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FOREWORD

The Land Conservation Aet, 1970, estab-
lished the Land Conservation Council,
whose functilon is to "earry 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-
lie land in the Corangamite area, and
provides a factual baslis on which
members of the communlity may base thelr
submissions to the Counecil. It ensures
that all those persons and bodles who
have an interest in the future use of
publiec land in thils area can obtaln and
study the basle informaticn, 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

Land Conservatlion Counecil,
464 st. Kilda Road,
MELBOURNE . 3004

government hopes that all Interested
parties will be able to participate in
an informed fashlon 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 iInformation provided
by this study. The Couneil will make
its recommendatlions only after due con-
sideration of those submissions.

Demands for land for various purposes
are many and varled, some of which are
compatible and some conflletlng or
competitive. It is therefore important
that decisions made are based on factual
evidence, not on subjective criterla,

Submissions are now lnvited and should
reach the Secretary of the Land Conser-
vation Council within 60 days of the
publication of thils report, as notifiled
in the Victorian Government Gazette.

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

EXTRACT
Publie land "Reserved forest" and "State forest"
have the same meanings as in section 3
Section 2. of the Forest Aet 1958.
(1} "Publle land" means - (2) The Governor in Council may on the
recommendation of the Minister made
(a) land which 1s not within a city after consultation with -
town or borough and is -
(a) any Minister of the Crown in
o B unalienated land of the whom any land is vested; or
Crown 1including land per-
manently or temporarily (b} the Minister responsible for a
reserved under section 14 public authority in which any
of the Land Aet 1958 and land is vested -
State forest;
by proclamation published in the
{(1i) wvested in any public Government Gazette declare any such
authority (other than a land to be public land for the pur-
municipality or a sewerage poses of this Act.
authority within the mean-
Ing of the Sewerage Dist- Functions of the Council
riets Aet 1958); or
Section 5.

(1ii) vested in the Melbourne
and Metropolitan Board of (1) the Counecil shall -

Works; and
(a) carry out investigations and

(b) any other land which the Govern- make recommendations to the
or in Council declares under Minister with respect to the use
sub-section (2) to be publiec of public land in order to pro-
land for the purpose of this vide for the balanced use of

Act land in Victorla;



(2)

(b) make recommendations to the
Governor in Councll as to the
constitution and definition of
water supply catechment areas
under the Soil Conservation and
Land Utilisation Aet 1958; and

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

(e)

In making any recommendations the
Council shall have regard to the
present and future needs of the
people of Viectorla in relation

to -

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

the conservation of areas of
natural interest beauty or of
historical interest;

(b)

the creation and preservation of
areas of reserved forest;

(e)

(d) the creation and preservation of

areas for national parks;
(e) the creation and preservatlon of
areas for lelsure and recrea-
tion, and in particular of areas
close to ciltles and towns for
bushland recreatlion reserves;

(3)

(4)

(v)

(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.

Where the Councll recommends the
allenation of any land the recommen-
dation shall Ilnclude 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 publle interest.

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

Investigations, Notices and Reports

Sectilon 9.

{1) The Councill shall not make any

recommendation under this Act in
relation to any dilstrict or area
without a prior investigation of the
district or area.
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(2)

£3:)

Before commencing any investigations
under paragraph (a) of sub-section
(1) of section 5 the Council shall
publish a notice in the Government
Gazette, iIn a newspaper c¢ilrculating
throughout the S5tate and in a news-
paper circulating particularly in or
in the vicinity of the area or dist-
rict to be investipated stating that
an investigation of the district or
area described in the notice 1s to
be carried out for the purpcses of
this Act.

On completling an investigation of a
distriect or area under paragraph (a)
of sub-section (1) of section 5 the
Councll 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
coples of the report may be
obtained or inspected and stat-
ing that any submissions to the
Council in relatlion to such
report wlll be considered by the
Counecil 1if they are made within
60 days of such notice; and

{(c¢) publish notice in a newspaper
c¢lrculating 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 obtalned or
inspected and stating that sub-
missions may be made to the
Council and the date before
which they should be made.

(4) The Counecil 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).

Notilce to be glven to public depart-
ments and authorities in certailn
cases.

Section 10.

(1) Not earlier than 60 days after

notice belng 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 muniecilpal district to
which the recommendation relates
1s situated;

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

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



(2)

(3)

and shall consider any submission
received within 60 days of the send-
ing of such copy to the Council,
authority, department, person or
body or in the case of a public
authority or government department
within such longer periocd as may be
agreed upon between the Minister and
the Minister administering that
department or responsible for that
authority.

Where any recommendatlion 1s made to
the Minister under this Act it shall
be accompanied by a copy of any sub-
misslons recelved from any person
body department authority or councill
pursuant to the provisions of sub-
section (4) of section 9 or sub-
section (1) of this section.

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

(vii)

the Governor 1n Councll that notlice
of the recommendation or that part
of the recommendation that affects
the government department or publie
authority concerned and where notice
of that recommendation or part is so
given by the Governor in Council it
shall be the duty of the government
department or publie authorlity 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
Councill submitted to the Minister
pursuant to section 7 shall be laild
before both Houses of Parllament wilthin
fourteen days of the making thereof 1if
Parllament 1s then sitting and if
Parliament is not then sitting within
fourteen days after the meeting of
Parliament.

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

Office, T7a Parliament Place, Melbourne, 3002.
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AIMS AND METHODS

This report brings together information
that is relevant to decislons regarding
the future use of publiec 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 assoclated 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,
publiec authorities, private organizat-
ions, and individuals has been supple-
mented by short-term surveys of mammals
and plants.

Although publie land has been emphas-
ized, the report considers all land 1n
the study district to place public land
in perspective.

The text 1z divided inte four main sec-
tions., Part I, an introductory section,
outlines the conservatlon and ecological
principles that are followed and gives
a brief description and history of the
aresa.

Part II describes the main features of
the environment for the whole study
distriet. Maps included show physicg-
raphy, geolcgy, and topography and rain-
fall. Another map in a pocket at the
back of this report delineates plant
communitles. Mammal, bird, and reptile
habltats 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 soll deterio-
ration and fire, are also discussed.
Primary production, minerals, and rec-
reation maps are included in this sec-
tion.

Part IV provides more detalled inform-
ation and, for convenlence, the study
district has been divided into 11
blocks. The iInformation 1s set out in

a consistent format of headings so that
the reader can readily find specific
information for any block and compare 1t
with others.

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

Conservatlion 1s concerned with Man's re-
lation to his environment. It 1s often
sald to be the wisze or balanced use of
resources, Because wisdom and balance
are not absolute terms, the principles
set out here attempt to explaln this
concept.

Conservation can be consldered as an
endeavour to anticipate and resolve
conflicts between the individual and
soclety about the present and future use
of resources, and between competing uses
of the same rescurce. The conservatlon-
ist is aware of long-term needs, and
recognlizes that a community requires
land for recreational, sclentifilc, and
aesthetlic 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 rescurces does not
increase significantly with time, and

use ceonsumesgs them. The expansion of
Victoria's economy last century was
based on the exploltation of gold - a
non-renewable resource., The ¢ll gnd gas
flelds of Bass Strait provide another
example.

Conservation of a non-renewable resource
requlres 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
thls eclass. 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 resocurces
requires a thorough understanding of
ecological principles and the develop-
ment of sound management techniques
based on those principles. An ecosystem
typlcally contalns many components that
are interrelated. A change in any one



of these wlll have effects elsewhere in
the system. In general, an ecosystem
with a diverse range of specles 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
specles.

Man is part of the ecosystem and, like
every other organism, influences and

1s influenced by the other parts. The
development of new technology has in-
creased hls abllity to modify the envir-
onment. Many new techniques have both
advantages and disadvantages. Often the
disadvantages are not obviously linked
to the new technlque and only emerge in
the long term - the use of insecticldes
can increase the production of food or
fibre dramatically, but may also reduce
the populations of predatory birds and
insects and so encourage the bulld-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 competltlve when an increase
in one leads to a decrease in the other.

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

operations. It may become competitive
if lopging makes the forest an unsult-
able plcnic area, and at other times
pienickers may present a considerable
fire risk. In general, decisions on
land use will involve selecting major
land uses for a particular area, and
determinling other uses compatible with
these and the 1intensity of use above
which they become incompatible.

The principles of land use

In the past our society has grown (and
the economiec welfare of the people im-
proved) through mining, farming, timber
production, and industrial development.
These 1ndustrlies have been glven prime
importance, and the use of natural
resources has often been decided in
relation to short-term advantage when
confllct 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 soclety, on both regicnal
and State bases, as well as the needs of
this and future generations. These
needs should be clearly stated as aims.

The intangible values of recreation,
aesthetics, and preservation must not be
ignored. 1In addition to actively pro-
viding land for these purposes, we must
also conslder 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 meost
beneficlial combination of such uses. It
may be necessary to deflne major aims
and to assess levels above whlch second-
ary uses are unacceptable.

Where land has been commltted to a
particular use, 1t should be managed so
that its capability for that use 1is not

impaired. Uncommitted land should be
maintained in a conditilion that will
allow the widest possible cholce 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 wlill be-
come necessary as soclety and technology
change.



THE STUDY AREA

Local Government areas

The Coranagamite area occupies 15,000 sg
km of the Western District of Victoria.
Its southern edge comprises the coast-
line, from Just north of Lorne to west
of Port Falry, while the remainder of
the boundary follows those of local
government shires except where 1t passes
through the shires of Belfast, Dundas,
and Minhamite,

This boundary wholly encloses the shilres
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 Koroit and Port Fairy
are excluded from the study area.

Roads and eclties

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 eities within the area but Geelong,

Ballarat, and Hamilton all lie less than
32 km from the boundary.

184 (76—2

Physical environment

The area contalns considerable diversity
of natural envlironments, each with 1ts
own particular comblnation of physlog-
raphy, solls, climate, and vegetatilon.
Flat treeless basaltic plalns 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 variatlon of environments, 1in-
cluding cliffed coastline, precipitous
slopes, high as well as low sand dunes,
and sweeping beaches.

Land use and tenure

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

Almost all natural vegetation 1s concen-



TAELE 1
POPULATION
Local government area Population at Census 30th June Average increase
or decrease
1961 1966 1971 1961-1971
(% /year)

Warrnambool (Cilty) 15,702 17,500 18,684 +1.9
Warrnambool (Shire) 7,610 7,506 6,859 -1.0
Belfast (Shire) 1,917 1,857 1,643 -1.4
Minhamite (Shire) 2,907 2,824 2,503 =1.4
Winchelsea (Shire) M,EBHA 4,241 3,598 -1.3,
Otway (Shire) 3,855 3,888 3,921 +0.2
Colac (City) 9,252 9,499 9,679 +0.5
Colac (Shire) 7,326, 6,959 6,264 -1.4 B
Heytesbury (Shire) 8,196 8,202 8,208 +0.01
Hampden (Shire) 9,176 8.773 7,411 -1.9
Mortlake (Shire) 4,627 4,400 4,073 -1.2
Mount Rouse (Shire) 3,056 3,042 2,693 -1.2
Port Failry (Borough) 2,026 2,579 2,427 0
Koroit (Borough) 1,466 1,416 1,429 -0.3
Camperdown (Town) 3,446 3,540 3,477 +0.1

TOTAL 85,546 86,226 83,269 -0.3

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

Data obtained from Vietorian 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 mountaln forests. This
land is used malnly for timber produc-
tion and is of 1increasing importance as
a source of domestic water. To date a
relatively small proporticon has been
reserved specifically for nature conser-
vatlion and recreation. Mining and quar-
rying occur in scattered locations
throughout the study area.

The publie land 1s mainly located in the
east of the study area and covers about
2270 sq. km (15 %). Much of it 1s re-

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

FPopulation

Population has remained falrly static,
declining from 83,155 to 82,847 in 10
years (see Table 1). A distinet decline
in the populatilion of rural areas during
this period reflects, at least in part,
the rural recession of the late 1960s.
This decline, however, was compensated
by an increase in the populations of
Warrnambool, Colac, Camperdown and Port
Falry.



HISTORY

The first recorded European sighting of
the coastline of the Corangamite area
was made in 1800 by Lieutenant Grant in
command of the brig 'Lady Nelson'. He
named Capes Patten and Otway. In 1802
the Frenchman Niecholas Baudin followed
the coastline, naming Cape Desalx (Cape
Otway) as well as sighting the Port
Falry--Warrnambool area. Later in the
same year Flinders sailed along the
Otway coastline, naming Moonlight Head.

The earliest record of exploration of
this coast will, however, remain 1n doubt
until the riddle of the legendary
'mahogany ship' is solved. This ancient
wreck was first reported lying in the
sand dunes some distance from the sea
near Tower Hill in 1836 and had appar-
ently been there for a considerable
time. It has not been seen since 1880,
despite repeated attempts to relocate
it.

In the early 1800s sealers and whalers
formed temporary settlements at various
points, including places now known as
Port Faity, Warrnambool, Apollo Bay, and
Lorne.

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

ments along the coast. Navigatlon 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 1837.

Aborlgines

It has been estimated that prior to
European seftlement 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.
Aborlgines seldom ventured into the
Otway forests, although there 1s evi-
dence of temporary occupations on Cape
Otway.

The 1mpact of European settlement on
these people was catastrophic, and the
effects of disease, liquor, and the gen-
eral destruction of their way of 1life,
reduced their numbers in the Western
District to less than 600 by 1876.



Two reserves (each of 2,592 ha) were set
aside for Aboriglnes, one near Blrre-
gurra in 1836 and the other in the Mount
Rouse area in 1841. Both of these
falled, and the land was made avallable
for settlement in 1848 and 1844 respec-
tively. Another reserve of 1418 ha was
created at Framlingham in 1861 and, of
this, 198 ha is presently owned by the
Framlingham Aboriginal Trust. The re-
servation of the balance of the area was
revoked in 1891, and 1t 1s now reserved
forest.

Exploration and Settlement

The first permanent settler in the study
area was Captain Griffiths, who by 1836
had taken up land at Port Fairy. As
well as farmihg on a small scale, he en-
gaged in whaling.

In 1837, 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 "Australila
Felix" by Major Miltchell 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 occuplied by

squatters arriving mainly from Geelong,
and a few from Portland. Most of the
men concerned were Tasmanian in orlgin.

However, it was not until early 1893
that squatters began to take up land on
the plains in the study area. These
were largely lgnored at first. George
Russell of Golf Hill, Shelford, an 1836
squatter, wrote in his Narrative: "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
consldered so sultable for settling
down as the timbered country was, and
all this fine tract of sheep country was
unoccupled 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

Selectors homeward bound from Apolle Bay
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River to Lake Purrumbete, and Mackillop
and Smith, who took up the run that be-
came Glenormlston, Other squatters
followed so quickly that by 1840 most of
the basaltic plalns of the Western Dist-
rict were occupied., They included
Georpe 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 sult had to buy land. Neil
Black, who arrived from Scotland in
1840, bought Glenormiston. James
Ritchle 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 Buninyong.

These early squatters endured tremendous
hardships, for the only shelter they had
were huts or tents and communication was
almost non-exlstent. Apart from perpet-
ual lonellness, 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--U40 years many had
accumulated Immense fortunes.

During the 1840s some freehold settle-
ment occurred In the study area, partic-
ularly around Port Fairy, where, follow-
ing the potato famine of 1841 in Ire-

land, many immigrants took up small
selections on the fertlile land in this
area. A little later a small group of
German settlers selected land around
Fenshurst,.

The selection era

During the gold rush of 1B51--61, the
population of the Western District
increased six-fold and consegquently,
towards the end of this perilod, there
was a demand for land, especially from
men leaving the diggings. At thls tlme
the average slze 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 Aets were
passed during the 1860s 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 selecticon, 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 1884, which he called
Ditehley Park. In 1886, 200,000 acres of
the Otways were thrown open for select-
jon, and at this time the Government
issued a map showing the route of a pro-
posed rallway from Colac to Beech



Forest, the promise of which attracted
many selectors to the area. In fact
during February of 1887, a lands board
at Colac handled some 1,500 applications
for land. However, the promised railway
did not eventuate during the period and
its absence, combined with the unbeliev-
able difficultles of clearing the huge
trees and dense scrub, resulted in many
selections lapsing to the Crown.

Transport and Communications
The coastal and basaltic plains

In the 18508 rough tracks had developed
across the open plains occuplied 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.
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The transport of supplles to squatters
by bullock wagons conseguently could
only cccur durlng the drier months of
the year.

It was not untlil 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 1n the district were
the Australian Stage Company and the
Western Stage Company. During the 1870s
ships carried passengers from Geelong to
the Western Distriet ports. However,
these forms of transport were to be
replaced by raillways, for the Geelong to
Colac line was officially opened in 1877
and was extended to Camperdown 1n 1883
and then to Warrnambool and Port Fairy
in 1890.

The development of efficient communications and transport routes has affected the

pattern of land use.



The Otway Ranges

As early as 1851 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 1881
G.F. 3ydenham, after travelling over
Roadknight's track, furnished the foll-
owing description

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

Thie hotel at Ditehley Park, now Beech
Foreat, was built in 1888. Ditehley
Park was burnt cut in 18189.

but from Barramunga to the sea, a
distance of 24 miles, the track
averaged four feet in width, walled
on both sides by impenetrable secrub
and undergrowth. Mud was half way
up to the horses' belly and often
deeper, the trip from Colac to Wild
Dog Creek occupylng 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 rallway system into
the Otways that was to reduce transport
problems tremendously. By 1891 the
branch line from Birregurra to Forrest
was completed, and during PFebruary 1902
the Colac to Beech Foreat narrow-gauge
railway was offieially opened. Thils was
extended to Crowes in 1911. Its con-
struction was the major factor in solv=-
ing the transport problems of this area.
It was not until 1962 that it was closed
because 1t was no longer economic, due
to improvement of roads in the areas.



Rural Productilon

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 stoek 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 1880s the high-quality wool produced
by some runs in the Western District was
regarded as equal to the best in the

world.
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Opening of Colac--Beech Forest pailuway
February 1902
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Dairy farms were hewn from the forest.

Up to the 1850s cattle were not regarded
as a good investment in this area, but

as the demand for beef 1necreased during
the gold rush some squatters concentrated
exclusively on beef cattle production.

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

With the introduction of the separator
in the 1870s, many farmers on suitable
land turned to dairying. From 1880 on,
much land around Warrnambool and Fort
Fairy was used primarily for dairying,
and butter factories became established.

Land in the Otways was sulted 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 elear 100,000 acres of the
Heytesbury Forest to be developed as
dailry farms. Today most of this land
has become productive dairying country.

Apriculture

Squatters cultivated some land mainly to
grow crops to satisfy their own needs,
However, in areas where solls were par-
ticularly fertile, friable, and free
from stone, the growing of crops espec-
ially potatces 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-growlng became
wldespread around Beech Forest, and from
1917 to 1947 the township held an annual
potato show, At one time during the
period this district was Vietorla's
leading "certified potato-seed" area.

Timber production

Practically all of the basalt plalns
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 1n the wet Otway Ranges.

As early as 1859, timber-cutters had
moved into the Apolle 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 malin speciles
cut was blue gum and the maln products
were piles and railway sleepers for the
Melbourne--Geelong and Melbourne--Ben-
digo railway lines.

Around 1860 the timber industry was at
its peak for this period; in 1862 there
were more than 1,000 timber-cutters in
and around Apollo Bay. However, soon
after thls date the railway contracts
were completed and the industry declined
rapidly, until by 1865 there were only
200 men at Apollo Bay.

It was not until about 1870 when survey-
ors and others made their way 1inland

from the coast that the timber wealth of
these forests was realized. In 1873 the
first reserve of 193,000 acres of this
was excised and in lé?Q a further 162,000
acres were made avallable for selection,
reducing the forest reserve to a little
over 30,000 acres.

In 1886 the government increased the
area avallable for selectlon to 200,000
acres. But in 1890 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



158,000 acres of the Otway forests were
permanently reserved.

Following the decline in the timber ind-
ustry in the 1860s, only small mills
continued to operate 1In the Otways until
1882, when a large mill commenced opera-
tions near the mouth of the Elliott
River. This mill had several killometres
of tramway and produced millions of
cublic metres of timber between 1882 and
the 1920s, when it finally closed. At
one time it had 1ts 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, Whitelaw, and Henry. Timber was

Timber was the major product of the Otway
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transported through the forest on tram-
ways, the trucks belng drawn by horses,

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

By 1902, however, the outloock for the
industry changed markedly, for where
previously timber had to be carted to
Colac or shipped from Apolloc 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 thelr farms to
work in the mills, and much cleared land
reverted tc bracken and scrub,

ek —

Ranges during the early days of settlement
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Desplte the Inroads that selectors had
made into the timber resources, at one
time during this perlod 29 mills lay
within 27 km ol Beech Forest. Tlmber
was loaded at Beech Forest, Wyelangta,
Crowes, Lavers Hill, and Ferguson. Horse
teams were used to haul timber in trucks
on tramways to the sldings. Durlng the
peak of the timber boom there were 240
km of tramway on the western ridge
alone,

However, the boom was short-lived. By
1930 timber supplies had been severely
reduced and this, combined with the eco-
nomlec depression of that time, resulted
in a decline in the industry. Whereas
in 1922 12 mills were working full-time
along the Beech Forest--Crowes rallway.,
in 1931 there were only three, all work-
Ing for limited periods.

In the 1930s, however, the Forests Com-
misslion began te lncrease the timber
resources of the area. It purchased
much of the abandoned farmland in the
Alre Valley at nominal prices, and plan-
ting with scftwoods 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.
Numercus scorla cones rise 120 to 150
metres above the plain, which also con-
tains a number of depressions wlth 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 clrcular 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 Leslle Manor and Lake
Keilambete.

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

On the southern side of the plain, the
valleys of the Curdies and Gellibrand
Rivers have cut into the edge of the
basalt plaln and, south of a line from
Warrnambool to Colae, Tertiary sedliments

(particularly the Port Campbell lime-
stone) outcrop extensively.

In the south-east of the study area 1is
the Otway Range, consisting of arkosice
sandstone and shale of Lower Cretaceous
age, overlaln in places by a thin veneer
of Palaeocene, Eocene, and Plioccene
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 Palaeozolc age
in the northern part of the area.
Southwards, a layer of Cretaceous and
Tertlary formatlions present between the
newer volcanles and basalts increases in
thickness.

Palaeozole rocks

Rocks of Palaeozole age outcrop in iso-
lated areas. These include Devonlan
granites as well as folded phyllitic
shale and slltstone of Ordovieclan age
and quartzitic sandstone and siltstone
of probable Lower Devonlan age, which
are similar to the beds of the Gramp-
ians. Similar varilations 1in rock types
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are found in those oll-search wells that
eXxtend to basement.

Otway group

The Otway group, of mainly Lower Cretac-
eous age, that makes up the Otway Ranges
consists (predominantly) of arkosic
sandstone and shale with minor thin beds
of coal. Bores at Hawkesdale, Moyne
Falls, Fretty H1ll, and Wogolsthorpe have
penetrated up to 600 metres of basalts
and tuffs with minor llthile sandstone
and shale gt the base of the Otway
group.

These Casterton beds are considered to
be Jurassle to Lower Cretaceous 1n 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 outecrop
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 Cretacecus
age, does not outcrop anywhere, but has
been penetrated 1n a number of wells
around Fort Campbell and along the coast
to Port Fairy. The group includes the
marine Belfast mudstone and the Waarre

sandstone, Thils latter formation ap-
pears to contaln substantial quantltiles
of oll and natural gas. The group re-
mains the most prospectlve part cof the
stratigraphlce sectlon for petroleum.

Wangerrip group

The Wangerrip group, of Palaeocene age,
is found in the socuthern part of the
study area from north of Anglesea to
Winchelsea and Deans Marsh and to the
coast at Aire River mouth and Rivernock
(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

Loeh Ard Gorge: marine sediments
depoasited during the Tertiary period.
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Cretaceous

TAELE 2 : STRATIGRAPHY
AGE FORMATION GROUP LITHOLOGY T“If:?ESE
Guaternary | Bridgewater formation calcareous sands & dune limestone (coastal area)
Newar Phase II "later" Newar vesicular basalt, tuffs, scorla 0=
Voleanles Phase I "earliep® | Yolcanics olivine basalt 145
Plioeene Moorabool Viaduct formation) : : 0-
(eastern area) sand, sillt, gravel, minor limestone 20
Dorodong sand (western area) brown micaceous sands 0=40
Unconformity
Miocene Port Campbell limeatone limeatone 0=-270
gellibrand marl Heytesbury | marl 3o-340
Group
0ligocene Clifton formation limonitic sandy limestone, glauconitic quartz sandstone, 0=
limonitic quartz sandstone 20
Uneonformity
; Eocene Marrawataturk member predominantly marl where present
Mepunga member Wangerrip predominantly sandstone where present
Dilwyn formation Group quartz sandstone &k shale interbedded 0=
Palaeocene IPember mudstone member fossiliferous glauconitle clay To0
Pebble Point formation conglomeritic quartz sandstone, minor clay
Unconformity
Upper Curdies formation quartz sandstone with minor shale, bracklsh formation water
Cretaceous
Paaratte formation Shepbrock quartsz sandstone, minor shale, saline formation water 0=
Belfast mudstone Group green glauconltle [esslliferous mudstone, minor sandstone 1200
Flaxmana formation interbedded shale and sandstone
Waarre sandatone quartz lithiec sandstone, minor shale 0=-130
Lower Otway sroup Otway Group | lithie felspathle sandatone 0=2800

Unconformity

Palaeczolc

Palaeozole rocke

Devonlan granlte and quartzitice sandstone, Ordovielan phyl-
litiec shale and sandstone with quartz veins
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coal. At the coast from Alre River to
Princetown, quartz sandstone with pebb-
les underlles fossiliferous 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 latfer extends over most of
the study area, being underneath the
basalt as far as Foxhow 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 alsoc 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 wvolecanlcs

The extensive volecanies of the Western
District are Pliocene to Recent in age,
the earliest eruption beilng about
5,000,000 years and the latest at Tower
H1ll being about 5,000 years B.C.

Structure

The Palaeozolc rocks are folded along
narth——sguth 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 20°. The beds are also believed
to be extensively block-faulted. The
Otway Ranges consist broadly of a domal
structure, with complexitles of folding
and faulting on a smaller scale.

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

Younger beds are essentially flat-lying
except close to centres of volecanice
eruption, where beds in the sldes of
cones are locally steeper, for example
around maars, or in scorla beds around
scoria cones,

Geologlcal History
FPalaeozole

During the Ordovician, Silurian, and
Devonlan periods, sediments were depos-
ited in a complex sedlmentary basin
called the Tasman Geosyncline. Uplift,
folding, and faulting accompanied by
the intrusion of granites occurred in
the early and late Devonlan. A long
perlod of erosion followed in the
Permian and Triassic perlods. During



glaclation in the Permlan period, no
major folding or igneous activity
occurred. By the beginning of the
Mesozole era, the landscape was of low
relief and relatively flat.

Mesozole

Extensive tectonle actlvity occcurred
during the Jurassle perlod, 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 felspathlic mudstones and
sandstones, with minor coal seams, were
depocsited 1n thls graben under fresh-
water or estuarlne conditlions. These
sediments are known as the Otway grocup,
and are up to 4,500 metres thick.

Further tectonlic activity at the close
of the Lower Cretaceous resulted in the
dlvision of this trough into several
sedimentary basins, including the Otway
Basin. During the Upper Cretaceous,
subsgsidence of the baslin 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.

Tertlary sedimentation

Another cycle of marine transgression
and regression is recognized for the
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Fosgilized bones found embedded in
Tertiary marine sediments at Curdie.

Otway Basin during the Tertiary pericd.
Extenslve deposlts of coarse sands,
gravels, and some coal were deposlted on
the edge of the retreating sea in the
transgression phase of the cycle durlng
the Palaeocene and Eocene periods.

These sediments are called the Wangerrip
group. Followling thelr deposition,
further uplift of the Otway Ranges took
place.

In a continuation of the transgression
ocecurring during the Ollgocene perlod,
the upper Wangerrip and Heytesbury sedil-
ments were laid down as subsidence of
the Otway Basin continued. The marine
transgression reached its maxlimum extent
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during Lower to Middle Miocene and thick
deposits of marls and limestone were
laid down.

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

Volecanie activity

Towards the end of the Eocene, consider-
able voleanic actlivity occurred and the
"older basalts" were extruded at the
same time as the Wangerrlp group was
being deposited.

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

A second periocd of voleanic actlvity,
which can be divided intoc two phases,
commenced in the Pliccene 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 1s generally
believed that these lavas erupted from
fissured and vents rather than cones.
The age of these basalts has been esti-
mated (measured radiometrically) at a
little over 4 million years.

The "later" newer volcanies of phase II
consist of maars (now crater lakes) and
stony rilse basalts and scoria cones.
These range 1ln age from Pleistocene to
Recent. The last known activity occur-
red at Tower H11ll about 5,000 years ago.

The lava flows of the later (stony rise)
basalts have an irregular broken surface
and the basalt i1s ropy and vesicular.

Newer voleanies phase I basalt; scoria
at Red Rock.



Some interesting lava caves occcur in
these basalts at several localities,

Quaternary sedimentation

During the Quaternary extenslve lakes
(such as Lake Corangamite) developed,
caused by ponding of valleys by phase I
newer volcanics. Black calcareous clays
of lacustrine orlgin have been found
beneath the "later" lava flows, indicat-
ing the formation of lakes before the
final phase of volecanie activity. The
distribution of the deposits lndicates
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
gulte extensive sand sheets in some
areas. During the Quaternary, calcare-
ous dunes of the Bridgewater Formation
have been bullt up along parts of the
coastline.
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PHYSIOGRAPHY

Four physilographic units are recognized
within the study area; the Otway Ranges,
coastal plains, voleanie plains, and
stony rises. (See physicgraphy map.)

The Otway Ranges

The Otway Ranges are composed of Meso-
zole 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, whlile the maln ridge contin-
ues south-west through Beech Forest to
Lavers Hill. Elevation along the main
ridge 1s 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 radilal, 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 Mesozole sedi-
ments in this area. Many short swift-

flowing rivers draln the steep southern
slopes, 1including the Painkalac Creek
and the Erskine, Cumberland, Wye,
Kennet, Barham, and Parker Rivers.
Where these streams enter the sea there
are often hanging valleys, due to the
domlnance of marine ercsion over stream
erosion. Land slips are a feature of
the Otway Ranges.

The coastal plalns

This upwarped coastal plain consists of
flat-1lying Calnozolic sediments, and
slopes gently to the east, although
slopes are steeper towards the Otway
Ranges. During the Pliocene this plain
was lateritized and then uplifted and
dissected. Some areas, particularly
around Simpson, contain conspicuous
laterite plateau remnants.

Widespread alluvial flats have been
formed along the Barwon River upstream
of Winchelsea, where tectonic uplift and
lava flows east of Winchelsea have modi-
fied its ordiginal course. In contrast
to the mature valley of the Barwon
River, Curdles River and its tributarles
have incised steep-sided valleys on the
plains.
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Voleanie cone at Mt. Leura. Steep-sided scoria cones in various stages of weather-
ing and erogion are common on the voleanie plains.



The velcanice plains

The largest physlographic unit within
the study area is the volcanie plains.
These are composed ©f "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 volcanlic cones, scattered over
the plains, rise to helghts between 120

Stony Riesee near Pomborneit: severely
eontorted topography, with no defined
surface drainage system.
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and 180 m above the plains. Although
numerous, these cones represent only a
small preoportion of the total number of
points of eruption.

The volecanic plains constitute a surface
of physiographic youth characterlzed by
a poorly developed drainage system, as
evlident from the numerous lakes that
have formed.

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

This lake 1s surrounded by an extenslve
sheet of alluvium, indicating that 1t
was much larger at one tlme.

Two general types of lakes can be dis-
tingulished, those occupying depresslons
in lava flows and those occupying cra-
ters and maars in the eruption centres.
Lake Corangamite 1s an example of the
former type, while Tower Hill is an
example of the latter.

The stony rises

Ridges composed of "later basalts per-
haps as young as 6,000 years, are
closely assoclated with scorla cones.
These basalts are veslcular, whereas the
earllier basalts of the volcanlc plains
are massive.

Stony rises lie above the general level
of the volcanic plains and possess a
severely contorted topography of irreg-
ular ridges and depressions, with no



Lakes on the volcanie plains may occupy maars (Lake Purdigullue in the foreground)
or depressions in the lava flowa (Lake Corangamite in the background).



defined system of surface drainage.
This physicgraphic unit is best devel-
oped near Pomborneit, Penshurst, and
Mount Eccles.

The coast

Two physilographic 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 cocastline 1s being maintalned
and in places built up.

On the sectlon of coastline between
Warrnambool and Moonlight Head, soft
Tertiary sediments are exposed in cliffs
that are belng actively eroded, as shown
by the presence of numerous rock stacks,
caves, arches, and tunnels. The harder
Cretaceous rocks of the cliffs between
Moonlight Head and Lorne reslist erosion
more effectively.

Between Port Falry and Warrnambool,
recent unconsolidated dunes are belng
maintalned or even extended. This also
applies to a small section of the coast
near the mouth of the Gelllbrand Rilver.
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CLIMATE

Most of the study area has a temperate
climate. Summers are warm and dry, and
mest rain falls 1n winter. 1In the
south-east, the Otway Ranges exert a
marked local effect on ralnfall and tem-
perature.

Ralnfall

Average annual rainfall is highest on
the elevated Otway Ranges, and at Wee-
aprolnah 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 1n the north of the
study area, falling to 524 mm at Cressy.

In general the bulk of rain falls in
April--November, thls 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 frgm about 20°C on
the coast to about 27°C inland. These
fall iIn 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 1308
along the coast, but drcop as low as 10°C
in Intericor 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, wilth PEGSPd maximum
temperatures being above 43°C in all but
a few coastal areas and on the Otway
Range.

Average m%nimum tgmperatures are mainly
between 5°C and 7°C in mid-winter along
the coagt, with an average 1ncrease 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 17
and 2°C.

Along the ccasg absoclute minimum temper-
atures under 2°C are rare, whereas at
inland localities such temperatures
occur 10--=15 times 1In an average year
and more frequently than this on the
Otway Range. Consequently, frosts are
rare on the coast but more common 1in-
land, particularly during June and July.
Generally, coastal areas have a narrower
temperature range than inland localities

(see Figure 2).



RAINFALL
(mm)

384/76—4

240

220 -

200

180

160

140 +

120

100 -

FIGURE 1

MEAN MONTHLY RAINFALL FOR
SELECTED STATIONS

e

L

MEAN ANNUAL
RAINFALL (mm)

1828
924
126
Fal
524

JFMAMUJUJAST OND

MONTH

FIGURE 2

MEAN MONTHLY TEMPERATURES
FOR SELECTED STATIONS

33

20 -

15 4=

TEMPERATURE
i 10 4

T Beeen Foret
0 —

J FMAMUJI J A S OND
MONTH



34

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 1s a little under 1,000 mm,

Average monthly evaporatlion 1s 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--180 mm in January. Over most of
the study area, except for the Otway
Range, evaporation normally exceeds
rainfall from October to April.

Growlng Season
Effective ralnfall

Effective rainfall 1s the amount neces-
sary to initiate and maintain plant
growth. The growing season, in terms of
effective rainfall, 1s defined as the
number of consecutive months durlng
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 molsture.

In terms of effective rainfall, growiling
season varles conslderably 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 15 in contrast to the north of the
area, where plant growth i1s 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 1s retarded in a month wigh
an average temperature of less than 10

C and it virtually ceases when She
monthly average falls below 5.5°C., 1In
some locallties along the coast - for
example Cape Otway (see Figure 2) -
temperatures are not sufficlently low to
retard growth. On parts of the Otway
Range - for example Beech Forest -
growth 1s retarded during May to October
and actually ceases during June and
July. At inland localitles, 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 statlons
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

WARRNAMBOOL 726 2 % \\\\\ﬁ
CAMPERDOWN 773 165 % m

BEECH FOREST

1731

DA\

LEGEND

7] o

temperatures helow 10°C




Moisture i8 rarely limiting to plant
growth in the Otway Ranges.

area to just under 2,000 hours on the
Otways. During January, the month of
greatest sunshline, 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 durlng Jan-
uary ranges from about 550 cals/sq cm/
day along the coast to about 620 cals/sq
em/day in the north., During winter,
however, figures are considerably less,
ranging from 160 cals/sq em/day to 180
cals/sq cm/day respectively.

While sunshine received during January
compares favourably with that iIn other
parts of the contilnent, the amount re-
celved during July is less than half of
that normally recelved over tropilcal
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
basiecally westerly.
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WATER RESOURCES

Locallzed combinations of climate, phys-
lography and geology, and vegetatlon
strongly influence both surface and
groundwater resources. The study area
contains considerable quantitles of
good-quallty surface water in the Otway
Ranges. Large amounts of saline and
brackish surface water form extensive
lakes on the basaltle plains. Ground-
water 1s widespread, but quallty varles,

Surface Water
Catchments

Lower summer flows are typiecal for all
streams 1n the study area, although
those rising 1n the Otway Ranges, where
up to 50% of the rainfall in the study
area occurs, maintain higher flows
throughout the year than the remalnder.

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

Flow varies less 1n streams rising in
the Otways than elsewhere in the study
area due to the greater reliabllity of

annual rainfall and to the forested
nature of the catchments. The magnltude
of this variation is 1llustrated 1n
Appendix III G.

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

Erskine River.

Otway Fanges' streams
normally maintain a usable flow through-
out the year.
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TABLE 3

MAJOR STREAMS AND TRIBUTARIES

Major stream Portlon 1In study area

Tributaries

Barwon River
Gellibrand River

Source to Inverlelgh
Whole length

Curdies River Whole length

From west of Lake Bolac
to Warrnambool

Hopklins River

Merri River Whole length
Whole length

From Narringhal Creek to
Cundare Pool

Whole length

Moyne River
Woady Yalocak River

Alre River

Carlisle River (includ-
ing Arkins Creek)

Lardner's Creek
Kennedy's Creek

Cudgee Creek
Mt.Emu Creek (Skipton--
Cudgee)

the stream 1s thus lncreased and more
even flows are maintained throughout
the year.

Peak stream flows recorded in the study
area are of the order of 33,000 M1 per
day on the Barwon River at Winchelsea,
the Curdles Rlver at Curdie, and the
Hopkins River at Hopkins Falls.

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

Water sultable for domestiec use 1s, in
general, avallable only from those
streams with sources in the forested
Otway Ranges. The Otway water does have
relatively high colour (30--100 units -
Platinum Cobalt Secale) and turbidity



(15-=30 units - S1lica Scale), but bact-
erial counts in town retliculation syst-
ems are generally satisfactory.

The geology and solls of a catchment
have an Ilmpeortant influence on water
guality. For example, erodible sands
may cause turbidlty if not protected by
an adeguate vegetation cover.

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

Gelllibrand Rlver

This very large catchment (+ 44,300 ha)
contains farmland as well as forests and
is the princlpal source of supply of the
Otway Water Supply system, which 1s cur-
rently belng expanded with the con-
struction of the South Otway Scheme dlis-
cussed in Chapter 19, Water Utilization.

Water 1s 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-ralnfall regions of the State,
with a mean annual rainfall iIn excess

of 1,800 mm. They are closed to public
access and produce an even yleld of
high-quality water.

Water 1s also drawn from two pumping
stations lower down the Gellibrand
River. During high flows 1n winter the
water 1s of poor quallty, havling excess-
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Forested catehments protect water
supplies.
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This catchment has the
potential for high-yield water supply.

Aitre River,

ive colour and turbidity. Bacterilal
content rises sufficiently high at times
to warrant chlorination for domestice
use. Thils poor quallty is probably due
to the farmland in the lower catchment
and to the conslderable numbers of erod-
ible batters and borrow plts 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
durlng wet weather.

The Gellibrand River water 1s of satis-
factory quality durlng the summer--

autumn period and water of acceptable
guallty can also be obtalned 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 1s predominantly forested
in the upper reaches and supplles an
even yleld of water that does not re-
quire treatment for domestic use.

Several farms occupy approximately 4%
of the catchment area above the water
of f-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-river 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-
yleld water supply, as shown in Figure
b,

This water 1s as yet largely unused,
although investigatlions 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 els. Sewage effluent from Terang is
discharged after treatment to a small

Other streams - such as the Curdles, ecreek that enters Mount Emu Creek.

Hopkins, Merrl, and Moyne Rivers and the

Mount Emu Creek - are of poorer quality, Lakes

having a total dlssolved sollds content

of between 1,000 and 4,000 mg per litre. The north-eastern sector of the study
area 1ls characterized by the large num-

They are generally sultable for stock ber of lakes and swamps existing on the

use, but requlre careful management and voleanie plailns. One of these, Lake

good dralnage conditlions 1f they are to Corangamite, 1s the largest 1in Victorila,

be successfully used for irrigation, having a normal surface area of approx-

especlally at the higher salinity lev- imately 23,000 ha. Altogether, the

study area contains about 60 lakes, the
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Mount Emu Creek during winter. Seasonal Curdies River: automatic stream-
flows are very variable. gauging station.
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Table 4

FPRINCIFPAL LAKES

Surface area

Total dilssolved

Lake (hectares) solids (mg/1)
Beeacg 607 18,000
Bookaar 435 4,000
Bullen Merri 538 8,600
Colac 2,690 2,950
Colongulac 1,416 12,000
Corangamite 23,000 38,000
Elingamite 324 1,200
Gnarpurt 2,347 25,000
Gnotuk 243 62,700
Linlithgow 992 7,000
Murdeduke 1,255 20,000
Purrumbete 587 1,000
Weeranganuck 518 T,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 recreatlon.

Two sewerage authoritles discharge sew-
age effluent to lakes. The Colac Sewer-
age Authority discharges to Lake Colac
following chlorination and Camperdown
Sewerage Authority's effluent 1s dis-
charged to Lake Colongulac following
treatment., 1In addlition, certaln indus-
tries, for example milk-processing
plants and abattolrs discharge trade
wastes to these lakes.

In both cases, the guality of the eff-
luent discharged 1s often not satisfac-
tory. However, all discharges to inland
waters are belng llicensed by the State
Rivers and Water Supply Commission Water
Pollution Control Seetion. The quality



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 requlrements.

Groundwater

Ylelds and salinity of groundwater vary
conslderably throughout the study area,
most of the differences belng related to
geologlical formations. Thus, whille 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 1is relatively
impermeable and In general contains poor
reserves of groundwater. However, aqui-
fers contalning salt water do occur 1n
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 Curdiles
Formation) is highly permeable and holds
fresh to brackish water, but these res-
erves are seldom tapped, as they usually
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underlie more recent sands contalning
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 thilcken in the north-east dlrect-
jon along the outcrop under the Gelll-
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 Bilrregurra and
1,200 mg per 1 at Cressy.

Heytesbury Group (0Oligocene to Miocene)

Falr-quality water can be obtalned from
the Port Campbell limestone of the
coastal plains. Thils 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
sclids per 1. Thus the guality of water
in Gelllbrand marl and the Clifton for-
mation (which underlies the basalt and
Moorabool Viaduct formatlion in the
northern part of the study area) 1s 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 zonesg of interbedded tuffs or pock-
ets of vesicularlty. 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 rises around Mount
Warrion has shown that salinity of the
water 1in these basalts increases rapidly
down-dip from less than 500 to nearly

10 000 mg per 1. In addition to salin-
ity, Thompscn (1971) has shown an in-
crease in nltrate content of groundwater
of the MeVeans Springs on the edge of
the rises (see Table 5). He concludes
contamination has caused thils.

The salinity of Lake Corangamite partly
reflects the chloride content of the
groundwater flowlng through the "later"
basalts, but i1s also due to a general
excess of evaporatlon over preclpltat-
ien.

The "later" basalts of the stony rises
do not have a surface drainage system,
and thus act as an effiecient intake
area. In addition, scorla cones and
some tuffs beds have hlgh porosity and
also act as intake areas. Consequently
a number of perennial springs emanate
from the edges of these flows - at Mount
Shadwell, Mount Elephant, and Mount
Forndon.

The phase I basalts that cover most of
the volecanic plalns yleld very small
quantities of brackish water (3,000--

Testing for groundwater, Port Fairy.
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Table 5

DISSOLVED SOLIDS IN GROUNDWATER

Year Total dissolved solids Chloride Nitrate
mg/1 mg/1 mg/ 1
1906 204 59 0.58
1909 159 33 0.70
1924 213 47.5 1.90
1934 272 51 2.50
1969 240 Lo 37.00

8,000 mg of total solids per 1). So, on
most of these plains, underground water
can only be c¢cbtalined by drilling through
the basalt 1nto 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 Falry are a source
of good-quality groundwater, as are the
dunes (lunettes) near the eastern shore
of the lakes. Both contaln limited sup-
plies suitable for stock-watering pur-
poses.
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Interactions between climate, parent
materials, topography, and organilsms
determine the chemilical and physical
properties of soclls. The length of time
for which these factors have been actlng
on the s0ll 1s also important.

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

Classification

Most classifications of soll are intrin-
s8le - that 1s, the features on which

the classificatlon 1ls based are selected
for thelr affinlity to other soil feat-
ures and not for theilr relevance to a
particular form of land use. Fortunate-
ly the characterlistics commonly chosen
do happen to be elther relevant to a
number of forms of land use or corelated
with characteristies that are. The
classification is therefore useful in
assessling the sultability of land for
alternative uses.

The classification used in this report
is based on that of Northcote (1960).

SOILS

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

Organic solls 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: wuniform, gradational, and
duplex.

Gradatlional solls become more clayey
wilth depth without any sharp change, but
in duplex solls the texture changes
suddenly to clay. Additlional features
such as colour, conslstence, structure,
and the presence and nature of impeding
horizons are also considered.

Land use

In order to determine the suitabllity of
solls for various uses, chemlcal and
phyasical propertles have to be consider-
ed, together with climate and topo-

graphy.

