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FOREWORD

The Land Conservation Aet 1970 estab-
lished the Land Conservation Council,
whose functlon is to 'ecarry out investli-
gatlons and make recommendatlons to the
Minister with respect to the use of pub-
lic land in order to provide for the
balaficed use of land in Viectoria'.

Thls report sets out to describe and
assess the natural rescurces of the pub-
lic land in the Gippsland Lakes hinter-
land area, and provides a factual basls
on which members of the community may
base thelr submissions to the Council.
1t ensures that all those persons and
bodies who have an interest in the fut-
ure use of publiec land 1In this area can
obtain and study the basic information,
which the Council itself will study, and
so make informed and constructive sugg-
estions to the Council for its consider-
ation.

In making this report avallable, the

Land Conservation Counecill
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
conslidering how publie lands should be
used. It 1s hoped that, iIn making sub-
missions, members of the community will
use as a basis the information provided
by thils study. The Councll will make
its recommendations only alter due con-
slderation of those submissions.

Demands for land for varlous purposes
are many and varied, some of which are
compatible and some confllcting or com-
petltive, It is therefore lmportant
that the decisions made are based on
ffactual evidence, not on subjective cri-
teria.

Submissions are now 1invited and should
reach the Secretary of the Land Conser-
vation Council wlthin 60 days of the
publication of this report, as notified
in the Viectorian Government Gasette.

I Lt

© 8.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
sectlon 2. of the Forests Aet 1958.
{1) "Public 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
(1) unallenated land of the Crown whom any land is vested; or
including land permanently
or temporarily reserved under (b) the Minister responsible for a
section 4 of the Crown Land publiec authority in which any
(Reserves) Act 1978, State land is vested -
forest and parks within the
m&:’lﬁiﬂg_ﬂf‘ the National Parke by proclamation published in the
Acet 1975; Government Gazette declare any such
; - land to be publie land for the pur-
(11) vested in any publlc authority poses of this Act.
(other than a municipallty or
a sewerage authority withiln Functions of the Council
the meaning of the Sewerage
Digtriete Aet 1958); or Sectlon 5.
(111) vested 1n the Melbourne and (1) The Council shall -
Metropolltan Board of Works:
and (a) carry out investigations and
make recommendations to the
(b) any other land which the Govern- Minister with respect to the use
or in Council declares under of public land in order to pro-
sub-section (2) to be public vide for the balanced use of

land for the purposes of this Act, land in Vietoria:



(2)

(b) make recommendations to the
Governor 1n Council as to the
constitution and definition of
water supply catchment areas
under the Seoil Conservation and
Land Utilization Aet 1958; and

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

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

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

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

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

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

(e) the creation and preservation of
areas for lelsure and recrea-
tlon, and 1n particular of areas
close to cities and towns for
bushland recreation reserves;

(3)

(4)

(ix)

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

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

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

Where the Council recommends the
alienation of any land the recommen-
dation shall include the Council's
opinlon as to the best method of
alienating the land to ensure the
most satlisfactory use and management
of the land in the public interest.

Any person or body may make submis-
sions to the Councll as to how any
publlie land can be better used to
meet the needs of the people of Vie-
torla and the Council shall conslder
any such submlsslions before making
any recommendation under paragraph
(a) of sub-section (1)

Investligatlions, Notices and Reports

Section 9.

{1) The Council shall not make any.

recommendation under thls dect in
relation to any dlstrilct or area
without a prior investigation of the
distriet or area.



(x)

(2)

(3)

Before commencing any investipation
under paragraph (a) of sub-section
(1) of section % the Council shall
publish a notice 1n the Government
Gazette, 1In a newspaper c¢irculating
throughout the S5tate and in & news-

paper circulating particularly in or

In the vicinity of the area or dist-
rict to be lnvestipgated stating that
an lInvestlgation of the district or
area described in the notiece is to
be carried out for the purposes of
thls det.

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

{(a) publish a report of the lnvest-
ipation;

(b) pive notlce 1n the Government
Gazette of the publicatlon of
the report, the address where
coples of the repdrt may be
obtalned or inspected and stat-
ing that any submlsslions to the
Councll in relation to such
report will be consldered by the
Council 1f they are made within
60 days of sueh notlice; and

() publlish notice In a newspaper
circulating throughout fthe State
and in a newspaper circulating
particularly in or in the vicin-
ity of the area or district
investigated of the publication

of the report, the address

where coples of the report may
be obtained or inspected and
stating that submissions may be
made to the Council and the date
before which they should be
made.

(4) The Councll shall conslder 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).

Notlice to be glven to public depart-
ments and authorities in certaln
cases,

Section 10.

(1) Not earlier than 60 days after

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

(1) the Council of any municipality
in the municipal distrliet Lo
which the recommendation relates
la situated;

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

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



(2)

(3)

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

Where any reccmmendation is made to
the Minister under this Adet it shall
be accompanied by a copy of any sub-
missions received from any person
body department authority or councll
pursuant to the provisions of sub-
section (U) of section 9 or sub-
section (1) of this section.

Government departments and authorit-
ies to give effect to recommendat-
ions.

Where the Council has made a recom-
mendation te the Minister under
paragraph (a) of sub-section (1) of
section 5 the Minister may, after he
has glven not less than fourteen
days notice of his intention so to
do to the Minister administering a
government department or responslble

(xi)

for a public authority recommend to
the Governor 1n Councll that notlce
of the recommendation or that part
off the recommendatlon that affects
the povernment department or publilce
authority be glven to the government
department or public authority con-
cerned and where notice of that re-
commendation or part 1s so glven by
the Governor in Council 1t shall be
the duty of the government depart-
ment or public authorlty to use all
dilipgence and dlspatch to glve el-
fect to such recommendation so far
as it affects any land vested in or
controlled by it.

Copy of every recommendatlon and of
proposals to be tabled in Parllament.

Section 11.

A copy of every recommendation of the
Council made under sub-section (1) of
section &5 and of the proposals of the
Council submitted to the Minister
pursuant to sectlion 7 shall be laid be-
fore both Houses of Parliament within
fourteen days of the making thereof 1f
Parliament is then sitting and 1f
Parliament 1s not then sitting wlithin
fourteen days after the meeting of
Parliament.

A copy of the Land Conservation Aet 1970 can be obtalned from the Government FPrinting
Office, Ta Parliament Place, Melbourne,

3002.
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AIMS AND METHODS

This report brings together information
that is relevant to making decisions on
the future use of publle land in the
study area.

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

Exlsting information collected from pub-
lished reports, government departments,
publiec authorities, private organlza-
tions, and 1lndividuals has been supp-
lemented by short-term surveys of plants
and animals.

Although publie land has been empha-
sized, the report considers relevant
aspects of all land in the study area to
place the publiec land in perspective.

The text is divided into four main sec-
tions. Part I, an introduectory seection,
sets out the alms of the study, and de-
fines and briefly describes the study
area and its history.

Part II describes the main features of
the environment for the whole study
area. Climate, geolopy, geomorphology,
soils, vegetation, fauna, water re-
gsources, and land systems are described.
Maps showing the geology, geomorphology,
topography, vegetation on publie land,
water resources, and land systems are
included.

Part III deals with the main forms of
land use that are likely to make demands
on publie land, and examines the present
levels of activity. Hazards assoclated
with these land uses, such as soil
detericration and fire, are also dis-
cussed. Primary production, mining and
quarrying, and recreation are depleted
in maps for this section.

Part IV provides more detalled informa-
tion and, for convenlence, the study
area has been divlided intoc elpght blocks.
The information 1s set out 1n a consis-
tent format of headings, so that speclif-
ic Iinformation can be readlly found and
compared with its counterparts in other
blocks or areas.

A number of appendlees, including lists
of flora and fauna, complete the report.



CONSERVATION

Conservation 1s concerned with Man's
relatlon teo hils environment. 1t is
often sald to be the wise or balanced
use of resources. Because 'wisdom' and
'halance'! are not absolute terms, the
prineliples set out here attempt to ex-
plaln this cencept.

Conservatlon can be considered as an en-
deavour to anticipate and resolve con-
fliets between the 1ndividual and
soclety about the present and future use
of resources, and between competing uses
of the same resource. The conservation-
ist must be aware of long-term ne=ds and
recognize that a community requires land
for recreatlon, sclentiflec, and aesthet-
le purpocses as well as for the produc-
tion of foocd, timber, and minerals or
for urban and Industrial use.

Natural Resources
Two broad classes of natural rescurce
may be distingulished, according to
whether they are renewable,
Non-renewable resources
The quantity of these resources does not

inerease significantly with time, and
use consumes them. 1In the last century

PRINCIPLES

the expansion of Vietoria's economy was
based on the exploitation of gold - a
non-renewable resource. The oil and gas
ffields of Bass Strait provide another
example.

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

Renewable resources

The quantity of a renewable resource
such as timber may increase or decrease
with time. Animal and plant communities
and landsecape fall within this category.
Abuse of these resources may reduce them
to such a poor condltion that the prac-
tical opportunity to restore them to a
desired state 1s lost for many generat-
ions.

Conservation of renewable resources
requires a thorough understanding of
ecologleal principles and development of
sound management technlques based on
those prineiples. An ecosystem typical-
ly contains many Interrelated compon-
ents. A change in any one of these will
have effects elsewhere in the system.

In general, an ecosystem with a diverse



range of species wlll be better able to
adapt and absorb the impact of sudden
change - such as that caused by fire,
disease, or Man's activities - than a
simple ecosystem wilith few specles.

Man 1s part of the ecosystem and, llke
every other organism, influences and is
influenced by the other parts. The dev-
elopment of new techniques has increased
his ability to modify the environment.
Many new technigues have both advantapges
and disadvantages. O0ften the disadvant-
ages are not obviously linked to the new
techniques and only emerge in the long
term - for example, the use of insecti-
cides can increase production of foocd or
fibre dramatically, but may also reduce
the population of predatory birds and
insects and so encourage the build-up of
populations of other insect pests.

Relations Between Resource Uses

Many uses of a resource are compatible.
They may be supplementary and add to
each other, or complementary in that one
use benefits from the other, but they
may also be competitive when an increase
in one leads to a decrease in the other.

For example, the relation between timber
production and pilcnicking within a
forest may be complementary 1n the sense
that picnickers galn access along tracks
and use open spaces created durlng tim-
ber operations. It may become competlit-
lve 1if logging makes the forest an un-
sultable picnic area, and at other times

plcnlckers may present a conslderable
fire risk.

In general, declslons on land use will
involve selecting major land uses for a
particular area, determining other uses
compatible with these, and specifying
the intensity of use above which they
become 1ncompatible.

The Principles of Land Use

In the past our society has grown (and
the economic welfare of the people im-
proved) through mining, farming, timber
production, and industrial development.
These industries have usually been glven
prime importance when decidling the use
of natural resources. The present patt-
ern of land use 1s, of course, a result
of these past declslons.

Recently there has been greater publlc
demand for a shift in emphasis towards
nature conservation and recreatlon as
the economic welfare of the bulk of
soclety has improved, the need and
opportunities for outdoor recreation
have grown, and an appreciation of
nature has become more apparent,

The concept of balance 1s fundamental to
land use and 1s directly related to the
values that soclety puts on the goods
and services that the land can provide.
It also involves consideratlion of the
needs of all sectlons of soclety, on
both regional and State bases, as well
as those of this and future generatlons.



These needs should be clearly stated as
aims.

The intangible values of recreatlon,
aesthetlecs, and preservation should be
recognized by providing land for these
purposes, and by consldering the impact
of other land uses upon them. The pres-
ervation of outstanding natural features
should also be considered.

Where several land uses are compatible,
land should be avallable for the most
beneficial combination of such uses. To
achleve this, it may be necessary to

define major aims and to assess levels
above which secondary uses are unaccept-
able.

Where land has been commltted to a par-
ticular use, 1t should be managed so
that 1ts capability for that use 1is not
impaired. Uncommitted land should be
maintained in a condition that will
allow the widest possible cholce of
future uses.

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



THE STUDY AREA

The Gippsland Lakes hinterland study
area comprises approximately 8,850 sq.
km (3.9% of the area of Victoria) in the
Gippsland region, including portions of
the Shires of Avon, Bairnsdale, Maffra,
Omeo, and Tambo. It excludes the City
of Sale and the town of Balrnsdale.

In terms of environment, settlement pat-
terns, land use, and land tenure, 1t can
be broadly divided into two sections:
the foothills to the Eastern Highlands
in the north, and the coastal plains in
the south. The sparsely populated foot-
hills sectlon - predominantly steep,
heavlily timbered publlic¢ land - is cocler
.and receives more rain than the relativ-
ely flat coastal plains, which, in com-
parison, are much more densely settled
and in the main consist of freehold land
cleared for agriculture.

Publlic land

Public land occupiles approximately 5,100
sq. km (58% of the study area) and is
concentrated in the mountalnous section
and in and around the Gippsland Lakes.
Most of 1t 1s either unreserved Crown
land or reserved forest - in about equal
proportions. The remainder comprises
State game reserves, the Glenaladale

Natlonal Park, land owned by the State
Rivers and Water Supply Commission for
its Glenmaggle reservoir and proposed
Mitchell River dam, and land owned by
the Gas and Fuel Corporation on the
shores of Lake Victorla.

Population

At the time of the 1976 census, the
Gippsland Lakes hinterland had a popul-
ation of 45,210, representing 2.5% of
Victoria's total population. This
figure includes the main urban centres
of Sale and Bairnsdale, which technic-
ally are not part of the study area
(see Table 1).

Settlement 1= concentrated overwhelmling-
ly on the coastal plains: more than 90%
of the population live at or below an
east--west line drawn through Lindenow.
The mountainous topography north of thils
latitude has inhiblted settlement, with
the result that this portion of the
study area contalns only two towns -
Bruthen and Buchan - wlth populatlons of
more than 200.

Demographic trends in the 1960s and
1970s have further concentrated populat-
ion here. While the area as a whole has
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maintained a positive rate of population small towns have suffered declines.
growth since 1561, in contrast to the Growth has been concentrated on Sale and
situatlion in some other non-metropolltan Bairnsdale and around the Gippsland
reglons, many of the rural areas and Lakes (particularly the towns there).
Table 1
DEMOGRAPHY

Population Pop. growth
Local government area
1961 1966 W o7 181l

Fart of Shire of Avon 3,210 3,130 3,080 3,080 - 4.0
Part of Shire of Bairnsdale 3,550 3,600 3,740 4,600 29.6
Part of Shire of Maffra 8,750 8,500 8,550 8,700 - 0.6
Part of Shire of Omeo 500 500 500 450 ~10.0
Part of Shire of Tambo 5,420 5,540 5,850 6,510 20,1
Total (actual study area) 21,430 21,270 21,720 23,340 8.9
Town of Bairnsdale 7,647 7,960 8,560 9,400 22.9
City of Sale 7,964 8,708 10,540 12,470 56.6

15,611 16,668 19,100 21,870 4o.1

Total (including main urban
areas ) 37,041 37,938 4o,820 45,210 221




The proportion of the population liv- Correspondingly, in the same period, the
ing 1n Sale, Bairnsdale, Lakes Entrance, proportion living in rural areas and
Paynesville, and Metung has increased towns of less than 200 has declined from
from 48.6% in 1961 to 58.5% in 1976. 37.0% to 29.3% (see Table 2).

Table 2

URBAN AND RURAL POPULATION, 1961--1976

1961 1966 1971 1976

A. Major urban areas

Sale 7,964 8,708 10,540 12,470

Bairnsdale 7,647 7,960 8,560 9,400

Sub-total 15,611 16,668 19,100 21,870

% area's population h2.1 43.9 b6, 8 48.4
B. Towns on Gippsland Lakes

Lakes Entrance 1,602 1,837 2,591 3,023

Paynesville 564 611 958 1,242

Metung 226 179 172 279

Sub-total 2,392 2,627 3,721 4,544

% area's population 6.5 6.9 9.1 10.1
C. Other large towns

Maffra 3,404 3,569 3,666 3,836

Heyfield 1,917 1,893 1,830 1,699

Sub-total 5,321 5,462 5,496 5,535

% area's population 4.4 14.4 13.5 12.2
D. Other towns (200--1,000 population)

Sub-total 2,061 2,005 1,980 2,096

? area's population 6.6 5.3 h.g 4.6
E. Rural

Sub-total 11,256 11,176 10,523 11,165

% area's population 30.4 29.5 25.7 24,7
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Table

3

EMFLOYMENT BY INDUSTRY IN THE GIPPSLAND
AT JUNE 30, 1966, 1971 & 1976

LAKES HINTERLAND

15966 1971 1976
Industry Total % of Total % of Total %4 of
total total total

Agriculture, fishing, &

hunting 3,330 23.5 2,995 19.0 2,903 15. 4
Forestry 2498 2l 233 1.5 250 1:3
Mining 4o 0.3 162 1.2 Luy 2.4
Manufacturing 1,286 9.1 1,833 11:6 1,412 7.5
Sawmilling 638 i.5 343 2,2 328 o
Electricity, gas, & water 176 1.2 288 s | 205 1.1
Construction 1,425 191 1,355 8.6 1,680 8.9
Wholesale & retail trade 2,410 17.0 3,062 19.4 e 17.1
Transport & storage 615 4.3 514 3.3 537 2.9
Communication 367 2.6 355 2.2 319 5T
Finance, insurance, real

estate, & business services 392 2.8 543 3.4 809 4,3
Publie adminlstration &

defence 884 6.0 1,153 To = 1,206 6.4
Community services 1,356 9.6 1,562 9.8 3,020 16.0
Entertainment, recreation

& personal services 890 6.3 BG4 5.5 995 5.4
Others 80 0.6 580 3.6 1,485 7.9
Total 14,147 100.0 15,802 100.0 18,820 100.0
Source: Australlian Bureau of Statistics censuses; complled from Collector

Distriet data.
MNote: Data from the 1966 census have been reclassified to conform with the

industry classifications used in the 1971 and 1976 censuses.



Economic activity

Since settlement, the major form of
economic activity in the area has heen
the ralsing of sheep and beef cattle.
Vegetable-growing and dalrying (on the
alluvial flats of the Mitehell and Tambo
Rivers and in the Macalister Irrigation
Distriect) and fishing (at Lakes Entrance
and Paynesville) have also been import-
ant.

The rapid expansion of forestry in the
East Gippsland reglion (which includes
the Gippsland Lakes hinterland and areas
to its north and east) from the 19L40s
constituted the firat of a series of
major resource-based developments that
have had a marked effect on the reglon's
economy in the last 30 years. Over this
period the region has developed into
Victoria's most important supplier of
sawn hardwood timber. However, the
consistently high output of timber prod-
ucts has not been matched by employment
opportunities, as the process of struct-
ural adjustment and capital intensific-
ation has reduced labour demands within
the industry.

The waters offshore from the Ninety Mile
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Beach are now responsible for nearly 90%
of Australia's oil production and half
of its natural gas, as a result of the
development of nine commerclal oll and
gas fields from the early 1960s.

The 1960s also saw an upsurge in tourlst
and recreational activity in the study
area - so much so that 1t now has one of
the highest numbers of guest rooms and
caravan sites of any region in Victoria.

In ¢common with trends elsewhere in the
State, however, the most significant
source of employment growth in the last
decade has been in the tertiary sector.
Much of this growth has stemmed from
the expansion of the resource-based
tourist and oll and gas Industries and
from the upgrading of community services
and the progressive decentralization of
Commonwealth and State administrative
functions.

The development of these new industries
has been e¢ritical in preserving employ-
ment growth in the Gippsland Lakes
hinterland at a time when, as shown 1in
Table 3, employment in the industries
that comprised its traditional economlc
base has been declining.



HISTORY

Aboripgines

Frior to European settlement of what 1is
now Gippsland, Aborigines had inhablted
the area for between 10,000 and 30,000
years. In stark contrast to the 140
years that have followed the whlite man's
'discovery' of Gippsland, this long
period of Aboriginal occupation had very
little impact on the land.

The study arez lncluded the territory of
four of the five clans of the Kurnal
tribe, as shown in Figure 1. These
elans mainly occuplied land arocund the
lakes and river systems, where food was
most plentiful. Concentration of Ab-
original relics such as middens, scarred
trees, and prindlng rocks around these
water bodles and on the adjelnling plains
provides evidence of this pattern of
habltation. Unfortunately these low-
lands were also the areas most prized by
the white pastoralists, a faet that
brought the two groups into open and
often violent conflict in the early days
of European settlement.

The Kurnal met the early settlers with
open hostility, which at times involved
the killing of stock and occasionally
attacks on the settlers themselves.

Fear of the Aborliglnes was one reason
given in the 1840s for the difficulty of
obtalning labour for Gippsland areas.
These attempts by the blacks to resist
the invaders of their land brought
savapge reprisals, Including a number of
appalling massacres. In 1846 the inten-
slty of these reprisals was such as to
move one Henry Meyrick to write of the
Aborigines: 'No wild beast of the [orest
was ever hunted down with such unsparing
perseverence as they are.'
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The combination of murder, disease,
changed dlet, and socilal disorganization
led to the Aboripginal population drop-
ping from an estimated pre-settlement
figure of 2,000 to about 150 by 1877.
The demoralized remnants of the Kurnal
were by this time dependent on white
charity for survival.

It is a traglc irony that the early ex-
ploration, which led to the 'openlng up!
of Gippsland and the subsequent devas-
tation of the Aboriginal population,
relled heavily on Aboriginal assistance.
Indeed, the two most iInfluential explor-
atory Journeys - by MecMlllan and
Strzeleckl - depended for thelr success
on Aboriginal guldes. Omeo Aborigines
guided McMillan along the old Aboriginal
track from the Maneroo into Glppsland,
and Strzeleckl and his party would have
perished in southern Gippsland had it
not been for the resourcefulness of
their Aboriginal guide, Charlie Tarra.

In 1858 Victoria's Leglslative Councll
appointed a Select Committee to inquire
into the conditions of the Aboriginal
people. The Committee's subsequent
report highlighted the dlsastrous
effects that white settlement had had on
the Aboriginal population, and recom-
mended that 'a vigorous effort should be
made to repalr the great wrongs done to
the Aborigines in the past'.

As a result of the findings of the Sel-
ect Committee and recommendations it re-
ceived from William Thomas, the Guardlan
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of Aboriglnes, the government in 1860
created a 'Central Board to watch over
the Interests of the Aborigines in the
Colony of Viectoria'. By 1861 this Board
had initlated plans for the establish-
ment of Aboriginal reserves and had en-
couraged churches to start mission stat-
lons on Crown land channelled to them
through the Board. Thus were founded
the Ramahyuck and Lake Tyers Mission
Stations.

Founded by the Rev. F.A. Hagenauer, the
Ramahyuck Station was established in
1863 on a 940-ha reserve on the Avon
River near Lake Wellington. It operated
untll its officlal closure in 1908, by
which time 1lts few remainling Aboriglnal
occupants had been transferred to Lake
Tyers.

The reserve was subsequently made avall-
able for selection and all that remains
of the Station today are three head-
stones in the old cemetery.

The Lake Tyers Station was also estab-
lished in 1863, with an initial reserva-
tion of B00 ha., A further 800 ha was
allocated 1n 1889, Under the direction
of Mr. John Bulmer, the Lake Tyers Stat-
ion accepted survivors of the vanishing
tribes from all parts of Victorla.
Bulmer and his wife remalned wlth the
Station and 1ts people for 50 years, un-
t1l his death in 1913.

The Church of England ran the Station
untlil 1908, at which time the Victorian
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southern New South Wales. A severe
drought in 1837--38 forced squatters in
Maneroo to consider searching for the
well-watered pastures that were rumoured
to exist beyond Macfarlane's station at
Cmeo.

The first incursions into this previous-
ly unpenetrated southern section of the
Great Dividing Range came in 1839. 1In
that year Edward Baylliss discovered
pasture lands at Buchan. Thils area
around the Snowy Rliver remained an out-
lier of grazing land, and as such had
little influence on the reglon's devel-
cpment .

The most important move from Maneroo
into Gippsland, in terms of consequent
settlement, came with Angus McMillan,
who left Macfarlane's station in May
1839 on the first of four expeditions
that effectively opened Gippsland for
settlement. In his capacity as overseer
for a wealthy squatter, Lachlan
Macalister, McMillan formed a station

at Numblamunjie (the present-day Ensay)
in September 1839. Four months later he
pushed down the Tambo River to the
plains, discovering and naming Lake Vie-
toria (now Lake King) and the Nicholson,
Mitechell, Avon, and Macalister Rivers.

With a view to taking possession of the

'fine, open plains intersected by occas-
ional narrow belts of open forest

and with grass up to our stirrup-irons'’,
McMillan started to clear a stock route

through the mountains. But Macalister
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instructed him to form no more stations
until he found his way to Corner Inlet
80 that a shipplng port for stock could
be established.

After several attempts were thwarted by
swellen rivers and dense scrub, MecMillan
finally reached the coast at the site of
what was to become 0ld Port (just west
of present-day Port Albert) in February
1841. Within a few months he had estab-
lished a dray track from the port to
Numblamunjie, more than 200 km away.

While the initial occupation of Glpps-
land was from Maneroo, its development
was to depend heavily on its contacts
wlth Port Philllp. Ironically, 1t was
an explorer from the Manerco side, Count
Paul Strzelecki, who 1indirectly opened a
way 1nto Glppsland for those from Port
Phillip. In Marech 1840 Strzeleckl left
Numblamunjie and followed MeMillan's
path to the Latrobe River, from where he
travelled due west through completely
unexplored country. After having been
given up for lost, Strzelecki's party
finally arrived, starved and exhausted,
at the small settlement of Westernport
on May 12,

Great publicity was given to the news of
the expeditlion's arrival and to
Strzelecki's accounts of the country he
had traversed. Strzeleckl claimed him-
self as the dlscoverer cof Gippsland, and
indeed suggested the area be named in
honour of Sir George Gipps, at that time
the Governor of New South Wales. In
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. 1 Hobson's Bay, arriving at the
mouth of the Albert River in early March
1841. The site selected for settlement,
on the east side of the river entrance,
was precisely the one visited by Angus
MeMillan only a few weeks earlier.

Settlement

The copening of a shipping port enabled
movement on two fronts: from the Manerco
~=Yass--0oulburn area of New South Wales
via Omeo, and from Port Phillip or Van
Dieman's Land by sea vla Port Albert.
New runs were selected by settlers
'leap-frogging' from the established
runs, around Omeo and Port Albert, to
the Glppsland plains. In thils process a
pattern of c¢lustering became evident,
whereby newcomers were content to trust
the Jjudgement and experience of the
initial settler and attach their runs to
his. With infilling and expansion,
these clusters eventually merged into
one another. In this way most of the
open grazlng country of the Glippsland
plains was occupied by 1844,

The area around Buchan remailned an 1so-
lated sub-district of Manerco, with most
of the squatters obtaining licences from

Cooma.

With the exception of the upper reaches
o' the Mitchell River wvalley, where in
1845-=47 four runs between Dargo and

Tabberabbera were taken up, the mount-
ailnous country north and north-west of



the plains remained largely unexplored
until the gold rush era.

While population increased after 1844,
the area already cccupled then remained
the basic area of settlement.

Agriculture was stimulated greatly by
the increased population that had teo be
fed during the geld rushes, Then, as
alluvial minlng tapered off, many
dlggers sought to become farmers and
wanted access to land. However, by this
time almost all the arable land had been
taken up by the squatters. The cry
'open the land to small farmers' was to
be increasingly heard from the early
18508, when the prospective farmers
wanted to break the squatters' monopoly.

When pastoral llcences ceased to be
issued in 1870, the system of land ten-
ure changed dramatically from squatting
to settlement by purchase from the
State. Followlng the 1869 Land Act,
squatters who already held land often
selected areas of 1t, particularly the
choicest tracts. Large areas east of
Sale were selected and granted to former
pastoral licensees. Pastoral interests
also took control along the Avon River
plains, Angus MeMillan gaining the maj-
ority of allotments in this area.

By 1874 the river flats of the Mitchell,
Avon, Thomson, and Macalister Rivers had
been alienated from the Crown. Other
settlers also moved into the regilon,
with the result that selectors had taken
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up many of the early runs by the turn of
the century.

Development of towns

As peopulation densltlies inecreased in the
Gippsland plains and mountains, the need
arose for local servicing and supply
centres. The most important of these
centres to emerge during the 1850s was
Sale. The township was surveyed in
1848, but the first land sale did not
occur until 1850, The area's other
major centre, Balrnsdale, on the Mitch-
ell River, had its first post office and
store in 1856. Only 4 years later the
township was laid out.

Early growth in both centres was slow,
with expansicon being due to the town-
ships' importance as ports for the past-
oralists and gold-miners. The dlscovery
of gold in Gippsland, as 1in other parts
of Victoria, caused large increases 1in
the region's population. For example,
Sale's population increased five-fold
between 1854 and 1861.

Like Sale and Bairnsdale, many of the
area's smaller centres have developed on
the sites of the original river cross-
ings, Stratford and Maffra, for Inst-
ance, developed where the stock routes
crossed the Avon and Macallster Rivers
respectively.

Heyfield developed on the cattle run of
the same name and was a stopplng-over
point for carriers who took supplies
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In the early 1850s, the state of trans- with the constructlon and malntenance of
port in Pippstaud was primitive. Many colonial roads, the introduction of
of the early tracks were extremely rough coaches, navigatlion of the Gippsland
and r]{r:t‘r*iy impassable during the winter, Lakes, and the commencement of agitatlion
and the overland link to Port Phillip for raill links between Melbourne and
was particularly hazardous. But as a Gippsland.
consequence of the gold rushes, the
increased population felt the need for During the 1860s the first coach serv-
a more efficlent transport system. This ices were Introduced into Gippsland.
need was met in various ways - such as Cobbh & Co. extended thelr lines into the
the establishment of Rcad Boards charged reglon, and coaching remalned the prin-
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cipal means of passenger and mail trans-
port until the advent of the rallway. A
coach road between Sale and Melbourne
was completed in 1865, but even into the
18708 thls route involved an arducus

24 -hour Jjourney.

The first real step in opening the lakes
Lo navigation from the sea was taken in
1858, when the schooner 'Georgina Smith®
entered the lakes through the natural
entrance at Red Bluff. For many years
following this, shipping played an im-
portant role in communlcatlons and tran-
sport between townships on the lakes and
the feeder rivers. In 1864 the Gipps-
land Lakes Navigation Company instituted
a direct weekly service from Melbourne.
The Company's light-draught schooners
were able to enter the lakes and navi-
gate the river systems to Bruthen on the
Tambo, Sarsfield on the Nicholson,
Bairnsdale on the Mitchell, and Sale on
the Thomson.

Uncertainty concerning the navigability
of the natural entrance to the lakes was
the major factor limiting water trans-
port development. In 1869, work com-
menced on construction of an artificilal
entrance some distance west of the nat-
ural channel through the outer barriler.
Lack of money and other problems caused
conslderable delays in thls project, and
the new entrance was not opened untll

1889,

Meanwhile, the railway line linking Sale
with Melbourne had been opened in 1879,

and that between Sale and Balrnsdale in
1888. The extension of this line to
Orbost was completed in 1916.

The opening of the railway to Sale and
Bairnsdale marked the beginning of the
decline in shipplng as a means of
transport both to and within the reglon.
Steamers were used on the lakes as late
as the 1930s, with the last remaining
vessel, the 'Tambar', being wlthdrawn
from service in 1938. By this time
competition from motor transport and the
railways had put an end to shipping
activities 1n the region.

Gold

Until the discovery of gold, Gippsland
belonged to the ploneer pastoralists.

In Gippsland, the main effect of gold
was to consolidate the patterns that had
already developed; the rate, but not the
nature, of this development was changed.
Population increased in the gold-fields
and generated an increase in imports
through Port Albert, while pastoral and
agricultural production continued to
develop on the baslis of growing market
demands in Melbourne, on the central
Victorian gold-fields, and in the north-
ern Gippsland gold-fields.

Gold finds within the study area were
never spectacular. The first occurred
onn the Nicholson River in 1854, In the
1850s the diggers concentrated on the
alluvial t'ields along the Nicholson,
Mitechell, Wentworth, and Darge Rivers
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Steamboat wharf on the Mitehell River at

and the Boggy and Iguana Creeks. Reef
mining began along the Mitchell River
and 1ts tributaries in the 1860s. Towns
such as Merrijig, Tabberabbera, Bullum-
waal, Deptford, and Dargo grew up and
then declined as the gpold was worked
out. From time to time new areas caused
excltement - such as Clifton Creek and

Freestone Creek in 1868.

Bairnsdale (e. 18889)

The search for gpold led to an influx of
|:-|_-r_|p|-'_* and an increase 1n trading act-
Ivity. Most of the mining activity

tock place in the mountains, away from
the occupied plains. A network of rough

"

tracks serviced these lsolated mining

areas, none of which survived as signif-

icant permanent settlements once the
supply of gold was exhausted. Thus the



11 . effects the gold di o L pastoral economy based on sheep for wool

v hort-1lived, but ~-mi ind cattle for the meat trade. The

remalned to select land lor agriculture, early squatters preferred cattle to

and become permanent settlers in the sheep, as being more sulted to the rough
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the mountaln areas. Properties on the
plains, however, especially in the
south-west, carried a higher pvapo“tien

As early as 1844, the economic base of of sheep. As new areas were settled,
been set: 1t was a sheep and cattle gradually spread

the district had
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throughout the region, but problems were
encountered 1in securing suitable mark-
ets. The difficulties resulting from
isolation and lack of sulitable outlets
for production characterized this early
period of expansion.

In the initial settlement period, the
cultivation of crops was geared solely
to subslstence production for the local
population. However, by the 1880s the
area was producing a wide range of agri-
cultural products. Land around Bruthen
and Lindenow supported tobacco-growing
between the 1860s and 1880s. Maize was
being grown extensively along the river
valleys in the Balrnsdale--Buchan--
Bruthen area, together with small areas
of wheat, barley, oats, and potatoes.

By 1884 more than 300 ha in the Mitchell
valley carried hops. Land near 3trat-
ford on the Avon and Perry Rivers also
carried hops, and wheat and potatoes
were grown in the vicinity of Maffra.

The extension of the railway line to
Sale and Balrnsdale stimulated dalry
production and the intensive cropping of
maize and vegetables. Construction of
Glenmaggle reservolr led to the estab-
lishment in 1920 of a large irrigation
area in the Maffra--Sale district, which
in turn led to the further development
of dairying and the establishment of two
large processing factorles at Maffra.
Prior to this, Maffra had been a cattle-
trading centre, and it 1s estimated
that, as far back as the 1880s, 100,000
head passed through the saleyards
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annually.

A supar-beet factory built at Maffra in
1897 drew its supplies from plantings
around Maffra and Lindencw. At the peak
of production, more than 1,600 ha
carrled sugar beet. Production was sus-
pended during the World War II, however,
and later efforts to re-establish the
industry falled.

During that war, government action pro-
moted the lntroducticon into the area of
several crops grown specifically for the
war effort. Apart from vegetable pro-
duction, which was Increased to supply
dehydrating factorles at Balrnsdale and
Maffra, flax and navy beans were the two
most important crops. The production of
both declined as demand slackened after
the war.

Many other crops have been tried in
Gilppsland at one time or another, Some
failed; cthers prospered for a short
time. These that achleved some measure
of success lnclude sunflower, chlcory,
broom millet, pyretlirum, oplium poppy,
linseed, and mustard.

Pastoral expansion continued until the
early 1920s, when first the Eurcopean
currency collapse and later the depress-
ion caused prices for agricultural prod-
ucts to plummet, During this pericd
stock numbers decreased due to the wors-
ening economic conditlons, which made 1t
difficult to maintain much of the less-
fertile country that had been cleared
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using low-cost labour. The pradual loss
of much of this light grazing country
was offset by the advent of topdressing
and sown pastures in the 1930s. Prod-
uction of prime lambs became more
COommor .

Since World War 11, development has been
concentrated on increasing the product-
ivity and numbers of stock rather than
expansion into new areas.

In 1890, the first water supply scheme
in the study area was inaugurated 1n the
Bairnsdale reglon. However, the con-
struction of a weir on the Mitchell
River was plapgued by floods and problems
wlth the foundations and, although com-
pleted in 1893, the scheme never operat-
ed because of repeated flood damage.

Subdivision of land into small heoldings
in the rain-shadow area between the Mac-
alister and Avon Rivers brought demands
for reliable water supplies, which
resulted in the construction, in 1926,

of a dam on the Macalister River (Lake
Glenmaggie). Irrigation works were then
extended throughout the area between

the Thomson and Avon Rivers. After
World War II, they were further extended
to service the Nambrock--Denlson Soldler
Settlement Scheme - south of the Thomson
River.

From its bepginnings - supplying building
and fencing timbers to the infant past-
oral Industry - the timber industry
expanded rapidly in the late 1800s, with
the demand for mining timbers, fuelwood,
and construction timbers created by the
gold-mining boom, the expansion of the
rallway system, and the resultant ready
access to the Melbourne market.

Sawmilling increased to meet the demands
for timber during World War II and
reached a peak during the post-war
building boom, which continued into the
1960s. Subsequently, timber output de-
clined to the current, more stable level
of output.



PART II

NATURE OF THE LAND
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GEOLOGY AND GEOMORPHOLOGY

This chapter first deals with the geo-
logleal history of the area and the
geomorphlice evolution of the landscape as
we see 1t today. Secondly, it describes
the geomorphology or land form of the
study area; the third section, strati-
graphy, describes the rocks outcropping
in the area - from oldest to youngest.

Reference to the stratigraphy table
(Table 4), the simplified geological
history (Figure 2), and Maps 3 and 5
(Geomorphology and Geology) will assist
the reader to understand the geology of
the study area. In addition, a glossary

at the end of this chapter defines many
of' the technical terms used here.

A simplified picture of the study area's
geological setting emerges from consid-
eration of the reglon in two sectlons.
The northern sectlon, which forms part
of the Eastern Highlands, consists of an
uplifted and deeply dissected mass of
Palaeozoic rocks and lgneous intrusions;
to the south, the Palaeozolce formations
pass beneath a deep sedimentary basin
that contalns Cretaceous, Tertiary, and
Quaternary deposits folded and faulted
along mainly east--west alignments.

Geologlcal History and Geomorphic Evolution

About 500 million years ago, during the
Ordovlician period, an extensive marine
trough known as the Tasman Geosyncline
occupied most of Victoria. The oldest
rocks in the study area - consisting of
a thick sequence of late Ordoviclan mar-
ine sediments - were deposited in this
trough.

At the beginning of the Silurian perilod,
large-scale earth movements associated
with the Benambran Orogeny destroyed
much of this trough in the study area,
resulting in the deformation (or folding

and faulting) and alteration of the
Ordoviclan sequence, in part to high-
grade metamorphic rocks. Where intruded
by granitlie magma, heat and pressure
altered the surrounding rocks to low-
grade contact metamorphic rocks.

This Benambran deformation established
the NNW--33E to NNE--58W fold and fault
trends that are preserved 1n the out-
eropping Ordoviecian rocks. The earth
movements elevated these rocks to a pos-
ition well above sea level, where they
(continued on page 28)
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were subjected to prolonged eroslion un-
til early Devonlan times (a period of
30 million years).

Rocks from this era form much of the
present landscape In the northern part
of the study area. The deeply dissected
Eastern Highlands are composed mainly of
folded Ordovician sediments. Erosion
has exposed granitic and metamorphilc
rocks that were emplaced or developed
deep 1In the earth's crust.

Apart from the small intermontane basin
at Buchan, all the basins are assoclated
with granitic rocks that, in thils area,
are less resistant to weathering and
erosion than the surrounding sedimentary
rocks. As a result, undulating to hilly
moderately dissected country develops on
the granitic rocks, while the Ordoviclan
sedimentary rocks are characterized by
deeply dissected, mountainous terrain.
The metamorphic rocks bordering the
granltic intrusions often form a rim of
rugged terrain, because of thelr resist-
ance to erosion.

The early Sllurian Benambran Orogeny did
not destroy all marine sedimentation,
which continued to the early Devonian in
the far west of the study area. Much of
the sediment laid down there came from
eroding land uplifted by the Orogeny in
the central and eastern parts.

In the east - during the late Silurian -
small but deep sedimentary basins devel-
oped, recelving a thick marine and non-

marine sequence. These rocks (occurring
only below the surface here) were de-
formed and folded in early Devonlan
times.

Also in the early Devonian, widespread
volcanic actlvlity resulted in massive
outpourings of viscous acid lavas and
associated hot ash flows (Snowy River
voleanies) in the east of the study
area, Periods of volcanic activity
alternated with the deposition of marine
and non-marine sediments. These rocks
outerop north of Nowa Nowa.

Marine sedimentation, including lime-
stone deposition, returned to much of
eastern Victorla towards the close of
the early Devonian. These sediments now
outcrop at Tabberabbera and in the Mit-
chell River Gorge at Glenaladale Nation-
al Park (Wentworth Group) and in the
Buchan--Murrindal area (Buchan Group).

All the rocks 1n the study area were
folded, faulted, and intruded by granite
during the middle Devonian Tabberabberan
Orogeny. Folding was along north--south
trends and included the Snowy River vol-
canles and the Buchan Group, which were
tightly folded.

Although the Tabberabberan deformation
was the climax of the structural evolut-
ion of the Tasman Geosyncline, gentle
movements continued after the middle
Devonian, causing down-warping in the
west of the study area forming the north
--south trending Howitt Trough. The
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trough received a thick sequence of non-
marine sediment interbedded with some
volcanle rocks (Avon River Group), laid
down on a previously eroded surface of
folded sediment and granite. These sed-
iments were mildly deformed in the early
Carboniferous and they outcrop along the
southern margin of the Highlands from
Bairnsdale to Lake Glenmaggle.

Apart from some minor deposition during
the Permian, the perlod of about 230
million years from late Palaeozolc to
late Mesozolc appears to have been one
of stabllity and prolonged erosion,
which resulted 1n a landscape of low re-
lief extending over most of the study
area.

During the Jurassic perlod, about 150
million years ago, the separation of
Australlia and Antarctlca began. Large
east--west troughs or rift valleys dev-
eloped across southern Victoria, includ-
ing the southern part of the study aresa,
in which thick layers of non-marine sed-
iments were deposited during the Lower
Cretaceous. Thelr trend was 1in marked
contrast to the north-south trend of

the older Palaeozole trough. During the
middle Cretaceous to early Palaeocene,
the Lower Cretaceous sediments were up-
warped, faulted, and tlilted, then eroded
to form a subdued terrain over much of
the study area.

In the south a shallow depresslon devel-
oped - probably as a result (in part) of
a fault - representing the embryonilc

Gippsland Basin, which was to receive
sediment through much of the Calnozole.

Fault and monoclinal movements occurred
particularly during the early Tertlary
around the margins of what are now the
Eastern Highlands and it was then that
the outlines of these Highlands first
became clearly delineated, although the
topography was still gentle and drainage
1l1l-defined. In the Buchan area basal-
tic lava of the older volcanlcs was
extruded onto this surface, infilling
some of the valleys, displacing the
streams, and forcing them to 1lnclse new
valleys in less-resistant rocks marglnal
to the basalt flows.

The Buchan and Timbarra Rivers at Dinner
Hill Gap are twin lateral streams that
have lsclated a narrow flat-topped ridge
of resistant basalt. This ridge marks
the position of the river valley that
extended to Buchan South. Another
basalt residual occurs at Mount Useful,
Just to the north of the study area, It
is thought that the Snowy River, which
was once part of the Buchan system, was
diverted to the east by outpourings of
basalt durlng this same perilod.

The oldest land surface in the study
area probably derived from this subdued
early Tertiary landscape and the assoec-
iated voleanies. Uplift and subsequent
erosion have left remnant plateau surf-
aces assoclated with the basalts running
north from Buchan South, at Mount Eliza-
beth, and in the extreme north-west of



the study area. Other remnants probably
cccur at Mount Dow and Mount Sugarloaf.
Hence, by the early Tertiary, the broad
topographlc outline of the study area
was established - with the highlands to
the north and the Gippsland Basin to the
south. At this time the present drain-
age pattern began to develop, influenced
in part (in the east) by volcanism.
Periodic reglonal uplift throughout the
Cainozole caused the rejuvenatlon of
streams draining the north of the study
area and, as a consequence, acecelerated
eroslon and dissectlon of the newly
formed highlands took place.

Erosion In the highland areas was match-
ed by deposition in the Gippsland Basin,
where a serles of broad shallow depress-
lons, gradually subslding, received a
variety of non-marine sediments, 1includ-
ing thick layers of organic matter that
have since compacted to form the brown
coals of the Latrcobe Valley. These de-
poslts are Eocene to Pliocene In age.