Chemical analyses exist for most soil
grouplngs, but in a few cases chemlcal
properties have been inferred from those



of so0lls developed on similar parent
materials in similar climatic regimes

putside the study

area. Limited physi-

cal properties from similar soils

Peats

b9

Descriptlons

outside the study area. Although not widespread in the study
area, peats do occur 1n small swamps on
the coastal plain in areas with an
Table 6
SOIL GROUPINGS
Principal profile
form Deseriptive name Synonyms

Peats Peats

Uniform Calcareous sands Regosol
Leached sands Nomopodsol; iron leptopodsol
Shallow stony soils Chocolate s0l1l; brown earth
Red to black soils on limestone Terra rossa; rendzina
Dark clays on basalt Pralrie soll; chernozem
Friable solls on volcanle ash Red and brown earths
Dark saline soils Saline soils

Gradational Friable brown gradational solls Acld brown earth; cryptopodsol
Yellowish gradational solls on
Mesozolc sediments Clay leptopodsol
Reddish and yellowish gradatilonal
solls on Cainozole sediments

Duplex Duplex solls Solodiec soils

384 /T6—5
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Cape Otway: caleareous sand dunes
eovered by Marram grass.

annual rainfall greater than 850 mm.
They consist of variably decomposed
plant remalns and are dark and greasy
when wet and friable when dry. In this
area, they are extremely aclild (with a pH
generally below 5) and contain high
levels of organic carbon.

Calcareous sands

These calcareous sands occur along the
cocast, partlcularly between Port Falry
and Warrnambool and at Cape Otway. They
are composed of unconsolidated finely
broken shell fragments, and are yellow-
ish brown, friable. and structureless.
Nutrient content 1s low and they are ex-
tremely alkaline - the pH may be as high
as 9.5, at least at depth.

Marram grass, whlich can tolerate the
extremely dry and alkallne 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 s0ills consist of
giliceous sand, wlth 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. Thelr
proflles are white throughout and often
contain a layer of coffee rock that
impedes dralnage, 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.

Molsture-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



leached sands in the study area varies brown or sometlimes black, Texture var-
from 600 mm to about 1,200 mm. ies from leoam to clay and there 1s

little change with depth., Shallow stony
Shallow stony solls

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

i’ 2
iifnr
Cape Otway: manna gum woodland on Carlisle Hill: leached sands on Palaeo-
leached orange sand. eene deposits, suseceptible to erosion.

. Lhs
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Shallow etony soils oceceur on the
younger bagalt flows.

g8oils are fertlle, generally containing
exceptionally high levels of avallable
phosphorus; however, the presence of
basalt boulders prevents their cultiva-
tion.

Red--black solls on limestone

Red to black sclls 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
occaslionally gradational. Texture var-
ies from sandy loam to sandy clay. Fer-
tility varlies with texture, the heavy-
textured soils being relatively fertile
and the light-textured soils belng de-
ficient in many nutrients. Because the
proflles are shallow, molsture-storage
capaclty 1s 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 solls
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. Subsolls are alkallne and con-
taln abundant calclum carbonate concre-
tions. Fertility 1is moderate to high,
apart from phosphorus, but moisture
availabllity 1s low.

Friable soills on voleanle ash
So0i1ls derived from tuff and scoria have

settled in the immediate viecinity of
eruptive centres. Profiles are gener-



ally uniform, but in some cases may be
gradational. Frilable solls on volcanic
ash are brown or reddish brown, well
structured, and fertile. The veolcanic
parent material occurs at a shallow
depth. Thelr most significance occur-
rence 1s at Tower Hill, near Koroilt,
where they are used extensively for
onion- and potato-growing.

Dark saline soils

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

Friable brown gradatlonal solls

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

Frofiles 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 varlous plant nutrients.
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Friable brown gradational soils develop
on Mesozoic sediments where the annual
ratnfall exceeds 1,200 mm.
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Yellowlsh pradational soils on Mesozolce
sediments

These oeccur 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 gradatilional soils
on Cainozoic sediments

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

Fertility 1s not as high as that of
similar profiles on Mesozolc sediments,
and addition of fertilizers (including
trace elements) is often a necessary
prereguisite for agricultural product-
lon.

Duplex soils
Duplex soills are characterized by a

light-textured topsoll, which abruptly
overlies a clay subsoll of variable

colour and structure. Often a shallow
bleached horizon lies above the clay.
While the A horizon is acid, the B
horizon 1s generally alkaline and the
exchange complex characteristically con-
tains high levels of sodium and mag-
nesium.

Within the study area duplex soils vary
with chanpges in parent materials. When
developed on basalt the B horizon is
often grey, whereas if developed on
sedimentary deposits profiles tend to
be yellowish or brown, or reddish if
formed on lateritized material. These
soils are particularly susceptlible to
deterioration, and gullies and tunnels
occur, particularly where they are
developed on Tertiary sediments.
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VEGETATION

The structure and floristics of the nat-
ural vegetation vary considerably over
the study area, reflectlng the wlde var-
iatlon 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-
altiec 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
readlly seen and mapped in the fleld or
from aerial photos - vegetation affords
a very convenlent method of assessing
slte 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 soll stability and water quality and
yleld, provides habitats for animals,
and constitutes a major part of what we
regard as scenery, naturalness, or wild-
erness,

Claszification
Structure

The vegetation has been classifled 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
thelr distribution on public land. The
classificatlion 1s based on that devel-
oped by Specht, but has been modified to
better suit the vegetation of the study
area and the data already avallable. In
cases where these varlables 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

T : WVEGETATION CLASSIFICATION

STRUCTURAL FORM

MAJOR SPECIES OF
THE TALLEST STRATUM

ASSOCIATED THEE
BFECIES

FORM AND COMMON SPECIES OF THE LOWER STRATA

Mountain ash

Messmate

Dense shrubs, tree ferns and small Ttrees:
musk dalsy-bush, blanket-leaf, silver wattle,
satinwood, hazel pomaderris, blackwood, Forest

DFEN i Mountaln: ash wire grass
FOREST
v Eurabbile Mourntain ash, mess-
Imate
Closed Torest in wet Myrtle beech, satin Ferns and mossss
gullies mood, blackwood
|
UNSTOCKED Berub and olosed Blasik, varnish |
foreat resulting wattle, satinwood
from fires and
clearing
REGROWTH As for mAature stands
Magamate Mountaln grey gum Varles with micro-environment and fire history;
generally dense

CFEN Eurabbie Messmate, mountain | Tall shrubs, narrow-leaf wattle, blackwood,

FOREST ® H hop goodenia, dusty dalsy-bush, bootlace bush,

I Swanp gum ssmate, mountain | forest wire grass

=
Brown stringybark Messmate, manna gum Dense tall shrubs: hop wattle, narrow=leafl
wattle, large-leaf bush pea; hop goodenia,
| tre¢ everlasting, snowy daisy-bush
Messmate -LEuruhhie, mountalin | Varies with {ire history; generally moderately
[Erey gum | lew shrubs; narrcw-leaf wattle, prickly mosses,
1 | wvarnish wattle, hop goodenia, largeé=-leal bush-
Eurabble Messmate, mountain | : J
[ — pea, tres everlasting, enowy daish-bush
1 L
Brown stringybark Messmate, naArroWw= Generally low ahrubs: silver banksias, prickly
GP:’.NT jleal peppermint | mosses, prickly tea-tree, thatch saw-sedge,
Pﬂﬁs Hesgmate Marrow-leafl | furze hakea, common heath, common correa
[pepperiing
Narrow=leal peppermint I‘.Hl.-n:mu.te, brown |
!:.'r.r.'lr.gy'l:&r.'p:
Manna gum \Blackwood | Musk datisy bush, boobfalls tree, tree vislet;
| underatorey of dense austral bracken obssuring
amall ahrubs and grasses
Edrabbile HRed ironbark Varles with fire history; generally dense
shrubs; varnish wattle, large-leal bush-pea,
OFEN |. hnE Ennﬂ:nj_g
-

W;Es‘ MessmATeE — stringybark Dense low shrubs; silver banksia, common heath,
sustral grass-tree, furze hakea, thatch saw-
sedge, SWARH sheoak.

Manna gun Understorey of dense austral bracken cbacuring

- and gragses

({Heath or scrub

Ehining peppermint

|
]me stringybark

Heath understorey, prickly geebung, swa=mp

[Grassy or opan
underutore;

underatorey) sheoak, parrot peas, silver banksla, austral
Brown stringybark iShining peppermint | grass-tree, thatch saw-3edge, swamp sheocak,
furze hakea.
Messmate Brown stringybark
WOODLAND Bog gum rnmtr. brown Dense scrub understorey: prickly tea-tree,
stringybark red=frult saw-sedge, coast beard heath, common
heath, snowy bossiaes
Manna gum Understorey of denss austral bracken cbscuring

small ahrubs and grasses; bursarias

River red gum

Kangarco grass, wallaby grass, spear grass,
pusay tails

COASTAL serub

COMFLEYX grassland

Coast tea-tree,
shallow wattle, coast
beard heath

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

Hairy apinifex, coast
fescue, MArTAR ETaSs

Rew Zealand spinach, coast awainscn pea,
ﬂ-r'll:i& groundsel, knobby club rush, sandhill
!l‘l-! E

aticn grounds, publie
utilities

ned farmlend, rec-

GRASELAND Kangaroo grass, sSpear Blue hercns bill, pussy-tails, featherheads,
grass, wallaby grass, blushing bindweed, common everlasting.
lackwood, tree viclet,
kangaros apple
Softwood Mainly radiats plne
PLANTATION
Hardwood Golden wattle, sugar gus
CLEARED LAND [Pasture, cultivated,
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Cape ﬂfv-va .
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Cape Otway: Lland elearing and topography are two influences on vegetation pattern.
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Open forest IV: a complex forest type

with

several

atrata.

commonly occurring comblnations of
species. These have been chosen subjec-
tively and have been termed vegetation
units. They are not based on detailled
study of specles relations, but are
readily recognilzable in the flield and
each unit reflects the operation of a
certaln set of environmental factors.

Open forest IV

Open forests with heights exceeding 40 m
are confined to the Otway Ranges. On
the northern slopes they are restricted
to areas where annual ralnfall 1s 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 (Eucalyptus regnans) dom-
inates the wettest sites, but blue gum
(E. globulue and E. st-johnii) and
messmate (E. obliqua) mixed with mount-
ain grey pgum (E. cypelloecarpa) also form
stands more than 40 m in height. Closed
forest of myrtle beech (Nothofague
eunninghamii), satinwood (Phebalium
saquameum), and blackwood (Acacia melan-
oxylon) 1s wldespread in the moister
gullies, partlcularly those with a
southern aspect.

Areas of abandoned farmland, which prior
to settlement supported open forest IV
of these specles, now carry dense scrub
of blackwood varnish wattle (4deaeia ver-
nieiflua), satinwood, and austral brack-
en (Pteridium esculentum). The under-
storeys of these forests conslst of
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several strata of mesophytic plants, in-
cluding blackwood, blanket-leaf (Bed-
fordia salicina), musk daisy-bush
(0learia argophylla), 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 helght between
28 and 40 m are generally confined to
the Mesozoic sediments of the Otway
Ranges where rainfall 1s between 900 mm
and 2,000 mm per year. However, they do
geeur to a limited extent on clayey
soils developed in gullies or on
Tertlary sediments 1n areas where annual
rainfall exceeds 900 mm. In general
they consist of several eucalypt specles
in mixture and are thus termed mixed-
species forests.

For the study area, four broad groupings
of these have been reccgnized. Messmate
open forest III 1s most wildespread on
the northern flanks of the range, but 1s
replaced by blue gum forests on the
southern flanks. Swamp gum (E. ovata)
open forest III occurs quite extensively
on the main Otway rldge between
Benwerrin and Mount Sabine, while brown
stringybark (E. baxteri) 1s confined to
soills developed on Tertliary sediments.

The understorey of these forests varies
with fire history, but generally con-
sists of dense tall shrubs such as Open forest III: the understorey is
narrow-leaf wattle (dcacia mueronata), less dense than in open forest IV,



60

Open forest II of messmate and brown
stringybark.

blackwood, and bootlace bush (Pimelea
axiflora).

Open forest II

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

The structure and composition of the
understorey are 1nfluenced by type of
soll and to some extent by fire history.
On the relatively fertlle soils devel-
oped on the Mesczole sediments of the
Otway Range, the nature of the under-
storey is influenced by fire history,
for if an area has been burnt frequently
shrubs are scattered and the understorey
is grassy. On the other hand infrequent
burning produces a dense understorey of
shrubs such as narrow-leaf wattle and
large-leaf bush-pea (Pultenaea daph-
noides).

Open forest I1 growlng on leached sands
or duplex solls derlived from more recent
sedimentary deposits has a xerophytic
understorey of shrubs such as silver
banksia (Banksia marginata), furze hakea
(Hakea ulieina), and austral grass-tree
(Xanthorrhoea australis).

Pure stands of manna gum (E. viminalis)
open forest II are confined to the shal-
low stony solls developed on Recent
basalt flows of the Stony Rises. In



thls case the understorey consists
largely of austral bracken with scatt-
ered shrubs such as dogwood (Caseinia
aculeata), tree violet (Hymenanthera
dentata), and musk dalsy-bush.

Open forest I

Open forest with a top helght of less
than 15 m occurs on sites where soil
molsture availabllity is low., It thus
occurs on sandy solils with a low water-
holding capacity, and 13 generally
developed on Tertlary and Quaternary
sediments where annual rainfall 1is 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 specles on poorer
sites. On the other hand open forest I
of manna gum 1s restricted to leached
sands, and grows on solls 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 comprilses
heathy specles such as common heath
(Epaeris impressa) and austral grass-
tree, while under manna gum it conslsts
predominantly of austral bracken. In
the case of blue gum it varies with fire
shrubs, particularly varnish wattle and
large-leaf bush-pea.
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Messmate--brown stringybark woodland
with heath undergtorey, Corriemungle,

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 follage cover is
less than 30%. Woodlands of this group
are generally confined to impoverlshed
golls, often with an impeding horlzon
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, (Euea-
lyptus nitida) and brown stringybark
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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 remalin, the grassy cover has
usually been completely changed by the
addition of fertilizers, the grazlng of
domestic animals, and Invasion by exotic
plants.

River red gum (E. camaldulensis) 1is

confined to dark c¢lay or duplex solls
derived from basalt or alluvium, while
drooping sheoak (Casuarina stricta) 1s
generally confined to duplex scils de-

Shining pepperminit--manna gum woodland
with heath understorey, Bald Hills.

with a heathy understorey are especially
wldespread on lmpoverlished leached sands
derived from Palaeocene deposlts on the
northern flanks of the Otway Range be-
tween Gellibrand and Chapple Vale and on
the Bald Hllls near Anglesea,

On the other hand, woodland of messmate
and bog gum (E. kitsoniana) 1s most
widespread on the Cape Otway peninsula.
This has an understorey up to 3 m high,
consisting of speciles such as prickly
tea-tree (Leptospermum juniperinum),
showy bosslaea (Bossiaea cinerea), and
red-frult sawsedpe (Gahnia sieberana). Heathland, Jamieson Creek.




Coastal complex: primary dunes carry a
grassland of marram grass.

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

Coastal complex

This vegetation type occurs on siliceous
and calcareous sands along the coast-
line, particularly between Warrnambool
and Port Fairy where the coast is fring-
ed by sand dunes. In general, the most
exposed situations such as the frontal
dune carry a grassland of marram grass
(Ammophila arenaria), while the secon-
dary dunes support a scrub of coast tea-
tree (Leptospermum laevigatum), sallow
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wattle (4deacia longifolia var,
sophorae), and coast-heath (Leucopogon
parviflorus).

Grassland

Prior to white settlement, practically
all of the volcanle plains in the study
area carrlied natural grassland. Tus-
socks of kangaroco grass (Themeda aust-
ralis), wallaby grasses (Danthonia spp.)
and spear pgrasses (Stipa spp.) were in-
terspersed with low herbs such as blue
heronsbill (Erodium erinitum), pussy-
talls (Ptilotue spathulatus), and
common everlasting (Heliehrysum apicu-
Latum) .

Practically 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
recurvatug) a poorly understood semi-
aquatlc plant, has a speclalized 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 laxa) has been
recorded at Long Swamp near Nelson and
the Glenelg Rlver areas. It occurs on
private property near Mount Rlehmond and
near Portland. There are two small iso-
lated patches near Port Campbell.
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Forest boronla (Boronia muellerii)
appears as an 1solated occurrence in the
viecinity of Cape Otway, which is the
western-most extremity of 1ts range.

Correa reflexa variety nummulariifolia
apparently has its only mainland oceccurr-

ence on the gea-cliffe in the studu area.

Burnettia lizard orchid (Burnettia cun-
eata) 1s rarely observed and has been
recorded under thilckets of paperbark on
the Carlisle heathland.

Vietorlan smoke-bush (Conospermum mit-
chellii) has 1ts eastern-most oceurrence
in Australla in the extreme east of the
study area, on the heathlands of the
Bald Hills west of Anglesea.

A variety of common correa (Correa
reflexa var. nummulariifolia) 1is con-
fined in Vietoria to the north of the
Parker River near Cape Otway.

Slender tree-fern (Cyathea cunninghamii)
= an uncommon speclies - occurs in gull-
les in the Otway Ranges, which 1s the
western-most extremity of its range.

Skirted tree-fern (Cyathea marcescens)
is Viectorla's only endemic fern. Its
stronghold 1is 1n the Otway Ranges, which
ls 1ts western-most occurrence.

Binung (Cyelosorus parasiticus) has been
recorded from two places 1in Vietorla -
at Buchan and near Curdlie's River near
Port Campbell Bay.

Lime fern (Cyelosorus pennigerus) occurs
in the Lower Glenelg reglion; the only
other records for Victoria are Darlots
Creek near Ettrick and the west branch
of Sherbrooke River, western Otways.

Short-tailed leopard orchid (Diurie
brevissima) although widespread, is very



uncommon. It has been recorded in the
extreme east of the study area.

Swamp diuris (Diuris palastris) 1s be-
coming rare due to destruction of its
habitat. It has been recorded near Port
Campbell.

Bog gum, (Euecalyptus kitsoniana) a Vie-
torian endemic, 1s known from only a
few 1soclated occurrences: South Glpps-
land; FPortland--Lower Glenelg; and Cape
Otway, where 1t is locally abundant.

Victorlan occurrences of square raspwort
(Haloragie exalata) are extremely iso-
lated - at Lower Glenelg (near Dartmoor
and Moleside Creek), Johnstones Creek,
Port Campbell, and Curdile's River.

Everlasting (Helichryeum rogersiarmum)
ls apparently endemlec to Victorla, where
it is localized to the western part of
the Otways, Mount Wellington area, and
the Nunniong Flateau.

Wrinkled buttons (Leptorhynchos gatesii)
a remarkable rare Victorlan endemle, is
known only from the Lorne district.

Long clubmoss (Lycopodium varium) is an
extremely localized specles known only
from the Vietoria Range in the Gramp-
lans, Mount Kaye and Genoa Park in East
Gippsland, and the Parker River near
Cape Otway.

Morning-flag (Orthrosanthus multiflorus)
has a remarkable isolated Victorian
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The skirted tree fern: found in shaded
gullies along Parker River, Cape Otway
block.



rt Campbell. It also
elson.

oeccurrence atc ]'L‘-
occurs at Cape N
cal satinwood (Phebalum squam=-
cies is widespread in Tasmania,

Gunn's orchid occurs as an epiphyte in
the Aire River and Cape Otway bloecks.

but in Victoria 1s confined to the Otway
Ranges, where 1t is locally common. The
variety cortaceum is known from Macalils-
ter Rlver sources and Mount Elizabeth In
eastern Viectorilsa.

The endemiec Victorian varlety of common
flat-pea (Platylobium obtusangulum var.
spinulosum) 1is rare in heathland in the
extreme east of the study area (the type
locality).

In Victoria, the midge orchid (Praso-
phyllum beaugleholei) 1s localized and
rare, known only from far south-western
and north-eastern Victoria as well as
near BRarongarook on the northern flank
of the Otway Ranges.

A& wldespread but rare plant, the yellow
leek-orchid (Prasophyllum flavum), has
been recorded on Cape Otway.

The leafv greenhood (Ptercstylis cucull-
ata), except for an isclated record from
south-eastern South Australia, is con-
fined to south-western Viectoria, where
most of the records are from private
property. It has been recorded 1in the
study area near Peterborough.

Gunn's orchild (Sarcoehilus auatralis),
an uncommon epiphitie orchid, occcurs in
fern gullies in the Otwayv Ranges, which
1s the western-most extremity of its
range.

Small-frult fanflower (Scgevola albida)
has been recorded near Glenalre; other-



wise in Vietoria 1t ceccurs only in the
far south-west and far east.

Pointed rilce-grass (Tetrarrhena acumi-
nata) 1s localized and rare in Victoria.
It has been recorded 1n swampy areas 1n
the Carlisle heathland.

Metallic sun orchid (Thelymitra epipac-
toides), 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 (Thelymitra fusco-
tutea), an unusual and striking plant,

Epiphytie ferns and orchide are found in
deep moist gullies.
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1s locally common 1n the extreme east of
the study area.

Normally, veined sun orchld (Thelymitra

vernoga) occurs in alpine or sub-alpine

bogs, but it has been recorded 1in swampy
areas in the Carlisle heathland.

Fork-fern (Tmesipteris sp.), an appar-
ently undescribed species, 1s known from
New Zealand and some islands and two
localities on the Australian mainland -
near Moe, and the Parker Rilver area 1in
the Otway Ranges.
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The study area has an unusual fauna,
which attracts interest as much for the
specles it lacks as for those 1t 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 specles capable
of bridging the habltat barriers. Thelr
fauna represent an intermediary between
the rich eastern Viectorian wet-forest
fauna and the sparser Tasmanlan wet-
forest fauna.

Habitats

More than 350 natlve vertebrate specles
have been recorded as regularly occur-
ring within the study area. This is
more than half the total number of vert-
ebrate specles recorded 1in Victorila.
They include more than 240 birds, about
40 native mammals, 20 reptiles, 50
fishes (including some marine specles),
and about 15 amphiblans.

Animal communitles show a strong corre-
lation wlth particular plant formatlons,
being relatively homogeneous throughout
a specific formation. The reasons for
this are numerous and varled, but 1n
most cases are related to the bilological

FAUNA

requirements of the animals comprising
the community. These regulirements -
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 habltats based
on vegetatlon structure appears to be
the most meaningful approach to assess-
ing the distribution of animals within
an area the slze of Corangamite.

The vegetative classification presented
in Chapter 10 has been simplified in
order to identify broad habitat types.
In addition, several aquatlc 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

Fasture

Marine waters

Coastline

Inland flowing waters

Inland standing waters



Wet open and closed forest

Closed wet forest occurs in small
patches (mainly along south-eastern
slopes of gullies between 180 and 250 m
altitude) and is usually surrounded by
wet open forest, which grows on all
slopes of the Otway Range (%enerally be-
tween altitudes of 150 and 600 m 1n 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 1lncludes open forest I
and II, and usually occurs between 75
and 220 m altltude. It 1s restricted to
a narrow belt around the lower slopes of
the Otway Range except in the north near
Aireys Inlet, where 1t 1s 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 stringy-
bark, broad-leaf peppermint, and small
areas of narrow-leaf peppermint grow as
open forests 12--=18 m in height. Red
lronbark 1s an important source of
winter food for nectar-eating wildlife.
It flowers over winter, producing large
flows of neectar, but little pollen. The

One of the many stream environments in
the study area; here the stream ig sur-
rounded by a wet elosed foregt of myrtle
beech.

remaining three tree specles flower 1n
spring and summer, but are consldered to
be poor producers of pollen and nectar.

Grassy woodland

Grassy woodland occurs as a vegetatilion
remnant on the voleanle plains and stony
rises, where it grades intc dry open
forest.

Its value to wildlife in the study area
is high. BRiver 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 lmportant food trees for
koalas and, when over-mature, contaln an
abundance of open hollows in thelr
trunks and branches.

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

Over-mature trees, with hollows and dead
branches, provide habitat for arboreal
apeciea.

have mid-dense foliage, sultable for
bird-nest protection. 1In 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.

Heathy 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
dralned sandy soils on the top of 1it,
and on elevated, flat, sandy areas that
extend inland along the Gellibrand River
catchment. Another extenslive inland
area occurs west of Alreys Inlet.

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

An important feature i1s 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 wildespread on the Cape Otway
peninsula, while the vegetation forming
the coastal complex reaches varying



degrees of development on different
parts of the coast.

Pasture

More than 75% of the Corangamite study
area 1s 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 veolecanic
plains still contalin grazed relics of
the original grass comnunities. How-
ever, many Introduced annual grasses,
forbs, and sown speciles now form short
grasslands,

The perennial Toowoomba canary-grass 1s
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 habltat.
Those adjoining the study area support
commercial marine fishes, oceanle birds,
and mammals.

Coastline

The Otway peninsula extends into the
Indiag Ocean in the temperate latitudes
of 39 South. It has a coastline of
about 200 km, which for half of this
distance 1s mainly a steep scarp, or

71

These coastal eliffs provide habitats
that are uncommon in Vietoria.

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

Several small 1slets occur close to the
coastline and one 1sland, Lady Julia
FPercy, lies some 10 km off Port Fairy.
These islands have rocky cliffs around
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Isolated and inaccessible, Lady Julia
Perey Taland provides an ideal habitat
for marine species.

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

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

Inland flowing waters

All flowing surface waters are conslder-
ed parts of thils habltat., These 1lnclude
estuaries, streams, and rivers, together
with their margins of sand, gravel, or
mud and assoclated vegetatilon.

The southern coastline of the Coranga-

mite study area contalns 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-
dies, Gellibrand, and Alre Rivers.

These estuaries have small openings to
the ocean by way of steep-slded wvalleys
through coastal ridges of aeollan cal-
carenite. All of them, with the excep-
tion of the Hopkins River estuary, are
shallow lapgoons, with flat sand or mud
bottoms and bracklsh waters. Large
amounts of suspended organic matter and
mineral nutrients often accumulate and
result in relatively high production cof
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
serub occur, or were once common, along
most of the estuaries.

The river systems in the area drain
catchments of four types of country. 1In
the western sectlon, the Mcocyne River,
Hopkins River, and Mount Emu Creek drain
large areas of the volecanic plains.

Thelr 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 1n the centre of the
study area, and their catchments average



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 1lily, knotweeds,
water milfoll, and some sedges grow on
their marglins. S11t, sand, and weed
bottoms are usually present.

In the Otway Range, usually between 150
and 600 m in altitude, there are many
shallow, fast-flowlng streams with
clear, cool, fresh waters. These
streams normally have rock bottoms, but
heavy siltatlon may occur subsequent to
soll disturbance by logging or clearing
in the catchments. Temperate rainforest
and wet open forest shade these streams,
and blue-green algae 1s the main aquatie
vegetation.

Inland standing waters

The volcanlc plains contaln approximate-
ly 50 lakes and 40 large areas of swampy
depressions. In addition, five small
reservoirs are located in the Otway
Range as well as some farm ponds and
fire dams. Together these water bodles
encompass a wlde range of salinities,
temperatures, bottom characteristics,
and depths; consequently they provide a
diversity of agquatlc habltats.

Many of the lakes in the volcanic plains
are saline, with some attalning salinl-
tles much greater than that of sea

water. In contrast, some volcanlc lakes
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and the reservoirs in the Otway Range
have fresh water.

Some mud flats and salt-marsh vegetation
pecur around the foreshores of the
saline lakes., The low swampy depres-
sions on much of the wvolcanic plaln sup-
port tussock grasses, rush-fields, and
pastures. Reed flelds of cumbungl, 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 speciles by
common name and provides information re-
garding habitat afflnitles, breeding,
and feeding.

The following general description on
birds is confined to eight habitat
types. Most emphasis is placed on birds
in the habltats stlll remaining 1n pub-
lic ownership.

Wet open and closed forest

Some 38 kinds of birds regularly occur
in these forests; the majorlty of these
breed within this habltat and utilize
the varilety of nestling structures it
provides.

In terms of species, the important fam-
ilies include parrots--cockatoos (four
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Rufous fantail, an inhabitant of wet
open forest.

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 elther one or
two specles.

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

sistence. More than 70% include sub-
stantial guantities of insects in thelr
diets. Foods such as seeds, frults, and
roots are also utilized by the parrot--
cockatoo famlily. The four honeyeater
species take nectar as well as lnsects,
and the six predatory bird specles gen-
erally consume other vertebrate anlimals.

The species composltion of birds in this
habltat is similar to that 1in the more
extensive wet open forests in the east-
ern half of the State. Howewver, the
small areas of wet open forests still
remaining in the Otway Range appear to
be the Vietorian stronghold of the grey
goshawk and the forest raven. While the
goshawk l1s occaslionally reported from
other areas of the 3State, 1n Victorla

The Australian ground thrush normally
nests in a fork of a tree.



the forest raven has been reported only
in the Otway Range and on Wilsons Prom-
ontory.

In a State-wide context, the wet forests
off the Otway Range are of considerable
importance to those birds with primary
affinities for thils type of vegetatlon,
because the Otway region contalns its
only substantlal representation in the
western half of Victoria. Birds parti-
cularly well adapted to survival in this
habltat include the grey goshawk, Aust-
ralian ground thrush, plnk robin, rose
robin, rufous fantail, ollive whistler,
satin bower-bird, and forest raven.

Noticeable by thelr absence in the
Otways are the superb lyreblird and pllot
bird, both of which are widespread in
other wet open forests of the State.

Dry open forests

The most extensive area of thls habitat
in the study area 1s located at the
north-eastern end of the Otway Range.

Fifty-five specles of birds are recorded
as regularly occurring in these forests.
The two best-represented famllies, with
seven specles 1ln each, are the parrot--
cockatoo and the honeyeater families.
Scome specles of both of these groups
probably only utillze the forests during
times when the eucalypts are flowering.
Other familles that are moderately well
represented lnclude the Australian warb-
ler family (five specles), the whistler-
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-shrike thrush family (four), and the
flower-pecker family (five).

At least four species are relatively
restricted tc the areas of dry open
forests in the Corangamite study area.
These 1nclude the palnted guail, white-
throated nightjar, rainbow bee-eater,
and spotted guail thrush.

" »
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A gang gang cockatoo eating the seeds
from a planted sugar gum.
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Grassy woodland

The most extenslive and continucus 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 volecanie plains
creek and river frontages and as planted
farm windbreaks.

Individually these small areas may not
be ecologically viable, but collectively
they are important toc the contilnued
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 Appendlx § the number of
species present 1s probably underestima-
ted, because some of the migratory birds
that stop only brilefly in these areas
may not be included.

More than 60 specles are recorded as
pccurring in these woodlands. The
parrot--cockatoo family 1is particularly
well represented. wilth 11 specles belng
present during either all or some por-
tion of each year. Most of the cuckoos
recorded in the study area also occur
there at times. The Australlan warbler
family 1s represented by seven species,
the flower-pecker famlly by four, and
honeyeater famlily by six.

The species composition in this habitat
apparently comprises a mixture of: blrds
adapted to living 1n open grassland

sltuations (e.g., yellow-rumped thorn-
bi1ll and white-fronted chat); birds that
more typlically 1nhabit open forest
(e.;., golden whistler and olive-backed
oriole); nomadic birds that follow the
eucalypt flowering seasons (e.g., lori-
keets and honeyeaters); and birds that
utilize 1t year-round as their primary
habitat (e.g., eastern rosella, noisy
miner, and grev butcher-bird.

Heathy woodland and dry coastal complex

Some 55 bird species regularly use these
habltats 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-
lan warbler family 1s represented by ten
specles, which exhlbit habilts that range
from the ground-dwelling (mainly coastal
scrub) rufous bristle-bird to the
canopy-dwelling (heathy woodland)
striated thornbill.

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

Six species of parrots and cockatoos
pccur Iin these communities. The rare
ground parrot possibly still occurs in
the inland heath areas along the socuth-



The southern emu-wren is restricted to
grassy woodlands.

western edge of the Otway Range, and the
king parrot was observed during recent
surveys 1in coastal scrub near the mouth
of the Parker River,

Four specles from each of the eagle--
goshawk and falcon-<~kestrel familles
occasionally hunt over these communi-
ties. However, the importance to these
two famillies 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
specles, the rare (in Victorla) beautl-
ful firetail appears to be restricted to
the coastal heath areas, and the power-
ful owl has recently been reported from
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near Narigal in an 1soclated riparian
area of dense shrubs.

Many of these birds include substantilal
quantitles of 1nsects 1n their diets.
The relatively large number of honey-
eater specles also suggests that nectar
l1s seasonally avallable. 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 banksla
flowers.

The distribution of a considerable num-
ber of specles 1s restricted to these
habitats in the study area. They
include the ground parrot, southern emu-
wren, slinging honeyeater, tawny-crowned
honeyeater, little wattle bird, and
beautiful firetail. The rufous bristle-
bird, which elsewhere in 1ts range 1is
restricted to this habitat, 1s found in
the Otways in the dense undergrowth of
the wet open forests as well.

Pastures

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

More than 80 specles of birds regularly
occur in the open pasture lands and
assoclated dense vegetation remaining
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BREEDING AREAS OF INTERCONTINENTAL BIRDS THAT MIGRATE TO THE STUDY AREA
Occurrence Breeding areas
in
study area Eurasia (mainly New
Arctic Antarctic & sub-Antarctic Japan & Siberia) Zaaland
Pectoral sand- Japanese anlpe,
eastern curlew, Double-
Inland waters| piper, . greenshank banded
3
(margins) gig;?eckea sharp-tailed dotterel
sandplper,
curlew sandpilper
Grey plover,
eastern golden Japanese snipe,
plover, eastern curlew,
turnstone, common sandpiper,| Double-
gg?g;iieand whimbrel, knot grey-tailed banded
pectoral sand- tattler, dotterel,
islands piper, Crested penguiln sharp-tailed whid tew
red-necked sandpiper, fronted
stint, curlew sandpiper tern
sanderling,
bar-talled
godwit
Crested penguin,
wandering albatross, White-
glant petrel, fronted
black-browed albatross, tern,
Marine Arctlce skua Cape petrel, medium- and - fluttering
thin-billed pricns, shearwater
grey petrel, dove prion,
southern skua
Spine-talled
swift,
Aerial - - fork-tailed -

swift




along creeks and roads and around subur-
ban gardens. The open nature of the
land makes 1t sultable for hunting by
such predaceous birds as the eagles--
goshawks (elght specles) and the falcons
--kestrels (four species).

Some members of the parrot--cockatoo
family also forage 1in the pastures for
roots and bulbs, whlle others are occas-
ionally seen in the denser vegetation
assoclated with the pastures., Six
honeyeater specles alsoc occur in this
habitat, some being regularly seen in
suburban gardens.

Species that are particularly well adap-
ted to survlival in the open habltat now
exlsting in the study area include
galahs, corellas, some gualls and larks,
Australian plplts, yellow-rumped thorn-
bills, white-fronted chats, Jjacky
winters, house sparrows, goldfilnches,
greenfinches, starlings, and white-
backed magpies.

At least two species, the plain wanderer
and the brolga, formerly occurred in
substantial numbers 1n the tussock
grasslands. Today these two are rarely
reported and concern is expressed about
thelr local survival in the area.

Marine waters

The 28 specles that inhabit offshore
waters belong mainly to the petrel--
mutton-bird family (nine species) and to
the Bull--tern family (six specles).

13

The albatross and cormorant famllles are
each represented by three specles, and
the penguln and skua families by two,
Represented by slingle specles are the
storm petrel, diving petrel, and gannet
families,

Thirteen of these specles are Inter-
continental migrants from the Arctiec,
the Antarctic, Eurasla, and New Zealand
(see Table 8). Only nine specles are
recorded as breeding in the study area,
the majority of which utillze the coast-
line habitat for nesting purposes. Most
of these specles eat malnly fish, cepha-
lopods, and crustaceans.

Coastline

Forty-six bird species cccur regularly
along the beaches and c¢liffs and on off-
shore rocks and 1slands in the study
area. Important among these are 18
species of intercontinental migrants,
which inhabilt the areas during their
non-breeding seasons. Nine of these
breed in Arctic regions, six 1in Eurasia,
two in New Zealand, and one on sub-
Antarctic 1slands (see Table 8).

The beaches and offshore rocks and
islands in the Port Falry 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 speciles
utilize this habltat for nesting as well
as for resting and feeding. The nesting
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specles on Lady Julia Percy Island
include 1little pengulns, short-taliled
shearwaters, failry prilons, diving
petrels, sooty oystercatchers, swamp
harrlers, peregrine falcons, nankeen
kestrels, welcome swallows, white-
fronted chats, skylarks, Australian plp-
its, house sparrows, and starlings.

The coastal c¢liffs along the mainland
provide sultable nesting areas for pere-
grine falecons. In vliew of the world-
wide population declline of thils specles,
its continued survival 1n Vietoria is of
partlcular signiflcance.

Short-tailed shearwaters (mutton birds),
membere of the marine community, nest in

burrowe and feed on fish and erustaceans.

Other beach-nesting specles include
hooded and red-capped dotterels, pled
and socoty oystercatchers, sllver gulls,
and crested terns. Most of these have
been reported as nesting in the Port
Falry area, and also probably nest else-
where along the coast. The black-faced
cormorant nests on offshore islets in
the Bay of Islands, this belng the only
known breediling area in Victoria.

In addition to being an important area
for intercontinental migrants and for
some breeding specles, this habitat 1is
also significant for supporting the rare
orange-bellied parrot along its inland
margins (dunes and assoclated vegetat-
ion). The Little River near Port Fairy
formerly supported substantial numbers
of this specles, although reports in
recent years suggest that the numbers
are decreasing.

Inland waters

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

The aquatie habiltat can be divided into
a number of feeding zones, each of which
supports a characteristic group of
aquatic birds.



The heavily vegetated swamp areas pro-
yvide food for night herons, bitterns,
rails, crakes, and waterhens. Along
sparsely vegetated margins of water,
such birds as plovers, dotterels, snilpe,
sandplpers, stilts, wagtalls, sparrows,
and magpie-lark forage by elther 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, erustaceans,
molluses, and small fish. Pelicans feed
on fish and crustaceans in these waters
by immersing thelr long necks and bills
beneath the water surface. Herons,
egrets, spoon-bllls, 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-
lons of fish and crustaceans swimmling at
varlous depths below the suface. Eilrds
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
mollusecs and crustaceans.

The lake region in the volcanic plalns
represents one of the most limportant
water-bird areas in south-western Viec-
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toria. The swamps and lake margins in
this reglon provide nesting areas for
many of the water-birds, although the
nesting habitat has been seriously
reduced 1in extent by clearing down to
the margins of the lakes and by dralning
many of the swamps.

The privately owned Vaughan Island on
Lake Corangamlite supports one of the few
breeding colonles of pellicans in Vie-
toria, as well as thousands of breeding
straw-necked 1bis and some breeding
swans and white 1ibis,

Pelicans and straw-necked ibis inter-
mingle on Vaughan Island, Lake Coranga-
mite.
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The mud flats associated with many of
these lakes also provide foragling areas
durlng the non-breeding season for elght
species of intercontinental migrants, of
which two breed in the Arctic, five in
Eurasia, and one in New Zealand. It 1s
likely that the extenslve changes to
this lake region since Eurcpean settle-
ment have considerably reduced most of
the water-blrd populatilons.

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

Mammals

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

Several rare specles are present. The
Otway Ranges 1s a stronghold for the
tiger cat, which 1is now rare. The

guoll which is very rare and now poss-
bly extlnet in Vietorla, was recorded 1n
consliderable numbers among the rocks and
stone walls of the stony rises about 40
yvears ago. The Corangamite area 1is also
important for swamp antechinus, Gunns
bandicoot, potoroo, broad-toothed rat,

The broad-toothed rat primarily inhabits
wet open and elosed forests.

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

Wet open forest and closed forest

The diverse structural aspects of this
habltat and 1ts relatlve remoteness have
contributed to a large exlistlng faunal
complement comprising a relatively large



number of species, some of which are
abundant. BSeventeen specles 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 1s the bush rat.

The brown antechinus is fairly common
and occurs throughout most types of wet
forest, but not in closed forest.
Swalnsons antechinus 1s wldespread but
uncommon and prefers moist, shaded areas
with low ground vegetation cover.

The two other native specles 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 1n the Otway Range
only twice, and both times were found in
wet open forest.

Of the six medium-sized ground mammals
recorded in this hablitat, 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 1s restricted to the
margins of roads and farms. Echildnas
are apparently quite common throughout,
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The tiger cat is found primarily in wet
open and closed forests,

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

The only native mammal carnivore of this
habitat 1s the tiger cat, a rare specles
that seems to be surviving adequately in
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Sugar gliders are widespread in wet open
and closed forests.

the wat lorests. Foxes and cats are
widespread and falilrly common.

The only large animal present, the black
wallaby, 18 common and widespread
throughout the ares.

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
unususl habiltat preference. Thelr 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

Althocugh the dry cpen forest fauna
essentlially resembles that of the wet
open forest, some differences warrant
its discussicn as a separate type.
While 18 species have been recorded in
thils 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, swalnsons ante-
chinus, and house mouse.

The distributlon and abundance of the
small ground species are determined by
local conditlons - sueh as shrub struc-
ture, which tends to vary. The brown
antechinus occurs throughout, except 1in
the most open grassy savannah-type
areas. Both bush rats and swalnsons
antechinus only occur in areas with
dense shrub cover. House mlce were only
recorded among dry open grassy vegeta-
tion.

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



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

Koalas and brush-talled possums are
rarely encountered In wet open forest
but do occur 1n some dry open forests.

Grassy woodland

Little 1s known of the composition of
the origlnal volcanle 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 1s restricted to the communlty 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 16 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
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brown antechlnus, whille 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 specles recorded in
the stony rises include the swamp rat,

Grey kangarcos are found in grassy wood-
lands, grasslande, and dry open forests.
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whiech 1s probably restricted to moist
areas of bracken and shrubs such as tea-
tree., The introduced black rat is
commonly assoclated with rubbish dumps
and human habitation.

Among approximately six medlum-sized
ground-dwelling mammals, the most signi-
ficant past (and perhaps present) resi-
dent 1s the quoll. It was common in the
stony rilses in the 19305, where 1t was
reported as inhablting rock piles and
stone fences. Intensive investigation
i1z required to ascertalin 1ts present
status.

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

Both eastern grey kangaroos and black
wallables 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
Erassy areas.

Brush-talled possums are widespread and
common, koalas have been introduced at
Pirron Yalloek, and sugar and feather-
taliled gliders are probably widespread.

Heathy woocdlands and ccastal 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 1n
almest all of the different heath wood-
land types but in few other vegetatlon
forms, and thus 1s 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 thelr distribution
within heath types 1s uncertailn.

In contrast to these two wldespread
specles, the swamp antechinus is res-
tricted to the coastal escarpments that
support a tussock grass and shrub vege-
tation, and 1s seldom found outside this
habitat. Bush rats are common 1n heathy
woodland and ccastal scrub but they
avoid low heath. Brown antechlnus has a
similar distribution, which excludes the
low coastal heaths and grassy scarps but
includes all the woodland. Swalinsons
antechinus 1s only found 1n 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 vegetatlon such as some low heath
fcrms and the tussock grassland of
coastal escarpments.

The introduced house mouse 1s common in
some coastal areas and 1s usually asso-
clated with discarded rubbish.



The primary habitat of the potoroo is
the heathy woodlande and coastal 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 wlde and appar-
ently unrestricted distribution. Long-
nosed bandicoots and possibly tiger cats
are restricted to dense heath in moist
areas, which generally adl]oin forests.
Rabbits occur in some areas but usually
near clearings, farmland, or roadsldes.

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

87

kangaroos, red-necked wallabies, and
black wallables,.

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
kangarcos and black wallabies are wilde-
spread.

Common ring-talled possums, sugar
gliders, and feather-talled gliders are
widespread. There 1s one record (from
the far west coast of the study area) of
an eastern pigmy possum, which was found
in heathy woodland.

Fastures

The faunal community discussed in this
sectlion i1s that of the western and nor-
thern farmlands of the volcanlic plains.

Approximately elght mammal specles
inhabit grasslands, which 1s 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 speciles are
restricted to grassland.

Only two small ground mammals are pres-
ent. Fat-talled dunnarts are wilde-spread
but uncommon. They prefer areas with
some cover such as rocks and logs, but
nevertheless often occur 1ln barren areas.
House mice are common and similarly
wldespread, and they prefer areas with
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sSome cover.,

Of the filve medlum-zsized ground mammals
that occur 1n grassland, only one, Gunns
bandicoot, 1s a native. Thls specles
was once common throughout the northern
two=-thirds of the study area but 1is now
restricted to an area in the extreme
west. Grassland in the study area 1s

vital for the species' long-term survi-
val prospects In Vietorla. Hares, cats,
and foxes are all wildespread and common.
Rabblts 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

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
Teland.



only speclies that occurs throughout the
area, assoclated with the few trees that
remain, 1s 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 1llttle relevance for
all but one specieg, 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 specles are associated with non-
marine aquatic habltats. The platypus
inhablts streams and fresh-water lakes
throughout the study area and is common
in most areas. Eastern water rats occur
in a wilde variety of aquatlc systems,
from mountain streams to estuaries.

They are generally common and wide-
spread, although there are no documented
records from the inland saline lakes.

Reptiles

Appendix 6C lists the 22 reptile speciles
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 dilstributions. One occurs 1in
the Otway Range and surrounding foot-
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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 basslan
zoogeographlice subreglons ocutllned by
Rawlinson (1971). Both of them comprise
specles that occupy simllar habitats i1in
other areas of Vietoria.

Unlike the mammal fauna of the Otway
Range, which lacks several significant
specles, the reptlile communitlies resem-
ble those found 1n cther comparable
areas such as the eastern Victorian
highlands. Evidently the ecological
barriers that prevented several mammal
and bird species from colonizing the
Otway Ranges were not sufficient to 1so-
late the Otways from the cocl temperate
reptile fauna.

The ability of reptiles to maintain pre-
ferred body temperatures 1ls the most
Important factor, partlcularly in tem-
perate reglons, influencing thelr
hablitat requirements.

Two major behavioural mechanisms are
recognlzed, The heliothermic reptile
absorbs infra-red radiation from the sun
to elevate its body temperature, and
retires to shade to reduce it. The
thigmothermlc reptile rarely comes ocut
into the sun, but maintalns 1ts body
temperature by moving into areas with
sultable ambient temperatures.

The study area contalns representatives
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of both behavloural types.
Wet open forest and closed forest

The denseness of this vegetation pro-
duces low amblent temperatures, which
are unsultable for most reptlle specles.
Only three specles occur widely in
undisturbed open forest, and their 1life
styles are adapted to this habiltat.

MeCoys skink and weasel skink, both
small thigmotherms, forage in molst
litter on the forest floor. Spencers
skink, whieh 1s a small hellotherm,
copes wilth the lack of sunlight penetra-

MeCoye skink, being a thigmotherm, needs
to oceupy areas of suitable ambient tem-
perature within the wet open and eclosed
forests of the study area.

Spencer's skink, a heliotherm, needs to
elimb above the thiek undergrowth of wet
forests to bask in the sun.

tion by ¢limbing above the thick under-
growth and basking high on dead trees.

Four other reptiles can colonize clear-
ings in wet open forests, and often
become very common. They take advantage
of the sunlight and plentiful supply of
food in such clearings. These four
species, all heliotherms, include the
garden skink and one undescribed skink
specles (Leiolopisma ep. nov.), both of
which are small insectivourous lizards.
The cother two specles are the water
skink and the tiger snake.

Dry open forest

This forest allows greater sunllght
penetratlion to the ground than does wet



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 1s restricted to areas
of deep litter. Spencers skink, which
depends on tall dead trees, only inha-
blts some areas of dry copen 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 wildespread 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
heliothermic 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 lltter depth
than dry open forest.

Garden skinks are common and wldespread.
Another small helicthermic lizard, the
grass skink, 1s found in molst, grassed
areas. Bougainvilles skink is the only
thigmothermic reptile usually found in
grassy woodland. This small speciles
burrows in loose soil and litter. The
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tree dragon 1s found throughout these
woodlands and the southern blue-tongue
is widespread and common.

The whilte-1llpped snake, a small harmless
species, is most often found assoclated
with grassy areas. Tlger snakes are
very common in the rock plles, specilally
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 medlium-sized hellothermic skinks
oceur in some heath types: Whites skink
is found 1n the more open forms of heath
and usually those without a tree cover;
and the mourning skink, a rare species,
1s 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 1n open heaths, but usually away
from swamps; and tiger snakes are common
and widespread.

Coastal complex

The garden skink, grass skink, and
three=1lned skink, all small heliotherm-
ic lizards occcupy this habltat. Garden
skinks tend to be restricted to scrub
vegetation. The other two are most com-



com in the coastal tussock grassland.
Whites skink, a medium-sized heliotherm-
ie lizard, 1s common along most of the
coastline, especlally in rocky areas,
although it 1s often found on bare sand
dunes. In thls area, the southern blue-
tongue and copperhead and tiger snakes
are all common and widespread. The
white-lipped snake 1is relatively uncom-
mon and 1s restricted to coastal tussock
grassland. The bearded dragon has been
recorded on grassy sand dunes near Port
Fairy.

Pastures

Two small hellothermie skinks, the grass
skink and the three-lined skink, are
wldespread and fairly common., Thelr
abundance varies according to local con-
ditlons and to cover, which is provided
by basalt rocks, farm rubbish, and fence
posts. Bougainvilles skink 1s the only
small thigmothermic skink found in these
grasslands. It shelters under rocks and
burrows through grass and loocse soil.
Three medium-sized lizards - the spini-
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 thigmotherm-
1c and the latter 1is heliothermic.

Common blue-tongues probably occcur
throughout grassland, and bearded drag-
ons may be present on the western and
northern edges of the study area.

Four snake species are found on the
grassy plains. Whlte-l1lpped snakes are

A log charred by fire no longer provides
shelter for reptiles.

restrlcted to cooler and molster 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.,

Amphibians

Fourteen frogs occur 1n the study area.
O0f these, five specles and two sub-
speclies are consldered to be Southern
Basslian, one specles 1s Eastern Basslan,



three are Eyrean, and three are wide-
ranging, (see Appendix 6E).

Although none of these frogs 1s restrie-
ted to it, the Corangamite area does
provide suitable hablitat that supports
large populations of some of these
specles.

For descrilptive purposes, the distribut-
ion of amphibians in the study area 1s
discussed in relation to three geograph-
ie repions: the Otway Range, coastal
plains, and velcanic plalns.

Otway Range

This reglion 1lncludes the wet and dry
forests. The aquatic habitats are prim-
arily mountaln streams and small dams
with permanent fresh water. Hlgh rain-
fall, fog, and cool temperatures make
much of the terrestrial vegetation con-
tinually moist. Geoerinia vietoriana 1s
the only frog restricted to thils reglon
in the study area. Another four specles
are widespread throughout the area.
These are G. laevis, Limnodynastes
peront, Litoria ewingi, and Ranidella
signifera.

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 thelr assocliated swampy
margins.
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Twelve specles of frogs have been recor-
ded as occupying this region, including
the four wldespread species dlscussed
above. The ranges of the two sub-
species of Limnedynastes dumerili extend
into the study area in this region. L.
dumerili variegatus extends 1nto the
study area from the west and L. dumerili
ingularis from the east. Also restrlct-
ed to this region in the study area are
Litoria verreauxi verreaquxi, Neolbat-
rachus picetus, and Pseudophryne semi-

marmorata. Two specles - Limnodynastes
tasmaniensie (southern call race) and
Litoria aurea raniformig - occur in this

reglon as well as in the volcanile
plains.

Litorla ewingl Zis widespread throughout
the Otway Range.
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Volcanie plains

The terrestrial habltat in thls region
is largely grassland with some trees.
Agricultural settlement has led to the
construction of farm dams, which have
probably beneflited populations of those
frogs requiring more permanent water.
Frogs have been reported from most of
the fresh-water lakes, but they do not
live in or near the saline lakes.

Most of the amphilibians in thils region
are Eyrean 1n zoogeographle affinity.
These 1nclude Pseudophryne bibroni and
Ranidella parinsignifera. Four wlde-
spread specles and the last two specles
mentioned under the coastal plains also
occur in the volecanie plains.

Flshes

This section includes all the fish that
have been recorded in inland waters, in-
cluding estuaries, and those marine fish
of commerclal value, Flfty-eight spe-
cles of fish are listed in Appendix 6D,
along with information on their habit-
ats, status, feeding and food relations,
and commercial value. Distribution of
inland fishes 1s also shown.

Marine habitats

Commercial marine fishing boats operate
out of Anglesea, Lorne, Apollo Bay, FPFort
Campbell, Warrnambool, and Port Falry.
By weight, the most important specles
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 cccurring outside dry-land areas,
may be influenced considerably by drain-
age from these areas. Thus, land-use
decislons may affect coastal fisherles
by altering discharge volumes of fresh
water, by elevatlng water temperatures,
or by 1lncreasing pollutant and nutrilent
levels,

Inland flowlng waters

Wide-ranging specles 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 galaxlias,
grayling, and rainbow trout may also use
estuaries durlng spawning mlgratlons.
Amateur flshing 1n the estuarles 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 1s thought to be decreasing in
numbers, but still occurs 1n estuariles
of such streams as Palnkalac Creek and
the Barham, Alre, Gellibrand, Curdies,
Hopkins, and Moyne Rilvers.

The lowland sectlons of some rilvers sup-
port both amateur and commercial fish-
ing. The Woady Yaloak River supplies
brown trout and blackfish. Rainbow
trout are taken 1in the Curdies River.



Sport fishing, especially for brown
trout and redfin, cccurs in Mount Emu
Creek, Merri River, and the Hopkins
River. Eels are taken commercially from
the Eumeralla and Merrl Rivers.

The grayling, a native specles, was com-
mon in many Victorilan coastal streams
last century. In the study area it was
once common in the Gelllbrand River, i1n
Skenes Creek untill about 1920, and in
the St, Georges Rilver until about 1950,
and probably still cccurs in the larger
more stable rilver systems, such as the
Gellibrand and Barwon Rivers. It is now
considered to be rare, with only small
numbers being reported from some eastern
Vietorian coastal streams.

Another small native fish, the dwarf
galaxla, has a distribution in the study
area restrlicted tc a few coastal
streams. One of 1ts maln strongholds in
western Victoria is the Eumeralla River
on the western boundary of the study
area. Its typical habltat 1ncludes
swamps, backwaters, and slow-flowing
streams.

The wide-ranging blackfish 1s still
locally common (particularly in sectlons
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
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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 stlll
persists.

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

The only introduced fish to extenslvely
invade the Otway Range 1s the brown
trout, The native short-finned eel,
blackfish, and ornate mountaln 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 flsh component
exists for elther fresh or sallne lakes
in the study area, the diversity of
specles tends to decrease with increas-
ing salinity.



96

[Invertebrates

[nvertebrates make up approximately 95%
of the total fauna of the study area.
They lnclude worms, mollusecs, and arth-
ropods. Collectively they form a wiltal
part of the ecosystem, forming the major
elements in most food, break-down, and
decay chains in both terrestrial and
aquatic environments., They also play a
major part in the fertilization, degrad-
ation, and break-down of plants,

However, lack of 1information means that
this report can only draw attention to
the group and mentlon a few specles of
speclal interest. Discussed below are a
few land planarians, molluscs, and arth-
ropods.

Wet open and closed forest

These forests contain a wlde range of
niches for lnvertebrates. Tall trees,
dense understoreys, and thick litter
layers provide habitats. The more
obvious insects that occur here include
butterflies of the familles Satyridae
and Lycaenldae. Mayflies (Ephemerop-
tera) caddisflies (Trichoptera), and
stone-flies (Plecoptera) are often
found, as they require the cool water of
mountaln streams.

Other insects occurring in thls habiltat
are sucking Insects such as clcadas
(Cicadidae), scale insects (Coccidae),
stick insects (Phasmatidae), and leaf
beetles (Chrysomelldae).

The moist litter and fallen logs support
a wide variety of cryptozole fauna.
These 1nclude the carnivorous snalls
Vietaphanta compacta, Strangesta gaw-
leri, and Prolesephanta dyeri, which are
all rare and localized,

Among the many small endodontid snails
are several specles largely confined to
the area. These forests also contain
large populations of the bush leech, the
land nemerteon, and several species

land planarian. Of partlcular signifi-
cance 1s Geoplana warragalensis, a rare
specles of planarian 1n Victoria recor-
ded in the Otways wet open forest,

Victaphanta compacta (the Otwaye black
gnatl): one of the rare ecarnivorous
eanatles found in the wet open and closed
foreste of the study area.



Dry open forest

The relatively warm and dry environment
here results 1n a prolific insect popu-
lation. Moths and butterflies (Lepidop-
beetles (Coleoptera), termites
(Isoptera), grasshoppers (Orthoptera),
cockroaches (Blattodea), bugs (Hemip-
tera), flies (Diptera), and ants, bees,
and wasps (Hymenoptera) are all well
represented. These forests also contailn
over 10 species of land planarians.

Grassy woodland

Like dry open forests, this habitat type
supports a large 1nsect population that
includes representatives of most fami-
lies mentioned above, although species
diversity 1is reduced.

Heathy woodland

Few insects are specifically confined to
this habiltat - most also occur in
others. Ants and ant lions (Myrmeleon-
tidae) are found in sandy soills.

Pastures

A number of insects occur, particularly
crickets and grasshoppers (Orthoptera).
Land planarians are of the typlcal

plains specles of yellow-dominant form.

Inland flowing waters

Several fresh-water snalls and limpets
have been recorded. Velusinio ambiguus
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and Hyridella drapeta are fresh-water
mussels commonly encountered in inland
creeks and rivers. Yabbiles occur in
most streams.

Inland standlng waters

The numerous lakes of the study area
provide a series of aquatic habltats
ranging from fresh water to extremely
saline. Of speclal interest 1s a large
population of operculate molluscs
(Coxiella striata), which lives in Lake
Corangamite and some other saline lakes.
Other saline waters, such as Lake
Gnotuk, have very sparse populations of
Potamopyrgus nigra and a few oligo-
chaetes. while Lymnaea tomentosa and
Bulinue sp. are found in fresh-water
lakes such as Lake Colac.
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PART III

LAND USE



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

The impact of Man has resulted in the
disturbance of the stabllity of many
environmental wvariables 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 assoclated with wvarious land uses
in the study area.

201l Deteriloration

In their natural condition, soll and
vegetation are usually in a state of
ecologlcal balance. However, thls bal-
ance can be upset by human activities
such as cultivation, grazing, burning,
extraction of timber, construction of
roads, tracks, dams, and bulldings, or
trampling by people. The result of
these activitlies can be soll erosion by
either wind or water, or accumulation
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HAZARDS

of salts to concentrations toxle to
plants 1n the surface layers of soil.

301l deterioration involves the commun-
ity in losses of production. Although
soll is being formed all the time from
the weathering of parent rock, the pro-
cess 1s such a long-term one that any
loss of so0il from productive land can be
considered to be a permanent loss., As
well as this, soll erosion causes silta-
tion and water-quality problems 1n
streams and reservoirs.

Solls wvary in both the extent to which
they can withstand disturbance and the
manner in which they deterlorate follow-
ing disturbance.

Water eroslion

The porous frilable scils of the Otway
Range are generally resistant to gully
and tunnel erosion. However, steep
acres that have been recently cultivated
for cropping or cleared for some forest
operations are susceptible to sheeting
and rilling. Landslips are common
throughout most of the Otway Ranges. In
1956, a massive landslip damned the east
branch of the Barwon River, forming Lake



Flizabeth. The severity and frequency
of landsllips has been Increased by cult-
ural developments.
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Landslips - prone to ocecur in the steep,
high-rainfall areae 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 hlills near Apcllo Bay.

On the Tertlary sediments, slumping of
solls 1s locallzed to laterlte 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

Stoek terracettes are formed as cattle
gradually cause mass movement of friable
soils on steep slopes.



the emergence of springs below the lat-
eritlec capplngs.

However, in contrast-to the Mesozoie
sediments of the Otway Ranges, slumping
is not the most serious problem for the
s0ils developed on Tertiliary sediments.
Almost every cleared dralnage line in
the moderately to severely undulating
parts of this coastal Tertlary plain is
susceptible to gully and tunnel eroslon.
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 1t 1s
not unecmmon to find gullies up to 15
metres deep.

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

Some areas of public land in thils 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
4 serious problem on a few sand dunes at
river mouths of the Otway Ranges and at
Peterborough. These dunes are at or
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Soile on Tertiary sediments are subject
to erosion.

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

Stabllization 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: Cocecinella
shells blown from the dry lake bed cover
surrounding paddocks and block roads.

Salting
The accumulation of toxie levels of

salts in the surface layers of the soll
is commonly a problem of dryland farming
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Marram grass, introduced from Europe, is
very effective in dune stabilization.

where the hydrologic balance has been
upset by clearing of deep-rooted natural
vegetatlon., Salting occurs to some ex-
tent in the study area, particularly on
solls developed on Tertiary sediments
where annual rainfall is less than 800
mm. It 1s a slgnificant problem on
Quaternary sedlments around Lough Cal-
vert, whlch dralns the salt-lake system
to the north of Colac,

Fire

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

summers to produce a high fire danger.
There 15 evldence that wildfire, probab-
ly resulting from lightning and the
hunting techniques of Aborigines, has
been a significant factor in the evolut-
lon of the forest plant communlties. In
fact many of these communities probably
depend on fires for their survival.

In the early days of European settlement
extensive areas of productive forests
were destroyed by fire assoclated with
land-clearing operations. 1In latter
years, damaging fires were recorded in
1919, 1920, 1926, 1933, 1934, 1936, and
1938. 1In 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 flres have occurred in the study
area - more than 30% of them originated
cn adjoining private property, and 13%
were attributable to forest wvisitors.

The fire hazard

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

The mountain forest type that occuples
the higher elevatlions of the Otway Range
comprises mountain ash, messmate, and
gums with a dense understorey. Rainfall
is high, and in some years the forest
remains damp throughout. However, the
favourable growing conditions lead to
heavy fuel accumulation and in dry years
an extremely high fire danger results.



The foothlll forests occupying both the
northern and southern slopes of the

Range consist of stringybark and pepper-
mint with an understorey of low scrub
species. The rainfall, of the order of
750 mm per year, falls mainly in winter
and spring. The eucalypts spread prolif-
iec quantities of leaf and bark material,
which dries out in summer. Conseqguently
fire hazard 1s very high.

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

Woodlands present a high fire danger.
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Farly detection is an essential feature
of adequate fire econtrol. Fire tower,
Peter's Hill.

along the coastal strip. They comprise
stunted eucalypts, along with heaths,
grasstree, and scrub specles. This veg-
etation burns readlly and fire hazard 1is
very high, particularly adjoining the
much-frequented coastal rescrts 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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tection, good access, and rapid mobiliz-
ation of men and equipment.

Seven loockout towers 1in the study area
are manned durilng the flre-danger periocd
and alrcraft 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 lcocated at strateglc
centres. Durlng the fire-danger period,
crews maintain constant radio contact
with their headquarters and are held on
stand-by, ready for ilmmedlate call, at
week—-ends and holidays.

Fuel-reducticon burning 1is carried cut in
the study area under prescribed condit-

Prevention of wildfires is partially
achieved by adequate patrols and
education.

ions that willl support low-intensity
fire, thereby reducing fuels with little
permanent damapge to the forest. 3Such
burning 1s confined to the foothill and
lowland forest, as the species of the
mountain forest are senslitive and sub-
Ject to damage, even in a mild fire.

Flooding

Stream floods occur with some regularity
wlthin 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 te inundation for prolonged
periods.

Flash flooding 1s 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 1ittle damage to property.

Floods along the Barwon River valley
cause 1inconvenilence at times to individ-
ual landholders.

Lakes

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

Prior to the 1950s flocod period, the
last serious lake floodings were report-



ed in the 1870s. However, many thous-
ands of hectares of public and private
land were inundated between 1952 and
1960 around the margins of Lakes Corang-
amite, Gnarpurt, Murdeduke, and Colac,
and Lough Calvert. Artificlal drainage
works have now substantlally removed the
likelihood of similar floods occecurring
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 haE
a total area of approx}mately 3,289 km“,
of which some 2,331 km™ is within the
study area. It contalns a number of
well-defined sub-catchments. The Woady
Yaloak Rlver is the most impogtant, 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, normally
oceupying an area of around 23,000 ha.
Between about 1890 and 1950, the surface
area 1s belleved 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, 1s separ-
ated from it by a narrow strip of land.
It has a "normal" area of about 2,347
hectares, but under drought conditions
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The ereeping lakes problem: Lake
Corangamite, August 1953.

this 1s much reduced. In very wet years
such as 1952, 1956, and 1960, Lake Gnar-
purt overflows Into Lake Corangamite.

Prior to 1952, a number of small lakes
and swamps lay immediately north-east

of Lake Corangamite. These comprised
Lake Martin, which lay to the north of
the Woady Yaloak River, and a number of
other salt lakes to the south. The com-
bined areas of these lakes and swamps
under more or less "normal" conditilons
is belleved to have been about 1,740
hectares.

From 1951 to 1956 the level of Lake Cor-
angamlte rose 4.4 metres, resulting in
the amalgamation of Lakes Corangamite,
Gnarpurt, and Martin Into one body, thus
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Valuable grazing land lost through wave

eroaion: Lake Corangamite, 1958,

flooding many thousands of hectares of
privately owned land. Several roads
were cut and homes flooded or isoclated.
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 Rlvers and Water

Supply Commlission constructed a major
diversion channel from the Woady Yaloak
River to the Warambine Creek, whilch
flows 1nto the Barwon River.

In order to maintain a constant flow in
the diversion channel and to prevent
flood flows enterlng Lake Corangamlte, a
regulating storage with a capacity of
87,000 M1 was completed in the Cundare
Pool in 1959. A 1,200-mm-diameter pipe
also connected Lakes Gnarpurt and Coran-
gamite through the narrow strip of land
gseparating them to permit control of the
level of Lake Gnarpurt. Despite several
wet seasons slnce thelr 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 280 ft. (Imperial units
are used for reduced levels because a
new datum 1s 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 Mila, Barunah, and Mount
Hesse Creeks. The lake rose quickly in
1952, when 1t recelived 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 1875.

By 1956, Lake Murdeduke had risen to
R.L. 289 ft (6 m deep), the surface area



then being about 1,860 hectares. Avail-
able informatlion lndlcates that some 5§75
hectares of private land was submerged,
practically all in two large propertiles.
In 1958-59 overflow from Lough Calvert
was controlled and the natural flow of
the upper reaches of Mount Hesse Creek
was diverted inte the Woady Yaloak chan-

nel.

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

Prevention of flooding: The Woady
Yaloak diversion channel outfall.
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1960 and 1974 the lake rose to about
R.L. 283 ft, but the danger of serilous
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 drailnage baslin of approximately
23,000 hectares, the maln contributor
being the Barongarook Creek, which en-
ters the lake at the southern end. The
natural overflow from Lake Colac 1s at
the north-eastern end, where a depress-
ion runs some 7 km to Lough Calvert.

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

Followlng very high rainfall in 1951 and
1952, Lake Colac fllled and overflowed
intoc 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 explalned
previously.

The Lough Calvert Dralnage Trust was
constituted in 1953 to construct and
manage drainage works to remove surplus
water. A low-=level cutfall channel was
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nstructed from the Lough to the Salt
alke depression, which connects to the
irregurra Creek near Warncoort and

rer east of Birr-

Barwon Riv
subsequently

outfall was

the
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mproved and extended through the Lough

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

The Lough Calvert Drainage
responsible
from Lake

Trust is also
for the repulation of water
Colac when the level exceeds

Flat areas are subject to waterlogging.



R.L. 385.50 ft. Releases are approved
by the State Rivers and Water Supply
Commisslon and are carried out between
May and September, whlch 1s off-
irrigation season on the Barwon River.
This 1s 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 Rlver below the Jjunctlon of the
Birregurra Creek is monitored when
diversions are takilng place, and the
releases regulated to avold exceeding
1,000 mg per 1.

Resumption of freehold land

In 1966, the Lake Corangamite Aet 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. 380 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-
Jolned these lands and that had been
erocded 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 subjeect to flooding. The minimum
compensation payable was $50 per acre.
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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 3tate
Rivers and Water Supply Commission to
acquire all alienated lands in that area
below the full supply level of R.L. 391
ft, together with a floocd easement on
the marginal lands below R.L. 392.5 ft.

The area invelved totalled 2,230 hec-
tares, of which 150 hectares had already
been acquired by the Commlssion and
about 200 hectares would be fleood ease-
ment .

All resumptions have now been flnalized
and the bulk of the land 1s leased for
grazing under licence, in many cases to
the original owners.

Fungl
Cinnamon fungus

The soll-lnhabiting cinnamon fungus
(Phytophthora einnamomi) attacks the
small feeder roots of a wlde variety of
native trees and shrubs, making it 4diff-
icult for them to absorb water and nut-
rients from the soll. There 1s evidence
that this pathogen was introduced into
the study area relatlively recently.

The symptoms of damage appear in the
foliage of trees and shrubs and strongly
resemble those produced by drought and
nutriticnal disorders. The fungus 1is
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spread by the transfer of infected soll
and by running water. It attacks plants
most vigorously 1n warm molst solls.

Once the s0il has been 1Infected, the
fungus cannot be elimlinated without in-
curring great expense and jeopardlizing
the survival of the exlsting flora. To
date the only successes have been re-
corded 1n nurseries, where small amounts

Cinnamon fungue, recently introduced
into the area, has the potential to kill
significant areag of eucalypt forest.

of soll can be treated with soll fumig-
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 fungil

The needle-cast fungus Selerophoma pito-
phylla does affect radlata pine within
the study area, but 1s not a serious
problem.

Fest FPlants

Many factors govern the growth and den-
sity of infestation of noxlous weeds,
bEut rainfall, soill type, and land util-
lzatlon have the greatest influence.

There are 93 weeds proclaimed as noxious
under the Vermin and Noxious Weeds Aet
for the State of Victorila and legal pro-
visions require control measures to be
carrlied out. A survey conducted in 1970
revealed that 60 of these are growlng in
the study area. Appendix 5 indicates
the weed species and the number of par-
ishes in each block of the study area
where they are found.

Most specles of noxlous weeds only in-
fest areas that have suffered some soill
disturbance. Weed speciles have thus be-
come plentiful along roads, in grazed
areas, or at sites of old sawmills,
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Table 9

HABITATS OF THE MAIN NOXIOQUS WEEDS IN THE CORANGAMITE AREA

Black

Habitat berry

seed

Bone-

Spear, shore, &
variegated
Thistles

Box

Ragwort Ehen

Undisturbed native L
vegetation

Disturbed native vege-~ ¥ ¥
tation (by logging,

grazing, and recrea-

tional usage)

Native vegetation #*
cleared for timber,
minling, or agriculture

Roadside easements ¥ ¥
River frontages ¥
Coastal foreshores *

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

The principal weeds in this area are the
perennlals, 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
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well established.
habitats.

Table 9 shows their

Ragwort (Senecio jacobaea L.)

This pasture weed 1s poisonous to stock,
but sheep are less affected than other
animals and can be grazed lightly on 1t.

It 1s a prolific seed-producer and 1s
spread by wind, water, and grazing
stock. Root pleces can be spread by 1in-
adequate cultivation. When new areas of
bushland are cleared for sowing pasture,
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the seed germlinates and, 1f the plant 1s
allowed to become established, eradicat-
ion and control 1s costly.

Blackberry (Rubus fruticosue L. agg.)

Blackberry is widespread throughout the
study area, but i1s more prolific in the
Otway Ranges. It grows along waterways
and roadsldes, and on neglected farms,
and is persistent.

It 1s difficult to eradicate, especially
where access 1s difficult. Its persist-
ence 1s due to 1ts efficient reproduct-
ion and to the prickly growth that dis-
courages stock from eating or trampling
the plant.

Boneseed (Chrysanthemoides monilifera

L)

This weed poses more an environmental
problem than an agricultural one, as it
has the abllity to compete wlth and
eventually kill cut native shrubs and
flora. In agrlicultural situations the
plant rarely survives, as stock will
graze and trample 1t and cultivation
will kill young plants. However, it
presents a critlical ecologlical problem.
It is becoming established on public
land along the coast and in the east of
the study area.

Boxthorn (Lyeium feroeissimum Miers)

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

as Tences, The seed 1s spread by birds,
which eat the fruit. It grows 1in agric-
ultural situations and, 1f left unatten-
ded, will cover large areas of ground
and provide excellent shelter for
rabblits. Boxthorn 1s chlefly found on
fencelines, badly managed farms, and
publiec lands throughout the study area.

Other weeds of agricultural importance
throughout the study area 1nclude
variegated thistle, shore thistle, Pat-
erson's curse, horehound, spear thistle,
ox-eye dalsy, Cape tulip, and soursob.

Vermin

Animals declared vermin under the Vermin
and Noxious Weeds Aet 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-
festation, type of damage, and methods
of control for each of these animals
vary for different environments.

Rabbits

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

On farmlands the rabblit, if control

measures are not maintained, competes
with stock for food and taints pasture to
the stage where stock will not eat it.
Publliec lands such as coastal foreshore
reserves and other areas set aside for



public use can be denuded of all native
growth and suffer serlous soll erosion.

The coastal marglins, consisting of sand
dunes and c¢liffs, and the stony rises
are two areas where methods of control
such as bait poisoning with 1080 and
fumligation must be conslstently and vig-
ilantly carrilied out to malntaln control
of the rabblit population.

The flat undulatling volcanic and coastal
plains support heavy infestations. How-
ever, control 1s much easier here as all
recognized methods of destructlon can be
used. The myxoma virus continues to
asslist 1in reduclng the rabblt population
throughout the study area.

Foxes

The fox 1s common in the region and
lives in all types of habitat. It is
not as serious a predator of lambs in
fat-lamb-raising 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
avallable. Some landholders carry out
contrel work by poisoning, but the pop-
ulation is reduced malnly by shooters
and by secondary polsoning when rabbit
polsoning 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
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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 1n
this study area the hare population has
not reached the number where crop and
young tree damage has been prevalent,
Control 1s chilefly carried out by shoot-
ing.

Feral dogs

The feral dog 1s uncommon in the study
area and stock losses caused by thils
animal are very low. Its main food com-
prises large native animals such as the
wallaby.

The hydatid tapeworm 1s a common parasite
in these dogs but their significance as

sources of infestation for humans and
domestlcated livestoeck 1s unknown.

Feral cats

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

Insects

Sirex

Sirex noetillio, a European wood wasp
that attacks conlfercus trees, was first
detected on private property in the
study area 1in 1967. Outbreaks have con-
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tinued and currently present a threat to
the softwood plantations near Beech For-
est and Bambra.

Control by destruction of infected trees
has had limlited success because usually
the insect has completed 1ts life cycle
before external signs on the trees re-
veal 1ts presence. By that time the
insects have emerged and laid eggs in
other trees. However, an extensive cam-
palgn to breed and release insects para-
sitie on Sirex has been under way for a
number of years, and their successful
establishment has been effected iIn most
areas of known Sirex iInfestation on pri-
vate property within the study area.

Phasmatids

A plague of the phasmatid insect
Didymuria violescens has built up in the
mountaln ash forests east of Melbourne
since 1961. In some areas 1t has
threatened destructicon of that species.
However, no serious phasmatid infestat-
lons have occurred in the mountain ash
forests in the Otways.

Other lnsects

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 belng the wise
or balanced use of resources to provide
for his physical and splritual 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 activitles also
depend upon native specles,.

Ecology

Irrespective of their particular inter-
est, all conservationists are baslically
concerned with environments and thelr
use, The environment has both spiritual
attributes, such as inspiring landscapes
and remoteness, and physlcal attributes
such as topography, timber, and min-
erals.

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
understandling of these and of theilr
interactions are essential for conserva-
tion.

Ecologists have developed terms and con-
cepts that, although only convenlent
working abstractions, clarify our
thinking and enable us to descrlbe and
discuss the otherwlse 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 soll beneath the floor of the
forest. Each ecosystem contalns four
interacting parts: the inorganlec mater-
ials, producers (green plants), consum-
ers (chiefly animals), and decomposers
(chiefly bacteria and fungl).

Biological communities

Biological community 1s the term glven
to any naturally occurring group of
different organisms whose members:

( 1) 4inhabit a common environment
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( 11) interact either directly or in-
directly with each other (espec-
ially through food chains)

(111) are relatively independent of

other groups

Some communitles form more readlly re-
cognizable entities than others - for
example the flora and fauna of a pond -
but in faet no community 1s ever a

A pond could be studied as one ecosyetem,
but its boundaries are arbitrary. It is
not biologiecally itsolated from surround-
ing ecosystems.

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 wlthin 1ts
particular environment, and so together
the specles form a dynamic but fairly
stable system. Undisturbed, the commun-
ity represents the best combinatlon and
relative abundance of the avallable
plant and animal species that ecan con-
tinue to llive and compete wilth each
other in the prevalling soil, topograph-
ie, hydrological, and climatiec con-
ditions.

Different systems have varying degrees
of stability. The more stable often
tend to be those containing the greater
varlety. In some of the most wulnerable,
stabllity depends on some particular set
of gcircumstances such as speclalized
vegetation; others may have inherent
topographie, soil, or hydrological weak-
nesses.

The influence of Man

Man 1s an important part of most world
ecosystems. He 1s only one of many
specles, 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

- elther directly or indirectly - all
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parts of thils study area. Pressure of
grazing by rabbits and domestlc stock
and the invaslon by exotle weeds have
changed the original pastures. Timber

Wet elosed forest of myrtle beech, one
of the most complex and stable communi-

tieg in the study area.

harvesting has changed much of the vir-
gin forest, while the filre regime has
been drastically altered. The network
of access tracks 1s such that few, 1f
any, parts of the area are further than
E km from the nearest vehicle track.

Despite these pervading effects, it 1s
convenlent and generally accepted to
distinpguish between artificial systems
{such as urban areas and farms) in which
Man's influence 1s obvious, and "nat~
ural" ones (such as eucalpyt forests)
which 1t 1s not so cbvious.

Man must provide himself with adequate
supplies of food and fibre, many of
which he can best obtain from artificial
systems such as wheat flelds and pine
plantations. He must manage such sys-
tems in a way that permits the combina-
tion of 1introduced plants and animal
species to maintain general stability
within the soll, topographic, hydrolog-
ical, and climatic systems, Just as the
original natural comblnation did.

Certain other of Man's needs can best be
provided by natural systems. Awareness
of thls 1s causing a rapidly growing
demand, here as elsewhere, for land to
be set aslde and managed specifically to
preserve the natural or native fauna,
flora, and landscapes.

Conservatlion Needs

Some of the types of land required to
satisfy the needs of nature conservation



are discussed below. Each has wvalue for
our edification, inspiration, and rec-
reation. Each requires different levels
of management and manipulation. Theilr
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 aslide as reference areas
to which those concerned with changing
and managing land for elther productive
or aesthetiec uses can refer when trying
to solve the resultant problems.

As with references and standards used 1in
other filelds, 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-
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ledge of the ecological laws and pro-
cesses on which Man's survival may ultil-
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 specles.

Although all land types need to be rep-
resented in reference areas, the need 1s
most urgent in those that have been ex-
tensively developed for uses such as
agriculture or scoftwocd timber.

Few, 1f any, areas suitable for refer-
erice remain in some land types, such as
those of the volcanic plains. Consclous
effort must be made to retaln reference
areas of other land types currently
being developed, for example some of the
open forest types belng converted to
softwood plantations or to agricultural
uses.

Park areas

Other examples of each of the major land
types and their bilological communitiles
are also required for less restrictive
inspirational, educational, cultural,
and recreational purposes.

Several categories of park are needed.
Large parks contalning ocutstanding nat-
ural features and diverse land types are
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of nation-wide significance. These have
visitor density restricted toc a gener-
ally low level in order to impalr thelr
naturalness as little as possible (al-
though limited areas such as Information
centres may be intensively used). They
may contaln areas of wllderness sultable
for solitude, insplration, and primitlive
unconfined forms of recreation.

On the other hand, smaller parks are of
particular importance to reglional popu-
lations. Higher densities of wvisltors
are permitted and so the naturalness
correspondingly declines. However,
these parks still provlde opportunitiles
for contact between Man and nature, and
serve the important funectlon of reduclng
the pressure of wvisltors on more rest-
ricted parks.

Educatlion areas

Education in the components and func-
tloning of ecosystems 1s 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 1s indispensably
linked with fileld 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 thelr natural state.
However, nature 1s to be observed, felt,
heard, smelled, and collected, and 1n
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 wlll need to be set
aslde especially for educatlon.

Endemic and endangered specles

Every living thing 1s a unlque assort-
ment of blological characteristics,
evolved over millions of years. Each
offers a potential enrichment of human
knowledge limited only by our capaclty
to appreciate and understand. The loss
of any specles therefore ercdes the
quality of the human environment. Many
people feel that Man also has a moral
responsibillity to avold endangering
species.

It may be posslble to ensure the contin-
ued survival of all specles 1in zoolog-
ical and botanical gardens, but only
protection in theilr natural environment
will permit a full understanding of the
speclies and thelr interaction wilth the
physical and biological factors that
surround them.

Specles endemic 1n the study area and
endangered speciles must receive hilgh
priority for preservation.



Special values

Particular areas of land are often
needed to preserve distinectilive natural
values.

The occcurrence of a specles near the
limits of 1ts distribution 1is of unusual
scientifle interest. A number of both
plant and animal specles mentioned in
Chapters 10 and 11 reach these limits
within the study area.

Some animal specles, for instance the
colony of Australian fur seal on Lady
Julia Percy Island, favour certaln 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
bloeck descriptlons.

Some areas provide particularly good
examples of a geologlcal feature or pro-
cess, for instance the Mesozoic fossils
that are exposed on cliffs at the Devils
Kitchen near Princetown.

In sclentiflic 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 1s basic to correct ident-
ification. The locality at which the
type specimen was collected is therefore
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of considerable importance, and protec-
tion from destruction or degradation
should be approved for such areas.

In other natural sciences, type sectlons
or materials are used to define, for
example, solls or stratigraphic 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 purpocses
such as gravel, water, cemetery, and
camplng reserves.

Since these small areas of publie 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 contalning a
valuable reliec of natural vegetatlon 1is
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 despollation as they cught
to have been. Further, thelr recreation
potential has not been fully reallzed -
access 1s often difficult and they have
not been well known to the publiec.
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Appropriate management and rights of
access to them are essential.

Frocductive areas

Some natlve species are valued for
direct use. Game-shooting, a popular
form of recreation, depends on the rel-
iable supply of natlve ducks and quail.
Much of the natlve flora provldes honey,
and wood 1s cobtalned from many specles,
mainly eucalypts.

Viabillity of Areas

The viability and effectiveness of
nature conservation areas depend on a
number of factors, 1lncluding the size of
the area, the type of community or eco-
system we wish to conserve, and the
degree to whilch we can manage the area
and control influences that tend to up-
set the natural balance.

Large consolidated reserves have less
perimeter relative to their area than
small or irregular ones and so tend to
be better-buffered against the effect of
Intrusive factors. Generally the con-
servation of blrds and mammals will
require larger areas than those required
for the malntenance of plants, 1lnsects,
or amphiblians., Communities that exist
in more variable climatic zones - prone
to drought, floods, or fire - usually
require larger areas (or more examples)
set aslde to ensure survival.

Careful management may enable small

areas to remain viable. Management may
take the form of controlling fire,
culling animal populatlons, practlsing
silviculture, strictly controlling the
number of visitors, fencing to exclude
introduced animals, or eradicating
introduced specles,

Choosing areas

In addition to conslderation of wviabil-
ity, many other factors Influence the
selection of areas for nature conserva-
tion.

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 productlon, and they may even
be used for a number of other purposes
such as hardwood production.

In many cases few alternatives are
avallable, 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 easler to manage and main-
tain.
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Retention of vegetation along streame retains some nature conservation values when
native foreat is cleared for agriculture or softwood production. The retained
stripe must, however, be sufficiently wide to remain viable in the long term.
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It 1s likely that, in practice, a
balanced system of nature conservation
will include a few falrly 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

The term recreation as used here refers
to the enjoyable activitles that people
undertake when they are not at work.

It takes a multitude of forms, depending
on individual preferences, but currently
interest in activities orlentated to-
wards the enjoyment of outdoor surround-
ings 1s 1increasing. These actlvitles
involve various degrees of exertion and
challenge, both physical and mental,.

The many outstanding natural features of
the study area - in particular the
¢liffs, rock platforms, and surf beaches
on the coast, the Otway Range wlth 1its
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 1ts
location on the interstate coastal route
linking Adelaide and Melbourne.

Outdoor recreation in the study area
tends to be concentrated on public land,
as 1t provides a varlety of natural and
gemi-natural environments well sulted to
cater for a wide range of activities,
and access 1s 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 recreatlon
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 1s expected to
increase from 2.5 to over 4 million by
the year 2000. Geelong 1s considered a
major growth centre in Viectoria, and 1ts
population i1s expected to exceed 200,000
by the year 2000. These factors will
vastly lncrease recreatlon pressures on
public land, particularly in the eastern
section of the study area, which 1s al-
ready attracting many visitors from Mel-
bourne and Geelong.

Disposable income

Most forms of recreatlon require financ-
ial outlays for speclalized equipment,
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travel, and accommodation. It has be-
come evident from a number of overseas
studles that people tend to spend an in-
creasing proportion of disposable income
on recreation as thelr real and dispos-
able 1ncomes rise,.

There 1s also a trend of increasing aff-
luence in the community, and a greater
particlpation in outdoor recreation can
be expected to accompany this increased
affluence.

Mobllity

The ability of people to reach many rec-
reatlonal sites in the study area
depends on the motor car for transport,
since access by public transport 1is
extremely limited. As car ownership in
the community increases, the frequency
of recreation trilps also increases. The
amount of future recreation traffic
wlthin the study area can therefore be
expected to expand consliderably over
present levels.

Accessibility

Parts of the coast in the study area re-
celve very heavy recreational usage and
this 1s 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 heavlly than those
without. As access 1s improved, partic-
ularly in the Otway Ranges, recreational
pressures on an increasing number of
areas wlll grow.

Leisure tlme

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 1is
likely that the time avallable for rec-
reation will inerease also,

Due to the uniform pattern of the work
schedule, recreation pressures on public
land coinclde with weekends, public hol-
idays, and annual holidays. Recent
trends towards flexible worklng hours -
such as three-day weekends - may lead to
more long-dlstance recreation trips ex-
tending further into the study area from
the cltles.

Education

Studles have shown a relation between
the level of education and participation
in outdoor recreation. Education
curricula now incorporate a wlder range
of environmental studies that enhance
environmental awareness and require acc-
ess to tracts of natural bushland and
geological or botanleal sites close to
gchools.

Recreational Actlivities

There 1s 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 compatilble
with other land uses, while in other
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Table 10

INCREASE IN CAMPING AND CARAVANNING

Location Total number of people using park Increase per
year %
Summer Autumn Winter Spring Total
Lorne 1963 6,000 1,000 200 800 8,000
(5 parks) 1973 14,000 3,000 700 2,300 20,000 10
Warrnambool 1963 600 350 5 20 975
(1 park only) 1973 1,800 700 15 60 2,515 11
Killarney 1963 120 4o - 160
1973 160 4o - 200 2
cases strong conflicts occur. Some ac- using coastal camping parks (see Table

tivitlies have requirements that confine
them to limited parts of the study area.

Individuals seldom confine themselves to
one form of recreation. They usually
partieipate in a number of activities
during the course of a year and often
combine several activities during the
one outing. Public land in the study
area provides a wide range of recreation
opportunities and therefore appeals to a
large proportion of the community.

Few quantitive data relating to rec-
reational use of the study area are
available, However, the increasing pop-
ularity of the coastal holiday resorts
1s 1ndicated by estimates of the numbers

384/76-10

10). The population of Lorne probably
inereases from the normal 1,000 to
22--25,000 in the January school holil-
days. The City of Warrnambool, with
1,105 camping sites, elght motels, and
numerous flats and hollday homes, may
double its population - from 20,000 to
40,000 - during the summer hollday sea-
Son -

The influx of holiday-makers to the sea-
slde in the summer months 1s accompanied
by increased usage of publle land in the
hinterland of the study area.

The National Parks Service believes that
40,000 people currently vislt the Port
Campbell National Park each year, com-
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pared with the estimated number of vis-
itors 1in 1972 to parks outside the study
area and closer to Melbourne:

Kinglake National Park 98,000
Ferntree Gully Natlonal 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 thelr
popularity are outlined below.

Fleasure driving

As car ownership 1In the community rises,

and tourist roads and facilities 1in 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 historlc interest,
and thelr excursions often lnclude plec-
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

There 18 scope for moast forme of ree-
reation within the study area.

Maits Rest, Great Ccean Road, provides
a suitable resting place for motorists.



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 Commlsslon during
January 1973 showed that Erskine Falls
were visited by an average of 69 cars
per day, the hilghest daily record belng
129 on the Australia Day hollday 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 1s given by surveys by the
fustralian Road Resgearch Board on 1sol-
ated Sundays in January 1970:

Sherbrooke Forest 202 cars
Kinglake National Park 413 cars
Lerderderg Gorge 167 cars
You Yangs 320 cars

It 1s d4ifficult to know how representat-
ive of the "typical" situation such fig-
ures are, since weather, and events

such as car rallies and c¢lub pienies,
cause large varlations.

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 facilitles are provided through-

out the study area, particularly in
parts of the Otway Ranges and along the
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coast. The location of these 13 shown
on the recreation map. Pilcnicking often
occurs in conjunction with pleasure
driving and may in fact be the maln ob-
ject of the trip. Picnie sites usually
colnclide with areas of recreational in-
terest such as the Erskine Falls and
Malts Rest reserve.

Car rallies

Forest roads in the study area are often
used for competitive car rallies. These
cater for a speclalized sectlion of the
community. They are normally held over-
night, are striectly supervised by a co-
ordinating body, and present little dan-
ger to the public as they avold roads
with regular traffic use. Social club
car rallies occur on weekends throughout
the study area and often terminate at
plenic sites.

All-terrain vehlcles

These vehicles, which are capable of
off-road movement, lnclude trall bikes,
dune buggles, and four-wheel-drive veh-
icles, and drivers seem to seek the
challenge to thelr driving skill posed
by remoteness and ruggedness.

This form of recreation is coming into
growing confllict 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 seeklng recreat-
ion may be reduced by noise pollution.
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ITsolated coastlines provide opportunity
for solitude,

The use of vehlcles reglstered under the
Motor Car Aet 1958 on publie land is
permltted only on roads formed for the
passage of wvehlecles having four or more
wheels. However, the Land Conservation
(Vehiecles Control) Aet provides for the
declaration of 'free-access areas' where
the use of properly reglstered vehicles
(under the Motor Car Aet 1958 or the
Reereation Vehieles Aet 1973) off roads
is not an offence. The need for provis-
lon of land for motorized recreation is
becomling greater.

Bushwalking

The Otway Range and adjacent coastline
provide the main attractlions for bush-
walking in the study area. Bushwalking
1z often combined wilth other activities
such as climbing, cancelng, surfing, and
various aspects of nature study. Two
broad categories with differling require-
ments can be identified: short walks
for pleasure or interest along walking
tracks, and longer walks invelving 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 1s also lnterest 1n walks around
extinet wvolecanic cones such as Tower
Hill and Mount Elephant.