In middle to late Tertiary times the sea
invaded the Glppsland Basin - resulting
in deposition of marine sediments that
extended to the southern margln of the
highlands. At the end of the Tertiary
it retreated, partly 1In response to
earth movements; this event was marked
by an increase in the deposition of
coarse-grained material of fresh-water
origin. Extensive alluvial fans of sand
and gravel (Haunted Hills Gravels) de-
veloped along the southern margin of the
highlands and deposits extended up the
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Limestone cltffs of middle Tertiary age
on the Tambo River

valleys of the majJor streams. The sedi-
ments were derived from the highlands,
which were undergolng deep dlssectlon
following uplift and subsequent stream
rejuvenation. Earth movements continued
during this period and the Tertiary
deposits were uplifted, warped, and dis-
sected by streams. Continued erosion of
these deposlts has exposed underlying
Palaeozole rocks along the highland mar-
gin. Elsewhere a thin cover of Tertlary
material remains, although the thickness
increases towards the south. The Pled-
mont Downs correspond to the distribu-
tion of these Tertlary rocks. Evidence
of river capture in the highlands durilng



Good exposures of Buchan Caves limestone in cliffs at the Pyramids



thlis period occurs to the north-west of
Nowa Nowa and at Clifton Creek, where
wide belts of Tertlary alluvial sedi-
ments mark former stream courses.

The occurrence of the Tertlary rocks has
a marked influence on the form of the
major stream valleys in the study area.
As the streams encounter the Tertiary
outcrops across the Pledmont Downs their
valleys wliden and broad alluvial flats
develop. Lateral erosion and vertical
downcutting by the rivers are unimpeded
by the relatlvely unconsolidated sedi-
ments of Upper Tertiary age. In con-
tras the middle Tertliary 'Bairnsdale

imeutune“' that outerop further down-
stream are much more resistant to eros-
ien. As the rivers encounter the resis-
tant limestone thelr valleys constrict,
and gorges develecp as the streams'
abllity to erode laterally falls. These
features occur in the Tambo, Mitchell,
and Nicholson River wvalleys.

In the Buchan--Murrindal area, Devonlan
limestones of the Buchan Group have been
preserved by down-faulting. Limestone
is partly soluble 1n water, and clrcul-
ating groundwater (and rain water perco-
lating from the surface) during the late
Pleistocene and Recent periods have led
to cave formation and the development of
small areas of karst topography. The
only area that can be sald to have pro-
nounced karst features 1s limited to the
immediate vicinity of the Pyramids,
where the Murrindal River flows under-
ground. Enlargement of the surface
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openlngs or subsidence over undermlned
ground has produced sink heles, which
may open up into a cave system or be
clogged by sediments, rock, and soil.
The largest group of sink holes in the
Buchan dlstriet occurs on both sldes of
the Gelantipy Road, 4 km south of the
Murrindal State School,

PDuring late Tertiary to Recent times,
landscape evolutlion has been dominated
by two processes: earth movements and
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Limestone sinkhole south of Murrindal
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fluctuating sea levels. Earth movements
uplifted and subsequent eroslon defined
the varlous land lforms 1In the highlands
as we see them today. In the south,
earth movements and alternating high and
low sea levels throughout the Plelsto-
cene were responsible for the land forms
of the Gippsland plains. Phases of high
sea level are marked by coastal terraces
(bordered by distinct breaks of slope,
representing the positions of former
shorelines). The terraces can be traced
for considerable distances across the
study area and they merpe 1lnto the river
terraces along the major stream valleys
- for example, on the Tambo, Mitchell,
Avon, and Latrobe Rivers.

Dune fields consisting of both sand
ridges and sand sheets are widely dist-
ributed across the coastal plain. Sandy
material, perhaps derived from sediments
deposlited durdng high-sea-level phases,
or deflated from stream beds during more
arld climatic perliods, have been re-
distributed by wlnd action over a wilde
area, particularly cn the "Munro Plain'
lying between Stratford and Balrnsdale.
From the distribution of the dune fields
in this area, Providence Ponds Creek and
the Perry River were probably important
sources of sandy materlal,

During periods of hligh sea level, the
major river valleys were infilled with a
variety of sediments, but as sea level
fell and the streams were rejuvenated,
the valleys were deepened and remnants
off the former flood-plains were preserv-

ed as river terraces, On some of the
higher terraces, abandoned flood-plaln
features such as levee banks, prior
stream courses, and backswamp depress-
lons remain apparent today. The low
terrace to the east of Sale displays
many of these features.

During low-level phases, the major
streams flowed out ontoc the emerged
floor of Bass Stralt, but as sea level
rose, and the southern part of the
Gippsland lowlands was inundated and
progressively enclosed by sandy barriers
to form the Gippsland Lakes, the rivers
no longer reached the sea but drained
into the lake system.

The oldest barrier cc¢curs only as a ser-
ies of lsolated remnants because of
stream dissection during intervening
phases of lower sea level. Remnants of
this barrier occur at Raymond Island,
Banksia Peninsula, and along the north-
ern shores of Lake Wellington and Lake
Victoria. A younger barrier of late
Plelstocene age forms the Boole Poole
Peninsula and the southern shore of Lake
Victoria, included in the Lakes National
Park. The youngest barrier, enclosing
the whole lake system and bordered by
the Ninety Mile Beach, extends from Lake
Tyers to Corner Inlet, north of Wilsons
Promeontory; it is considered to be of
Recent age.

The barriers conslst of masses of ungon-
solidated sand in the form of beaches
and dunes. The two youngest barriers






artificlal copening in the outer barrier
at Lakes Entrance. It 1s deposited in
sheltered areas, protected from the dom-
inant south-westerly and westerly

winds - for example, on the southern and
western shores of Lake Wellington, where
sedimentation assisted by the encroach-
ment of swamp vegetation is reclaiming
part of the lake. The sheltered lake
environment favours the development of
elongated river deltas, which are really
extensions of the levee banks bordering
the river channel. These features,
termed 'silt Jetties', occur on the Lat-
robe, Avon, and Tambo Rivers, but are
best developed at the mouth of the Mit-
chell River, south of Bairnsdale.,

On the more exposed lake shores, sand
and gravel beaches are common, particul-
arly where sediment has been derived
from lo¢al sources such as e¢liffs. Sand
and gravel spits also recelve sedliment
from longshore drift. Geood examples oc-
are outside the =s2tudy area, but they are cur on Banksla Peninsula, Butlers Point
Important in the geomorphie evolution of near Paynesville, and Shaving Polnt at
the Gippsland Lakes reglon. Metung. Cliffs, found where the coastal
terraces lntersect the lake shores, are
The Gippsland Lakes occupy former estu- Important sources of sediment. Those
; bays, and inlets, substantlally between Melfung and Lakes Entrance on the
cut off from the direct influence of the northern shore of Lake King formed part
sea by the ocuter barrier. Following of the sea c¢liff that was active prior
this isclatlon, the outlines of the to the emplacement of the outer barrier.
lakes have been modifled by sedlmentary The ¢lirl'f line can bhe traced along the
processes typleal of a relatively shel- northern side of the Gippsland Lakes as
tered lagoon and lake environment. far east as Lake Tyers, where 1t inter-
SJediment reaches the lakes from streams, sects the present coastline at Red Bluff
sLon of lake shores and adjacent and becomes an active marine cliff once

1nd f'rom the sea via the more.

Former sea cliff between Lakea Entrance
and Metung
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In 1901 Gregory noted that the lakes
were contracting as a result of swamp-
land encroachment. However, at present,
many areas of lake shore that were ad-
vancing in the early nineteen-hundreds
are now receding. The Avon and Latrobe
deltas still have a protective cover of
reed-swamp vegetation and are thus .still
advancing into Lake Wellington, but the
Mitchell and Tambo deltas are eroding,
having lost thelr protective reed-swamp
Fringe.

The disappearance of the resd swamp is
thought to be related to increased sal-
inity in the lakes, caused by cutting
the artifiecial opening through the

Example of a braided stream
- the Avon River at Stratford
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ocuter barrier at Lakes Entrance. Form-
erly, an Iintermittent natural entrance
(located near Lake Bunga at the eastern
extremlty of the lake system) limited
the marine influence and opened only
when the water level in the lakes rose
gsufficiently to breach the outer barr-
ler. The artificial cut, constructed 1n
1889, allows continuous exchange of
water between the lakes and Bass Stralt.
As a result, salinity has increased -
particularly in Lakes King and Victoria,
and to a lesser extent 1n Lake Welling-~
ton. It 1s thought that the reed-swamp
vegpetation cannot tolerate the increased
salinity and therefore dies, exposing
the sedliment previously trapped by the
vegetation to erosion. 8 a consequence
the silt Jetties are breaking up into a
series of islands.

Human interflference in the Gippsland
Lakes catchment has initlated a number
of river channel modifications. The
Avon River and Freestone Creek are the
only streams in the study area that are
conspicuously bralded, although bralded
reaches do occur in other rivers - for
example, the Tambo River at Bruthen.
Historical evidence indicates that these
streams were originally narrow, with
steep banks, but clearing operations in
the catchment during the 1860s and 1870s
led to an increased supply of sediment
derived from erocosion of unconsolidated
materlal, particularly adjacent to the
river channels. The streams now have
very wide channels, fllled wilith enormous
gquantities of sediment.
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lhree distinctive peomorphle units occur
within the Eastern Highlands: plateau
remnants, dissected highlands, and

intermontane baslins.

Plateau remnants

To the 1 th, the highlands consist cof a
series of extenslive plateaux. Within
Lhe udy area, however, the plateaux

mave been reduced to 1solated remnants,
1lowing intense and prolonged stream
dissectlon, and occur as elevated rildge
rests that are flat to pently undulat-
ing, although the surrocunding terrain 1s
deeply dissected. The largest of these
remnants occurs 1ln the extreme north-
1d represents the contilnuation of
r plateau centred on Mount Useful

Lo the north:; others occur at Mount
Ellizabeth, Mount Sugarloaf, and Mount
Dow, and in the area around Murrindal.

Dissected hlghlands

Deeply dilssected mountalinous tracts cov-
er most of the northern part of the
study area. BRellef is greatest in the
north, whe differences of 200 to 500 m
between ridge ecrests and valley floors
ire common. The valley sides are gener-
ally steep and the ridge crests narrow
well defined. Interlocking spurs
common along the valleys of major
ams. 'he highlands decrease 1in
elevation toward the south, where the
boundary with the Glppsland lowlands can




be difficult to distingulsh; although a
marked change in stream patterns and
slopes usually occurs. Many of the
larger streams throughout the highlands
- such as the Macalister River north-
west of Glenmaggie, the Buchan River at
Buchan, and the Mitchell River at Tabb-
erabbera - meander across broad alluvial
flats within the dissected ranges.

Intermontane basins

A number of isolated basins occur within
the highlands, and their development and
distribution were directly related to
the process of differential erosion of
the underlying rocks. The basins are
characterized by gentle gradients from
ridge crest to valley floor, and the
many stream channels are usually lower
than the deeply dissected terraln surr-
ounding the basin. The topography wlth-
in the intermontane basins ls generally
subdued, wlth broad valley floors and
rounded ridge crests. In the study area
the basins develop on a partlicular rock
type (commonly granite) while the surr-
ounding mountainous terrain overlles
other rocks, usually Palaeozolc sedl-
ments. Differential erosion of these
rock types is responsible for the devel-
opment of the basins.

Within the study area most of the public
land occurs in the hlghland region,
primarily because the terrain 1is too
rugged to be cleared for agriculture.
The intermontane basins and sectlons of
the alluviated valleys along the major

39

streams wlthin the highlands, however,
have been allienated (at least partly)
because of thelr subdued relief. The
larger intermontane basins at Dargo and
In the Ensay--Swifts Creek district have
been completely alienated, but some of
the more isolated basins remalin as pub-
lie land.

Glppsland Lowlands

Thls area, lying to the south of the up-
lifted Eastern Highlands, has periodic-
ally acted as a sedimentary basin since
the late Mesozoic. Various sediments
have accumulated here In response to
earth movements and to {luctuations of
sea level. Two major geomorphic units
occur in this reglon: the Pledmont Downs
and the alluvial and coastal plains.

Piedmont Downs

The Downs conslst of a low, gently und-
ulating terrace. As there is only minor
rellef across the terrace, stream
dissectlion and slopes are minimal. Geo-
logieally, the unit is located on an
uplifted, partlally dlssected plain of
Tertlary sediments, draped over Palaeo-
zolc rocks that form the southern margin
of the highlands. The cover of Tertlary
material i1s discontinuous in the north
but inereases in thickness towards the
south, In places, residuals of Palaeo-
zolc rock protrude above the Tertlary
sediments. The terrace form typical of
this unit is preserved in the Nowa Nowa
and Calulu Hills, but the original surf-
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ace has been almost completely destroyed
In the SGtockdale Hills.

Between Glenmaggle and Bruthen, the
Piedmont Downs have been allenated,
malnly for pasture, but in the Nowa Nowa
Hills they remain as publie land.

Alluvial and coastal plains

Between Heyfleld and Lake Welllngton, an
extensive alluvial plaln assoclated with
the Thomson and Macalister Rivers forms
the western part of this unit. The top-
ography 1s generally flat to slightly
undulating. Associated geomorphlce leat-
ures include present-day flood-plains,
former flood-plains and abandoned levee
bank deposits, and flights of river ter-
races.,

The eastern section - from Stratford to
Lakes Entrance - is a broad coastal
plain characterized by a series of coas-
tal terraces of marine origln, covered

partly by sand ridges and sheets. To
the south of the lakes, several phases
of sand barrier formation during late
Pleistocene to Recent times resulted in
progressive 1solation of the lake system
from the sea. The sediments are of late
Tertiary to Recent age, and Include
fluvial, marine, estuarine, lake, and
lagoonal deposits. Remnants of Pleisto-
cene barrler systems, dunes, and other
coastal features occur in the area.

Most of the Gippsland lowlands have

been alienated to provide land for sett-
lement and agriculture. The alluvial
plains are favoured because of subdued
relief, abundant supplies of water for
irrigation, and good soils; the coastal
plain has been utilized for grazing act-
ivities. The Gippsland Lakes and some
adjacent shoreline areas still remaln as
public¢ land; isolated pockets of un-
alienated land occur, the largest block
being located along the Perry River near
Fernbank.

Stratigraphy

Ordovician

Marine sedimentary rocks laid down dur-
ing the Ordoviclan are the oldest rocks
outcropping in the study area and form
much of the nerthern or highlands part
of the area. They consist of sandstone,
siltstone, and greywacke lald down under
deep-sea condiftions. Fossils are rare,
but those present, mainly graptolltes,
suggest middle to late Ordovician age.

During the Benambran Orogeny (early Sil-
urian) the sediments underwent folding
and faulting, causing much of the fine-
gralned rocks to be metamorphosed into
slate and phyllite. These rock types
outerop along the Omeo Highway between
Bruthen and Walsh's Cutting. The defor-
mation was at its most intense north
from Ensay, where moderate pressure and
locally high temperatures caused comp-
lete recrystallization of the sediments



to light-coloured ecrystalline gneiss.
Where 1t was less intense, the orlgilnal
sediments were altered to lower-grade
metamorphic rocks varying from phyllites
through to schists.

Subsequent to the Benambran Orogeny, the
metamorphle belt and unmetamorphosed
bedrock was subjJect to large-scale and
repeated faulting. Examples include the
Ensay and Kiewa faults, and the small
infaulted slices of Upper Crdovician
sediment north of Glenmaggie.

Silurian--middle Devonian

During the Silurilian and early Devonlan,
the portion of the Tasman Geosyncline
within the study area had constricted to
three distinct areas of depositlon -
formed by the Tabberabbera, Buchan, and
Melbourne Troughs.

Marine mudstone, sandstone wilth sub-
ordinate conglomerate, and limestone
were lald down in the extreme west - in
the Melbourne Trough. During the Tabb-
erabberan Orogency thls successlon was
deformed into relatively open folds with
north-trending axes. The stratigraphy
of these sediments, which outcrop in the
Walhalla area, is still unclear.

During this period, the geological hlist-
ory of the eastern part of the study
area was much more complex than that of
the Melbourne Trough. It included sev-
eral periods of deformation, extrusion
of volcanles, and deposition of marlne
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Ordovieian sediment along the Tambo

sediments. No Silurlan rocks outecrop
here, although they occur Just below the
aurface at Nowa Nowa. The marine sedl-
ments were folded, lntruded by granlte,
and partly eroded durlng the Bowning
Orogeny. OGranltes, intruded during this
Orogency, outerop 1n the Timbarra area.

The early Devonlan saw the extruslcn of
the Snowy River Volcanlcs and deposlitlon
of non-marine conglomerate rocks - which
outerop in a broad belt north of Nowa

Nowa. Thls sequence unconformably over-
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a sultable environment for the formation
of stratiform sulflde ores and, as a
result, high values for copper, lead,
zine, and silver have been recorded in
some areas.

Following the main period of extrusion
of the Snowy River volcanics, block
faulting and planation developed an
extensive shelf. Subsidence of this
planar shelf in the late Lower Devonlan
led to the deposition of the Buchan
Group in the Buchan--Murrindal area, and
the Wentworth Group at Tabberabbera.

The Buchan Group is in places faulted
agalnst the Snowy River wvoleanles, but
elsewhere conformably coverlles them, and
the transition from Snowy Hiver volecan-
lecs to Buchan Group may be gradational -
as evidenced by the occurrence of tuff
at the base of the calcareocus sediments.

Buchan Group limestones comprise three
units: Buechan Caves Limestone, Taravale
Formation, and Murrindal Limestone.

The Buchan Caves Limestone, a dark grey
dolomitiec unit, is 370 m thick at Buchan
and is very rich in fossilized coral
fauna, suggesting deposition in a re-
stricted shallow marine environment.
Caves at the Buchan Caves Reserve lie
within this unit. An economically sig-
nificant feature are the stratiform lead
--zinec deposits and zine--silver pyrite
ores associated with it.

Taravale Formation conformably overllies
the Buchan Caves Limestone and consists
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of 5650 m of siltstone with thin bedded
nodular limestone and oeccasional thlecker
limestone beds. It outcrops both north
and south of Buchan.

Murrindal Limestone, a llight grey lime-
stone unit 300 m thick, 1s exposed in
the caves at Murrindal. Fossil remains
Indicate it was deposited in a high-
energy, shallow-water situation.

The Wentworth Group 1is restricted to a
long narrow synclinal belt, which over-
lies Ordovician sediments with marked
unconformity. It consists of the Wild
Horse and Tabberabbera Formations,

Wild Horse Formation conslsts of hetween
30 and 360 m of sandstone and conglomer-
ate derlved from Ordovlieclan sedlments.
The Tabberabbera Formation comprises a
mixture of siltstone, sandstone, clay-
stone, impure limestone, and conglomer-
ates, up to 1,400 m thick. Fossils of a
rich shelly fauna are mostly confined to
a calcarecus sandstone in the middle of
the Formatlon.

Following the middle Devonlan Tabberabb-
eran Orogeny, and extendlng to early
Cretaceous, the study area experienced

a recognizable cycle of rock formatlon,
precipitated by further gentle earth
movements.

Upper Devonlan--Lower Carboniferous

The first phase of this post-orogenic
cycle was one of wldespread lgneous
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activity. The Woods Point Dyke Swarm in
the western part of the study area and
the Tabberabbera Dyke Swarm further east
both intruded into newly folded Lower to
middle Devonian sediment. A number of
small scattered granitic bodies were
intruded into the more stabilized Ordo-
viclan bedrock, possibly including those
at Castleburn, Mount Blomford, and
Dargo.

During the next phase, down-warping 1in
the western part of the study area pro-
gressively developed a trough, which
attained a maximum width of at least 40
te 50 km. A thick non-marlne seguence
(Avon River Group) accumulated in this
trough to a maximum depth of about 4,200
m. In the study area these rocks now
outcerop in two broad synclinal basins =
the Avon Synclinorium and the Mitchell
Syncline,

The Avon River Group 1s dominated by
non-marine sediments wlth interbedded
volcaniecs., In the study area it is
divided Into three [formations: the Mor-
oka Glen Formation, Wellington Rhyolite,
and Snowy Plains Formation.

Moroka Glen Formation outcrops along the
western margin of the Avon Synclinorium
running north from Lake Glenmaggle and
in the Freestone Creek area. It 1is
characterized by conglomeratic beds with
widespread basalt flows.

Wellington Rhyolite volcanics, which
ineclude minor basalt flows, are thought

to represent one major phase of predom-
inantly flssure-type eruptions. They
conformably overlie the Moroka Glen
Formation and outerop arcund the Avon
Synelinorium and on the western side of
the Mitechell Synecline.

The Snowy Plains Formation is by far the
thickest (2,400 m) and comprises the
bulk of the Upper Devonian--Lower Carb-
oniferous outcrops 1n the study area.
Purple to red sandstone and mudstone are
most commeon, with minor basalt flows
alsoc present.

Progressive down-warping during sedl-
mentation was followed in the early Car-
boniferous by strong local deformation,
regional tilting, and broad folding of
the Avon River Group.

Permian

In the study area, Permian rocks are
known only subsurface near Paynesville,
where they underlie more than 1,000 m of
Cretaceous and Calnozole rocks. The
Permian section consists of just under
200 m of shale, siltstone, and muddy
sandstone lying directly on Ordovician
bedrock,

Cretaceous

A new depositional setting developed
with the separation of Australia and
Antarctica in the Jurassiec--Cretacedus
period. A series of rapidly subsiding
basins stretched across southern Vietor-



la, in which accumulated non-marine and,
later, marine sediments. Within the
study area, rocks of this period
(Strzelecki Group) are confined to sub-
surface occurrences south and west of
Bairnsdale,

Exploratory drilling has shown that the
Group thickens rapidly from north to
south - being only 249 m thick in the
Duck Bay well; but, even after drilling
through the sediments (including 100 m
of basalt) for 2,634 m, the base was not
reached in the Welllngton Park well.

Lower--middle Tertlary

As a result of tectonlc movements during
this period, most of the southern part
of the study area was subjected to the
incursion and subsequent retreat of the
sea. Volcanlc actlvlity, probably assoc-
lated with the earth movements, resulted
in local extrusion of basaltic lava in
the highlands. Small areas of basalt
from these older volcanics occur north-
west of Buchan. The sedimentary se-
quence that developed to the south over
this time 1s divlided into three groups.
Oldest to youngest, they are the Latrobe
Valley Group, the Seaspray Group, and
the Sale Group.

Sediments of the Latrobe Valley Group,
within the study area, lie well below
the surface. They are the result of
non-marine sedimentation, inecluding the
accumulation of thick layers of organic
matter., In the Latrobe Valley, where
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they are close to the surface, they con-
tain major coal seams and important
aquifer systems.

Victorla's majJor oil and gas reserves
are trapped in Latrobe Valley Group sed-
iments. They are generally considered
to be derlved from plant matter deposit-
ed with the Group, and to have migrated
through permeable quartz sandstones and
along fault planes to traps, where they
are sealed by impermeable shales of the
overlylng Lakes Entrance Formation
(Seaspray Group). Gas tends to occur in
shallow filelds near the margin of the
basin, while the oil 15 found at deeper
levels further offshore. Traces of oil
that were recovered from bores near
Lakes Entrance suggest that accumulat-
ions of oll once existed onshore, but
have been flushed out by percolating
rain and flood-waters.

Seaspray Group marine sandstones, lime-
stones, and marls were laid down follow=-
ing the subsldence of the southern part
of the study area. They conformably
overlie the Latrobe Valley Group. With-
in this Group the followlng sequence 1s
recognlzed,

¥ The basal Lakes Entrance Formation
of sands and gravels rests on a
planed-off Palaezolc basement. It
represents the initlal transgression
of' the sea in the 0Oligocene.

¥ The overlying and more extenslve
Gippsland Limestone Formatlon of



i tone and marls was deposited Jemmy's point, Red Bluff, and Eagle
when the marine lneursion was at 1ts Foint.

num during the early Miocene

Thlis formatlon is exposed in the Sale Group consi:

3 . sts of non-marine sedi-

bluf'fs that border the Mitchell Val- ments that were deposlted in two phases
1 ' and after, the sea receded. The

phase is represented by the Bois-

dale Formation, which in the study area
is partly contemporaneous and partly
younger than the Jemmy's Point Forma-

tion. 'his mixture of sands, clays, and

11ts includes the major aquifer system

in south-east Gippsland. It is bext ex-
posed aleng the Avon River and PFreestone

P -




Creek near Bushy Park. It is separated
in time from the younger Coongulmerang
Formation and the extensive Haunted Hill
Gravels by periocds of erosion, recorded
as ironstones. These two units of clay-
ey, fine quartz gravels - with lesser
sands, silts, and clays - form a veneer
over a large part of the lowlands. They
were deposited following rejuvenation of
highland streams by renewed uplift (the
Kosclosko Uplift) in the late Pliocene
and/or early FPlelistocene. Remnants of
these deposits occur on low dissected
hills at the foot of the highlands.

Upper Tertiary--Recent

Terrace deposits formed during thils
period as the Gippsland Plain was inter-
mittently uplifted, resulting in altern-
ating periods of erosion and deposition.
Seven well-defined sets of stepped
terraces are recognizable in the lower
tracts of the main streams draining the
Eastern Highlands and smaller streams
flowing across the Nowa Nowa Hllls.

Inland dunes - the late Plelstocene
dune-fields of the Munrc Plain - are
probably of inland origin, with sand
supplied by deflation from varilous.
stream beds such as Providence Ponds
Creek and Perry River. Most consist of
loose grey sand with cores of soft clay-
cemented sand, whlle others have only a
thin sand cap overlying gravelly sand.

The coastal dunes formation consists of
unconsocolidated well-sorted sand and in-
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c¢ludes the barrier systems of the Gipps-
land Lakes. Within the study area it is
represented by a narrow discontinuous
belt of dunes along the lakes' northern
shores. The lakes and assoclated land
forms were discussed more fully in the
section on geologlcal and geomorphile
history.

Alluvial and colluvial deposlts include
'hillwash', fan, and scree deposlite, as
well as all modern flood-plaln deposits,
the most extensive of which are along
the lower reaches of the main streams.

Both types of deposlt comprise mlxtures
of gravel, sand, and silt, with the
flood-plain deposits beling dilstingulshed
from the others by their lower gradients
and more complete sorting and rounding.

Swamps of three types occur 1in the study
area: fresh-water swamps of the Eastern
Highlands, fresh-water interdune swamps
of the Munrc Plaln, and lagoons along
the present-day shoreline.

The highland swamps are sllty or clayey
peat bogs, which 111 shallow depress-
ions in granite, gneiss, or older vol-
canics. They may be guite old, perhaps
of Pleistocene or Pliocene corigin.

Interdune swamps are very common on the
Munro Plain, where they form small in-
ternal drainage basins wilithin cr adja-~
cent to dune-flelds. They contain black
clay, silt, and sandy silt and are prob-
ably of late Pleistocene to Recent age.
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Lagoonal sediments are restricted to the

imperceptibly into [lood-plaln sediments

coastal belt, where they form behind the along the major streams. The sediments

coastal barrier and dune systems. They
include salt, brackish, and fresh-water
swamp and lake deposits, which grade

Aquifer
Braided stream

Calcareous

Gecosyneline

Intermontane

Karst features

Lateral streams

Magma
Monoeline
Orogeny
otratigraphy
Tectonle

include consolidated and loose dark mud
and clay, fine sand, and some medium
sand along channel ways.

Glossary

wiater-pearing layer of rock or scll

a stream conslsting of interwoven channels constantly
shifting through islands of alluvium and sandbanks

of or containing calcium

elongated basin that becomes filled with great thicknesses
of sedlment

between mountalin ranges

cavities and sinkholes caused by the dissolution of under-
lying limestone

streams that subsequently develop course along the edges
of basalt flows; streams that develop on elther side of a
flow are known as 'twin laterals’

molten stratum from which lgneous rock is formed
fold in the stratum

process of mountaln formation

study of the order and relative position of strata

relating to deformation of the earth's crust or to struct-
ural changes caused thereby
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CLIMATE

The climate of the area varies gulte
conslderably from north to south in re-
sponse to orographic variations (the
system of mountains and valleys). Ele-
vatlons range from a maximum of 1,400 m
down through the foothills to plains and
coastal areas. Generally the transition
from the warmer and drler lowlands to
the cooler and wetter highlands is grad-
ual, although local orographic variation
can glve rise to sharp gradations in
climate.

Rainfall

The most common rainfall-producing cir-
cumstance for most of southern Victoria
1s the passage of a low-pressure system
to the south of Tasmanlia, while cold
fronts eross Victoria. However, much of
the Gippsland Lakes hinterland area may
recelve little or no rain from such an
ccecurrence, most of the rain being de-
posited on mountains to the west.

Rainfall in Gippsland is much more llke-
ly to result from a low-pressure system
centred off the eastern coast of Aust-
ralia. Such depressions commonly devel-
op off the New South Wales coast and
then move southwards. Alternatively, a
low may pass through Bass Strait and in-

tensify in the Gabo Island area. A
depression in this location produces a
vigorous southerly air flow over the
Gippsland region. This air flow is both
warm and moist, having its origins in
the Tasman Sea, and can deposit heavy
rainfall over most of Gippsland.

At most localities in the area, rainfall
1s fairly evenly distributed throughout
the year, For example, the maximum and
minimum monthly rainfall averages for
Briagolong are 64 and 44 mm respective-
ly. The corresponding data for Buchan
are 80 and 60 mm.

Predictably, rainfall increases with
elevation. In general, the mean annual
rainfall totals vary quite considerably
from the plains to the higher country.
Recorded annual averages range from a
minimum at Maffra in the south-west
(572 mm), gradually increasing eastwards
to Lake Tyers (856 mm), to more than
1,000 mm in the high country. Because
of a paucity of rainfall statlons north
of the foothills, however, rainfall
patterns there must often be inferred
from topography.

The well-defined rain shadow over the
Heyfield--Maffra--Sale area is caused by



the mountains to the west intercepting
rainfall. A rain-shadow effect 1ls also
evident in deep valleys such as those of
the Macalister, Mitchell, and Tambo
Rivers. For instance, Tabberabbera, in
the Mitchell River wvalley, has an aver-
age annual rainfall of 659 mm, while
Bullumwaal on the bordering high country
receives 1,080 mm.

Sriow

Snow_ rarely occurs on the low country,
and even at Buchan and Dargo its fre-

quency is low.

At elevations above 600 m, snow falls
fairly regularly during winter; only at
isolated locations in the study area,
however, does it lie on the ground for
any length of time.

Temperature

Variations in altitude across the area
exert a conslderable influence on temp-
eratures, with a temperature gradlent
generally rising from the cooler north-
ern mountain country to the warmer
plains and coastal land. Within this
general trend, local topographlc changes
and proximity to the sea can markedly
affect the temperatures.

The warmest district is around Sale and
Maffra, with 45.6°9C at Sale being the

highest temperature ever recorded in the
area. This district is mainly less than
30 m in elevation, but summer day temp-
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eratures are not significantly tempered
by sea breezes.

Mild winter weather over the plains and
coastal areas 1s a feature of the clim-
ate of Gippsland. Northerly winds in
the east of the State, particularly
those bringing rain to the north-eastern
highlands, become quite warm when des-
cending from the mountains. This is
known as the Fohn effect and, under its
influence, 1t 15 not uncommon for the
area to record the highest temperatures
in the State for that period.

The valleys and gorges In the mountaln-
ous terrain teo the north influence night
temperatures, complicating the study of
minimum temperatures. Minlma are norm-
ally lower at stations subject to such
influences than at well-exposed stations
at the same altlitude, even though they
have approximately the same maximum
temperatures.

Minimum temperatures along the seaboard
are higher than those at inland statlons
because molst air has a blanketlng
effect on out-going radiation. With the
exception of minor devliatlions, there-
fore, minimum temperatures lncrease
steadily from north to south.

Frosts

The occurrence of frost depends not only
onn the temperature and the humidlity of

the alr, wind speed, and cloud, but also
on characterlistics of the ground surface
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Table 5
CLIMATIC DATA FOR SELECTED LOCATIONS

Statlon J i M A M J J A S (8] N D Annual
MELBOURNE A 48 w50 53 659 57 50 49 49 859 7 59 58 658

¢ 26.5 25.9 24.0 20.9 16.5 14.5 13.5 14,9 17.1 19.7 21.8 24.0 19.9

D 14.9 15.3 13.5 11.2 8.7 7.0 6.2 6.8 8.1 10.0 11.4 13.3 10.5
BAIRNSDALE A 61 52 6l 51 &5 57 § 51 57 69 66 69 702

B 58 55 64 71 75 83 8 85 g2 86 66 68

€ 25.1 25.4 23.6 21.1 16.9 15.5 14.3 15.4 17.2 19.6 21.6 22.9 19.9

D 13.0 13.2 12.0 8.9 6.6 5.0 4, 4,8 6.2 8.4 9.9 11.8 87T
BRIAGOLONG (43) 56 55 L7 Ly 47 61 6 65 64 50 60 640

o —
Ely wE gy WWwrmo
=

A
BRUTHEN (91) A 65 58 60 64 62 66 5 54 61 77 68 76 763
B 59 51 62 76 76 82 8 90 93 89 69 67
BUCHAN (90) A 66 61 60 64 67 T8 6 60 69 80 71 75 815
B 62 63 63 5 89 89 9 95 98 92 76 71
BULLUMWAAL (7) A 110 77 69 92 103 B84 52 109 69 T4 133 108 1080
BUTCHERS (77) A 79 70 73 75 79 90 84 72 86 89 81 89 967
RIDGE *
DARGO (34) A 54 5 58 52 61 57 46 59 60 79 77 82 752

B 55 63 65 70 88 91 93 95 93 g2 69 70

Mean monthly and annual rainfall (mm)
Probability of receiving at least the effective rainfall (%)
Mean monthly and annual maximum temperature {GC}

o O o P

Mean monthly and annual minimum temperature (°C)
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Number of years of records included in parenthesls

Station 5 F M A M J J A ] (] N D Annual
ENSAY (63) A 65 57 56 W48 55 55 52 48 857 69 73 77T 715
B 64 61 60 T3 73 B3 89 91 B6 78 61 68
GLENMAGGIE A 65 54 61 49 60 43 33 47 49 64 TO0 65 6
WEIR (35) B 48 53 558 61 60 86 88 88 83 B85 64 52 o
HEYFIELD (44) A 49 47 52 59 L42 5] 36 46 46 61 58 &6 619
B 48 37 52 63 54 86 87 78 79 84 64 52
LAKES A 63 49 65 H1 60 62 B3 kW9 B9 73 65 69 T34
ENTRANCE (88) B 63 655 74 83 B4 91 96 88 98 90 FO 70
Cc 23.8 23.8 21.6 20.3 16.4 14.5 14.4 15.0 16.7 18.9 19.5 21.4 18.8
D 14,2 14.9 13.0 10.9 8.2 6.1 5.3 5.8 7.1 9.1 10.4 12.2 9.8
MAFFRA (72) A 51 43 55 43 47 45 36 40O 48 61 55 59 572
B 45 44 56 585 63 77 B2 B0 87 85 54 5O
G 25.8 26,9 24,1217 174 14,7 A4.7°158.) 17.3 20.3 21.7 24.0 20.3
D 12.8 13.5 11.1 8.3 5.9 3.5 2.7 3.9 5,1 7.3 8.9 10.9 7.8
OMEO (gh4) ¥ A 51 54 54 46 54 857 852 55 62 T1 62 62 676
B 49 56 63 72 86 92 97 93 95 B89 66 K9
¢ 25.8 25.3 22.9 18.9 13.9 11.3 10.2 11.8 14.8 18.0 20.9 23.1 18.1
p 9.5 9.8 7.7 4.4 1.9 0.3 0.4 0.4 2.3 4.6 6.2 8.0 4,6
EAST SALE (30) A 47 46 57 46 59 46 38 53 51 66 64 59 633
B 41 45 62 65 TO 90 91 93 93 87 68 55
¢ 25.4 25.3 23.4 20.6 16.3 14,3 13.5 14.6 16.6 19.0 21.1 23.0 19.4
D 12.9 13:3 11.5 8.5 6.1 4.3 3.3 4.3 5.6 7.8 9.4 11.4 8.2
Hotss: 5, Figures for Melbourne have been included for
comparative purposes
Stations located just outside study area indicated thus *
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- the slope (and slopes of nearby sur-
faces), vegetative cover, and water con-
tent. Local topography can significant-
ly influence its distribution. Hollows
are particularly frost-prone, due to
pooling of dense cold alr, while slopes
(where the flow of alr is unimpeded) are
much less subJect to frost.

For the settled area, at low elevations,
frosts can be expected primarily 1In the
period May to September, The higher
minimum temperatures close to the sea
reduce the 1incidence in comparison with
stations inland. Lakes Entrance, for
Instance, experliences an average of only
nine frosts per year, while East Sale
has 34.

The elevated valleys, for which no data
are avallable, would almost certainly
have a longer frost season and higher
frost incidence. Omeo, Just outside
this area, experiliences frosts on an
average of 115 days a year, with at
least one each month between March and
December.

Evaporation

The amount of evaporation is determined
by measuring the loss of water from an
open-topped standardized tank. This
measurement (striectly, the potential for
evaporation) depends on temperature,
humidity, and wind speed,

Evaporation measurements at statlons at
Bairnsdale and East Sale indicate aver-

age figures of approximately 1,360 mm
(compared with rainfall of 600-700 mm).
During the summer, evaporation exceeds
rainfall by a factor of 3 or 4. During
winter, however, rainfall totals ap-
proach or exceed those of evaporation.

Wind

The Great Dividing Range prevents almost
entirely any strong northerly wind
reaching the coast and plains region;
here the prevalling wind blows from the
nerth-west to scuth-west quarter. This
is most marked in the winter, when the
wind blows from this quarter for almost
two-thirds of the time. In summer the
influence of the east to south-east sea
breeze is quite marked, being felt on
about two-thirds of the afternocons.

Strong winds (mean speed more than 40 km
per hr) are infrequent away from the
coast, and occur on only 15 to 20 days a
year, generally in late winter and
spring. About 90% of these strong winds
blow from a generally westerly direct-
ion.

Sunshine

The area's only sunshine-recording stat-
lon 1s at East Sale, and data from here
cannot necessarily be consldered repres-
entative of the whole area. Records
from thls station indicate that January
has the most sunshine per day (average
8.2 hrs), while June has the least (4.3
hrs). The average for the same months



at Melbourne are 8.5 and 4.4 hours res-
pectively.

In general, sites at higher altiltudes
will experience less sunshine because of
cloud formation by orographic lifting.

Growlng season

Plant growth depends partly on soll con-
ditions (drainage, aeration, nutrients,
heat transference, depth, and texture)
and partly on climate (light, temperat-
ure, and rainfall). Variations in the
length of the pgrowing season are most
often climatic in origin - with the dis-
tribution of rainfall being a prime de-
terminant. Indeed, the 'effective rain-
fall' is’ often used as an indicator of
the growing season.

Effective rainfall, which is based on
both rainfall and evaporatlion, 1s de-
fined as the amount of rain necessary to
start germination and to maintain growth
above the wilting point of plants. The
growing season is deemed to be the per-
lod during which rainfall has a better
than 50% chance of exceeding the effect-
ive amount, plus a further period, when
water stored in the soil allows plant
growth to continue. Irrigation and fal-
lowing can also extend the length of the
growing season - the former providing
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water in dry months, the latter conserv-
ing water in the soil.

Estimates of effective rainfall are use-
ful for agricultural planning, but they
do not necessarily indicate the effects
of dry spells on deep-rooted perennial
plants, and the reseeding ability of
annual plants.

Sectlon B of Table 5 shows the frequency
of ocecurrence, month by month, of rain-

fall equal to or exceeding the effective
amount.

As this table indicates, the normal
growing season may be consldered as ex-
tending from March--Aprlil to November--
December even in the drier districts.
However, the long-term average presents
a different picture from the actual ann-
ual growth pattern, as wlde varlatlons
have occurred within years. Over the
last 100 years the area has experienced
some 22 drought periods, and with this
frequency the area could be consldered
to be unrellable compared with some
parts of the State.

In some locallitlies, low temperatures
rather than lack of moisture can limit
plant growth. This 15 particularly
relevant to the higher country 1n the
north of the area.
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WATER RESOURCES

surface Water
Major streams

Although ne significant river system
lies completely within 1t, the study
area is traversed by a number of major
streams that together carry one-sixth of
the State's total stream flow. These
streams, which generally flow 1n a south
or south-easterly direction, all rise
outside the area In the upper reaches of
the Eastern Highlands. With the except-
lon of the Snowy River, whlech discharges
into Bass Stralt at Marleo, they all
drain into the Gippsland Lakes.

Table 6 1lists the average annual flows
of the major rivers.

Catchment yvlelds

Yields rom catchments are related
firstly to precipitation rates and
secondly to the percentage of this pre-
cipitation that is lost as evaporatlon,
transpiration, deep seepage, and im-
poundment. In highland catchments, the
highest elevations yleld the most water
per unit area as precipitation is higher
and evapotranspiration 1ls lower. Also, a
high proportion of preclipitation 1s

ultimately available as run-off as it
mainly falls as snow, and the water
stored in this way 1s released by snow
melt while evapotranspiration remains
relatively low.

It 15 estimated that surface run-off
within the study area contributes only
about 3% of Victoria's annual average
stream flow, compared with approximately
14% produced by catchments of the major
rivers that extend beyond the study

area into the highlands. Thus, although
it 15 well endowed with surface water,
the study area 1tself dcoces not contrib-
ute significantly to this resource.

Furthermore, of the estimated total vol-
ume of rainfall received each year

over the land surface of the Glippsland
Lakes hinterland (5,363,550 ML), only
about 9% (or 486,900 ML) is discharged
to the river systems. The remalnder 1s
lost or retained within the study area.

Stream-flow distribution

Typlcal of eastern Victorian rivers,
about three-quarters of the average
annual flow occurs in winter and spring
(see Filgure 3). This distribution
closely follows the pattern of greater
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winter precipitation in the highlands
and the melting of snow in the spring.

Although a seasonal variation in stream
flow iz evident in all major streams, it
is less pronounced here than in most
other Vietorian streams. A significant
factor in this regard is the contri-
bution of the highland catechments, which
riot only produce the greatest quantities
of water, but also release thils over a
long period. These headwater catchments
are largely responsible for malntaining
reliable stream flows well into the
summer months.

Short-term flow characteristics are also
important, particularly with respect to
flooding. Stream flow is closely relat-
ed to rainfall intensity and duration,
and to the characteristics and soil-
molsture condition of the catchment.
Heavy rains are apt to produce short-
duration hipgh-peak flows, whereas exten-
ded light rains can result in a slower,
more prolonged yleld.

High-intensity rains at any time of year
can cause high stream flows in the study
area and floods in the lower reaches of
most major rivers. The chance of flood-
ing 1s compounded in late winter and
spring, when soils may already be sat-
urated and stream flows high.

Water quality

Quality of water is an essential eriter-
ion when deciding 1ts suitability for



various uses or as an environment for
aguatic life.

The sultability of water for domestic,
stock, irrigation, and industrial uses
is affected by such factors as hardness,
turbidity, colour, organic content, and
concentration of total dissolved solids
(T.D.S.). The T.D.S. content, or sal-
inity, 1s the most convenlent single
parameter of water quallity for practiecal
purposes.

Water is considered suitable for human
consumption below 750 mg T.D.S. per
litre., Table -6 indicates that, even
though maximum and minimum T.D.S. con-
tents may vary enormously at the gauglng
stations on all major streams, the water
never falls below potabllity.

Other water uses have varying quality
requirements, all being less stringent
than those for drinking water. The
major streams are therefore also of
sultable quallty for these other uses.

It should be noted that the gauglng
stations are all in or close to the mar-
gin of forested public land, where human
activity would have had little effect on
water quality. In the lower reaches of
the rivers, however, where they flow
through the more densely populated and
developed Gippsland plains, water
quality would be subjected to the in-
fluences of agricultural, residentlal,
and industrial land uses. As a result,
a substantial deterloration in water
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quality could be expected as the major
streams approach the Glppsland Lakes.

Salinity conditlions in the Gippsland
Lakes are largely determined by the
meeting and mixing of fresh water - from
raln and rivers - with salt water flow-
ing in from the sea. There is a salin-
ity gradlent from fresh water at the
river mouths to sea water at the artif-
iecial entrance.

Regular sampling at selected points
across the Gippsland Lakes has demon-
strated a seasonal salinity regime. 1In
summer and autumn, when evaporatlon 1s
high and fresh-water input from raln and
rivers reduced, sea water ilnvades the
lakes and salinity increases. At the
end of summer, Lake Welllngton 1s brack-
ish and the eastern part of Lake King
becomes virtually an arm of the sea.

In winter, when evaporatlion 1is low,
rainfall augmented by increasing river
flow freshens the lakes, diluting and
displacing the salt water, and so in
spring the water 1s relatively fresh.

Analysis of salinity measurements in the
lakes, recorded by the State Rivers and
Water Supply Commission over the period
1957 to 1976, shows marked fluctuations
from year to year. Exceptlonally hilgh
levels were attained durlng the 1967/68
drought, and exceptionally low levels
followed perlods of wet weather and
river flooding (notably in February to
April, 1971) as a sequel to the late
January floods.
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Mitehell River upstream from Billy Goat
Bend

The sediment load of streams and lakes
is another important parameter of water
quality. The catchments of the
Macalister and Latrobe Rivers contalin a
large proportion of the reglon's agri-
cultural, industrlial, and urban areas
(the eastern streams drain predominantly
forested catchments). As a result these
two rivers discharge comparatively high
loads of suspended material into Lake
Wellington. Thus, at any given time,
water quality with regard to suspended
material is poorer in Lake Wellington
than 1n the eastern lakes.