Longer walks involving overnight camping
require larger areas of bushland and
often include agricultural land. Over-
night bushwalking 1s 1lncreasing in popu-
larity, particularly in the Cape Otway--
Aire River area and along the Cumberland
River. Walking clubs have estimated
that 2,500 walkers visited the study
area during 1975,

Orienteering

This sport 1s increasing rapidly in pop-
ularity. However, at thils stage it 1is
not practised to any great extent in the
study area. The most sultable land
types for orienteering are flat to



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 facilitles should
be ensured at the assemvly polnt for
competlitors and their families.

Campling and caravanning

The study area contains a number of
developed camplng and caravan parks
throughout, mainly in coastal areas and
adjacent to 1nland lakes. Use of these
parks 1is confined mainly to the summer,
Table 10 gives estimates of numbers of
people using a sample of munielpal camp-
ing parks in each of the four seasons
for 1963 and 1973. Coastal resorts such
as Lorne have been experienclng annual
Inereases of 10-~12% in the number of
campers and caravanners, and this rate
must be expected to continue. These 1in-
creases 1in holiday campers will signif-
leantly affeect the usage of publie land
in the areas close to holiday resorts.

Hunting and fishing

The maJor form of hunting in the study
area 1s duck-shooting. Popular locallt-
les for this sport are shown on the rec-
reatlion 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,
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Curdies, Hopkins, and Merri Rivers as
well as Mount Emu Creek. Popular lakes
for fishing include Lakes Bullenmerri,
Purrumbete, and Colac and the Hamilton
and Allen Reservolrs. The most sought-
after fish include the fresh-water perch
and eels.

Water-based activitiles

Swimming, surfing, salling, and power-
boating are popular at many coastal
localities 1n the study area. Canoeing
18 increasing in popularity in the lower
rocky sections of rivers on the ccastal

Disused vehicular tracks provide easy
strolls.
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fall of the Dtway Range. A number of
the inland lakes have high potential for
water-based recreation, and use of them
is gprowing. Lake Colac has five clubs
assoclated with 1t - yachtling, rowing,
sea-scouts, angling, and power-boating.
Colac City Counecll is providlng a new
camping park by the lake to cater for an
increasing demand.

Golfing, tennls, horse-racing, ete.

These activities form an important part
of the recreation requirements of the
loecal population, and the provision of
facllities may require substantial site
alteration. They usually lie close to
population centres, and those on areas
of public land are usually admlinistered
by local government or committees of
management.

Recreational Resources on Publliec Land

Only a small proportion of publie land
in the study area has been specifically
reserved for recreation. In the orliglin-
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 speclal reserves around
sltes of natural beauty, such as some of
the waterfalls in the Otway Range. How-
ever, there i1s a lack of such reserves
on the fertile volcanice plains. Only
about 400 ha of public land outside
townships has been set aside for recrea-
tlion in this agricultural zone. Small

regserves exlist on some areas of interest
such as Mount HRouse or Red Rock.

In the last two decades, a number of
reserves with high nature conserwvation
and recreation value have been created
on public land. These include the Port
Campbell National Park (708 ha) and
Forests Commission scenlc reserves at
Maits Rest (74 ha), Calder River (38

Hopking falls, near Warrnambool, i8 one
of the many falle that attraet tourists.



ha), Grey River (49 ha), and Kalimna
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 specifilc-
ally set aslde for that purpcse. Oppor-
tunities for recreation are avallable to
varying degrees on the remaining publiec
land, often supplemented by private land
as well.

In order to understand the recreational
potentlal and type of recreatlonal use
of land, 1t 1s convenlent 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 Colaec,
Camperdown, and Mortlake. Within the
urban zone, specific relatively small
areas are provided for formal recreation
actlvities such as tennis, golf, bowls,
football, and general recreation. Fac-
1lities are often provided for campers,
caravanners, and tourists.

Agricultural =zone

About 75% of the study area 1is agricul-
tural land, particularly in the north
and west. It is characterized by exten-
sive clearing or alteration of the nat-
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Stone fences add intereast to the land-
scape in the stony rises.

ural vegetation. It has been classified
into four categoriles, based mainly con
topographlc differences: flat plalns,
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 other parts of
the study area., The rugged terrain - of
uncleared rises interspersed with many
small lakes - provides an Interesting
study to the naturalist. Early settlers
who clared parts of the rilses for graz-
ing used the basalt stones to build dur-
able fences, and thelr intrlicate work-
manship adds attraction to an otherwise
open agricultural landscape.

Undulating to hilly agricultural land is
conflned malnly to the Tertiary coastal
plaln and the lower flanks on the north-
ern side of the Otway Range. This land-
scape 1s more aesthetically attractive
than the two previcusly described, pro-
viding good opportunities for pleasure
driving.

Areas of steeply dlssected land have
been cleared for agriculture in the
Otway Range, malnly on the ceoastal side.
The scenic grandeur of this landscape is
one of the distinctive features of the
Otways. The steep cleared hills afford
dlistant views, provliding great attrac-
tion to the hiker, pleasure driver, or
picnicker.

Zones of natural vegetation

These zones are described in detall in
Chapter 10. Most of the public land in
the study area, other than lakes, re-
malns under natural vegetation. Two
zones can be dlstlingulshed by thelr 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, heavlly forested terrailn 1s
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 plecnicking.

The zone of undulating to hilly terrailn
(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, 1t still pro-
ides good opportunities for many rec-
reation activitles. 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, partlcularly in spring.

Coastal zone

About 240 km of coastline forms the
southern boundary of the study area. It
represents the most scenically diverse
section of coastline in Vietorlia. 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 coastline provides many attractions,
ineluding the sites of shipwrecke such
as the "Loeh 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.
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The speed of erosion between Cape Otway
and Warrnambool has left steep cliffs,
tunnels, arches, and rock stacks, which
attract many slightseers. Examples are
the Twelve Apostles, Loch Ard Gorge, and
London Bridege.

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

cccupy public land in the study area,
conflined almest entirely to land near or
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Pine plantations are popular for some
forme of recreation.



136

The aftermath of recreation,

on the Otway Ranpge. Mature plantations
have attractions of their own, and are
becomlng increasingly popular for rec-
reational activitiles such as camping and
plenicking. The Alre Valley plantation
contalns a number of speclies of exotile
conifers and presents a visually diverse
environment popular for pleasure driv-
ing.

Inland waters

Approximately 35,400 ha of public land
in the study area conslsts of water con-

tained in 1nland lakes. The generally
open landscape surrounding most of these
lakes and difficultlies of access across
freehold land to some extent detract
from their potential for water-based
recreation. However, fishing and duck-
shooting are popular I1n some localitiles,
such as Lake Colac, which is also popu-
lar with power-boating and yachting en-
thusiasts. The water supply reservolirs
in the Otway Range are mostly clcosed to
direct recreational use.

Estuaries

Several estuarlies exist at the mouths of
rivers in the study area. These include
the Alre, Hopkins, Curdies, and Shaw
Rivers. Estuaries provide sheltered
water for boating and swimming, and are
good localities for fishing.

Land Use Compatability

In some cases competitlon between rec-
reational uses and other land uses does
cceur 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.



often one recreatlonal use of an area
will conflict with another. For example,
the activities of motorized recreation
vehicles are beginning to conflict with
other recreatlonal and non-recreational
uses, particularly on publie land in the
east of the study area. This area is
under lincreasing pressure from the large
urban populations of Melbourne and Geel-
ong.

Pattern of Recreatlon 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
inereased recreational usage of public
land, particularly along the coast and
in the Otway Range. Easler 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 1lncrease. At
the present time visitors come mainly
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from Geelong, Melbourne, or towns within
the study area. However a significant
number of pecple from Socuth Australila
visit the area, particularly the Otways,
during holidays.

Recreational activities in the study
area at present tend to be concentrated
on the coast, but thls pattern 1s likely
to change as these activities diversify
and access lmproves.

References

Clayton, G. The demand for recreation
travel. Proceedings of the 5th Confer-
ence, Australian Road Research Board,
1965 (2), 208-26.

Me¢Michael, D.F. Soclety's demands for
open-air recreation, wilderness and
scientific reference area. Institute of
Foresters of Australia Bth Conference,
Thredbo, May 1371.

Mercer, D. Plannling for coastal recrea-
tion - an overview. (oasatal Resources
Forum, Natural Resources Conservation
League, Melbourne, March 1872.



138

HARDWOOD PRODUCTION

Hardwood forests cover most of the pub-
1le¢ 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 ylelding anywhere near thelr high
potential for timber production.

Re-establishment to achleve the maximum
level of productivity of whiech these

Steep eslopes may render farming unecon-
omie, and the land reverts to serub.

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 belng thrown
open to settlement in the latter part of
the 19th Century (see Chapter 4). This
action was eriticized by a number of
officials, who recognized the value of
these areas for timber production. Thus
in 1887 reports by F. D'A. Vincent
deplored the releasing of the forested
land for settlement, and indicated that:
"there 1s every reason to suppose that
much of the land has been taken up for
the sake of the timber". Vincent's
statement 1s supported by the Forest
Department's annual report of 1912:
"After 30 years of settlement the
freight on the narrow-gauge line is com=-
posed almost wholly of timber".

Desplte strong recommendations in 1897
by the then Surveyor General (S.K.



Vickery) and Inspector of Forests (J.
Blackburne) that "all unalienated lands
in the Otways dilstrlct, 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 i1s the wllderness of
inferior growth and secrub, the result of
partial clearing by fire, which is
taking the place of the great forest of
blue gum and ash which once occupled

it" :

In addition to the depredation of the
forest by land settlement schemes, wild-
fire has had a marked detrimental effect
on the forest. 1In 1919 wildfires fur-
ther decimated the high-quality forest
and caused prcperty 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 sizegs 1in regrowth
and a deterioration in log quality 1n
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the older age groups and regeneratilon
that survived the burning.

Mountain ash stag in the Otway Ranges:
monument to past forests.



Open forest IV of manna gum and mountain
aagh in the Parker River catehment:
highly productive mountain forest.

Forest Types and Products

Three broad hardwood forest types recog-
nized in the study area are the mountaln
forests, the foothill forests, and the
unproductive forest.

Mountain forests

These are defined as 'pure' mountaln ash
forest and adjolning mixed-species
forests where the mature stand height
exceeds 40 m. This stand height bound-
ary coincides closely with the boundary
of the hilph-rainfall understorey speciles
such as musk. It also corresponds
roughly with the 1,600-mm-rainfall iso-
hyet on the northern slopes of the Otway
ridge and the 1,200-mm isohyet on the
southern slopes.

Distribution of the mountalin forests 1s
shown on the vegetation map (open forest
IV). Within the study area they total
approximately 41,280 ha, of whieh 36,830
ha are on reserved forest and 4,450 ha
are on Crown land.

Predominant specles are mountain ash,
messmate stringybark, 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 commerecial
specles iIn Australls.

They provide both sawn timber and pulp
for paper and hardboard. The sawn tim-



Table 11

HARDWOOD TIMBER PRODUCTION

141

and woodland

shining peppermint

duplex solls

*Productigity
Category Structural form | Main timber species | Predominant Soils | (MAI in m~/ha/m)
ﬂHigh Open forest IV Mountain ash, mess- | Friable brownish Probable MAI
mate, manna gum, gradational range is 7--21
blue gum, mountain depending on slte
grey gum index; sultable
for sawlogs and
pulpwood
BModerate Open forest III | Messmate, mountailn Frlable brownish Estimated MAI
grey gum, brown and ye low grada- | about 4; poten-
stringybark, and tional tial MAI about 5;
narrow-leaf pep- sultable for saw-
permint logs and pulp-
wood
I::Lm.q Open forest II Messmate, brown Yellowlish grada- Estimated MAI
stringybark, gums, tional about 1--4; po-
and narrow=leaf tential MAI about
peppermint 3--5; sultable
for sawlogs,
pulpwood, and
minor products
DVery Low | Open forest I Brown stringybark, Leached sands and | MAI very low, un-

sultable for saw-
log/pulpwood pro-
duction

¥Notes on productivity

1. MAI (mean annual inecrement) - Total veolume production to 10-cm
under bark divided by the number of years 1n the rotation.

2. Potential MAI 1s that expected to be achleved from natural forest with Improved
utilization, better stocking, and more intensive management

small-end diameter
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ber 1s used for house-framing and a
wlde range of general construction pur-
poses.

Regeneration of these mountaln forests
requires conditlons of exposed soll or
an ash bed, no overhead shade, and a
supply of seed. Such conditlons occur
naturally following willdfire in mature
stands; they may be artificially created
by clear-felling, controlled burning,
and seedlng.

Foothlill forests

These are defined as all forest below

40 m mature stand helght that 1is capable
of producing an economic yield of saw-
logs. (Present econnm1c3minimum 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 1s
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 specles for timber product-
lon are messmate, mountain grey gum,
southern blue gum, manna gum, and brown
stringybark.

Although the foothlll forests have
slower growth rates than the mountaln
forests, they are stlll important
timber-producing areas (see table 11).

N
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Thie woodland near Woorndoo i8 unpro-
duetive for timber.

The specles 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 producling an economic yield.
Mature stand height is generally below
15 m. Predominant specles are brown
stringybark and shining peppermint.



Distribution of unproductive forest 1is
shown on the vegetation map (open forest
I and woodland. The study area contains
approximately 22,200 ha of 1t, 7,730 ha
on reserved forest and 14,470 ha on
Crown land,

Pregsent Supply Situation
Sawlog supplies

The timber industry direetly 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 1n the 1971 Census
for the Shires of Heytesbury, Otway,
Colac, and Winchelsea, 1.e. those Shires
covering the forested sections of the
study area.

The Forests Commission 1s responsilble
for allocating sawlog and pulpwood sup-
plies. It recognizes the importance of
stable rural industries and the signif-
lcant role played there by the timber
Industry. Accordingly, the Commission
endeavours to make avallable a steady
supply of logs.

For 1975/76 the annual supply of hard-
wood sawlogs allocated from pgblic 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, Apollc Bay, Gellibrand, Barwon

384 /76—11
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Downs, and Birregurra because of a de-
cline in quality of trees avallable for
harvesting.

Pulpwood supplies

Fublle land in the study district can
provide a sustained annual quantity of
60,000 tonnes of hardwood pulpwood. The
paper-making firm of Smorgon Consolldat-
ed Industries Pty. Ltd., 1s currently
authorized to cut this quantity annually
for raw material for its paper-making
plant in Melbourne.

The continued avalilability of this pulp-
wood market wlll 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 forests currently
provide 50,000 cubie metree of sawlogs
annually.



144

Publice land in the study distriet pro-
duces 60,000 tonnes of hardwood pulpwood
annually.

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
yvears into the future.

Such forecasts are extremely difficult
to make with confldence. The supply
rould be agaln affected by events such

as the catastrophic fires of 1939, which
destroyed large areas of productive for-
ests, Supplies for import will depend
orn the international political situation
and on competition between countries for
available resources.

Changes in technology could affect the
demand, as could changes in population
prowth rate.

Despite these uncertainties, forecasts,
and subsequent actlion, based on the best
avallable information, are necessary to
ensure that adequate supplies of wood
are avallable 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 saﬁlogs is currently about
2.4 million m”, of which Victorian hard-
wood and softgomd forests supply about
1.6 million m~.

The balance is obtained by imports of
softwogd from South Australila (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, partilcle

b%ard, and plywood is about 1.75 million
m” (G.R.W.E.), of which about 0.8 mill-



ion m3 1s 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 varlous wood pro-
ducts expressed as the volume of round
wood required to produce them.)

Future demand 1is 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 1s now expected
to be between U4.05 and 4.78 million.

Consumption per cap1§a 1s expected to
increase from 13ﬂ6 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 t?us expected to be getween
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
Vietorian Forests.

Supply

The existing hardwood and softwood for-
ests in Victorla do not meet all of our
requirements, the current shortfall
being met by imports.
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The current softwood extenslon programme
is intended to supplement the supply in
future. It 1s estimated that the maxi-
mum annual supply obtalnable from Vic-
torlan forests in 2000 without detriment
to future3productivity will be about 6.0
million m-.

This estimate is made on the assumptions
that the current softwood plantation
programme 1s maintained on both public
and private land (see Chapter 16) and
that the area of native forest avallable

This messmate plantation, on purchased
farmland, is part of the dietrict's
future wood supply.
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Sqwlogs, harvested during dry weather,
are stored for later processing.

for timber production 1s not reduced.
If maximum practicable utilization can
be made of both sawlog reslidue and re-
cycled paper, then the effective supply
could well be increased.

The supply and demand position 1n Vie-
toria is complicated by the fact that
several major wood-using industries
dependent on Vietorian forest supply
interstate markets.

The major part of the Australian market
for packaglng and industrial paper is
produced 1In Vlictoria by Australian Paper

Manufacturers Ltd. and Smorgon Consoli-
dated Industries Pty. Ltd. About half

of their combined input is round wood,

and the balance 1s sawmill reslidue and

recycled paper.

Other products such as hardbeoard, pine
particle board, tissues, and light wrap-
ping paper are alsco produced in Vietorila
and marketed interstate.

Furthermore, South Australia is expected
to become a nett importer of sawlogs
during the latter part of this century,
and Vietoria will probably then supply a
slgnificant part of the South Australian
demand.

The 1deal of State or even national
self-sufficiency may, of course, be
guestioned, although inc¢reasing diffi-
culty 1s expected iIn 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 16.

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. 1In
the future, sawlog and pulpwood procure-
ment operations will both be of major
importance, wlth the pulpwood-harvesting
operations playing a large part in the



rehabllitation of heavily cut-over
ared.

The Otway hardwood forests willl 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-
aclty for outdoor recreation, because
they offer a forest environment c¢lose to
the seaslde resorts of Lorne, Angleses,
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and Apollo Bay. The current usage of
the forests for recreation is described
in Chapter 14.
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SOFTWOOD PRODUCTION

Softwood plantations, predominantly of
radiata pine (Pinue radiata), 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 companiles
have planted about 1,400 ha of radiata
pine on freehold land.

Sawlogs from the Alre Valley plantatlion,
the only plantation currently yilelding
sawlog material in the Otways, are supp-
lied to sawmills at Colac. Current out-
put of sgwlogs and plywood logs 1s about
36,000 m” per annum. Pulpwood 1s supp-
lled to chip-board and paper manufactur-
ers at Ballarat and Maryvale. Other
plantations in the area are too young to
yield sawlog material.

Historlecal

Attempts made in the late 19th Century
and early 20th to utilize land 1in 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 1920s, 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 menziesii),
Corsican pilne (Pinus larieio), and sitka
spruce (Picea sitchensies). The Websters
Hill plantation, which started in 1963,
and the more recent projects at Boonah
(1969) and Forrest (1969) are almost
entirely of radiata pine.

The emphasis on planting of radlata pine
follows from 1ts outstanding success on
a number of soll types and through a
range of climates in Viectoria. The
first recorded plantings were those made
by Baron von Mueller in 1859 (in the
Doncaster locality). Further widespread
plantings in the 1860s and 1870s demon-
strated the suitability of this species
for quite a range of climate and soils.

The plantatlon at Aire Valley has con-
firmed the area as suitable for radiata
pine. Plantations at Anglesea and
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Radiata pine planted on former agricul- Part of Websters Hill softwood planta-
tural land. tion.

Waarre have falled, however, underlining ¥ an acid soill of at least moderate
the fallacy of belleving that thils spec- fertility

les will grow practically anywhere,

¥ pood dralnage
Requirements for radlata pine

* an optimum of 0.75 m and a minlimum
Sites for commercial plantations of of 0.5 m topsoll over any root- or
radlata pine require: water-impeding layer

¥ a3 minimum rainfall of 760 mm * freedom from heavy falls of snow
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The Forests Commission have carried out
site appreclation surveys, almed at
determining areas suitable for softwood
plantations, for most of the northern
slopes of the Otway Range. As 1t is now
Forests Commlisslon policy neot to estab-
lish any further softwood plantations in
the coastal fall of the Range, no site
appreciation surveys of the coastal fall
are avallable.

The areas that surveys in the study
region have shown to be sultable for
softwood plantations generally coincide
with blocks of foothill forest where the
slopes are moderate.

Capabllity

Although radiata pine grows qulte 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 1s 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 basls for cal-
culating growth rates and the quantities
of the variocus classes of log materilal
that will become available for industry.

Table 12

SITE QUALITY FOR PINUS RADIATA

Site Index Total yield Average
Site quality (height 1in metres over 30 years angual yleld

at age 20 years) (m3/ha) * (m2/ha) *

I 31 955 32

11 29.5 850 28

ITE 27.5 T45 25

IV 26 645 22

v 24 535 18

VI 21.5 380 13

VII 18.5 235 8

¥ Volumes shown are under bark to a 10 em small-end diameter




Seven qualities have been defined. SQI
to SQV cover healthy stands, SQ@ VI means
marginally healthy, and 5Q VII ranges
from marginal to falled.

Site quallty of a stand can be estimated
from the helght of the trees at the age
of 20, called Site Index. A stand with
a Slte Index of 27 would fall into class
3¢ 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 1t. However, the form and com-
position of native vegetation, soil, and
climatic and topographic factors are
useful indicators of suitability.

Speilal and other effects

Softwood plantations and assoclated 1in-
dustries contribute to the welfare of
the community by providing employment 1in
rural areas and provincial towns. A
plantation resource capable of supplylng
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, harvestling, conversion, and
marketing techniques, with resultant
econocmlic benefits to the consumer. The
high volume of production alsc means
that a significant part of the demand
for timber (that would otherwise have to
be met by imports or from larger areas
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of native forest with lower production)
can be accommodated on relatively small,
highly speclallized 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-
lon of native vegetatlon and gross

Softwood plantations provide employment
in rural areas.



alteration of habitats availlable for
natlve fauna.

Industry requirements

In general, the industry prefers plant-
atlons 1n large compact blocks, close to
centres of population and served by

good transport facilities. Large plan-
tations enable the owner to benefit from
economlies of scale 1n 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 1n the study area
is aimed at supporting a viable local
sawmlilling industry.

Rubber-tyred machinee reduce soil dist-
urbance caused by logging.

:
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Modern softwood sawmill near Colae.

The Demand for Softwoods

It 1s difficult to make even short-term
forecasts of demand for a commodity, and
longer perlods lncrease this difficulty
tremendously. However, the forest
crops' current planting rates must be
based on forecasts of the amount and
nature of consumption in 30--40 years
time. In Australla the current planning
is based on forecasts of demand for the
period 2000 to 2010.

An estimate of the future supply and
demand for wood from Victeorla's forests
appears in Chapter 15. Australian
native softwood resources cover 4.3
million ha, but are restricted to some
rain-forest specles (in the troplcs and
Tasmanla) and the slow-growlng Callitris



SOFTWOOD PRODUCTIVITY

Table 13
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Structural form
and maln species

Predomlnant
soils

Estimated potential for

Dunsuitable

mountaln grey
gum, brown
stringybark

Open forest I

and woodland:
shining pepper-
mint, messmate,
brown stringybark

Leached sands
and duplex
solls

Category of natural P. radiata

vegetation Site Index (m) Produgtivity

(1) (2) MAI m-/ha/yr

Avery high Open forest IV: Friable brown

mountain ash gradational 29.5-=-27.5 28--28

Open forest III Friable brown

messmate, and yellow

mountain grey gum  gradational 29.5--26 25==22
Bhlgh Open forest II: Yellow grad-

messmate, ational & fri-

mountain grey able brown

gum gradational 26-=24 22--18
Gmoderate to low Open forest II: Yellow

messmate, gradational 24--18.5 18--8

Less than 18.5 Less than 8

(1) For full detalls of species refer to Chapter 10, Table 7, vegetation units.

(2) MAI (mean annual increment) =
diameter under bark, divided by the number of years in the rotation.

total volume production to a 10-cm small-end



154

forests of the dry inland. The total
commercial forest covers 42 mlllion ha,
of which 0.42 million ha is planted with

exotie conifers.

Australla's forest products lndustrles
have expanded and becomée more sophlsti-
cated wilth the country's growth in popu-
lation and affluence. Many of these
Industrles prefer softwocd as the raw
material, due to its lightness, lack of
defect, and pulping and chipping charac-
terisiles.

Balance-of-payments difficulties in the
early 1960s caused the Commonwealth
Treasury toc examine the main sources of

Mature radiata pine in the Aire Valley
plantation.

import expendlture. This examlnatlon
revealed that Australla's import bill
for timber and timber products was about
$200 million per annum. Additionally

i1t was estimated that the deficiency in
home-grown softwood suppllies would 1n-
crease in the future. Australia has
large areas of land sultable for growing
softwood timber, which could produce
substitutes for mest of the present im-
ports.

These forecasts caused a complete review
of softwood avallability, 1Including 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 million ha of
coniferous plantations could provide
half thls requirement, while the rest
would be obtained from native forest.
Having regard to these figures, balance-
of-payments difficultlies, and the likely
problems of findlng adequate supplies

of wood on world markets, the government
embarked on a scheme to substantlally
inerease softwoecd plantings, subject to
a review every b years.

Commonwealth Assistance

In 1967 the Australian government passed
the Commonwealth--States Softwoeod Fores-
try Agreements Act to ratify an agree-



ment between the Commeonwealth and
States, meetling as the Australlian Fores-
try Council. The agreement was renewed
in 1972. The Act 1s designed to overcome
the projected shortfall in the supply of
softwood in Australla 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, 1967--71 was

103,900 ha.

Victoria planted 20,200 ha during this
perliod. 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 Commlssion expects
to plant 4,690 ha per annum for the
current 5-year period, which ends in
1976. Private companles willl 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
plantatlons 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-
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ments have been overestimated. They
claim that overseas development 1n
softwood production will ensure adequate
supplies for Australia and that some of
the economlc arguments used to Justify
the scheme are incorrect. The principal
text for this criticism 1s listed in the
references,
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AGRICULTURE

The Corangamite study area 1s character-
ized by 1ts dlversity of agriculture.
Most forms of temperate-zone agriculture
are practised in the area. The varletiy
represented stems from the wide range of
climatie condltions and soll 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, Soll types range from highly
fertile solls developed on voleanie ash

Clearing of the Heytesbury forest for
dairy-farming began in 18958.

to infertile, very strongly acid leached
sands.

About 75% of the study area 1s 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
slze. The trend is towards a smaller
number of commercial farms - except 1n
special areas such as the Heytesbury
Settlement, where blocks are still being
allocated. There 1s an increasing de-
mand for small farms as hobby or part-
time farms in areas within easy reach of
citles.

Pastures

Most of the area carries perennial
grasses, the most common being perennial
ryegrass, cocksfoot, and Phalarie tuber-
gea. In the lower-railnfall districts,
subterranean clover 1is the dominant leg-
ume, while white clover i1s the important
one in the moderate-~ to high-rainfall
districts. Some lucerne is grown 1in the
study area, its location belng confined



to relatively small areas on some farms.
Poor dralnage and very strongly acid
soils restricts its widespread estab-
lishment.

The growlng season for pasture 1s 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 distriects. In
higher-rainfall districts the winter is
generally more severe, due to lower tem-
peratures, and waterlogging of solls 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-

Common paeture graeses are ryegrass,
cocksfoot, and phalaris.
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Dairy~farming is the major primary ind-
ustry in the higher-rainfall areas.

mer has been able to collect and store
adequate water, or pump directly from a
stream or bore.

Fertilizer 1s required regularly on all
but a few hundred hectares of solls de-
veloped on voleanlie 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, solls are
naturally less fertlle 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 soll types in these districts.
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Newly developed dairy farm near Simpson.

Dairying

Around half the farms in the study area
are dalry farms, of which the greater
proportion lle 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 dalry cattle
1s about U404,700.

Most milk is sold as whole milk to dalry
factories on a butterfat basis. Only a
small number of farms have large whole-

milk contracts for city milk supply.
However, many have small mllk contracts
(less than 90 litres per day), which
dictates that they milk at least some
cows throughout the year.

Calving starts in March--Aprill 1n the
northern dairylng districts, in June--
July over the greater part of the south-
ern areas, and in August--September in
localities with the severest winters.
Most calving 1s timed to match animal
requlrements with pasture production.
Supplementary feed generally consists of
hay, silage, and concentrates.

The reliability of the climate would
allow the dairying industry in this
region to be both stable and productive
1f 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 1s 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,



Woolgrowlng is the major industry on the
basalt plain, which is the northern part
of the study area with the lower rain-
fall. The main breeds are Merlno, Pol-
warth, and Corriledale, plus various
crossbreeds. Traditionally, flocks have
lambed in autumn, but in recent years a
marked swing to winter and early spring
lambing has occurred. Stocking rates
are closely tied to annual rainfall and
on the whole, can still be increased on
many properties.

The prime-lamb industry 1s concentrated
in the medium-rainfall belt just south
of the Princes Highway. Prime lambs are
also preduced as a sideline on many
wool=-growing propertlies, although there
has recently been some change from prime
lambs to dalrying or beef in the higher-
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rainfall districts. Lambing takes place
in mid-winter to early spring. The com-
mon breed of ewe, the Border Leicester--
Merilno cross, 1s mated with a variety of
ram breeds, including the Dorset Horn
and Southdown. The Timboon district 1s
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

% o

Sheep, for fat lamb and wool production,
total over 4 million in the study area.

384 76=-12

Woolgrowing ie the major industry on the
bagalt plains.



160

About 70% of farms carry some beef
cattlie.

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-establlshed beef
studs are sltuated around the Mortlake
district.

Most beef production 1s based on herds
of breeding cows producing calves, which
in the higher-rainfall areas (greater
than 760 mm) are sold as vealers and 1n
the lower-rainfall areas are sold as
mature beef at about 1%--2 years of age.
Relatively few beef-producers buy 1n
steers to fatten.

The large majority of beef cattle are
run on sheep propertles, and the enter-
prises are made complementary to a cert-
aln extent 1n order to make the best use
of pastures. Mentlon has already been

made of the dairy--beef enterprises
assoclated with many dairy farms.

Crops

The cereals produced 1n the study area
are oats, barley, and wheat. Cropplng
for grain is confined to the basalt
plains across the northern part.

Cropping areas and ylelds vary conslider-
ably from year to year, dependling on
season and the price of the product.

Oats 1s the most important crop, and
about 15,000 ha 1s generally sown to
this erop for grain. About 5,000 ha 1s
sown to wheat and a similar area to bar-
ley. Most cats 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-pgrade grain, but each year a
proportion fails to reach this standard
and i1s used for stock feed. Wheat 1s
sold to the Australian Wheat Board, and
barley to the Vietorian Barley Board.

Silos for receiving wheat and barley are
located at Berrybank and Skipton 1n the

study area and at Willaura, Tatyoon, and
Westmere in the neighbouring areas.

In recent years the area sown to ollseed
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



linseed. Linseed has been grown 1in the
Winchelsea area for many years, while
rape for ollseed has only become sipgnif-
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 1s
unlikely to expand significantly in the
absence of a price incentilve.

Only certain soils in the cropping belt

can be regularly cropped. In virtually

all cases, cropping 1s done in rotation

with a pasture phase. There 1s no fall-
owing to conserve moisture.

Fodder

As the major agricultural industries are
based on grazlng animals, fodder produc-
tion is an important part of management.

Fodder, mainly pasture hay, i1s requlred
for stock at various times through the
season when pastures lack either quan-
tity or gqualilty.

By far the largest gquantities of fodder
produced for conservation are grass and
clover hay (106,500 ha). Haymaklng in
the spring months 1s common tec all farms
throughout the study area. The area cut
for hay (and the yleld) wvaries 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-
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ern district the quallty of the hay from
the white clover pastures 1s often not
as good, due to late cutting and/or
spollage by rain during harvest. Con-
sequently, in an average season, the
grazlers in the north sell quantitles of
hay to dairy-farmers in the south.

In some years, significant quantitles of
hay are sold outslide the study area to
districts that are experilencing 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 1s fed to stock over
the winter months to supplement the slow
pasture growth. In dry summers fodder
1s also regqulred to malntailn 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 finlsh fattening
stock before slaughter.

The area sown to grain fodder crops in
addition to lucerne 1s small (about
6,000 ha) and is often assoclated with
pasture establlishment or renovation.
Oats 1s 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 milklng cows.
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OCnly small quantlties of silapge are made
In the study area, mostly in the south-
ern areas on dairy-farms.

Vergetables

Several vegetable crops - potatoes,

onilons, and peas - are grown cn a broad-
acre basls. There 1s very little inten-
sive market-gardening 1in the study area.

Potatoes cover approximately 1,400 ha in
three main locallties: Korolit--Warrnam-
bool, Alvie--Cororoocke (just north of
Colac), and in the Otway Ranges. The
area varies from year to year depending
on the price of the produce, Most of
the potatopes are grown under dry condit-
ions, although in recent years there has
been a trend to supplementary irriga-
tion.

Two crops of potatoes grow in the study
area: an early crop is sown 1n late
winter and harvested in late spring, and
a late crop is sown in mlid spring and
harvested in autumn. The Otway area 1is
Important for produclng seed potatoes.
Its isclatlon and climate confer advant-
ages for the production of disease-free
tubers.

Onion-growing 1is a declining industry
because of problems with scil-borne dis-
ease and competition from newer, large-
scale onlon-growers in other areas. The
area in 1971/72 was 460 ha, most of it
in the Alvie--Cororoocke area Just north
of Colac. Onlons require fertile and

well=drained scils and are confilned to
the red and black volcanlic scils.

Peas are mainly produced under contract
to frozen-food companies. For the past
few years some 40.000 ha of peas have
been grown 1in the study area, mostly on
basalt plains soils between Winchelsea
and Darlington. On naturally dralned
solls, the crop 1s sown from July to
September. wilth harvesting starting in
November, Later crops are sown on the
wetter solls from September to January,
depending on season, and sc harvesting
continues in the district up to March.

The deep, well-dralned soils where 1irri-
gation water 1s available have potential

The elimate and isolation of the Otway
Range make it valuable for producing
disease-free seed potatoes.



for intenslve market-gardening. In
recent years, interest has been shown in
some of the rich wvolcanlec scills and
river flats.

Seed production

The production of certified perennial
ryegrass seed 1s an important sideline
around Winchelsea, and has been for

many years. Other pasture seeds are not
produced 1n significant quantities 1in
the study area.

Honey

The potential of much of the land, par-
ticularly publie 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 cholce honey
in good years.

The messmate and brown stringybark
forests on the flanks of the Otway Range
can provide good crops of medlium-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 1in
the Otway Ranges makes the area highly
sultable for the breeding of queen bees.

Honey ie a largely untapped regource in
the study area.

This, and its isolatlon from other
honey-producing areas, results 1n the
Otways belng one of the most suitable
in Viectorila.

Use of Public Land for Agriculture

The Rural Finance and Settlement Commis-
sion started development of the Heytes-
bury Settlement in 1956. The total area
cleared and sown is 42,500 ha and, in
the perilod teo 1975, 351 dalry farms

were established on 28,300 ha. The
Commission plans to establish a further
100 dairy farms, the first five of which
were settled 1in 1975. Currently, the
Commission 1s running a beefl enterprise
on land yet to be settled. Some of this
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land 1s considered unsuitable for dairy-
ing, but 1s sultable for beef productlon
or the production of softwoods.

The Department of Agriculture has 280 ha
of the original Glenormiston Estate Jjust
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
ffarm conducts a variety of enterprises,
ineluding dairying, beef, and sheep.
Some experimental work 1s 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 prilsoners
and conductes a wvarlety of agricultural
pursuits. The alms are to glve prlson-
ers worth-while work, as part of their
training, and to provide food for the
camp, with any excess beilng forwarded to
other departmental institutions In the

prison division. The camp has been
actlve in developing neighbouring public
land for agricultural purposes 1n recent
years. This land has been sold as farm-
land once the pastures have been estab-
lished.

Agricultural capacity of publiec land

Most of the publiec land is 1in and around
the Otway Ranges. Generally, none of it
has prime agricultural value. Most is
steep or heavily forested, or has soils
of low fertility. In some 1nstances
these features are combined, Develop-
ment of thils land for agriculture has
doubtful economic value and, when con-
sidering alternative land uses, 1s un-
likely to be a competitive proposition.

References
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MINERALS

The study area is not rich in mineral
deposlits, although 1t has good potential
for petroleum exploratlion. Road-
construction materials, particularly
scoria and tuff, are extensively worked
for use in the area, A large agricultu-
ral limestone quarry at Curdies supplies
most of Victorlia. 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
bentonite deposits in the Otway Ranges.

Metallic Minerals

No known deposits of metallic minerals
occur in the study area, although deep
leads were worked at Pitfield Just out-
slde 1it.

The lithology of the Otway Group sugg-
ests a possibility of uranium deposits
in the Otway Range but, as no aerial or
Eround radiometric work has been carried
out, this possibility is unproved.

Fuel Minerals
011 and natural gas

The Port Campbell 1--4 wells drilled
around Port Campbell in the period 1958-
-1967 all produced some flows of natural
gas and oll 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
Basln i1s a petroleum province, even
though further wells within the study
area have so far falled to establish the
presence of economic oll 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 Gelllbrand.

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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Wensleybray cocal mine has a reserve of
1 million tomnes of brown ecoal,.

Brown coal has alsoc 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 economlic seams have
been located, although considerable
prospecting and boring have been done.

Non-metallie Minerals
Limestone

The Port Campbell limestone outerops ex-
tensively along the cocast from Prince-

town to Warrnambocl and extends inland
nearly to Cobden., Thils limestone has
been quarrled since 1938 by Victorilan
Agrliecultural Lime Co., Ltd., in a large
operation near Curdles rallway station.
The quarry, which has adequate reserves,
1s on private land conveniently located
on a raillway spur line. Because of the
low raill-transport costs, the gquarry can
supply a large part of the market for
agricultural lime in Victorila.

The limestone at Curdles requires the
addition of shale or marl to achieve the

Limestone quarry on private land at
Curdie.



correct 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 Tertliary limestone
has also been quarried, just north of
Kawarren rallway station,

Other limestone guarries are at Port
Fairy and Warrnambool. The Port Falry
(Moyne) deposilts are in Port Campbell
limestone and are suitable for cement-
making.

The Warrnambool quarry 1s in a Pleisto-
cene dune limestone (Bridgewater Forma-
tion) deposit that was formerly quarried
for use as bullding stone 1in Warrnam-
bocl., It has also been investigated for
cement production, but the silica con-
tent 1s too high.

The calcareous dunes of the Bridgewater
Formation extend discontinuously along
the coast from Buttress FPoint to the
western boundary of the study area. At
Point Ronald and Castle Cove they form
a large potential source of limestone
with 50--90% calcium carbonate.

Bentonite

A bentonite deposit 1s known on Charleys
Creek 1% km south of Gellibrand. The
deposit, which is 7.3 metres thick,
forms a bed within the 0Otway Group. Re-
serves of about 71,000 tonnes have been
Eroved, The bentonite is a non-swelling
calcium type and could be used as an
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absorptive agent in clarifying oils or
water-softening. Probably other depos-
its exlst elsewhere in the Otway Ranges.

Clay

Clay for brick-making at Colac 1s 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 Dilwyn Form-
ation around the Aire River mouth and
around Prlncetown lncludes horlzons with
up to 3% phosphate and possibly higher.

However, drilling in the Princetown area
near the exposures and inland of them
has so far falled to locate any sizeable
deposlt of phosphate rock. No drilling
has yet been carrled out at the mouth of
the Aire River.

Phosphate 1s present 1in l1lsolated horiz-
ong 1n the Gellibrand marl in Birregurra
1l and Xoort 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 finanecial year, 729,936
tonnes of construction materials (sand,
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gravel, crushed rock, and scorla) were
produced within the study area. Of this
production, 27% came from pits or quarr-
ies outside the control of the Mines
Department, elther because the excavat-
ions were less than 2 m or because the
quarries were operated by a local
government or government body purely for
thelr own use,

Sand
Sand deposits are not particularly

plentiful in the area, although coarse
guartz sands present 1n the Wangerrilp

Gravel deposits oeccur on the northern
flanke of the Otway Ranges, but are not
used extensively.

Group (Pebble Point Formation) of Eocene
age outcrop around and in rellct areas
on the Otway Range.

There 153 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 1520.

The Plelstocene dune limestone has also
been worked as a source of glass-making
material at Aringa near Port Fairy, the
carbonate content of the deposlt being
sultable for the glass-maklng 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 outerop, contailn fine sand
deposits. One on the north side of Lake
Gnarpurt 1is being worked. Granite sand
i1s also obtalned at Lismore.

Gravel

Gravel deposlts are present in the Wang-
errip Formation on the northern flank of
the Otway Range. However, they are not
being used extenslvely at present.
Scorla, belng plentiful, 1s preferred.

Crushed rock

Crushed rock from quarrlies 1n the Otway
Group ls used extenslively along the



Ocean Reoad 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 Wiridigil
Hills ncrth-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.

Secorla and tuff

Scoria and tuff comprise about 65% of
the construction materlals used in the
study area. This materlal costs about
one-third the price of crushed basalt.

The scoria, representing nearly the last
phase of wvolcanlc activity, 1s found
forming volecanic cones, wilth 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 1s usually on the outside of the
cone near 1lts base.

Tuff also occcurs and is quarrled from

around the ecircular crater lakes (maars)
or from the tuff rings that are belleved
to be the first phase of volcanic activ-
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The Otway sediments provide roek suit-
able for erushing.

ity. The maars are more common around
Terang and Panmure (for example, Lakes
Kellambete and Elingamite), whille scoria
cones are more common to the north (for
example, Mount Porndon, Mount Leura,
Mount Elephant, and Mount Noorat).

The accompanying map shows the locatlon
of the eruptive centres that have been
worked for scorlia and tuff.

At present only a few scoria cones - for
example, Mount Rouse, Mount Leura, Red
Rock, and Tower H1ll - are public land.
At Mount Fyans and Mount Forndon, thin



170

basalt flows overlie the scoria, 1ndi-
cating that it may be posslible to locate
scorlia or tuff deposlits underneath areas
of 'stony rise' phase 2 Newer Volcanlc
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 1n 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 iIn the Barwon Supply System
to supply Geelong and the Bellarine
Peninsula, and a further 20% 1s diverted
into the Otway Supply System.

Exlsting and Future Storages

The largest storages are the West Barwon
dam near Forrest (22,000 M1) and the

of f~piver Wurdee Boluc reservoir near
Winchelsea (19,000 M1}.

Other storages are usually fairly small
headworks and service basins associated
with the varlous town water suppliles.
Sltes for future storages have been in-
vestlgated by the State Rilvers and Water
Supply Commission and several potential
sites exlst on the Gellibrand and Aire
Rivers. Provision of storages in this
area will, however, be the subject of an
inquiry by a Parliamentary Publie Works
Committee. The possible use of Lake

Munderong as a raw water storage has
also been investlgated, but indications
so far are that water-quallty 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 M1 per annum, of
whilch some 34,000 M1 1s 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 domestie pur-
poses and irrigation, depending on
gquality, and several towns draw domestilc
water from bores.

Town supplies (domestic water)

Table 14 sets out details of the source,
quality, and treatment of the wvarious
town supplles, and Appendilx 3F gilves
additional details of present dally
usage and controlling water authority.

A more detailed description of the Bar-
won and Otway Supply Systems 1is set out
below.
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Barwon Supply System (Geelong Waterworks
and Sewerage Trust)

Water for Geelong and the towns listed
in Table 14 is supplied from the head-
waters of the Barwon River. It 1is not
treated and is of satisfactory quality.
The majJor storage - the West Barwon Dam
near Forrest - has a capacity of 22,000
M1. The catchment area covers 4,900 ha,

The West Barwon Dam near Forrest etores
domestic water for Geelong and the
Bellgrine Feninsulg.

and supply can be augmented to some ex-
tent by pumping from the nearby Barra-
munga Creek. Water flows to the East
Barwon Riliver from the West Barwon
through a tunnel below the dam. It 1s
then diverted from the East Barwon River
via a channel system to the Wurdee Boluc
reservolr,

Water can be diverted into the channel
at several major creek crossings and is
also drawn from it to supply Birregurra
via a branch channel. From the Wurdee
Bolue reserveoir, 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 Bolue reservoir: an off-river
storage, supplied by a channel from the
Barwon River.
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Table 14
TOWN WATER SUPPLIES
City/town Associated supply area Source Treatment Quality
Geelong Bellarine Peninsula Barwon River Nil Satisfactory
Anglesea, Torquay,
Birregurra, Winchelsea
Warrnambool — Simpson, Cobden, Terang, Gelllbrand Chlorin- Satisfactory - will eventually
Camperdown, Lismore, River Arkins ation require full treatment as usage
Derrinallum, Allansford Creek Increases
Colac Cororooke, Corapgulac, West Gelllb- Nil Satisfactory
Alvie rand River,
Olangolah
River
Apollo Bay - Barham River HNil Satisfactory
(West Branch)
Forrest - West Barwon Nil Variable due to locatlon of ocutlet
Tam = a new outlet is to be installed
Gellibrand - Lardners Creek Chlorination Satisfactory
Lorne - Erskine Rilver N11 Variable - bactericloglical content
unsatisfactory on occaslons
Storage basins are to be fenced
Koroit - Shallow bores Nil Caleium (440 mg/l) and nitrate
(55 mg/1) are a problem
Mort lake - Springs, bores Chlorination Satisfactory
Penshurst - Springs, bores Nil Moderately hard
Peterborough - Artesian bore Aeratlon, High temperatures, high iron con-
alum dosing tent, hardness, colour, and tur-
bidity are problems with bore wat-
Port Campbell Timboon Artesian bore Aeration er. Treatment such as alum dosing,
Fort Fairy - Bores Cooling aeration, cooling, and settling
can penerally bring quallity within
acceptable limits
Wye River - Wye River Nil Satisfactory

(proposed)
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The safe yileld of the system is about
24,000 M1 a year., There is a great
seasonal fluctuation in demand, and in
successive dry years storage capacity 1s
barely adequate to meet the requilre-
ments. In the drought year of 1967/68,
a search began for underground rescurces
to supplement the supply. Resources of
considerable promlse have been located
at Barwon Downs and a trial production
bore 1s soon to be commlssioned. A yleld
of 10 M1 a day 1s expected initially,
with a long-term objective of at least
25 M1 a day.