Besldes being an important factor in the
plant and animal ecology of the lakes,

salinity also determines the mode of
sedimentation. It 1s often observed
that fine-grained sediment will remaln
in eloudy suspension 1n fresh water
where bracklsh water 1s clear and green;
salt in the water causes the sediment to
precipitate. The boundary between clear
and cloudy water is often visible on
Lake Wellington, in McLennan 3Strait, or
in the western part of Lake Victoria.

Salinlty level exhiblts a positive grad-
ient from west to east across the lakes;
as a result, most other measures of
water quality display a reverse pgrad-
ient. Hence, at any given time, the
sediment locad is hligher in Lake Welling-
ton, although salinity is lower, than in
the eastern lakes.

Increasing fresh-water diversions from
the input streams wilill reduce flushing
of the lakes and so increase the concen-
tration of pollutants entering the
lakes,

Because it receives flow from the rivers
most affected by increased utilization,
Lake Welllngton at present shows greater
water-quality degradation than the other
lakes in the system and, considering the
type and scale of developments in the
Latrobe Valley, is likely to experience
declinling standards in the future.

Drainage basins

The study area comprises parts of four
major dralnage baslns:



¥ Thomson River - 1including the Thom-
son, Latrobe, Macalister, Avon, and
Perry Rivers and Valencia and Free-
stone Creeks

¥ Mitehell River - including the Miteh-
ell, Wonnangatta, Wongungurra, Dargo,
and Wentworth Rivers

¥ Tambo River - including the Nichol-
son, Tambo, and Timbarra Rivers

¥ Snowy River - including the Buchan,
snowy, and Murrindal Rivers

Table 6 facilitates comparisons between
these drainage basins, while 1ndividual
river catchments that are gauged within
the study area are discussed below.

Thomson River dralnage basin

Just under one-half of the Thomson River
basin lles within the study area; only
46% of this 1s gauged. However, the
part remainling ungauged - the plains and
coastal fringe - contributes little to
the yield, which 1s derived malnly from
the highlands.

The Thomson River has 1ts headwaters in
the viecinity of Mount Whitelaw, some
80--90 km north-west of where it forms
part of the study area's southern bound-
ary. After flowing almost due east for
approximately 60 km, the Thomson jolns
the Latrobe River south of Sale, event-
ually to discharge into Lake Welllngton.
Mid-way between Maffra and Sale, the
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Thomson 1s jolned by its major tribut-
ary, the Macalister River. Serilous
flooding can occur at the junction of
these two rivers when peak flows 1in each
colneide,

At Cowwarr, the Thomson Rlver provides a
relatively reliable flow of good-quality
water, 11% of its mean annual discharge
being in the summer months of January--
March. «The catchment above the gauging
station is highly productive,_yieldling a
run-off rate of 375 ML per km® .,

The catchment to the Macallster River
extends approximately 60 km north of the
study area to Mount Howltt on the Great

Avon River at Avon Track cerossing
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Dividing Ranpge. From there the river
flows in a generally southerly direction
to Join the Thomson River.

Although the Macalister at Glenmaggle
Feservolr has a higher mean annual dis-
charge, i1its reliability of flow during
the period January--March (7%).and its
catchment yleld (310 ML per kmg} are
both significantly lower than those of
the Thomson River at Cowwarr.

Headwaters of the Avon River are located
on the slopes of Mount Wellington,
approximately 20 km north of the study
area boundary. The north--south trend-
ing Turtons Spur divides the upper port-

Valencia Creek

ion of the Avon River catchment into two
approximately equal sub-catchments,

To the west of this spur 1s the Avon and
i1ts main tributary, Ben Cruachan Creek;
toc the east are Valencla and Freestone
Creeks, both of which Join the Avon
River at polnts above Bolsdale.

Estimated mean annual discharge for the
Avon at the Valencia Creek bridge 1s
143,000 ML and, although 40% of the dis-
charge occcurs in the 6 months December
to May and 14% in the 3 months January
to March, flows in the Avon River can
vary considerably from year to year and
show very little correlation with co-
ineident annual flows in the adjolning
Macallster River catchment. During the
severe drought of 1967/68, the Avon and
its tributaries virtually dried up.

Because of the rainshadow effect, catch-
ment yield 1s of the order of 165 ML per
km2, which is lower than in most other
Gippsland catchments., Water quality is
excellent in the Avon River and Free-
stone Creek, with T.D.S. readings in the
vicinity of 30 mg per L.

Mitchell River drainage basin

Approximately 39% of this basin lies
within the study area, and 65% of this
is pgauged. The remalning ungauged area
adjacent to the coast contributes little
to the basin's total yield.

Headwater streams of the Mitchell River
rise 1n the Barry Mountains between



Dereliet footbridge over the Dargo
River

Mounts Howitt and Hotham. In this area
it 1s known as the Wonnangatta River - a
stream that 1s Joined by many tributar-
ies, including the Wongungarra and Dargo
Rivers, before meeting the Wentworth
River above Tabberabbera., Only below
this Jjunction 1s it named the Mltchell
River. Downstream of Tabberabbera, the
river flows through a narrow gorge and
emerges on the Mitchell River flats at
Glenaladale. Above thils point most of
the catchment is forested, with only
lsolated pockets cleared for permanent
settlement.

Below Glenaladale, the river winds along
a corridor of intensively farmed fertile
alluvial flats approximately 2 km wide
and 20 km long, extending as far as
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Bairnsdale. At Balrnsdale the flats are
pinched between steep low cliffs, beyond
which they widen again to merge with the
tidal morase bordering the eastern shore
of Lake King. The final segment of the
river course 1s between sl1lt Jjettles
protruding 5 km into Lake King.

With the exception of the Latrobe River
(almost all of which is outside the
study area), the Mitchell River carries
more water than any other stream 1n the
study area. Catchment productivity is
agaln significantly greater in the
highlands, with an estimated run-off of
24 ML per km? from the catchments above
the gauging station at Glenaladale. The
T.D.S. contents at thils station indicate
a high standard of water quality.
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Tambo River drainage basin

The study area contains 65% of this
drainage basin, 60% of which is gauged.
As in the Mitchell and Thomson River
drainage basins, the ungauged porticn of
the catchment contributes little to the
total yield, which depends malnly on the
high-preciplitation areas in the upper
catechment.

The Tambo River catchment extends some
35 km beyond the northern boundary of
the study area to the Bowen Mountains in
the Great Divliding Range. The river
valley winds south from the mountailns,
Joined by short tributary creeks, before
fturning in an easterly direction south
of Mount Elizabeth. Then, after the
Timbarra River Jjoins it, the Tambo turns
to flow south-sou-west untlil 1t reaches
Lake King near Johnsonville.

Although it has a smaller total annual
discharge than some of the larger riv-
ers, 1t has a more even distribution of
flow through the year., Run-off from the
catchment area above the gauging station
at Bruthen is of the order of 80 ML per
km?, the lowest run-off rate of all
gauged catchments within the study area.
This low rating is linked with the mean
salinity figure of 120 mg per L, which
represents the highest T.D.S. content of
any of the streams involved.

The Nicholson Rlver catchment 1s situat-
ed almost entirely within the study area
in the western part of the Tambo River

drainage basin. Its headwaters rise on
the slopes of Mount Baldhead, Jjust north
of the study area boundary. Flowing due
south, the river quickly emerges onto
alluvial flats, winding its way to the
northern shores of Lake King south of
Nicholson township.

From the limited gauging informatlon
avallable for the Nicholson Rlver at
Deptford, it has been estimated that the
mean annual flow in the river is in the
viecinity of 45,000 ML, with 50% of the
discharge contributed in the 6 months
December to May and 17% between January
and March.

Water quallty 1s good, wlth a mean
T.D.S. content of 69 mg per L, while
catchment yield i1s only average at about
150 ML per KkmZ.

Snowy River drainage basin

Only 310 km? of the vast Snowy River
drainage basin lles within the study
area. The entire basin, which extends
into New South Wales, covers 15,799 kmZ2.

Buchan River's catchment extends north
almost to Viectorla's border with New
South Wales. Just downstream of Buchan
township, the river flows due east and
is joined by the Murrindal River prior
to flowing into the Snowy River about 4
km further downstream.

Most of the catchment above the gauging
statlon at Buchan 1is heavily timbered,



which accounts for the high quality of
the river's water. The estimated mean
annual discharge in the Buchan River at
Buchan is 189,000 ML, of which just over
30% is discharged in the 6 months Dec-
ember to May and 12% in the 3 months
January to March.

Catchment productivity is again influ-
enced by the higher precipitation in the
upper catchment, where some areas re-
celve rainfalls of abo%t 1,500 mm per
annum. For the 850 km¢ of catchment
above the Buchan gauging station, estim-
ated run-off exceeds 220 ML per km2.

Groundwater

Most of the water 1n any land reglon
occurs below the surface as groundwater.
Groundwater 1s held in, and flows
through, bodies of permeable rock known
as aquifers, of which the study area
contains two types: fractured rock and
porous rock aquifers.

Fractured rock aquifers

These occur chiefly in the Eastern High-
lands and consist of lgneous rocks or
consolidated sediments. The water flows
along structural features, including
bedding and cleavage planes and espec=-
ially joints and faults. Success in
drilling for water depends on intersect-
ing these. In limestone country such as
at Buchan, dissolution of the rock re-
sults in the formation of cave systems,
which permit easy movement of water.
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Although not widely used as a source of
water supply, these aquifers are import-
ant as they supply the springs and seep-
ages that provide a large proportion of
the summer flow of the area's major
rivers. Thi¢ groundwater is generally of
excellent quality, usually having less
than 200 mg T.D.S. per litre, and this
is reflected 1n the good quality of the
summer flows of the rivers.

Porous rock aquilfers

These are found in the foothills and
plains and conslst of uncconsolidated
sediments. As long as there 1s a con-
slderable proportion of pore space (that
is, not much clay), water can flow
through the aquifer as a whole rather
than along certain planar fractures.

The greater the pore space, the greater
i1s the flow: hence sands and gravels
make the best aquifers.

Porous rock aquifers are the most prod-
uctive in the study area and include
four principal systems, recognized by
their geological names: the Latrobe
Valley Group; the Boisdale Formation;
and two systems of Quaternary sediments.

Aquifers within the Latrobe Valley Group
consist of medium to coarse gravels and
sands separated by relatively imperm-
eable brown coals and clays. The depth
to the aquilfer varles - from near the
surface north of Bairnsdale, to more
than 470 m below the surface in the
Sale--3tratford--Lake Wellington area
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and 450 m at Lakes Entrance. In most of
the: south-western part of the study area
i1t underlles the younger Bolsdale Forma-
tion system. Its potential for utiliza-
tion 1s best in the Balrnsdale and Lakes
Entrance areas, where the Bolsdale
Formatlon is not present.

The quallty of water within the system
varles with the distance 1t has travell-
ed from the recharge area (water move-
ment within the aquifer 1s generally
from west to east) and its depth from
the surface. Thus, salinlty ranges from
about 500 mg per litre in the Sale re-
gion to about 1,000 mg per litre at
Lakes Entrance. The water 1s soft and
has a low pH, but the usually high sol-
uble iron content reduces its useful-
ness.

Thermal groundwater cccurs 1n this Group
west of Lake Wellington and near Bairns-
dale and Lakes Entrance. Water tempera-
tures vary from 50 to T0°C.

Very few data are avallable on the vol-
ume of water in storage or the rate of
movement of groundwater within this
aguifer system.

The Boisdale Formation is the most im-
portant and most used aquifer system for
water supply in south-eastern Gippsland.
It underlies much of the Gippsland
plains and the Gippsland Lakes (see
Figure l), extending from Rosedale and
Cowwarr in the west to east of the Nine-
ty Mile Beach and from Briagolong and

Paynesville in the north to near Long-
ford in the south.

This Formation consists of sands and
clays with some ligneous and coally
seams. The best aquifer sequence 1s the
highly permeable sands, which usually
occur at a depth of 20--80 m.

The water 1ls generally under pressure
and many bores flow at the surface. It
is believed that recharge to this aquif-
er system occurs through the overlying
quaternary age river sediments along the
Avon, Macalister, and Thomson Rivers,
close to the highlands, and that dis-
charge occurs offshore as well as in the
Gippsland Lakes.

Groundwater quality 1is good, varylng as
the water travels from west to east,
from 300 mg T.D.S. per litre to 600 mg.
Yields from bores tapping these aquifers
are comparatively high, ranging from

10 I to 120 L per second. The total
volume of water stored 1s estimated at
1.7 x 1010 cu.m.

Quaternary sediments occur along most of
the major rivers and creeks, around the
Gippsland Lakes, along the coastline,
and over much of the plains.

Wherever they are thick enough, these
sediments contain the water table aquif-
er, which 1s usually unconfined and
assumed to be in direct hydraullic con-
nectlion with surface water bodies such
as streams, lakes, and the sea. Typical



deposits coarse enough to form useful
aquifers include old channel gravels,
buried sand ridges, and old beaches.

They all tend to be variable in nature
and limited in extent, and thelr locat-
ion is extremely difflcult to predict.

Because recharge occurs directly from
the surface, these aquifers are liable
to contaminatlion: industrial processes,
waste-disposal sites, and septic tanks
are potentlal sources. Agricultural
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practices can also cause contamination,
by pesticldes and nutrients.

The quaternary sediments are thick
enough to contain aquifers only in
restricted areas, the major ones being
along the Mitchell River valley and
around the Gippsland Lakes.

The alluvial sediments flanking the
Mitchell River between Glenaladale and
Bairnsdale are extensively utilized

for irrigation and stock water supplies.

ﬁfﬁléggiii= Do) Nowe.

RECENT Alluvium aquifers

PLIOCENE E::] Boisdale Formation aguifars
MIOCENE
OLIGOCENE {= Latrobe Valley Group aguifers

PRE-TERTIARY | [~ Fractured rock aquifers
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They consist of sand, gravel, silt, and
clay, with the main aquifer system com-
prising coarse gravel up to 6 m thick.
It has been estimated that, when fully
saturated, the gravel has a total volume
of stored water of about 3.3 x 107 cu.m
This is supplemented by additional water
stored in the overlyling finer sediments.

Quality of the groundwater varies from
200 to 600 mg T.D.S. per L, with an
average of 300 mg per L, making 1t use-
ful for most purposes. Yields of indiv-
idual bores wvary, but the better bores
yield in excess of 3 L per second.

Recharge to the aquifer occurs partly by
infiltration of rainfall and l1rrigation
water; by far the most lmportant source
of recharge, however, is flooding. It
has been estimated that a safe yleld for
the aquifer system 1s about 8 x 10° cu.m
per year, given that floods of the Mit-
chell River occur on a 5-year average.

Within the study area, Quaternary de-
posits around the Glppsland Lakes appear
to be significant as a usable source of
water only west of Lake Wellington be-
tween the Avon and Latrobe Rivers, and
along the northern side of Lake King.
Very few bores have been sunk to tap
these sediments, and the information
avallable is therefore limited.

Artificial Water Storages

At present the study area contains only
one major man-made water storage - Lake
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Glenmagglie, situated on the Macalister
River approximately 6 km north of Hey-
fleld,

Lake Glenmaggie has a capacity of
190,000 ML, and 1s the main source of
supply to the Macallister Irrigation Dis-
trict. It 1s also operated to provide

a measure of flood control.

Because of the high probabllity of Lake
Glenmaggle filling each spring, storage
operation is determined on a yearly bas-
1s and supplies are not restricted in
any year to reserve a carry-over for the
following year. During May and June
each year the target storage level 1s
160,350 ML. From July to the actual
commencement of irrlgation, the reserv-
olr level 1s adjusted - having regard to
catechment condition, expected inflows,
and expected 1lrrigatlon demand. The aim
of the adjustment is to provide a stor-
age volume for flood mitigation consist-
ent with having the reservolr full when
irrigation demand matches 1nflows,

To provide information for flood warn-
ings and flood routing through the
reservolr, two rainfall-gauging statlons
and three river-height stations, all
radio-interrogated from an office at the
dam, have been establlished in the catch-
ment. They are also used 1n assessing
expected inflow operation from July to
the commencement of irrigatlon.

The aim of flood regulation i1s to keep
the ocutflow from the reservolr at or
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below the bank-full capacity of the
Macallster River downstream (7,500 ML a
day) for as long as possible without the
reservolir being over-full. After the
reservolr fllls, gates are opened so
that outflow matches inflow.

Another dam 1s currently planned on the
Mitchell River, about 3 km downstream
of the Mitchell--Wentworth Rivers Junct-
ion. When constructed, the 15,000-ML
storage would safeguard the existing
irrigation development on the Mitchell
River flats. The total annual supply
avallable from the river, with the
securlty afforded by the dam, will be
48,000 ML. Of the average annual flow
at the dam site (900,000 ML), less than
2% will be impounded. Site investigat-
ion works have been undertaken and a
works road constructed part of the way
to the site.

Gippsland Lakes

The Glppsland Lakes cover approximately
30,000 ha and are fed by five main river
systems - the Latrobe and the Avon flow-
ing into Lake Wellington, and the
Mitchell, Nicholson, and Tambo flowing
into Lake King. Together these rivers

drain a catchment of more than 20,000
km2, extending to the Great Dividing
Range.

It has been estimated that the annual
input of fresh water gm the Gilppsland
Lakes totals 3.6 x 10° ML. Of this,
3.37 x 106 ML is discharged to the sea.
The bulk of fresh water enterlng the
lakes 1= fluvial in origin, delivered at
the mouths of the rivers - 60% from the
Latrobe and 3% from the Avon into Lake
Wellington, and 28% from the Mitchell,
1% from the Nicholson, and 7% from the
Tambo into Lake King.

Of all the raln that falls wlthin the
Gippsland Lakes catchment, only some 20%
ever reaches the Lakes., Thls water loss
may be mainly attributed to:

% evapotranspiration - water lost both
by dlrect evaporation into the atmos-
phere and transplration by plants

* groundwater recharge - loss through
percolation into water tables and
groundwater sources

* net use.- water used for industrial,
agricultural, and domestic purposes



Solls are formed by the weathering of
rock or unconsolidated materlial near the
earth's surface., Complex interactions
between climate, parent material, top-
ography, living organisms, and the time
span over which these factors have oper-
ated, all influence soil formation.
Thelr relative importance varles from
one sife to another. Some indication of
the pattern of distribution of solls and
thelr relation to soll-forming factors
is given in the Land Systems chapter and
mﬂp-

In thlis chapter the soils of the study
area have been classifled according to
the morphology of the proflile and are
further discussed under a set of des-
criptive headings, as listed in Table 7.
The primary profile forms are:

* uniform soils: profiles exhibiting
little, if any, texture changes

* pgradational soils: profiles exhiblt-
ing no sharp changes 1in texture, but
gradually becoming more clayey with
depth

¥ duplex soils: profiles exhibiting a
marked texture change between the A
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and B horizons, the subsoll being
much more clayey than the topsoil

Uniform Solls
Unilform medium-textured solls

Brown or reddish brown loams to sandy
clay lcams - often with hligh contents of
stones or gravel, and moderately acild
throughout - occur as the dominant soil
in all of the mountainous and high hill
country of the area. Their surface
horlzons generally have a well-developed
crumb structure, but the subsolls may
vary from a structureless but coheslve
conditlion to a strong granular obr fine
blocky structure, wlth elther smooth or
rough peds.

In protected, more humlid situations,
where the vegetation 1s more vigorous,
it is common to find surface solls, with
high organic matter contents, that are
black or nearly black in colour.

Depth 1s extremely variable. Generally,
the shallowest solls occur where the
bedrock is most resistant to weathering
- for example, on quartzites - but
shallow solls also tend to be assoclated



Typical skeletal sotil
with slowly weathering
shales and siltastones

with very steep slopes and wlth certaln
topographle positions, such as sharp
ridge crests and exposed, dry slopes.

These so0ll materials generally have mod-
erate water-holding capacity, although
the total amount of available water in
the profile at any one site obvlously
depends greatly on the total depth of
the profile and the stoniness. They are
well drained and are considered to have
mainly low levels of plant nutrients.

Thelr permeability, rapid internal
dralnage, and cohesliveness make the

soills less prcone to erosion, but the
fact that they generally occur on long,
steep slopes does c¢reate a sheet eroslion
hazard when the vegetative cover 1is re-
moved by, for instance, filres or inten-
sive logging operations.

Uniform fline-textured solls

These are malinly confined to active
flood plains, where they occur in con-
Junction with other solls. They have a
clayey texture throughout and are usual-
ly dark grey-brown or grey in colour,
with brighter yellow, light-grey, and
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MAIN SOIL GROUPS OF THE GIPPSLAND LAKES HINTERLAND AREA

Primary profile
form

Other distingulshing features

SCA descriptive name ®

Other synonyms and included
solls®

I

UNIFORM SOILS
(uniform texture
throughout

madium-textured:

- very stony, generally shallow

= less stony or no astones or gravel, with
or without subsoll structure

stony loam solls
brown and red loam solls

lithosols or skeletal solls
brown earths, and red earths

fine-textured:

= dark grey-=brown with mottled subsolls

= highly plastle when wet; wide cracks
when dry

mottled dark clay solls
black or dark cracking
clay soils

wiesenboden; minimal prairie
black eartha; prairie scils;
chernozems

coarse=-textured:

= sandy, often variably bedded alluvial
deposits

- sandy, whitish with shallow dark topsoll

= bleached sand, with black and dark-=brown
nodules or hardpan at depth

brown undifferentiated sand
solls

pale, weakly differentiated
sand soils

leached sand solls with

cof fee=rock

alluvlal solls; slliceous
sands
glliceous sands

podzols

11
GRADATIONAL S0ILS

{gradational in-
crease in clay
with depth)

= developed on b;ualt and limestone, dark
red=brown and very frlable
= on other igneous rocks, red or brown

- on aedimentary rocks, excluding lime-
stone, yellow or brown (but rarely red),
weakly structured to atructurelessa

red gradational soll, [lne
structure

red or brown gradational
solls, weak structure
yellow or brown gradatlional
solls

krasnozem or 'chocalate soll'
{popular)

red earths and brown eartha

yoellow earths and brown
earths; yellow podzolles and
brown podgolics

I11
DUFLEX 30ILS

{abrupt increase in
clay content at
depth)

= yellow=brown mottled sodle subsoll,
with deep sandy topsolls
= yellow or brown, acld subsolla

- red, acild subsolils

yellow sodie duplex solls

yellow or brown duplex sclls

red duplex solls

solodic solls; solodlized
solonetz

yellow podzolie; brown
podzolic

red podzollics

* Note:

The warlous classificatlons or descriptive categorles correspond to one another only in part.
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rusty mottles in their lower horizons.
Because of its organic matter, the top=-
soil tends to have a crumb or fine sub-
angular blocky structure, but the sub-
soil 1s more likely to have a blocky
structure 1f internal soll drainage 1is
reasonably good.

The solls have moderate water-holding
capaclty, and groundwater may occur at
shallow depths in the profile at least
seasonally, when molsture levels are
high. Thelr natural nutrient status is
probably moderate.

Where they occur on irrigable flood
plalns, they are used for lirrigated pas-
tures and crops. Sound irrigation tech-
nigues and agronomic methods are 1import-
ant, both to malntain good soll struc-
ture in the surface horizon and to avoid
waterlogging. Black clay solls wlth a
strong shrink--swell capacity occur near
Lake Glenmaggie.

Uniform coarse-~textured solls

Within the study area, these are repres-
ented by three distinct soll types.

First, although not the most important
in area, are the undifferentiated brown,
brownlsh grey, or yellowish sands that
typify young =zand deposits, laid down by
rivers, the sea, or the wind. Here, the
majority of these undifferentliated sands
have alluvial origin. Clays and silts
may occur below them at relatively shal-
low depth. These sands are freely

drained and of low fertility. Erosion
by wind can take place if large enough
areas are stripped of their protective
vegetation cover.

A second type is the undifferentiated
sandy soll formed by Recent wind-blown
sands derived from the upper parts of
older marine and aeollan deposits. This
sand has undergone a phase of soll form-
ation that stripped mineral coatings off
the quartz grains, causing them to be-
come bleached, almost whilte in colour.
During a subsequent stage of landscape
instability, the sands were blown away
and accumulated elsewhere, and only a
thin layer of organic matter has devel-
oped on the top of a deep, uniformly
coloured white sand.

Such white sands are prone to drought
and have extremely low inherent fertil-
ity. This 1s frequently reflected in
the vegetation they support, which is
often a stunted shining peppermint
(Fuealyptus nitida) woodland with an
understorey of heathy shrubs.

The third type of unliform-textured
solls, in contrast to the others dis-
cussed above, possess horlzons strongly
differentiated by colour and consist-
ence. They have formed on sands that
have been stable in the landscape for a
long period after they were deposited.

Leaching by rain-water eventually caused
the mineral coatings to be stripped off
the sand grains. The iron contained in



the coatlngs was redeposited and concen-
trated at a greater depth in the sandy
proflle, forming brown hard nodules or a
pan, commonly called 'coffee rock’

In addition, part of the humus forming
in the topsolil is often transported and
redeposited Just above the coffee-rock
layer, creating a black, fairly hard,
cemented layver of sand. The sand above
these humus and lron pans becomes very
bleached.

Understandably, these highly leached
solls are strongly acld and extremely
low 1n plant nutrlents. They carry a
heathy, drought-tolerant vegetation, in
which saw bankslia (Bankeia serrata),
shinlng peppermint, and rough-barked
manna gum (E. viminalie var. racemosaa)
are often the only tree specle

The soil-forming processes that have op-
erated on thls s0ll type have often also
occurred in the surface horlizons of some
duplex solls on Tertiary deposits - pro-
vided these horizons were sandy and deep
enough - for example, in parts of the

Colquhoun forest and Stockdale hills.

Gradational Solls

Gradational solls tend to predominate in
freely draining environments where
active chemlcal weathering of parent
materlals capable of producing %i gnifl-
cant amounts of clay is cccurring but
where the soll profile is not under-
going a high degree of vertical mixing.

Solodie soil of an old alluvial terrace
displaying bleached, seasonally water-
logged subsurface horizon.
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In such an environment, the intensity of
many soil-forming processes gradually
lessens with depth.

During-soil formation, clay particles
are subJected to slow chemical dissolut-
ion, to downward translocation, to a
winnowing effect from water flowing over
the soll surface, which preferentially
leaves the sand and silt fractlons, and
to aggregation or even fuslon due to
forest fires,

Such processes are most intense close

to the surface of the soll, and contrib-
ute to a gradual coarsening of textures
towards the top of the soll profile. At
the same time the iron released by
weathering 1s rapidly redeposited as
iron oxlides around clusters of clay,
sllt, and sand particles, which assists
aggregation and maintains poresity and
permeabllity.

Gradational solls have developed on a
wide range of parent rocks, and usually
occur on the more stable slopes, in
hilly and mountainous terraln. Because
these more stable sites often inter-
mingle with slopes where scoll mixing 1is
more prevalent, gradational solls can
oceur in the same landscape with the
uniform-textured brown or reddish brown
loams or sandy clay loams.

Gradatlional solls are not a homogeneous
category, but vary depending on the
parent materlials on which they develop-
ed.

Gradational solls onh igneous rocks

The gradatlional solls formed on granitic
rocks, rhyoclites, and basalts generally
have brown and reddlish brown and red
profiles without mottling, and are
structured throughout.

Those on basalt have the darkest red or
red-brown colour, the best-developed
structure, and a very friable topsoil.
They are sought after for intensive
cropping because their stable, good
structure makes them well drained and
easy to work into a good seed-bed, and
allows root crops to be harvested clean-
ly without much scll attaching to tubers
or bulbs.

Those on granitic rocks have a less-
stable structure that is more easily
destroyed by frequent cultivation. This
s0ll type supports mostly native for-
ests.

OGradational soils on sedimentary rocks

These may have mottled subsolls with a
weaker structure (sometimes with no

structure) than those on granite, Nat-
lve forests predominate on these solls.

Duplex Soils

Duplex soils are widespread throughout
the study area, occurring on land with
slopes ranglng from moderately steep to
flat. They have developed on all parent
materials except sand.



Their formation appears to require per-
iodic waterlogging of the surface horiz-
ons. Thus, the presence of a subsoll
with sufficiently low permeability to
cause a temporary perched water table,
in conjunction with moderate slopes that
slow down both surface drainage and
lateral internal drainage, 1s conducive
to the formatlon of duplex soils.

They can occcur side by side with gradat-
ional solls, and some areas contailn
solls that are intermedlate between the
two groups. The Dargo land system -(at
Ensay, Tambo Crossing, and Dargo) pro-
vides a case in point. Here, both soil
types occur together on a homogeneous
parent material, in this instance’ gran-
lte, and rolling to gentle topography.
Indeed, sometimes it 1s difficult to de-
cide in the fleld whether the profile 1is
duplex or gradatlional. Elsewhere, minor
differences 1in parent material produce
the same type of wvariation.

Many quite distinct solls belong to the
duplex category, their peculiarities re-
flecting differences in parent materials
and other soil-forming factors of their
environment. The study area contains
the following main groups of these du-
plex soils.

Sodic duplex soils, deep sandy topsoil

Yellow-brown mottled sodic duplex solls
wlth deep sandy topsolls are common over
extensive areas of Tertiary colluvial
and alluvial deposits of sand, gravels,

17

and clays, and also in areas of Plelsto-
cene sediments where wind-blown sand
sheets cover clayey substrata.

soitl, developed on sand esheets



Here the presence of large amounts of
sand in the parent materials, and/or the
ingress of sand from elsewhere, promotes
the formation of thick sandy topsolls.
The passage of long perliods of time for
the soll-forming process to do its work,
which would imply very stable land-
scapes, also contributes to this format-
lon.

These deep sandy topsolls provide an
Infertile and drought-prone rooting zone
for shallow-rooted plants, including
certaln pasture species. As water tends
to perch on top of the underlying clay
after wet periods, however, deep-rooting

Aeid yellow duplex soil
supporting a yertchuk
open forest

5wy .“.-_J_ |

plants such as trees and shrubs can get
molsture long after rain has fallen.

When nutrient levels are inadequate - or
1f these soils are too acld for a given
crop = fertilizers or lime can be added
as required. The sandy topsolls are
prone to sheet and wind erosion when
disturbed, while the sodic subscll 1is
especially susceptible to gullying.

Yellow or brown acld duplex solls
Yellow duplex and brown duplex so0lls

with fully acidic profiles are common in
country with low rounded hlills on a

- i A ) N ol e i




range of parent materials, including
Pleistocene and Tertiary colluvial and
alluvial deposits that are not as sandy
as those discussed above. HRalnfall
tends to be higher than in the areas
where solls in that first group occur.

These solls tend to have mottled clay
subsolls, with fine to medium blocky
structure, and loamy topsoils that vary
in thickness from 100 to 300 mm. Due to
the loamy textures in their surface hor-
izons and the better structure in the
subsolls, they are more sulted to plant
growth than the sodlc duplex solls with
deep sandy topsolls.

Sheet erosion is a hazard when the solls
are left without a vegetative cover.
Gully erosion can also cccur, but be-
cause the subsolls are not sodic they
are less susceptible to gullying. In
thelr virgin state, they have variable
fertillity, depending in large measure on
the parent materlal.

Red acid duplex soils

Although restricted mainly to freely
drained hilly country with relatively
high rainfall, these solls occur on a
range of parent rocks. Their properties
are very similar to those of the yellow
and brown duplex socils, the red colour
and absence of mottling providing the
basis for separation. These soll types
may be intermixed, with the red duplex
s50il cccupying the better-drained siltes.
Absence of mottling 1s associated wlth
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the better drainage. The two soll types
probably do not differ in inherent
fertility and susceptibility to erosion.

Unclasslifled Sclls

Small areas of peaty solls and mineral
solls with high organic matter occur in
swamps and poorly drained sites sub-

Ject to permanent or seasonal flooding.
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VEGETATION

The natural vegetation of an area 1s de-
termined largely by the physical factors
of the site - climate, aspect, topo-
graphy, and scolls and thelr parent
materlals. The variation between plant
communities can most often be explained
in terms of changes in one or more of
these factors. However, both the struc-
ture and content of plant communities
can also be influenced by factors such
as loggling, fire, and grazing. The
latter two are particularly important in
determining the characteristics of the
understorey.

The major environmental factors that in-
fluence vegetatlon - described in prev-
ious chapters - show considerable varia-
tion throughout the study area. This is
reflected in the diverse nature of the
plant communitles, ranging from tall
mountain forests to low coastal swamps.

Reliable records of 1,000 native flower-
ing plants and fern speclies have been
made in the Gippsland Lakes hinterland.

Most of the area's public land is cover-
ed by flora typical of the foothills to
the Eastern Highlands, consisting mainly
of stringybark--gum forests. Within

these forests the more protected gulliles

(mainly in the east of the study area)
contain pockets of warm-temperate rain-
forest, or 'jungle' gullies as they are
commonly referred to in East Gippsland.
Mountain ash forests at the higher elev-
ations in the north of the study area
represent ccol, wet, southern elements,
typical of Tasmania and the Central
Highlands.

Prior to European settlement, most of
the Glppsland plain - between the foot-
hills and the lakes - carrled a woodland
of forest red gum with rough-barked
manna gum and/or white stringybark on
most of the sand ridges. On the deeper
sands, the latter were in turn occasion-
ally replaced by the yertchuk--shining
peppermint--saw banksia woodland typical
of the aeclian sands of South Gippsland.
Most of the forest red gum has now been
cleared for agriculture.

Vegetation on public land surrounding
the Gippsland Lakes ranges from swamp
communities to coastal woodland and
grassland communitles.

Importance of vegetation

Natural vegetation is particularly im-
portant when considering possible uses
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of land. It lntegrates and quite
sensitively reflects subtle changes in
environmental factors. For thls reason,
and because 1its main components can be
readlly seen and mapped in the fleld or
from aerial photos, it provides a very
convenlent way of assessing slte factors
that, by themselves, would be hard to
measure directly.

Moreover, the vegetation 1itself often
provides for many of Man's needs such as
timber and recreatlion, protects other
values such as scil stabllity and water
quality and yileld, provides habitats for
animals, and makes an important aesthet-
ic contribution to the landscape.

Classification

The vegetation has been classified into
a number of structural forms based on
the height and form of the tallest
stratum and on the percentage of projec-
tive follage cover (see Table 8).

The classificatlion is based on that de-
veloped by Specht, but has been modified
to better describe the particular veget-
ation of the study area, to enable use
of the data avallable, and to meet land-
use planning geoals.

Within the structural framework, the
vegetatlon has been grouped according to
commonly occurring combinations of spec-
les. These have been chosen subjective-
ly and have been termed vegetation
units. They are not based on detalled

study of specles relations. Each unit

is readily recognized in the fileld and

reflects the operation of a certaln set
of environmental factors.

The distribution of these vegetation
units 1s shown on Maps 6a and 6b.

Vegetation Units

The main vegetation units are set out in
Table 9 and brlefly described below.

Closed forest II

Scattered throughout the study area,
from Mount Moornapa in the west to Lake
Tyers in the east, are small pockets of
the closed forest unit commonly referred
to as jungle gullies.

More accurately described as warm-
temperate rainforest, this vegetation
type occupies the most protected and
sheltered sites below 600 m elevation.
The pockets of rainforest are very small
(in most cases occupying no more than a
few hectares).

With the exception of outlying stands on
Wilsons Promontory, the study area rep-
resents the western limit of warm-
temperate rainforest in Victoria.

The unlt is characterized by a dense and
shady canopy (dominated by non-eucalypt
speclies) and an assoclated understorey,
including lianes and epliphytes, that has
adapted to a dark, humid environment.
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STRUCTURAL FORMS OF VEGETATION
(after R.L. Specht)
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Form and height class
of tallest stratum

Projective follage cover of tallest stratum

Dense Mid dense Sparse
(70--100%) (30--70%) (10--30%)
Trees (over 40 m) Open forest 1V
Trees (27-=40 m) Open forest III
Trees (15--27 m) Closed forest Open forest II
Trees (8-=15 m) Open forest I Woodland
Shrubs (2--8 m) Closed scrub Open scrub
Shrubs (under 2 m) Closed heath Open heath
Grasses (0-=-2 m) Grassland
Herbs Closed herbland Herbland Open herb-
land
1. Closed sedgeland Grassland

Tussock sedgeland
rushland

. Rushland
Herbfield

1
2.
. "
I
5

The major component of the tallest stra-
tum at most sites 1s 1illy pilly (4cmena
Associated tree species of
the canopy include blackwood (Adecacia

amithii).

melanoxylon), which ls often subdominant
and emergent, mutton-wood (Rapanea
howittiana), which can become dominant
along fertile river banks, and sweet
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plttosporum (Pi{ttosporum undulatum),
which, because of 1ts relatively hardy
nature, can dominate rainforest in drier
environments that are unsuitable for
more sensitive specles. Pittosporum can
act as a ploneer specles as evidenced by
its apparent colonization of rocky
slopes 1in the Mitchell River gorge. An-
other lmportant canopy tree of sheltered
sltes 1s yellow-wood (Aderonychia oblong-
ifolia).

Another, less-common assocliate of Aemena
is kanooka (Tristania laurina), which
itself 1s the sole dominant of a charac-
teristic riparian community (not mapped)
whose affinities lie more with rain-
forest than with open forest. It occu-
ples a narrow strip along some of the
study area's major streams.

Shrub species of the rainforest under-
storey include blue olive berry (Elaeo-
earpug reticulatue) and large mock-olilve
Notelaea vencea), as well as many that
are typical of wet open forest gullies.
The most widespread woody lianes are
milk vine (Marsdenia rostrata), wonga
vine (Pandorea pandorana), staff climber
(Celastrus australis), forest clematis
(Clematis glyeinoides), and jasmine mor-
inda (Morinda jasminoides). Eplphytes
include both orchids and ferns, as well
as a wealth of lichens and mosses.

Open forest IV

The alpine ash (Fucalyptue delegatensis)
unit cccurs at only one location 1n the

study area, on the southern slopes of
Mount Useful. This 1s close to Vie-
torla's southern extremity of alpine ash
forests, which streteh into the mount-
alnous country to the north where they
are widely distributed.

While the unit usually occurs as pure
stands, often wlth herbaceous under-
storeys, in this area alpine ash is
assoclated with shining gum (E. nitens)
and has a shrubby understorey.

It occuples a molst sheltered site in
the only part of the study area with
elevations above 1,200 m. Annual pre-
cipitation varies between 1,000 and
1,200 mm, part of which regularly falls
as snow.

While sharing the preference of the alp-
ine ash unit for a moist, protected site
with relatively deep, friable sclls, the
mountain ash (E. regnans) unlt occurs at
lower elevations. In the study area it
is usually found between 800 and 900 m.

Mountain ash 18 the domlnant tree spec-
ies and in this area, unlike examples
elsewhere, it rarely occurs as pure
stands, being assoclated with messmate
(E. obliqua) and candlebark (E. rubida).
In an understorey typlical of wet sclero-
phyll forests, an intermedlate stratum
of silver wattle (Acacia dealbata) and
blackwood 1s assoclated with a dense
stratum of shrubs such as hazel poma-
derris (Pomaderris aspera), musk daisy-
bush (Olearia argophylla), blanket-leaf
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(Bedfordia arborescens), and tree ferns.
Because 1little light penetrates below
this level, the ground layer contalns
few species.

The most extensive areas of mountaln ash
forests are found in the headwaters of
the Nicholson River and the Haunted
Stream, with more 1sclated occurrences
at Mount Elizabeth, at Mount Steve, and
below Mount Useful. They represent out-
lying populations of extensive even-aged
foreets that commence on the slopes of
the Baw Baws and extend to Noojee,
Marysville, and Tooclangl.

The other wvegetation unit of this struc-
tural form is the mlxed-specles forests
dominated by messmate and mountain grey
gum (E. eypelloearpa). This unit is
better adapted to lower scoill moisture,
shallower solls, and greater temperature
variation than either of the ash units.
Consequently 1t has a much wider distri-
bution, with occurrences throughout the
study area ranging from elevations up to
1,100 m and down to less than 100 m.
Between about 900 and 1,100 m, it occu-
ples both exposed and sheltered aspects.
It is uncommon below 900 m on northern
and western aspects, and occuples only
the most protected gullies where it 1is
represented close to sea level, near
Lake Tyers.

Because of the unit's relatively wilde

environmental tolerances 1ts understorey
can be quite varlable., It may be domi-
nated by bracken (Pteridium esculentum),
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contalin shrubs with a ground layer of
herbs, or be a wet gully type. The
frequency of bracken in the understorey
of this and other vegetatlon units
usually Indicates signiflicant disturb-
ance from fire.

Open forest III

This structural form, the most common 1in
the study area, 1s ublguitous and covers
more than 65% of the public land. Six

separate vegetatlon units have been rec-
cgnized, which consist in the main of

forests containing a mixture of stringy-
bark species of uneven age. They occupy

Open forest dominated by mountain grey
gum
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drier, less favourable sites than open
forest IV units.

The mountain grey gum--stringybark unit
i1s the most wldespread of these units.
It occurs most commonly along dralnage
lines and on sheltered slopes throughout
the study area. The domlnant stringy-
bark speciles at higher altitudes is
messmate; at lower altltudes yellow
stringybark (E. muellerana) dominates

to the north and west of Lake Glenmaggile
and north-west of Bruthen, and white
stringybark (E. globoidea) in eastern
and central portions of the study ares.

Understorey composlition varles with
aspect, solls, elevation, and fire hist-
ory. Common specles range from bracken
and silky tea tree (Leptospermum myrsin-
oides) on the low sandy hills that are
regularly burnt to dense stands of shrub
species such as hazel in the wetter
gullies.

The white stringybark--silvertop unit is
confined to the low hills of Colguhoun
forest north of Lakes Entrance. White
stringybark and silvertop (E. siebert)
dominate the upper stratum on the inter-
mediate slopes between the ridge tops
and gullies, and on dry ridge tops where
the solls consist of deep sands.

On those ridges with shallow topsoll the
specles are assoclated with red ironbark
(E. sideroxylon) and red box (E. poly-
anthemos). Understorey specles reflect
the site's sandy topsoll, overlying

either dense clay or iron pan, and its
history of frequent fires. Common
speclies include saw banksia (Bankeia
gerrata), sunshine wattle (dcaeia botry-
cephala), and shining cassinia (Cassinia
longifolia). Bracken dominates the
ground layer.

Both .the white stringybark and the sil-
vertop units also occur on the low sandy
hills in the south-east of the study
area. They are also represented at
higher altitudes (up to 900 m), on
steeper slopes, and on shallower soils.
The understorey specles are more sensit-
ive to these environmental changes than
are the dominants: the sandy solils com-
monly support a low heathy understorey;
in contrast, sparse shrubs and herbac-
eous specles commonly grow on the shall-
ower soils at higher altitudes.

Silvertop forests are best-developed on
broad flat ridge-tops, where the speciles
may grow in pure stands. On the drier
more exposed ridges and slopes 1t often
grows in assoclation with other euca-
lypts, mainly stringybarks.

White stringybark, on the other hand,
never forms pure stands and usually
grows in assoclation with a variety of
other eucalypts. It should, however, be
mentioned that the white stringybark
forests on the low Stockdale hills come
close to belng pure stands in places.

The yellow stringybark unit is confined
to north-west of Bruthen and areas north



of Heyfleld. It seems to occcupy inter-
mediate sites between messmate and white
stringybark and shares wlth the white
stringybark unit a simllar group of
associated eucalypt and understorey
species.

The distinctive Gippsland grey box (E.
bosistoana) unit is now confined to
small areas fringing Lake Tyers and rem-
nant stands between Eagle FPolnt and
Lakes Entrance. Thls unit generally
favours well-drained soils. Arocund Lake
Tyers 1t 1s mostly found on northern and
western aspects with a shallow topscil
overlying a freely draining limestone or
gravelly sediment. 1In thls area the
understorey 1s typlcally grassy.

White stringybark open forest
near Stockdale
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Open forest II

Forests of this class occupy a wide al-
titudinal range (from sea level to about
1,000 m 1In some localitles) throughout
the study area.

Four of the six vegetation units identi-
fied for this structural form occur
elther on the dry exposed aspects of the
deeply dissected foothills or in the
deep valleys of the major rivers that
are subject to a rain-shadow effect.
Slopes are steep and so0lls almost in-
variably shallow and stony, with low
fertility and poor molsture-retention
properties. The understoreys, which are
generally sparse and dominated by low




shrubs and grasses, reflect these harsh
growing conditions.

Of those four, the red stringybark (E.
maerorhyncha)--red box unit is the most
common and widespread. While found
throughout, 1t is most common in the
eastern and central portions of the
study area.

The yertchuk (E. considentiana), sllver-
top, and yellow stringybark unlts are
all confined to the western section.