West Arkins Creek: part of the Otway
water supply system.

Otway Water Supply System (State Rivers
and Water Supply Commission)

Thils system suppllies water to Warrnam-
bool and a number of townships west of
the Otway Ranges (see Table 14). The
main supply 1s the Arkins Creek catch-
ment In the Otway Ranges at an elevation
of 340 m above sea level. The forested
catchment has an area of 749 ha, and is
owned by the State Rivers and Water
Supply Commission. It 1s closed to pub-
lic access. Water pravitates from small
diversion wilers by pipeline to district
storages, the main ones belng Donald's
Hill near Camperdown (222 M1), Mount
Ewen near Terang (600 M1), and Tank Hill
near Cudgee (759 M1).

During summer the supply 1s augmented by
pumping from the Gellibrand River at
Carlisle, and at present about one-third
of the normal annual demand of 6,500 M1
1s met from this source.

The existing system has now been enlarg-
ed to 1ts economic limlt and increased
supplies, particularly to meet the
expected requirements of the City of
Warrnambool, are to be obtalned from the
South Otway Scheme, which 1s currently
under construction.

This work 1s expected to be completed by
the end of 1975 and involves pumping
from the Lower Gellibrand River near 1ts
Junction with Kennedy's Creek. The
catchment area above this point 1s about
97,000 ha, which 1s more than double the



catchment area above the original pump-
ing station at Carlisle. A good deal of
the catchment carrles farms, giving rise
to excessive colour, turbidity, and bac-
terlial content in the River, and water
harvested during winter will reqguire
full-scale treatment.

However, during the summer-autumn periocd
water quality in the River is not impai-
red and until full treatment 1s provided
pumping can be undertaken at selected
periods to provide water of satisfactory
quality.

Water is lifted to an excavated service
basin of 100-M1 capacity near Port Camp-
bell, from which 1t gravitates to Warrn-
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Mount Ewen Digtriect Storage: Otway
water supply syetem.
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Gellibrand Pumping Station, at Carlisle,
augmente the Otway water supply system
during summer.

ambool. Towards the end of 1975, a
chlorinator 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 M1 of water per
day, rising to 18 M1 per day by later
booster pumping, which almost equals the
capacity of the exlsting system. The
enlarged Otway System should be adequate
to meet water requirements until at
least 1990, when the annual demand is
expected to reach 12,300 M1.
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[rrigation

Annual permlts are lssued to enable
farmers to obtaln a deflined volume of
surface or underground water for irri
gation.

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 certaln
depths of waterilng for variocus types of
crops and pastures. A total of 247 per-
mits are currently 1n force for an auth-
orized volume of 13,531 M1 per annum.

Two-thirds of the total area of 2,436 ha
irrigated by surface water lles wilithin
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Port Fairy Storage Basin: groundwater
ig cooled to remove dissolved iron.

the catchment of the Hopkins and Merri
Rivers, and most of it is permanent pas-
ture. The area irrligated with surface
water has more than doubled since 1967
(see appendix 3D).

Underground water 1ls presently used to
irrigate approximately 2,314 ha, and
licenses total some 12,045 M1 per annum.
The main area lies along the coastal
plains between Peort Falry and Port Camp-
bell and a small portion (approximately
10%) is used around Lake Corangamite
between Camperdown and Colac. Most of
the irrigated area carries permanent
pasture, but about one-third 1s made up
of annual crops, lucerne, and market
gardens (see Appendix 3C).

Future Requirements
surface water

Continuing demands will be made for add-
itlonal water from the Otway Ranges for
town supplles, partlicularly 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 1In need of i1t would prove
excesslive.

Total usage of Otway surface water at
present is only 30% of minimum annual
stream flows. The Aire River has high



potentlal for domestic water production
but 1s not yet utilized, although a num-
ber of sites sultable for dams are known
to exist.

Surface water supplles 1n the study area
should thus be adequate to meet expected
demands, provided other sources such as
groundwater are developed concurrently.

Underground water

Domestic suppllies to towns wilth a lack
of sultable surface water supplies will
draw on underground resources to a
greater extent.

Potential supplies at Barwon Downs are
presently being 1investigated as a means
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of supplementing Geelong's water supply
durlng drought years. In additlon, deep
aquifers at Nullawarre could be sultable
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 1s such
that new bores begin to have an effect
on the output of existing bores. This
stage has not yet been reached,

References
Geelong Waterworks & Sewerage Trust.
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1972/73.
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LAND USE RELATIONS

The preceding chapters have described
the natural resources of the study area
and discussed the exlisting and potential
utillzatlon of resources on public land.
The hazards assoclated with these uses
have also been consldered. There 1s a
prowing demand for resources on public
land from groups with a wide range of
Interests. 1In thls situaticn, the int-
eractions of various uses become an im-
portant 1ssue that must be considered
before decislons can be made regarding
the allocation of publlie land resources.
This chapter examines the nature of
those interactions.

Land use compatibility

Each type of land use requires a certain
set of resources for its operation and
they have been dlscussed in the relevant
chapters. In many cases the resources
required overlap in both time and space,
thus providing a source of potential
conflict. Moreover, the operation of
each will have a serles of direct and
indirect effects on most other uses,.
These effects may be considered as:

¥ benefiecial - resulting in an inerease
in another activity or activities
(complementary uses)

¥ harmful - resulting in a decrease 1n
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 compatibllity between
two or more land uses and hence their
abllity to be comblined Intc a multiple
land use policy. However, this view 1s
a simplification, and in practice each
land use has unlique effects on others.
The maln complicating factors 1nclude:

* 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
perliod, thus restricting their effect
and allowing other activitles to
continue in the intervening perilods.

¥ Often an actlivity only occurs in a
small part of a wider area, thus
localizing its effect. (This enables
other actlivities to contlinue in the
general area,)



¥ BSpill-over effects of an activity may
have ramifications for cther uses
oputside the immediate area of the
former's operat ions.

¥ Compatibllity between uses in an area
changes over time as the once-harmful
effects of one activity are lessened.

¥ Prevaillng social attitudes towards
tolerance of harmful Inter-effects
may change. (In some cases improved
technology - for example better meth-
cds 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 1ts operation, other activities' ut-

ilization of a given resource. Flexible
uses include those having either neglig-
ible or beneficlal effects on others.

The following sections glve 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 1internal aspects of each
major category of use, although the same
principles would apply.

Agricultural production

Agricultural activities in the study
area have 1in some cases introduced a di-
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Stone fences in the stony rises near
Warrion.

verslty of vlisual interest that has pro-
vided enjJoyment for many people, includ-
ing those engaged in sightseeing, pilc-
nicking, and other forms of passive
recreatlon. The intricate stone fences
of the Stony Rises, for example, provide
an interesting and unusual feature.

Agriculture is normally incompatilble
with conservation of native fauna and
flora since, although some benefit, most
specles are severely reduced in number
or eliminated by the removal of native
forest and the introductlion 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
yleld, turbidity, and salinlity, as well
as a reductlion in summer stream flow.

The use of additional public land for
agriculture would compete with timber
production, apiculture, recreational ac-
tivities requilring forested country, and
many aspects of nature conservation.

-'k -

L | .";;" e
- ! . . -]

: .
>

Agriculture is tncompatible with nature
conservation, but ecan enhance scenic
values.

Softwood timber production

Timber production in plantations 1s a
relatively inflexible land use, as 1t
lnvolves the intensive management of a
single crop specles. Since about 80% of
a plne plantation complex is cleared of
natural vegetation, softwood planting
competes with nature conservation, hard-
wood timber productilon, honey produc-
tion and some recreational activities.
It also competes with agriculture.

On the other hand, softwood plantations
can add visual dlverslity to an area.
Because of their relatively open under-
storey, they provide good copportunities
for plenicklng and other recreational
activities such as orienteering.

Hardwood timber production

This is a relatively flexible land use,
particularly when carried ocut at only a
low intensity. It 1s compatible with
forest grazing, honey productlon, and
all but the strictest forms of nature
conservation. Water production 1s not
affected, provided adequate steps are
taken to prevent soll erosion.

Timber production can be beneficial to
some forms of outdoor recreation by pro-
viding access tracks for walking and
pleasure driving.

Harvesting operatlons have an immedlate
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 mountaln terrain the wvisual
impact of harvesting may adversely
affect some recreatlion values at points
some dlstance from the actual operation.

Increasing the levels of hardwoocd pro-
duction decreases lts compatibility with
other uses. It may favour certain timb-
er specles, remove trees contalning nest
sites for fauna, conslderably reduce the
glze to which trees are allowed to grow,
and Intensify harvesting activities.

Hardwood timber production competes with
agrlcultural and softwood timber produc-
tion and with recreation activities
requlring solitude.

e e | |
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Softwood production competes with nature Low-intensity hardwood logging ie a
eongervation, flexible land yse.
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Water production competes with recreat-
ion where catchmentes are closed to
publie access.

Water production and conservation

The production of water is an important
use on publie land. To some extent it
1s competitive wlth agriculture, soft-
wood and hardwood timber production,
mining, and recreatlon, depending on the
intensity of production and the manage-
ment techniques employed in these activ-
ities. The competition applies espec-
1ally to the quality of water and the
gseasonal distribution of yield.

Loggling, clearing, cvergrazing, and
excesslve traffic contribute to soll
disturbance, causing increased surface
flow, which results iIn stream turbidity
and siltation of reservoirs.

Water storages lncrease the opportunit-
ies for some forms of recreation, such
as foreshore plcnicking and water-based
activities.

Inundation by dam waters has wvarlable
effects on nature conservation. It
destroys the original habitats, and this
may be important i1f a dam site contains
unique or unusual specles. However, 1t
ereates a new agquatic habitat that 1s of
value for some fish and waterfowl. The
varlations 1n level as a water storage
is utilized reduce 1ts value for nature
conservation. Dams alsc alter flow
regimes downstream, and may consequently
further affect wildlife habiltat.

The draining of wetlands together with
flood mitigation and river improvement
works have beneflted agrliculture 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, roading, and pollution
of runoff,.

Landzscape values may be serlously
affected, as, for example, occurs where
scorla plts are developed on the sides
of volcaniec cones. The potentially
harmful effects of extractive industries
on public land are localized, however,



and can usually be minimized by careful
siting and proper attention to soill con-
servation and rehabilitation.

Public utilities and transport

In additlon to water supply, these in-
eclude the distribution of electricity,
gas pipelines, telecommunication iInstal-
lations, roads, and rallways. In general
these activities use only small areas of
public land, but in most cases they rep-
resent inflexlble uses.

Transport routes have been essential for
the development of all economic land
uses and have widened the range of most
people seeklng recreation.

Separate easements for electricity
transmission and pipeline installations
are competitive wlth vegetatlon and some
wildlife habitats, and are visually

Roads may provide for recreation, but
have a dramatiec impact on the landscape.
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unattractive along their alignments.
But they are useful as fire breaks and
access tracks.

Urban and industrial uses

Urban areas contaln a multitude of dif-
ferent activities that collectively are
competitive 1n space with most non-urban
uses, includilng agriculture, timber pro-
ducticn, apiculture, water conservatlon,
mining, and many forms of outdoor
recreation. Moreover, the presence of
urban areas (by intensifying the utiliz-
ation of or reguirement for most res-
ources) undoubtedly compounds the com-
petitlion between many actlvitles in
adjacent areas of public land.

Outdoor recreatlon

Outdoor recreation encompasses a wide
range of activities. Recreation that
regquires natural forest environment 1s
competitlive with most other land uses,
including low-intensity hardwood produc-
tlon and low-=intenslty forest grazing,
and 1s therefore an inflexible land use.

Most recreational activitles are more
flexible and are compatible with a wide
range of other activities, although some
pursults can become self-competitive,
egspeclally at hlgh usage rates.

Nature conservation

Areas set aside for strict nature cons-
ervation and for sclentifiec purposes are
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competitive with all cther uses except
water production and are therefore in-
flexible.

Uses of large areas of public land for
recreatlion, water production, and hard-
wood production can, however, be

compatible with the retentlon of many
nature conservatlion 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 characteristices, the nature of
the land, 1ts capabilities for various
uses, and the llkely hazards and con-
flicts involved with such uses, and
finally highlights those cutstanding
capabilities or other features that are
of speelal significance.

A consistent format of headings and sub-
headings has been used so that the
reader can readlly find specific infor-
matlon within one block and compare 1t
wlth others., The dilscusslion under most
sectlions 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 suitability of
publie land for wvarious uses. Assess-
ment 1s based on a number of consid-
erations, including the inherent char-
acteristics of the land, the proximity
of public land to centres of population,
the level of accessibility within 1t,
the relative scarcity of the type of
land, and the hazards assoclated with
the various uses,

In most cases, this report deals wlth
capabilities in general terms, because
the amount of informatlon avallable
varies from block to block, and because
some of the values are difficult to
quantify. In assessing capabllity,
comparisons have been made with other
blocks and with other parts of Victoria.
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1.

General
Present tenure

The publie land 1s predominantly forest-
ed and covers 8,190 ha (64% of the
total area).

General description

About 30% of the block 1s cleared for
agriculture, and the remaining 70%
carries native vegetation. Topography

-
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CAPE OTWAY

i1s steeply dissected 1n the north, and
typical of the Otway Ranges, but 1s sub-
dued in the south. Masslve sand dunes
fringe the western coastline. Almost
all environments encountered in the
forest and bush land surrounding and
located on the Otway Range occcur within
the block. On the coast at Blanket Bay
1s a small hollday settlement located
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 rainfall varies from 850 mm to
1,000 mm, with a pronounced winter maxi-
mum. The growing season extends from
March to December. Growth is not res-
tricted by temperature during any part
of the year on the coast, but at the
higher elevatlons low temperatures do
limit plant growth during winter.



Physiocgraphy and geology

This area 1s gecloglcally 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 Bridgewater formatlion, form large
deposits on the western cocast. The
mountalnous northern section of the
bloek contrasts wilth the subdued relief
in the south, which contrasts again with
the high dunes along the western coast.

Splls

A variety of scils, related mostly to
the different types of parent materials,
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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
solls are occasionally developed on dune
limestone.

Vegpetation

Vegetatlion types show a wide dilversity.

Marked changes in structure and florist-
ics over short distances reflect sudden

changes in parent materlal and soils.

Cpen forest IV of mountain ash and mess-
mate grows in the north of the block and
occaslonally further south 1n gullies

Rugged eliffe of Lower Cretaceous sedi-
ments, Cape Otway.

Man-made structures can enhance and
dramatize a landscape.



A number of rare and interesting plants
have been recorded 1n the block. Correg
reflexa var. nummulariifelia, a varlety
of common correa, occurs near the Parker

Manna gum woodland on orange sands.

where Lower Cretaceous sediments have
been exposed by dissection. Open forest
IT and IIT of blue gum and assoclated
specles 18 wldespread. Woodland of
manna gum occurs, but i1s confined mainly
to privately owned land. Woodland of
brown stringybark grows 1in dry situat-
ions on sandy soils; where these soils Correa reflexa var. numullariifelila is
occur in wet situations they often carry regtricted to the sea-cliffe near the
a woodland of bog gum. mouth of the Parker River,
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The potoroo (left) and the short-nosed bandicoot (right) are found in the wood-
lande with a heathy understorey

Rlver. Bog gum 1s widespread on the
Cape Otway peninsula. The long clubmoss
has been found near the Parker River and
also an apparently undescribed specles
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, cocast-

A8a 76— 14

al serub, inland flowlng waters, and
estuaries. Because of this diversity of
habltats, many different animal specles
occur., Among the more lnteresting are
the tiger cat, short-nosed bandilcoot,
Swalinson's antechinus, white-footed
dunnart, and forest raven.

Capabllities
Nature conservation
This block has a high capability for
nature conservatlon. It contains a

great diversity of environments and con-
sequently a large variety of plant and
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animal species are represented. The
sand dunes along the western coast are
an interesting geomorphlc feature, The
bog gum woodland 1s an unusual vegetat-
ion type.

Recreation

The area has high recreation potential.
It 15 not used extensively for recreat-
ion at the moment, but use by campers
and motorized recreation vehicles is in-
creasing. Because of 1its potential for
nature conservatlon, the planning of
increased recreatlonal activity in this
area willl have to be carefully consid-
ered.

A small holiday settlement 18 establish-
ed on publie land at Blanket Bay.

Hardwood timber

Productive stands of mountain ash, mess-
mate, and blue gum occur in the northern
sectlion 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
publiec land in this block. In general,
where solls are suitable for this use
slopes are too steep. On flatter ter-
rain dralnage would present a problem to
the establishment of radiata pine plant-
ations.

Agriculture

Solls on public land, other than leached
sands and calcaecus sands, 1n general
have a moderate to high capability for
this use. Steep slopes in the north of
the block would preclude agricultural
development. Native vegetatlion 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.



Water

This block contains the headwaters of a
number of streams, includlng 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
domestlie consumptlon.

Hazards and Conflicts

Erosion of dunes is occurring where =sand
has been extracted. The natural charac-
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ter of the environment 1s being disturb-
ed in places by recreatlional actlivities
such as trall-blke riding. Fire 1is a
serious hazard in the area in summer.

Significance

This contains the widest diversity of
environments occurring in any of the
blocks, consequently a large number of
plant communities and animal habltats
are represented. The Cape Otway area is
probably the most significant for nature
conservation within the study area. Its
significance for production of domestic
water may increase in the future.
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2. AIRE RIVER

General
FPresent tenure

The publie land covers 17,190 ha (58% of
the total area).

General description

About half of the block has been cleared
and 1s used for agriculture; the remain-
der is under natural vegetatlon, except
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for the Aire Valley softwood plantation
in the north-eastern corner, The domln-
ant parent materlals are Lower Cretac-
ecus sediments, but areas of Tertlary
sedliments do occur. In the north and
the scuth of the block the terrain is
relatively suhdued, but the remainder 1s
mainly steep.

Present use

On ecleared land, dalry-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

Annual rainfall wvaries from 900 to al-
most 2,000 mm depending on elevation,
with a pronounced winter maximum. Along
the coast the growlng season extends
from March to December and growth 1s not
restricted bv temperature during any
part of the year. However, this changes
with elevation until on top of the range
low temperatures may restrict growth
from May to October.



Physiography and geology

Topography is undulating on top of the
range but becomes very steep on the
coastal fall., Terraln near the coast is
relatively subdued. The block contains
the headwaters of a number of Iimportant
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.

Solls

On Lower Cretacecus sediments solls form
a gradational sequence with increased
elevation and rainfall. They change
steadlly from duplex near the coast to
yellowlsh gradational solls to friable
brown gradational solls where preclplta-
tion exceeds 1,200 mm. On the Wangerrip
group of Tertlary sediments there are
generally leached sands.

Vegetation

Native vegetation forms a gradational
sequence with increased elevation and
rainfall. Near the coast, there 1is open
forest II of blue gum and messmate., As
Precipitation 1ncreases, thls changes to
open forest III and IV of these specles,
Open forest IV of mountain ash growing
on leached sands has developed on Tert-
lary sediments near Redwater Creek.
stands of myrtle beech occur along Alre
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River. Thi=s 13 unusual in Vietoria,
where it normally cccurs only as isolat-
ed trees 1n deep gullies in the wet
mountain forests. One interestlng plant
recorded 1n the area 1s the leafy green-
hood from near Glenaire.

Myrtle beech ocecurs in the deep gullies
of the Aire River valley.
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Fauna

The animals found in the habitats that
occur here are discussed 1in Chapter 11
and listed in Appendix 6. The maln hab-
1tats 1n this block Include wet open
forest, dry open forest, and pasture.
Animals typlecal of these forest habltats
include the potoroo, bush rat, hrown
antechinus, and Swalnson's antechinus.

Capabilities
Nature conservation
The publlic land has a moderate toc high

capabllity for nature conservatlon. The
area contalns substantial areas of wet

mountain forest with assoclated myrtle
beech and fern gullles. The stands of
mountain ash growing on leached sands
are of particular conservation interest.

Recreation

The area has a moderate to high recreat-
lon potential, but at the moment access
to many parts ls not good. The Aire
Valley plantation has good access roads,
and sightseers and plcnickers use it
guite intensively.

Hardwood timber

The block has a high capabllity for this
use, particularly the areas of mountailn

Swainson's antechinus (left) and the bush rat (right) are found only in
motet areas of dense gerub.



azsh open forest IV, However, most of
the forests are in need of silvicultural
treatment in order to encourage regen-
eratlon.

Softwood timber

Considerable areas of public land 1n
th%s block, where slopes are less than
have a high capabillty for softwoed
production. In general, however, they
support potentially productive mountain
ash open forest IV. The high growth
rates of radlata pine in the Aire Valley

Clearfelling in the Aire Valley softwood
plantation,

Several softwood epeecies, ineluding
Californian redwood, are growing in the
Aire Valley plantation.

plantation demonstrate the capability of
the land for this use.

Agpriculture

Where slopes are less than 20° the capa-
bility of most public land in this block
for this use 1is moderate to high. The
capability of public land for honey pro-
duction is moderate.

Minerals

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 deposlits of sand and gravel.
The Otway sandstone when crushed 1s
suitable for road surfacing.

Water

A number of streams have theilr head-
waters in this block. These include the
Johanna, Ford, Aire, and Calder Rivers.
Water in all streams 1s of extremely
good quality for domestic consumptlon.

A number of sites suitable for dams
exist on the Aire River, which is con-
sidered to be a potential high-yleld
supply for Geelong or possibly the Otway
system.

Hazards and Conflicts

Fire 1s a serious hazard during summer.

At the moment there are no obvlious con-

flicts in this block. It 1s likely that
conflicts between water production,

nature conservation, recreation, and
timber production could develop in the
future. The construection of a water
storage on the Aire River may possibly
inundate stands of myrtle beech growing
in the river wvalley.

Significance

Of particular significance in this block
15 the area of mountaliln ash growing on
leached sands developed on Tertiary sed-
iments. This is probably the only ex-
ample of this soll and vegetation com-
bination in Victoria. The Alre Valley
plantation 1s significant in that it
produces a conslderable quantity of
softwood for local markets and has
growth rates of radlata pine that are
among the highest in Victoria. The
mountain ash forests of the block are

an important part of the hardwocod timber
resources of the study area. The Aire
River catchment 1s significant as a
future domestic water supply area.
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General
Fresent 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
ln general slopes are extremely steep,
particularly near the ocean. Vegetation
and scoils 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 1s reverting
to bracken and scrub,

Present use

On cleared land dairy-farming, beef
cattle grazing, and potato-growlng are
the dominant land uses. Over the years
large volumes of hardwood have been ex-
tracted from the forests. The area 1s
increasing in importance as a source of
high-quality domestic water.

Nature of the Land
Climate

Rainfall varies from 900 mm tc more than
1,500 mm per year. The growing season
varies with elevation. On the ecoast 1t
may contlnue 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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Landeslips are a hazard on steep slopes.

Fhysliography and geology

The domlnant parent materlals are Lower
Cretaceous sediments. A large proport-
lon of thls 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.

Solls

Solls form a gradatioconal sequence with
changes in elevation and climate. Dup-
lex solls have developed near the coast
at the eastern end. With Iincreased
rainfall these grade into yellowish gra-
dational solls. In areas where precip-
itation exceeds 1,200 mm, friable brown
gradational soils have developed.

Vegetation

Vegetation forms a gradatlional sequence
with increased rainfall and elevation.
The general sequence from the coast to
the top of the range 1s coastal scrub

Open Forest III, Lorne--Dean'e Mareh
road.



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 mountailn
ash, mountain grey gum, and messmate.

Fauna

The animal species typical of the habit-
ats that occur here are discussed in
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The earnivorous tiger cat ie found in
the dense mountain ash forest.
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Chapter 11 and listed in Appendix 6.
The two major habltats in this area are
wet open forest and dry open forest.
The grey goshawk, which is confined to
the Otway Range, 1s often seen in this
block.

The grey goshawk is often seen in the
bloek (juvenile birds are whitel.



including the Erskine Falls and Kalimna
Falls.
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Lorne jetty. Loutit Bay.

Capabilities
Nature conservatlion

In general, public land in the block has
a moderate to high capability for this

use.

The area ls of particular interest as 1t
provides excellent examples of the scoll
and vegetatlon sequence that occurs on
Lower Cretaceous sediments with changes
in elevation.

Recreation

The scenic quallties of most of the land
glve thils area a moderate to high capa-
bility for recreation. Recreational at-
tractions include scenie roads, such as
the Wild Dogp Road and Great Ocean Road,
several scenlc lookouts, such as Mount
Defiance and Crows Nest Lookouts, and The Evskine falla near Lovrne ig a
also a number of spectacular waterfalls, popular scenie attraction.




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.

Softwoocd timber

The capabllity of thls land for softwood
timber production depends on slgpe.

Most slopes are greater than 207 and
consequently establlshment and manage-
ment of softwood plantations would be
difficult,

Steeply sloping land is used for agri-
culture in the Wild Dog Creek valley.
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Agriculture

Capabllity for agriculture in general is
only moderate. Although climate and
soils may be sultable, slopes are often
too steep. Despite this disadvantage,
dairy-farming, beef cattle grazing, and
potato-growlng are carried out on steep
freehold land in the Wild Dog Creek
area,

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 thelr
headwaters wlthin thils block. These 1n-
clude the Barham, Smythe, Grey, Kennett,
Wye, Cumberland, St. George, and Erskine
Rivers. Water in all of these streams
1s of extremely high quality and 1s
suitable for domestic consumption; sev-
eral are used for town supplies.

Hazards and Conflicts
During summer, fire 1s a constant hazard

in this block. Conflicts between nature
conservation, recreation, timber produc-
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tion, and productlon of domestic water Significance

may develop in the future,
The main significance of this block lies

Landslips that block roads are not un- in its potentlal for hardwood timber and
common when solls become saturated recreation. Water production from the
during winter. area 1s likely to grow in significance,
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4, SALT CREEK

General softwood plantations have been estab-
lished. Hardwood timber 1s extracted
FPresent tenure from the socuth-west, but public land
further to the north-east carriles forest
The public land covers 17,940 ha (or 61% that 1s generally unproductive. Alcoa
of the total area); 2,900 ha of Crown Australia holds 2,900 ha of public land
land 1s held under minlng lease by Alcoa under mining lease.

Australia Ltd.
Brown coal is mined near Anglesea (in

General description the adjacent Melbourne study area) at
present and will eventually be obtained

This block covers the eastern end of the from the portion of the lease that lies

Otway Range not included in the Melb- wlthin the Corangamite study area.

ourne study area. It 1s relatively dry

as 1t lies In the lee of the higher ' ———a

parts of the Otway Ranges. The rainfall N . P

decreases (with elevatlon) to the south, HAMLTON ——tE s~ :

north, and east and the vegetation pat- 1

tern is accordingly varied, with forests ¢

on the higher ground and dry heathy
wocdlands in the east. Parent materlals
inelude both Lower Cretaceous and Ter-
tiary sediments, and the wvarled soils
over these alsc affect the vegetation
pattern.

Fresent use

The northern section of the block is
tleared and is used for beef cattle

grazing and sheep grazlng. On publlc
land in the north-west, 885 ha of CAPE OTWAY

SCALE 1: 2,000,000
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Nature of the Land
Climate

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 varles with elevation. Grow-
ing season could be expected to last
from March to January, with restricted
growth from June to August.

Fhyslography and geology

In the south-western half the parent
materlals are Lower Cretacecus Otway
sediments, but those in the north are
Tertiary sediments consisting mainly of
the Wangerrlp group and Moorabool
Viaduct formation. Elevation in general
decreases from Benwerrin in the south-
west to the flatter country 1in the
north-east. Terraln 1s generally steep
on the Otway sediments and becomes more
subdued on Tertlary sediments. In
places there are consplcuous laterite
plateau remnants. The Anglesea River
and a large number of streams have thelr
headwaters 1n this block.

Solls

The wettest areas of the block carry
friable brown gradational scolls. As the
rainfall decreases, on Lower Cretaceous
sediments yellow gradational soils
change 1in very dry situatlons to duplex,
On the Moorabool Viaduet formation of
Tertliary sediments the dominant soils

are duplex, whereas on the Wangerrip
group of sedliments they are chemlically
impoverished leached sands.
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Red ironbark open forest II; isolated
ocecurrence north of Airey's Inlet.



Vegetatlon

The wettest areas of the block support
ogpen forest IV of messmate and mountailn
ash. The chlef understorey trees are
blackwood and silver wattle. BSmall
golonies of tree ferns and assoclated
vegetatlon occupy the upper parts of
gullies 1In the south-west. The drier
valley slopes are covered with a varied
assortment of shrubs, principally myrtle
wattle, narrow-leaf wattle, prickly
moss, common wedge-pea, and common
heath.

In the eastern Otways messmate and brown
stringybark form open forest II and I on
gradational and duplex solls developed
on the Tertliary sediments. Red iron-
bark, sometimes 1n almost pure stands,
forms open forest I and II in the rain-
shadow area north of Aireys Inlet,

Heathy woodlands are widespread on the
Tertiary sediments. Shining peppermint
pceurs on leached sands that have an
impeding layer near the surface, while
brown stringybark grows on leached sands
without an impeding layer or on sodiec
duplex solls. Heath understorey in-
cludes thatch sawsedge, tassle rope
bush, austral grass-tree, and heath tea-
tree,

A number of unusual plants have been re-
corded in this block. They ineclude the
short-talled leopard orchid, wrinkled
buttons, and Platylolium obtusangulum
var. gptinulosum, a varlety of the common
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Stunted shining peppermint and heathland
on impoverished sands at Bald Hills.

flat-pea. The Victorian smoke bush is
at the easternmost extent of 1ts distri-
bution in thils 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 thls block are wet
open forest, dry open forest, heathy
woodland, and pastures. This diversity
results in the occurrence of many dif-
ferent specles of natlive anlmals. The
heathy woodland north of Alreys Inlet
provides habltat for many blrd species,
ineluding the striated thornblll and
several honeyeaters.
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The mammals 1include 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 ligzard.

Capabilities
Nature conservation

Capability for nature conservation is
high. This applies particularly to the
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The red-necked wallaby is uncommon but
widespread in the heathy woodland and
dry open forest.

low woodlands and heathlands in the
north-east, which are rich in both fauna
and flora.. This vegetation type forms 3
unit with simllar heathy woodland 1n the
adjacent Melbourne study area. The ares
of red ironbark forest 1n the extreme
east of the study area 1s an interesting
isclated occurrence of this species,

Recreation

Capability for recreation, particularly
in the north-east section, 1s high. The
area 1s already used by trall blkes in
some parts; sightseers and plcnilckers
from nearby Geelong also use it exten-
sively. The recreational demand on this
land will increase as the population of
Geelong 1ncreases.

Hardwood timber

While the socuthern section of the block
has a high capabllity for this use, the
capability in the north-east is general-
ly low.

Softwood timber

Where slopes are not too steep, the
messmate and brown stringybark open
forest in the north has a moderate to
high capability for this use. 1In fact
the eastern Otways plantaticn covers

885 ha in this area and extension is

likely if the projected total of 8,000
ha planned by the Forests Commission for
the Otway plantation zone 1is to be ob-
tained.
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Gravel pite and rubbish dumps are necessary, but can be unsightly if rehabilitation
i8 inadequate.

Agriculture

Capability of public land for this use
ls moderate to low. In general, depend-
ing on slope, it ranges from moderate on
Otway sediments to extrémely low on the
Wangerrip group of Tertliary sediments.

Minerals

Extensive gravel and sand deposlits 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 mlined at Wens-
leydale, outslide the study area. Within
the study area 1t 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 1s high. In
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Small experimental plote are used to
tegt suitability for growth of radiata
pine.

contrast, water in streams on Tertiary
sediments In general is unsultable for
domestlic consumption. The Wangerrip
group of Tertiary sedlments contalns
large reserves of generally good ground-
water.

Hazards and Conflicts

Fire ls a serilious hazard during the
summer. In the east of the block con-
fliect already exlists between nature con-
servation and recreation. This conflict
applies particularly to trail bilkes.
Confliets are likely to develop between
coal-mining, recreation, and conservat-
ion. There is also a potential conflict
between softwood productlion and nature
conservatlion.

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 pilne.
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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 Gelllbrand
and Deans Marsh. Slopes, although
steep, are generally more subdued than
those on the southern fall of the range.
The dominant parent materlials are the
Lower Cretaceocus Otway group sediments,
with areas of the Wangerrip group Ter-
tiary sediments outcropping near
Forrest. In the north the Moorabool
Viaduet group of Tertiary sediments
oceur.

Present use

The major portion of the area 1s under
natural vegetation. The West Barwon Dam
and its catchment, which is important 1in
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 1s used for
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beef cattle and sheep grazing and some
eroppling.

Nature of the Land
Climate

Rainfall varies from about 700 to 1,400
mm, with a pronounced winter maxlimum.
The length of the growing season varies
with changes in elevation, reflecting
the changes 1n temperature.
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Fhyslography and geology

The dominant parent materials are Lower
Cretaceous sedliments. However, there 1is
a small area of the Wangerrilp group of
Tertlary sediments around Forrest and
further small occcurrences on the Otway
Range itself. In the north the Moora-
bool Viaduect group of Tertiary sediments
outcrop. In general, the slopes on the
Otway Ranpe are quite steep. Many
streams that have thelr headwaters in
this block have cut steep-slded wvalleys
In the parent material,.

The terraln developed on Tertliary sedil-
ments l1s more subdued than that on the
Lower Cretaceous sediments,.

Topography in the north of the bloek is
relatively eubdued.

The olive whistler ie widespread in both
wet and dry open forests.

Soils

On the Lower Cretaceous sediments, solls
form a gradational sequence with changes
in elevation and climate. They grade
from duplex to yellow gradatlonal at the
drler lower elevatlions, and change to
friable brown gradatiocnal solls in the
higher wetter areas. On Tertlary sedi-
ments, soll types are generally related
te changes 1n the characteristics of the



parent materlal. They vary from leached
sands to yellow gradational and duplex

soils.
Vegetation

On the Otway Range vegetation forms a
gradational sequence with increased
rainfall and elevation. In general, the
sequence from the bottom to the top of
the Range is open forest I and II of
messmate and grey gum, grading into open
forest III of these specles, then chang-
ing to mountalin ash and messmate open
forest IV in wet situations.

Fauna

The animals found 1n the habitats that
occur here are dilscussed in Chapter 11
and listed in Appendix 6. The main
faunal habitats are wet open forest, dry
open forest, and pasture, wlith some
small areas of heathy woodland arocund
Forrest. Animals occurring here include
the bush rat, tiger cat, Swainson's
antechlinus, and the long-nosed bandi-
coot.

Capabilities
Nature conservatilon

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
bloek has a wide range of species and of
animal habitats.
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Recreation

Because of the unspoilt nature of the
envirconment and scenlc qualities of most
of the land, this block has a moderate
to high capablility for recreation. At-
tractions include scenlc drives, and
sightseeing and picenicking in the en-
virons of the West Barwon Dam.

Hardwood timber

Capability of the block for this use in-
creases with Inereased rainfall towards
the south-west, where the capabilitiy is
high.

Capability for hardwood production is
high in the wet open forests.



Over-mature treeg provide animal habitat
but have little value for timber produc-
tion.

However, much of the potentially produc-
tive forest area needs silvicultural
treatment 1n order to encourage regener-
ation 1f the productive capaclty is to
be malntalned.

Softwood timber

Most of the area has a hilgh capability
for this use. In certain situations,
however, slopes are too steep (greater
than 207) for efficlent softwood produc-
tion.

Agriculture

Capability for agriculture 1s moderate,
Although climate and solls are sultable,
slopes may be too steep for thls 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 sloping land in the north-
eaat of the bloek is used for grazing.



The Weegt Barwon Dam stores water for
Geelong.

black coal occur 1n the Otway sediments,
but are not economile to mine.

There may be deposits of brown coal in
the block.
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Water

The block contains the headwaters of a
large number of streams. These lnclude
the Barwon River and Monday, King,
Mackle, Callaghan, Dewing, Matthews,
Pennyroyal, and Marsh Creeks. The
catchments of the East and West Barwon
Rivers, which supply Geelong with water,
are located in the north-west of this
block. The outcropping Wangerrip group
of Tertiary sediments provides an 1mpor-
tant intake area for underground water,

Hazards and Conflicts

During summer, fire is a constant hazard
in this block. Confllcts between nature
conservation, recreation, timber produc-
tion, and water harvesting may develop
in the future.

Significance

The main signiflicance of this block 1s
that 1t includes an important water
catchment area. It is alsc important
for hardwood productlon and does contaln
areas sultable for softwoeod production.
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6.

General
Present tenure

The publie 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 1is
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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 publiec land supporting natural
vegetation.

Fresent use

Hardwood timber, including mountain ash,
ls cut from the forests on the Otway
Range. Two areas are set aslde 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

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,



but low temperatures may restrict growth
from May to October. At lower eleva-
tions the nature of the pgrowlng season
changes, with less restriction by tem-
perature and more by moisture stress.

Fhyslography and geoclogy

The elevated Otway Ranges are a domal
structure, composed of Lower Cretaceous
sediments. Land on the top of the Range
in this block 1s gently undulating, al-
though slopes are steeper on the north-
ern fall. On the northern flanks of the
Range the Wangerrip pgroup of Tertiary
sediments ocutcrop. A small area of the
Moorabool Viaduct formation occurs near
Gellibrand. Throughout the area on Ter-
tlary sediments, lsclated high-level
lateritic plateau remnants, such as
Mount McKenzie, remain,.

Solls

The soils on the Range form a continuous
sequence with lncreased elevation and
rainfall, Frlable brown gradational
gsolls occur if rainfall exceeds 1,200
mm. Where rainfall is lower, the pre-
dominant solls are yellowish gradation-
al. Those solls developed on the Wan-
gerrip group of Tertiary sediments are
chemlcally impoverished leached sands.
FPeats occur in some swamps.

Vegetation

Vegetation forms a gradational seguence
with inecreased rainfall and elevation.
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Mountain ash open forest IV grades into
mlxed-species open forest III and II
wlth decreased rainfall. Closed forest
of myrtle beech, blackwood, and tree
ferns grow in wet gullies. The leached
sands carry extenslve areas of heath and
shining peppermint and brown stringybark
woodland.

Fauna

The animals found in the habitats that
pccur here are discussed in Chapter 11
and listed in Appendix 6. The main

faunal habitats in this block are wet

Mountain ash; regrowth following a past
bushfire.



Shining peppermint woodland and heath-
' sands near Chapple Vale.

open forest, dry open forest, heathy
woodland, and pasture. By far the mos
extensive area of heathy woodland in the
study area occcurs in this block,

Heathy woodlands typlcally have a dense
to mid-dense stratum of low shrubs,
whlch provide habitats for small ground-
dewlling animals and both nestilng and
feeding areas for small birds.

They contalin mammals such as the swamp
rat, white-footed dunnart, and brown
antechinus, and birds such as the rufous
bristle bird and eastern spinebilill.

Capabillities
Nature conservation

The extenslve areas of shining pepper-
mint heath woodland have a high capabil-
ity for conservatlion. These are ex-
tremely rich floristically and represent
a land type that does not cccur cutside
the study area.

Several rare plants are found on the
heathlands. They include Helichrysum
rogerstanum, whilch 1s restricted to this
and two other localitles 1in Victorila.
The lizard orchld (Burnettia curreata),
which is becoming rare in this State due
to the destruction of its habitat, may
be found beneath thickets of paperbark.
Pointed ricegrass (Tetrarrhena aeumina-
ta) 1s alsoc locallzed and rare in Vie-
toria and 1s found in swampy places on
the heathland.



The area of mountain ash controlled by
the Colac Waterworks Trust ls an ex-
cellent example of this vegetative type
in its natural condition, and thus has a
high capabllity for nature conservatlon.

Recreation

No part of the block is used intenslvely
for recreation. The heathy woodlands
have a high capabllity for a number of
forms of recreation 1lncluding activitiles
that require solitude, nature study, and
motorized recreation vehicles. The
scenic beauty of the Otway Range willl
become an increasing tourlst attraction.

Hardwood timber

The Otway Range has a high capability
for hardwood timber, There 1is, however,
a strong need for Improved silvicultural
techniques to restore productivity in
many areas. In general, forests and
woodland growing on Tertlary sediments
in this block have a low capabllity be-
cause the chemically impoverilished soils
support only stunted vegetation.

Softwood timber

The Lower Cretaceous sediments of the
Otway Range have a high capabllity for
this use, as 1s demonstrated by the
growth rates of radliata pine growling in
the Websters Hill Plantation, started in
1963. However, the leached sands devel-
cped on Tertilary sediments are so
chemlecally lmpoverished as to be un-
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Websters Hill softwood plantation (part-
ly on purchased farmland).

satlsfactory for the growth of radiata
pine,.

Agriculture

Land with slopes of less than 20° on the
Otway Range has a moderate to high capa-
bility for agriculture, including
potato-growing and beef cattle and dairy
preductlion. In general, solls developed
on Tertiary sediments are too poor chem-
ically for economle agricultural pro-
duction. Areas of alluvium such as
those around Carlisle, however, have a



Undulating agrieultural land near Beech
Foreat.

high potential for this use. The native
vegetatlion has a high capability for
honey productlon.

Minerals

Black coal seams occur in the Otway sed-
Iments but extraction 1s uneconomie,
(Jtway sandstone when crushed is suitable
'or road surfacing. A bentonlte deposit
oceurs at Charlies Creek, 1% km socuth of
Gelllibrand.

The Wangerrip group of Tertiary sedl-
ments has a high potential for both sand
and c¢lay preductlion. Brown coal seams
have been found in bores at Kawarren and
Gelllbrand.

Fig-farming at Carlisle River; escaped
pigs ean compete with wildlife.

Water

The Otway HRange here has very high capa-
bility for water production. In fact,
two areas in the block have been set
aslde specifically feor thls 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-
mission. The extenslve outcrops of the
Wangerrip group of Tertiary sediments
form important intakes for aquifers.

Hazards and Conflicts

Fire is a serlious hazard 1n thls block,
particularly in the low woodlands and



heath between Gellibrand and Chapple
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 1n the future. If pines are
planted on the sands that form intake
areas for aquifers, the recharge of re-
serves of groundwater may be dlsrupted,.

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
1s one of the best unspciled examples of
this forest type in Vietoria. Land in
this block has a high significance for
the production of domestic water. The
eastern section is significant for both

Aboriginal grinding rocks on freehold
land near Gellibrand.

hardwood and softwood production.

Aboroginal grinding rocks and a rock
carving located in 1962 on private land
near Gellibrand are of considerable
archaecloglical significance.
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General

Prezsent 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 domlnant

parent material 1s the Moorabool Viaduct
group of Tertiary sediments. A small
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area of basalt occurs in the north-east,
and extensive areas of alluvium are
found along the Barwon Valley. In
general, the terraln 1s subdued but
geomorphologlically complex.

Present use

On cleared land, beef cattle grazing,
sheep grazing, and cropping are the
dominant land uses. The publie land
supports some hardwood timber production
and radiata pine 1s grown near Geranga-
mete,

Nature of the Land
Climate

Rainfall varies from about 650 to 850 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 domlnant 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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Digsected Tertiary sediments near Deans
Mareh.,

the south-west, the Wangerrip group of
Tertlary sediments outecrops.

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 soll types in the area

are related to climatic differences and
differences in parent material. Duplex
s0lls are widespread where the rainfall
1s less than 700 mm per year. Friable

34 T6 =16

Alluvium flate of the Barwon Valley near
Birregurra.

dark gradational solls are commonly dev-
eloped on alluvium.

Reddlsh and yellowlsh gradational solls

pccur on the Moorabool Viaduct group of

sediments where the annual rainfall ex-

ceeds 700 mm. On the Wangerrlp group of
sediments, leached sands are common.

Vegetation

The structure and composition of the
vegetation changes wilth climate and wilth
soll 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



messmate, brown stringybark, and associ-
ated specles. Where solls are gradat-
ional, open forests II and III of these
speclies occur, One plant of particular
interest that has been reccorded on

publie land in this block 1s Prgsophyl-
lum beaugleholei, a rare leek orchid.

Fauna

The animal species typlcal of the habit-
ats that occur here are dlscussed 1in
Chapter 11 and listed in Appendix 6.

The habitats represented in this block
inelude dry open forest, heathy wood-
land, grassy woodland, and pastures.
Among the unusual animals cceurring here
are the short-nosed bandicoot and swamp
antechinus.

The brown antechinus is widespread in
open forest and woodland.

Capabilities
Nature conservatlon

The natural bushland in this block is
floristically rich and contalns a diver-
sity of habitats for natlive fauna. It
thus has a high capabillity for nature
conservation.

Some small areas of publlic land, such as
Lake Ayrey, near Blrregurra, provide
valuable waterfowl habitat.

Recreation

The publie land has a moderate capabil-
1ty for this use. There are no out-
standing features of a recreatlonal
interest, but the natural bushland com-
bined wilith the relatively subdued terr-
ain and the proximity to Colac will
result in an increased recreatlonal use
in the future.

Hardwood timber

Capability for this use 1s 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

Fublic land in thils block has a moderate
to high capability for softwood product-
lon where the annual rainfall exceeds

750 mm. However, site quallty tends to



vary conslderably over short distances,
reflecting changes in soill properties.
The radiata pine plantation near Gerang-
amete has displayed satisfactory growth
rates.

Agriculture
Capability for agriculture on the re-

maining publie land 1s generally moder-
ate to low. Solls are often deflcient
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Undulating farmland in the south-west of
the bloek.
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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.