The red box--red lronbark unlit found

near Heyfield occupies one of the lowest-

rainfall zones 1n the study area. Its
major representatlives occupy relatively

Red box--red irvonbark
open forest at Heyfield flora
and fauna reserve

Right: Forest red
gum open forest

in Moormurng
forest park

flat land at low elevations, growing in
sandy solls developed from Tertiary
sediments. Although the understorey 1s
generally sparse, the low shrubs and
grasses that predominate exhiblt a
greater diversity than those 1in other
units of the structural form.

Southern mahogany (E. botryoides) domin-
ates the sixth unit. Its majJor occurr-
ence on public land in the study area 1is
at Raymond Island. This coastal form of
the specles is an outlier of the exten-
sive stands that occur on the Boole
Poole peninsula. 1In general, southern
mahogany forests grow on the edges of
sheltered gullles and on sand sheets of
low rellef.



Open forest 1

Examples of the red stringybark--red box
unit - the only one described for this
structural form - are scattered through-
out the western part of the study area,
especially south of Dargo and north of
Ben Cruachan. These low forests occur
on the poorest of sites with the driest,
steepest, most exposed slopes. Soils
are extremely shallow and indeed non-
exlstent in many places, where the par-
ent material 1s exposed at the surface
in the form of blocky outcrops or scree.

Understorey is sparse with, in places,
bare ground exposed over more than 50%
of the site. 1In areas affected by fire,

89

box-leaf bitter-pea (Daviesia buxifolia)
dominates the shrub stratum.

Open forest II--woodland II

The once-wldespread forest red gum (E.
tereticornie) unit now only exists as
remnants on the Glppsland plain at
Briagolong, Stratford, and Bairnsdale.
It occurs on flat land wlth heavy solls
that are often seasonally waterlogged.
The main ground cover consists of grass-
es and sedges, and areas particularly
subject to waterlogglng support tea-tree
specles.

The white stringybark unit covers east--
west trending dunes less than 20 m high
on plains east of the Perry River. Its
understorey contains saw bankslia, silky
tea-tree, and a number of colourful
small shrubs, but because of frequent
disturbance by fire the ground stratum
1s dominated by bracken.

Neither the yellow box (E. melliodora)
nor the brittle gum (E. mannifera) units
are extensively represented in the study
area. The latter occurs only near Cobb-
annah, although the former 1s more wide-
spread. Both these units grow on a
range of soll types, but generally are
found on moderate slopes with a grassy
understorey.

Open forest I--woodland I

Both the shining peppermint (E. nitida)
and manna gum (E, viminalis var. racem-



gea) units have developed on deep sands
- the former on east--west dunes in the
Moormurng forest and east of the Perry
River, and the latter on sandy plains
and ridges north of Lake Vietoria and on
Raymond Island. The manna gum unit oecc-
uples the wetter sites.

With the exception of the manna gum for-
ests on Raymond Island, which have a
bracken-dominated understorey, heathy
understoreys and saw banksia are common
to both units.

North and west of Lake Victoria, the saw
banksla unit oceccurs on deep sand sheets
between the lake shores and the plateau
hinterland. This unusual vegetation
type 1s linked with the above two units
as one extreme of a continuum.

Although found in the lee of the barrier
dune for almost the total length of the
Ninety Mile Beach, the coast banksia
(Banksia integrifolia) unit, is rep-
resented in the study area by only two
small stands (at Lakes Entrance and

Saw banksia woodland
with bracken under-
storey at Wattle Point



Rigby Island), which have developed on
deep, unstructured sand.

The silver-leafl stringybark (E. ecephalo-
earpa) unit is confined to small areas
north of Nowa Nowa and south of Lake
Glemnmaggle. It occuples poorly drained
sites, usually wlith a shallow sandy top-
soll overlying a heavy clay or hard pan
layer. Understoreys reflect the soil's
poor dralnage characteristics, with
sedges, rushes, and bottlebrush being
commorn.

Closed scrub
Wattle scrub occuples primarily steep

exposed aspects in the north-east and
north-central portions of the study
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Above: Silverleaf stringy-
bark woodland north of
Heyfield flora and fauna
regerve

Shining peppermint woodland
on road reserve adjacent to
Moormurng forest park



ares. While some of these stands have

resulted from regeneration on previously

cleared Tfarm land, the majority have

probably grown followling repeated flres,

which have favoured the replacement of
eucalypt forest by acacla scrub.

Given extended perilods free from wild-
fires, 1t could be expected that

eucalypts would recolonize these areas.
Such a reversion to open forest is al-

Swamp paperbark closed serub near Eagle
Point

Phragmites grassland in Andrew Bay, Lake

Wellington

ready evident in some areas where emerg-
ent eucalypts are present.

awamp communities

The slx swamp communities 1identified
occur almost exclusively around the
Gippsland Lakes and the streams that
drain into the lakes.



Swamp paperbark (Melaleuca erieifolia)
closed scrub 1s widespread around the
lake shores, with its best development
being on the advancing shores of Lake
Wellington as these build up, encroach-
ing on the Lake. The dense thickets
formed by this unit grow on poorly
drained land where the water table is
near the ground surface. It 1s a feat-
ure of such shorelines or deltas and
occurs on the landward slide of either a
grassland of common reed (Phragmites
australis) or saltmarsh.

Phragmites grassland grows on the marg-
ins of swamps, streams, and the Gipps-
land Lakes where salinity 1s not ex-
cessive. It was once widespread around
the lakes, but increasing salinities
following the opening of .the artificial
entrance have signiflcantly reduced 1its
distributlon.

P, australis can form dense stands up
to 2 m tall. It grows best 1n water-
logged, anaerobic solls where water
often covers the surface; indeed it has
been recorded growing in water up to 1.2
m deep.

While the species often forms pure
stands, it can be associated with the
semli-aquatic leafy twig-rush (Cladium
procerum), which 1s the first emergent
vegetatlon along river banks, for lnst-
ance on the Perry and Avon Rivers.

Glassworts (Salicornia spp.) dominate
the saltmarsh species of herbfield - the

93

Saline swamplands

fourth unit. This vegetation occupies
low-1lying saline areas that are subjJect
to floecding.

Tussock sedgeland or rushland unit
occurs between Melaleuea closed scrub or
Phragmites grassland and Salicornia
herbflield. It occuples sites with soil
salinity 1ntermedlate between these
units.

Tussock rushland domlnated by glant rush
(Juncus ingens) 1s found only in Macleod



Fore-dune vegetation

Morass south of Balrnsdale and is res-
tricted to an area that contains shallow
standing water 1in all seasons.
Closed sedgeland 1s found in fresh-water
swamps, which in the study area occur in
the depressions between east--west dunes
overlying a clay basement. Examples may
be found at Providence Ponds, at Moor-
murng forest, and north of Lake Victor-
La.

This unit, domlnated by pithy sword-
sedpge {Le;rr.'rf.::;rpr.'ﬂma longttudinale), is

typical of the wet depressions on sand
sheet and dune areas throughout Glpps-
land.

Fore-dune vegetatlion

Along the Ninety Mile Beach between
Lakes Entrance and Lake Tyers, the pri-
mary dune vegetatlion ranges from the low
halry spinifex (Spinifex hirsutus) and
introduced marram grass (Ammophila
arenaria) closest to the sea, through to
a closed scrub of coast tea-tree (Lep-

toapermum laevigatum), which can grow to



6 m tall on the leeward side of the
dune. Between these, on the mid slopes
of the fore dune, grows the prostrate
form of coast wattle (Adcaeia longifolia
var. sophorae) with other low shrubs.

Softwood plantation

With the exception of a number of small
trial plots, the only softwood plantat-
ions on public land in the study area

are school plantations of Pinus radiata
at Mount Taylor and south of Sarsfield.

Grassland

The grassland unit includes publiec land
that has little or no tree cover.

Cleared farmland, such as at the Nyerim-
ilang Estate, or public-purpose reserves

provide examples.
Agquatiec vegetation

While recognizing its importance to the
ecology of the Gippsland Lakes, this

publication does not attempt any detall-

ed account of aquatic vegetation (that
is, totally submerged).

In general, this aquatic vegetatlion 1s
typically estuarine, falling into two
broad categories: the macrophytes, such
as sea grasses, which are large enough
to be seen by the naked eye; and the

microscopic plants, consisting mostly of

algae.
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Studies have indicated that the aquatic
flora of the Gippsland Lakes is in a
healthy condition, except in Lake Well-
ington. Declining water quality there
has led to a dramatic reduction in
aquatic vegetation, which now has a very
restricted planktonic flora and virtual-
ly no macrophytes.

For a more comprehenslve account of the
Gippsland Lakes' aquatic flora, the
reader is referred to the booklet by
Ducker, Brown, and Calder.
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The Gippsland Lakes hinterland contains
substantlal areas, and considerable
diversity, of potential faunal habitat.
In addition to large contiguous areas of
public land, mostly forested, it
contains a wide varlety of environments:
pockets of warm-temperate railnforests;
large areas of open forests and wood-
lands; coastal scrub; large and varled
areas of wetland; cleared farmland; and
towns. This variety is reflected in the
diveristy of terrestrial vertebrate
species, including about 54 non-marine
mammals (of whieh 13 are introduced),
298 birds (of which 12 are introduced),
32 reptiles, and 18 amphibians. More-
over, a wlide dilversity of agquatic habit-
ats ranges from swiftly flowlng mountain
streams to salt-water lakes., A full
list of the specles recorded can be
found in Appendices 2-6.

Skeletal remalns at Buchan show that
during the Plelstocene era, the study
area contained glant, now extinct, mar-
suplals and many other species of small
marsuplials and rodents now found only in
other parts of Australla,

European settlement caused the most
abrupt change in the fauna. Changes in
land use - 1ncluding cultivation, animal

FAUNA

husbandry, and introduction of exotic

specles - had a more immedlate effect

than the gradual influence of climatic
change and evolutlon.

Selective clearing and grazing of for-
ests and woodlands on the Gippsland
plains and in river valleys eliminated
the eastern gquoll, red-bellied pademel-
on, rabbit-eared tree-rat, brolga, and
Australilan bustard, and caused the
brush-talled phascogale and red-necked
wallaby to be restricted and rare.

The mountain forests were affected by a
change 1n the pattern of burning, but
were not heavily logged until after the
1930s. Most of the vertebrate specles
of the ranges still remain, although the
brush-talled rock-wallaby 1s now res-
tricted to the Snowy River gorge. Tiger
quoll, koala, dlngo, and regent honey-
eater have all become restricted or
rare.

Following an introductory section on
habitats, thls chapter brilefly outllnes
the distribution of the major faunal
groups within the study area. It then
discusses characteristic specles occur-
ring 1n each habitat and the niches they
p i 1 ] 1



Data for thls chapter and for the tables
showing habltat preferences have come
from field work conducted by the Fisher-
ies and Wildlife Divislon, extensive
literature and specimen data compiled by
the National Museum of Victorila, and
observations of local naturalists.

Habitats

Animal distribution reflects both the
physical and biologlcal nature of the
environment, with each species having
habitat regquirements pecullar to ltself.
Sometimes the suitability of an area for
a species may- depend on features such as
the presence of scattered rock outcrops
or decaylng logs. Many habitat prefer-
ences, however, are related to the vege-
tation - either directly, through the
food, shelter, or breeding sites that it
provides, or indirectly, through physic-
al factors such as topography, tempera-
ture, and soll type, which influence the
vegetation type.

Thus, a classification of habitats based
mainly on vegetation structure 1s a
valld and useful approach in the assess-
ment of faunal distribution within the
study area. While the shortcomings of
treating fauna in terms of these broad
habitats 1s recognized, present data
Indicate that this approach is the best
available and is widely used by workers
in this field.

Ten primary habitat types have been
ldentified in the Gilppsland Lakes hin-
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terland. Table 10 shows the relatlon of
seven of these to the vegetation commun-
itles described in chapter 9. Vegetat-
ion has no bearing on the remalning
three (towns, ocean, and inland wet-
lands. )

Mammals

The species of native mammals 1neclude
two monotremes (platypus and echidna),
five dasyurids (marsupial carnivores and
insectlvores), two bandlcoots, elght
possums, four macropods (kangaroos and
allies), koala, wombat, twelve bats,
four rodents, and dingo.

There are alsoc occaslonal records of
marine mammals (seals, dolphins, and
whales) from the Ninety Mile Beach and
Bass Strait.

Many speciles of mammal occur wldely
throughout most types of forest and are
referred to as general forest speciles,
They include such wildespread and common-
ly observed specles as the echldna and
common wombat - the: former insectivor-
ous, the latter feeding on roots and
other vegetable matter, and both belng
strong burrowers - and the swamp wallaby
(which browses on grasses and low shrubs
and 1s common wherever dense thlckets
provide shelter).

Five of the possum speclies are wldely
distributed in the forest areas. All
are nocturnal and nest mostly in tree
hollows
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Table 10

CORRELATION BETWEEN HABITAT TYPES AND VEGETATION

Habitat type

Vegetation Units .

Closed forest

Lilly pllly closed forest 11

Tall open forest

Alpine ash open forest IV, mountain ash open forest IV,
messmate--gum open forest IV

Open forest

All open forest III units and some parts of open forest II
units

Riverine forest

Riparlian sections of open forest IV units and the mountailn
grey-gum--stringybark open forest III unit

Foothill woodland

Some parts of open forest II units, red stringybark--red box
open forest I, forest red gum open forest II--woodland II,
yellow box open forest II--woodland II, brittle gum open
forest Il--woodland 1I, sllver-leaf stringybark open forest 1
--woodland I

Coastal woodland and
scrub

White stringybark open forest II--woodland II, shining
peppermint open forest I--woodland I, manna gum open forest I
--woodland I, saw banksia open forest I--woodland I, coast
banksla open forest I--woodland I, swamp paperback closed
scrub, closed sedgeland, foredune vegetatlon

Farmland

Grassland




The mountalin brushtall, Viectoria's larg-
est possum, is found in areas of thick
understorey where old and dead eucalypts
provide adequate nesting sites. It 1s a
vegetarian and often forages on the
ground. Common ringtalls, although pri-
marily herbivorcus, will eat frult such
as the introduced blackberry. Thelr
nests, usually bullt in thick scrub, are
often grouped closely together, the
ringtails' soeclal system allowing
females to share them with each other.

Sugar gliders also have a well-developed
social system, with family parties shar-
ing the one nest. They feed on insects,
blossoms, and sap. Both the feathertall
glider and the eastern plgmy possum feed
on insects and nectar and, because of
thelr small size, require only small
hollows or cracks for nesting sites (the
latter specles often uses abandoned
birds' nests). The eastern pigmy possum
does not glide and therefore prefers a
well-developed medium tree layer or
understorey.

Two widespread ground-dwelling species -
the dusky antechinus and the brown ante-
chinus - both inhabit the litter on the
forest floor and nest in tree hollows or
fallen logs.

Other common terrestrial mammals are the
long-nosed bandicoot and the bush rat.
Both are nocturnal and prefer a dense
ground cover. The long-nosed bandicoot
is solitary and territorial and feeds
mainly on invertebrates, but will take
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berrles when these are available, The
bush rat is omnivorous, with inverte-
brates forming the major dietary compon-
ent durlng spring and summer, and fungi
and fibrous plant material during the
winter.

Five 1insectivorous bats are common in
the study area throughout most of the
forest hablitats: whilte-striped mastiff
bat, Gould's wattled bat , chocolate
wattled bat, little forest bat, and

Feathertail glider
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Common bent-wing bat

lesser long-eared bat., Each of these
small bats 1is classiflied as a forest

bat due to the fact that thelr preferred
daylight roosting sites are hollow limbs
or trees.

Tiger queoll and the dingo are rare, but
are probably also general forest spec-
les,

Cave bats

As 1t 1s difficult to allocate a partic-
ular habitat type to these bats, they
are discussed separately.

Three species of cave bat occur 1n the
study area, common bent-wing bat, east-

ern horseshoe<bat, large-footed

myotis. They are all small insectivor-
ous specles that have an important regu-
latory control on 1lnsect populations.
Some of them leave the study area and
spend the winter 1n New South Wales,

but some stay and remalin inactive with a
reduced body temperature (torpor).

The study area contains the largest
colonles of cave bats in Victoria, which
utilize more caves here - both natural
caves and mine tunnels - than in any
other comparable area of the State,.

Cave bats breed in the summer, and the
blological centre of a population 1is
the breeding colony. There are four
known maternity caves in the study area.

Nargun Cave near Nowa Nowa contains the
largest breeding colonies of common
bent-wing bat (about 60,000 females) and
eastern horseshoe-bat (about 10,000
females) in Victoria. Also, two smaller
breeding coclonles of common bent-wing
bat oecupy caves on the Snowy River at
New Guinea Polnt., Large-footed myotis
has a small breeding colony in Clogg
Cave near Buchan.

Many other nearby caves are used as
staging areas, as occasional rocsting
sites, or for overwintering.

Conservation of cave bats must 1nclude
the protectlon from human disturbance of
caves used for breeding and over-
wintering.



Closed forest

No specles are peculiar to this habiltat,
whilch supports most general forest spec-~
ies, Grey-headed flying foxes, which
requlre seclusion and shade for their
camps, used to roost in closed-forest
gullies near Metung.

Tall open forest

Characterlstlc mammals here are gener-
ally the wilde-ranging forest species,
with dusky antechinus, mountain brush-
tail possum, and bush rat being the most
common.

Two of the largest gliders (greater
glider and yellow-bellied glider) are
found in this habltat type. The seden-
tary greater gllider is a vegetarian with
a koala-like preference for leaves of
certain eucalypts. A comblnation of
suitable feed trees (such as narrow-leaf
peppermint) and tree hollows for nest
sites can result in large numbers of the
species in relatively small areas.

The slightly smaller (but much more
active) yellow-bellled glider feeds on
insects and blossoms, and during winter
cuts characteristic V-shaped 1incisions
in the trunks of particular eucalypts.

Open forest
Mcst of the indigenous, terrestrlal mam-

mals ocecur in at least some types of
open forest.
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Two macropods of contrasting abundance
and distribution are represented: the
gastern grey kangaroo 1s widespread in
open forest having a grassy understorey,
whereas the red-necked wallaby 1ls res-
tricted to the Colquhoun State forest
and an area noth of Buchan. Like other
large wallables, this animal prefers a
heathy understorey adjacent to open or
patchy clearings.

The koala, an arboreal mammal that feeds
on the leaves of certaln eucalypts, 1s

Red-necked wallaby and joey
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re-establishing itself in this habitat
following liberatlion in the eastern
portion of the study area. The speciles
is now widespread but uncommon from
Buehan to Nowa Nowa.

Several other specles prefer open forest
that has a heathy understorey. For in-
stance, the white-footed dunnart inhab-
its areas wlth a dry heath understorey,
while the southern brown bandicoot is
found in areas with a wet heath under-
storey near Lakes Entrance and Lake
Tyers.

Riverine forest

The remaining stream-side forests con-
tain a higher concentration of forest
mammals than other habitat types.

Apart from the general forest specles,
all of which are present, characteristic
mammals of this habitat ineclude the
yellow-bellied glider, for which manna
gum and but but are essentlal as winter
food, and the koala, which alsc has a
preference for manna gum follage.

Foothill woodland

A lack of dense understorey and the un-
sultability of the tree specles in this
habitat combine to exclude the dusky
antechinus, mountain brush-tall possum,
yellow-bellled gllder, and greater
glider. Most other general forest spec-
ies oceur, but are less numerous than in
other habitats.

Common mammals here include the eastern
grey kangaroo and the arboreal and
nocturnal common brushtail. This possum
feeds on the leaves, buds, and fruit of
various trees and shrubs, and spends
much of its time on the ground.

The brush-tailed phascogale 1s also a
possible inhabltant. It is mainly noc-
turnal and feeds on insects and small
vertebrates; it uses hollows in trees or
logs as nest sites.

Coastal woodland and serub

The coastal heath provides a dense scrub
layer and supports the southern brown
bandicoot, which builds tunnels through
the thick undergrowth, along which 1t
searches for various invertebrates such
as arthropods and earthworms. It fav-
ours a sandy soil.

Dry heath 1s inhabited by the New Holl-
and mouse, untll 10 years ago only known
to occupy one location in New South
Wales.

The dusky antechinus 1is common in wet
heath (swamplands), a niche that also
supports the long-nosed potoroo and the
swamp rat. The potoroco, a small noc-
turnal macropod, requires dense vegetat-
lon - perhaps as a protection against
potential predators. The swamp rat, a
medium-sized native rat, lives in colon-
les whose members construct elaborate
runways and burrows through dense under-
growth.
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Two specles of possum are also quite
numerous throughout thils habitat; the
eastern pigmy possum, although rarely
seen, 1s most common 1n saw banksia and
coast banksla woodland; the common ring-
tail's ability to build a nest (drey),
where suitable tree hollows are not
available, allows it to colonize thin-
stemmed serub, such as tea tree and
paperbark, where other possum specles
are excluded.

Farmland

Many specles that inhablt farmland are
introduced. Of the native specles, com-

Long-nosed bandicoot

mon brushtail possum and most species of
insectivorous bats are common where
trees are present. 1In some areas, swamp
rat ocecurs in ungrazed lush grassland,
Echidna, long-nosed bandlcocot, eastern
grey kangaroo, swamp wallaby, wombat,
and dingo ocecupy the marglins of farmland
in many areas.

Towns

Although towns also generally support
The potoroo often forages on the lauwns only introduced mammals, some do contain
of houses in the Lake Tyers area a few native species. Most have popula-
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tions of common brushtail and common
ringtail possum and some species of in-
sectivorous bat. At Lakes Entrance,
potoroos forage 1ln gardens of homes near
wet heath. At Metung and Kalimna, long-
nosed bandicoots forage on lawns.

Ocean

New Zealand fur seal, Australian fur
seal, leopard seal, elephant seal, sperm
whale, minke whale, common dolphin,
pilot whale, and bottle-nosed dolphin
have all been recorded along the Ninety
Mile Beach, but only common dolphin and
bottle-nosed dolphin are observed reg-
ularly.

Inland wetlands

The platypus 1s common in Vietoria, but
its erepuscular (twilight) habits make
observation difficult and give a false
impression of poor abundance. These
animals require soft, friable river-bank
gsolls in which to dig burrows for shelt-
er during the day and to lay eggs in the
breeding season. They feed on aquatlc
invertebrates such as molluscs, worms,
and yabbles, obtained by sifting through
bottom sediments.

Unlike the platypus, which 1s restricted
to fresh water, the eastern water rat 1is
most common in lowland rivers and swamps
and around the sallne Gippsland Lakes.

Common dolphins have also been observed
in the Gippsland Lakes.

Introduced mammals

Fox and feral cat are widespread through
the study area. Rabblts are also wide-
spread, but prefer grassy ground cover
and seldom inhabit forests except along
roadsides and disturbed areas. Ferrets,
probably escapees from ferreters, have
been found in farmland, as have hares,
which are restricted to the plains. The
house mouse and black rat are widespread
but mainly found around towns, farmland,
and the margins of the Gilppsland Lakes.

Deer are well established 1n the study
area, wlth sambar deer being wldespread
in tall open forest and open forest.
Small numbers of red deer have been re-
ported in the Snowy River area and
fallow deer have been shot near Buchan.
Hog deer are commeon in coastal woodland
around the Gippsland Lakes.

Feral plgs occur on Boole Poole penin-
sula, adjacent to the study area. Feral
goats have been recorded in the Tambo
River valley and alcong the Snowy River
gorge, and possibly exist 1n the
Mitchell River valley near Dargo. Wild
dogs (free-living domestie dogs and
dingo hybrids) are common in the tall
open forests of the eastern highlands.

Birds

Of the 298 species of bird found in the

study area, 95 depend partially or tot-

ally on wetlands. The non-wetland blrds
typify those inhabiting terrestial



environments throughout Glppsland, al-
though the study area 1s at the southern
limit of the range of several species
(including painted honeyeater, scarlet
honeyeater, and spangled drongo).

Bird Movements

Many have seasonal movements, which vary
from the very restricted range of feed-
ing flocks of thornbill teo the trans-
equatorial movements of white-throated
needletall and most specles of wader.
Conservation of these specles requires
knowledge of theilr movements and the en-
vironments they need at different tlmes
of the year.

Australia has an international obligat-
ion to provide adequate refuge for
intercontinental migrants, a national
responsibility to provlide for specles
that migrate from the north or from Tas-
mania, and a regional responsibility to
provide for those species that migrate
altitudinally or are seasonal nomads.

Bird communities

Appendlx 3 lists the habltats for all
the species of birds. A few character-
istic specles of each environment cate-
gory are discussed below.

Widespread bird speciles
Many specles of bird are wldespread

throughout the study area. Birds of
prey, including brown goshawk and wedge-
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talled eagle, occur over all habitats
and peregrine falcon hunts over all open
areas but often nests on cliffs in the
ranges. White-throated needletail and
fork-talled swift both migrate from the
Himalayas to Australia for the summer
and feed over all habitats.

Specles that can be found wherever trees
grow include gang gang cockatoo, crimson
rosella, southern boobook, Australian
owlet-nightjar, and laughing kookaburra,
all of which nest in tree hollows; the
striated thornbill, red wattlebird,
yellow-faced honeyeater, and spotted
pardalote feed among the crowns of the
trees; the white-throated treecreeper
feeds 1in the branches and along trunks;
and the grey fantall feeds in the air
beneath the tree canopy.

Other wldespread specles 1include eastern
yellow robin, golden whistler, rufous
whistler, grey shrike-thrush, striated
pardalote, and grey-breasted silvereye.
Two specles of bronze cuckoos migrate
from northern Australla to all treed
parts of the study area.

Closed forest

Lewln honeyeater, rufous fantail, black-
faced monarch, large-bllled scrub-wren,
and brown gerygone (which have the
southern limit of their range in the
study area) all inhabit dense under-
growth and are rarely found outslde
closed forest or dense tall open forest
gullies. Both the rufous fantail and
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rufous whistler:
a species that is
widespread in the
shady area

black-faced monarch migrate to the study
area from northern Australla.

King parrot and satin bowerbird feed in
closed forest gullies, especlally when
111ly pilly trees are fruiting.

Other characteristic specles 1nclude
superb lyrebird and pilot bird, both of
whiech nest close to the ground, and
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wonga pigeon, which feeds on fallen
frults and seeds.

Tall open forest

This habitat contalns specles typical in
similar areas throughout eastern Vietor-
fa. It varies in quality for bilrds.

The most favoured environment 1is the
gullies, with thelr dense understorey



and tree ferns, where characteristic
species include powerful owl, white's
thrush, red-browed tree-creeper, rose
robin, pink robin, pilot bird, and cres-
cent honey-eater. Brush cuckoo, shining
bronze cuckoo, and rufous fantail all
migrate to this habltat from northern
Australia for the summer.

Tall open forest of alplne ash with low
shrub understorey has few resident spec-
ies of bird, the main ones being spotted
pardalote, gang gang cockatoo, crimson
rosella, and white-browed scrub-wren.

Open forest

The more open nature of the understorey
here compared with either closed or tall
open forest favours several species,
including white-throated nightjar,
spotted quail thrush, buff-rumped thorn-
bill, and white-throated treecreeper,.

Its - flowering red ironbark is favoured
by nectar-eaters and attracts all forest
honeyeaters, lorikeets, and king par-
rots. Sililvertop open forest 1s the most
wldespread form of the habltat but 1s
the least preferred by birds, although
yellow-tailed black cockatoo and spotted
pardalote are common residents.

Within the study area, this 1s the only
habitat in whieh fuscous honeyeater and
grey goshawk have been recorded. The
fantalled cuckoc and olive-backed orlole
migrate primarily to open forest in
summer.
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Riverine forest

This 1s the richest bird community in
the ranges, as the proximity to water
introduces water-dependent birds, and
the lushness and diversity of vegetation
provide for birds from many ecologlcal
niches.

Species characteristic of this habitat
inelude tree martin and rose robin, both
of which feed on lnsects caught on the
wing beneath the cancpy. Both also re-
aguire this habitat for breeding. the
rose robin building 1ts nest in the
dense understorey, whille the tree martin
nests in small hollows of mature euca-
lypts.

Other characteristic specles are yellow-
tufted honeyeater, inhabiting the can-
opy, and bell miner, found in no other
habitat. Azure kingfisher, which dives
into the water for its food, and fork-
talled swift, which feeds on insects
above the canopy, are both present dur-
ing summer.

Foothill woodland

This open dry habitat 1s suitable for
most open forest specles, but the sever-
al characteristic birds include weeblll,
which feeds 1in the tree canopy, brown
treecreeper, which feeds on tree trunks,
and the chestnut-rumped hylacola and
speckled warbler, both of which feed on
or near the ground. White-winged
triller migrates from northern Australila
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to the woodlands and open forests for
summer,

Coastal woodland and serub

With banksla in the tree stratum and
heath as an understorey, this provides
an ideal environment for many specles of
honeyeater and some ground-dwellers.
Little wattleblird. rainbow lorikeet. and
calamanthus are widespread in coastal
areas, and the rare ground parrot and
southern emu-wren are found 1iIn wet coas-
tal and inland heath, mainly at the
eastern end of the Gippsland Lakes.

Spangled drongo and scarlet honeyeater
occasionally migrate here from the
north-east, and splny-cheeked honeyeater
occasionally migrates from the west,
although the study area is not an impor-
tant part of 1ts range. There are some
unconfirmed records of the very rare
orange-bellied parrot in scrubland on
the Ninety Mile Beach and around the
Gippsland Lakes.

Farmland

Suitability of farmland for different
speclies of bird depends on a varlety of
factors, including rainfall, type of
crop or pasture, number and quality of
trees, amount of surface water, and time
of year.

Eastern rosella, sulphur-crested cocka-
too, galah, peregrine falcon, Australian
hobby, brown falcon, nankeen kestrel,

Australian magpie, Richard's pipit, and
stubble gquail are often observed on
farmland, Noisy miner, willie wagtail,
yellow-rumped thornbill, and grey shrike
thrush are common on farmland near treed
roadside reserves.

Towns

Gardens, houses, and streets are trad-
itionally the habitat for introduced
specles of bird.

Recently, however, the 1lncreased culti-
vation of native plants, particularly
species that are rich with nectar, makes
towns sultable for several honeyeaters
and small insectivorous species, includ-
ing white-eared honeyeater, yellow-faced
honeyeater, eastern spine-bill, grey-
breasted silvereye, grey fantail, superb
fairy-wren, brown thornbill, and strilat-
ed thornbill.

Species that wvisit towns perilodically
usually depend on the proximity to for-
est. Rainbow lorikeet, musk lorilkeet,
satin bowerbird, and pled currawong are
all seasonal wvisltors toc some town gar-
dens.

Ocean

Many sea-=birds feed in Bass Strait off
the Ninety Mile Beach, despite the ab-
sence of ocean 1slands or rocky head-
lands for breeding. The most commonly
observed species are the Australlan
gannet and failry penguln, but at differ-



ent times of the year short-talled
shearwater, fluttering shearwater, and
shy albatross are common.

Inland wetlands

The Gippsland Lakes and surrounding wet-
lands comprise one of the State's most
important water-blrd hablitats. They

contain reslident populations of many
specles of water-bird, and in time of
drought provide a permanent refuge for
nomadie specles of the 1Inland, including
most specles of duck. These areas, as
well as large water storages, farm dams,
and the many rivers and streams, combine
to provide a wide variety of wetland
habitats.

Water-birde on
Sale common
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The study area contains 1lmportant breed-
ing colonies of little tern, great cor-
morant, pled cormorant, sacred 1ibis,
straw-necked ibls, and yellow-bllled
spoonbill. Other characteristic specles
of the wetland habitat include white-
faced heron, Australlan pelican, little
black cormorant, and black swan.

omall numbers of intercontinental mig-
rants, including most specles of wader,
use parts of the Gippsland Lakes durling

Black duck and young

Straw-necked ibisa

summer. Many specles breed in northern
Asia and spend summer along the Austra-
llan coast - 1ncluding parts of the
study area.

Introduced birds

The mallard has been recorded on marshes
near the Glppsland Lakes. Feral plgeon
1s restricted to towns and farm build-
ings. Spotted turtle-dove 1s common
near towns, and in farmland and coastal
serub. Skylark 1s widespread in farm-



land. Blackbird, although mainly res-
tricted to town gardens, also ocecurs on
farms and in blackberry along stream-
sides. BSong thrush has been recorded in
a few towns.

European goldfinch - common in towns and
farmland - extends along road clearings
into the ranges. European greenfinch
has been recorded in towns and 1in coast-
al scrub. House sparrow occurs wldely
in towns and farmland. Tree sparrow is
uncommen, but occurs in some farmland
areas.

Common starling, found throughout farm-
land and towns, competes successfully
with natlve parrot specles for nesting
hollows. Common mynah has spread east-
wards along the highways and has now
reached Lucknow.

Reptiles

Reptiles acquire most of thelr body heat
from their environment. They do this
either actively by absorbing solar
energy when basking or passively from
the air or substrate in or on which they
live. All reptiles have a preferred
range of body temperature within which
they forage for food and breed. If they
cannot maintain their body temperature
within the preferred operating range,
then they seek shelter - either 1in shade
if it becomes too hot, or in a safe
niche 1f it becomes too cold. Because
of this, distribution of reptiles tends
to reflect such physical features of the
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environment as the amount of sunlight,
average alr temperature, and availabil-
ity of basking sites (such as rock out-
crops) rather than biotie features.

There have been recent records of 32
specles of reptile including 1 turtle,

3 dragons, 1 monitor, 19 skinks, 7 land
snakes and 1 sea snake. No groups
characteristic of hot environments -
marine turtles, crocodiles, legless liz-
ards, geckoes, and pythons - are found
regularly in the study area.

Closed forest

Desplte 1ts relative warmth, this hablt-
at has no characteristic specles of rep-
tlle. Eastern water dragon and a warm-
temperate form of eastern water skink
occur along streams, and black rock
skink 1s found on rock outecrops.

MeCoy's skink, which does not bask, 1s
probably present in moist litter. Tlger
snake and red-bellied black snake are
sometimes observed.

Tall open forest

The characteristic denseness of 1its tree
canopy and 1ts coolness make the en-
vironment unsultable for most specles of
reptile. MeCoy's skink lives in leaf
litter, while Coventry's skink,
Spencer's skink, and the cool temperate
form of eastern water skink occur 1n any
sunlit areas. Tiger snake is sometlmes
observed in tall open forest on hot

days.



| forest

Its open nature makes this habitat more
suitable than tall open forest. The
distributlon of several reptile specles
here l1ls determined by altitude. Three-
lined skink, Spencer's skink, a hligh-
lands form of copperhead snake, and
small-eyed snake are found throughout

open forests; the grass skink, however,
1s restricted to high altitudes, and

The grass ekink is only found at high
altitudes

lace monltor and garden skink are res-
tricted to low ones, Red-throated skink
and copper-tailed skink are found in
stony open forest in the east of the
study area.

Riverlne forest

This habltat has a rich reptile fauna:
lush vegetation provides abundant food -
both fruit and insects; the litter is
usually thick; and streams break the
canopy of trees and provide many basking
sltes on rocks and logs along theilr
banks.,

Alr temperature and therefore altitude
determine which reptile specles are
present. At lower altitudes, eastern
water dragon, warm-temperate form of
eastern water skink, weasel skink, and
red-bellied black-snake are common, but
at higher altitudes the cool-temperate
form of eastern water skink, Coventry's
skink, and highlands form of copperhead
replace these. Long-necked tortolse
oceurs in anabranch swamps of most riv-
ers In the lowlands.

Foothill woodland

The open nature of this habitat is sult-
able for some of the larger reptile
specles, including Cunningham's skink
and lace monitor. Garden skinks are
common throughout foothill woodland, but
red-throated skink, copper-tailed skink,
and brown snake are restricted to the
east. Three-toed skink 1s restricted to



foothlill woodland in the north-east of
the study area.

Coastal woodland and scrub

Heath understorey and sandy substrate
are suitable for three small semi-
burrowing skinks, Bougainville's, deli-
cate, and weasel skink. Three-lined
skink and white-lipped snake often occur
in open areas and common bluetongue in
coastal scrub. Black rock skink and
brown snake are found in some dry coast-
al woodland localities. Tiger snake and
lowlands form of copperhead are common.

Farmland

The speclies of reptlle present in farm-
land depend on parameters like altitude,
frequency of grazing, rainfall, and
amount of rubbish or litter. Tiger
snake 1s common throughout. Garden
skink, dellcate skink, weasel skilnk,
southern bluetongue, the lowland form of
copperhead, red-bellled black-snake, and
white-lipped snake are common 1ln lush
grassland. Brown snake and common blue-
tongue often occupy warm dry areas,
Three-lined skink 1is common around rub-
bish and in rank grassland. In eastern
areas, red-throated skink, coppertailed
skink, and Cunningham's skink are found
near rocky outcrops and logs.

Towns

Reptiles are not welcomed in most home
gardens,although several harmless skinks
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thrive there, including delicate skink,
garden skink, weasel skink, southern
bluetongue, and common bluetongue.

Tlger snake and lowlands form of copper-
head snake are occasionally found in
towns.

Oecean

Yellow-bellied sea-snakes, recorded in
the Gippsland Lakes, are probably vag-

White-1lipped snake ia common in lush
grassland
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The leaf-green tree-frog,
Litorlia raniformis, is common

LhrwughaﬁE the study area

rant speclmens from thelr more usual
range on the north-eastern coast of
Australla.

Inland wetlands

Long-necked tortoise 1s the only specles
of reptile totally dependent on water
and 1s found 1in fresh-water and brackilsh
swamps around the Glppsland Lakes and
along river flats.

The lowlands form of copperhead snake,
tiger snake, and red-bellied black snake
are common 1ln marshes and along streams
in the lowlands. Eastern water dragon
and both orms of eastern water skink
are common along streams.

Amphibians

All amphlbians found in the study area
are frogs. Australia lacks toads (ex-
cept the introduced cane toad), newts,
and salamanders.

Amphibians' main environmental require-
ment is water. Most frogs requlire surf-
ace water for breeding; all have skin
that 1is relatively permeable to water,
and will desiccate in other than moist
or humid environments.

In the study area, few frogs have a dis-
tribution that follows the distribution
of vegetation communities. Jervis Bay
tree frog 1s restrlcted to tall open



forest pockets, where it breeds in fire
dams and roadside puddles. Geoerinia
vietoriana is most common in tall open
forest.

The distribution of most species is de-
termined by the gquallity of surface water
avallable and amblent temperature.

Fast-flowing mountain streams are suilt-
able for the Rocky River tree-frog,
which also extends down to the edge of
the lowlands. Lowland and foothill
stréams surrounded by Kanooka are ideal
for leaf-green tree-frog. Blue Mount-
ains tree-frog, a rare species, has been
found near mountaln streams in dry foot-
hlll woodland.

Mest other frogs prefer still water,
elther among reeds on the edge of
streams or in fresh-water marshes 1n the
lowlands. The presence of fire dams
throughout forested land and farm dams
on agricultural land has 1lncreased the
avalilable breeding sites for all these
species.

Flsh

The study area contains five distinet
types of fish habitat: upland fresh-
water rivers; lowland fresh-water
rivers; estuarine rivers; fresh-water
lakes; and estuarine lakes. Each of
these habitats carries a characteristic
fish population, although several fish
species occur in a number of different
types of habitat, and others utilize all
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habltats at some stage in their life
cycle.

At least 38 fish specles are usually
present in the estuarine habitats and 14
specles regularly occur in the fresh-
water habltats.

Upland rivers

This habitat type encompasses fast-
flowing, cold, fresh-water rivers, often
flowing in forested mountain country.
They have a gravel or rubble bed, and
extenslve areas of riffles and rapilds.

The study area has substantial amounts
of thls habltat in a relatively natural
condition. Examples include the middle
reaches of the Tambo River and its two
main tributaries, the Tlmbarra Rlver and
Haunted Stream; the Mitchell River
upstream of Glenaladale and its tribu-
taries the Dargo, Wentworth, and Wonnan-
gatta Rivers; and the Macallister Rlver
upstream from Lake Glenmaggle.

Native fish specles such as tupong,
eels, blackfish, grayling, galaxllds,
and smelt are widespread and often
abundant.

Brown trout 1s the only introduced fish
species that is widespread, but it is
abundant in only five localitles - the
Timbarra, Wentworth, Moroka, and Macal-
ister Rivers and the Haunted Stream -
where well-established, self-supporting
populations occur. The only other in-



The rainbow trout is8 a popular fresh-
water angling species

troduced specles, rainbow trout, is not
abundant.

Lowland fresh-water rivers

Slow-flowing, turbld water and extensive
pool areas characterize these rilvers.
They usually have muddy or sandy beds
and mainly flow through cleared agricul-
tural land.

Such habitat occurs in the Macalister
River downstream of Lake Glenmaggle, the
Mitchell River between Glenaladale and
Bairnsdale, the Perry and Avon Rivers,
and the Latrobe River downstream of
Sale,

This type of habitat sults the require-
ments of many introduced flsh species,

whlich have supplanted most of the small-
er native fish. Also, in some rivers
such as the Latrobe, i1t has been so
altered by Man's activites that many of
the natlive fish species cannot survive.
Fish communlitles are, therefore, charac-
terized by a predominance of introduced
species - particularly common carp, but
also redfin, plgmy perch, goldfish, and
a few brown trout.

Native fish such as blackfish and tupong
stlll remain, but only eels and estuary
perch are abundant.

In the Mitchell and Tambo Rlivers, thils
habitat has particular value as it sup-
ports a small number of Australlan bass,
a specles considered uncommon 1n Victor-
ia. Indeed, the Mitchell River appears
to be the most westerly distribution of
bass 1n south-eastern Australla.

Fresh-water lakes

Lake Glenmaggle provides the main area
of fresh-water lake habiltat 1n the study
area. It carrles common carp, eels,
goldfish, a few rainbow trout, and num-
erous brown trout. Occaslonal liberat-
ions maintain trout stocks.

Estuarlne rivers

All the rivers dischargling 1lnto Gilpps-
land Lakes, with the exception of the
Latrobe, have extensive areas of estuar-
ine habitat, which characteristic
stratification divides into surface and



bottom layers of water, each with a
different salinity. The rivers are deep
and sluggish, with sandy beds. In the
Tambo, Mitchell, and Nicholson Rivers,
saline water extends as a bottom layer
for many kilometres upstream of the
Princes Highway at times of low fresh-
water flow.

The estuarine rivers carry a highly var-
iable fish population both in specles
and in number.

Bream, estuary perch, luderick, and sea
and yellow-eye mullet predominate, but
all other species occuring in the estu-
arine Gippsland Lakes have been recorded
at some time in the estuarine rivers.

As well as supporting many adult fish,
thlis habitat also provides extensive
spawning and nursery areas for both
estuarine and some fresh-water speciles.

At times of very high river flows and
corresponding low levels of salinity,
common carp and large brown trout are
occasionally present. Other fresh-water
specles spend part of their 1life cycle
in the estuarine habltat. For lnstance,
Galaxiae maculatus, tupong, estuary
perch, and Australian bass spawn 1in
brackish water, whlle grayling larvae
are reputed to drift down to the estuar-
ies where the Juveniles develop in their
first year before returning upstream to
live and spawn.

The Latrobe River remains fresh for most
of each year, only becoming saline (up
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to 4 parts per thousand) for a short
time each summer. As such 1t never car-
ries the range of estuarine fish species
recorded in the other rivers., Common
carp, eels, and estuary perch are always
abundant. At times of low salinity,
brown trout and redfin are present,
while at times of highest salinities
some bream and mullet move into the
river.

Estuarine lakes

Semi-enclosed coastal bodies of water
with a free connection to the open sea
present a true estuarine habitat. These
include the interconnected Lakes King,
Victoria, and Wellington and the separ-
ate Lake Tyers. The sea water 1s meas-
urably diluted wilith fresh water from
inflowing rivers.

Sallnities can range from fresh water

in Lake Wellington to sea water at Reeve
Channel, and vary greatly in space and
time. Although mud beds occur in the
centre, the Lakes have sand concentrat-
ions along the eastern shores and at the
mouths of the Avon and Latrobe Rivers.

Abundant sea grasses and algae provide
the main habitat and food source for the
66 species of invertebrates recorded in
the Lakes.

Fish species commonly present in the
Lakes number 38, but many of the marine
species found in the adjacent open sea
can occur in the estuarine habitat. The
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most abundant fish are bream, tailor,
sea and yellow-eye mullet, travalley,
luderick, hardyheads, estuary perch,
garfish, and anchovy.
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LAND

This report has so far described feat-
ures of the land in the study area -
geology, land forms, climate, soils, and
vegetatlon.

These features are not distrlibuted at
random, nor do they occur independently.
Rather, distinet environments with char-
acteristic patterns often occur over
broad tracts. Thus large areas of land
may be described in terms of units, each
with a particular range of climate,
topography, parent material, soil, and
vegetation.

In this method of characterizing the
land, each feature of the environment 1is
considered in relation to the others,
instead of separately as in a soil or
vegetation survey.