Water

The quality of water 1n streams 1in the
southern portion 1s generally good, but
towards the north quallty decreases. By
far the most significant stream in the
area 1s the Barwon Rlver. Groundwater
contalned 1n the Moorabocol Viaduct group
of sediments, the dominant parent mater-
1al in this block, 1s generally saline,
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but better-quality groundwater occcurs 1In
other peologlcal formations below this.
Lake Wurdiboluc, which 1s the holding
reservolr for the Geelong water supply,
is In the bloeck.

Hazards and Confliects
Severe gully erosion occurs on some

freehold land in thls block. Removal of
the natural vegetatlion would probably

result in simllar scill detericoration on
publie land. Conflicts between nature
conservation and softwood production may
develop in the future.

Significance

Publie land in this block is significant
for nature conservation. It also has a
slgnificant capability for softwood pro-
duction.



8.

General
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 Natlonal 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.

SCALE 1: 2,000,000
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General description

A small portlon of the northern sectilon
of this area consists of flat basalt
plain. Stony rises ocecur to the south
of Lake Corangamite, Further south, the
terrain developed on Tertiary sediments
1s undulating. Most of the land has been
cleared for agriculture, including about
25,000 ha that have been cleared in the
last 15 years by the Rural Finahce and
Settlement Commission. Only a few rem-
nants of this extensive forest remain.

Fresent use

In the south of the block, dalry-farming
1s the predominant land use., Cattle and
sheep grazing, together with some crop-
ping, are practised in the north. Hard-
wood timber, gravel, and sand are
extracted from some areas of public
land. A pine plantation established at
Warre near Port Campbell has proved un-
economlec, although remnants still exist.

Nature of the Land
Cllmate

Rainfall wvaries from 700 mm in the north
to more than 900 mm in the south. Grow-



Ing season generally extends from March
to December, with restricted growth from
June to Aupust due to low temperatures.

FPhysiography and geclogy

Apart from the small area of basalt 1n d #
the north and the stony rises to the
south of Lake Corangamite, the predomln-
ant parent materilals conslst of Tertlary
sedlments., The maln sediments ocutcropp-
ing in this area are the Heytesbury and
the Moorabool Viaduct formations. Lower

lertliary sands and gravels of the Wan-
gerrlp Group occur near Fergusons Hill,

The laterite plateau ts dissected 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 plaln near
Camperdown, rellics of eruptlons are the
volcanic cones of Mount Leura and Mount
Forndon, and the crater lakes Lake
Bullen Merri, Lake Gnotuk, and Lake Pur-
umbete. Lava caves on private land at
Mount Porndecn are of special geocloglcal
interest.

The cecastline is characterized by spec-
tacular cliffs that are currently being
gulckly eroded, leaving rock stacks,
Cave in lava flow, Mount Porndon. caves, arches, and tunnels.




Soils

Duplex solls are developed on both
basaltic and Tertiary sediments in the
north of this block. Towards the south,
soils become gradational. Lateritic
solls occur on laterlte plateau
remnants. Leached sands cccur on small
Recent sandsheets or outcrops of the
Wangerrip group of sediments, Shallow
red and black solls are sometimes devel-
cped on Mlccene 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, 1t consists of
open forest II of messmate and manna
gum. Open 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 Commlssion.

Rare plants that have been reccorded in
thls 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-
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cussed in Chapter 11 and listed in Ap-
pendix 6. These habitats include open
forest, heathy weocodland, grassy woocd-
land, coastal heath and scrub, and in-
land flowlng and standing waters.

In this block the satin bower-bird and
swamp wallaby are at the western limlt
of their distribution. The habitat
sultable for the ground parrot occurs,
but there have not been any records of
thils specles here for a number of years.
Several interesting anlimals, including
the quoll, have been recorded in the
stony rises.

The satin bower-bird is at the western
limit of its distribution in this bloeck.
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The relics of the Heytesbury
have a hlgh capabilility.
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They represent a few
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Lerista bougainvillii, a rare diurnal

thigmotherm,

occeurag in the atony rises.

Recreation

Capabllity of the coastal publie land
For thils use 13 high. The ¢lirffs in
thls area represent the most spectacular
section of coastline in Vietoria. There
iz, however, a danger of the capaclty of
the land for thls use belng exceeded,
The Warre plantation 1s used falrly ex-
tensively for recreaticnal activities at
present. Other areas of public land in
this bleck do not support high recreat-
lonal use at the moment.

Safe access for sightseers at Loech Ard
Gorge.



Hardwood timber

Public land in this block has a moderate
capabllity for hardwood productilon.
However, cutting over some areas in the
past has been ruthless and uncontrolled.
Consequently silvicultural technlques
must be applied to restore productivity.
Isolated areas such as the forested pub-
liec land near Tlimboon are Important in
supplying timber for local use.

Softwood timber

Because of the relatively high rainfall
combined with well-drained soills, the
capabllity of most publie land in this
block - including some land under the
control of the Heytesbury Rural Finance
and Settlement Commission - is moderate
to high. However, some areas are un-
sultable for this use. An example 1s
the Waarre plantation of radiata pine
near Port Campbell, which has falled to
be economic,

Agriculture

Most publie land has a moderate to high
capability for this use, except in areas
where slopes are steep or solls are
chemically impoverished leached sands.
The newly developed land at Heytesbury
has a high fertilizer requilirement 1if
productivity 1s to be maintained. The
Tertiary sedliments of thils area are
liable to gully and tunnel erosion un-
less careful attention is paid to soil
conservation.
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The pine plantation at Waarre has failed
to be eeoncomie,

Minerals

Public land in this block has no signif-
icant mineral deposits other than the
Port Campbell limestone, which outerops
extensively along the coast. This lime-
stone 1s mined on freehold land at
Curdie to produce agricultural lime.
Scoria is extracted from private land at
Mount Leura, near Camperdown,

Water

The quallity of water contalned in the
streams varies. In general it 1s un-
suitable for domestie consumption, but
iz quite suitable for stock use and ir-
rigation. The water 1in the Gellibrand
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River, whilch forms part of the south-
eastern boundary of this block, i3 of
better quality and is used for urban
consumption in the South Otway water
supply scheme. Croundwater is wide-
spread, and that contalned in the Wan-
gerrip or Heytesbury group of sediments
is of good quality.

Hazards and Conflicts

On public land, fire 1is a severe hazard
during summer. On cleared land, gully
and tunnel soll erosion is becoming an
inereasingly obvious hazard. Conflicts
between nature conservation, recreation

pravel extraction, and timber production
are certain to develop iIn the future on
public land.

Significance

The coastline of this block has high
geomorphological significance. The
relatively small areas of natural vege-
tation on publie land represent some of
the last relics of the once extensive
Heytesbury forest. A significant area
of public land, which has already been
cleared, 1s productive agricultural
land. It 1s also suitable for radiata
pine plantations.



9.

General
Present tenure

Public land covers 6,560 ha (or 2% of
the total area), malnly confined to a
coastal fringe between Port Falry and
Warrnambool. The bulk of this is
permanently reserved Crown land. Other
areas include Tower H1ll (606 ha), the
Framlingham forest (1,220 ha), and Lady
Julia Percy Island (150 ha).

ll-f'-"'-ln"-"-'ll‘

SCALE 1: 2,000,000

231

WARRNAMBOOL

General description

The bulk of the terrain is a flat basalt
plain, which is almost entirely cleared
and supports improved pasture. The only
forested area of publle land is the
Framlingham forest, although small res-
erves exist at Mount Rouse, Caramut, and
Mortlake. Towards the scuth the country
becomes gently undulating, with several
volcanic cones such as Mount Warrnambool
and Tower Hill.

The coast varles from steep cliffs at
Peterborough to extensive sand dune
areas west of Port Fairy. Between Warr-
nambool and Port Falry, 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 1s used
for agriculture., Sheep and beef cattle
grazing predominate in the north, while
the south supports dalry-farming and
potato and onlon cropping.

Much of the private land near the coast
between Warrnambool and Tower H1ill has
been dralned by the diversion of the
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Merrl River to the sea through Rut- under licence. Although some of the
ledge's Cutting. land thus drained can only be used dur-
ing summer 1t 1s highly productive, with
These dralnage works have also affected a stocking capacity of five or six
areas of publie land that are grazed cattle per hectare.
. 3.8 S, N lng. e
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Much of the freehold land near the coast between Warrnambool and Tower Hill is subject
to flooding.
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Tower Hill is a nested ecaldera, with secoria cones built up in the original caldera

lake.

The Framlingham forest area 1s managed
for recreation and timber production.
The coast between Fort Falry and Warr-
nambool is used extensively for recrea-
tion, while the remainder of the coast-
line serves thls purpose to a lesser
extent. The nested caldera, Tower Hill,
is a wildlife reserve and efforts are
being made to restore the original vege-
tation, which was completely destroyed
during the first few years of settle-
ment .

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 pgrowing season in the
south lasts from March to December, wlth
restricted growth due to low temperat-
ures 1n July only.

Physilography and geology

Calnozole rocks predominate throughout
the area, the bulk consisting of newer
volecanies. Extenslve sand dunes of
Quaternary age occupy the coast between
Fort Falry and Warrnambocl, but have
limlted cccurrence 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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lon, stony rises, and volcanlic cones,
The terrain of the Tertiary deposits is
gently undulating. Pliocene laterite
plateau remnants exlst on oclder Tertiary
sediments.

Lady Julia Percy Island, 10 km offshore,
was apparently formed by submarine vol-
caniec activity at about the same time as
the adjacent mainland volcances, and was
never Jjoined to the malnland.

Solls

In the northern section of the block the
predomlinant solls developed on basalt
are dark clays. These solls generally
have a thin veneer of lighter-textured
materlal at the surface. To the south,
soils on basalt become duplex., On
Tertiary sediments both gradaticnal and
duplex solls have developed.

Duplex so0dls are confined to areas where
the rainfall is less than 800 mm a year.
These are yellowlsh brown or brown, or
reddish if developed on laterlitic mater-
ial. Where the ralnfall is greater than
800 mm on Tertiary sediments, the solls
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 eruptlve centres such as
Tower Hill. Younger basalt flows carry
shallow stony solls, and red to black

solls have formed on Tertiliary limestone,

Vegetation

Most native vegetatlon has been cleared
from the land in this block. The coast
between Port Falry and Warrnambool carr-
les typlcal dune communities of coast
tea-tree, melaleuca, coast wattle, white
correa, and other species,

A remnant of the wildespread forest that
ocnce covered the southern portion occurs
at Framlingham. In this area there is
open forest II of messmate, manna gum,
and occasional swamp gums. The under-
storey is typlcal of open forest II
mlxed-species communities,

One rare plant that occurs on the block
1s Pterocstylis tenuissima, 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 1In
Chapter 11 and listed in Appendix 6.

The main faunal habitats include dry
open forest, coastal serubs, pastures
and grassland, and inland standing
waters.

Lady Julia Percy Island 1s an important
breeding area for many birds, and the

nesting species include little penguins,
short-tailed shearwaters, falry prions,



diving petrels, sooty oystercatchers,
swamp harrlers, 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 formatilion of the 1sland in isolation
from the mainland is reflected in the
paucity of terrestrial animals.

Capabilities
Nature conservation

Because almost all lands in thils block
have been cleared of native vegetation,
the few remaining areas of the natural
environment have a high capabllity for
this use.

These areas provide habitat for more
than 80 bird species, Some, for example
the lesser knots, are quite rare, while
ofthers such as little stints are becom-
ing scarce. No mammals, apart from in-
troduced species such as rabblts, are
known to occur along the coast between
Warrnambool and Port Fairy.

Native animals such as the kangaroco,
wallaby, and small members of the dune
fauna would be expected to recolonize
the area if 1t were managed for wild-
life.

The capability of Tower Hill Wildlife
Reserve for fauna conservation wlll in-
crease as the natural environment 1is

ha
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restored. The importance of Lady Julila
Percy Island as a breeding area for
birds and seals 1s high. The Framling-
ham reserve has a particularly high
capability for conservatlon since it
represents the only substantial remnant
of the forest once widespread in the
southern portion of the block.

Although 1n many cases dune environments
along the coast have been substantlally
altered by the impact of man, many in-
teresting plant specles and communities
remaln, which support an important
animal population.

Lady Bay at Warrnambool; Middle Island
in the baeckground.
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Recreation

The publie land along the coast, partic-
ularly the section between Port Failry
and Warrnambool, has a very hlgh capa-
bility. Activities include swimming,
fishing, scenlc observation, and explor-
ation,

Many shipwrecks have occurred along the
coast, and several rellics provide addit-
tlonal attractions.

Unfortunately, uncontrolled recreational
actlivitlies on thls coast in the past
have resulted 1n deterioration of some
of the natural environment, particularly
dune communlties.

Tower Hill - because of its ready access
and scenic grandeur - has a high capa-
bility for recreation. The Framlingham
reserve will become 1ncreasingly im-
portant for recreational aectivities in a
natural environment in the future, The
small reserve on Mount Rouse offers a
commanding view of the surrounding
basalt plaln and i1s the only reserve of
publie land on a volcanlic cone in the
northern part of the block. The Hopkins
Falls near Cudgee 1s a notable feature.

Hardwood timber

The only area of publle land wlth a
capacity for hardwood production 1s the
Framlingham reserve. Capability for
this use 1s high, particularly in view
of the difficulty of obtalnling any hard-

Stream-gauging station on Muston 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-
lingham reserve. Capabillity 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 1in this bleock has a high
potentlal for agriculture.



Two fresh-water crater lakes on public
land, Lake Terang and Lake Elilngamite,
have been partially drained in order to
make the fertile veolcanic loam available
for pasture production.

Minerals

Basaltiec rock suitable for crushing and
construction purposes 1s wldespread.
Calcareous and siliceous sands occcur
along the ccast between Warrnambool and
Fort Fairy. Scorla sultable for sur-
facing roads and tracks has been ex-
tracted from some volecanic cones wilthin
the area, but almost all of this land
is in private ownership.

Aerial view of dunes showing tracke made
by off-road vehicles.

384 /17617
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Unetable sand dunes require proteetion
from uncontrolled public access.

Water

In general, water from streams in this
block 1s unsuitable for domestic use.

In some cases, however, it 1s suitable
for and is used for irrigation. Ground-
water 1s widespread but wvarlable 1in
quality.

Hazards and Conflicts

On coastal publie land, partlcularly the
sectlion between Warrnambool and FPort
Fairy, uncontrolled recreatlional 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 vehlcle use, Both of these
may allow ercosilon and damage to vegetat-
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ion. Extension of roads in the area nature conservation, recreatlon, and
would increase this confliet, At readil- timber production wlll also develop in
ly accesslible areas along the coastline, the Framlingham forest reserve.
overhanging cliffs are a danger to the

publlie. Some such ¢liffs have been Significance

removed using explosives. This raises
conflicts with nature conservatlion, as

caves and overhangs used as breeding Because the public land forms such a
areas by bats occur along this coast. small proportion of the total area in
this block, 1t has a wvery high signifi-
The dralning of fresh-water lakes and cance related to preservation of rem-
swamps to galn land for agriculture nants of the natural environment. Lady
raises conflicts with the preservation Julia Percy Island, Tower Hill, and the
of habitat for water-fowl. estuaries and sand dunes between Warr-

nambool and Port Failry have high signi-
It is posslble that conflicts between ficance for nature conservation.



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, whileh 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.

Fresent use

Most of the land is used for agricult-
ure, Woolgrowlng 1s the major industry,
the main breeds being Merino, Polwarth,
and Corriedale. Most farms also carry
beef cattle, although it 1s rarely the
major activity, except for several well-

established beef studs. The dominant
legume in the pastures is subterranean
clover and thls lower-rainfall portion
of the study area 1s reliable for pro-
ductlion of clover, hay, and ocats; barley
and wheat are also grown. However, the
presence of basalt boulders sometimes
makes cultivation difficult.

The public land north of Hexham contains
a plne plantation, a plantation of gol-
den wattle and sugar gum, and an area of
unimproved native grassland.

TERANG
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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, wlith restricted growth from
June to August due to low temperatures.

Fhyslography and geology

The surface geology of most of the block
conslsts predominantly of newer basalt.

Bagalt plaine are the predominant land
form in the block.

A number of wvolcanic cones occur. Tert-
iary sediments and Palaeozolc rocks out-
crop around Chatsworth. The basalt
terrain is subdued, being broken only by
dissection and veleanle cones. 3Stony
rises, representing Recent basalt flows,
geceur north of Darlington.

Soils

On basaltiec material the predomlnant
solls are dark clays, which generally
have a thin veneer of lighter-textured
material at the surface. On Tertiary
and Palaeozole sediments, duplex soils
have formed.

Friable fertile gradational soils have
developed on alluvium and volcanlic ash
that has settled in the immedlate viein-
ity of eruptive centres.

Vegpetation

The native grassland of the voleanic
plalns has almeost entirely disappeared.
The origlnal vegetatlon was apparently a
grassland contalning communitles of
wallaby grass, kangaroo grass, and spear
grass on the driler solls of the low
rises and of tussock grassland on the
low molst areas. However, a relatively
undisturbed area of about 30 ha of
native grassland occurs on public land
north of Hexham.

Grossly altered remnants of native vege-
tation occaslonally occur on the shore-
lines of some lakes. Reed flelds of



cumbungi, cane grass, and rushes are
found in the shallow margins of the
fresh-water lakes, while mud flats and
saltmarsh vegetation occcur around the
foreshores of the saline lakes.

Fauna

The animals typical of the habitats that
peeur in this block are discussed in
Chapter 11 and listed in Appendix 6.

The maln faunal habitats 1nclude grassy
woodland, softwoods, pasture, and stand-
Ing waters.

The water bodles cover a wide range of
salinlities, temperatures, bottom charac-
teristics, and depths, and consequently
provide a diversity of aguatic habitats.
The heavily vepetated swamp areas are

The copperhead snake is common in moist
areqaqs.

The yellow-faced honey-eater is found in
both native woodland and introduced
pastures,

feeding grounds for night herons,
bitterns, ralls, crakes, and waterhens.
Along sparsely vegetated margins, birds
such as plovers, dotterels, snipe,
stilts, and wagtalls forage for In-
vertebrates.

The pastures of the block support a
variety of birds, including predators
such as eagles, poshawks, falcons, and
kestrels. &Small birds adapted to the
open habltat are galahs, curelias,
quails, larks, goldfinches, and white-
backed magpies. At least two species,



This plantation of sugar gum and golden
wattle provides animal habitat in the
agricultural zone north of Hexham.

the plaln 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 bandlcoot,
which are natlves, 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.

Capablilities
Nature conservation

Many of the lakes in the area form im-
portant habitats for water-birds. Be-
cause of its 1solatlon and because 1t
lncludes probably the onrnly 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 aliready used for this
purpose and also for duck-shooting. In
general, however, no public land within
this block has a high capabllity for
recreatlion.

Hardwood timber

The only area of publlic land in this
block with any capacity for hardwood
production is the reserve near Hexham,
part of which (about 165 ha) has been
forested with a plantation of golden
wattle and sugar gum. Capabllity for
this use, however, 1s low but signific-
and in view of the difficulty of obtain-
ing hardwood timber from any other near-
by area.

Softwood timber

Ne publie land in thils bloeck has even a



moderate capabllity for this use.

Pines, however, are grown on the reserve
to the north of Hexham in a small plant-
ation covering 79 ha. Production 1is
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 Nerrlin 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 sultable for road-making 1is found
in volecanic cones, but almost all this
land 1s in private ownership.

Water

Most water contalned in streams and

lakes in this area 1s brackish or saline
and unsultable for domestic consumptilon.
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In some cases, however, it 1s used for
irrigation. Groundwater is wldespread,
but of wvarlable gquality.

Hazards and Conflicts

There is a conflict between the water-
fowl conservation value of some of the
public land swamps and their capabillity,
if drained, for agriculture. The
swamps, whilch carry a heavy reed growth,
may become a fire hazard for adjolining
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 linclude softwood produc-
tion, hardwood production, gravel ex-
traction, and rubbish dumping.

Significance

The publie land lakes and swamps are
significant for waterfowl conservation.
The signifilcance of the small area of
basaltic grassland on public land north
of" Hexham cannoct be overstated. It 1s
probably the largest area of this type
of vegetation remalnling 1n Victoria.
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General
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 acquilred
under the Lake Corangamite Aet 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 PFool
area has been acquired by and is under
the control of the State Rivers and
Water Supply Commissilon.

A small publie land reserve 1s located
on the volcanie cone, Red Rock, near
Alvie,

General description

The bulk of the block 1s a flat basalt
plain with many lakes - 1Ineluding Lake
Coranjgamlte, the largest in Viectoria.
The natural vegetation has been removed
and most of the area 1s cropped or sown
to 1mproved pasture,

CORANGAMITE

Present use

The bulk of the land 1s used for agrl-
culture. Sheep and beef cattle graz-
ing predominate. The fertile alluvium
near Lake Corangamlte supports milxed
farming, including dairying and the
production of peas, potatoes, and
onlons, Dalrying 1s also important in
the Terang--Glenormiston area. Cereal
cropping is carried out throughout the
whole areas.

llf-"-l-"'"--‘
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Nature of the Land
Climate

The average annual rainfall varies from
about 500 mm in the wviecinity of Cressy
to about 700 mm in the south of the
block. The growing seascn typlcally
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
conslsts of newer basalt. A number of
volecanic cones rise above the volcanile
plain, inecluding Mount Noorat, Mount
Elephant, Mount Kurweeton, Red Rock,
Mount Rebecca, Mount Gellibrand, and
Mount Pleasant.

Many lakes have developed in ecraters or
depressions in the basalt. These in-
clude Keilambete, Bookar, Colongulac,
Gnarpurt, Corangamite, Colac, Beeac,
Weering, and Murdeduke Lakes. They vary
widely in depth and salinity, depending
upon thelr method of formation, thelr
catchment area, and thelr outlet. Lake
Corangamite 1s 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 deposlted to
the east of Lake Corangamite.
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Soils

In the northern sectlion of the block the
predominant solls are dark clays, which
generally have a thin veneer of lighter-
textured material at the surface.
Friable fertile gradational solls have
developed on alluvium and voleanle ash.
Towards the south, solls 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 remaln on any public land within
thilis block. Grossly altered remnants
occasionally occur on the shore-lines
of some lakes.

Open forest I and woocdland of manna gum
grow on the stony rises near Lake Coran-
gamlte: however the understorey of these
forests (which are privately owned) 1s
dominated by bracken and has been invad-
ed by a wlde varlety of exotic plants.
Common shrubs are blackweood, 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



The long-nosed bandicoot is found in the
stony rises.

Chapter 11 and listed in Appendix 6.
The maln faunal habitats in this block
are pasture and inland standing waters.

The forested areas of the stony rilses
contain a number of interesting mammals.
The most significant recorded i1s the
quoll. This was common in the 1930s,
but has not been reported for a number
of years. Unusual mammals include the
long-nosed bandicoot and Swainson's
antechinus. The plles of basalt rocks
provide ample shelter for small mammals
such as these and for reptilles, particu-
larly the tiger snake, which is common.

The grass skink is eommon in grassland
aAredea.

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 collectlive-
ly important to the continued success of
many blrd species,

The swamps and lake margins in the block
provide nesting areas for many water-
birds, although thils 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 1is privately owned and



supports breedlng colonies of pelicans,
straw-necked ibis, white 1bis, and
swans.

The differences in salinity between the
lakes are reflected in differing fish
populations. For example, Lake Colac -
which is fresh water (salinity less than
5,000mg/1l) - contalns red-fin, eels,
common galaxlas, Victorlan smelt, trout,
and carp; Lake Murdeduke - which is
brackish (5,000--25,000 mg/l) - contains
common galaxias, small-mouthed hardy-
head, and flat-headed gudgeon; while the
highly saline Lake Gnotuk (more than
50,000 mg/l) contains no fish.

Capabilities
Nature conservation

The habltats with the highest capablli-
ties for nature conservation are the dry
forests and woodlands of the stony
rises; these, however, are in private
ownership.

The lakes of the voleanic plains repres-
ent one of the most IiImportant water=bird
areas in south-western Viectoria, and
thus have a high capabllity for nature
conservation.

Recreation

aome of the lakes 1in this blcock have a
high capability for water-based recreat-
iocn. Fishermen and duck-shooters use
the Cundare pool. Lake Colac, alsc used

ha
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by fishermen, is popular for yachting

and power-=boating. Lake Coragulac also
supports power-boating, but other lakes

are little used.

The feather-tailed glider is wideaspreac
in woodland and open forest com-
munities,

~
1
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Hardwood timber

There are no forest areas on public
land. In almost all cases public land
has a low capabllity for this use.

Softwood timber

Publie land in this block has low capa-
bility for softwood production.

Agpriculture

None of the lakes has a capabllity for
agricultural production, but public land
under the control of the Glenocrmi=zston
Agricultural Cocllege has high capability
for this use. This land is sulted to

Strgw-necked ibis rookery, Lake Coranga-
mite.

grazing and a number of forms of cropp-
ing. Some of the land around Lakes
Corangamite and Murdeduke was inundated
by the e¢reeping lakes in the 1550s, 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, 1s

now leased for grazing, 1n many cases to
the original owner.

Minerals

Basaltic rock suiltable for crushing or
construction purposes occurs on public
land.

Scorla 1s extracted from volecanle cones
in this block, but almost all such land
1z freehold. The Crown land reserve at
Hed Rock contains extensive deposits.

Water

Thls block has a moderate capability for
water production. The water contained
in most lakes and streams in the area 1is
saline or bracklish and unsuitable for
domestic consumption. In some cases,
however, 1t is sultable for and used for
lrrigation. Groundwater is widespread
and of variable quality. In the region
around Lake Corangamite, it 1s used for
irrigating pasture.

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, certailn
industries dlscharge 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 higher-than-average
rainfall, the levels of the lakes in

the block, particularly Corangamite,
rose considerably. This problem is des-
cribed in detail in Chapter 12, and it
seems that the works undertaken to
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reduce the flcodling have been success-
il

Signiricance

The lakes, especlally 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 recreatlon in
the future. Differences Iin 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 scientiflec wvalue for
biological research,.
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METRIC CONVERSION FACTORS
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QUANTITY METRIC UNIT IMPERIAL UNMIT METRIC TO IMPERIAL IMFERIAL TO METRIC
millimetre (mm) inch (in) 1 mm= 0,039 inch 1 1nch = 25.4 mm
Length centimetre (cm) 1 em = 00,3937 ineh 1 inch = 2.54 em
metre (m) foot (ft lm = 3,281 feet 1 foot = 0.305 m (30.5 cm)
kilometre (km) mile 1 km = 0,6218 mile 1 mile = 1.61 km
hectare (ha) acre (ac) 1l ha = 2 47 acre 1 acre = 0,405 ha
Area square kilometre (sq km) square mile {(sq mile) 1 8 km = 0.3861 sg mile (207 ac) |1 8g mile = 2,592 sq km
(= 100 ha)
Mass kilogram (kg) pound {1b) 1 kg = 2.20 1b 1 1b = 0.454 kg
tonne {(t) (= 10,000 kg) ton 1t = 0,984 ton 1 ton = 1,02 ¢
cublc metre (m3) cuble foot (ft3) 1md = 35,31 fe3 1 rt3 = 0,0283 m°
super loot = 423.7 super feet true 1 auper foot true = 0,.00283 m
Volume (timber) = 332.6 super feet 1 super foot HLV = 0.003 m3

megalitre (M1)
(= 1,000,000 1litres)

gere feet (ac ft)

(Hoppus log volume)
= (0,.8098 ac rt

1l ac ft = 1,235 Ml

Temperature] degree Celsius (°C) degree Fanrenheit (°F) 1% = 5/9 {°F - 32) 1°F = 9/5 (%c + 32)
tonnes per hectare (t/ha) bushels/acre 1 t/ha = 14.9 bushels/ac (wheat) 1 bushel/ac = 0,087 t/ha

Compound = 17.9 bushels/ac (barley) = 0,056 t/ha

Units = 22.2 bushels/ac (oats) = 0,045 t/ha
milligrams per litre (mg/l) |parts per million (ppm)}|1l mgsl = 1.000 ppm 1 ppm = 1,000 mgsl
litres per second 1/s gallons per hour (gph) (1 l/2 = T91.T gph 1 gph = 0.00126 1/8

384 /76—18
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APPENDIX 2
RAINFALL PERCENTILE INFORMATION
{(Millimetres)
STATION & NUMBER |ELEVATION . DATA TO END 19657 LATEST INFORMATION®
{m}
PERCENTILE |JAN | PER | MAR { aPR | MAY | Jun | Jur | aug | sEp | ocT INov | DEC |YEAR| MO. [MEDIAN | MEAN | NO.
[YEARS YEARS
30 17| 20| 29| 40| 66| 72| 73| 82| 71| 59 | 41| 32 | B2h
LORME Q0054 50 29 32| n3| S8 79| 98] 103| 00| 92| 87 | 57 | b2 | 915| 81 915 924 an
70 47| 50| e2| 86| 100 126) 129 128| 111 ) 109 | 73 | 61 |1l007
30 2] 21| 34| s0) Ti| T4 TE| 76| 69| sS4 | 45 | 37 | B0l
CAPE OTWAY 90015 A2 50 3h| 33| nws| 68| B6| 96) 96| 91| 85| 7O | S5 | 4N | 865 102 BN 879 | 109
70 60| s0| 61| 87 110 118 111 | 111 100 91 | 72| 6O | 935
30 21| 20| 30| sS4 72| Y2| Bo| B2 T2 60 | 35| 30 | 833
il e T 50 31( 33| 4ol 74| 88| 92| 103| 204| 86| 81 |58 | 49 | B30 | 80 | 891 | 913 | 87
7o 451 nhg| s9| 92| 114|122 124 128 106) 98 | T4 | &1 | 974
WARRNAMBOOL 30 17! 15| 21| 34| s3| s3| s9| sS6| s3] 38 | 27 | 27 | 07
SHIRE OFFICE 27 50 27| 21| 32| s2)]| e5| 74| T3I| T2| 63| 55 | 43| 38 | 685 &9 11 690 96
50081 70 361 36| w3 72| 91| 94| 94 91| To| TF1 | 60| 53 | T33
e ° 30 37) 37| &B] 101 ) 135 134 154 | 167 | 147 | 123 | 90 | &7 |1580
MR RO 518 50 g2 25| 86l 17| 173 187 | 192 101 | 170 103 |119 | 86 |1737] 6 | 1722 |1731| 713
70 92| B9 | 110 184 | 208 240 | 236 224 | 213 186 (133 | 110 | 1862
30 15| 16| =24) 33| 53| s7| 61| 63| s5| 53 | 39| 25 | 666
COLAC qo022 133 50 24| 23| 36| so) vo| 80| 77| 79| 75| 63 | 51| 38 | 74| 64 709 721 ]
Ta 35| b5| sS3) 73| 85| 99| 91| 98| &9 B2 | 7B ] 56 | 776
30 18| 18| 17| 29| 43| 41| usw| 47| 47| so | 30| 26 | 570
SKIPTON 89025 50 251 33| 35| 47| s4| su| s6| 57| 62| 61 | 4B | 4o | 639| &8 628 629 75
T0 38 b6 61 65 TH 69 69 T3 76 T4 68 60 695
30 18| 19| 26) 38| 60| 51| 61| 72| 63| sS6 | 37| 27 | To2
CAMPERDOWN 90011 165 50 30| 30| 38| sT| 7| 78| 75| 86| 7TT| 7O | M| MT | 753| 68 755 773 T4
T0 ho| 47| s6| 77| 94| 103| 91| 107| 98| 88 | 72| 64 | Bid
30 17 15| 21 37 52 uT 50| sB 53| 4B 35 26 629
MORTLAKE 90058 50 30| 21| 31| 53| 65| 7o) 65| 74| 64| 67 | 44 | 38 | 6T4| 81 676 682 fo
70 19| 4o| 56| &7 | 82| 83 42| BB{ 80| B2 | 65 | KT | 731
3o 18] 1] 22| 37| 55| 53| 62| 62| 57| 58 | 32| 25 | 6h2
PENSHURST 90063 50 21| 25| 35| 54 67| 71| 73| TT| 7ol 65 | 43| 39 | Tos| @2 708 719 90
70 41| 41| so| 75 B5| ou| BA| 91| B9| B2 | B2 | 52 | TN
1. Data from: "Review of Australia's Water Resources: Monthly 2. Data supplied bv:
Rainfall and Evaporatlon.” (Bureau of Meteorology: Bureau of Metearology,

Melbourne 1968.) 1975.
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WATER QUALITY
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CRITERIA AND OBJECTIVES FOR PUBLIC WATER SUPPLIES IN AUSTRALIA
COMPARED WITH THE 1958 WORLD HEALTH ORGANIZATION STANDARDS FOR

DRINKING WATER

Characteristic W.H.Q, standards Criteria for Australian
1958 publiec water suppliles
Permissible Excessive Treated Untreated
Physlical and chemical
Colour mg/1 5 50 5 50
Turbidity mg/l 5 25 5 25
Taste and odour Unobject- Unobject- Unobject- Unobject-
lonable lonable lonable lonable
Total dissolved solids
500 1,500 500 1,500
Total iron mg/l 0.3 1.0 0.3 1.0
Zinc mg/l 5.0 15.0 5.0 5.0
Copper mg/1 1.0 1.5 0.3 1.0
A.B.S. mg/l 0.5 0.5
pH 7.0-8.5 6.5-9.2 .0=-8.5 6.5-9.2

Fluoride (F) mg/1
Nitrate (NOS} mg/1

approx. 1.5
approx. U5

1
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Maximum allowable econcentrations

Toxlc compounds

W.H.O. Australia

Chromium (hexavalent) mg/1 0.10 0.05
Arsenlc (As) mg/1 0.2 0.085
Lead (Pb) mg/1 0 0.05
Selenium (Se) mg/1l 0.05 0.01
Barium (Ba) mg/1 1.00
Cadmium (Cd) meg/1 g.01
Cyanide (CN) mg/1l 0.01 gL 0L
Silver (Ag) mg/1l 0.058
Chloreoform-soluble carbon-
filter extract mg/l 0.20
Bacterial count M.P.N.* of coliforms

in 100-ml portions
Egeherisehia ecoli per 100 ml Chlorinated Untreated As for W.H.O,

90% 1 90% 10 standards

100% 10 100% 20
Radiological requirements
alpha emitters 30 x 10-6, ue/ml As for W.H.O,
beta emitters 30 x 1U'5, uc/ml standards
Strontlum 90
Rhodlum 226

¥ M.P.N. - Most Probable Number, obtained by the multiple-tube method of testing.

Footnotes

(a) Problems associated with lron content are greatly affected by the physilcal
state of the 1lron compounds present, consequently permlssible 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 fellowing table provides groundwater users with a gpulde to the upper limits of sal-
inity that are acceptable for wvarious purposes.

Uses Upper limits of salinity
(mg/1)
Irrigation
Citrus, legumes, garden plants 1,000
Vines, grass, cabbapes 1,500
Cotton, lucerne 2,500
Livestock
Poultry 3,500
Pigs 4,500
Horses 6,500
Milking cows and ewes 7,000
Beef cattle 11,000
Dry sheep 15,000

Secondary industry

Rayon 100
Paper 150
Fetroleum 350
Carbonated beverages 850

Source: Groundwater Investigation Programme Report, Victorian Mines
Department, 1971.



APPENDIX 3C

AUTHORIZED IRRIGATION FROM GROUNDWATER RESQURCES

Area irrigated (hectares)

Total
Pariah liiigﬂilan Fermanent Mark a a;gigﬁized
licences ) arket gardens,
anggal. and Lucerne annual crops, Total (M1/annum)
naksya and cereals
pasture
Bellast 3 19.0 - 4.g 23.9 132.0
Bootahpool 2 24,2 - - 2.2 148.0
Colongulac 1 B.1 4.0 - 12.1 Th.o
Corangamite 1 - 4.0 - 4.0 25.0
Cundare 1 B.1 - - 8.1 53.0
Dreelte 3 20.2 26.3 - 46.5 2B7.0
Eckline 1 16.2 - - 16,2 99.0
Framlingham West 1 21.0 - - 21.0 129.0
Glenormiston [ 34.8 2.0 - 36.8 231.0
Korofit 34 241.3 8.0 168.4 418.7 1942.0
Laang 2 10.1 - - 10.1 68.0
Marida Yallock 1 10,1 - - 10,1 62.0
Meeral 1 8.1 - - 8.1 50.0
Mepunga 19 04,2 12,0 44,0 360.2 2045.0
Nalangil 1 6.1 b.o 6.1 16.2 81.0
Nirranda 5 TH.8 - - Th.B 4b78.0
Hullawarre 5 £6.7 2.0 - £B.T -1
Furnim 2 28.3 - - 28.3 173.0
Tallangatta 7 Th.6 - - T4.6 h63.0
Wangoom 11 46.9 - g.2 56.1 322.0
Warrlon 10 85.3 25.1 12.0 122.4 TO0.0
Warrong i 28,7 2.0 4z2.9 73.6 291.0
Willatook 2 8.1 - 16.2 24.3 100.0
Woolsthorpe 1 - - 4.9 4.9 «18.0
Yambuk 3 8.1 30.0 - 38.1 233.0
Yangery 36 319.1 35.0 296.5 650.6 3036.0
Yarpturk 2 4o.5 - bo.s Bl.0 376.0
TOTALS 163 1512.6 154, 4 646, 6 2313.6 12045.0




AUTHORIZED IRRIGATION FROM SURFACE WATER RESOURCES

APPENDIX 3D
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Ne. of Area Airrigated (hectares) Total
irrigation 1 volume
Source permits Fermanent | , . ne | MBrket gardenaJ authoriged Remarks
pasture annual erops, | Total {M1/annum)
and cereals
Barwen Rilver Catchment
Barwen River 30 6.4 28.9 78.8 204.1 1324.0 Some diverters outside
Study Area
Gellibrand River
Catchment
Gellibrand River 20 178.7 - 2.0 180.7 1085.2
Carlisle River 8 101.2 - - 101.2 608.0
Chapple Creek 1 k.2 - - 4.2 25.0
Kennedy's Creek 8 39,3 - 1.6 hz.q 270.8
Hopkinas River Catchment
Hopkins River 50 153.6 59.9 §3.5 57,0 2829.5 Some diverters out-
side Study Area
Mt. Emu Creek 15 123.1 - 17.0 140.1 Toh.0
Coastal Streams
Curdies River 19 233.5 10.2 2.7 286.4 1380.9
Moyne Rlver 10 58.6 - - 58.6 333.6
Merrie River 76 T728.2 45,8 136.0 q910.0 4573.7
Alre River 3 2.1 - 16.6 18.7 112.0
Barhim River 1 2.0 - - 2.0 12.3
Skenes Creek 1 4,2 - - 4.2 25,0
Wild Dog Creek 3 75 - 8.3 15.8 95.0
Sugarloaf Creek 2 6.2 - b2 10.4 62.0
TOTALS 247 1938.8 184, 8 i52.7 2436.3 13531.0
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APPENDIX 3E

STREAM GAUGING STATIONS

Yaurs of Dralnage Annual discharge (M1) Mean
STATION speration I:,:EJ.r A salinity Remarks
km“) Maximum Minimum Mean {mg/L)

Alre River

- He#ch Forest BUsH5 - TO/TL 25 B2 ,000 i, 280 22,067 112

Alre River Includes Little Alre

- Wyelangta 67T/68 - GB/69 &8 B1,435 19,082 50,252 90{esat) River discharge

Barham River {(East

Branchl- Apollo Bay | 64465 = 69/70 32 28,172 4,983 18,712 103

Barwon River (West Above tunnel, Includes
Branch) Forpest 27/28 - 4B/ g 52 42,853 G, 385 24,830 Unavallable | G.W. & 3.T. diveraions
Barwon River g.W. & 5.7. diversions not
- Winchelsea 22/331 - 65/66 1052 508, k40 30,850 141,730 g4z ineluded

Barwon River

- Inverlelgh BE/ET - TOATL 1269 237,419 6,796 93,992 1168

Birregurra Creek Includes Lake Colac and
- Rickett's Marah 9460 - TOAT] 140 29,690 12 T.,9uk I000(eat ) Lough Calvert diversions
Carliale River Gauglng discontinued

- Carlisle 30/31 - £7/68 78 87,580 6,476 38,584 148 April, 19G8

Cudgee Creock

- Cudgee 65466 = 69770 194 §§,261 6,537 24,978 626
-Cumberland River

- Larne G6/RT = ROQSTO ET 20,229 3,626 14 ,54% 1aaeat)

Curdles River

- Curdie 56/5T7 - 69/70 790 277,600 5,218 127,100 662

East Barwon River

- Forrest 55/56 - 69470 17 12,483 1,369 7,850 12h Above tunnel

Gellibrand River

- Upper Oellibrand |50/51 - 69/70 52 99,230 5,711 37,029 116
-ﬂellthrand River Below 3.R. & W.5.C. pump=
- Carlisle B4/65 = 69770 565 260,150 36,770 158,060 141 statlion at Carllisle
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STATION Yeara of Drainage Annual discharge (M1) -
operation arga aalinity Remarka
(km®) Max imum Mindmum [ Mean (mg/1)

Hopkins River

= Pramlingham 56/5T = 69770 5157 531,450 5,301 151,410 3306

Hopkina River Includes Mt. Emu Creek

- Hopkins Falls 56/56 - 6970 8385 984,000 14,185 318,730 2280 dilscharge. Approx. one
halfl of catchment ocutside
Study Area

Kennedys Creek

= Kennedys Creek Gh/65 - 69/TD 282 63,970 24,885 32,934 319

Lardners Creek

= Gellibrand GH/A6S - 69/T0 Ia 34,155 5,005 21,152 119

Little Alre River

= Gellibrand 56/56 = 69/70 11 14,888 3,812 11,212 LT

Merri River

- Woodford 49/50 = FOS71 B39 187,774 7,870 TH,318 1500{eat }

Moyne River

= Toolong 56/5T = 6970 570 95,600 2,393 39,878 1568

Mt. Emu Creek

- Skipton 21/232 - 69/70 1251 234,040 1,468 66,810 1833

Mt. Emu Creek

~ Garvoe 65/66 - 69/70 1067 187,786 6,439 90,533 2000(est )

Pirren Yalcak Creek

= Pirron Yallock 6L/65 = TO/T1 169 ho, 298 185 18,626 27

West Arkina Creek Above Otway Scheme diver=-

=~ Wyelangta 58/59 - TO/T1 4 5,292 1,283 3,775 88 slon welr

Woady Yaloak River Catohment largely cutaide

- Cressy 56/86 - 69/T0 1158 183,710 6,806 62,290 2560 Study Area
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APPENDIX 3F

EXISTING TOWN WATER SUPPLIES

Dally Consumptilon

Townahlip Or Area Water Authority Source of Supply Remarksa
Average Max L mam
(ML) {M1)
Al lanaford 5.R. &k W.3.C. Otway System 0.50 1.00
Apollo Hay Apollo Bay Waterworks
Trust Barham River (West Branch)
and Andersons Creek 0.90 2.30
Birregurra S.R. & W.B.C. G.W. E 5.7, Barwon Sysatem 0.22 0.50
Camperdown Camperdown Town Counclil Otway System 2.01 T.25
Cobden S.R. & M.5.C. Otway System 1.37 3.00
Colao Colac W/Worka Trust West dellibrand & Consumptions include
Olangolah Rivera T.27 14.50 Northern Shire areas.
Forrest Forrest W/Works Trust Weast Barwon Dam 0.07 0.11
Geelong G.W. & 8.7, Upper Bapwon Catchment &68.00 246,00 Consumptions include

5.R.'s Bellarine Penin-
sula System.

Gelllbrand Gellibrand W/works Trust Lardner's Creek 0.05 0.10 Estimated consumptlons.
rorolt Korolt W/works Truset Bores .30 0.80
Lismore & Derrinallum Lismore & Derrinallum
Waterworkas Trust tway System 0.30 0.65
Loarne Lorne W/works Trust Erskine & 5t. George
Rivers 0.20 0.60
Mortlake Martlake W/works Trust Springs & Bore 0.55 1.60
Noorat & Olenormiaton S.R, & W, 8.0, Otway System 0.62 2.30
Otway HRural Diatrict S3.R. & W.5.C. Otway System 1.37 2.80
Otway Watepworks " 3.R. & W.3.C. Otway Syatem 1.37 2.90
Fenshurst Shire of Mount Rouse Springs & Hore a.20 0.36
Waterworks Trusat
Peterbarough PFeterborough WYworka Truat | Bore 0.03 0.0§
Fort Campbell Shire of Heytesbury Bore 0.23 0.50
Waterworks Trust
Fort Falry Fort Falry W/works Trust Hores 1.60 2.50
Skene'a Creeck Skene'sa Creek W/worka Tat. | Skene's Creek 0.02 0.16 Estimated consumptlons.
Works not yet operating.
Simpsan S.H. & W.5.0C, Otway System 0.32 0.90
Terang S.H. & W.5.C; Otway System a.74 1.80
Timbaon Shire of Heytesbury Bore 0.55 1.20
Wiaterworka Trust
Warrnambool Warrnambool City Council Otway System T.39 15.00
Winchelsea Winchelsea W/works Trust G.W. & 3.T. BarwWwon System 0.50 1.50
Wye River Proposed Waterworks Trust | Wye River 0.03 0,30 Eatimated consumptlons.

NOTES: 1. G.W. & 85.7. = Qeelong Waterworks & Sewerage Trust
#., 5S.R. & W.5.C.= State Rivers & Water Supply Commisalon
3. Consumptions are generally based on 1972/73 usage. Reatricts on the use of
water for pardenlng purposes were applled In areas served by the Otway
System for a perlod durlng the 1972773 summer.