This approach allows other attributes of
the land - such as problems of develop-
ment, erosion hazard, or potential prod-
uctivity - to be incorporated.

The most detalled and fundamental unit
for mapping and description is the land
component, in which the climate, parent
materlal, soil, and vegetation are uni-
form within close limits. Components
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SYSTEMS

usually occur in a limited number in a
repetitive sequence, and an area con-
taining such a sequence 1is termed a
land system.

For the Gippsland Lakes hinterland, 61
land systems have been identified and
are shown on Map 8.

Table 11 gives detalls of the geology,
(native) vegetation, soils, and climate
for each one. It groups the land syst-
ems, according to land form, into geo-
morphologlical provinces, which, in turn
are subdivided according to other dist-
ingulshing features.

Withlin each of these geomorphological
provinces, the susceptlibility of the
land to various forms of soll deterior-
ation is outlined. This deterioration
may or may not be in evidence in the
study area. More detalled descriptions
of the hazards of soil deterioration
may be found in Chapter 12, Hazards.

Climate has been described in terms of

approximate annual precipitation range

and, where applicable, according to the
general environment - that 1is, alpine,

sub-alpine, montane, or maritime.
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mountain ash
open forest 1V

The terms used in Table 11 to describe * Humid 800--1,500 mm
the approximate annual precipitation ¥ Sub-humid 1 700--=1,200 mm
range are defined as follows: ¥ Sub-humid 2 600-=-500 mm
* Wet 900--1,800 mm * Sub-humid 3 500--800 mm
Table 11
GIPPSLAND LAKES HINTERLAND
LAND SYSTEMS
Distinguishing Hap
Geomor pholog- characteriac- aym=  Land system Ceology Hative vegetation Soils Climate 5011 erosion
fcal province ics bol hazard
Mountains in Hm Hotham Falaegozoie Snow gum woodland 1-- Lithosols; Wer; aub- Sheer erosion, slow
alpine and sedimants, open forest 1, 11 alping humus alpine, re-establishment
sub=alpine rhyolites, soils alpine of vegetation
areas quartzites
Bd Baldhead Palasozoic Messmate, mountain Structured Wet, montane
Land with plutonics, ash open forest IV brown
gneissic earths
'ridge Mountains metamorphics
and with Be Birregun Palaeozolc Hixed stringybark-- Lithosola; Wet, montane
sediments gum open forest 11; brown Sheet, gully
ravine' humid me s imna te-=-gum--ash eartha
open foresr 111 & 1V ercaion (only
ropography forenca
Eh Elizabeth Palaeozoic Messmate, silvertop Structured Humid, limited erosion
acid open forest 111; red earths; montana
volecanics messmate, mountain brown earths; is apparent in
ash open forest 1V lithosols
study area)
Mr Macalister Palasozoic Mountaln grey gum=- Lithosola Wer, montane
(Carbonifer- messmate open
ous) sedi- forest 111; red
ments stringybark, silver-
top open forest 11
La Latrobe Palagozolc Mountain grey pum=-- Brown earths; Humid
Hills with sediments megsmate Open alluvial
forest 111; silvertop wsoils
humid open forest 11
forests T Tanjil Palagozoic Hegsmate--mountain Brown earths; Wet
plutonics, grey gum open foreat sEructured
gnelssic 111=-1V; silvertop red earths
me tamorphics open forest 111;



121

Distinguishing Map
Gecmorpholog= characterist- sym=  Land aystem Geology Hative vegetation Soils Climate 501l erosion
ical province ics bol hazard
BE Blomford Palagozoic Red stringybark, Lithosols Sub=~humid 1,
Land with plutonics, silvertop open montane
¥ gneissic forest 11 Sheat, gully
‘ridge metamorphics P R
Ca Carrabungla Palaeozoic Yertchuk, red Lichosols Sub-humid 1
and " " ;
acid volecan- stringybark, Bontane Eungl - Sroetod)
¥ Mountaina ics silvertop open
ravine foraat 11 vegeration is
with drier
to =
pography cd Clifford Various Red stringybark open Lithosols Wet, montane slow to re
forests foreat 1,1l=-woodland 1 aktablish on
Te Talbotville Palaeozolc Hixed srringybark=-- Lithosols Sub=humid 1,
sediments box open forest 1l=-- monCane SHpARed ApeuCe
1} (slight to
n Turton Palaeozoic Red stringybark=--red Lithosols Humid, aodiraral
(Carbonifer- box open forest 11; montane ¥
ous) sedi- mountain grey gum—- 1
meénta mesgmate open forest e e
i is common )
Cs Collins Palaeczoic Red stringybark, Lithosols Sub=humid 1
acid yvertchuk open forest
volcanics 11; mountain grey gum,
white stringybark open
forest 111; 1illy
pllly clesed forest 11
Ge Glenmagglie Palaeozoic Red stringybark--red Lithosols; Sub=hu=mid 2
Hilla (Carbonifer- box open forest 11; brown pod-
ous) sedi- mountain grey gum-- zolic solls
with Bents white stringybark open
forest 111
drier
Tv Taravale Palagozoic Yellow box open Structured Sub-hu=id 1
forests (Devenian) forest ll--woodland red earths
calcareous 11
sediments
Ta Timbarra Falagozoic Red stringybark open Brown earths; Sub=humid 1
plutonics, forest 11; white yellow pod-
gneiseic stringybark, blue gum zolic solils
metamorphics open forest 111
Wa Wonnangacca  Palaeozoic Hixed srringybark Lithosols Sub=humid 1
sediments opén forest 11--111;

lilly pilly elosed
forese 11
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Distinguishing Map
Geomor pholog= characterisc- sym- Land system Geology Hative vegetation Soils Climate 501l erosion
ical province ics bol hazard
Land on Denae Wn Wellington Various, Mossmate, mountain Red. earths; Wet montane
humid prior land- ash open forest brown earths;
prior forests scape 111--1v lithosols; Sheet, gully
remnants humic gleys
landscape erosion
Less-dense, Jn Jamieson Various, Hessmate open Red earths; Wet montang
residuals mainly forest 1V brown earths; {erosion is
less-humid Falaeozoic alluvial soils
with sofc (Ordovician}, N ommOn
forests sodiments;
or pre- prior land- on subdued
SCape Temnants
woathered topography )
Bp Bull town Various Mountain grey gum-- Brown earths Humid, montane
rock Spur sediments messmate open forest
prior land=- 111; red stringybark
scape open forest 1
Temnants
B Bindi Palaeozoic Long-leaf box Structured Sub=humid 2
Land on soft Lower= {Bevonian) apen forest 11 red earths;
calcareous lithosols Sheet
or pre= elevation sidiments
erosion
weathered rock, areas Do Dargo PFalagozoic Mixed stringybark-- Red podzolic Sub-humid 2
(Devonian) box=-gum open solle; {slight to
contained with pre-weather-  forest 11 brown ecarths;
ed plutonics, alluvial moderately
within local drier gneissic solls;
metamorphice black earths BEVETE
base=level forests
Wk .Hﬁu‘:y Falaeozoie Mountailn grey gum Earthy sands; Sub=humid 1 erosion
structures Creek (Devonian) -=white stringybark-- vyellow pod-
pre-weather- messmate open forest zolic solls is common)
ed plutonics 111
Very sandy st Stockdale Cainozolc White srringybark, Fodzols Sub-humid 3 Erosion is
areas (Tertiary) ailvertop open forest uncommon and
Land on sands; low 111; 1411y pilly seldom serious
hills closed forest 11
rounded
Areas of * Hm Neerim Cainozolc Forest red gus, Kraznozems;  Humid Sheet, gully erosion;
lew hills (Tertiary) yellow box open Chernozems trampling of wet soil
basic basalts; forest ll--woodland by stock reduces
at low low hills 11 s0il structure
voleanic (erogion 18 uncommon,
clevations Wr Wheeler Cainozoic Red box, but but Prairie Sub-humid 1  alchough moderate
rock (Tertiary) open forest 11 solle gullying morth of

bagalt; low
hills

Clenmaggie)




123

Distinguishing Hap
Geomorpholog= characterist- aym= Land system Geology Hative vegetation Soils Climate 801l erosion
ical province ics bel hazard
An Anderson Hesozolc White stringybark, Tallow Sub=humid 1
(Tertiary) silvertop open forest podzolic
fan deposits 111; 1illy pilly soila;
closed forest 11 podzols
Av Avon Palaeogzoic Red stringybark=-red Red podzolic Sub=humid 1
(carbonifer- box open forest 11; solls;
ous) white stringybark, yellow pod-
sediments mountaln grey gum eolic soils;
open forest '111; alluvial
1111y pilly closed solls
forest 11
Land on Various Be Buchan Palasozodc Yellow box open Structured Sub=humid 1  Sheet, gully
(Devonian) forest 1ll-- red earths
rounded parent caleareous woodland 11 and some
s sediments
low hills lithal- tunnel erosion
Cn Colquhoun Cainozoic White stringybark, Yellow pod-  Sub-humid 1
ar low ogles (Tertiary) silvertop open zolic soils; {moderate to
fan deposits; forest 111 podzols;
elevations plateaux alluvial slight gullying
TEMOATLS , soils
small apurs is common)
De Deadhorse Palagozoic White seringybark Lithosals; Sub-humid 1
(Devonian) open forest 111; red podzolic
plutonics; red stringybark=-- soils;
low hills red box open alluvial
forest 11 soils
M1 Mitchell Cainozoic Mixed peppermint-- Yellow pod-  Sub-humid 2
colluvium, srringybark--bosx=- zolic soila;
alluvium on gum open forest lithesols;
narrow flood  11--111 alluvial soils
plains
flanked by
Palaeozoic
(mainly
Ordovician}
sadiments on
low ercaion-
al spurs
e Salt Creek Cainozoic Forest red gum, Yellow solod- Sub-humid 3
{Tertiary, white stringybark ic wolls;
Pleistocens) open forest ll-- podrols;
sediments; woodland 11 sLructured
rounded red earths

hills




Distinguishing Hap
Geomorpholog- characterist- Bym- Land aystem Geology Hative wegetation So0ils Climate 5011 erosion
ical province ice bol hazard
Land on Various b Tambo Palagozoic White stringybark, Yellow pod=  Sub=humid 1  Sheet, gully
sediments mountain grey gum zolie soils;
rounded parent rounded low open forest 111; brown carths; and some
hills red stringybark, red brown pod-
low hills lithol- box open foresr 113 zolic soils; tunnel erosion
1illy pilly closed alluvial soils
at low ogles foresr 11 (moderate to
elevarlions Wy Westhury Cainozoic White stringybark, Yellow pod=-  Sub-humid 1  slight gullying
(Tertiary, silvertop open zolic soils;
Pleistocene) forese 111; red yellow sol- is common)
sediments; ironbark open odic soils
dissected, forest 11
undulating
plains
Ck Clydebank Cainoroic Manna gum, saw banksia Podzols; Sub=hu=mid 3
(Pleistocene, woodland 1; forest red siliceous maritime
Holocene) gum open foresg 11-- sanda;
sands, clayai woodland 11; tussock Wigsenbodens;
plains grassland; sedgeland; black crack-
Salicernia herbfield ing clavs Sheet erosion,
Ki Kanni Cainozoic Silver leaf Yellow pod=  Sub-humid 1  some gullying,
(Pleistocene stringybark zolic solls;
Holocene) wood land 13 saloths waterlogging;
almost flac maARnA gum,
plains narrow=leaf trampling of wet
peppermint, but
Land on Older but open forest soll by stock
11
almost flat terraces with reduces soll
Mu Murrindal Cainozoie Hanna gum, yellow Soloths; Sub=humid 1
plains, of strongly (Pleistocene, box open foreat 11 vellow structure
{(also con- Holocene) podzolic
mainly texture= tains alluvium, soils; {deterioration
elesents of colluvium, allwwial
Flelatocene contrast YOUnger terraces, solla; commenced with
terraces channels, chernozems
age soils and arable ‘fans settlement -
alluvial
soile) uncommon and
Rl Redgum 1 Cainozole Forest red gum open Solodic Sub=humid 3 seldom serious)
(Terciary, forest ll=--woodland solls; yellow
Pleistocene) 11; swamp paperbark podzolic
sedimonts; cloaed serub asoila
undulating

plaina
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Distinguishing Hap
Geomorpholog= characterist- sym= Land system Geology Hative vegetation Soils Climate Soil ercaion
ical province ics bol hazard
Land on Older R Hedgum 11 Cainozoic Forest red gum, Solodic Sub-humid 3  Sheet erosion,
(Tertiary, yellow box open solla; yellow
almost flat terraces with Pleistocene) forest ll--wood- podzolic some gullying,
sediments; lamd 11; swamp paper- asolls '
plaina, of strongly almost flat  bark closed scrub waterlogging:
plains
mainly texture- trampling of wet
Va Valencia Cainozodc Forast red gus Yellow pod-  Sub-humid 3
Plelstocene CONLTast (Fleistocene) open forest 11-- zolic soils; soll by stock
sediments; woodland 11; red podzol-
age soils almost flat closed rushland ic soils; reduces soil
plains chernozems
BLTUCCUre
Bg Briagolong Cainozole Forest red gum Red podzol-  Sub-humid 3
(late open forest 1l-- ic sodls; {deterioration
Pleistocene) woodland 11 red eartha
sediments; commenced with
relic
levees, settlement -
channels,
outwash fans uncommon and
Younger Fr Freestone Cainozoic Forest red gum Stony red Sub-humid 3 seldom serious)
{late open forest 1l-- pedzolic
terraces, Pleistocene) woodland 11 solls;
sediments; yellow
ofen almost flat earcths
plains
arable
Se Sale Cainozoic Forest red gum Brown Sub=humid 3
solls {late open forest 1ll-- podzolic
Pleistocene) woodland 11 solls
clays;
almost flat
plains
Land on Both Te Tyers Cainozoic Coast banksia Podzols; Sub=humid 3,
(Pleistocens, woodland 1; humus pod- maritime
sand sheets sandy and Holocene) Salisormia herb- zols; Wind erosion;
sands; dunes, fleld; rushland; siliceous
and dunes clayey swampy flate swamp paperbark sands puddling of
closed serub
af materials - clayey soils by
Ho Wollaston Cainozoic Manna gum, saw bank- Pedzols; Sub=humid 3,
Pleiatocene present (Pleistocene, &ia, coast banksia siliceous maritime stock reduces
Holocene) woodland 1; forest sands
age sands; dunes, red gum woodland 1; sell structure;
swampy flats Salicormia herb-

field




126

Distinguishing Hap
Geomorpholog- characterist- sym- Land system Geology Hative vegetation Soile Climate So1l erosion
ical province ics bal hazard
Br Barrier Cainozoic Silver leaf stringy- Podzols; Sub-humid 3 Increased salinity
(Pleistocene) bark open forest 1; undifferent=
sands, dunes white stringybark open i{ated sands of Gippsland Lakes
coastal forest ll--woodland
barrier 11; manna gum, shining reduces protective
TEmNANLS peppermint, saw bank-
sia woodland 1; vegetation on
closed sedgeland
margins with
Land on Materials Nt Huntin Cainozoie Forest ved gum Wiesenbodens; Sub=humid 3
(Plelstocene) open forest 11 - silicecus consequent wave
sand sheets mainly gands, clays woodland 11 sands;
ancient red earths; ercsion of exposed
and dunes sandy levees, prier brown earths
SLroams shores
of
Py Perry Cainozolc White stringybark, Podzols; Sub=-humid 3
Pleistocens {(Pleistocene) forest red gum silliceous (Wind ercsiom
sands; marine open forest 11-- sands with
Age agolian sand woodland 11; manna clay under= is uncommon
shects, low gum, sawv banksia, lays;
dunes shining peppermint humic gleys wave erosion
woodland 1; silver-
leaf stringybark is serious)
open forest 1;
closed sedgeland;
Phragmitea grassland
52 Seacombe Cainoroic Shining peppermint, Podzols ; Sub=humid 3,
{Pleistocene, saw banksia, manna silicepus maritime
Holocene) gum woodland 1 sands;
sands; sand soloths
sheets with
lacustrine
rewerking
Land on Adequately Da Delta [li:.m“o“} Forn:l:‘d gum, Alll;vill. Sub~humid 3 Increased salinity
Holocene Gipps grey box solls maritime
active drained sands, silts, open forest 11; e
humus; levees swamp paperbark reduces protective
flovistile SEREY ::::;:' ;;:;;:izz:":;'..llnd vegetation on margine
o HEEN Hl Haffra 1 1 d ed Hinimal Sub=humid 3 b
ra Cainozolc Forest re um; T ma =hum
arable {Holocene) box open Ioﬁtl: 11 prairie o srcafcon of expased
clays, silts, solls; shores
soils sands; flood red earths; :
plains with alluvial (Delta land system);
small channels, soils

levees
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Distinguishing HMap
Geomorpholog- characterist- aym=  Land system Geology Mative vegetation Soila Climate 8011 eroaion
ical province ics bol hazard
Land on Adequately M2 Maffra 2 Cainozolic Forest red gum open Minimal Sub=humid 3 waterlogging
{Holocene) forest 11-- prairie
active drained clays; high- woodland 11 solls and salcing;
¢dal parts
fluviacile Aredas of flood puddling of clayey
plaing
soils with solls by stock
We Walnut Cainozole Yellow box, manna gum, Alluvial Sub=~humid 2
arable alluvium, narrow-leaf peppermint solls; reduces soil
colluvium; open forest 11; silicecus
solils terraces, cloged sedgeland sanda Btructure
channels, fans
Paorly Hs Morass Cainozaic Swamp gum, forest red Alluwial Sub-humid 3
(Holocene) gum open forest 11; solls;
drained or alluvium; swamp paperbark closed asiliceous
swamps scrub; sedgeland; sands;
inundated Salicornia herbfield; solodic
Phragmitea grassland soils (Deterioration
areas, non- it
Nk Rambrok Cainozoic Forest red gum Wiesenbodens Sub-humid 3  in soil structure
arable soils (late open forest ll=--
Pleistocens) woodland 11 commenced wich
alluvium;
low=1lying settlement -
poorly drained
flood plains common and
Sy Sandy Cainozoic White stringybark, Siliceous Sub=humid 3 moderate to
sandy yertchuk, manna gum, sands;
alluvium; but but woodland 1--11; podzols severe)
Lerrace swamp paperbark closed
scrub
5d Stracford Cainozaic Grass land Alluvial Sub-humid 3
(Holocenes) solls
alluvial sands;
terraces,
braiding
channels
Th Thomaon Cainozolc Forest red gum, swamp Wiesenbodens; Sub=humid 3
(Holocene) gum, red box open rod earthsj
elayey forest 1l=--woodland humic gleys
alluvium 11; swamp paperbark
lowest closed scrub
terrace,

channel lew=
ees, oxbows,
AVARDE
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Distinguishing Map
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ical province ics bal hazard
Land in Marine Bl Boogan 1 Cainozoic Foredune vegetat- Undifferemt= Sub-humid 3 Wind erocsion;
(Holocens)} lon; coast banksia fated sands; maritime wave ercsion of
active frontages marine sands; woodland 1 calcarsous B2 system aa for
modern dunes, sands Da system above
coastal beaches and normal
coastal
situations Lacustrine B2 Booran 2 Cainozoic Forest red gum, Silicecus Sub-humid 3 attricion
(Holocene) const banksia sands {erosion is common
frontages lacustrine woodland 1

sands; modern
dunes,
beaches
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HAZARDS

Over millions of years, the interactions
between such factors as climate, topog-
raphy, geology, and living organisms
have established a dynamic equilibrium
between water regimes, soills, vegetat-
ion, and fauna.

Since European settlement, however,
alterations to the natural environment
have taken place. Native vegetation and
fauna have been removed or displaced by
exotie pastures and introduced animals,
sclls have been cultivated, rivers
dammed, and native forests managed for
intensive timber production. The land

has reacted 1n different ways according
to 1ts characteristics, and according to
the type of use and management applied.
Some land types are particularly sensit-
ive to the changes belng wrought on
them; others are less so.

Anything that reduces the land's abllity
to sustain production of commodities re-
quired by the community at satisfactory
levels of quantlity and quality (and that
may also threaten the productivity of
adjacent land) 1s regarded as a hazard,
Hazards assoclated with the management
of land in the area are discussed below.

Physical Hazards

Soll Erosion

501l deterioration 1s a cost to the com-
munity, not only in terms of the direct
costs involved in the control of soil
erosion and later rehabllitation, but
also in the reduction of productivity of
the land, deterioration of water qual-
ity, loss of capacity of water storages,
and the degradation of aesthetic values,
quality of recreation, wildlife habitat,
and other benefits that the land pro-
vides.,

Soil conservation and water production -
two basic aims of land management - may
be adversely affected by land uses that
cause soll disturbance and alteration of
vegetative cover.

Vegetation and 1ts litter enhance the
development of a permeable soil surface
and provide a barrier to overland flow,
thus allowing more time for infiltrat-
ion. Most water absorbed by the soll
moves slowly through it to streams, pro-
moting sustained stream flows, reducing
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the likelihood of damaging peak flows,
and reducing the transport of particu-
late matter which causes turbidity and
increases the sedimentation of water-
courses and reservolrs.

Vegetation and litter also protect the
lighter soils (such as the dynamic
coastal dunes and the sand sheets on the
coastal plain) from both wind and water
eroslion. A well-vegetated catchment
provides the best conditions for soil
conservatlon, sustained yield of high-
guallity water, and flood mitigation.

The removal of natlve vegetation from
the catchments of streams permits an
increase in the overland flow of water.
In turn, this increases the risk of
down-stream flash floods and the incid-
ence of winter and spring flooding. It
may also increase the level of turbidity
of the streams and the rate of sedimen-
tation of reservolrs. Sheet and gully
erosion are common hazards assoclated
with water movement, the risk increasing
rapidly with slope. In the study area,
however, the incildence 1s low and seldom
serious.

A statement of erosion hazard is an
evaluation both of the probability that
erosion will occur and of 1ts likely
severity. The degree of tolerance to
varlious kinds and intensitles of use has
a great influence on the type of use to
which land may be put.

The following section outlines the eros-
ion hazard in each of the five major

geomorphlic units ldentified and describ-
ed in Chapter 5.

Dissected highland

The steep hills that make up this unit
occupy the largest area of public land
in the study area. In general, soil
erosion 1s not serious: the greatest
problem occurs on the more exposed as-
pects, where recovery of the vegetation
after clearing or fire is relatively
slow. In contrast, rapid recovery of
vegetation in the more humid forests
keeps erosion to a minimum. The single
most serious form 1s erosion that af-
fects forest tracks.

A problem associated with the rapld re-
vegetation of large areas by leguminous
species, however, 1is the increase in
nutrient transfer (particularly 1in nit-
rogen compounds) to water bodies. The
nutrient status of the Gippsland Lakes
has 1nereased in this way as a result of
revegetation by acacias of former farm-
land in the Strzelecki Ranges.

Flateaux remnants

Erosion of the small plateau remnants is
uncommon because of the rapid recovery
of vegetation.

Intermontane basins

Slight or moderate sheet erosion is rel-

atively common and usually occurs fol-
lowing the removal of vegetation. Heavy



rainfalls tend to seal the surface of
these solls, thereby reducing infiltrat-
lon of water and aggravating the

drought effects of subsequent dry
weather,

The removal of local base-level struec-
tures, such as the destruction of rock
bars, could cause serlous erosion of
this unit's colluvial and alluvial
solils.

Pledmont Downs

Slight to moderately severe sheet and

gully erosion are common in the majorlty
of soils of this geomorphic unit. Tun-
nel erosion 1s occasionally evident, and

n B

The erosion of forest tracks -
guceh as thie one north of
Heyfield - 18 often the single
most serious form of sotil
erogion

the eroslion of tracks can also be a
problem.

In the sandy solls (such as in the
Stockdale land system), however, erosion
is uncommon and seldom serious. OSuscep-
tibility is greatest if heavy rains
follow cultivation. Water infiltrates
readily into these lighter solls, and
both the loss of mechanical support and
the reduction of transplration following
removal of trees increase the risk of
landslips on the steeper slopes. This
applies particularly when a clay sub-
stratum 1z present,

Near Glenmaggie, moderate gully erosion
has occurred on volcanic soils;
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An eroding bank on the
Mitchell River stlt

Jetties

elsewhere, the rapld recovery of vegeta-
tion on these solls has reduced the in-
cldence of erosion. Puddling of the
soll by stock destroys 1ts structure and
increases surface water run-off,

Alluvial and coastal plains

Erosion of the Plelstocene land surface
of the plalins commenced with settlement,
ls seldom serlous, and 1s now relatively
uncommon. More serlously, the gradual
inerease in the concentratlon of salt in
these areas mayv eventually cause further
reduction 1n tree cover and cause degra-
dation of erop and grazing lands. The

clay solls here are also susceptlble to
waterlogging, and to puddling by stock,
with the consequent destruectlon of soil
structure and increased run-off.

Wind erosion of the inland sand sheets
and dunes is uncommon, but has serious
potentlial once inltiated. Wind and wave
erosion of the coastal sands 1s a feat-
ure of the dynamic ccastal dunes.

Perhaps the most obvious form of erosion
1s that effecting the banks of the lower
and mlddle reaches of the major rivers,
the Gilppsland Lakes, and Lake Glenmagg-
ie. While all forms of erosion, lneclud-



ing bank erosion, are natural phenomena,
the periocd since European settlement has
seen an enormous increase in its rate
and extent.

During this perlicd, stream-bank ercsion
has lncreased as a result of Man's
activities. This has been particularly
apparent in the Lake Wellington catch-
ment, where it has been estimated that,
adjacent to the Avon River alone, more
than 1,250 ha of rich alluvial flats
have been lost by erosion. Factors that
have significantly affected stability of
the stream banks 1neclude the defollation
of river banks (largely as a result of
grazing), increased run-off from agri-
cultural and urban areas, the pollcy of
wldening and stralightenlng rivers to
cope with this run-off, and the removal
of natural barriers such as logs and
rock reefs from the river bed.

The inecrease 1in stream-bank erocslon has
accelerated the deposition of silt into
the Glppsland Lakes, which 1n turn 1is
detrimental to aquatic life in a number
of ways: through reduced rates of
growth, by prevention of successful
development of eggs and larvae, by modi-
fication of natural movements and
migration of organisms, or by the reduc-
tion of available food.

Following the cutting of an artifical
ocpening in the outer barrier at Lakes
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lake margins. As a result, wave action
has caused erosion over almost three-
guarters of the 320-km shoreline of
Lakes Wellington, Vietorla, and King.
Erosion is most serious in the last two,
where- salinity levels are hilghest.

Erosion is consuming the sedimentary
deltas or 'sllt Jettles' formed by the
Mitchell and Tambo Rivers. These form-
erly had reed fringes and were apparent-
ly built up by river silt that the reed-
swamp trapped at the mouths of the

Entrance, increased salinity in the lakes
led to the destruction of the protective
reed-swamp (Phragmites) vegetatlon along

Fringing reed-swamp helps the Latrobe
River delta expand into Lake Wellington
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rivers. S8lmilar deltas are still being
formed 1n Lake Wellington by the Latrobe
and Avon Rivers, where a reed-swamp
fringe sti1ll remains. In comparison,
the internationally famous Mitchell
River sl1lt Jjetty 1s beling broken up Iinto
chalns of islands as waves attack 1ts
unprotected shore,

Floods
All the major rivers that flow through
the study area are subject to flooding.

In the opper reaches of streams, peak

— gy

S 4

Flooding of the major
rivers ecan result in the
inundation of large
areas of valuable farm

;I |
NG

flows are confined to well-defined
drainage lines. The lower reaches,
however, are characterlized by extensive
flood plalns that merge with the wet-
lands surrounding the Gippsland Lakes.

Flooding of sufficlent magnitude to
cause some 1nconvenience to landholders
immediately adjacent to streams occurs
qulte ofteri - on average once or twlce a
year. (There are periods of several
yvears without floods, and other years
with up to seven.) Generally only minor
flood damage results. During major

- .
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floeds, however, such as those exper-
ienced 1in January 1971 and June 1978,
vast areas of flood plain are inundated,
resulting in substantial damage to prop-
erty and causing considerable disruption
and inconvenlence to the community.

Major floods result from prolonged high
rainfall causing peak flows in catchment
streams. High stream-flows, combined
with a tide-like phenomenon in the lakes
generated by wind, can cause local
flooding of land around the lakes. Nor-
mal ocean tides are only significant
within a few kilometres of the entrance.

Since the construection of the permanent
entrance, the highest flood levels in.
the lakes occurred in 1893 and 1952. In
consideration of local effects of wind,
tides, and wave actlon., the State Rivers
and Water Supp.y Commission uses guld-
lines for bullding and planning purposes
based on a flood level of 3.0 m Austral-
fan Helght Datum in Lake Wellinton and
2,0 m A.H.D. in Lakes Victoria and King
(approximately 0.5 m above the recorded
levels of the 1952 floods.

River Improvement Trusts have been form-
ed to carry out works to reduce the
frequency and extent of nulsance flood-
ing for several stream sections (see
Figure 5). A number of private levees
have been bullt for the same purpose.
Dams constructed for water conservation
purposes on some of the rivers have had
the effect of reducing flood frequency
and extent, but, llke the river improve-

ment works and low levees, have only a
limited effect on the larger floods.

Salting

In the Macalister Irrigation District,
the use of irrigation caused a rise in
the local water tables and brought salt
to the surface. By 1959, toxlec concen-
trations of =salt and high groundwater
levels had damaged large areas of crops.

Although the major problem arose in the
Central Glppsland Irrigation Area to the
south, small areas in the study area
were also affected. Deep surface drains
were constructed and existing drains
deepened, free-flowing bores were 1in-
stalled, and some groundwater pumps were
used to lower the water table and to re-
move salt-bearing water. At present
some 500 km of surface dralns serve the
Macalister Irrigation District.

Fire

Wildfires have been and are an integral
part of the Australian environment.
Many of the plants are adapted to fire,
and vegetation patterns to some degree
refleet 1ts influence. Man has recog-
nized its effects from early times.
There 1s clear evidence that Aborigines
used fire to modify habitat to favour
game specles and to attract animals 1nto
hunting areas. More recently it was
common for graziers to set forest fires
to burn off unpalatable forage and to
promote the growth of succulent shoots.



Both the frequency and the severlty of
wildfire deserve careful attentlion when
considering land use and associated
issues, because human life and property,
and natural resources, are lnvolved.
Risk of fire damage depends on a combin-
ation of the likelihood of fires start-
ing, the behaviour of the fire, and the
location and extent of fire suppression
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resources. FEach of these factors can be
affected by human activities.

In the study area, records for fires in-
volving Forests Commission forces indi-
cate that most fires are caused by human
agency and these account for the bulk of
the area burnt (see Table 12). Between
1970/71 and 1979/80, at least half the

Table 12

SUMMARY OF FIRE ORIGIN AND AREA BURNT - 1970/71 to 1979/80

Year Lightning Deliberate  Escapes from fires Tourists/ Industrial Miscellaneous Unknown Totals
on private property campers

Ko. Area Mo, Area  HNo. Area Ho. Area Ho. Area Ho.  Area Ho.  Area Ho.  Area
(ha) {ha}) {ha} (ha) (ha) (ha) (ha) (ha)
1970/71 9 0 ] 185 - - 1 & 4 - - - - - 18 309
1971/72 13 10 10 400 7 1,200 1 k] 1 [ 1 - 1 1 4 1,620
1972/73 13 6,000 2 7,500 7 18 8 175 5 10 7 870 - - 49 14,613
1973/ 74 i 2 1 40 1 & 1 i 1 - - - - - ] 52
1974775 12 13 2 1 3 = - - 2 - 3 - - - 22 14
1975/76 2 - - - 3 90 1 - 2 - - - - - [ 490
1976/77 3 1 & 120 ! - 1 - 2 - - - r - 12 121
1977778 13 45 7 574 11 6,050 3 10 E] - & 10,105% 5 520 48 17,304
1978/79 10 92 - - - - 2 - 1 - i 30 5 20 22 142
18749/80 17 223 9 175 10 115 & 16 3 - 5 11 9 174 39 714
Totals 94 6,406 46 9,095 42 7,499 24 212 24 36 27 11,016 21 715 278 34,979
Percentages 34 18.3 16.5 26.0 15 21.4 B.5 0.6 8.5 0.1 10 31.5 7.5 2.0 100.0 100.0

* Hote: Includes 10,000-ha fire starting from motoring accident on Princes Highway.



Mopping-up operations after a fire

outbreaks and more than 77% of the area
burnt invelved filres that stemmed f{rom
human activity. Deliberately 1it and
escaped fires on private property alone
accounted for about 47% of the area
burnt. Lightning-caused fires, whilch
constitute 34% of the total occur main-
ly on ridges and exposed slopes in
remote areas durling dry thunderstorms in
summer.

South-eastern Australia 1s one of the
most fire-hazardous zones on the contin-
ent, and indeed in the world. Since

1956, major fires have occurred within
the study area at an average interval of
about 5 years, the largest one devastat-
ing about 304,000 ha of forest and rural
land between Glenmaggie and Bruthen in
1965, Losses to forest values, stock,
and property were high.

Fuel type, topography, and the charac-
teristic weather combine to glve the
study area the petential for serious
conflagratiocons.

Dry foothill forests form a broad belt
to the north of private property - which
occuples most of the coastal plain. The
forests are predominantly stringybark--
gum with shrubby understoreys in which
the readily flammable fuels build up
rapldly. Furthermecre, the characterist-
ie fibrous bark of the stringybark euca-
lypts provides a link between ground and
crown fuel, and slivers can act as fire-
brands to accelerate the spread by
starting numerocus spot fires ahead of
the maln front.

The steep and broken topography of the
foothlills alsc assists the spread of
fire, which burns rapldly up steep
slopes. Moreover, the slow and diffi-
cult access in such terrain handicaps
suppression efforts.

In mountain forests (wet sechlerophyll
types) the accumulation of litter can
become qulite high, but the risk of fire
is low because the litter rarely becomes
dry enough to carry fire readily. Dur-



ing prolonged droughts, however, hlgh-
intesity fires can sweep through these
fire-sensitive forests, causing exten-
sive damage.

The coastal forests have a high fire
risk because of the eucalypt bark types
and shrubby understoreys. Fuel bullds
up swiftly, and strong winds in spring
and summer desiccate dead and living
vegetation alike, to create extended
periods of hilgh fire danger.

Most of the study area is in a zone of
rélatlvely low ralnfall, In years of
particularly low rainfall, the annual
summer drought 1s extended and the fire
danger 1increases, with conditions of low
relative humidity, high temperatures,
and strong winds. Prevalling winds in
the foothills during summer blow from
the south-east. Wind direction may vary
locally, however, because of topography.
This makes prediliction of fire behaviour
more diffiecult and therefore complicates
suppression efforts.

Fire damage on forest land

Both timber and environmental wvalues are
at risk from wildfire.

The major threat that wildfire poses to
timber productlon on forest land 1n thils
area 1s to the more highly productive
eucalypt stands and to the privately
owned softwood plantations at Stockdale.
Damage to timber resources can be con-
siderable. Softwood plantations and
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mountain ash forests are fire sensitlve,
and severe wildfire kills many trees
outright. If the trees have reached
merchantable size, however, some timber
can be recovered by prompt salvage oper-
atlons.

Mixed-species forests are more resistant
to fire, and mature trees are rarely
killed. The main losses to production
in these forests arise through retarded
growth rates for some years following
severe defoliation and through timber
degrade. Unsightly gum velns and scars
in timber may be directly attrlbuted to
fire damage. However, damaged trees are
also susceptible to insect and fungal
attack, which cause such timber degrade
as termite and ant galleries, and poec-
kets of rot. Also, high-intensity fires
can cause severe damage to young re-
generating forests, leading to a seriocus
loss of productivity in the long term.

Watershed values may be 1mpalred follow-
ing severe fire. Until the vegetation
recovers, the soil may be subjJect to
erosion - particularly in steep country
and when heavy rains follow soon after a
fire.

Wildlife walues may also suffer. Pop-
ulations of many animals are depleted 1in
severe and wldespread fires and thelr
recovery will vary according to hablitat
requirements of the species. Generally,
effects are less severe where fire
results in a mosalc of burnt areas and
untouched or lightly burnt ones. Thils



he aftermath of a wild
"I ¥ h I 5-, ¥ .'.'n.i-'f'-I'.’-’u'!'-:'."}‘

1 il ) .|I " 1]
[del, burnt a Large ared
o Joregt e 3 1 o]

Wi 1 Vo ua

ls llkely to be the case for much of the
study area because of the intermlxing of
dry north and west slopes with molster

south and east slopes.
Control of flre

The Forests Commisslon has sole respons-
lbillty throughout the State for the
suppresslomn of lres 1ln State forest,
natlonal parks, and protected publiec
land and, unless specifically execluded,
this fire-suppression authority extends
to private property within 1.5 km of

these areas. Fire prevention works on
State forests are the sole responsibil-
ity of the Commlission, but in national
parks and other reserves such works

are undertaken with the agreement of the
land manager concerned.

In fire situations where the Commission
is the responsible body, other fire-
Fighting resources are used under 1ts
direction.

In all cases, organlzations equipped to
fight flres are party to mutual support



arrangements to ensure that substantial
numbers of men and equipment are quickly
avallable for fire suppression.

Speed of attack 1s eritiecal, and there-
fore early detection 1s essentlal. Nine
fire towers within the study area and
four just outside it provide the basic
detection system. Support i1s glven by
alrcraft patrols after perlods of thun-
derstorm activity 1in summer. A number
of depots within and adjacent to the
study area provide bases for the des-
patch of crews and equipment, which gain
access to fires by a network of roads
and helipads. This access system 1s
regularly maintained.

Fire-prevention works ineclude provision
of access and the use of low-intensity
fires to reduce fuel guantities. If
left undisturbed, forest fuels will ac-
cumulate to levels that can result 1n a
fire - if burning under moderate to
severe weather conditlons - becoming un-
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controllable. Reductlon of fuel guant-
ities by contreoclled burning 1s practised
to assist 1n the control of wildfires
and reduce their severity, thereby aild-
ing the protection of wvaluable assets.

Where posslble, broad-area burning 1is
done to counter the spotting behaviour
of major fires, Areas of strategic
importance for the protection of settle-
ments and private property, forest
assets, and districts where recreation
populations are high, receive particular
attention.

In the Gippsland Lakes hinterland, stra-
tegle areas include the wvalleys of the
Tambo and Mltchell Rivers and the south-
ern margins of the foothill forests.
Within these, the variation in fire
behaviour and the constraints of mini-
mizing scorch effeects result in a hilgh
proportion of the country - usually
gullies and southerly slopes - remain-
ing unburnt.

Blological Hazards

During the last 100 years, Acts of Parl-
lament have been passed in Victorla in
the attempt to control pest plants and
animals.

The Vermin and Noxzious Weeds Aet 1958,
which consolidated earlier leglslation,
is administered by the Vermin and
Noxlous Weeds Destruction Board, and
proclaims various pest animals, bilrds,
and plants as vermin or noxidus weeds.

The majority of pest specles are intro-
duced. Animal pests were brought 1into
the country by the then 'Aceclimatization
Society of Vietoria', hunt clubs, or
private individuals. Many of the plants
were dellberately introduced as garden
or hedge species; others came as contam-
inants of grain, fodder, or other agri-
cultural produce. Being virtually free
of the natural enemies that kept them in
control in the country of origin, they
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established extremely well in the new
environment.

Animal Pests

Within the Gippsland Lakes hinterland,
the main Introduced animals declared as
vermin are European rabbit, red fox,
wlld dogs, and European starling and
sparrow,

Found in virtually every settled area of
the State, the sparrow and starling are
aggressive and successful competitors
with natlive blrds for feeding and nest-
ing. They can also cause damage to
crops and carry disease to poultry
farms. At present, no offlclal regula-
tory action has been taken on elther
public or private land.

Predators (foxes, feral cats, and wild
dogs) are widespread throughout the
area. They are opportunist feeders -
eating the most abundant form of food
available at the time. Wild dogs are
prevalent throughout the timbered
mountainous country and have had a major
impaet on native fauna, as wallables and
wombats form a regular part of their
diet. Trapplng controls have kept their
numbers down and they are causing little
harm to stock in most agricultural
areas. However, serlous stock losses
can occur at times, especilally on farm-
land adjolining forested public land.

Foxes and cats prey on the smaller nat-
lve birds and animals. FoXxes c¢can con-

tract well-known bacterial and wviral
diseases, such as rabiles (not currently
present in Australia) and distemper,
that affects dogs, humans, and possibly
native animals. Control measures in-
clude 1080 poisoning (sodium monofluoro-
acetate) and shooting. The fox provides
recreational value as a game animal and
the winter pelt realizes high prices in
the fur trade.

The European rabblt is by far the great-
est single animal hazard to the Austral-
ian environment and to primary industry.
Within the study area, rabblts are found
mainly on cleared freehold land and for
a distance of about 1 km into adjoining
forests. The rapid breeding rate,
coupled with the destructive grazing
habit of the rabbit, has caused serious
depletion in native vegetation and crops
- with consequent eroslion problems -
throughout the State in the past; it 1is
only the control programmes that are
preventing a return tc this situatilon.

The introduction of biological control -
in the form of myxomatosis - 1In 1950 was
a major breakthrough in rabbit control,
which is still in use. This form of
control, the fumigation and ripping of
warrens, and the use of 1080 poison in
carrot bait are cheap and effective and
as a consequence the rabbit problem is
at present not serious.

Carp (Cyprinue earpio) - a troublesome
introduced fish species - are wldely
distributed throughout the study area.



Research conducted in other countries
suggests that carp may significantly
affect the aquatiec environment at densi-
ties greater than 200 kg per ha, by up-
rooting aguatic vegetatlon, reducing
numbers of benthic animals, and increas-
ing turbidity by stirring sediments
while feeding.

Carp probably exceeded those densities
during the late 1960s and early 1970s,
when they were lncreasing in numbers and
expanding their range. 1t 1s doubtful
that such densitles presently exlst in
the study area, although they could
fluctuate widely from year to year.
Densitles should be monitored and, as
numbers rise to critical levels, 5teps
should be taken to remove the carp, pri-
marily through commercial exploitation.

Native animals in the area that have

been classified as vermin include ding-
oes and wombats. The problems and con-
trgl measures associated with the dingo
are the same as those for the wild dog.

Wombats become a pest to some landhold-
ers by damaging wire-netting fences;
they can also be a road hazard. In 1970
the bounty on wombat scalps was removed;
the current poliecy followed by officers
of the Vermin and Noxious Weeds Destruc-
tlon Board 1s to catech or destroy the
offending animal followlng complaints by
a landholder.

A number of other native animals and
birds have caused localized problems in
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the area, and 1n some cases the Flsher-
les and Wildlife Division has i1ssued
permits for the control of a specifie
population.

Eastern grey kangaroos are widespread
through the area, sheltering in forested
areas during the day and grazing on ad-
Jacent erops or pastures in the mornlngs
and, evenings. They cause physical dam-
age to fences and crops as well as re-
duced productivity of farmland, partic-
ularly in the cocler months when pasture
production is slow. Black-tailed
wallabies and red-necked wallabies also
damage fences, but the main problem
arises when they browse young eucalypts
or pine plantations.

Brush-talled possums become a nuisance
in urban areas, where they may damage
gardens and nest in cellings and

wall cavities of houses. Occasionally
they cause damage teo plantations or
orchards. Frult bats have also caused
orchard damage on rare occasions. On
one occasion, in 1969, a permit was 1ss-
ued to control water rats that were eat-
ing fishing gear at Paynesville.

Native birds that have cecasionally been
a nulsance in the area are listed below.

Emus cause physical damage to fences and
crops.

Black swans graze and foul pastures near
large expanses of water, sometimes eat-
ing crops.
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Coot and eastern swamp hen cause similar
problems to the black swan, particularly
in the Lindenow area.

Cormorants allegedly compete with sport
fishermen for fish. They may cause a
rise in the Esecherisehia ecli level of
domestic water storages if sufficient
numbers roost there,.

Sulphur-crested cockatoos damage grailn
crops.

Crimson rosella and king parrot sporad-
ically damage grain crops and orchards.
In the case of the latter, flocks of
Juvenile birds have been the cause.

Pied currawong damages orchards.
Weeds

A State-wlde survey of proclalimed nox-
ious weeds in 1970 indicated that 51 of
Victoria's 93 species of noxious weeds
were growing in the study area (see
Appendix 7). Some are widespread
throughout the area, others are more
restricted in extent. Thelr importance
ls governed by the manner in which they
affect the environment, the degree of
infestation, and their ability to prop-
agate and spread.

The blackberry (Rubus spp.) causes the
most concern., It is widespread, infest-
ing the banks of streams and encroaching
onto tracks and clearings. On occasion,
1t may stabilize disturbed stream banks;
but the brambles restrict access to
streams for fishermen, bushwalkers, and

campers, reduce the capability of land
for grazing, and harbour rabbits.

Blackberry seed spreads in the droppings
of birds and foxes that eat the ripe
fruit. The plants reproduce readily,
and the prickly canes discourage animals
from eating the plant or from damaging
it by trampling.

Blackberry can be suppressed by the
application of certain herblclide sprays.
However, direct spraying methods are not
fully effective, are expensive to apply
and require care in the handling and
storage of chemicals. Restricted access

makes spraying impossible over large

A small stream choked by blackberries



areas of mountainous country, and in the
vegetable-growing areas the use of hor-
mone weedlicides would endanger the prod-
uctivity of crops. There is also l1n-
ereasing publlic concern about the comm-
only used spray 2,4,5-T.

Efforts to find a mechanism for biolog-
ieal control of blackberry started in
1977. Two organisms, a stem borer and a
rust, showed potential., However, sub-
sequent specificlty tests to ensure that
these organisms would not harm any crops
or native plants showed the stem borer
to be unsuiltable. Tests on the rust are
to be completed in 1982.

St. John's wort (Hyperieum perforatum)
creates a considerable problem in the
study area as, to a lesser extent, do
great mullein (Verbasceum thapsus) and
horehound (Marrubium vulgare). Various
specles of thistle that are declared
noxlous weeds have 1importance on both
public and private land and could spread
rapldly, particularly on cleared and
cultivated land, if controls were relax-
ed. Boneseed (Chrysanthemoides monili-
fera), which is scattered throughout the
area, has serious potential and is
closely monltored.

Destructive Insects

Leaf-eating insects have caused no ser-
ious defoliation in the foothill forests
in recent years. In predominantly agri-
cultural areas, however, the remalning

eucalypts, such as forest red gum, have
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suffered severe dieback. The primary
cause 1is probably extensive and perlodic
defollation by various insects, includ-
ing Scarabaeidae (Christmas beetles),
Chrysomelidae (leaf beetles), Psyllidae
(lerps), and various species of moth,
such as the gum-leaf skeletonizer moth
(Uraba legens) and the mottled cup moth
(Doratifera vulnerans).

Wood-boring insects that attack euca-
lypts include the horizontal borer (Aus-
troplatypus incompertus). This
indigenous ambrosia beetle breeds in all
eucalypts local to the study area except
gums, red ironbark, and Gippsland grey
box. It can cause substantlal degrade
by constructing extensive small-diameter
galleries in the heartwood. The assoc-
iated ambrosia fungli cause further
degrade by staining the wood along the
gallery walls.

In radiata pine plantations and shelter
belts, the wood-boring Sirex wood wasp
(S8irex noetilio) has been found, but
population levels of the pest are low at
present. The best control technlques
are to malntaln stands in a healthy con-
dition by early felling of susceptible
low-vigour and damaged trees, and to in-
troduce nematodes and wasps. The form-
er sterilize female Sirex adults, while
the latter kill the larvae.

Fungal Disease

The cinnamon fungus (Phytophthora einn-
amomi) is found in both agricultural and
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forest solls within the study area. It
1z widely distributed in farmland, where
1t causes disease to some horltcultural
crops. Evidence suggests that the fun-
gus has been carried into forest areas
via s0il adhering to vehicles used in
agricultural areas.

It is widely scattered between Mount
Taylor and Lake Tyers, as indicated by
patches of dead and dying trees. It
also occurs in the lower foothill for-
ests west of the Mitchell River and has
been 1isclated from soll samples taken
beslde a few dilseased trees along the
Nowa Nowa--Gillingall Road.

The fungus attacks trees and shrubs by
producing rot in small (and sometimes
larger) roots. Also, recent evidence
suggests that the stem may be girdled by
the fungus following damage to surface
roots by heavy machlnery.

Symptoms of the dlsease resemble those
produced by drought - the ‘affected euca-
lypts shed some of their follage and the
crowns dle back; in severe cases, the
tree may be killed. Understorey shrubs
show varying symptoms but the more-
susceptible plants may dle suddenly.

Heavy summer railn, partlcularly in poor-
ly drained areas, increases the incid-
ence and severity of the dlsease.

The potential for injury by the fungus
is related principally to soll type and
drainage, climate, and plant specles.

High levels of soil molsture assist the
development of the disease. Recent
research shows that solls must be
saturated for infeection to occur. Such
conditions are likely after heavy rain,
in areas recelving additional drainage
water, or on poorly drained sites. The
fungus is also favoured by soll tempera-
tures between 159C and 30°C, with an
optimum of about 26°C. Thus the risk of
disease 1s greatest in warm climates or
during prolonged periods of warm weather
(especially when combined with high
rainfall). Soil temperatures greater
than 30°C, however, are injurious to it.

Scll organic matter harbours numercus
fungal and’ bacterial micro-organisms
that are antagonistic to P. einnamomt.
These organisms reduce the amount of
fungus present and its level of activ-
ity, The hazard will therefore tend to
be lower 1n solls rich in organic matter
and higher in infertile sites.

Soils carrylng the highest risk are thus
those. that are both poorly drained and
infertile. The profile is usually a
sandy silt overlying an impervious clay
at about 50 em depth and the topography
is flat. Moderate-risk soils have a
similar profile, but in undulating top-
ography the impeding layer lies at about
50 em, whereas for soils on flat land it
lies between 50 cm and 150 em.

Deep, moderately fertile, and well-
drained soils on undulating topography
have a low rating; while mountaln forest



An area of forest devastated by a combi-
nation of Phytophthera cinnamomi and

fire

s0lls, which are characteristically
deep, well-drained, and rich 1n organilc
matter, have very low risk.

Apart from environmental conditions, the
inecidence and severity of attack by
cinnamon fungus 1s also related to the
vegetation type, as plant specles vary
In thelr susceptibllity to the disease.

Mountain ash and alpine ash are moder-
ately sensitive to the fungus, but grow
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All forestry vehicles have 8oil washed
from them before leaving Phytophthera -

infested areas

naturally in mountaln areas where the
cool climate and well-dralined solls do
noct favour it. Other specles, such as
red gum and Glppsland grey boX, may grow
in areas with a higher hazard but are
tolerant of the dlisease.

Of the eucalypt species typical of coas-
tal and foothlll forests, silvertop ash
is the most sensitive. Messmate, brown
stringybark, yertchuk, and white
stringybark are susceptible, but appear
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capable of tolerating some degree of 1in-
fection.

Research 1ls continuing on methods of
combating the fungus. One preventative
measure appllied in the study area 1is the
application of guarantine regulations to

Water-quality

Water may be polluted from a number of
sources - such as run-off from unsewered
urban areas, discharges from industry or
sewage plants, effluent releases from
pleasure craft, drainage from agricult-
ural land, and erosion caused by poor
land management.

As outlined in chapter 7, the most poll-
uted streams in the study area are the
Latrobe and Macalister Rivers. The
former drains the heavlly industrialized
Latrobe Valley; the latter drains the
Macallster Irrigation Distrlect.

Developments being planned. for the La-
trobe Valley could only lead to further
reduction in the quality of water 1in the
Latrobe River. Policies to increase ag-
ricultural production could also ad-
versely affect water quality in most of
the study area's streams.

Increased utllizatlion of the area's sur-
face water resources, as described in
chapter 7, will necessarlly reduce
stream flow, thus contributing to the
increasing water-pollution problem. The
effects on rivers of such reductlions in

ensure that heavy machinery used in 1Inf-
ected coastal areas 1s thoroughly clean-
ed before entering mountaln areas.

Other practices such as modification of
harvesting and regeneration operations
may be used 1f research shows that these
are effective and practicable.

Froblems

flow include less flushing, higher
biological oxygen demand, fluctuating
dissolved oxygen, increased temperature
range, increased pollutant conecentrat-
lons, and ecological instability caused
by the loss of sensitive specles.

Increased irrigation may lead to greater
nutrient and sallnity concentrations,
affecting flora and some fish. Building
dams for irrigation and other purposes
will increase total suspended solids and
nutrient levels during construction.

The expected decrease in water quality
from the catchment streams will obvious-
ly affect the lakes, as the receiving
water bodies. The 1mpact willl be most
signifiecant on Lake Wellington, which
will suffer the greatest reduction in
fresh water inflow.

Three major problems arise from a de-
creased or altered pattern of flow to
Lake Wellington:

¥ the risk of an increased salinity
range - leading to a less diverse and
less stable ecosystem



¥ Jnsufficient inundation of the wet-
lands - resulting in a decrease in
biota, particularly birds

¥ increased concentrations of nut-
rients, suspended solids, and other
pollutants

Given current and projected inputs, Lake
Vietoria and Lake King are certain to
remain as brackish--marine systems.

Lake Wellington, on the other hand, will
tend to an unstable brackish condition
with wide seasonal varlations. Such an
environment is stressful to aquatiec 1life
and supports populations of only low
diversity.

There is also a danger that the risks of
flow diversion would be accentuated due
to natural variations in flow, both
year-to-year and seasonal. Although di-
versions may amount to a small percent-
age of average annual flow, they form a
disproportionately large percentage of
summer--autumn flow.

While the proposed Mitchell River dam at
Tabberabbera will change the nature of
one of Victoria s last undammed rivers,
it will also assist in regulating the
seasonality and volume of the major
fresh-water input to Jones Bay and nor-
thern Lake King. Any diversions of Mit-
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chell River water to cater for the needs
of the Latrobe Valley, however, would
have important implications for salinity
levels and for the biota of the Jones
Bay--northern Lake King arm of the lakes
system.

The 1mportance of wetlands as sinks for
nutrients and suspended solids 1is well
known. If lack of inundation were to
result in permanent loss of portions of
its surrounding swamps, nutrient and
suspended solld loads in Lake Wellington
would undcoubtedly 1lnerease.

It has been claimed that developments in
the Latrobe Valley will lead to the

eutrophication of Lake Wellington. Such
an outcome 1s far from certain, however.

Perhaps the most reallstic scenario for
the immediate future 1s a general in-
crease in inputs to the lakes of total
suspended sollids and nutrlents, and a
slow increase in salinity levels*'through
fresh-water diversion.

Since these developments have the con-
flicting effects of increasing tubidity
and nutrients and at the same time in-
creasing sedimentation rates, any
attempt to predict the likely net change
in trophle status 1s currently imposs-
ible.
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CONSERVATION

Conservation is concerned with man's re-
lation to his environment. The need for
conservation of economie resources 1s
obvious, because soclety uses these for
many of the material comforts of modern
life. These aspects of conservation are
considered 1n subsequent chapters under
such headings as timber production,
water use, and minerals and extractive
industries.

This chapter deals with nature conserv-
ation - protection of native species,
natural features, and landscapes - and
the preservation of archeoclogical and
historical features. In recent years,
soclety has placed a greater emphasis on
the need to protect these attributes.
Such protection 1s important for many
land uses, including reference, conserva-
tion of speclies, recreation, and educa-
tion. None of these uses necessarily
monopolizes the land; often conservation
uses are compatible with each other or
with commercially productive uses,.

Use of Conservation Areas
Reference

The solution to problems in land use,
such as soll 1nstability or falling pro-

ductivity, 1s often helped by reference
to an undisturbed example of that land
type. Here the solls, vegetation, and
fauna, and the proceesses linking them,
can be studied under natural conditions.

Reference areas, therefore, act as
standards against which the progress and
effect of human alteration and utiliza-
tion of the land can be measured. They
also provide a valuable gene pool of
plant and animal specles. Such genetic
material is already belng used, and will
be lncreasingly employed to breed plants
and animals with required characterist-
ies.

Reference areas must be carefully chosen
and managed to permlt natural processes
to continue without disturbance. 1In
common with standards used in other
fields, they should not be tampered
with; access should be restricted, ex-
perimental manipulation should not be
allowed, and they should be protected by
a buffer zone.

Although all land types should be rep-
resented in reference areas, the need is
most urgent in those that have already
been extensively developed for various
other uses. Few, if any, areas suitable
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for reference remaln for some land types
in the study area. For instance, the
forest red gum woodlands that were form-
erly widespread over the Glppsland
plains west of Balrnsdale have almost
disappeared. Conscious effort must be
made to retain reference areas in suit-
able remnants to represent each land
type.

Conservation of species

Each species of plant and animal is a
unique assortment of bioclogical charact-
eristiecs, evolved over millions of

years which makes a contributlion to the
richness and diversity of the environ-
ment. Each 1s part of man's natural
heritage, potentlally offering an en-
richment of our knowledge; as such, many
people feel a moral responsibllity to
ensure that none should knowlngly be
lost or endangered,

Chemlsts, geneticlsts, physiologlsts,
and scientists in many other filelds
place a special value on each specles
for its potential to provide the means
of solving research problems or to act
as the stock for breeding essential
plants or animals.

Conservation of the exlisting speclies and
their associations in their natural hab-
itats 1is therefore an lmportant land
use, The survival of some specles may
require certain precautions in an area
because few individuals remain. In oth-
er instances, particular specles may

be living in unusual habitats, or near
the limits of their distributions, and
this may Justify devoting land expressly
to their conservation,

Threatened specles and those endemic to
the study area must receive high prior-
ity for preservation. Appendix 1 lists
significant plant specles in the study
area. The status of the vertebrate anl-
mals recorded in the study area 1s noted
in Appendices 2-6.

For the conservation of plants and anl-
mals, 1t 1s essentlal to recognize the
ecosystems they form (the interdependent
complexes of scils, water, alr, plants,
and animals) and, where possible, to
conserve examples of each major one.

The range of different ecosystems in a
region 1s often reflected in the vege-
tation. Plants express the various con-
ditions of scll and climate, and they
determine the types of food and shelter
avallable for animals. Conservatlon of
a representative area of each distinct
vegetation formation therefore ensures
the protection of most of the different
ecosvatems and most of the individual
specles,

Speclal natural values

Particular areas of land are often need-
ed to preserve such natural values as
distinctive geological features. Many
of these have great scientific interest
while others are valuable for education.



The more accessible and spectacular
features also attract tourists; but, un-
like historical or archeological sites,
these geological features are not
protected by any specific legislation in
Victoria. It 1s therefore important
that they be satlsfactorlly preserved in
suitable reserves.

The Reglster established under the
Historic Buildinge Act 1974 does not in-
clude bulldings or structures on Crown
land or on land vested in any Minister.
The National Trust of Australia (Victor-
ia), however, records or classifies all
buildings, landscapes, areas, objects,
and sites that its expert groups consid-
er worthy of preservation.

The study area also contains a number of
Aboriginal relics, mainly around the
lakes. Since many of these are cultur-
ally and scientifically important, some
of the more significant sites on public
land may need special protection.

Recreation

Most Australians live in the artificial
environment of large cltles and towns,
and many find that their lives are en-
riched by contact with the natural
world. The need for natural surround-
ings for certain forms of cutdoor rec-
reation is discussed in Chapter 14.
Bird-watching, nature study, hunting,
and bushwalking all require conservation
of the native plants and animals; ple-
nicking and pleasure driving simply re-

Antieline eave

quire a background of trees or shrubs in
the recreation areas. These reqguire-
ments c¢an be filled In the study area.

Few parts of the study area are very far
from the obvious hand of man. Taken
alone, therefore, the Gippsland Lakes
hinterland has little scope for true
wilderness recreation. Some of its more
isclated sections, however, adjoln large
expanses of similarly remote public land
in neighbouring study areas. In con-
Junction, these blocks of public land do
exhibit many of the characteristics of
wilderness. Smaller, more accessible
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Pienie facilities
behind the primary dune
at Lake Bunga

areas are also valuable in providing
some degree of solltude and contact with
nature, and 1n reducling the pressures on
places better sulted for conservation of
particular natural features or species.

Culture

The preservation of the profound beauty
and regional diversity of the natural
landscape should supplement our concern
for the preservation and display of
man's own flinest creatlions - art, music,
building, and writing. Thus we must
preserve characteristic Australian scen-
ery and wildlife, particularly as our

economic system necessarily encourages
the use of exotic plants and animals,
often as monocultures,

Education

Education 1s another important use of
land in a natural or near-natural con-
dition. Forests, rivers, and other nat-
ural landscapes have many applications
in education - from primary to post-
graduate levels - glving students oppor-
tunities to see natural land forms and
observe, interpret, collect, and monitor
biologiecal processes. In some clrcum-
stances laboratory facilitlies and assoc-



iated accommodation are needed so that
successlive groups can undertake long-
term studles. This may require land to
be specifically set aslide for education.

Viability

Each natural community has evolved with-
in its particular environment, with all
the species forming a stable but slowly
changing system. Undlisturbed, the com-
munlity represents the best combination
and relative abundance of the plant and
animal species that can continue to live
afld compete with each other in the pre-
valling soll, topographic, hydrological,
and c¢limatie condlitions.

Different natural systems have different
degrees of stability. In some of the
most vulnerable, stability depends on
some particular facet, such as speclal-
ized vegetatlion; others may have inher-
ent topographic, soll, or hydrological
weaknesses.

The viability and effectiveness of con-
servation areas therefore depend on a
number of factors, including the size of
the area, the type of community, eco-
system, or features to be conserved, the
degree to which the area can be managed
to control influences that upset the
natural balance, and the usage of sur-
rounding land.

Large reserves have less perimeter
relative to thelr area and so tend to be
better buffered against intrusive fact-
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ors. Generally, the conservation of
birds and mammals will require areas
larger than those required for the main-
tenance of plants, insects, or amphib-
ians. Communlities that exist in more
variable climatic zones - reglons: prone
to drought, floods, or fire - usually
require large areas (or more examples
set aslde) to ensure survival.

Small areas can nevertheless contribute
to nature conservation or the preservat-
lon of particular features. These in-
clude narrow reserves along streams,
roadsides, and rallways, and those orig-
inally set aside as, for example, grav-
el, water, cemetery, school, and camping
reserves. Where these small areas re-
tain native vegetation, and are sur-
rounded by cleared and developed land,
they can make a contribution to the reg-
ional character of the landscape. They
are also often the only refuge for many
of the remaining native animals.

Narrow strips of native vegetation are
valuable for migratory and nomadic blrds
and as wildlife 'corridors' for small
animals. Thils applies particularly in
those parts of the study area that are
predominantly agricultural.

Careful management may enable small
areas to remain viable. Management may
take the form of using controlled fires
to change vegetation, culling animal
populations, practising silviculture,
strictly controlling the number of wvis-
itors, fencing to exclude intrecduced
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animals, eradlcating introduced specles,
and preventing rubbish being dumped in
the area.

In the past, many such areas have not
been properly administered nor have they
been well known to the public. Because
of this, they have not been used as they
might have been, nor have they been as
secure from allenatlion or despoliation
as they should have been.

Types of Reserve

Many of the uses dlscussed above are
complementary, and this 1s reflected 1in
the types of reserves Into which natural
land is placed. In reference areas,
where the emphasis 1s on the retention
of natural conditions, conservation of
specles and water productlon are the
only other compatlible uses.

Farks, however, encompass a wilder range
of uses - conservatlon of plants, ani-
mals, and land forms; differing forms of
recreation, education, and other uses
such as the preservation of 1lmportant
landscapes and historical sites. There
are different types of parks, and indiv-
idual parks are zoned to reduce conflict
between uses,

In wildlife reserves, the conservatlion
of specles of animals and thelr habltats

is the main aim, and this may sometimes
be compatible with recreation.

Education areas may need to be set aslde
where alterations to the environment for
experimental purposes, not permitted in
parks, can be carrled cut. Other types
of reserves that may be proclaimed
include flora reserves, flora and fauna
reserves, bushland reserves, streamside
reserves, recreation reserves, scenic
reserves, geologlcal reserves and
historic reserves.
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RECREATION

Recreation can be defined as any activi-
ty (or planned inactivity) undertaken
for personal pleasure during a person's
leisure time. This chapter is concerned
with outdoor recreation and, in partic-
ular, the wide range of activitlies carr-
ied out on publiec land. Recreatlonal
use of public land and the conservation
of public land and of ecosystems are
major reasons for the retention of nat-
ural areas.

Resources for outdoor recreation include
both natural and Man-modifled landscapes
such as forested and cleared lands,
water bodies, and air space. The rec-
reation resource 1tself is a combilnation
of physlcal and biologlcal features and
the ability and deslire of Man to apprec-
late or use 1it.

Outdoor recreation in the study area is
concentrated on publlie land, which in-
cludes some of Victoria's most outstand-
ing recreational features. As well as
providing for the recreational require-
ments of local reslidents, these features
attract almost one million vislitors to
the area each year. Thus, the utilizat-
ion of publiec land as a recreational
resource not only gives enJoyment to the
user, but also forms the basls of a

vital component in the region's economy,
with towns such as Lakes Entrance de-
pending largely on tourism.

For decades the area has been a popular
destinatlon for hollday-makers. Pamph-
lets dating from early this century ad-
vertised tours involving travel by train
from Melbourne, steamer crulses on the
lakes, and trips by 'drag' (horse-drawn
coach) to other points of interest.

With subsequent increases in personal
mobility, dlisposable income, and leisure
time, the area has become progressively
more important for tourism.

This in turn has led to the development
of facilities to cater for this trade,
especlally accommodatlon and retail
facilities 1n resorts such as Lakes
Entrance, Metung, and Paynesville.

Public land in the study area provides a
variety of natural and seml-natural
environments well sulted to cater for a
wide range of activities. It supports
activities ranging from canceing to
caving, and as dlsparate as horse-racing
and bushwalking.

However, most outdoor recreation is
water-based, with the Gippsland Lakes
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belng far and away the most popular
venue.

Other water-based attractlions include
the area's major rivers and streams,
Lake Glenmaggle, and ocean beaches be-
tween Lakes Entrance and Lake Tyers.

A brlief summary of the study area's rec-
reational rescurces and activities 1is
glven below. Map 10 shows the main nat-
ural and historic features of the area
and the leocatlons of various recreatlon-
al lacilities.

Recreatlional Resources
The Gippsland Lakes

Renowned throughout Australia, the
Gippsland Lakes offer excellent oppor-
tunities for almost all types of water
sports, including filshing, swimmling,
boating, water-skiilng, and yachting.

The main lakes' broad expanses of shall-
ow water, coupled with the much smaller
and more sheltered Lakes Bunga and
Tyers, provide a range of ideal environ-
ments for such water-based activities.

Boat ramps and jetties are located at a
number of points around the lakes (see
Map 10). Commercilal operators offer
cruises, hire-boats, and house-boats.
Boats fitted with sleeping accommodation
make up a significant proportion of the
hire-boat trade. In order that pollut-
lon from recreation usage is kept to a
minimum, the discharge of rubbish and

sewage effluents from boats into the
lakes is not permitted. However, the
lack of adequate facilities for receiv-
Ing sewage from boats has meant that the
regulation prohibiting the discharge of
such effluents 15 not strictly enforced.

Yachtsmen rank the lakes system among
the best inland areas for certain forms
of salling 1in Australia.

Flat-water canceists can also find suit-
able waters, but use sheltered areas
only, because the shallow waters of the
larger lakes (coupled with strong winds)
can qulckly produce extremely rough
boating conditions. The less-exposed
Lake Tyers is therefore more favoured as
a canoeing venue.

The combination of shallow depth and
salinlity wvariation in the lakes system
has produced an extremely rich and var-
led fish resource. Many visitors come
to the area for the fishing alone.

Wildlife on and around the lakes are
also a major recreational attraction.
The lakes and surrounding wetlands com-
prise one of Victoria's best duck-
shooting areas. Stubble gquall, Japanese
snipe, and hog deer may also be hunted
in season. The number and variety of
birds, especially water birds, provide
splendid opportunities for bird-watch-
ing.

These many attributes, ready access, and
the development of nearby accommodation



and commerclal faclilities have combilned
to make the Glppsland Lakes perhaps
eastern Victoria's most 1lmportant rec-
reatlional rescource.

Limestone caves

The series of limestone caves between
Buchan and Murrindal are among the most
spectacular and sclentifically important
caves of this type in Australia. The
entrances to most of these are on public
land, and nine separate areas are pro-

The jetty at Fisherman's
Landing on Lake Tyers

tected by reservation, including the
major 285-ha Buchan Caves Reserve.

The presence of large caverns was estab-
lished soon after the settlement of the
Buchan district in 1837, but it was not
until 1889 that a survey of any of the
caves was undertaken by James Stirling,
a Mines Department geologist. In 1890
another geologist from the Mines Depart-
ment, A.E. Kltson, reported that many of
the more accessible portions of the
caves had been badly damaged by vandals,
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and he recommended that reservations be
established to protect them.

In 1907 Frank Moon discovered the Falry
Cave, Royal Cave was discovered in the
following year and these two, along with
the nearby Federal Cave, are now dis-
played as the Buchan Caves. Under
Moon's direction, new entrances were
tunnelled, the caves 1lluminated, and
the varlous natural features protected.

subsequently the caves have been further
developed and so have the facllities in

Limestone formations in
a eave at Buchan

the reserve, which now include a powered
camping ground and caravan park. The
reserve 1s managed by the Department of
Crown Lands and Survey - with a resident
superviscor, and staff who conduct guided
tours through the caves. The Buchan
Caves - now the most popular land-based
recreation resource in the study area -
attract about 80,000 visitors per year;
the camping ground there accommodates

17 ,000--18,000 visitor-nights annually.

Other caves have not been developed to
the same extent, although some at




Murrindal, which were open to the publie
in the 19202 and 1930s and subsequently
closed, are being investigated with a
view to re-opening them. In fact one
such cave on private land has recently
been opened for guided tours.

Speleclogists consider the area between
Buchan and Murrindal the most important
caving area in the State. The Victorilian
Speleologlcal Assoclation has explored
many of the caves on both public and
private land in the area. The Assoclat-
ion offers members accommodation in a
former guest house at Buchan.

Lake Glernmaggle

Apart from being the main source of wat-
er for Gippsland irrigation schemes,
Lake Glenmaggie is one of the most popu-
lar inland boating venues east of Melb-
ourne. It provides for water-sport
activities ranging from water-skiing and
power-boat race meetlings to salling.
Members of the Lake Glenmaggie Boat Club
have use of certain facllities, while
the general public may launch their
boats from the three ramps provided.

Fresh-water angling is another popular
pastime on the waters of this storage.

A narrow strip of public land surrounds
the lake and is under the control of a
committee of management. Camping 1s not
permitted on this land outside of the
three caravan parks situated on the
western foreshore, which accommodate
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around 17,000 visitor-nights annually.
Picnliec areas are provided on the eastern
shore at Sandy Point and also near the
dam wall. Approximately 14,000 vehlecles
visit the latter site each year.

National and other parks

Glenaladale Naticnal Park lies 30 km
north of the Princes Highway, off the
Fernbank--Dargo Road, and 1s the only
such park in the study area. The 143 ha
comprising it were donated to the State
in 1963 by Australian Paper Manufactur-
ers Ltd. It contalins important examples
of temperate rainforest and outstanding
geologlcal features along the scenic
Mitchell River gorge and its tributary,
Woolshed Creek.

The main scenic feature of the park is
the Den of Nargun - a cavern beneath an
overhangling rock ledge in the gorge of
Woolshed Creek. A waterfall usually
masks the entrance to the cavern, fall-
ing to a pool below, and providing a
scene of great beauty. A number of
walking tracks have been developed 1n
the park. Camping is restricted to a
site beside the Mitchell River, which is
for the use of canoeists and hikers in
transit.

Although only small, Glenaladale Nation-
al Park recelves more than 16,000 visit-
ors a year.

Even though the Lakes National Park and
the Gippsland Lakes Coastal Park are



A pienie area in the forests north of
Lakezs Entrance

outslide the study area, their location,
south of Lake Victoria, obviously places
them as part of thls recreational re-
source, These parks contaln walking
tracks, plenlic sites, camping grounds,
and Jettles, and provide ldeal opportun-
ltiles for nature study, especially blird-
watching. They attract 110,000 visitors
per year.

Surrcunding Lake Tyers 1s the 5,315-ha
Lake Tyers Forest Park, 3,720 ha of
which lie within the study area. Thils

constitutes the largest conservatlion re-
serve in the area. It 13 well served
with access roads and walking tracks,
and plenle and tollet facllities are
provided at a number of places.

Its main feature 13 of course Lake Tyers
itself - a drowned river valley that is
often closed to the sea by a sand barr-
ler. Ite narrow, forest-lined inlets
are picturesque and fishermen find the
sheltered waters a contrast to the larg-
er lakes.

The Forests Commission, which manages
this park, estimates that between 20,000
and 25,000 people visit the area each
year.

The Commission also manages the Moor-
murng forest park, south-west of Balrns-
dale, and the Falry Dell scenlc reserve,
west of Bruthen. The former protects a
remnant of the Gippsland plains flora
and has good access tracks but only one
plenic site. The latter has plenlec and
toilet facilities and a walking track to
the study area's largest patch of temp-
erate rainforest. Nelther area is in-
tended to cater for large numbers of
people.

Rivers and streams

Water bodles always provide a focus for
recreational activity and the study area
ls well endowed in thils respect, not
only with lakes but with a number of ma-
Jor rivers and streams.



As well as belng a significant scenic
attraction, they provide opportunities
for boating and estuarine fishing in
their lower reaches and for white-water
canoeing and fresh-water angling higher

up .

Many of the major north--south roads in
the study area follow river valleys, and
wayside stops with picnic facilitles
have been developed at a number of spots
to take advantage of the pleasant river-
ine environment. Examples 1include the
Blue Pool reserve and the Quarries re-
serve on Freestone Creek, and one at
Cheynes bridge on the Macalister River.
Other more isoclated plecnic spots are at
Angusvale on the Mitchell River, at the
Junction of the Buchan and Snowy Rivers,
and at the Channels on the Avon River.

The Eastern Highlands

As well as incorporating specific feat-
ures mentioned previously, the Eastern
Highlands are extensively used for
recreation by both visitors to, and res-
idents of, the study area. The most
popular pursults are pleasure driving,
fishing, white-water canoeing, bush-
walking, and fossicking; others are pic-
nicking, swimming, blackberrying, nature
study, and horse-riding. In addltion, a
number of lookout points provide scenic
vistas over the ranges and the Gippsland
plains to the ocean.

A number of walking trails have been de-
veloped, of which the trail from the
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Golden Point Hut on Ben Cruachan Creek
along Purgatory Spur towards Mount
Wellington and Lake Tall Karng and the
tracks along the Avon and Mitchell
Rivers are the most popular. Sambar
deer are hunted in the Glenmaggle Creek
and Wentworth Rlver catchments as well
as in a number of other localitles in
the study area.

Ocean beaches

The study area contains only about 10 km
of ocean beaches between Lakes Entrance
and Lake Tyers. The most popularly used
spots on this section of the Ninety Mile
Beach are at Lakes Entrance (reached by
a footbridge across the Cunningham Arm),
Eastern Beach, Shelly Beach, and those
at Lakes Bunga and Tyers. These
beaches, the first of which 1s patrolled
by a surf lifesaving club, provide
venues for swimming and surfing. Lake
Bunga beach has picnic and toilet facil-
ities behind the dunes and a self-guided
nature trail.

The entire 10-km stretch is suitable for
surf-beach fishing.

Actlivities
Pleasure driving

A survey carried out in 1975 by MecKenry,
for the Department of Youth, Sport and
Recreation, showed that 86% of the
sampled Victorian adult population had
been pleasure driving in the country at
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least once 1n the preceding 12 months.
This does not mean that all of these
people toured through public land in the
Glppsland Lakes hinterland, but it does
provide a measure of the popularity of
pleasure driving, which was the most
popular pastime recorded.

The study area offers a varilety of tours
over a well-maintained road system. The
Heyfield--Licola road offers some of the
best scenic driving 1n Gippsland, pro-
viding excellent views of the pastoral
Macalister River valley and surrounding
rugged hills. Further east, the Omeo
Highway through the Tambo valley and
roads in the Buchan area are commonly
used by slghtseers. Local pleasure
driving 1s also common in the foothills
north of Bailrnsdale, especlally towards
Mount Taylor and Bullumwaal.

Popular locations for four-wheel-drive
tourling and trail-bike-riding 1include
forest areas west of Seaton and north of
Ben Cruachan. Trail-bike clubs in the
area are based at Sale and Maffra. The
Akademos Rally (run by Melbourne Univ-
ersity Car Club) and other rallies in
part use roads through public land.

The Maffra and District Car Club uses an
area of publle land near Bolsdale as a
hill-eclimb clircult.

Camping

Although informal campling takes place on
public land throughout the study area,

1t 1s concentrated along accessible
rivers such as the Macalister and Tambo.

Camping and caravan parks with full
facilitlies, including powered sites, are
located on publie land behind Eastern
Beach, at Paynesville, Eagle Point, and
in the Buchan Caves reserve. Camping is
also permitted at the Quarries reserve
north of Briagolong, but facllitlies are
less elaborate.

Most of the camping and other accommo-
dation facilities, however, are on priv-
ate land. The many caravan parks,
motels, and holiday flats offer every-
thing from a bush retreat atmosphere to
a lakeside holiday.

A total of 20 holiday camps operate in
the study area, of which 16 are school,
youth, or family camps, mostly located
close to the Glppsland Lakes. The four
commercial camps are situated in locat-
lons ranging from the foothills of the
Eastern Highlands at Briagolong and
Glenmaggie to the Gippsland Lakes and
Lake Tyers areas.

The commercially run camps distinguish
themselves from the others by the range
of addlitional activities they offer.

For example, horse-riding safaris may be
offered or a greater range of recreation
facilities provided. 1In all cases,
parties use camps as bases for recreat-
ion and for excursions to places of 1n-
terest within the area. In most cases
they also make use of nearby publiec land



for walking, nature study, swimming, and
orienteering.

Hunting

The Gippsland Lakes, along with assoc-

iated swamps and marshes, are of State-
wide importance to duck-shooters. Local
concentratlions of game birds also occur
on rivers, swamps, billabongs, and dams
throughout the study area. During open
season, duck-shooting is permitted on

flve State game reserves near the lakes.

Japanese snlpe, stubble quall, and hog
deer are hunted on the Glppsland plains
fringing the lakes. Sambar deer provide
sport for deer stalkers at a number of
places in the Eastern Highlands. The
main hunting period for sambar deer is
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Camping ground at the Buchan Caves
reserve

during the winter months, when trophy
heads are a4t theilr best and hunting con-
ditions generally most favourable.

Foxes and rabbits are hunted both for
sport and for vermin control. On public
land they are usually shot near the
boundarles with agricultural areas.

Fishing

Recreational fishling 1s one of Victor-
ia's most popular lelsure activities: a
public opinlon poll has Indicated that
approximately one million (36%) of the
State's population go fishing at least
once a year. Of these, almost 150,000
fished the Glppsland Lakes, ranking them
as second only to Port Phillip Bay as
the single most peopular fishing venue.
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Surf fishing off the Ninety Mile Beach

near Lakes Entrance

Bream 1s the maJor species Tished for in
the lLakes and the estuarine sectlons of
their catchment rivers. Other species
caught include mullet, flathead, floun-
der, garfish, and brown trout.

While all the major streams in the area
contain fresh-water specles, some are
more heavily populated and more popular
with anglers than others. Some of the
most lavoured of such streams include
the Timbarra River, Haunted Stream,

Macalister River (above and immedliately

below Lake Glenmaggie), and Wonnangatta

River. Brown and rainbow trout make up

the bulk of the catch in these streams;

other specles include tupong, blackfish,
and redfin.

Lake Glenmaggie also provides good sport
for fresh-water anglers, wlth redfin and
trout being the most commonly caught
specles.

Mocst streams have not been stocked with
trout since the late 1960s to early
1970s. There have, however, been more
recent liberations of trout in Lake
Glenmaggie and the Macalister River
(1981) and the Snowy, Buchan, and Wonn-
angatta Rivers (1978). Fresh-water
fishing has been assisted by the con-
struction of various dams for water sup-
ply, but degraded by the introduction
of European carp. Severe infestations
of blackberries along many streams,
which restrict or prevent access, are a
further source of concern.

Boating

The Gilppsland Lakes and Lake Glenmaggle
provide the study area with some of the
best and most popular boatling waters in
Vietoria. Both sail-boat and power-boat
enthuslasts are well catered for, with
the provision of boat-launching facilit-
ies at various locatlions.

While for che most part these water bod-
les offer ideal conditions for all forms
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Sail-boat
racing

on the
Gippesland
Lakes




168

of beoating, care needs to be exercised -
especlally iIn Lake Wellington, where
wind can quickly whip up the wide ex-
panse of relatively shallow water into a
dangerous chop. cuch conditlions can
prove hazardous, especlally to small
craft with lnexperienced occupants. In
the past thls comblinatlon of circum-
stances has led to tragle results, with
lilves being lost.

Boating has become a very significant
form of outdoor recreation, as evidenced
by the recent large lncrease 1n hoat

The marina at
Metung

ownershilp throughout the State. This
increase in boat numbers, coupled with
the distance visitors from Melbourne
have to travel, has generated a demand
for boat-storage faclilitlies in the area.
Two marinas have been bullt on public
land adjolning the lakes, at Paynesville
and Metung, by the Shires of Bairnsdale
and Tambo respectively. Another is
currently planned for Paynesville.

Additional sites are likely to be re-
gquired to meet the demand for boat
storage.




More than 180 private jettles are lic-
enced on Crown land surrounding the

lakes.

Commercial operators offer a wlde var-
iety of vessels for hire, ranging from
large craft with accommodation - such as
yachts, motor cruisers, and houseboats -
to small aluminium dinghys. In addlition
regular crulses on the lakes are avail-
able for sightseers or fishermen.

Cancelng

Canoeing, especlally white-water canoce-
ing, is a form of recreation that is
attracting lncreasing numbers of partic-
ipants. The study area offers excellent
opportunities for both white-water and
flat-water canceing. Commercial tour
operators run 'willd river' cance

and raft expeditlions along the Snowy

and Mlitchell Rivers.

Many of the area's major rivers have
sections of various degrees of difficul-
ty ranging up to exceedingly difficult
(grade 5 in a grading from 1 to 6). The
Mitchell, Snowy, Tambo, and Buchan
Rivers are the most popular for white-
water canoceing. The Mitchell River, be-
low Angusvale, has been the venue for
championship competition at the highest
level.

Flat-water canoeing is pursued on the
rivers!' lower reaches and on sheltered
sections of the Glppsland Lakes, espec-
lally Lake Tyers.

169

Swimming

The study area, with its rivers, lakes,
and beaches, has many excellent swimming
sltes. Especlally popular are the sandy
beaches with road acecess around the
lakes and the major ocean beaches such
as Eastern and Shelly Beaches.

Nature study

Various tracts of public land offer Int-
eresting opportunities for the study of
natural history. The conservation re-
serves discussed earlier in this chapter
- some with interpretative facilities -
are most important in this regard.

The lakes and associated wetlands offer
unrivalled opportunities for the obser-
vation and study of water-birds. Public
land controlled by the Flsheries and
Wildlife Division - such as the Clyde-
bank Morass, Macleod Morass, and Jones
Bay State game reserves, and the Sale
Common State game refuge - offers ex-
cellent venues for bird-watchling. The
Department of Crown Lands and Survey has
developed a self-gulded nature trall at
Lake Bunga.

Nyerimilang Estate, a 178-ha grazing
property, was purchased by the State
government in 1976. The National Parks
Service became the responsible manage-
ment authority in 1980, and is currently
preparing management plans to enable the
property to be used for educational re-
search and interpretative activitiles.
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'Forestours' in the Colquhoun forest
north of Lakes Entrance

[n the forests around Lakes Entrance,
the Torests Commlssion runs guided self-
drive 'Forestours' during school holl-
days.

These have proved highly successful,
wlth as many as 1,200 people a4 year tak-
Ilng part In the escorted tours and about
3,000 taklng the self-puided tours.

Orlenteering

Popularity of orienteering is growing.
Orienteering groups use areas 1in the

Moormurng forest and on public land east
of Brilagolong and near Bruthen.

Bushwalking

Whlle many people take short walks to
polnts of interest, public land in the
study area is not extensively used by
bushwalkers. The majJor tracks are along
the Mitchell and Avon Rivers and the
popular track to Lake Tali Karng, in the
adjacent alpine area, begins at the
Golden Polnt hut north of Ben Cruachan.

Organized sports

Throughout the study area, small blocks
of public land are used for golf-
courses, rifle ranges, football and
¢ricket grounds, race-courses, hill-
climb ecireuits, equestrian events, and
the 1like,

Horse-riding and bilcycle touring

For many residents (especially children)
horse-riding 1s a popular hobby. From
time to time many of these people take
rides into nearby bushland. In addit-
lon, organized groups operating from
Mount Taylor, Valencia Creek, and Briag-
olong conduct trlal rides into adjoiniling
forested public land.

Biecyecle touring has returned to popular-
1ty 1In recent times, offering as it does
the opportunity for physical exercise

and leisurely contemplation of the sur-
rounding countryslide. A firm at Strat-



ford organizes bicycle tours of the
surrounding country.

surfing

Of the narrow study area frontage to the
ocean, between Lakes Entrance and Lake
Tyers, Red Bluff is the most popular
Spot with surfers.

Fossicking

Gold fossickling takes place at a number
of former gold-field sites in the East-

1F1

The Lakes Entrance Golf
Club oceccupies public
land at the eastern end
of Cunningham Arm

ern Highlands, such as Donnellys Creek
and Haunted Stream.

Gemstones are sought in the Gladstone
Creek north of Stockdale, on the Avon
River north of Stratford, and by the
Boggy River north of Nowa Nowa. A cara-
van park proprietor at South Buchan also
offers 'rock hound' tours for novice
fossickers.

Bottle-collecting 1s alsc popular, es-
peclally arocund the sites of former min-
ing settlements.



Guided toure of the limestone caveas
attraect tens of thousands of viesitors to
the Buchan Caves reserve each year

'he limestone caves in the Buchan--
Murrindal area offer the best opportun-
ities In the State for this speclalist
sport, which has a small but enthusiast-
ic followling.

Tourism and the Economy

Tourism has developed into a very 1lm-
portant factor 1n the economy of the
Glppsland Lakes hinterland - in terms of

yoth money spent and employment.

The study area forms portion of the East
Gippsland Tourlst Reglon, one of 12 such

Negotiating a vertical piteh at Baby
Berger cave south of Murrindal



reglons throughout the 3tate. The Vie-
torian Eastern Development Assoclatlon,
with headquarters in Balrnsdale, 1s res-
ponsible for tourist promotion within 1it.

A comparison with other parts of the
State glves an insight into the economlc
significance of tourist activity in the
area. Thus, the region's proportion of
employed persons engaged in industries
associated with tourist activity was
amohg the highest of any 1in Viectorila
outside the Port Phillip District. Then
too, few areas 1n the State have more
guest rooms and bed spaces 1in hotels,
motels, holiday flats, and guest houses,
more caravan sltes, or higher gross tak-
ings of caravan parks.

The limited data available suggest that
tourlist numbers and expenditure in the
area have been increasing. However, the
extent to which this apparent expansion
has generated additicnal employment
opportunities 1s uncertalin, although 1t
would appear that centres like Lakes
Entrance have benefited in this way.

A report published by the government of
Victoria in 1981, entitled 'Tourism, a
Research and Information Paper', reveal-
ed that in 1979/80 the East Gippsland
Region attracted more than a million
visitors, who spent nearly four million
visitor-nights (see Table 13).

Expenditure figures of $30.15 per day by
international visitors and $27.33 per
day for domestic visitors, indicated in
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Table 13

NUMBER AND ORIGIN OF TOURISTS TO EAST
GIPPSLAND REGION

Tourist origin Number Vislitor-

nights

International 85,000 47,000

Domestic-inter- 66,000 413,000
state

Domestie-intra- 864,000 3,524,000
state

Total 1,015,000 3,984,000

the report, are heavily qualifled in
terms of net benefit to the economy.
Allowing for this fact, the report shows
that the net beneflt from tourism to the
East Glippsland Region may be as much as
$100 million per annum. The study
area's economy is the major beneficlary
of this expenditure, as approximately
80% of tourist business in the East
Gippsland Region is ‘conducted there.

Studies commissioned by the Ministry of
Tourism indicate that, of the domestlc
visitors to the study area, 65% came
from Melbourne and 28% from Victorian
country towns. The major single purpose
of visits to the reglon was holiday/
pleasure.

The absence of any major ‘historical park
or museum confirms the 1important role
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that the natural features on the area's
public land play in attracting visitors
and making the study area one of Victor-
la's most lmportant tourlist destinat-
ions. Table 14 gives the visitor levels
for the major attractlions on publiec land
in the study area.

Table 14

VISITOR LEVELS FOR MAJOR TOURIST
ATTRACTIONS ON PUBLIC LAND

400,000
80,000
20,000--25,000

Gippsland Lakes
Buchan Caves
Lake Tyers Forest

Park
Glenaladale Natlonal 16,000
Park
Gippsland Lakes Parks 110,000

Future demand

In the late 1970s, it was expected that
the rapld increases in fuel prices would
result 1n a decline in the visitor rates
to areas distant from capital cities.
The East Glppsland Tourist Reglon was
such an area - approximately 90% of wvis-
itors in 1979/80 came by car. In fact,
the increased fuel prices induced people
who would otherwise have gone interstate
to select a destinatlion within Vietoria,
This resulted in visitor numbers to East
Glppsland increasing.