Rliver
(pauging station)

Aire River
(Beech Forest)

Gellibrand River
(Carlisle)

Moyne River
(Toolong)

Curdles Rlwver
(Curdie)

Barwon River
(Winchelsea)

Hopklns Rilver
(Hopkins Falls)

APPENDIX 3G

VARIABILITY OF STREAM FLOW

Dralnage area Maximum
kme daily flow
(M1/day)

25 1393
565 9987
570 6662
790 27848
1062 25934
8355 30807

Source Viectorian River Gauging to 1969
State Rivers and Water Supply Commission.
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Minimum
dailly flow
(M1/day )

1.7

17

0.5

2.+9
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APPENDIX 4

OCCURRENCE OF PLANT SPECIES BY BLOCKS
(Some blocks were more intensively sampled than others and the absence of
a recording does not mean that the speciles does not occur in the block.)

fotlentlfie Mane Blogk Humber Sstantiric Name Blogk Hunber
i 2 3 4 5 & Y B 9 3 11 1 2 3 &8 5 [ 5 15 11
Acasia apuleaeieonims + Afuga australia # * + ‘
Asasia arsata ¥ + Albiadas lophantha * *
R ey 0og R R Altapnanthers dentvoulata +
Acaaia gemiatifalia L
Aoaaia langifolda - ¢ Alyzia burifolia - # ¥
Aczoia mearnais * ' Ammaphila aremarias * +
i 1 # * * * # - *
Aopas i 5 § dmpares xipheelada # * * * . # +
Acpala mucronata * - # + * . # *
dogoia myrtifolia g * + oo e dmphibromus neesid L
Acasia pyenantha + #* Amphibpomun recurve s * *
Asacia sdligna * dmphibromus striotus .
Asaaia afriota * L] * ¢ ¢ ¢ * Amphipogom atrictus *
¥ I
dymesa ""-.Iu{"' P Amyama pandulum * - L R - *
Acaala pveraledlua +* * R 5 :
Adaasia epertioillata +* + * * L * " # 3 L
Amagallis arvenais ¥ - L * + -
Aogena araarinifolia * * . * ¥ - - *
Azaena ashinats + - + * Angianthus pretaaianus . -
Asaena ap. * dnguillaria dicica *
Acatosel o vulgaria . * " * - Anpgrasma Leptophyllia + +
Aghillaa millefolium ¢ Antharanthum odoratum N M $ O+ @ +
Acianthus esrsartua * + . Actun ericoides + "I
dofuntiug raniforuce ¢ Apalochlamys epeceabilis ’
dorotriche affinla - + PR . .
dorFctrioke prostrata + . v
Aapotriche serrulata * . " [ R S Aphalia gracilia F ¢
Aphalia pumilieo * +
Adignium aethiopioum # * * * ¥ . " ¥
Apium gravaclens *
Agropogon litteralia ¥ Apinn prostratun 2 i 2
’
Agedkyron SLEbRUN ¥ - Aptania cordifolia -
£ *
Agnenthh atenaned K [ b A iy ¥ ¥ Arotathaos salendula + -
i * +
Agreseis titlapddens ' - Arehrochilus huntionus +
Agroatia rudia + - " * * +
Arthroonamum arbusculum »
Agraatia ap. .
: Arthragnamun halognemoidas .
Aprostia wtolomi fara +
Agroatis tenuis * * L S I Arthropodium milleflorum . + v
$E v , R +
Alpa saryophylles " * + # Adperula dn_f‘lru
* IR R« Adparula gunnif - '
Aira praecax
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-
dclentifle Mame a
Black Humbar Selentific Name Block MNumber
- 2 3 h 5 &6 7 B 8§ W 11 1 2 3 5 & 7 @8 % 19 11
daparula ssaparia * Bapatawra prostrata * + . I
daparula op. * Brachyoome cardiodarpa + +
Asperula subsimples . Brachycoma divarsifolia . *
Asplantum bulb{flru' * * * + o * # Brachycome multdfida #
Asplanium flabellifolium * + # " Brachyocome parvula * "
Agplantum flaseidum + + + Brachyocme perpuailla -
Astar subulatus * # * Braahysoms uligincss #
Astroloma humifusunm - e Brachyloma alligtun * " - * "
Athyrium australe # . f Brassioa ap: " %
Atriplar hastata - & " Brisa mazima . ‘
depiplor paludosa + Hrima minor v v + . v
Atpiplar semibacoata + * Bromus mollia @ -
Australani musllerd * " & - § + Bromus l!l.'rfl‘lfi B
Iromus unicoloidea I3 #
dnolla filiouloides * "
Brunonia australia . , 1 ‘ . '
Baeckea romosfaaing @ fulbinme bulbosa ) *
Bulbine aemibanbat
Bankaia marginata . * * L i L
Busase-pubibsida . . . - Pupokardic usbellata ¥ # " N n # # "
furagria apimaa "y
Boumea acuta + bl . * + P o e % n > :
Boumaa gunmii ¥ # Caeaia paretflora .
Baumea Junoda + ¥ Cakile adentula "
Baumea laza ¢ + Cakile mapicimg + ‘ " .
& bigi +* +
amuua THetgnene Caladenta carmag # * *
(144 * L A
;‘“'udl; :MTT": Calademia quui;gm #
+* + +* +* *
edfordta saliatna * Caladenmia deforais #
Bellie parennia * Caladenia dilatata +
Bayaria leschenaultii * & Caladenia iridescans *
Caledania latifolia L
Billardiara longiflora o ch ¢
Caladanio mensdasif +* *
Billapdiara scandens - - ¥ * + * R
Caladenia pataracmdii + *
Bleohun aggregatum #* + * + + L Caladenia retioulata #
Blechum fluviatile + [ T + tatadenia ap. *
Bleahnum mimus * * * * + * L Caladenia tessallata ¥
- *
Blasknus rudus P ¥ £ E # * e S " "
Blachnum proserum - L ' T A
Callitriche brashysarpa +
e oy A Catlitriohs muatlori .
Agpremda mama ¥ # + callitricha . N v 4
i +
Rananta purvt o . ¥ z callieriche etagnalia )
& 1 +
ceaiaea aimerea * * * Calosephalus brounii " ‘ o i
Bpsaiaea cordigera *
Calocephalus lastaua #
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Selentifle Name

Hlock Mimber

5

[

7

10

11

Salentirlie Hame

Llock Numbor

5

&

1

Caloohilua caxmpoatria
Calpchilue paludosun
Caloghilus pobarisoniy
Calochilus ap,
Calorophus lateriflorus
talyategia marginata
Calgmtagie aopium
Capaeila pilosula
Cardamine dobilin
Fapdamineg dictyaparag
Capdaming sp,

Cardamine tenuifolia

Cardusa pponcoaphalus

Carduus tenniflorun

Caréz appreasa

Carez Hfohamoviara
Carex Frepiculimia
Capez brosnii

Carazr fadeisularid
Carez gaudichasdiana
Capaz gunniang

Parer laversd

Cares pumila

Cappabrotue possail

Casaintd aculdata

Casaysha glaballa
Camaytha mplantha
Cunayths pubsscdns

Com warina littoralis
Casuarina paludosa

Cosudring atriota
Catapodium rigidum

Camntie peacgndps
Comatia ap.

Conbtauriue =lAud

Cantaurium puloke!llun
Centella sopdifolia

Cemgipada ounminghami{

Cembpolepia aristata

¢

*

- o+ W

Cantrolepls foacioularia
Cantralepin glakbra
Cantrolapia polygymna
Cantrolapia atrigosa

Cepgatiue glomeratum
Chamaencélla sarymbosa
Chatlanthon tenuilfoloa

Chanopodium glavcus
Chamopodium murale
Chenopodivm pumtlio

chiloglottdis cormuta
Chiloglotede rafloxa
Chilogloteis ap.

Chorisandra enodie
Chryaanthemum ap,
Cloendia Jiliformin
Cirafum vulgara
Clomgiia ariatata
Cleamapia mierophylla
felobantkua apdtaliun

Compapurnd oalymega
Comaaparns defoliatun
Comasparag erfainum
Comeape PG Fe o
Comesparma volubile
Camadpe peum mitakell{d

Compoluylua drubescans

Comyaa bomarienais
Congaa sanddenafa

Caproama kirtalla
Coproama quadrifida
Coproama rapena
Correa alba

Coprea laurdnaiang
Correa reafleza

Capyban fordiamiy
Coryban ap,
Corgban unguiculatua
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Block Mumber

10

11

Selentiflc Mami

Bleock Number

9

10

Il

fotula cuatralis
cotula eoroncpifolia

fatula reptana
Craspadia glausa
Crasiuia helmaii

Craaoula macrantha
Craaaunla pediosllosa
Crasaula peduncularis
Crassula sieberana

Cratasgue monogyma
Crepia ap.

Cryptoatylis aubulata
Cremapterins haterophylia
Culeita dubia

cyathea auatralis
Cyathaa ounninghamid
Cyathea mapoencana

Cymbonotun profesianua
Cymadon dactylon

Cynogloanun awetrale
Cynoglosaun latifolium
Cymoglenaum auavaolena

Cymopurus oriotatun

Cynopurus echinatun

Cyperua aragroatia
Cyperus Lluoidua
Cyperua tanelluae

Daotylie glemerata

Banthonia caeapitona
Danthonta genioulata
Danthonta pallida
famehonia panieillata
Damthonia pélosa
Manthomia procera
Danthonia racemong
Danthonia samiamnularia
Panthonia sdtasea
Pantkonia app.

5 & 7
= .
Y
o
¥
I
L R
¥
"
L
#
&
P

*
L S
-
T

- %

-

-

Baweus carota
Pasoun gloahidiatus

Davtgata bravifolia
Pavieata latifoldla
Pavigata wliedifalia
Pavienia virgata
Dennptaedtia davallicides

Peemodive varianas
Deyeuria denag
Dayeusia minor
Dayduzia quadrioeta
Dagwuria &p.

Dianella revoluta
Dianalla ap.

Dfgmnalla tasmanica

Diokelgohne srinlia
Diahelachne aoilurag

Mehordra repons
Dichopogon atrictus
Dlokaonds antaratica
Digitalie purpuraa

Pillwynia globarrima
Délluwynia saricea

Pipodium punetatum

Pimedon lin diatichophylla

Plupdia longifolia
Dturila palustrie

Diuris podunculata
Dodonasa eumeats
Doodia media
brimya lanoeolata

Drossra aurioulata
Oropara birata
Drosera glanduligara
Urogera paltata
frogera planchonid
frogara pygmaea
Drogera spathulata
Drosera whittakerd

5 & 7
#
# #

* #
.+

¥ v
* # #
* + *
.

L #

v
P
L
LI
[
.
L
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Splentific Name flock Husbepe Scfentilfla Name Block Mumber
5 & 7 8 10 11 1- 2 L T T ety | w0
Orgmaphila syamecarpa » ¢ Famtina Avundin b b4
Featuoa haokeriana +*
tryopon Jifven ' Fastuoa [ittoralls - ®
Exhinopogom ouvatus . ¥ * Fumeria o
Eleveharls aouta t Faknia elarkel 4 .
F!J-‘.ld"lﬂlﬂ.l nl.n-.j'm. Cahnis radala +
Eleacharis gracilis Cehnia aisbarana " # # + ’ &
Elgoakaris sphavalata Gakmia trdfida .
b tam
Euohgladna Fomentosa Galium aparine *
Epgeria impresad - * + L Falium australe
Epaeria lamuginosg + #* # Galium afliare +
Epaaria obtusifolia + L Galium goudiohoudid " -
Eptilobive Billardfdrianum * ¥ ’ Gatium marale
Epilobium ainereun LA § h dalue: Fripngie B Lot
Epilobium Ripeigerum # Qaliym ap, ® *
AN IR AR Gantrodia sesamoidea LI L +
Eiod 4F; M Gemiata monapassulana
Erfoohilus cuaullatus L ¥ * dsTaniim diaigecis ¥
Gergrium homeanus bl
Erodium aioutariue Gapantum malla &
Epyngium papolculooun ¥ Farand um potentillofden #* * M # #
Fuoalypiun apomaphloda ® # :‘M':". #otandari L * * o E
Ewoalyptus bazteri * ” .
Fusalypeus samaldiulenaia # Gleadohenia circdnnata " - " +
Fupalyptus aledosalys + Gletohania mioraphylla #* * * *
Fusalgptus oypallesarpa L4 L hs Glassodia major +
Fuaalyptus kitsoniana a1 i
isoTusine aietie " ' ’ yoeria guatralds C B * #* *
Buoaluptus obliqua R Glyaine slandestina ]
fusalyptus ovata R * Glyaine latrobeana +
Fupalypetus radiata * . Graphalium candidissimum + !
Fusalyptua pagnana e Gnaphaliue gymicoaphaium + # * TR
Fusalyptua ap. * * Graphkaliua {ndutus Fy
Euoalyptua at-Johnii Gmaphalium fnvoluorarus . "
Fucalyptus viminalis R . R | * Enaphalium Japonioum *
Fuphorbia paplus * Gnaphaiivn lutes-album ¥ s e *
) ) Graphkaliue purpurdus I ' I
LT it %
Ewphrania oollima Emaphalius aphasricus * * *
Expeappos auprasaiforsaia * + r ¥ Graphalive spicatum +
Exgoarpas atriotus *
Somphalobiue @
Exocarpon agreiacla + i e * il i

Gompholobium kuegelii
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Sclentific Hanme

Blook Humber

10

11

Solentifle Nome

Block Mumber

10

11

Haliohryaun
Heliohryaunm
Heliohryauwn
Haliohryoum
Haliohryoum
Ko léahryaun
Heliohryaum
Haliohryaum
Hallohryaum

Goodenia genioulata
Goodanta humilia
goodenia lamatg
Gopdenia owvata

ropdia lotifolia
Grommitisa billardierd

gratiola pedunculata

graticla perupiana
Sravillea aguifolium
Gymmoschosnus sphasrosephalua

gynatriz pulokella

Rakea neriosa
Hakea ulicing

Haloragin brownid
Haloragie amcalata
Kaloragie micrantha
Faloragis tetragyna
Haloragie teuorioiden

Hedyrarya anguspifolia

apioulatum
blandowakianum
dendroidaun
leusopaideum
obtusifolium
paral fue
PFogarstanuw
roamarindfal {un
eoorpioidan

Femarthria wmaimata
Nemiohroa patandra

Fibbartia godoularie
Hibbartai aspara
Hibbartia astrotricha
Nibbartia fasodoulata
Hibbertia proousbang
Ribbertia serioea
Sibkbartia ap,
Hibbertia striota

Fiatioptaris inoisa

5 & 7
+
O
+ + +
- +
* +
+
* -
¥
¥ ¥ ¥

* +
L +
+

. @
ER
*
-
-
PO
-
*
o

-

o+

-+

* % % %

-

Holows [arseus

Hordeum hyatriz

Rordeum laporinu=

Hovea heterophylla

Hydroootyle eallicarpa
Rydroaotyle capillaria

Fydrocotyle foveslata
Hydrocotyle hirta
Hydeocotyle lapiflora
Mydrosotyle muscosa

Nydrocotyle aibrhorpioides
Bydrocotyle vertdiaillaca

Uymenanthara demtata

Fymemobolya procusbans

Hymanophyllum cupreaniforme

Hyperioun androsaemus
Egparioun graminaum

Kypookoeria glabra
Fypochoeria radicata

Hypochoaria ap.
Hypolasna fastigiata
Hypelepin ap.
Hypozia glabella
Fypozia hygromatrioa

Imparata oylindrioa
Indigofera auetralia

Taoetas drumsondid

Faopagen geratophyllius

Taotoma fluviaedl fa

Jursue articulaiua
Junaus byfonfua
Junaus agespitiaius
Junous sapitatus
Junows Molosakaanus
Junous homalosaulis
Junsus Erauanii
Junows pallidus
Junoua pausiflorus

5 & 7
- - -
* £}
*
-
-
L

¥ -
¢
+* *
. 2 #
* L *
+
+ *
¥
L *
* * +

- 3 %

+ 4 % % %

-

-

- % % % 0%

384 /76=19
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Junows plandfoliua
duntus prosanud
Jumens radeld
Sunaus repolutue
dunowun Bpp.

Juncud waltatus
Kennadia prostraca
Foelerfa phledadea

Laganophora graailis
Lagenophora atipdtata

Lagurue ovatus
Lantopetalum bassri

Lastredpaia Wiapida
Lasepeopeia ahephordid

Lavatera plabaia
Lovrancis spioata
Lagmannfa sensiliflora

Lamna winop

Lapatodon tarazacoidea
.’.apidnlpirnﬂ CoRGAVER
Lepideaparmg [l forss
Lepidoaperms gladiatum

Lepidasparmg laterals
Lepidosparmz lincars

Lapidosparmz longitudinale

Lapidodpapms aeanii
Lepidoapirng geniteran

tapilasma ap,
Laptocarpus browmid

Laprorhymohon Lingarin
LﬂFlarhjlthﬂl BJuENIL A

L-p:grh'l.m-.u canui foliun

Laptoapermum glabrescena
Laptospermum funiparinus
Laptoapermum lamigarus
Laptoaperaum myrainoldes
Leprospernum sropdriue

Lepyrodia muellerd

-

-

#
*

L
L3

L3

*

*

* 4+ 5 3 % =

*

LI S S T T R

- = ¥

S |

10

11

Zelentilfla Hame

Block Humbaor

5

]

T

Lewsopagod auntralin
Lauwsopagon arfsatdes
Lawcopegon glasialis
Lawcopogen lamasolatus
Loweopogon parviflorus
Lewcopogon oirgatun
Lilgeopais polpantha

Limonaila aquacioa
Limoaaila suatralin

Lindeayn Pinearis
Linus marginale

Lobelia alata
Lobalia gibbosa
Lobelta rhombifolia
Lobaolia ap.

Loganta agata
Lalium parenna

Lomgndra filifornia
Lemandpa plawsa

Lomandra longifolia
Lomandra miarantka
Lomandra multiflara

Lomatia fraserd
Lomatfa tlinifolia

Lotud quetralia
Lotus hiapidus
Lotus pedunculatus
Lusuia spp.

Lysium ferdoisntmum

Lysapodium deutarodansum
Lycopodium laterals

Lycopus audtralis
Lyperanthue nigrisans

Lyehrum hyasopéfolia
Lychrum aalicaria

Nalus ayloasiria

Malva nicgeenals

E I

+

* o+ =2 %

R
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Selentific Hame

Block Humber

Solentiflic Nasme

@ 31 & 5 & 7 10 11 1
Malva parwéflora Myriophyllus elatinoidan
" # Myrfophyllum integrifol fus
Norfanthus procunbanas RSP # f
Nyriophyllum moullari
Narrubiun vulgars * Myriophyllum podunoulatus
Maaua pumilio Nuriophyllum propinguum
Nesodium australa # Myriophyllum ap.
Maodium flabellifoliue L & Nestureium offdainale
Hasodium rarum + Fasturtium ap. #
Madicags lupuiina Nertara raptans ¥
Nadioage polpmorpha
Notelasa ligusirima ¥
Nelalawoa dquames "
Nothofagus cunndnghamii .
Melaleouoca aguarrosc * + * # + Olearia argophylla ¥
Nelilotue {ndioa olearia arillaris I3
Mentha faxiflora " ¥ + i Olearia erubescena *
Mentha diamenioa + Olearia glandulcea *
Nantha -F"'““ + + Oleaaris lanuginosa *
Dlearia Ileata +
Niorolaena atipoidee * - L T * Oledria myreinsiden
Nicrosaris scapigera + Olearia phlogepappa [l
Nicrosorium diversifolium * * * £ Orsaris nawylong s
Glearia #p.
Nieratis parviflera olearia spacicea bl
Nierotis ap. glearia teratifolia
Microtis untfolia * + + +
Oparoularia ovata
Nimulus repene ok Operautaria varia +
Kitraaaoms diatylie # ophioglosaum corigaaws
Nitrasaome paradoza 2 iz
are E £
Mitrasaame pilosa * +* * + ofiolizcatotn SRt
Mitrgeaame ap. * Orehrasanthue multdflorus
Nitraagemg #p. "0fuartii™ * + ottelia ovalifolia
Nodiola sarsliniang * gralés corniculata '
Momoteea alliptioa * b 2 Parahabe darventizna
MNarafpea scoparia f * &
e anphpl-h {RAUPBG #
Mombio australesica +
St ot o ” Papentucellia laedfolia
ki AEana
Parentucellia viacoma +
Mushlenbeokla adprassa
anbaa P Parietaria debilis *
Woullering sucalyptoiden +
i kP Parasnata brownii #
Nyoporum insulare +

Nyoporem viscosum

Myeaotin australis

Paspalum diletatun
FPaspalus paspalodes

Block Humber

5 & 1
v
*
+#
&
L
L
A
v
'
T T
LI
B N
#
L I
"
LI
L

+* % 8 3

w11
#
#
*
#
+
*
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delent ifle Husber

Pateragnia fragilia

Paterasnia longiadapa
Falargonium australe
Palargonium ingdorun
Falargonium liteorale
Falargontum ap,

Fallawa faloata
Panmigatus olandestinum
Pantapogon quadeifidus
Faraoonia Juniparing
Fhalarie minor
Fhabalium squamsum
Phragmices australia
Fhylloglossum drummondii
Fhysalia viesoaa

Plaris eahiodes
FPioria hisracoides

Pimaleg aziflora
Pimala flava
Pimala glausa
Fimalea humilis
Pimaleoa ligustrima
Plmalaa linifolia
Pimalaa catophylla
Pimalag phyliaoidan

Finua ap.
Pittoaporum bicoler

Plantago sarenopud
FPlantage debilia
Flamtapo lamosclata
Flamtage major
Flamtogo waria

Flatylobium formopum
Flavylobiue abrusdngulus

Flatusaohe hetercphylla
Fleurcaorus rutdfol dua

FPoa annud
Foa olelandid

* % % &

Block Kumber

5

&

7

*

]

9

10

11

Sclentific Humbep

o &

Paa labillardiert
Poa poiforaia

Pea ateberana

Poa ap.

Foa trenara

Polysarpon tetraphylium

Folygonum avioulare
Palygonum minus
Polygonum proatrafum

Folyphlabium pencsum

Polypogon maritimea
Polypogon monspelianata

Fpl;mph!-pr taenalla
Palysidchum prolifarus

Pomaderris aspara
Fomaderris olochophylla
Fomaderrid oraris
Pomaderris rocamosa

Poranthara mioraphylla

Fatamogaton ocakredtua
Potamogeton pestinatun
l’s:q-ugﬂdn p
Faramogeton tricgrinatug

Frasophy!lum arohard
Prasopkyllum australa
Prasophy tlum beaugleholai
Prasophyllue daspestans
Prosophyllum alatus
FPrasophyllum flavum
Prasophyllum adoratus
Prasophyilus pallidus=

Pratia pedunculata
Pratia platyoalye

b

-

-
+

Pratia ap. affin, purpurssasna

Prostanthera lasianthos
Prostanthera maliseifalia

Prunalla vulgaria
FPasralea parea

Froridium asoulentum

+ % |

-

Block Mumber

5 &8 7 8 % 1m0
LI T TR +
L
F O . T T S
L . B
L
# ¥
L
+
+
+ ’
¢
+ +* +
LI R B
o
+ +
T
O
"
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+
I
¢
*
+
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LA +
LI
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*
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Selentific Name

Solentific Name

Bloak Humbeg

10

Plaria tremula

Pearoatylin alpina
Prarcatylis longifolia
Preroatplis mana
FPraroatplio nutame
Praraatylis obtusa
Preroatylie parviflora
Preroatylis pedunculata
Fraroatylie plumosa

Frilotua -um'rvur.llphulul-
Pucoinelldfa serdiota

Pultenaea canalisulata
Pultenasa daphnoides
Pultanasa dentata
Pultemawa guanid
Pultenasa hunilis
Fultema#a Jumiperinag
Pultemawa muelleri
Pultenasa prolifera
Pultengea #cabra

Pul tangea stricta
Pultanaea subumballata
Pultanaea tanuifolia

Ranunoulue tnundatus
Hanunculue [appaceud
Ranunculue papulentus
Bamunoulue plebetua
Rarunowlua pumilic
Ranunaulud repena
Ranunouwlus rivelaria
Rarunoulue sesedliflorus
Ranunoulus ap.

Reatio tetraphylliue

Bhagodia baseata
Bhagedia mutama

Fhamnua clatarnus
Fomulaa longifoldia
Rerippa talandica

Kowa rubigimosa

Fubue lasimiatus

Black Humber
5 & 7
+
¥

-
# P
*
*
+ +
#
+
*
&
+
¥
*
¥
"
-
&

Subue parvifolius
Rubus proserua

Rumex acetosella
Fumez bBidens

Rumer brownil
Rumar conglemeratua
Rumex crispus
Rumex chtuaifoliua
Fumaz puloher

Fumohpa adiantiformis
Ruppia maritima

Futidoates muleiflora

fagina apetala
Saging precumbans

Falicornia guetraloaisg
Salioornilg blackiana
Salicormia quinqndﬂinm

Sambuoun gauwdfiehaudiana
Samolun repana
Sargoahilus auatralin

Seasvela albida
Seasvala palilida

Sohisaea bifida
Sekisgea Sentu Losa

Sehodnua apogen
Sokhoenua breviculmia
Sakoenus maschalinue
Sakoenua mifenad
Sohoenua tenufasimun
Sokoenua ta@GuO PN

Sehosnus turbinatua

Seirpus amerisanus
Sofrpus antaratious
Seirpus serauus
Solrpus fluitans
Sefrpua fluviatilis
Seirpun fnundatue
Seirpua marf{tinua
Zedrpun nedosus

5 & 7
#
+ + *
+* +
¥ L *
*
# +
# *

*

#
ror
* *

* # +
+*
+
# + *

* 4 & =

-

LI T
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Gaelentific Name

Seirpua p!ut#uqrpu;
agirpua produstus
Satrpus ap.

Seirpus validus
Solaranthua Biflorus
Foutellaria humilia

Sebawa albidiflora
Sabada ovata

SJalagimella grasillima

Salaginella uligincaa
Sglldara radicanas

Sanaaie elagana
Senecie plomeratua
Senecio hiapidulua
Sgnecio jaaobaea
Sereaio lawtus
Senwaio linsarifoliua
Fanadoio minimua
Sameoio odordtus
Sanaoto quadridentatus
Sendole BUITFOSUE

Sgnaaio vallaloidea
Setaria gentoulata
Sherardia arvenais
Sigeabeckia orientalis
Silybum marianum
Stayrimohium fridifolium

Soalanum aviouwlard
Solanus looiniatun
Folanum migrem

Felanus podomaeum

Solanum ap.
Solamogyne belligideas

Sonchus asper
Sonchus hudrophd lua
Fonohua magalocarpun
Somahue olaracaus

Spargularia media

Sphasgrolobium vimineus

* o+ %

-

L

- % =

flock Number

1o

Sclentlific Hame

Block Number

10

11

5 & 71
* "

»

* * *
#

-
+ 4+ % 4 % %
-

.+
-
.+
-
*
+
o
v
LI

R T T T S

-

-

- %+ %

-

Spinifar hirautua
Sporobalus africancs
Sporobelus virgindoun

Sprangelia imcarnata

Spyridium parvifolfum
Spyridium vazilliferun

Stackhounia momagyma
Seackhounia apathulata

Stallaria flaceida
Srellaria filiformia
fewllaria madia
Stellaréa paluseris
Stellaria  pungens

Stema taph rum aeoundadue

Stipa compaata
Stipa #latdor
Stipa hemipogon
Stipa pubssacrns
Stipa ap.

Seipa femuiglumia
Stipa wariabilia
Fruarting muslleri

Stylidium beaugloholed
Seylidium gramini{folium
Stylidive drundatum
Stylidium perpusillium

Stypandra cceapitosa
SBuadeda australia

Swainagnia leseertiifolia

Tararcoun offioinale
Tetpagonia ifmpleziooma

Tetraria capillaria
Tatparte oiliate

Tatparrhena acuminsiy
Tetrarrhena distiohophylla
Tatrarrhdna jumoag

Tatratheoa afliata

Thalymitra ant ﬂl:rlifpm

5 6 7
*# +
* #*
#*
* *
*
*
L +* *
#*
L
*
[ +
¥ L L
+ * *

+ -

W

LU T T
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Gelentiflc Name Block Numberp Salentifis Namo Alock Huaber
-] i 5 & 1 B 9 10 11 1 2 i & 5 6 7 A % 10 11
Thalgmitra ariatata # # vallisnaria apipalis M
Thelymitra apilpactoidea 3 Vapbasowm Birgatum " g i
Thalymitra flezucaa w * # F)
Phalymitra fusco-lutea 1 Verbana afflodmalts ~
thelymitra fxicides ; & Veranica arvenasis #
Thelymitra pawstflona " n ¢ Yardatad. salyning . 2 b 4
i R
Fheljmibre rubra a Veronioca greailia . *
Thelymitra app. A i R 2 R 3 Yeronioa aerpyllifolia L *
Thelymitra verosa * Fidia aﬂ,ﬂutﬂ‘u]in ¥ #
i £
Themada australin » PR £+ Mala kereuts ®
Fiata mativa g
Thomasia petalocaiys * Vieia tetrasperss *
Threlkeldia diffuss * . villaraia peniformin Il + *
Thysanctus patersenii o vimimaria junsaa n n
Thysanotus Eubepodus L - .
Vinea major +
Tileghimopanar sambuoifoliua * i
¥ P i Fiola kederacea L T L A
Taeaiptaria Billardierd - Viela atebarana ¥ ¢ - - +
ipteria mp. +*
Tuwa ftant P Vulpia bromiodea ¥ * # *
Fodaa barbara L +
fricoryne elatior # Wahlenbargia oommunia 11 +
: - Waklanbergin gracilenta " # # *
L +
Ty Lddatufarin payeiriery Maklenbergia gymmoolada * * * "
Trifoliue campeatre + Waklenbargila quadeifida * * 3 * *
Trifolium cernuum L Wahlanbergia ap, "
Trifolium dubium . L * wahlembergia atriota I I
Trifoliuvm fragiferus + * Vahlénbergia radgellii .
4 " " + - i ;
Trifolivn glomeratum Wilapmia backkouaed * ok
O P *
Trifolium repens o » ’ Wilaomia humiiia ¢
-
rrifolium aubterransus wilaonia rotundifolia i
Trifolive tomantoswm *
Wolffia ap. " *
Triglochin aentrocarpa . +
Trigloghin minutisaina o Yanthorrhoea auatralia ¥ * " #* ¥ ¥ ¥
Trigloshin procera * ¢ A Tanthorrhoag miner ¥ " * +
Triglochin striata #* # * L *
Tanthonia d{ssacta ¥ * * * *
Typha ap. * oo i Tanthosia puailla LI +* *
I L
frcfniae tenmalla * & # * ”F“ ‘l‘ﬂdi L L2 *
Iyris pperculata ¢ *
vrtica inctea L + L + * .
Urtioa wrens +
Pericularia dichotoma * L Famtedeschia aatkippica [
Perioularia lateriflora * + Bieria aborescana M i E:
Zontara musliori B
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APPENDIX 5

NOXIOUS WEEDS

The following list shows the speciles of noxious weeds recorded in the Corangamite

study area.

parishes within each block is shown at the head of the species list.

The total number of

Distribution of the various specles is indlcated for each block by the
number of parishes in which the specles is known to ocecur.

Chilean cestrum

BLOCK
W -
&4 e - X d@ = L o o oW
O o M O 0 e B O |t D
Weed Suaei 28 8 £ 8 2 8 3 8 8 B|%°7%a
&9 P ©r m O 4 O B W &8 = ad| nww oo
| o N v @ £ w c|loxageo
U O+ @ = 8 2 & 2 a4 o L|locoon
W M B £ £ H B = 4 d | Eo-oz
o o o a a a H] o I = o =~ 00
< O O B Ao m om0 0 =|lgoaEax
(Number of parishes in block) 7 9 3 5 7 8 18 25 43 5”0 55 13
African feather grass -
Amsinckia 2 T 2
Apple of Sodom 1 1 1 111 5
Bathurst Burr 2 £ 26 19 10 5
Bindweed 1 7 5 10 4
Blackberry T g 3 5 7 4 10 24 6 8 26 11
Black knapweed 1: 2
Boneseed 1 1 1 4 2 0 4y g 8 G | 10
Boxthorn 1 3 2 3 5 11 11 42 34 50 10
Buffale burr 3 1 )
Californian burr -
Caltrop 2 1 2
Camel thorn 7 X 2
Cape broom 1 3 01 5 1 3 17 4s ]
8
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BLOCK
() -
£ . - M @ = £ 8 0 o w
(N o M © B & e ¥ 0| %o
> o T g = o § =3 E L a|loAe
Weed Species EBEEEEETEREITY.
Ea L - [1H] L) [ L] o L M o T
8] — i}] =) o + 5 = o L £ I -0 4 R =
&, B o £ £ M~ & = &6 ©® S| EoHAae3
o & o ®@ @& ® o+ @© o o ®| 3o
= O O BH N o©om oD D D =ET|loca® o
(Number of parishes in block) 7 9 3 5§ 7 & 18 25 43 50 55 11
Chinese scrub 1 1
Colocynth -
Devil's eclaw (purple flower) 1 1
Devil's claw (yellow flower) -
Dodder 1 1
Drooping prickly pear 2 1
English broom 1 g 2 1 4 1 5 T
Erect prickly pear L1 2
Fennel 2 3 3 3 by
Five-spined saltbush -
Flax-leaved broom 2 3 6 5 1 1 2 5 8
Furze 6 3 1 2 2 5 16 7 21 19 42 11
Great mullein 1 1 1 10 12 4
Hawthorn 1 1 2 4y 14 5 1 20 8
Hemlock 31 2 R 2 g9 13 13 5 22 10
Hoary cress 1 1 1 3 4 20 13 4 8
Horehound 2 27 30 33 4
Itallan Blackberry or =
Cutleaf Blackberry 6 7 1 4 T 3 8 18 2 2 10
Iyy-leafl sida -
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BLOCK
T -
& = - M @ =™ £ O o ™ W
i 4] A il e e U HE ] (8] H O W
Wess Stecs e 2 8 =8 8 2 8 8 81%° %
o HERSRE E @ 0O B M O W w W o 4§ | 8w e
-l =R v o 5 B 9| UMOdT
@ — b = e + i 42 v +2 & Sooog
- B = TR = o 5 L [ & EOo—~0wd
o o ®@ ® o @ +«H W o S @340 [’o
= O O B oo oo m D& oo b o =ET|lscoEog
(Number of parishes in block) T 9 3 5 7 8 18 25 43 50 55 11
Khaki weed -
Musk weed -
Noogoora burr -
Nut-grass 2 3 2 1 1 I | 6
One-leaf Cape Tulip . 1 5 9 1 10 T 17 g
Onion weed Yy 5 1 3 1 5 6
Ox-eye Dalsy 6 5 3 3 1 2 6
Pampas Lily of the Valley ki : O | 1 2 13 13 7
Paterson's curse 1 4 7 3 27 23 16 7
Perennlal ragweed -
Poverty weed -
Prairie ground cherry 1 1
Ragwort 7 9 3 5 T 4 10 21 2 2 14 il
St. John's wort 1 3 2 2 i
St. Peter's wort -
Sand mustard or Sand rocket 2 1 7 3
Serrated tussock -
Skeleton weed 6 1 2
Soursob 2 3 3 6 16 12 22 7
Spiny broom 2 2 2
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BLOCK
® —
I =] ~ -~ u = 43 A a
o o 4 U L 5 ™ ¥ 0| &g o
> © = g » 0o K I E & glo-d0
Weed Specles o e B f £ He N % BElumTy
o o o ¢ £ W Sloeoxxodo
O — o = o 2 p 43 [u £ | Lo oog
M M 2 B 8 A M o 4 o d ]| Eodo3
- ©®8 ® ®6 o o -4 ®w o0 & ®| IS0
< O O H A& M M & O o =|co=nwH
(Number of parishes in block) 7 9 3 5 7 8 18 25 43 50 55 5
Spiny burr-grass o
Spiny Emex or Three-cornered Jack 1 1
Spiny rush 2 3 &6 1 3 5
Stinkwort 2 21 1 5 3 8 3 8
Sweet brilar 1 3 I 3 x T 3 16 18 25 55 11
Tangled hyperlcum -
Thistle, artichoke -
Thistle, golden =
Thistle, hard head -
Thistle, 1illyrian =
Thistle, nodding -
Thistle, perennial or Californian 1 1 1 4 2 L 6
Thistle, saffron 110 18 4 Yy
Thistle, Saint Barnaby's -
Thistle, scotch 2 8 10 15 I
Thistle, slender 7 9 3 5 7T 8 18 24 43 48 si i B
Thistle, soldier 1 1.
Thistle, spear 7 9 3 5 7 6 15 25 40 46 55 11
Thistle, spotted or variegated 2 1 3 4 7T 7 16 20 43 38 54 11

Thistle, star
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ild watsonia
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BLOCK
@ —
& e - R T < T = IR = R = Go J
1§} ] [} k] £ = 4 2 GO | &= O
5 @ =T O£ om0 M2 OE H o oajloAdAa
Weed Species - oA &£ ®» 0o H I3 o ®@ 0O §E zw
i (7] o £ & [} B W &) = ] bW 1]
w s v o £ w 2| eusodm
€4 L | 11 ) = o L 4 s 4 i o -4 I - I 5
o £ o R | g ~ & = K | i Eo--0d
A ©®© ®©® ® ¢ ® ~# ©w 0o g d| I~ o,o0
< L] 4] B Ay vl m = o O = o0 F
(Number of parishes in block) 7 9 3 5 7 8 18 25 43 50 55 h i
Thistle, stemless o
Thern apple 1 1 1 4 oy 6 5 T
Tobacco -
Topped lavender _
Tree of heaven 2 1
Tufted honeyflower 1 1
Tutsan 7 7 3 4 5 R - 2 4 8
Two-leaf cape tulip : . 1 3
Wheel cactus -
Whitehorse nettle or Sllver-leaf
Nightshade -
Wild garlic 1 2 2 1 4
Wild mignonette 1 4 20 6 2 5
Wild teasel 1 3 1 3 3 5
11 2 4 3 5 9 1 1 5 10




APPENDIX 6

FAUNA

A. BIRDS

This appendlx contains a list of birds recently recorded in the area, with
an Ilndication of the habitats in which they are likely to occur. The
familles and specles are listed by common names following the nomenclature
of the C.5.I.R.0. (1969). Specles recorded in the area as only accidental
or as vagrants have not been included in the 1list.

Habltats
1. Temperate rain forest 6. Pastures
2. Wet sclerophyll forest T. Marine waters
3. Dry sclerophyll forest 8. Coastline habltat
4, wWoodland 9. Inland flowing waters
5. Heathy communities 10. Inland standing waters

279



BITA BREEDS IH
COMMON HAME HABITAT SRS ARER NEST LOCATION FOODS
iog 8
4= BE K8
12345678910 W585E2
Powerful owl X x Tree branches Birda, mammals
Harking owl X X Birds, mammals
Baobook oWl L i Hole in trae Ingects, mammals, birda
Barn owl X x Hole in btree Inaects, mimmals, birds
Tawny Crogmouth ix X Tree branchea Insects, mammals
Owlet nightjar X X Hole in tree Ineecta
White-throated nightjar X X Around Inaecta
Spine-talled awift aerial X Flylng insects
Fork-talled awift aerial i Flying insccta
Azure King fisher X X Hele in bank Aquatie insects, crustaceans
Laughing kookaburra LXXax X Hole in tree Reptiles, lnsecta, Clsh
Saered king Tlsher - x Hole in tree or bank Reptiles, inmecta, Cish
Ralnbow bes-eater rx X Hole in sandv bank Flylng insecta
Singing bushlark X X Seeds and insecta
Skylark X X Ground Seeds and insects
Weloome swallow b A X ClAfFf faces, under eaves, eto. Flylng insecta
Tres-mart in Kl X X Flying insects
Falry-martin X X Flying insescta
Australian pipit X X Ground Seeds and insects
Black=faced cuckoo=shrike fXx X X Tree branches Berriea and insccts
Little cuckoo=shrike X X Inpecka
White-winged triller ¥ X X Tree branches Insecta
Australlan ground-thrush X X X Fork of tree Insecta, worms, ¢rustaceans
Blackbird XX X Shrub Insects, frult
Spotted quail=-thrush X X Ground, low ahrub Seeds; inaects
Golden-headed fantall-warbler I X X Rear ground In thick vegetatlion Insects
Little grassbird Thick, low vegetatlon Insects, aeceds
Resd-warbler X Stems of reeds Insects
Arown songlark X X Insects, seeds
Rufous songlark X x X Inpects,; seeds
Supert blue wren XXxXxx X Lew in shrub Insects
Southern emu=wren X X Low ahrub, tussock Insects
White-throated warbler ix X Inaects
Striated thornbill KLxx X Tree branches Insects
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COMMON HAME HABITAT BREEDS IN
STUDY AREA WEST LOCATION PouRa
E e
o :—-a :—-%
23456789319 WMHoRI5
Singing honeyeater A X Shrub Inpects, nNectar
Yellow=faced honeyeater T XX X Shrub, tree Inseots, nectar, fruit
White=plumed heneyeater I X X Tree branches Inssats, nectar
White=eared honeyeater X X x Low shrub Inaegts, nectar
Brown-headed honeyeater x X X Inaects, nectar
White-naped honoyeater X E X Trae branches Inaects, nectar
Cresent honeyeater X X X Shrub, near ground Insects, nectar
New Holland honeyeater X X Insectn, nectar
Tawny-crowned honeyeater X X Low shrub Insects, neatar
Eastern spinebill X b i Insects, neatar
Nolasy miner r X X Tree branchea Insecta, nectar, berries
Little wattle bird X X Inaccts, nectar
Red wattle bird X X Tree branchea Insecta, nectar
Beautiful firetall x X Shrub, low tree Insects, sesda
Hed-browed [inch rXx x X Shrub, small Erec Seeds, ipsects
House saparrow ix x X Shrub, hole in tree, crevice Seeds, frult, flowers
Gold finch LYY X i Shrub, low tree Seeda
@reen finch X x dhrub, low tres Sgoeds, berries
starling rXX X Hole in tree, crevice Inmects, seeds, fruit
Olive-backed oriole Ixx X Insecta, fruit, berries
Magple lark i O i Tree branches Inzects, molluscs
White-winged chourh £ X Insecta
Dusky wood-awallow r X X Tree branthes Insecte
Pled currawong x b X Tree branchoes Onnivorous
Grey currEwong i XX i Tree branchea Insects
Grey butohep-bird I X X Tree branchea Variety of animals
White=backed magple I % X Tree branchea Insecta, mollusca
Satin bower-pird ¥ X Tree branches Insectn, frult, berries
hustralian raven x X Omniverous
tittie raven i X X Tree branches Omnivorous
Forest raven i 1 Tree branches Omnlvorous




COMMON NAME HABITAT BREEDS IN KEST LOCATION FOODS
STUDY AREA
o e
I
[ (o =]
:—3‘#567B91u sl o oH o8
[TEETe thornbTIT - X Tnaecta
Hrown thornbill IXXXx X Low in shrub Insectn
Buff=rusped Lhornbill XX X Hole in tree, shrub, ground Insectn
Tellow=rurped t-hurnbi_ll X X X Troe branches Inseckn
White=browed scrub=wren IX XXX X Near ground in thick vegetation Insects
Heath wren X X Greund Insects
Fleld wren L3 4 X Oround Ineects
Aulfous bristleblrd X X Low shrub or tussock Inoocta, aceds
White-fronted chat X x X i€ Low shrub, tall grass Insects
Jacky winter X X Tree branches Insects
Scarlet robin X X x Fork in tree, stump Insects
Flame raobin i X X Tree branchea Inseats
Fink robln X X [nsects
Rome pobin % X Tree branches Inaectn
Hooded robin X Insedtn
Southern yellow robin IXXdx X Tree branchea Inaeota
rey rantail XrYXxxx X Tree branches Inaects
Rufous fantatil X X Tree branchea Inseats
Willie wagtall X i X X Tree branches Insecta
Satin Clycatcher XX ¥ Tres branch Insests
Rentless flyocatcher X X Insects
Golden whistler EXEX X Shrub, small tree Insects
Hufoun whistler XX X Shrub, tree Insects
Olive whistler rx X X Tree branches Insects
Grey shrike-thrush IR EXX X Shrub, tree, ground Insecta
Shrike-tit X X Insecta
Orange-winged slitella X ) Insectn
Black=-capoed sittella X X Insectn
Wnite-throated treo-crosper XX X X Hole in tree Inpecta
Mistletoe bird X X Insects, berriea
Spotted pardalove Ix X X Hole in tree, tunnel in bank Insects
Yellow-tipped pardalote X X X Insects
Eastern striated pardalote Irx X X Hole in tree, tunnel in bank Insecta
Seriated pardalote ix X X Insects
Grey-hreasted sllvereys I XXX X Shrub, small tres Inasate, frult, berrles