The large and increasing population of
the Latrobe Valley is expected to be a
significant factor in the future recrea-
tional demand placed on the area.

Provision of additlional facilities for
motorists in reasonable proximity to
local attractions would reinforce the
use of towns 1n the study area as bases
from which day trips could be made.

Creatlon of highway parks (areas suff-
leiently large to allow travellers to be
isclated from the road environment and
to allow dlspersion of pilcnickers) along
the Princes Highway, would encourage
visitors to make a more leisurely and
thus safer Journey to thelr destlination.
The recently completed Stratford highway
park is a good example.
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HARDWOOD

The pattern of timber production 1n the
area has generally been in response to
fluctuating local requirements and to
periods of high demand generated outside
the reglon by the necessitles of war and
by periods of fast economic development.

History

The forests provided the Aboriglines wilth
shelter, implements, and food. European
settlers, however, brought greater
demands - initally for local building
materials and fuelwood, but subsequently
they cleared the forests for pasture and
croplands, and cut trees for fencing and
rallway timbers and tc supply the timber
industry.

Gold-mining commenced in the area in
1854, but declined and came to a halt
during World War I. While 1t lasted, 1t
greatly intensifled timber-cutting in
the foothills, as miners sought mine
props, heavy constructlion timbers, and
fuelwood. Concurrently, durable timbers
from the coastal plain forests were in
great demand for the then-burgeoning
pastoral industry.

Construction of the Latrobe Valley rail-
way in the 1880s brought additional cut-

FRODUCTION

ting in coastal forests. Apart from the
durable timbers needed for the project
itself, the rail 1link provided ready
access to markets in Melbourne, which at
that time was undergeing a building
boom. Economic development was greatly
assisted by timber supplies from Gipps-
land and by the advent of steam-powered
mills, which supplanted the slow process
of pit sawing. Products were used for
bridge and harbour construction, railway
sleepers, and street paving blocks, and
for buillding materials such as cladding,
framing, and sub-floor timbers. It is
of interest to note that, in 1911, a
sawmill at Brilagolong supplied yellow
stringybark flooring for use in Austral-
ia House, London.

Reduced production during the depression
of the 1930s was succeeded in the 1940s
by increased sawmilling occasioned by
World War II and the completion of salv-
age operations in the ash forests closer
to Melbourne, which were killed 1n the
1939 fires. Collins' sawmill at Brook-
ville made an important contribution to
timber supplies during the war years.

Moreover, the scarcity of petroleum fuel
necessitated the widespread use of char-
coal, which was burnt in gas-producers
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to fuel motorized transport. Charcoal- adjacent to Colquhoun railway station,
nroducing burners iIn the study area were large volumes of wood from the surround-
located at various sites near Bruthen, Ing forests were converted and ralled to
Nowa Nowa, and Brlagclong. At one site, Melbourne.

Timber cutters late last century
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The post-war bullding boom in Vietoria,
which contlnued into the early 1960s,
created peak demands for timber for
house construction. Several large saw-
mills were set up in the study area in
response to that demand. These included
mills at Swifts Creek, Nowa Nowa, Bruth-
en, and Buchan, whieh drew supplies
wholly or substantially from the study
area. During this period the township
of Heyfleld also expanded greatly, and

a maximum of nine mllls there directly
employed some 300 persons. Sawlogs for
these mills, however, came mainly from
forests to the north of the study area.
Production of railway sleepers was also
at a peak durlng the 1950s, with gangs
directly employed by the Vlctorian Rail-
ways working in foothlll forests. The
timber industry therefore made a vital
contribution to employment and the
reconstruction of post-war economies and
social structures.

Production of sawn timber dropped during
the economic recesslon of the early to
mid 1960s. Since that time, the indust-
ry has improved, with the trend to fewer
but larger mills and a greater degree of
mechanization. Sleeper production, how-
ever, still depends largely on the
swingsaw and chalnsaw, and production
levels remain low, 1n part because the
hilly terralin and serubby undergrowth of
the area make mechanized operations
difficult.

Firewood production declined markedly
from the 1950s to an annual volume of

less than 2,000 cu.m, but increasing
supplies of pulpwood have been sought
since 1965 for use in the pulp mill at
Maryvale. Pulpwood produced as a by-
product in sawlog operations has allowed
economic operations to continue into
largely defective or low-ylelding areas,
thus enabling their regeneration to pro-
duce more highly productlve forests.

At present, timber production 1s more
closely allied to long-term levels of
supply, and levels of output and employ-
ment have stabillized.

The Forests

The responsibility for wood production
from State forests rests with the
Forests Commission, Victoria. Timber
products supplied to industry from wlth-
in the study area include sawlogs, pulp-
wood, poles, sleepers, fencing mater-
ials and firewccd.

Timber productivity for the forests 1n
the area varies. Table 15 provides

a guide to the relation between the var-
ious structural vegetation types, the
main timber speciles withlin them, and
productivity.

In broader terms, stands greater than 40
metres tall are referred to as mountain
forests, whereas stringybark, gum, and
sllvertop forests less than HD metres
tall are known as foothill or coastal
forests, depending on their location.
Stands containing ironbarks, boxes, or
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PRODUCTIVITY OF HARDWOOD FOREST

Structural class

Main timber specles

Potential productivity *(M.A.I.,
cubic metres per ha per year)¥*#

Open forest IV
(trees over 4Om)

Alpine ash, mountain ash,
messmate stringybark,
mountain grey gum

M.A.I. range 7--21 depending on
slte; sultable for sawlogs and
pulpwood

Open forest III
(trees 27--40m)

Messmate stringybark,
silvertop, white stringy-
bark, blue gum (eurabb-
ie), mountain grey gum,
narrow-leaf peppermint,
yellow stringybark

M.A.I. range 3--6; suitable for
sawlogs, pulpwood, sleepers (some
specles), and other products

Open forest II
(trees 15--2T7m)

Silvertop, white
stringybark, red
stringybark, yertchuk

M.A.I. range 1--3; suitable for
sawlogs, pulpwood, sleepers (some
specles) and other products

Open forest II
(trees 15--2Tm)

red ironbark, forest red
gum, Gippsland grey
box, red box

M,A,I. 1--2; durable species main-
ly sultable for sleepers, poles,
piles, fencing and firewocod

Open forest I
(trees 8--15m)

Red stringybark, red
box

M.A.I. very low; mainly
suitable for fenclng materlals
and firewood

+  Structural class of the forests, after the classificatlon by R.L. Specht.

* The potential productivity is that expected wlth improved utilization, adequate

stocking, and intensive management of forests.

¥% M.A.I. stands for mean annual increment and represents the total volume product-
ion of logs up to a small.--end diameter of 10 cm under bark, divlded by the age of
the stand in years.
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red gum are classed as durable-species
forest.,

Mountaln forests

Alpine ash, mountain ash, messmate
stringybark, and mountaln grey gum are
the predominant timber species. Their
high volumes per hectare and fast growth
rates, combined with excellent wood
characteristies for a range of uses,
make them extremely important. Ash
specles 1n partlcular have timber with
an attractive appearance, a low 1necid-
ence of defect, and relatively low dens-
1ty. The better-guality timber 1is used
in flooring, internal Joinery, and
cabinet-makling. Ash timber 1s also
highly prized as a raw material for
paper-making because of 1its favourable
fibre properties, light colour, and low
denslty.

In the mountain forests, the harvested
areas are regenerated successfully by
remcving overhead shade, preparing a
suitable seed-bed, and seedlng or plant-
ing where necessary. Overhead shade is
reduced by removing trees during harves-
ting operatlions. In some cases remain-
ing trees are killed, except for those
retained as habitat trees. A suitable
seed-bed 1is provided by mineral soll ex-
posed durling loggling, or 1is prepared by
burning logging debris to produce an
'ash-bed'.

Seeding by hand or from the air with
specles endemlic to the area 1is usually

practised. Seed fall induced from trees
remalning on the slte sometimes provides
a supplementary source.

Foothlll and coastal forests

Both types of forest contain a similar
range of timber species, but the dis-
sected terrain of the foothills results
in a complex pattern of forest ranging
from low to high productivity. Coastal
forests, on the other hand, occur mainly
on undulating land and are more uniform
in productivity. They are alsc more
accessible.

The most important species include
silvertop,  messmate stringybark, white
stringybark, and yellow stringybark.
They produce sawn timber, used wicdely in
house-framing and general construction.
Pulpwood is alsco an important product
from these forests. Others include
poles, sleepers, and fencing materials.

Much of the productive forest has been
selectively logpged a number of times,
with the result that regeneration has
not occurred in some areas or, in
others, has been suppressed by the re-
maining trees. Non-commercial operat-
jons have been used to kill or remove
cull trees where finances permit.

Pulpwood harvesting in recent years has
enabled the rehabilitation of degraded
forests by allowing integrated sawlog
and pulpwood harvesting Iin stands that
1t was previously uneconomic to utilize.



Mixed-species sawloge at a log landing

Regeneration is then obtained by expos-
ure of szoil through mechanical means or
by fire, and by sowlng seed where nec-
essary. An established system of prim-
ary roads has enabled the dilspersal of
successive cutting areas, or coupes, in
these forests.

Durable-species forests

The main species are red lronbark,
Gippsland grey box, red box, and forest
red gum. Box--ironbark forests are
mainly located south and west of Lake
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Glenmaggle. They have been utlilized for
many years on a single-tree selection
basls and now essentlally comprise young
regrowth.

They are generally accesslble, and supp-
ly fencing materials and filrewood.

Regeneration of these forests is by cop-
lce on the stumps left after cutting.
Speclal restrictions apply to the Flora
and Fauna Reserve near Heyfleld and the
Moormurng Forest Park near Bairnsdale.

The Timber Industry

The Forests Commission, Victoria, super-
vises and controls the harvesting and
removal of timber from State forests by
a licensing system - with specified
condltions of supply. It may also enter
into agreements to supply wood of var-
ious grades and qualitiles, at specified
prices and levels of supply, to industry
and individuals.

Sawmilling

Sawmilling is an important iIndustry in
the area, providing employment at a
number of centres in Gippsland. A total
of 19 sawmllls - located at Erica,
Heyfield (5), Valencia Creek, Stratford,
Bairnsdale, Mount Taylor, Bruthen (2),
Swifts Creek, Ensay North, Buchan,
Buchan South, and Nowa Nowa (3) - have
licences to obtaln timber from wilthin
the Gippsland Lakes hinterland area.
Although the Erica sawmill has rights
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to timber from within the study area,
it is located outslde 1it.

31x of these mllls - drawing supplies
from Maffra and Bruthen forest distriects
- obtain all or most of thelr log supp-
lies from the study area. Some obtain a
smaller proportion of their total log
intake from it, while a few have not
taken supplles from the area 1in recent
years.

As Table 16 shows, in 1979/80 sawmills
operating within the study area directly
employed 562 persons in log procurement

and sawn-timber production. (It should
be noted that considerably fewer people
would be employed to process that pro-
portion of the timber derived only from
within the study area.) This employment
makes an important contribution to the
economic prosperity and social fabric of
the centres concerned.

Compared with mest sawmllls of a decade
ago, mills are now more mechanized, have
a greater through-put of sawn timber,
and require a smaller but more skllled
labour force. Over the past 15 years,
and in common with that in other rural

Table 16

EMPLOYMENT BY SAWMILLS LOCATED IN THE STUDY AREA - 1979/80

Supply area

(Forest district) Noe. of sawmills

Maffra
Bruthen

Nowa Nowa
owlfts Creek
Heyfield

oo ARV =R

Total 1

Source:

No. of employees

Mill Bush
20 10
* gl 21
114 33
39 8
169 54
436 126

Industry survey - Forests Commission, Vietoria 1979/80

Notes: 1. Sawmllls in the Heyfield forest district - and others at Ensay North,
Buchan South, and Nowa Nowa - have drawn most of thelr supplies from out-
slde the study area in recent years.

2. The sawmills llsted are those that draw log supplles from State lorest.



Sawmill at Buchan

industries such as agriculture, employ-
ment in the timber 1ndustry has steadlly
decreased, both in absolute terms and as
a percentage of the total work force
(see Table 3).

In recent years, however, with the en-
couragement of government decentraliz-
ation programs, secondary processing and
manufacturing timber industries have
undergone some shift from metropolitan
to country centres. One such relocation
has resulted in the retention of more
than 100 jobs in Heyfileld.
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The industry supplies markets in the
Latrobe Valley and the Melbourne metro-
politan areas, as well as servicing the
timber needs of local communities. The
sawn timber 1s produced malinly for use
in house construction. Other sawn prod-
ucts include fence palings, fork-1ift
pallets, formwork timbers used in con-
struction projects, and a varlety of
miscellaneous structural timbers.

Logs supplied from the study area for
converslion to variocus sawn products
averaged around 46,000 cu.m annually
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from 1975/76 to 1979/80. Loggling opera-
tions are conducted 1in most months of
the year, except in the wetter mountaln
forests, where logglng takes place 1in
summer only. Sawmills such as those at
Heyfield, Nowa Nowa, and Swifts Creek,
which obtain most of thelr supplies from
mountaln forests, therefore require an
alternatlive source In winter to supple-
ment stockplled logs. The avallability
of lower-altitude forests 1s thus very
important to them in provliding an ex-
tended logging season.

Pulpwood

On those areas of forest where manage-
ment for production of sawlogs 1s the
primary land use, the ability to harvest
pulpwood as a residue from sawlog opera-
tions has both short- and long-term ad-
vantages. The forests of the study area
have suffered from past wildfires that
have causgsed defects 1n the trees and
made many of them elther wholly or part-
fally unsuitable for sawn-tlmber prod-
uction. The full potentlal of such
forests can only be realized by the re-
moval of stands of unproductive trees
and thelr replacement with healthy and
vigorous regrowth.

While the full potential will not be
realized for many years, the immedlate
benefits of the controlled removal of
pulpwood, as part of 1integrated forest
management, are the increased effleciency
of regeneration procedures following
loggping, a greater growth rate of the

Mount Taylor log-ehecking station

resulting stand because of reduced com-
petition from overwood, and lncreased
levels of economle activity and of Job
opportunities within the forest and re-
lated Industries.

Australlan Paper Manufacturers Ltd re-
ceives part of its hardwood pulpwood re-
guirement from State forests wlthin the
study area, and converts it tc wood pulp
and paper products at 1ts Maryvale mill.
The company 1= one of the two largest
decentralized employers in manufacturing
in Vietoria, directly employing some



1,300 persons at Maryvale. A further 30
persons are employed in pulpwood pro-
curement from the forests wlthin the
study area.

A.P.M."'s Maryvale mill
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Supply of pulpwoeod to the company from
State forest is effected under the terms
of an Agreement ratified by an Act of
the Parliament of Victorla. This Agree-
ment incorpeorates a supply schedule that
increases from the 1981/82 level of
525,000 cu.m to 765,000 cu.m towards the
end of the agreed supply period in 2004,

The Gippsland Lakes hinterland is not
currently a major supply area for the
mill. (The actual volume during 1980/81
was about 34,000 cu.m). It will be more
significant in future years, however,
glven the indlcated planned 1ncrease in
pulpwood supply. The pulpwocd to be
supplied then either is not belng used
at present or is wasted by belng burnt
in the necessary forest regeneration
procedures followlng sawlogglng.

The major expansion of the Maryvale mill
recently announced by the government and
A.P.M. Ltd, which will create a further
300 Jobs at the mill, will utllize the
additional supply already provided for
in the Agreement as well as additional
wood from company forests and plantat-
lons.

Rallway sleepers

About 12 part-time sleeper-cutters oper-
ate in the area, malnly in foothill and

coastal forests. The maln specles cut,

which are known collectively as 'Gipps-

land whites', include white stringybark

and yellow stringybark. Durable species
such as red ironbark, Gippsland grey
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box, and forest red gum are much sought-
after, but are in short supply. Annual
production of sleepers in the 5 years
1975/76 to 1979/80 was about 23,000
pleces; the estimated production for
1280/81 1s 34,000,

Other timber products

Files and transmlission poles are prod-
used for use throughout Vietorla. In
recent years about 29,000 lineal metres
have been supplied annually.

The forests, particularly those near the
agricultural areas, supply the rural
community with readily available wood
for farm timbers and fuel.

Poles are used for equipment sheds, tank
stands, hay sheds, and a variety of
rough construction purposes. Fencing
materials continue to find a steady
market, with production averaging about
53,000 pileces annually. Firewood prod-
uction has remained steady over the last
few years at about 1,700 cu.m per annum.
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SOFTWOOD

With the exception of a number of trial
plots and small school plantations tot-
alling 70 ha, no softwood plantations
have been established on public land
within the study area. The government
has undertaken, however, that it will
inerease softwood supplies to Australian
Paper Manufacturers Ltd, and that, where
company freehold forest land is required
for coal-based development, suitable
otlhier land will be made available to the
company. As a result, it could be ex-
pected that public land would be consid-
ered for softwood production 1n the
future.

Sultablility criterla for radlata pine

Radlata pline (Pinus radiata) is the maj-
or softwood species grown in Victoria,
and the following growth conditions are
desirable:

¥ a minimum rainfall of 700 mm per year
(sites with rainfall between 650 mm
and 700 mm per year are generally
considered marginal for pines; how-
ever, with appropriate slte preparat-
lon they can be used successfully, if
the rainfall is reliable and well
distributed throughout the year)

PRODUCTION

E

a neutral or slightly acid soil of at
least moderate fertility

¥ pood drailnage

¥ a minimum of 0.5 m (but preferably
0.75 m or more) of soll over any
root- or water-impeding layer

¥ freedom from heavy snowfalls (that
1s, elevations less than 950 m, and
preferably less than 800 m)

It is possible to modify sites to make
them more suitable for growing radiata
pine, because 1t is a very hardy and
adaptable species. Experience obtained
in establishing plantations, and from
trials, has led to some generalizations
on modifying sites to achieve this. The
following comments generally apply.

The gradatlional solils developed about
the highlands support good growth, prov-
ided there is no impeded drainage.

Growth rates on heavy clays and shallow
solls can be 1improved by deep ripplng to
facilitate root penetration. Ripping on
the contour will conserve water in dry
areas. In low-lylng areas - where the



problem 1s too much water - ripping down
the slope will assist dralnage.

Application of phosphate fertlllizers on
soils deficieént in phosphorus (and/or on
those with high phosphorus absorption)
is often worth whlle.

Applications of 100--600 kg superphos-
phate per hectare have 1ncreased growth
by 25--30% on young solls on granlte in
western Gippsland and on heavy clay
soils in the central highlands (Ballarat
Zone). A similar response has occurred
on the light sands over clay subsoclils in
areas planted by A.P.M. in Gippsland,
and in the south-west of the State.

Speciflc trace element deficliencies can
be corrected where necessary by addition
of the element or by appropriate site
treatment.

Establishment of softwocd plantations

Most softwood plantations in the study
area have been establlished by A.P.M.
Forests Pty Ltd, on freehold land.

These A.P.M. plantings form part of

more than 40,000 ha of softwood plantat-
ion that the company has established
over the last 30 years to supply its
processing plants in the Latrobe Valley.

The biggest of these plants, the pulp
and paper mill at Maryvale, is the
single largest decentralized plant 1n
Victoria, directly employing 1,150
people. The company also operates a
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sawmlll at Morwell, which utilizes pine
logs and employs a work force of 140. A
further 460 people are employed in
forestry - both in the establishment and
maintenance of plantations and in wood
procurement through contractors.

A significant and increasing number of
individuals and small companies have
also planted softwoods on freehold land,
especlally following the introduction of
a government loan scheme in 1966 design-
ed to encourage and assist land-owners
to establish farm wood-lots as a source
for local forest industries.

Table 17 lists the areas of softwood
plantation in the study area.

Table 17

SOFTWOOD PLANTATIONS IN GIPPSLAND LAKES
HINTERLAND (1980)

Ownership Area (ha)
Fublic land

Forests Commisslon 8]
Other (such as State school

plantations) 70
Freehold land

Farm forestry loan

areas (11) 320
Other (mainly A.P.M.

Forests Ltd) 6,430
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'he Bairnsdale High and
mary Schools’' emall

pine piantation at
Mount Taylor is the
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targest suca pLanidiion
on publie land anywhere

in the at udy area

Industrial requirements

Conversion to wood pulp at Maryvale is
Lthe maln Industrial use for softwood
currently grown within the study area.
" plantations to yield
lace, materlal from
1l fellings main-
sawlogs. A soltwood pres-

ment plant 1= located at

Fulure plantation development

ommittment to A.P.M.
mlssion will supply

pulpwood volumes from Glppsland rising
to 200,000 e¢u. m by the year 2000. ¥
order to meet this commitment and pro-
vide for sawmilling and other assoclated
iIndustries iIn the Latrobe Valley, the
F'orests Commisslon has been directed to
Increase 1ts rate of plantation estab-
lishment 1in the Latrobe Softwood Planta-
tion Development Zone from 600 ha to
1,300 ha net per annum.

At this rate of planting, the plantation
zone's target of 40,000 ha net, about a
thiz of which has already been planted
or for which land has been allocated,
would be reached early next century.




The government has alsc agreed that,
where A.P.M., forest land in the Latrobe
Valley is required for coal extractlon,
power station, or other purposes, sult-
able other land will be made available
to the company. Adopting the hlghest
development scenario for both S.E.C. and
non-S.E.C. coal-fields, it would appear
that no more than about 2,000 ha (net)
of A.P.M. plantations would be affected,
and therefore subject to replacement, in
the next 10 to 15 years. However, over
a 50-year periocd some 12,000--13,000 ha
{net) of A.P.M. plantations could be
required for coal-based development.

Thus, the expanding wood requirement for
the A.P.M. mill, together with the poss-
ible loss of A.P.M. freehold land over
the next 10 to 15 years, could result in
the need for some 28,000--29,000 ha net
of softwood plantations to be establish-
ed.

The present Latrobe Softwood Plantation
Development Zone, which 1s outslde the
study area, does not contaln sufficient
suitable public¢ land to cater for these
extra plantations. Furthermore, because
of strong demands on the Latrobe Valley
land base for industrlal, residential,
and agricultural uses, the large-scale
purchase of private land for plantation
establishment may be nelther peossible
nor desirable.

In the light of these factors, consider-
atlon may need to be given to the use of
land in the Gippsland Lakes hinterland
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area to meet at least part of the re-
guirements for additional softwood plan-
tations.

Freliminary reconnaissance work, which
the Forests Commission has carrled out
to determine the sultabllity of land for
softwoods, indicates that approximately
27,000 ha of public land in the study
area could meet the site requirements
for softwood establishment. Thils land
is located in the Stockdale, Provilidence
Fonds, Lindenow--3Sarsfleld, and Scuth
Buchan areas indicated by cross-hatching

Publie land near Stockdale supporting
white stringybark open forest is typical
of land the Forestes Commisaion says

meet the requirements for softwoods
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Table 18

PREDICTED PRODUCTIVITY OF RADIATA PINE PLANTATIONS

Site treatment

Ordinary - No weed control;
23 kg phosphorus
per ha at age 0

Medium - Weed control;
23 kg phosphorus
per ha at age 0

Intenslve - Weed control;
intensive
fertilizer

Predicted MAI (m*/ha/yr)
at age 10

Site quality

class*
?1:5_"'9 ?——Vl
12-=15 1IV==V
19=-=20 111

¥ Site quality - described on a scale of 1 (very good) to V111{ very poor)} - 1s used
quantitatively in South Australia and frequently applied descriptively in
Victoria. The conversion from predicted MAI at age 10 to site quality class 1is

approximate.

in Figure 6. It is important to note
that these areas have as yet been ident-
ified only on the basis of broad-scale
reconnaissance, and detalled assessment
needs to be undertaken before finally
deciding their sultablity.

The study area also contains large areas
of privately owned land that meet the
slte requirements for softwood estab-
lishment. The extent to which purchase
of such freehold land may be used to
meet the plantation requlrements will
depend on factors such as the land's
price, avallability, and location, and

the availability of government funds for
its purchase.

Potential productivity

The productivity of a site can be meas-
ured in terms of the average annual
growth of wood volume per unlit area. It
is expressed in cublc metres per hec-
tare and is known as the mean annual
inerement (MAI). Mean annual growth
rate typlcally increases steadily until
the plantation reaches about 30 years of
age and then remains more or less const-
ant until about U0 years of age. A
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gradual decline follows, as the trees
become older and less vigorous.

Detalled soll studies have not been
carried out in the study area to date to
confirm areas suitable for softwoods,
but much of the potentially sultable
land has apparently simllar soils to the
exlsting A.P.M. Forests Pty Ltd plantat-
ions in the 8tockdale area. Growth data
from these plantations suggest that the
range of productivities shown 1n Table
18 would be achleved.

Froductivity of an area can also be in-
creased, by using genetically superior

seed sources and through the application
of capital-intensive establishment and
tending techniques. These techniques
include fertilizlng at or shortly after
planting, weed control, cultivation,
deep ripping of sites with soil layers
that impede the movement of soll water,
and the addition of trace elements.

They can lead to a considerable increase
in productivity, as shown in Table 18.

Reference
Bureau of Agricultural Economlc. 'The

Australian Softwood Products Industry.’
{AGPS: Canberra 1977.)
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AGRICULTURE AND APICULTURE

Primary production throughout the Glpps-
land Lakes hinterland encompasses a wide
range of activities - from timber mill-

ing to commerclal fishing - and includes
agricultural activities such as grazing,
cropping, and vegetable production.

Map 9 Indlcates the locatlons of these
various major primary industrles. The
fishing and timber industrles are dis-
cussed in separate chapters.

Agriculture

The majJor agricultural enterprises in
the study area produce wool, mutton,
lamb, beef, milk, vegetables, and maize.
Minor products include walnuts, orchard
fruits, cereals, wine, and mohair.

Some 42% (approximately 375,000 ha) of
the area is agricultural land containing
about 1,500 separate holdings - chiefly
on the flat to undulating land in the
south. Most of 1t 1s cleared.

Agricultural environment

In the south, the agricultural lands
comprise extensive plains of malnly dup-
lex soils (belng relatively infertile
near the coast), deep fertile alluvium

on the river flats, and the podzols and
sand of the foothills.

In the north, they comprise river vall-
eys and the less-steep slopes of the
surrounding mountains, such as around
Buchan.

On average, rainfall is evenly distrib-
uted throughout the year. Annual aver-
ages range from less_ than 600 mm around
Maffra, which is under the influence of
a rain-shadow caused by the mountalns to
the west, to more that 1,000 mm in the
high country. Local rain-shadow effects
are also evident in the mountaln valleys
such as at Dargo and Ensay.

Irrigation augments water supplles on
the alluvial flats of the majJor streams
and in the Macalister Irrigation Dis-
trict around Maffra.

Warm, calm days are common throughout
winter, and summer temperatures are
often moderated by easterly breezes. As
would be expected, temperatures do not
range as widely on the coast as they do
further inland, and they are somewhat
lower again in the mountains during
winter, although in summer they can be
higher.
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Pasture growth can occur at any time of
the year, but 1s usually slower in win-
ter and often ceases in summer due to
lack of molsture.

Pastures

In common with most of Viectorla, this
area has phosphorus-deficient soils, and
superphosphate fertilizer is used wide-
ly. Potassium deficiency affects many
off the lighter soils, and may develop in
other soils under iIntensive cropping.
Where necessary, the trace elements
copper and molybdenum are alsc applied.

The main introduced grasses throughout
are perennial ryegrass and cocksfoot,
with some paspalum and phalaris. Native
perennial and annual grasses and the
annual clovers and medics also make sub-
stantial contributions to pasture prod-
uction.

Subterranean clover, an annual, is the
most productive clover on the dryland
(unilrrigated) pastures, although the
perennial white clover can be prolifie
in some years, particularly after summer
rain. Under irrigation, the pastures
usually comprise perennial ryegrass,
cocksfoot, and white clover.

Where lucerne is grown on the alluvial
flats, it is used mainly as a source of
hay. 1t may alsc be grown on other
sites with good dralnage, and in these
situations 1s used for both hay product-
lon and grazing.

Dairying

Some 450 dairy farms (4% of the total
for the State) operate in the area and
produce whole milk with an annual gross
value of about $19.7 million (1980 farm-
gate prices). Most of this milk supp-
lies two processing plants at Maffra.

The majority of the dairy farms are loe-
ated in the Macallster Irrigation Dis-
trict, in the Shires of Maffra and Avon;
the balance occupy the alluvial flats of
the Mitchell River near Bairnsdale and
the Tambo River near Bruthen.

The last decade has seen a 38% reduction
in the number of dairy farms in the area
and a reduction of 16% in the number of
dairy cows; thus, the number of milking
cows per farm has increased by 36% over
the same period.

Table 19 indicates these changes 1n each
of the relevant municipalitles.

Farms that have ceased dairying have, in
the main, been on the dry (unirrigated)
country. The industry has now concent-
rated on irrigated land, where pasture
production,.is more reliable.

To ensure the supply of fresh milk
throughout the year, price incentives
are offered to farmers to compensate for
the higher cost of production during the
winter. Normally the calving season 1s
concentrated into the August--September
period, in order to match the lactation
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Table 19

DAIRY FARM STATISTICS 1979/80 (1969/70)

Shire Dairy farms Mi%%ég%)cows Average herd size
Avon 110 (153) 11.9 (11.9) 108 (78)
Bairnsdale 55 (132) 4.7 (8.6) 85 (65)
Maffra 252 (346) 30.1 (32.%) 119 (95)
Tambo 36 (98) 2.6 (5.3) 72 (54)

453 (729) 49.3 (58.5) 109 (80)

Source: Department of Agriculture

pattern of the cattle to the ready
avallability of pasture, thereby maxi-
mizing production.

Beef cattle

From a peak in the mid 1970's, the numb-
ers of beef cattle in the area declined
steadily to about 112,000 head (4.3% of
State total) in March 1979. This re-
duction has been due to a combination of
the lower profitability of beef compared
with sheep and the unfavourable seasonal
conditions.

Map 9 indicates the proportional usage
of freehold land for beefl or sheep prod-
uction. (These proportions are based on
the dry-sheep-equivalent capacity of the
areas - using the ratio of one beast

being equivalent to one beef animal or
10 dry sheep.)

On the irrigated pastures in the south
of the study area, the few beefl cattle
enterprises mainly fatten stock for mar-
ket and vealer production. Elsewhere,
the proportion of beef cattle to sheep
varies: from about 20% cattle, on the
plains in the south, to all cattle on
the pasture lands in the mountain vall-
eys. Here, the industry is based on
breeding herds (primarily Herefords)
producing weaner calves for the autumn
sales.

Forest grazing

More than 25% of publie land in the area
is held under some form of grazing
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right. Map 9 shows the larger areas of
public¢ land subject to such grazing
right. Many other areas are too small
to show at this scale of mapping but are
nonetheless Important for such things as
horse paddocks close to towns.

Three major systems of granting grazing
rights apply:

¥ grazing licences granted by the De-
partment of Crown Lands and Survey
for a period of 1 year (although they
can be 1issued for a 2l-year period),
with or without restrictions on
cattle numbers and usually renewed
annually (this applies to about 80%
of the grazing rights)

¥ annual grazing licences granted by
the Forests Commisslon for blocks on
reserved forest, with or without res-
trietlion on numbers

* aplstment granted by the Forests Com-
mission on reserved forest, generally
for a shorter term, with fees zet on

a per-head basis (the Lands Depart-

ment c¢an also 1lssue aglstment per-

mits)

In most cases, the licensee, on applic-
ation, is usually granted the same graz-
ing block year after year. The numbers
of cattle run on a grazing block each
year may vary - depending on market con-
ditions, feed conditions on the licens-
ee's freehold, and the condition of the
blocks. Some blocks may not be used for

"
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Cattle grazing irrigated pasture near
Stratford

several years; in others, grazing con-
ditions may deterlorate due to the
growth of scrub specles,.

For the majority of the licensed blocks
in mountalnous areas, the topography and
vegetation restrict grazing to the rlat-
er ridge-tops or the flats and lower
slopes 1n valleys.

The Fisherdies and Wildlife Divislion may
allow seasonal grazing of certain areas
under 1ts control in order to reduce
fire=-hazard conditions. The Nyerimilang
Estate, now under the control of the
National Parks Service, 1s a long-estab-
lished grazing property that a local



Beang grown for procesaing

grazler continues to use, by arrangement
with the Servlce. Similarly, a property
belonging to the Gas and Fuel Corporat-
ion, adjoining Lake Victoria, i1s farmed
by an adjoining landholder, Land owned
by the JLJbL Rivers and Water Supply
-:.‘._u_':_.':!:::hz.i on at Tabberabbera 1s also held
under grazling llicence,

The number of sheep throughout the State

iched a peak 1in the early 1970's, but
nu:.lh_d to about 22 million to &qu the
end of the decade, Thls tendency was
ref'lected in the study area, where some
423,000 head (2% of the State's total)
were recorded in March 1979.

Wool production from Merinoc sheep is the
main industry on the drier plains be-
tween Stratford and Bairnsdale. [n the
; lls, the proportion of sheep to
11ls, and around Ensay farmeprs
run sheep and cattle in almost equal
proportions.

A significant contributlion is made to
farm income by the sale of surplus
sheep, and some properties produce prime
lambs for the market.

Pasture improvement, with the troduct-
ion of subterranean clover and applicat-
ion of superphosphate, has lifted the
carrying capaclty of the southern plains
area from about two sheep per hectare in
its native state to ten sheep per hect-
are. FProductivlty per sheep has also
increased, due to better nutrition and
breedling.

Vegetable production

From an industry that, 20 years ago, was
based almost entirely on beans, veget-
able production in the study area has éex-
panded and diversified and is likely to
continue to do so, provided suiltable
markets can be found.

Mild climatic conditions and the availa-
bility of irrigation water make the
fertile alluvial river flats prime
vegetable-growing sites. Some thousand
hectares of such land on the Mitchell
River fllt’.a, near Lindenow, are devoted
to vegetable production, and in 1980/81



yielded a gross income of approximately
$ 6 milllon. A smaller area 1s located
on the Tambo Rliver at Bruthen, and some
vegetables are also grown in the Macal-
ister Irrigation District, at Briagolong
and Dargo, and in a few frost-free areas
near the coast.

Victoria's main area for the growing of
beans for processing is on the Mitchell
River flats. Other summer crops grown
here and elsewhere in the study area are
beans for seed (at Dargoc) and vegetables
such as sweet corn, capsicums, tomatoes,
and gherkins In the coeol season, the
brassicas (LJDDHHEH, cauliflowers, broc-
celli, and brussel sprouts) are grown.

Most vegetable production is under con-
tract to food processors based 1n Melb-
ourne; no processing industry exists in
the study area itself.

Cropplng

Of some 2,000 tonnes of maize harvested
in the State during 1978/79, 95% came
from within the study area. The crop is
usually grown on the river flats under
irrigation and 1s used for stock feed
locally or for processing. The area
Bown to malze has lncreased over the
last few years and further expansion is
expected

Availability of improved cultivars and
reasonably good prices for graln have
led to an increasing interest in the
growing of cereal crops (wheat and bar-

leyjin the area. About 2,000 ha are at
present being sown to cereals each year.

The summer railns that prevall 1n eastern
Gippsland make the area ldeally suited
toc the growing of lucerne; some 1,200 ha
were planted in 1979. The lucerne may
be grazed, or cut for hay production for
subsequent on-farm use or to be sold as
a cash crop.

Orchards east ol Balrnsdale and near
Lakes Entrance produce apples, pears,
passionfruit, and Chinese }OUHEbLLPiﬂu,
and also frult-tree nursery stock lor
orchard suppllies. Near Dargo, walnuts
are grown commercially in orchards,

" ‘,,l
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Gherkin eucumbers being graded and
packed



while those collected ffrom the trees
scattered throughout the township are
sold on a community basis. Many ol the

walnut trees grow on public land water

frontages.

Small vineyards near Lindenow South and
Lakes Entrance are at present the only
cammercial wine-producers in the region.

Sweet corn on the Mitehell River flates

Apiculture

The apiculture industry depends on the
introduced honey-bee Apis mellifera.
This social insect collects and stores
quantities of plant nectar as a carbo-
hydrate food source. The excess is har-
vested as honey. In the process, the
bees also collect pollen on speclally
adapted hairs on their rear legs. Poll-
en 1s a protein food that they store,
along with the nectar, for feeding. The
pollination activity of honey-bees, par-
ticularly in relation to agriculture and
horticultural crops, 15 probably more
important than theilr commercial value as
producers of honey.

Commercial bee-keeping is a "migratory'
industry. Operators truck thelr hives
to areas of high nectar yileld, following
the honey flow of different eucalypts.
They also travel to over-winterling areas
where the bees can bulld up thelr stocks
of" pollen.

While U5 apiarists regularly operate in
the study area, this numbcr could 1In-
crease greatly 1n seasons when prospects
are much better there than in other
parts of the State.

The bulk of Victorian honey is sold to
large processors, who clarify and pack
it for export and for the home market.
Most bee-keepers also maintain a small
local trade in their own areas. About
half the annual Australian production 1is
exported, mainly to the United Kingdom,



but popular honeys such as yellow box
are almost entirely consumed by the home
market.

Aplarists also harvest guantities of
beeswax, & product with many uses, in-
eluding cosmetle and polish manufacture.

Honey valued at almost half a million
dollars and beeswax worth around $10,000
are produced here annually. This 1s the
value of direct production within the
area and does not take account of pro-
duction elsewhere following build up and
preparation of bees in the study area.

It is estimated that about 5% of Victor-
ia's honey products come from the study
area. However, this proportlon 1is ex-
tremely variable and could range up to
90% of the 3tate's annual production in
years when heavy flowering cccurs in the
forests of this area but poor honey

flows are found elsewhere.

Important plant species

Eucalypts are the most important honey-
producing species, but others - which do
not produce high nectar ylelds or on
their own produce a poor-quality honey -
can be particularly important for brood
rearing. These include wattles, hop
bush, banksias, tea trees, bottlelrush,
and sweet bursaria. The following spec-
les are the main eucalypt honey flora.

Yellow box regularly ylelds nectar to
produce the best-quality honey in Aust-
ralia. Bees do not collect its pollen,
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Loading hives in the coastal forest

however, and would deterliorate without
access to an alternative source.

Red lronbark yields coplous quantities
of nectar to produce first-grade honey
but, like yellow box, produces little
pollen.

Red box produces a good-quallty honey,
but nectar flows are unreliable. Virt-
ually no pollen is yielded

Fuzzy box 1s a wvaluable specles support-
ing an average production of 50 kg of
cholce honey per hive in an average to
good season.

Gippsland grey box ylelds moderate quan-
tities of nectar that produces a light-
coloured, mild honey Follen ylelds are
poor.
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Red stringybark is variable in its prod-
uctivity of both nectar and peollen. It
preduces a medium-grade honey.

On agricultural and horticultural land,
lucerne and seed crops and various clov-
ers are important sourcves of nectar and
pollen. Declared noxious weeds, such as
blackberry and thistles, are also 1m-
portant sources. A potential disadvant-
age in utllizing any of these plants
lies in the application of pesticides -
to protect the former group and kill the
latter - that can rapidly decimate a
whole aplary.

Licensed bee-keeplng on public land
On private forested and agricultural

land, siting of hlves 1s by arrangement
with the land-owner. On reserved forest
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the Forests Commlission issues bee-farm
and range llicences. A licence covers an
area with a 1.6-km radius, which has
good access, satislactory vegetation,
and a supply of water. Temporary bee
sites may also be licenced.

The Department of Crown Lands and Survey
operates a similar system of licences on
unreserved Crown land,

The study area currently contalns 19
bee-farm and range licences plus a large
number of temporary sites. However,

the numbers do not accurately reflect the
use of public land for honey productilon,
as many sltes on private property work
the adjacent public land. It has been
estimated that, for every site on publie
land, up to a dozen bee-keepers could be
using this land from private property.
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COMMERCIAL FISHERIES

Gippsland Lakes

The Gippsland Lakes have always been a
source of fish for both food and rec-
reation. Glppsland's original Inhabit-
ants = the Aboriginal people of the Kur-
nai tribe - were skilful fishers, using
spears, nets, and fish pens. The con-
centration of thelr camps around the
lakes 1ndicates that they came to rely
upon this plentiful food supply. In
ffact the lakes fisheries were so prolif-
ie and dependable that the Kurnal rarely
needed to move far afleld in search of
foed.

The first white settlers fished both for
the table and lor relaxation. It was
not long, however, before they realized
the potential of the lakes' flsherles
and began to utilize them 1n a more in-
tensive fashion. Thus began, more than
100 years ago, commercial fishing in the
region.

Commercial fishing received a boost when
a rall-head was established at Sale, in

1879. From that time fish caught in the
lakes were transported by steamer (from

as far east as Lakes Entrance) to Sale,

whence they were railed to Melbourne.

With the establishment and upgrading of
the Princes Highway, the importance of
the Glppsland Lakes as a supplier to the
Melbourne fish market increased marked-
ly.

By 1919, commercial fishermen had an an-
nual catch of 434,000 kg of black bream
- then and now the most lmportant spec-
les harvested from the Gilppsland Lakes -
as well as a variety of other species
such as mullet, flathead, salmon, and
garfish. From then on, the commercial
cateh declined steadily until by 1940 it
had decreased to 19,500 kg, a decrease
of 95% in 21 years.

This decrease resulted when the lake-
beds lost the water plant known commonly
as eel grass (Zostera sp.). The Zostera
beds are important to the bream fishery,
because they act as a nursery area for
immature fish and provide habitat for
the shellfish and other species import-
ant as food for the bream.

Not untll the late 1950s did Zostera
again become established over much of
the floor of the lakes - the reason or
reasons for this regeneratlion are the
subject of some conjecture.
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with the return of the Zostera beds, the The Gilppsland Lakes currently form Vict-
bream catch increased to the polnt oria's second-largest estuarine fishery,
with about 35 full-time flshermen, based

exceeded 486,000 kg. in Lakes Entrance, Paynesville and Met-

-

where, in 1973-T4, commercial product]

Fighing from bark cances on Lake Tyers (e. 1888)
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ung, producling about 500 tonnes of fish netting, selning, and stake netting. Of
annually. This catch represents some- the specles caught, black bream, yellow-

"2
thing less than 10% of the State's total eye mullet, luderick, tailer, and Euro-
ish production, pean carp predominate. Fish are boxed

and then sent in either iced or refripg-
[n this multi-species estuarine fishery, erated containers to the Melbourne fish
methods, Tishing gear, and boats have market. Transport and sale are arranged
not altered greatly over the last 20 by elther {lshermen's co-operatlives or

ara. The major methods used are gill the individual fishermen.



The Fisheries & Wildlife Division, which
is responsible for the management of
this and all other Victorian fisheries,
econslders that the current level of
commerclal fishing does not signiflcant-
ly deplete fish numbers. It further
belleves that thls level of commercial
fishing, involving fewer professional
fishermen than previously licensed,
coupled with regulations as to where and
when they may operate (the lakes are
closed to commercial fishing from 10.00
a.m. Friday to sunrise Sundays) ensures
that an adequate share of the fish stock
is available to recreational anglers.

A number of licensed bait fishermen also
operate in the lakes, collecting sand-
worm, shrimp, crab, prawns, and shell-
fish for sale as fishing bait to
anglers. This small industry may employ
up to 12 operators at any cone time.

Over the years, there have been a number
of attempts at farming Sydney rock oyst-
ers in the Gippsland Lakes, and a group
of Lakes Entrance flshermen is currently
uslng a number if sites east of Metung
for experimental farming. It 1is too
early at thilis stage to accurately assess
the success or otherwise of the venture.

Fresh water

The area supports only a relatively
Small fresh-water filshery, with short-
and long-finned eels as the major com-
mercial species. These specles have
been commercially explolted since the
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early 1960s, but usually only two or
three fishermen operate in the area at
one time. In 1975 the value of the
annual catch was approximately $35,000.
short-finned eels are the most valuable;
they are snap frozen and smoked, and
mostly exported to Europe. The long-
finned eel is so0ld to local commercial
fishermen for bait.

Fisheries regulations allow eel-fisher-
men to operate 1n all lakes, dams,
swamps, etc. south of the Great Dividing
Range, but do not allow them to work 1n
streams flowing into the lakes system.
They may work in the lakes themselves,
but do so only occasionally, because the
eels are only rarely -concentrated in
commercial quantitles.

The long-finned eel



Unloading fish at Paynesville

Fal

During the 19203 and 19305 the port of
Lakes Entrance developed as a base for

boat 1shlng outsic the barrler In the
Inshor: as ] ish 3, omall guant-
i ! hark, barracouta, and crayfish
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After World War 11, the Lakes En
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nt of the Danlsh seine trawl
hich explolted the sizeable trawl
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f'ound on the continental shell

ZFrounds
at the eastern entrance to Bass Strait.