COMMON HAME

HABITAT

BREEDS IN
STUDY AREA

HEST LOCATION

FOODGE
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g 8.8
W ok B D
R 12345678910 G285 25
White 1bls X X Emergent aquatic vegethtlion Varlety of animala
Straw-necked 1bls 1 X Emergent aquatle vepetation Variety of animala
Royal spoonbill X X Treos branches, tall vegetatlon Agquatic anlmals
fellow-billed spoonblll X X Tree branches, tall vegetation  Aquatic animals
Black swan X X Ground Agquatie animals and plants
Freckled duck x i Aquatlie animals and plants
Cape barren goose X X Herbage
Mountaln duck X L Hole in treec, bank Herbage , mguatlec animala
Black duck x X Graund Herbage, aquatlc animala
Orey teal X X Ground, hole In tree Aquatic animals and plants
Chestnut teal X X Ground, hole ln bree Aquatlic animals and planta
Blue-winged shoveler X X Ground Aquatic animales and plants
Fink-cared duck b4 X Aquatlc animals and plants
White-eyed duck x i Ground, hole In Lree alluscs
Wood duck X X Hole In tree tlerbage
Blue-billed dusk X X Ground Aquatic animals and plants
Musk duck X X Ground Aquatic animals and plants
Black-shouldered kite X X i Tree branches Mammals, lizards, insects
Letter-winged kite X X fmall mammala
Whistling eagle X X Tree branches Mammals, birds, reptilea, carrlon
Grey goshawk X 1 X Tree branches Birds, mammals, inaects
Australian goshawk i XX X Tree branchea Blpda
Collared sparrowhawk i X x Tree branchea Blrds
Australian 1ittle eagle X x Tree branches Hammals, reptiles, carrion
Wedge=-talled sagle EA x Tree branches Hammals, birds, reptiles, carrion
White=breasted sea-eagle | Mammala, reptiles, Fish, carrlon
Spotted harrler X X Mammals, Bipds, reptiles
Swamp harrier x X X Ground Mamnals, birds, reptlles
Black ralecomn X K Tree branches Birds
Peregrine faloon X XX X Rock ledgea, hollow trees Birdas
Little faloon XX b Tree branches Birds, ilnascca
Nankeen keatrel XX X Rock crevices, troe branches Mammals, birds, reptiles, lnsecta
Brown hawk rEX X Tree branches Mammalsa, birds, reptiles, lnsects
Stubble quall Az X Ground Jeedn, insects
Brown quail X X around feedn, lnoects
Falnted quall X Ground Jeeds, lnsects
Little quail X X Seedn, insecta
Plain wanderer b3 xz fGround Seeds, ground insects

384 116 =20
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COMMON HAME HABITAT %Sd:l NEST LOCATION FOODS
Hoa =
g 8 g8 2
— L23hs6789%0 F52028 o
Brolga X i Omnlvoroua
Lewin water rail XX b Insects, mollusas, Worms
Banded landrail X X Grass tussooks Molluscs, aquatle insects and plants
Harah crike X X Emergent aquatic wegetatlon Molluscs, aquatie insests and plants
Australian spotted crake % Y {draas tussocks Aquacie insects apd planta
Black-talled native hen | X Grasses, aquatle onimals and planta
Dusky moorhen ¥ % Tussocks, aguatlic vegetatlon Aguatie inseots anpd plants
Suamphen i ox b Tussocks, aquatic vegetation Molluscs, grass, aquatlc plants
Jaot X X Emepgent aguatic vegetation Aquatic animals apd plants
Fled oyarercatcher X X Ground Mollusca, cruataceans
Sooty oystercatcher X X Ground Molluscs, crustaceAns
Spar=winged plover IxX X X X Ground Inaects, herbage, crustaceans
Banded plaver X X X Ground Insects, secds
Fled-kneed dottersl X i Aquatic insaectas, aeeds
dooded dotterel X 4 Oround Aquatie insects
Red-capped dotteral X s X Oround Aguatic insects and crustaceans
Double-banded dotterel Ed X X Agquatic animnla
Black-rronted dotterel X L X Oround Aquatlc insects, erustaceans
Eastern golden plover X b4 Aquatic anlmala
Grey plover i ¥ Aquatic animals
Turnatone X X Aquatlec animals
Japanese snipe x x X Aguatic ilnsécts, worms
Whimbrel X X Aquatic animals
Eastern aurlew K X Aquatic animils
Jreenahank X X Aquatic animals
Common sandpliper X X Aquatic animals
Orey-talled vattler X X Agquatic animalms
Enot X X Agquatic animalms
Sharp-talled sandpiper X X X Aquatic animals
Pectoral sandplper X X X Agquatlc animals
Fled-necked =tint X 4 X Aquatie animala
Curlew sandplper X X X Aquatlic animals
Sanderling X X Aguatle animals
Bar=talled godwit X b4 Agquatlc animals
White=-headed atilt x X Ground Aquatic animals and plants
Banded atilt X X Aquatle crustaceans

Avadat X L4 Aquatle animals and plants
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COMMON HAME HABITAT HBREEDS IN HEST LOCATION FOODS
STUDY AREA
o
o BB u8
12345678910 MHHIOZ“IGZE
TeUERern aWuR X X Variety of animals
Arctilc skuan i i Variety of animala
Papifio gull X i varlety of animals and carrion
Silver gull XX x Ground Aquatic anlmals, garbage
Whiskered tern X X X X Floats on witer Fish, aguatic insects
Casplan tern X X Ground Flah
Oull-billed tern X X Fish; insects, reptiles
White=ronted tern XX X Fish
Falry tern X X Fish
Created tern XX X Ground Fish
Domestic pilgeon X x Hole in tree, bullding cliff Sesds, cereals
Spotted turtle dove X x Seeds, lnaesats
Common bronzewing X Shrub, low tree Seeds, berries
Busl bronzewing x Shrub, low tree, ground Heeds, berries
Rainbow lorikeet X X Hectar, flowers, fruit
Musk lorikeet I X X Nectar, fruit, berries
Purple-crowned lorikest XX X Nectar, fruit, berrles
Little larikeet X X Nectar, fruit, berries
Swift parrot XX X Hectar, flowara
Yellow-tailed & black cockatoo XX X Hole in tree Seeds, inaects
Jang gang cockatoo Ix X Hole in tree Seedsn
Sulphur-crested cogkatoo X% x X Hole in tree Seeds, roota
Long-billed corella X X Hole in tree, bank deedn, roota
Galah X x Hole in tree Seeda
King parrot X Hole In tree Seeds, frults, berries
Crimson rosella I X X X Hole in tree Seeds, frult, berriea
Eastern rosella X X Hole in tree Seeds, berriles
Red-rumped parrot X X Hole in tree Seeds
Elegant parrot X X X Seedn
Blue-winged parrot Lxx X Hole in tree, atump Sesda
Orange-bellisd parrot X X Seeds
Budgerygah I X X Hole In tree Seeds
Oround parrot x Ground Seeds
Pallid cuckoo r x X Farastic Inseats
Fan-tailed cuckoo X X X Inseats
Horsfleld bronze cuckoo rr X x Insects
Garden bronze cuckoo X 4 Insects
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COMMON NAME HABITAT HREEDS IN MEST LOCATION FOODS
STUDY AREA
5 08 o=
Bl 3
12345678910 E5':‘-’-""'-’

Crested penguln
Lltele penguln

Grouwnd and burrows

Cephalopods, eruslageans
Fisn, cephalopods

Wandering albatross
Black- browed albatross
Whilte-capped nluatroonn

Glant petrel

Cape petrel
Medium-billed prilon
Dove prion
Thin-billed prion
Falry prion

firey petrel

Cephalopods
Flah, crustaceans
Flah, crustaceana

e d el el e | B

Burrows and wnder rocks

Fiph, sephalopodn

Fish, crustaceans
Crustaceans

Cophalopods, crustaceans
Cophalopeds, crustaceans
Crustaceans

Fish, cephalopods

S| | M O 3 M M S 3 | M X X

Shopt=talled snearvater Burrows Flah, crustaceans
Fluttering shearwaber Flah, crustaceans
White=-Faced storm pobpoel Cruataceans
Diving petrel Burrowa Crustaceans
lushégiian pelican Ground Flah, crustnceans
Australinn gannet Fish

Darter Flah

Black aormarant

Little black cormorant
Fled cormorant

Little pled gcormorant

Blnck=Caced cormordint

Roek ledgea, tree branches
Tres branches

Tree branches
Hock ledgen

Fiah, crustaceans
Fish, crustaceans
Aguatlc animaln
Fish, crustaceans
Fiah

Little grebe X Floata on water Aquatic animals and plants
Hoary-headed grebe b Floats on witer Aquatic animals and plants
fireat-areated grebe i Floaktn on water Aquatic mnimala and plants
wWhite-neaked heron X Tree branches Variety of animala
Mhite-faoed Hepon b o Tree branches Variety of animals

Catile agret L Inaecta, aguatlc animals
wWhite egret x X Aquatic animala

Little egrot X X Aquatic animala

Plumed egret i Aquatic animals

Hankeen nlght heron X Tree branches hquatic animals

Brown blttern X Emergent aquatle vegestatlon Aquatic animala
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B. MAMMAL ABUNDANCE, DISTRIBUTION, FOOD, HOME
RANGE, NEST SITES, AND SPECIMENS COLLECTED

Tachyglossus aculeatus (echidna)
Abundance & distribution: Although not commonly observed, thls specles 1s apparen-
tly falrly widespread and common. Most documented observations are from the larger
southern blocks of Crown land.
Habitat preference: Echldnas cccur 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 echlidnas can be expected.
Echidnas often travel long distances 1in search of food, but if food is plentiful
they tend to be rather sedentary.
Most recent specimen: 1967 (NMV, C7601); observed in 1974 FWD surveys.

Ornithorhynchus anatinue (platypus)
Abundance & distribution: Platypuses are probably common and widespread in south-
ern districts, although there are few documented records.
Habltat preference: The platypus requires water all year round, preferably streams
and "fresh-water" lakes with muddy substrates. River and lake marglns must have
friable so0ills 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 1974 FWD surveys.

Dasyurus maculatus (tiger cat)
Abundance & distribution: This species 1s uncommon and rarely observed. It is
apparently restricted to the southern and central publie land areas of the Otway
Range and Cape Otway, although some specimens are recorded from the study area
adjacent to Mount Eccles 1n the extreme west. East Gippsland and the Otway Range
constitute the two areas considered vital for the conservation of this speeiles in
Victoria.
Habitat preference: No obvious habitat preferences have been determined. It 1is a
carnivorous species and 1s 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 1its
range in the study area, conditlions are wet and the vegetatlon 1s dense. Thelr
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stronghold 1s thought to be the mountain ash forests of the central Otway Range.
Most recent speclimen: 1973 (FWD. 9029).

Dasyurus viverrinus (quoll)
In the early part of this century quolls were common throughout most of Viectoria.
In the 1930s David Fleay caught several animals in the stony rises near Lake
Corangamite and at that time consldered them far more common than thelr larger rel-
ative, the tiger cat. Since the 1930s, quolls have suffered a drastic reduction in
numbers throughout Victorla and the last speclimen was taken near Melbourne in the
1950s. Although they are now very rare and perhaps extinet, there is a chance that
they still occur in the Corangamite area.

Antechinue stuartii (brown antechinus)
Abundance & distributlon: This specles 15 common and widespread throughout the
southern half of the study area, but no records exlist from farmlands in the ncorth,
Habitat preference: Woodland and forest communities are the favoured habitats of
this specles. It 1is 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 larpge understorey plants and trees. The only tree community in which brown
antechinus was not recorded was 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: 1974 (NMV. C1l1645).

Anthechinus swainsonii (Swalnson's antechinus)
Abundance & distribution: This specles 1s generally uncommon, but i1t 1s widespread
in socuthern and central areas.
Habitat preference: It 1s insectivorous, and characteristically forages in moist
litter and humus. It 1s usually found in the wetter plant communities such as
mountain ash and messmate forests and heathland swamps. Dense ground cover 1s a
conslstent feature of 1its range. Various populations of this specles in the Cor-
angamlite area exhibit a high degree of morphological variabllity. Large dark ani-
mals inhablit wet open forests of the central Otway Range but the speciles is smaller
and a lighter shade of brown in the woodlands of the stony rises.
Most recent specimen: 1974 (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 Viectoria and a few in South Australia.
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Its recorded dlstribution 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 1s restricted to a coastal strip that probably extends along the
entire Corangamlite 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: 1974 (FWD. 9836).

Sminthopsis erassicuadata (fat-talled dunnart)
Abundance & distribution: This species is uncommon but wildespread throughout the
northern and central plains.
Habitat preference: Grassland and grassy woodland are the two major vegetation
forms occupied. 1In the study area these forms are only represented on farmland,
The fat-talled dunnart 1s suited to farmland conditions and apparently survives as
long as some rocks or logs are left lylng about for use as shelter.
Most recent specimen: 1969 (NMV. C9082).

Sminthopsie leucopus (white-footed dunnart)
Abundance & distribution: This specles 1s uncommon and has an unusual distribution
that 1s essentially cocastal but intrudes inland to the north of, but net including,
the Otway Range.
Habitat preference: It has been recorded from a variety of areas, but all have a
vegetation type that ineludes a heath-like ground cover, often on sandy solls.
These vegetatlion 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: 1974 (NMV. C11646).

Isoodon obesulus (short-nosed bandicoot)
Abundance & distributlon: Thils specles 1s common and falirly widespread 1n the
southern half of the study area. It has a distribution simllar to but slightly
more extensive than that of the white-footed dunnart.
Habitat preference: Most vegetatlon types occupled by short-nosed bandiccots 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 1s generally not found in dry open forest II or wet open



290

forest II typified by the vegetation of the central Otway Range.
Most recent specimen: 1974 (FWD. 9525).

Perameles nasuta (long-nosed bandicoot)
Abundance & distribution: This species is uncommon but fairly widespread in south-
ern districts. Its distributlion ineludes the Otway Range, Jancourt Forest, and
Ecklin South. The Viectorian distribution of thils specles 1s 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 1s generally associated wlth wet open
forest II of the type found in the central Otway Range. It alsc occurs in moist,
heathy forests of south-western districts, where 1t is sympatric with the short-
nosed bandicoot. It 1s difficult to pinpoint specific habltat requirements for the
specles.
Most recent specimen: 1974 (NMV. C11657).

Perameles gunnii (Gunn's bandicoot)
Abundance & dilstribution: This specles 1s rare and at present is restrlcted to the
western extremeties of the study area. Its Victorlan distributlion 1s now restrict-
ed to a relatively small area centred on Hamilton, although historilcal records show
that 1t once occurred throughout the western plains.
Habitat preference: Gunn's bandlcoot occurs 1In open grassland and grassy woodland.
These conditions are now only represented in farmland and roadside reserves. If
the species is to survive in Viectoria, co-operation by townspecple in Hamilton and
relevant landholders in western Victorla must be obtained.
Most recent speclmen: 1961 (NMV. C3032).

Macropug giganteus (eastern grey kangaroo)
Abundance & distributlon: This specles 1s common and widespread, particularly 1n
southern and central distriects. Huntling pressures are probably responsible for
removing eastern prey kangaroos from the small 1solated areas of bush remaining in
northern aresas,
Habitat preference: They are generally assoclated 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. B664). Observed in 1974 FWD surveys.

Macropus rufogriseus (red-necked wallaby)
Abundance & distribution: This speciles 1s uncommon but reasonably widespread 1n
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southern districts. Observations are recorded for Grey River, Barwon Downs, Moon-
light Head, and Forrest.

Habltat preference: Red-necked wallabies are found in heathy woodland and some dry
open forest II, both along the coastal fringe and lnland to the north of the Otway
Range. They do not occur in the wet open forests of the central Otway Range. This
species 1s not well known in Victoria and precise habltat preferences have as yet
not been determined.

Most recent specimen: No specimens have been collected. They were observed 1n
1974 FWD surveys.

Wallabia bieolor (black wallaby: swamp wallaby)
Abundance & distributlon: This species 1s common and wldespread 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-
lables. They occur throughout the majJor areas of native vegetation 1n 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 wallables.
Most recent specimen: 1973 (FWD. 7921). Observed in 1974 FWD surveys.

Potoroue tridactylus (potoroo)
Abundance & distribution: This specles i1s uncommon but wldespread in the southern
half of the study area.
Habitat preference: Potoroos' habltat has a dense heath or heath-like shrub under-
storey cover. Coastal heathy woodland, and 1nland, molst, heathy forests all con-
tain populations. The ecology of potorcos 1is currently the subject of a research
project being carried out at Naringal by Mr. J. Seebeck of the FWD.
Most recent specimen: 1973 (FWD 9082). Recorded in 1974 FWD surveys.

Vombatus ursinus (wombat)
There has been no conclusive evidence to show that wombats still occur 1n the study
area. Historiecal records show that they once had a wlde range through the northern
and central plains, but do not indicate that they cccurred in the apparently 1deal
conditions of the central Otway Range. The last specimen collected was 1n 1912 at

Port Fairy.

Phgsecolarctos cinereus (koala)
Abundance & distribution: This specles 1s uncommon and restricted., As far as 1is
known, the koalas now resident in the Corangamite area orlginate from the release
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of 1,029 animals over a period between 1945 and 1973. They were released at two
localities: 1n the stony rises near Pomborneit, and the Grey Rilver in the Otway
Range. These two locallties are still the focal polnts of the koala distribution
in the study area.

Habitat preference: This species in southern Victoria 1s normally restricted to
particular low woodlands because of 1lts dletary needs. In the Corangamlte area low
woodlands of manna gum were once extensive to the north of the Otway Range and at
Cape Otway. Other sultable feed trees form a major proportion of the woodlands and
forests. This may lead to the koala's range eventually extending throughout the
darea.

Most recent specimen: 1962 (FWD. K150).

Trichosurus vulpecula (brush-talled possum)
Abundance & distribution: This specles 1s common and probably the most wldespread
mammal (excluding bats) found in the study area. It occurs in all areas.
Habltat preference This possum 1s usually found in woodland and forest, although
it has become adapted to living 1n farm areas and along roadslde reserves. It does
not occur in the wet open forests of the central Otway Range or the dry open forest
and woodlands.
Most recent speclilmen: 1973 (FWD 9009).

Pgeudocheirus peregrinus (common ring-talled possum)
Abundance & distributlon: Thls specles 1s common and wildespread 1n the southern
half of the study area.
Habitat preference: This possum 1s usually found in vegetatlon 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
condltions are common 1n most of the woodlands and forests in the study area. The
exceptlons are grassy woodland and those forests in the stony rises near Lake Cor-
angamite.
Most recent specimen: 1972 (FWD 8417). Recorded in 1974 FWD surveys.

Petaurus breviceps (sugar glider)
Abundance & distribution: Sugar gliders are uncommon but wldespread in the south-
ern half of the study area.
Habitat preference: This species 1s probably found throughout all woodlands and
forests. It appears to attaln maximum populatlon density in the drier woodland
areas llke those on the foothllls of the Otway Range.
Most recent specimen: 1973 (NMV. C11468). Recorded in 1974 FWD surveys.
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Petaurus australis (yellow-bellied glider)
Abundance & distrlbution: This species 1s fairly rare and restricted. All docu-
mented records for the study area are from the tip of Cape Otway.
Habltat preference: Thls glider has an unusual distribution and its habltat re-
quirements are difficult to define. Where 1t occurs elsewhere in Victoria, it 1is
largely found 1n coastal areas and prefers wet open forest II of manna gum, south-
ern blue gum, and messmate, but tends to avold the tall mountaln ash forests. It
is wide-ranging, and large areas are probably necessary to ensure 1ts survival.
Most recent specimen: 1964 (NMV. C5777). Recorded in 1974 FWD surveys.

Aerobates pygmaeus (feather-talled glider)
Abundance & dlstributlon: This species 1s probably fairly common and widespread in
southern and central dilstricts.
Habltat preference: It inhabits all native woodland and forest communitiles.
Most recent specimen: 1968 (NMV. C7931).

Cercartetus nanue (eastern pygmy possum)
Its status in the study area 1s 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 1s a report that a specimen was caught and fllmed on a
property at Naringal East. The diffliculty in determining the extent of distribut-
ion prevents meaningful discussion of 1ts habitat preferences 1n the study area.

Lepus europaeus (hare)
Abundance & distribution: Hares are common and wldespread in northern districts.
Habitat preference: It 1s only found in grassland on the northern basalt plains
and requires patches of dense grass for breeding.
Most recent specimen: None recorded.

Oryetolagus ecuniculus (rabbilt)
Abundance & distribution: This species 1s common and widespread.
Habitat preference: All hablitats, with the exception of the aquatic and the undis-
turbed wet open forests, are cccupled. Disused farmland and savannah woodland pro-
vide the most 1deal conditions for rabbits.
Most recent specimen: Observed in 1974 FWD surveys.

Rattue fuseipes (bush rat)
Abundance & distribution: This specles 1s common and widespread through southern
and central districts. It 1s the most common ground mammal in the study area.
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Hablitat 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. Theilr habitat re-requisite appears to be a moist,
well-developed shrub layer beneath dominant trees or tall shrubs.

Most recent specimen: 1974 (NMV. C11633).

Rattus rattus (black rat)
Abundance & distribution: This 1s a European specles that has been Introduced to
Australia. In the study area 1t 1s uncommon and restricted.
Habitat preference: The black rat shows a dilstinet preference for the detritus left
by human habltation and 1s never found far from towns, farms, or rubbish tips.
Moet recent specimen: 1967 (NMV. C7339.)

Rattue lutreolus (swamp rat)
Abundance & distribution: This species is common and reasonably wldespread 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: 1974 (FWD. 9521).

Rattues norvegicus (sewer rat)
Abundance & distribution: This species 1s 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: Thils rat 1s usually restricted to towns and water-courses.

Pseudomys fumeus (smokey mouse)
This specles 1s represented by two specimens, which were collected at Turton's Pass
and Beech Forest in 1933 and 1937 respectively. The 1933 record was the flrst
known, and constitutes the type speclimen of the specles. Turton's FPass 1s thus
the type locality. No other speclmens have been collected from the Corangamite
study area, although the specles has been recorded in several other localitiles
throughout the State. The smokey mouse 1s one of Victorilia's two endemic mammals.

Mus mugeulue (house mouse)
Abundance & distribution: House mice are locally common and fairly wldespread,
particularly in the northern section. Thls specles was 1Introduced from Europe.
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Habitat preference: Farmland and townships are the favoured areas, although house-
mlice do occur in some natural bushland. Grassy forest and woodland such as at the
stony rises are sultable. 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 & dlstribution: This specles 1s rare and its distribution 1s restricted
to the central Otway Range and Cape Otway.
Habltat preference: It 1s difficult to define its precise habitat requirements.
It occurs in a wide range of vegetatlon 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 1s iso-
lated from its main area of distribution, which 1s in the eastern hilghlands, and a
separate sub-specles has been established to describe 1t.
Most recent specimen: 1974 (NMV. C11656).

Hydromys ehrysogaster (eastern water rat)
Abundance & distributlion: This species is locally common and widespread.
Habitat preference: It 1s a semi-aquatlic specles and lives In sheltered coastal
areas, estuarles, rivers, and mountaln streams. There are no documented records
from the inland saline lakes in the study area.
Most recent specimen: 1973 (FwWD. 9103).

Vulpes vulpes (fox)
Abundance & distribution: Foxes are common and widespread.
Habitat preference: All major terrestrlal habltats are occupied. Foxes are most
common on farmland.
Most recent specimen: Observed in 1974 FWD surveys.

Felie catue (cat)
Abundance & distribution: Feral cats are common and widespread 1n most areas.

Habitat preference: All major terrestrial habltats are occupled.
Most recent specimen: Observed in 1974 FWD surveys.

Arctocephalus pusillue (Australian fur seal)
This species is common and widespread in offshore waters along the entire Coranga-
mite ecpastline. A total population of about 5,000 individuals breeds on Lady Julla

Percy Island, which is off Port Falry.
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Chiroptera (bats)
The ten bat species listed probably occur in the Corangamlte area, but several
others may be recorded in the future. One of the ten, the grey-headed fruit bat,
1s a large frult-eatlng species that occasionally vlslts the southern parts of
Vietoria in autumn, It is not a resident, and the area as a whole probably has
little significance for its long-term survival.
The cther nine bats are small lnsectlvorocus species that are probably resident
throughout most of the year, although some, llke the bent-winged bat, undergo 1limi-
ted latitudinal migrations. The small bats can be divided into two broad categor-
ies according to thelr roosting habits. One species, the bent-winged bat, 1is
excluslvely a cave-dwelling animal, which roocsts in large colonles. There 135 one
notable bat cave 1n the study area at Port Falry. The other elight primarily roost
in hollows of trees, although some, like the little bat, alsc roost in caves.
Little 1s known of the blology of the small bat specles and 1t 1s difficult even to
give generallzations on habitat preferences. The common species, such as little
bats, Gould's wattle bats, and lesser long-eared bats, appear to be wldely spread
through all weodland and forest communities. Whilte-striped bats have been record-
ed in a variety of woodland and forest types. Of the other specles, we can only
say that they probably occcur in the area but under what conditions is not known.



C. REPTILE ABUNDANCE, DISTRIBUTION, ACTIVITY,
HOME RANGE, AND SPECIMENS COLLECTED

Amphibolurue barbatue (bearded dragon)
Zoogeographle affinity: Eyrean and warm temperate Bassian.
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Abundance & distrlbution: The only documented record 1s of a specimen 7.2 km west
of Port Falry, which 1s on the western limit of the study area. Probably uncommon

and restricted.

Actlvity: Dlurnal, heliothermic, and an egg-layer.

Habltat: Near Port Falry; habitat for this specles 1s grass on sand dunes.
Last specimen recorded: Observed 1966 (P. A. Rawlinson).

Amphibolurus muricatus (tree dragon)
Zoogeographiec affinity: Warm temperate Basslan,.
Abundance & distribution: Uncommon but probably widespread.
Activity: Diurnal, heliothermic 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).

Phyllodaetylus marmoratus (marbled gecko)
Zoogeographic affinity: Eyrean and warm temperate Bassilan.
Abundance & distribution: Rare but probably widespread 1in the north-eastern
plalns.
Activity: Nocturnal, thigmothermic, 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 D1619).

Delma impar (spinifex lizard)
Zoogeographic affinity: Eyrean and warm temperate Bassian.
Abundance & distribution: Rare but widespread through the northern voleanie
plains.
Activity: Noeturnal, thigmothermic, and an egg-layer.
Habitat: It occurs in the grasslands of the volecanlec plalns but it requires
guate shelter such as logs and rocks.
Last specimen recorded: 1963 (NMV D15441).

ade=
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Anotia maeccoyi (McCoy's skink)
Zoogeographle affinity: Cool temperate Bassilan.
Abundance & distribution: Common but restricted to the central Otway Range.
Actlivity: Diurnal, thlgmothermlc, and developed young hatch soon after eggs are
layed (ovoviviparous),
Habltat: Restricted to wet open forest IT and some of the moist forms of dry open
forest. It forages deep 1n meclst litter.
Last specimen recorded: 1970 (NMV D17572).

Leiolopisma entrecasteaquxi (grass skink)
Zoogeographic affinity: Cool temperate Bassian.
Abundance & distribution: Common and wldespread.
Actlvity: Diurnal, helliothermic, and bears llive young.
Habitat: Essentlally a grassland species 1n the study area, it has been recorded in
grassland on the volcecanic plains and the coastal tussock grasslands and shrublands.
Last specimen recorded: 1970 (NMV D33290).

Letolopiema guichenoti (garden skink)
Zoogeographic affinity: Warm temperate and cool temperate Basslan.
Abundance & distribution: Common and widespread.
Activity: Diurnal, hellothermlec, and an egg-layer.
Habltat: It occuples most forest and woodland communities, although in dense vege-
tatlon (such as wet forests) where sunlight penetration is too low, it 1s restric-
ted to clearings. They inhabit areas where logs and litter are plentiful.
Last specimen recorded: 1973 (NMV D33393).

Leiolopiema mustelina (weasel skink)
Zoogeographie affinity: Warm temperate and cool temperate Bassian.
Abundance & distribution: Uncommon and restricted to the central Otway Range.
Actlvity: Diurnal, thigmothermic, and an egg-layer.
Habitat: Restricted to the bark and rubble of wet open forests,
Last specimen recorded: 1970 (NMV D17570).

Letolopiema trilineata (three lined skink)
Zoogeographic affinity: Warm temperate and cool temperate Bassian,
Abundance & distribution: Uncommon but wldespread.
Activity: Diurnal, heliothermic, and an egg-layer.
Habitat: Grassland such as on the volcanle plains and around coastal fringes.
Last specimen recorded: 1973 (NMV C33391).
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Leiolopisma sp. nov. (formerly referred to as L. weeksae)

Zoogeographic affinity: Cool temperate and cold temperate Bassian.

Abundance & distributlion: Common but restricted to the central Otway Range.
Activity: Diurnal, heliothermlc and bears live young.

Habltat: This speclies inhabits open areas of wet open forest II and is a marginal
inhabitant of dry open forest II.

Last specimen recorded: 1971 (NMV D18022)

Lerista bougainvillii (Bougainville's skink)

Zoogeographic affinlity: Eyrean and warm temperate Bassian.

Abundance & distribution: Rare but possibly widespread in northern districts.
Activity: Diurnal, thigmothermic, and bears live young.

Habitat: Thils species inhabits areas with loose well-drained soil, It occurs 1n
grasslands on the volcanlic plains and in woodlands on the stony rises.

Last specimen recorded: 1970 (NMV D14777).

Pgeeudomoia spenceri (Spencer's skilnk)

Zoogeopgraphlec affinity: Cool temperate and cold temperate Bassian.

Abundance & distribution: Uncommon and restricted to the central Otway Range.
Activity: Dlurnal, hellothermle, and bears live young.

Habitat: Thls species inhabits wet open forest II and some types of dry open
forest II. It utllizes tall dead trees and fallen logs.

Last specimen recorded: 1971 (NMV D18021).

Sphenomorphus tympanum (water skink)

Zoogeographlie affinity: Cool temperate and cold temperate Bassilan.

Abundance & distribution: Common and widespread in the southern half of the study
area.

Activity: Diurnal, heliothermic, and bears live young.

Habitat: This species is generally associated with water although need not always
be near to water. It usually occurs in clearlngs near streams in both wet and dry

open forest II.
Last specimen recorded: 1969 (NMV D36309).

Egernia luetuocsa (mourning skink)

Zoogeographic affinity: Warm temperate Bassian.

Abundance & distribution: Uncommon but widespread.

Activity: Diurnal, hellothermic, and bears live young.

Habitat: This species is generally assoclated with open habitats such as heath,
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coastal scrub, and the grasslands on the volcanic plains. It often shelters under
rocks.

Tiliqua nigrolutea (southern blue tongue)
Zoogeographlic affinity: Cool temperate Bassian.
Abundance & distributlion: Very common and widespread in southern districts.
Activity: Diurnal, heliothermic, and bears live young.
Habitat: Virtually all forests, woodland, heaths, and coast scrubs. The species
1s not found 1n very dense wet open forest II or wet closed forest.
Last specimen recorded: 1972 (NMV D17809).

Tiliqua seincoides (common blue tongue)
Zoogeographle affinity: Eyrean and warm temperate Bassilan.
Abundance & distribution: Common and widespread 1n northern districts.
Activity: Diurnal, heliothermiec, and bears live young.
Habitat: Complements the habitats of T. nigrolutea. Grassland and grassy woodland
of the volcanic plains are the chief habltats.
Last specimen recorded: None in collectlons.

Austrelaps superba (copperhead)
Zoogeographliec affinity: Cool temperate Bassian,
Abundance & distribution: Uncommon but wildespread in southern districts.
Activity: Dilurnal, hellothermlic, and bears live young.
Hablitat: Most molst vegetatlion 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 assoclated with dense, wet open forest II.
Last specimen recorded: 1969 (NMV D33068).

Notechis scutatus (tiger snake)
Zoogeopraphlie affinity: Warm temperate and cool temperate Basslan.
Abundance & distribution: Common and wldespread in most distriets.
Activity: Dlurnal, heliothermic, and bears live young.
Habitat: All habitat types. The species i1s particularly common near swamps, in
rocky areas like the stony rises, and in forest clearings.
Last specimen recorded: 1968 (NMV D13456).

Pgeudonaja textilie (brown snake)
Zoogeographlec affinity: Eyrean and warm temperate Bassian.
Abundance & distribution: No brown snakes have been recorded from the area but
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they occur in some northern districts, particularly on the wvolcanic plains.
Aectivity: Diurnal, heliothermie, and an egg-layer.

Habitat: Either grassland or savannah woodland.

Last specimen recorded: None recorded.

Suta flagellum (little whip snake)
Zoogeographle afflnity: Warm temperate Bassilan.
Distribution & abundance: Uncommon and restricted to northern distriets.
Activity: Nocturnal, thigmothermic, and bears live young.
Habitat: Grasslands on the volcanic plains. The species require. shelter under

logs or rocks.
Last speclimen recorded: 1964 (NMV D15984),

Aprasia etriolata (pretty snake lizard)
Zoogeographle affinity: Eyrean and Warm temperate Basslan.
Distribution and abundance: Rare and restricted. There is only one record from
the area, at Penshurst in the extreme north-west.
Activity: Thigmothermle and an egg layer.
Habitat: This species burrows through litter and friable solls in dry hot environ-
ments.
Last specimen recorded: 1974 (NMV 41619).

Egernia whitii. (White's skink)
Zoogeographic affinity: Warm temperate Bassian.
Distribution and abundance: Uncommon but wldespread.
Activity: Diurnal, hellothermic and bears live young.
Habitat: This species is generally assoclated with open habitats such as heath,
coastal scrub and the grasslands on the volcanie plains. It often shelters under

rocks.
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D. FISHES, MOLLUSCS AND CRUSTACEANS

This appendix contains a liat of inland llshes and marine commerclal species including rishes, mollusce, and cruataceans.

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.

Habitate. The numbera appearing in the ecolumns under

each of the major aquatic habltat types signify the relative
Importance of that type to the aspecles, as follows:=

1 = Reatpricted to this habitat.

2 = Common in this habitat, but may utilize others,

3 = Utilizes this habitat, but other habltata are Information on each apecles percentage contribution by

more sultable.
4 = Only cccaslonally utlilizes thia habltat.

walght to the total commercial marineé catch lor each
port in 1972-73.was supplied by the Marine Fisheries
Sectlon, Vietorlan Fisherles and Wildlire Diviaion.
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Fouched lamprey feotria auatralis 2 2 2 2 - - X
Short Cinned el  Angutlla australia 2 2 2 =22 2 = X
Victorian smelt Retropinna viotoriae = 2 hw - -
Dwarf galaxias Brachygalazias = = 2 == = =
pusilliue
Common galaxias Galarias maculatus - 3 22 3 3 X
Spotted mountaln CGalazrias truttgosus = 3 2= = = X
galaxias
Cox's mountaln Galazias oozii 2 h =& - - X
galaxias
Ornate mountain Gatarias olidus 2 b == - - X
galaxias
Orayling Ppototroatas maraena 2 2 4 - = X £
Yelloweye mullet Aldrichetta forstapri - 3 2= = = X x LA |
Eatuary perch Papoalates oolonorum - 0 2 - - - X X
Yarra plgmy perch Fdelia absoura g2 =4 - =
Southern plgmy Narnoperca australia - 2 =4 = =
parch
Hlaek bream Acanthopagrua = = 2= = = ¥ X X -4l - - -
butohari
Red fin Papea fluviatilia 2 3 =2 = = X X X
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CONTRIBUTION ToO

HABITAT STATUS TROPHIC POSITION COMMERCTAL CATCH
1972-73 % TQTAL
Aotual or
STREAMS LAKES potential -
| rishery | E m
h E F —
L] - 1] % - =
o ~ =i ﬁg b = e | o i‘
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o Bly |EE[sE|=|8| 55|08 B2 |3
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COMMON NAME SCIENTIFIC NAME 8 513 |8e(=s|B8 | ElE)s(s8s (8185018108
Sea garfish Hamirhamphua 2 - - - X X
malanoahisr % 2.1 = = = =
River garfish Hemirhamphus ardaliec 1 = - = - X X
Southern rock ¢od Physfoulus barbatus 1 - - - X X - = 80,1 = = -
Sea mullet Mugil cephalus 3 - k] 2 - X X X X = = «0,] = = =
Red mullet Upanaiohthys porosws 3 - 31 2 = r X x =201 = = = =
Deep mea trevella Hyperoglyphke porcsa 1 - - - - X X -=0,1 0.2 - = -
Sweep Soorpis aequiptnnis 1 - = o= - X X = ==0,1 0.1 = 0.4
Long finned pike Fam Sphyraenidas 1 = - = - X ¥ - 0.620.1 = = =
Sand flathead Trudia bassensis 2 - - k - X X X -<0,1 0.1 = = -
Rock rlathead Leviprora laevigata 2 = -~ - XX X 0,1 - - = =
Yellowtail Seriola grandia 2 = = & - S 4 X 4 =40,1 = = = =
kingfiah
Jackass fish Nemadastylue 1 = = = - X =<0,1 = =0,1 =
magroptarue
Parrot rish Peeudolabrus spp. e - X X X -0.1 - =-10.1 =
Skates & Rays 1 = = - X X ~2l,1 = = = =
Leather jacket Fam., Aluteridae I = - = i X X 0,2 = =0,1 =
Roekling Ganypterus blasedes 1 - =~ - - X =01 = - - -
King Oeorge Sillagineidea 2 = = - r x X = = = = =
whiting punatatus
Detopus Ootopua ap. 1 = - oy X - 0.1 =-1.6 - -
fSquid Lolige sp. 1 - = - X =0.1 = = = =
Sputhern Jasua L. e oo - X X 36 3.8 36 29 43 130
raocklobater novashollandiae
Crabs 2 = = & - X X - = =0,2 - .1
Abalone Notohaliotis ruber 2 - = = X X - b.3 27 B4 5.7 30

4 Shigmotis laevigate
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CONTRIBUTION TO

HABITAT STATUS TROFHIC POSITION COMMERCIAL CATCH
1972-73 § TOTAL
Actual or
STREAMS LARKES potential »
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i m| - o8 s mlw| o -
& wf @ ol o | Lo | WOE R glajelh
= P BT -] IO T O Ei= I  TR o E- a =
P w| o o | & Helpg|ea | afe|ane A
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TUpong Praudaphritdis urvi{lls B - 8 2 - = i
Flat headed Phitypnodon i 2 4 = X
gudgeon grandiceps
Blue apot goby Ellogobiue olorum i 2 - - X
Blackfish Gadopaia marmoratus = 2 2 == = = X X
Rainbow trout Salmo gatrdnapi - 2 2 32 2 2 X X X X
Brown trout Salmo trutta = 2 2?2 32 = =X X X
Carp Carassius sp - = 2 =k = =% X i
Roach Leuaisous rutilus - 2 -k - = X X
Tench Tinoa tinca - 2 =4 - = x X X X
Mosquito Flsh Gambusia affinda - = 4 -2 - - % X X ¥
Trevally Veagoaranz georgianus P2 = = H= = = X X X - 0,202~ = =
Auatrallian salmon Arripia frutta 2 = = B= = = X X X - ==0,1= = k.h
Mulloway Sotaang antaretioa 3 - o 2 - = =1
Short=headed Muraenichthye 2 = = 2= = =
worm=-gel bravioepa
Aandy aprat Hyparlophus vittatus 2 = = 3= = = ¥
Sand Mlah Gomorhynohua grayi 2 - - 2 = - - X
Small-mouthed Taeni{omambraa 2 - - 2 - - 2 X
Hardynead miorostomun
Australlian amelt Setropinng semont - = 2 32 & = X X
Lake Eyre Craterocaphalus = = = =3 2 2 X
Hardyhead dyrasatl
Snoek Latonura atum 1 = = - - o= X % % 14 B6 27 5.5 16 3.9
(Barracoutal
Snapper Chrysophrya auratua i = = 2= = = X x X X 9.6 1.9 130.1a0.1 =
Dusky SOrWong FPailoaranium 1 - = - = = X X X X 0.220.1 = = «0.1 =
nigricana
Hastard trumpeter Latridopaie foratari 1 - - - = - X X x X 0.640.140,1 = = <0.1
Gummy shark Mustalua antaratiows 2 - = 0 - - - X X X 36 1.3 6,1=0.1 24 28
Saw shark Priatiophorus i = = 2= = = X X = = 0,8=2.62.1

School shark

nudipinnia

Galeorhinue
auatralia
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E. AMPHIBIAN ABUNDANCE, DISTRIBUTION, ACTIVITY,
HOME RANGE, AND SPECIMENS COLLECTED

Geoerinia vietoriana
Zoogeographie affinity: Southern Bassian.
Distributlion: Restricted to the Otway Range 1ln the study area.
Abundance: Locally common.
Hablitat: The tadpoles prefer shallow, shaded pools. Adults have been recorded in
wet open forests.
Breedlng: Eggs are deposited in concealed, molst terrestrial positions that are
later flooded. From the egg stage to metamorphosis takes 6--8 months.
Note: Thils specles i1s restricted to highland areas in the west of the State. Acc-
ording to Littlejohn & Martin (1964), the isclated Otways component has diverged
from other populations in some aspects of morphology and breedling behaviour.

Geoerinia laevis
Zoogeographlc affinity: Southern Bassian.
Distribution: Restricted to the coastal plains in the west of the study area. 1In
Victorla the species 1s restricted to small areas along the south-west coast and to
the south of the Gramplans.
Abundance: Common in Warrnambool block and restricted to the west of Heytesbury
block.
Habitat: Heath, dry open forest II, and woodland.
Breeding: Eggs are deposlted in batches in small tunnels under moist litter or
grass 1in areas that will flood in early winter, or near margins of permanent ponds.

Limnodynastes dumerili variegatue and L. d. insularis
Zoogeographlic affinity: Both southern Basslan.
Distribution: L. d. variegatus malnly occuples an area 1in the south-east of South
Australia and in the south-west of Victoria but 1its range extends along the coast
to the Otway Range. L. d. insularis occurs mainly in Tasmanla and in south-eastern
Victoria, but its range extends from Geelong to Lorne 1in western Victoria,
Abundance: L. d. variegatus: By blocks: Warnambool, common: Chatsworth, Coranga-
mite, Heytesbury, and Carlisle, uncommon; Aire River and Cape Otway, common.
L. d. insularis: Uncommon.
Habitat: Temporary and permanent dams, ponds, swamps, and running waters.
Feedling: Food includes 1insects.
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Hreeding: Eggs are laid in a large foamy mass, which floats attached to emergent
stems 1n sheltered positions.

Limnodynastes peronti
Zoogeographic affinity: Wide-ranging.
Distribution: Entire study area.
Abundarnce: Common.
Habitat: More-permanent dams, pools, and swamps are utllized as breeding sites.
Breeding: Eggs are lald in very large foamy masses, which float attached to emer-
gent stems 1n sheltered positilons.

Limnodynastes taamaniensis (southern call race)
Zoogeopraphiec affinity: Southern Bassian.
Distributicon: Restricted to lowlands 1In 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.

Litoria aurea rantiformie
Zoogeographle 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 l1ife spans may extend from 12 to 19 months., Larvae are free-
swimming.

Litoria ewingi
Zoogeographlic affinity: Southern Bassian.
Distribution: Entire study area.
Abundance: Common.
Habltat: Temporary and permanent ponds.
Feeding: Includes terrestrial insects such as beetles and larval aquatie insects.
Breeding: Clumps of eggs are wound around submerged stems.

Litoria verreauxri verreauri
Zoogeographlc affinlty: Eastern Basslan.
Distribution: Restricted to the Salt Creek block and to the east end of the Coran-
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gamite block 1n the study area. Its main stronghold 1in Viectoria is in the south-
east of the State.

Habitat: Temporary and permanent pools.
Breeding: Clumps of eggs are wound around submerged stems.

Neobatrachus pictus
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 U%--7 months.

Paeudophryne semimarmorata
Zoogeographlie affinity: Southern Bassian.
Distribution: Extensive along the southern coastline of Viectorla but avolds 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 1in
terrestrial positions that will later be flooded.

Ranidella signifera
Zoogeographlic affinity: Wide-ranging.
Distribution: Entire study-area.
Abundance: Common,
Habitat: In general, temporary or permanent flowlng or stilll waters are utllized.
Larvae prefer the bottom reglons of shallow waters.
Feeding: Insects including, ditperan flies, are taken.
Breeding: Eggs are in clumps, or individually and are either attached to submerged
Eegetation or rest on the substratum. From the egg stage to metamorposis takes
--10 weeks.

Ranidella parinsignifera
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

Soil horizon

A& layer of soil material that lies
approximately parallel to the surface
and differs from other layers. A pro-
file is a vertical section through all
the so0ll horizons and extends into the
parent material.

Texture

A measure of the proportions of the
constituent particles in the soil
(sand, silt, clay). It is assessed in
the fleld on moist samples of the soll
and may be checked agalnst laboratory
analysis for the actual proportions
present.

The texture grades may be arranged 1n
six texture groups as follows:

1. The Sands - sand; loamy sand; clayey
sand;

The Sandy loams - sandy loam; filne
sandy loam; light sandy clay loam;
The Loams - loam; loam, flne sandy;
si1lt loam; sandy clay loam;

The Clay loams - clay loam; fine
sandy clay loam; slilty clay loam;

. The Light elays - sandy clay; silt
clay; light clay; light medium clay;
The Medium-Heavy clays - medlum clay;
heavy clay.

o, WS & B — N Y A %]

Soll structure

Refers to the combination or arrange-
ment of primary soll partieles into
secondary particles, or peds, and may
be graded according to the dlstlnctness,
cohesion, stabllity, size, and shape of
these peds (or to their absence).

Infiltratlion rate

The solls ability to absorb heavy railn;
it depends on properties at and below
the surface (surface crushing, porosity,
impeding horlzons) and on exlsting
moisture status of the scll.

Available water

Refers to the amount of water that the
soll can store after dralnage in a form
avallable to plants. Such stored water
may prelong plant growth after losses
due to evapotranspiratlion exceed pgalns
from precipitation.

Air porosity

The proportion of the soil volume fllled
by air several hours after rain.

Carbon:nitrogen ratioc

Indicates the amount of avallable nit-
rogen. HRatlos of less than 12 seem to
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be desirable for the satisfactory
prowth of most erops, and pastures, but
in virgin soil the ratio often exceeds
20.

The cation exchange capacity (C.E.C.)

A measure of the solls abllity to hold
nutrients in a form avallable 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 lons in the soill

and may thus be available for plant
growth.

s01ll pH

Its degree of acidity (or alkalinity) -
the higher the pH, the more alkaline in
the soil.

Gilpgalied

Refers to calcarecus clay solls with a
local rellef of mcunds and depressions.

By Authority : . H, Rixon, Government Printer, Melbourne