By 1980 this lishery was j'sr'l,lil.lk:i:lgf be-~
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1 3,000 tonnes of demersal

y¢hool whiting, flathead
fish. Most of the
ported t: '

fresh or

New South Wales,

remalnder is sold
fah in Victoria

1966 Australia's only [lsh-meal plant

was established on Bullock Island at

Lakes Entrance. This plant is based on
purse-seining for anchovies and pllch-
ards in inshore waters within 3 to 5

kllometres of the coast. The industry

supplies up to 20% of Australia's fish-

Although Lakes Entrance {ishermen had

For many years been aware of the pres-
ence of scallops along the Ninety Mile
Beach, 1t wasn't until the decline of
Port Phillip Bay scallop-beds that any
serious attempt was made to exploit this
fishery. During the mid 19605, commerc-
ial seallop-beds were located in the
ocean waters adjacent to Lakes Entrance.
These and more-recently discovered beds
have supported a profltable scallop
industry.

A sandbar seaward of the entrance res-
tricts the vessels using Lakes Entrance:
the depth of water and wave size limit
Lhe draught and thus the size and oper-

iting range.

Dredping 1s carried out by the FPorts and
Harbours Division with the aim of maklng
the port safe lor the present fishing

& -]

leet., Even with thils restriction.



Lakes Entrance 1s currently Viectoria's
largest fishing port, and on occasions
has been the largest fishing port 1in
Australia on the basis of welght of fish

landed.
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MINING AND QUARRYING

This chapter should be read in conjunc-
tlon with Map 11 (Mining and Quarrying).

Minerals

The search for minerals played an impor-
tant role in the early settlement of
Gippsland, although the amounts won f{rom
the area covered by this report were
relatively small.

Since 1965, U40 mineral exploration 1li-
cences have been granted over both public
and private land, either wholly or par-
tly within the study area. O0Of these 13,
covering a total area of 3,794 sq km,
remained current in November, 1981, In
addition, 13 applications for licences
covering a further 6,790 sq km are pend-
ing.

Recent mining within the study area has
been restricted primarily to the produc-
tion of small quantities of iron ore and
kaolin; most of the current mining
tenements (Table 20) are located on pub-
lic¢ land.

Gold

Payable gquantlities of gold were taken
from most of the rlvers of the area and

from many reefs during the gold-mining
era - between 1854 and World War 1.

The greater proportion of reefl gold in
the study area has been found in rocks
of Ordovician age; although some has
been found in reefs in the Snowy River
volcanles, in thin quartz or kaolin
seams Intruded in Joints in the lower
Avon River Group of shales and sand-
stones (north of Briagolong), and in
reefs associated with the Woods Point
Dyke Swarm.

A gold mine on Yahoo Creek - a tribut-
ary of the Nicholson River - 1is managed
as a tourlst attraction.

Silver and lead

These minerals are assoclated with bar-
ite (a barium mineral) in the basal part
of the Buchan Caves limestones, and with
the Snowy River volcanics and subsequent
intrusive rocks from the early Devonian
period.

There are no known large concentratlions
of the minerals; they have been found
only as small veilns and in the crystall-
ine linings of small cavities 1n the
country rock.



Table 20

MINING TENEMENTS, NOVEMBER 1981
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Tenement type No. Parish Area (ha) Mineral Expires
Mining lease 149 Kooroon 28.14 gold 28/7/88
" " 411-1 Nowa Nowa South 8.7 iron renewal

application
" " hagy Kooroon 2.3 gold 28/7/88
" . 536=1 Nowa Nowa South 15.9 iron 9/10/82
" " 614 Tinamba 3.0 kaolin 3/6/86
Gold-mining lease 5650 Quag-munjie 30.9 gold 6/9/86
Mineral lease 8788 Buchan T.B iron 29/5/83
Miner's Right Claim 271 Butgulla 1: gold 11/10/82
L T92 Butgulla 1 gold 11/10/82
" 858 Butgulla 1 gold 20/7/82
Mineral search 1954 Bullumwaal Lo nickel, cobalt, 13/8/82
licence gold
% " 1955 Bullumwaal 4o sllver, bismuth 13/8/82
molybdenum,
platinum
L " 2028 Bullumwaal 4o gold Nov.'82
o " 2118 Moornapa 4o gold Nov.'82
" " 2241 Butgulla 4o gold h/10/82

Active exploration for silver and lead

1s continuing in the Buchan area, al-

though earlier mining here has met with

little success.

Iron

A number of bodies of magnetlite and

haematite iron ore and manganese ore



Iron ore open-cut mine
north of Nowa Nowa
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have been found, both separately and to- some six million tonnes of high-grade

gether , in the Buchan-Nowa Nowa area. magnetite-=-haematite ore. HOWPVGP, ufl

They occur, together with jasper and lies beneath an overburden of hard rhyo-

quartz, along major shear zones in the dacite between 25 and 80 metres thick.

Buchan Caves limestones and in the Snowy

River volcanles. Several attempts to develop the deposits
have been made. The current lessee has

Ocecurrences of iron in the Nowa Nowa been operating since 1961, and had ex-
area have been known since 1876, but tracted a total of 23,500 tonnes of ore

thelr extent remalned unknown untlil after up to 1980. The ore has been used both
aero=-magnetic mapplng of the area in for heavywelght concrete and as a flux
1951, and subsequent ground magnetie in the recycling of steel. It is cur-
surveys and drilling. The largest de- rently under lnvestigation to test 1ts
poslt, 8 km north of Nowa Nowa, contalns sultability for use in black-coal wash-



ing plants - to separate impurities from
the coal.

Between 1955 and 1960, almost 11,000
tonnes of limonite was extracted from a
quarry at Buchan. The deposit had form-
ed within the Buchan limestones from a
leached and weathered pyrite ore body.
Limonite was used for cleaning coal gas,
but the operation ceased in about 1959
when black coal was no longer used for
gas productlon.

Copper

Intermittent mining of a copper-nickel
sulfide ore body has taken place at
Coopers Creek - just outside the western
boundary of the study area. The host
rock 1s a dyke of the Woods Polint Dyke
Swarm; a similar dyke swarm that may
also contain copper sulfides occurs to
the north of the study area - around
Tabberabbera.

Copper has been found in some quartez
reefs around Buchan, but the known
values are low; and to date the red beds
of the Avon River Group of sediments
have also shown only low values, al-
though the environment appears suitable
for the formation of copper ore bodies.

Tin

Alluvial tin 1s found as cassiterite in
the alluvium along tributaries of Dead
Horse Creek, east of Bruthen. The sur-
rounding granite pluton is the likely
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source of this mineral, but 1t is not
known whether the ore 1s dispersed
throughout the alluvium or is restrilcted
to buried channels. Two shalts were
sunk into the area late last century and
the grade of tin from the samples varied
from 0.7 to 2.7 kg per cu m of tin ore.
No tin production from this area has
been recorded, however. A lack of
adequate water has proved a major imped-
iment to development of the fleld.

Other metallic minerals

Lenses of manganese ore have been found
in tuffs of the Snowy River volcanics.
It is thought that these deposits might
have been precipltated 1in small lakes
(bog ore). They average some 45% of
manganese, but the sizes of the deposits
do not Justify exploitation.

Small amounts of molybdenum and tungsten
(occeuring respectively as molybdenite
and wolframlite) were mined near the
Tambo River early this century.

Minor deposits of platinum and antimony
(occuring as jamesonite and stibnite
respectively) are found around Buchan,
while arsenle, bismuth, cobalt, mercury,
and nickel occur near Bullumwaal.

Prior to 1978, no modern techniques of
mineral exploration were undertaken in
areas away from the then-known occur-
rences. At present, however, substan-
tial work is being carried out by ex-
ploration companles 1n the search for
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base metals (copper, lead, and zinc)
and for deposlts of copper--molybdenum.

011 and Gas

The Glippsland sedimentary basin, part of
which lies across the southern lowlands
of the study area, 1s rich in oll and
gas. Great amounts of land-derived or-
ganlec matter were preserved within these
Gippsland basin sediments, providing the
source material for oil formation.

Between 1925 and 1950, a small onshore
reservolr of oll tapped near Lakes
Entrance produced some 8,000 barrels of
heavy crude oll. Subseguent onshore
exploration for commercial hydrocarbons
has to date been unsuccessful, although
it is highly probably that other accum-
ulations of o0ll and gas do occur,

The most productive oil-fields of the
Gippsland basin and those with the
greatest potentlal are located offshore.
In 1979, Australla was produclng almost
two-thirds of her crude oll requlrements
and 94% of this came from the Gippsland
basin., At the same tlme, the basin was
supplying 48% of Australla's natural gas
usage.

Within the basin's rock strata, three
distinct sequences of sedimentatlon,
described below in order of deposition,
have been ldentified, each with its own
sedlmentatlon and structural history and
each with a potential to contain hydro-
carbons.

Strzeleckl Group

This Group extends, below the surface,
as far north into the study area as
Stratford and Lakes Entrance. Although
35 petroleum exploration wells have been
drilled into the Group, it has only been
partly prospected, as it has yilelded no
silgnificant hydrocarbon and shows no in-
dications of reservoir rock.

Latrobe Valley Group

This Group cccurs below the surface and
has approximately the same distribution
in the southern part of the study area
as the Strzeleckl Group, which it over-
lies. Excellent reservoirs of oil and
gas exist in fields iIn the sandstones at
the top of thls formation, and smaller
flelds and pools exist throughout the
Group.

Marine shales of the Lakes Entrance For-
mation of the Seaspray Group provide the
seal for the reservolirs at the top of
the Latrobe Valley Group. The smaller
fields throughout the Group are sealed
by coal and shale beds.

The major fields occur offshore - pos-
sibly because fresh water entered the
margins of the basin along the onshore
Intake areas and flushed most of the
hydrocarbons eastwards into thelr pres-
ent locations.

Probably though, dry gas and even heavy
tarry olls (under tight sand depositS}



may exlst 1in shallow accumulations to-
wards the margins of the Glppsland basin
- particularly within the Latrobe Valley
Group and where the reservoirs have been
protected from fresh-water flushing.

Seaspray Group

The lower levels of the Seaspray Group
of sediments - the Lakes Entrance
Formation of marine shales - provide the
seal over the top of the extensive oll
and gas fields of the Latrobe Valley
iroup.

The Seaspray Group extends across the
lowlands of the study area (see Map 11).
Except for near Lakes Entrance, however,
no significant quantities of hydrocar-
bons have been encountered to date,
gither onshore or offshore, to warrant
immediate commercial exploitation.

Coal

Applications for exploration licences
have been lodged with the Department of
Minerals and Energy by groups interested
in assessing the coal-production poten-
tlal of the coastal hinterland.

Sstone and Extractive Industrics

Extractive industries on Crown Land and
private land are subJect ot the provis-
ions of the Fxtractive Industries Act
1966, and those in reserved forest are
subJect to the provislons of the Forests
Aet 1958.
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Permits to search for 'stone' = the
definition of which under the Extractive
Industries Aet 1966 includes bullding
stone, rock of any kind, quartz, slate,
gravel, sand, earth, or other similar
materials - are issued by the Department
of Minerals and Energy. For the
purposes of commercial extraction, the
Department issues leases on Crown land
or licences on private land.

This gravel pit north of Bairnsdale tis
one of many small ones located on public
land throughout the study area
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usage by the constuction industries in
the main urban centres.

Table 21 indicates the types and quant-
ities of mineral and stone that were ex-
tracted in the study area during the
pericds 1978--79 and 1979--80.

Sand, gravel, and crushed rock for road-
works form the bulk of material ex-
tracted and most 1s utilized within the
area. (Minor quantitles are transported
to East Gippsland, the Latrobe Valley,
and Melbourne. )

The major stone quarries are located on
private land within relatlvely short
distance of the major population centres
in the south.

Munlcipal authorities - as a group - use
the largest quantlity of stone in the
area. Table 22 shows the guantities of
stone that the shires and towns through-
gut the Glppsland Lakes hinterland re-
quired for the year ended June 1980.

Flgures in the table only indicate

the level of dependence on public land -
the quantities vary from year to year
with the locations of the work and fin-
ance.

The City of Sale extracts most of 1ts
gravel from a site in the Shire of Rose-
dale (outside the study area).

To some extent, distances to the work
sltes determine the location of many of
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the quarries used by shires. Quarrying
of stone 1s a small proportion of the
cost of roadworks; transport to the work
slte 1s a maJor conslderation. In late .
1981, the transport of stone cost 10¢
per tonne per km.

Table 22
MUNICIFAL GRAVEL AND STONE REQUIREMENTS
1979/80
Percentage
supplied
Municipality Quantity(m?®) from pub-
lic land
Bairnsdale Shire 73,000 31
Bairnsdale Town 30,000 0
Tambo Shire 37,000 40
Avon Shire 16,000 I
Maffra Shire Lo,000 31
Omeo Shire(in 7,000 14
part) —_— —
Total 203,000

In the north, the area contalns a large
number of small gravel pits - primarily
on public land. These are used by the
Forests Commisslion, shires, and logging
contractors for roadworks throughout the
area; many are 'one-off' pits used for a
partlcular portlion of a road.

The larger gquarries are primarily in the
south of the study area, may be located
on elther private of public land, and
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Table 23
MAJOR STONE QUARRIES
Private or Hature of
Location —= public land stone Usage
Tom Creek public sand private contractors - construction
Yellowmans Knob public rhyolite Shire of Balrnsdale and Country Roads
{crushed) Board - roadwark
Flaggy Creek public sandstone Mitchell River Improvement Trust -
{crushed stabllization work on Mitehell River
or broken) art Clifton Creek
Sandhills public gand Shire Balrnsdale and private cont-
ractoras - roadwork and construction
Nowa Nowa public rhyodacite Forts and Harbors Division - stabiliz-
(erushed ation and construction
or broken) Victorian Rallways - ballast
General roadwork in the vicinity and to
the east
Missiasippl Creek public pink Breakwater and groyne construction atv
granite Lakes Entrance
(broken)
Granite Rock public granite Forta and Harbors Division - atablliz-
and (erushed ation and construction
private ar broken)
Beds of the Avon private river Three quarries supplying reading and
and Mitchell Rivers gravel general-purpose aggregate and river
(coarae or astone
crushed)
Glenmaggle private basalt Aggregate to Loy Yang
f{erushed )
Valencia Creek private sandstone Macallster River Improvement Trust -

supply a varlety of products. Table 23
lists the majJor quarries in the area and
indicates thelr usage.

Limestone
Devonian limestones outerop in the

Gippsland Lakes hinterland at Buchan, at
Tabberabbera, and in the south-west of

(broken)

the area near Tocongabbie,

stabllization work

Tertiary

limestone outcrops are worked in the
south-east of the area at Hillside and
Toorloo Arm.

Devonian limestones

In the Buchan area, a linear outcrop
of Devonian limestones extends 26 km



from Buchan South to north of Murrindal,
shiefly on private land. Marble, wlth a
range of colours from geolden veln and
various greys to black, was quarried
from this ocutcrop over many years and
has been used In numerous bulldings. Up
to 1948, Buchan marble had been used in
28 buildings in Melbourne, including the
Melbourne Town Hall, Shrine of Rememb-
rance, 2tate Library, and National
Museum.

The Buchan Group limestones may be div-
ided into three Tormations, two of which
(described below) have commercial value.

4

The lower Buchan Caves limestone con-
sists of dolomite, dolomitic limestone,
and limestone, f{ree of interbedded mud-
stones. Avalilable reserves are of the
order of 200 million tonnes of high-
economic-grade limestone (up to 96%,

but averaging 75% of calcium carbonate).
The younger Murrindal limestone contains
thick beds of high=grade limestone
Interbedded by mudstone. Avallable re-
serves are of the order of 35 milllion
tonnes,

Besides producing bullding stones, these
Buchan deposlts are suitable for most
lime--consuming industries.
lime, from crushed limestone, has been
supplied from sites south and east of
Buchan.

A quarry in the Murrindal limestones, on

private land (Rocky Camp), 1s the only

Agricultural

1

Limestone from this quarry north of
Buchan i8 crushed and burnt into Llime
for use in the paper-making process

one egperating at present in the Buchan
area. The crushed limestone 1s roaded
to Nowa Nowa, then railed to the Aust-
ralian Paper Manufacturers Ltd mill at
Maryvale, where 1t is burnt into lime
for use in the paper-making process.

Another quarry at Buchan South (Camer-
ons) has also suppllied the same materic
and both have yielded bullding stone.

In the Toongabble area, limestone out-
crops in publliec land on Deep Creek, 1n
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the south-west corner of the study area,
but it has not been guarried.

This outcrop 1s an extension of a fossi-
liferous grey limestone formation (Boola
Formation of Lower Devonian origin),
which has been quarried for ornamental
stone near Toongabble, ocutslde the study
area. The reserve here totals 17,000
tonnes, and similar formations have been
quarrled at Coopers Creek and Tyers
River to the west.

In the Tabberabbera area, Lower Devonian
marine limestones (Tabberabbera Forma-
tion) - interbedded with siltstones and
sandstones - outecrop in a north--south
belt. This Formation has little econom-
ic potential.

Tertiary limestones

Gippsland limestone outcrops along many
streams and lakes between Balrnsdale and
Orbost. It consists of fossiliferous
marl (a calcareous mudstone) and lime-
stone contalning about 67% calcium carb-
onate., Outcrops of this formation are
quarried at Hillside and Toorloo Arm, on
a relatively small scale, to produce
agricultural lime.
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WATER UTILIZATION

The study area is relatively well endow-
ed wilth good-quality surface water, most
of which is generated to the north of
the area iIn the highlands. Only a small
proportion of thils 1s actually used for
either urban or irrigation purposes.

Although stream flows are more uniform
here than in many other parts of the
State, usage 1s still constrained by
thelr seasonal nature. Thus, if accept-
able river flows are to be maintained,
scope for 1lncreasing utilization of
surface water resources will remain only
limited without construction of addit-
lonal storages.

The area alsc has a slignificant ground-
water resource, which varies 1n quality
and accessibllity. Notwithstanding its
potential for a number of uses, with a
few notable exceptions thls resource
remalns substantially under-utilized.

Current Water Use

Water usze in the study area currently
totals approximately 210,500 megallitres
per annum, of which 200,000 ML is used
for irrigation purposes and only 10,500
ML for urban supplies.

Urban water supplies

The need for a satlsfactory water supply
for Bairnsdale and surrounding districts
was recognlized late last century. In
1890 the Bairnsdale Irrigation and Water
Supply Trust was constituted. This
Trust planned to construct a welr on the
Mitchell River immediately below its
Junction with Stony Creek and to trans-
port water via a system of channels,
flumes, and bridges. Although consider-
able problems arose durling construction
work, the scheme was eventually com-
pleted in 1893. It never operated, how-
ever, because of repeated flood damage
to the weir.

In 1913, the Maffra Waterworks Trust -
one of the first of such bodles - com-
menced activities. Today, 11 Waterworks
Trusts and a Local Governing Body prov-
ide reticulated water supplies to more
than 40,000 people in urban centres
throughout the study area. Table 24
sets out details of the various domestic
supplies. The State Rlvers and Water
Supply Commisslon 1s responsible for the
finaneial and teehniecal supervision of
the activities of these water supply
authoritles.



Water Trust or
supply authority

Towns supplled

Table 24

URBAN WATER SUPPLY
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Bairnsdale W.T.

Briagolong W.T.

Bruthen W.T.

puchan W.T.
Heyfleld W.T.

Lakes Entrance W.T.

Lindenow W.T.

Maffra W,T.

Metung W.T.

Payneaville W.T.

3ale Local Governing

Body
Stratford W.T.

Bairnsdale
Lucknow
Wy=-yung

Briagolong
Bolsdale

Bruthen
Wizselelgh
Mossllface
Buchan

Heyflield

Lakes Entrance
Kalimna

Iindenow
Lindenow South
Walpa

Marfra

Metung

Payneaville
Eagle Polint
Raymond Island

Sale

Stratford

Populaticn Annual (1579)

Source o served consumption (ML) Treatment

Mitchell R. 10,100 2,519 Clarification and
chlorinatlion

Groundwater 550 7 Kone

Tambo R. goQ 73 Sedimentation and 1ron
removal

Buchan R. 280 39 None

Thomaon R, and 2,000 565 Chlorination

Macallster R,

ex 5.,R, & W.58.C,

channel

Nicholson R, 4,600 a5y Npne

Mitchell R. 365 55 None

Macallater R, 4,850 Boo Clarification, filtratlon,
and chlorination

Bulk supply from 500 115 None

Lakes Entrance

W.T.

Bulk aupply [rom 1,900 2ho Clarification and

Bairnadale W.T. ¢hlorination by
Bairnadale W.T.

Groundwater 14,250 5,000 Aeration, clarificatlion,
filtration, & chlorination

Macallster R. 1,050 130 Clarification and

ex 5.R, L W.5.C.
channel

chlorinatlion
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Surface waters provide the source of
supply for 10 of the Waterworks Trusts.
On the whole thls water is of good qual-
ity, requiring little or no treatment
pricr to retlculation. Groundwater 1is
used to supply the towns of Sale, Brlag-

olong, and Bolisdale. Drawn from the
Bolsdale Formatlion aquifer system, 1t
can be used without treatment at Briag-
oleng and Bolsdale, but the water at
Sale has high turbldity and iron con-
tent, which necessltate 1lts treatment by
settlement, aeration, and neutralization
prior to reticulation.

A roek barrage across
the Mitehell River {ig
designed to prevent the
galt water from Lake
King reaching the point
where water is taken
off for domestic use in
Bairnsdale

The Balrnsdale Waterworks Trust supplies
a population of 10,000 (as well as sell-
ing water to the Paynesville Waterworks
Trust) from an off-take located close to
the town on the Mitchell River. Down-
stream of this off-take 1s a barrage
geross the river, designed to prevent
the ingress of salt water from Lake King
to the pump installations. The barrage
is not completely watertight, however,
and consequently 1t 1s difficult to
maintain water guality during periods of
low flow in the river. The Trust now
intends to replace the existing pumping



plant with a pipeline offtaking from a
low diversion weir to be constructed
upstream near Glenaladale. Thls would
avold both the salinity problems and the
present risks of pollution of the town
water supply by agricultural dralnage
from the Mitchell River flats.

Irrigation

Irrigation also commenced in the early
years of thls century. At first farmers

Bruthen Waterworks Trust facilities next
to the Tambo River

Conerete irrigation -channel in the
Macalister Irrigation Distriet

pumped direct from the rivers, but
droughts, particularly that of 1914, led
to demands for construction of storages
tc provide a more reliable supply. This
pressure came malnly from land-owners

‘along the Macallster and Avon Rlvers,

where subdiwvision had resulted in small
holdings.

Construction of a conerete dam on the
Macallister Rliver, which has a larger and
more reliable flow than the Avon, comm-
enced at Glenmaggle in 1919. Completed
in 1926, this has a capacity of 130,750
ML.

Meanwhile, the Main Northern Channel
running east from Glenmaggle was con-
structed to serve propertles 1n the



Newry area, and a tunnel through a ridge
dellvered water to land on the western
bank of the Avon River. The first irri-
gation delivery was made 1n the Bolsdale
area in 1925. Wlthin the next few years
this system was extended southwards to
propertlies near Sale.

The Main Southern Channel system, also
bullt during this period, supplied 1rri-
gatlon water to land north of Tinamba,
and in 1939 it was extended to the
Riverslea area,

Irrigation was extended after World War
IT, with the establishment in 1948 of
the Central Gippsland Irrigation Area,
immediately south of the Thomson River.
Thlis included the Nambrok--Denlson Sold-
ler Settlement Area.

During the 1950s, extensions of the
irrigation systems supplied the Newry
Noerth, West Bolsdale, Nuntin, The Heart,
and other small areas now incorporated
in the Maffra--Sale Irrigation Area.

In an exceptional floocd 1n 1952, the
Thomson River formed a breakaway course
through a series of meander depressions
- beginning at a polnt where the river
emerges from the foothlills onto the
river plain and contlnuing eastwards for
about 10 km, to rejoln the criginal
course near the town of Heyfleld. To
control flow In the breakaway course
(known as Rainbow Creek) and also to en-
able diversion of water for irrigation
in the Nambrok--Denison area vla the

Spray irrigation of bean crops on the
Mitehell River flats

Cowwarr Channel, the controlling author-
1ties built the Cowwarr Welr at the
point where the breakaway course began.

Provision of control gates on the spill-
way, in 1957, increased the capacity of
Lake Glenmaggie to 190,300 ML to meet
the additional water demand from the
irrigation district.

In the early days of irrigation in the
Macalister District the water was used
for sugar beet, maize, lucerne, and
fodder crops. From the mid thirtiles,

a gradual change to perennial improved
pasture (ryegrass and clover) took place
and at present 90% of the irrigation



supports thils type of pasture. The rest
supplies native and annual pasture,
fodder ecrops, lucerne, cereal crops, and
some vegetables. The perennlial pasture
is used almost entlrely for the grazing
of dalry cattle.

Demand for water in the Macalister Irri-
gation District is subject to wide fluc-
tuations, but normal seasonal require-
ments are approximately 190,000 ML, of
which the Maffra--Sale Irrigation Area
uses 130,000 ML and the Central Gipps-
land Irrigation Area 60,000 ML. This

Hot groundwater feeds
these bathe near Metung
(the water is drawn
from an 01l exploration
bore put down in the
late 1920s)
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water 1s distributed via more than 650
km of channels and 10 km of pipeline.
Most channels are earthen, the exception
being about 37 km of concrete-lined
channels on the permeable sclls of the
Avon Rlver flats near Bolsdale.

The 1rrigation season extends from Aug-
ust to May each year, although in ex-
ceptionally dry years it has started as
early as June.

Diversion for irrigation by pumping dir-
ect from streams has lnereased over the
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years, and at present all streams in the
study area (wilth the exception of the
Snowy River) are committed to the extent
of avallable summer flows, other than
for domestlic and stock purposes. Furth-
er diversions would be available on the
condition that on- or off-stream storage
is provided, to store excess winter
stream flows.

Restering of pumping from the streams 1s
generally required during low flows in
the summer months. The degree of sever-
ity increases in accordance with a scale
of restrictions ranging from Stage 1 to
Stage 5. (Stage 1 represents pumping
under a roster system, without restrict-
ion to the normal allocation, Stage 2 a
roster system with 75% of normal alloca-
tion, and so on down to Stage 5 when
there is no water available for divers-
ion.)

Appendix 8 gives detalls of authorilzed
diversions for irrigation, domestic and
stock, and industrial use for the major
stream systems wlthin the study area.

With the exception of the Mitchell River
and to a lesser extent the Avon Rilver,
where vegetable crops are 1lrrigated,
most of the diversion is to pasture.

Of the 200,000 ML of l1lrrigation water
used in the study area each year,

about 30,000 ML is groundwater. While
the great majority of authorized extrac-
tions from groundwater (see Appendix 9)
are on the coastal plain between Sale

and Balrnsdale, the most significant use
occurs along the Mitchell River flats.
Here, approximately 3,000 ha of vege-
table crops and pasture are irrigated -
2,000 ha under licensed diversion from
the river and 1,000 ha from underlying
shallow agquifers. Some overlap of the
areas irrigated occurs between the two
sources of supply. '

Future Water Use

As stated above, present commitments are
such that without the construction of
additional storages no slgnificant in-
crease in utllization of surface water
could be contemplated. The Mitchell
River dam at Tabberabbera 1s the only
additional storage approved fer the
study area, and its purpose 1is essen-
tially to safeguard existing irrigation
development on the Mitchell Riwver flats
rather than to allow expansion of such
development. It will also provide a
regional storage for future urban and
industrial development.

Many parts of the study area, however,
have scope for Increased utilization of
the groundwater resource. Depending on
the properties of water from particular
aquifers, groundwater could be used for
a variety of purposes - ranging from
domestic consumption to the provision of
hot spas for recreational or 'health
farm' developments.

It has been suggested that further util-
ization of the shallow agquifers along



the Mitchell River flats, associated
with their artificial recharge during
periods of high river flows, would
achleve the same results as the impound-
ment of surface water in the proposed
Mitchell River dam. This proposal is
currently under investigation.

The major potentlal for future addition-
al utillization of the surface water
resources of the study area lies in the
proposed coal-based industrial expansion
in the Latrobe Valley. All industries
using brown coal require moderate to
substantial quantities of water, not all
of which can be provided from the Lat-
rcbe River system.

Under the high development scenarios, and

assuming present or planned water-use
technologlies and adopting existing en-
vironment protection policy standards,
the water resources of the Latrobe
catchment become virtually committed by
the year 2000. Lower rates of develop-
ment will defer this date, but it seems
inevitable that, at some time 1n the
future, additional water will need to be
obtained from outside the Latrobe
catchment.

Some of the options being canvassed for
the provision of that additional supply
for the Latrobe Valley involve the use
of water from the study area. They in-
clude the possibility of allocations
from the Thomson, Macallster, Avon, and
Mitchell Rivers, and an embankment on
MeLennans Stralt to produce a controlled
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storage with a higher level and greater
storage capacity than the natural Lake
Wellington.

It must be emphasized that these options
are sti1ll In thelr conceptual stages .and
would need to undergo rigorous investil-

Groundwater pumping station and water
tower at Sale
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gatlon before they could be implemented.
Any such inter-basin transfer of water,
however, would involve decreases 1in the
fresh-water inflows to the Glppsland
Lakes system and would be likely to imp-
ose major écological changes, especlally
on Lake Wellington. Unless further
water storages were constructed 1t would
also conflict with the exlsting commlt-
ments to irrigatlon and other uses.

River Improvement

The River Improvement Aet 1958 provides
for river improvement and maintenance

works to be carried out and enables the
constitution of river improvement dist-
ricts under the control of an authority.
Apart from such works, 1t also makes
provision for carrying ocut dralnage
works and for rating lands within the
distriet that such works benefit,

River Improvement Trusts have been form-
ed for reaches of the Latrobe, Thomson,
Macalister, Avon, Mitchell, and Tambo
Rivers (see Figure 5), to carry out
works to reduce the frequency and extent
of nuisance flooding along these
reaches.



233

UTILITIES

Often, the utilitlies and services essen-
tial to modern community living are loe-
ated on public land. They may include
facilites for transport, communicat-
ions, navigation, power supply, waste
disposal, or alirstrips. This chapter
describes the major utilities in the
study area and attempts to assess

future requirements in certain fields.

At present, no major easement for pipe-
lines or power-lines traverse the study
area. A television transmitter station
occuples publie land at Lakes Entrance
and another 1is under construction on
private land at Forge Creek. National
and commercial radioc services are broad-
cast from Sale.

Water supply is an important land use in
its own right. This toplc 1s fully dis-
cussed In Chapter 20.

Electricity supply

Although at present no high-tension
(220-kV and higher) power lines cross
the study area, the State Electriclty
Commission expects to locate new reglon-
al terminal stations near Bairnsdale and
Montgomery .

These terminal stations will be fed from
the Latrobe Valley by a 220-kV power
line swung on steel towers, A number of
alternative routes for this transmilssion
line are currently under investigation
and wilill be subject to assessment by the
Ministry for Conservation according to
the provisions of the Environment Ase-
egaements Aet.

Radlating in a grid from regional term-
inal stations outside the study area,
medium-voltage (66-kV) power lines
supply electricity to zone sub-statlons
throughout the area. Future development
of this sub-transmission grid will in-
¢lude links between the Sale and Bairns-
dale zone sub-stations and between the
proposed Balirnsdale terminal station and
the Bairnsdale .zone sub-station.

Distribution of electricity further
throughout the area, and to consumers,
occurs via a substantial network of
22-kV wood-pole distribution lines and
127-kV single wire-earth-return
{(S.W.E.R.) lines.

The great majority of the sub-transmiss-
ion and distribution lines run in road
reserves, although some of these and the
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majority of the S.W.E.R. lines are in
easements - usually on private land.

The construction of power lines along
the easements of exlsting road reserves
ensures ready access for maintenance
vehlecles, In some cases, however, it
may requlre the destruction of some
roadside vegetatlon to meet the easement
wldths desired by the State Electricity
Commission (see Table 25).

Table 25

AVERAGE EASEMENT WIDTHS FOR POWER LINES

N el

Main transmission lines 40-=T70 m
Sub-transmission lines 15--25 m
Distribution lines 10=-=25n

(In tall-forested areas, the respective
easements may need to be wider.)

Rallways and roads

The Victorian Rallways Boards' Gilppsland
rall line passes through the study area.
It transports goods and passengers as
far east as Balrnsdale, and goods only
between Balrnsdale and the railhead at
Orbost. Another goods line, linking
with the Gippsland rall line at Traral-
gon and Stratford, passes through Hey-
field and Maffra.

The Country Roads Board (C.R.B.) has the
responsiblity for constructing and
maintalning the S5tate's major road



systems, ineluding the Princes Highway,
which traverses the southern portion of
the study area, and the Omeo Highway
linking Gippsland with the north-east of
the State. Other main roads and forest
roads also under the control of the
g.R.B. link the settlements north of
Buchan (and through Licola to Jamleson)
with the highways to the south.

Some routes, declared as 'roads' by the
C.R.B. and forming further links between
settlements, come under the control of
the respective municipalities. Other
roads throughout the reglon are the
responsibillity of the Forests Commission
and the municipalities - within thelr
respective areas of control.

Apart from some 1improvements to existing
alignments, there are no major highway
projects planned in the forseeable
future within the study area.

Road and rallway reserves of'ten contain
significant remnants of the original
vegetation, particularly where they pass
through agricultural country, and often
make an important contribution to the
local landscape.

Airports.

The Commonwealth Department of Defence
maintains the Royal Australian Air Force
base at East Sale.

A major publie aerodrome licensed by the
Commonwealth Department of Transport and
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under municipal control is located near
Bairnsdale. A similar facility is loe-
ated Jjust outside the study area, near
Sale.

A number of authorised landing strips,
including two near Lakes Entrance, are
scattered throughout the area and are
used by both agricultural and private
airecraft.

Waste disposal

Disposal of the waste produced by urban
communities is an increasing problem for
municipalities and managers of publie
land. The selection of new sites ecan be
difficult, as in many cases little pub-
lie land remains near towns, and con-
fliets arise.between waste disposal and
the recreational and conservation press-
ures for the same areas.

The illegal dumping of rubbish on public
land is of widespread concern, and even
the licensed tips have caused problems
with fire risk, windblown material, and
unsightliness.

Throughout the study area, the disposal

of solid waste 1s generally by the land-
111 method - using natural depresslons,
old excavations, or the trench-and-fill

process.

Generally, the tips serving the major
towns of the area are located on free-
hold land or on land specifically res-
erved for waste disposal. Both Buchan
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Table 26

SEWERACE AUTHOHITIES

Sewerage Population
authority gewered Method of treatment Disposal of effluent

Balrnadale 10,000 Existing: Discharged to Maclecd Morass
Sereens, grit removal, primary sedimen=
tation, secondary settling, sludge
dipgestion; maturation of effluent in
U.tha pond on Macleod Morasa

Proposed :

Further sedimentatlon tanks, trickling
filters, sludge digesters, and additlional
maturation lagoons

Heyfileld 1,200 Two aercbic oxldation lagoons Irrigation mainly in summer, with a ground-
level atorage to carry the winter effluent

Lakes Entrance 4,100 Sedimentation & sludge dlgestlion in an Irrigation of goll course
Imhoff tank, followed by two trickling
filters and sedimentation tanks In
serles and a polishing lagoon; digested
aludge is disposed of in a liquefactlion
lagoon

Maffra 4, Bs0 Two treatment plants: Irrigation of pasture

-domestic Plant A has two parallel streams: one

iz an Imhoff Tank; in the other, wastes
undergo primary sedimentatlon followed
by a trickling filter then to lagoons
for irrigation

=industrial Flant B treats milk wastes from two Stored in lagoons, then irrigation of
milk=product factoriesa by sedimentatlon pasture
and trickling Cllter (in peak pericds,
this is supplemented by aeration with
floating aerators on a lagoon).

Paynesville 1,500 Proposed works will consist of oxidatlon Irrigation of pasture
(plus high vlsitor lagoons
influx)

Rosedale 1,500 Wastes pumped to L.V.W. & 3.B8. outfall, By L.V.W., & 8.B.
approx. 2 km south of town (2ee below)

Sale 13,850 Wastes from Sale (including Wurruk) By L.V.W, & 5.8,
pumped to the L.V.W. & 5.B. outfall {zee below)
sower, approx. B km south-east of Sale

Latrobe Valley Wastes collected from several towns in Dispozal by irrigation and evaporation in
Water & the Latrobe Valley are treated in Lake Coleman
Sewcrage Board lagoons on Dutson Downs property
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il L L (contlinued)
Sewerage Population
authorlity seweread Method of treatment Disposal of el fluent
P;-.-;P:-:_amf uture deorke
Lindenow Proposals are lor oxidation lagoons and

dlsposal to-a morass

-
Metung Proposals are for oxidation lagoons and
disposal by lrrigation/evaporatlion

Stratlord Froposals are for oxlidation lagoons and
disposal by lrrigation of pasture

Source: State Rivers and Water Supply Commission, Local Authorities Branch.

and Bruthen townships, however, use
licensed tips on public land. The City
of Sale compacts refuse at a transfer
station for subsequent transport to the
tip some 10 km distant.

sewage-treatment works processing both
domestic and industrial waste operate
for seven of the major population cen-
tres of the study area; a further three
sewerage systems have been proposed.
Disposal of the effluent from these sys-
tems 1s generally through irrigation
works, although the Balrnsdale Sewerage
Authority discharges effluent into
swamplands near the town.

Land vested in sewerage authorities is
not 'publie land', according to the Land
Conservation Aet 1970. Further details X .
on the sewerage authorities are set The Buchan rubbish tip loecated on public
out in Table 26. Land south of the township
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This elipway at Lakes Entrance is used
for the maintenance of both eommereial
and recreational eraft

Forts

The port of Gippsland Lakes (as gazetted
under the Marine det) lnecludes the major
Gippsland Lakes, which meet the ocean at
Lakes Entrance, and the navigable rivers
flowlng into these waters.

As the port authority, the Ports and
Harbors Division of the Publiec Works De-
partment is reponslible for the deslgn,
maintenance, construction, and operation
of all publiec harbour facllitles on the
port. These faclilities include wharves,

jetties, breakwaters, slipways, navigat-
ion lights, buoys, and other navigation
aids. The Division also has responsi-
bility for dredging and the construction
and maintenance of foreshore protective
works.

The Division maintains some 46 publice
Jettles and wharves throughout the
Gippsland Lakes and Lake Tyers, together
with boat harbours at Lakes Entrance and
Paynesville. These wharves and Jetties
have been largely provided for the fish-
ing industry and for public landing pur-
poses; boat harbours, which accommodate
a large number of fishing craft, are
also used by pleasure boats,

Three slipways are malntalned at Lakes
Entrance and four at Paynesville. The
Lakes Entrance twin slipways accommodate
craft up to 130 tonnes dead weight,
while the large slipway at Paynesville
accommodates craft up to 150 tonnes dead
welght, All slipways are used by both
commercial fishermen and the owners of
pleasure craft.

A system of navigation lights is main-
tained throughout the Glppsland Lakes
and this 1s supplemented by numerous
jetty lights, beacon posts, buoys, and
direction boards where required.

While most such navigation 1lights, beac-
ons, and markers are located on water,
several structures are based on land.
The most 1lmportant of these are listed
below.



gld-style navigation uear
light in MecLennans :
Strait
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¥ Mt. Barkly navigation light, situated
on a lighthouse reserve at Jemmy's
Point, 1s used by marliners 1n either
making for Lakes Entrance or fixing
position of the Entrance.

¥ The Entrance lead lights - situated

on the east entrance pier and on the
flagstaff or lookout on the dune be-
tween Cunningham Arm and Ninety Mile
Beach - are the maln guidance lights
for mariners entering the Lakes from
Bass Strait through and over the
Entrance sand bar.

¥ The light-tower structure located at
Hollands Landing, at the eastern end
of McLennans Stralt, supports a sec-
tored light that enables safe naviga-
tion through the entrance channel to
the Strait.

The sea-going dredge April Hamer which
was especially designed and constructed
for working on the Lakes Entrance Bar,
spends approximately 6--8 months of each
year at the bar in order to maintain
adeguate channel depths and wlidths. The
alm 1s to maintain a minimum bar channel



240

depth of the order of 3.6 metres at low
water. Thr dredging work carried out by
the April Hamer 1s vital to enable the
large commercial fishing fleet and other
large craft to operate safely from the
port.

The Division also has one suction-type
dredge, Paynesville, based permanently
within the Glppsland Lakes. This 1s
used to maintaln navigable channels
within the port as well as navigable
depths at the entrances to the major
rivers (such as the Mitchell, Nicholson,
Tambo and Latrobe) and at both entran-
ces to MelLennans Strailt.

All the more popular waterways are now
provided with minimum depths of 2 metres

at low water which 1s sufficient for
mest craft on the Lakes.

The Paynesville also maintains navigable
depths In the Cunningham Arm and Reeve
Channel. Over the years, dredge spoil
from these areas has been pumped onto
Bullock Island, enabling a programme of
long-term reclamation and development
of the 1sland.

Other uses

Many public utilities and institutions
occupy public land for such purposes as
schools, cemeteries, trigonometrical
stations, publie halls, and depots.
Small areas of public land are continu-
ally required for such uses.
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LAND USE RELATIONS

Freceding chapters of this report have
described the natural resources of the
study area and discussed the existing
and potential utilization of resources
on publie land. Hazards associated with
these uses have also been consldered.

Groups with a wide range of interests
are making growing demands for resources
on public land. In this situation the
interaction of various uses becomes an
important issue that must be considered
before decislons can be made on the
allocation of that land. Thls chapter
examines the nature of the interactions.

Land use compatibllity

Each type of land use requires a certain
set of resources for 1ts operation, and
these have been discussed in relevant
chapters. In many cases the resources
required overlap in both time and space,
thus providing a source of potential
conflict. Moreover, the operatlon of
each will have a serles of direct and
indirect effects on most other uses.
These effects may be considered as:

¥ beneficial - resulting in an increase
in another activity or activities
(complementary uses)

* harmful - resulting in a decrease in
another activity or activities (com-
petitive uses)

* negligible - having no effect in
elther direction (supplementary uses)

The nature of these effects will deter-
mine the degree of compatibllity between
two or more land uses, and hence their
ability to be combined in order to ob-
tain the best combination of uses on a
land management unit. In practice,
there are several ameliorating factors,
which include the following.

¥ Activities occur at different levels
of intensity. (Incompatibility be-
tween two activities at a high in-
tensity may be reduced if the opera-
tions of one become less intensive.)

¥ Some activities occur for a short
period, thus restricting their ef-
fects and allowing other activities
to continue in intervening periods.

¥ (Often an activity only occurs in a
small part of a wlder area, thus
locallizing its effect. (This enables
other activities to continue in the
general area.)
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¥ Compatibllity between uses in an area
changes over time as the once-harmful
ef'fects of one activity are lessened.

¥ Prevalling socilal attitudes towards
the tolerance of harmiul intereffects
may change. (In some cases improved
technology helps change these attl-
tudes.)

* Skilful management techniques can re-
duce posslble competitive effects of
an activity on others.

Land use flexibility refers to the de-
gree to which any one actlvity precludes
(by its operation) other activitles'
utilization of a given resource. Flex-
ible uses include those having either
negligible or beneficlal effects on
others.

The following sectlons give a general
outline of relations between broad land
use categorles in the study area. This
report does not deal with relations be-
tween various activities or aspects
wlthin each major category of use, al-
though the same principles would apply.
Those between variocus forms of recrea-
tion, however, are briefly consldered.

Agriculture

Clearing of land for agricultural pro-
duction has benefitted some native ani-
mals by increasing the area of grassland
and forest margins, while farm dams may
have extended the range of some amphib-

lans, reptiles, and birds. Nevertheless,
agriculture 1s normally incompatible
with most aspects of nature conservat-
lon, since most specles are severly
reduced in number or even eliminated by
the removal of their habitat and the in-
troduction of allien plants and animals.

On the other hand, agricultural activi-
ties have in many cases added visual
variety to the landscape; for example,
the cleared rolling hills and river
flats at Dargo provide a contrast with
the adjoining forested mountains.

Agriculture can affect water production,
as the conversion from forest to grass-
land can alter the volume and timing of
run-off, which 1in turn may lead to in-
reases in total water yleld, turbidity,
and salinity, as well as a reduction in
summer stream flow. Pollutlon may also
result from injudicious use of fertiliz-
ers and pesticldes or from the concen-
tration of stock near watercourses.

Forest grazing can conflict with nature
conservation because of the disturbance
to the environment caused by stoek graz-
ing and watering, and the introduction
of alien plants.

It is also competitive with some forms
of recreation that require natural
environments and, by reducing the ground
flora, which provides an important prot-
ein source for honey bees, 1t can
compete with apiculture. With careful
management, however, 1t may be compat-



ible with catchment protection and water
production in most environments.

Apiculture

Apiculture may complement agriculture,
gince the bees serve the useful funetion
of eross-pollination.

Apiculture relies largely on the native
flora and so is supplementary to timber
production , recreation, water produc-
tion, and some aspects of nature conser-
vation. Bees do compete with native
fauna for nectar and pollen, but the
significance of this competition and 1its
ecological effects remain largely un-
known.

Hardwood timber production

This is a relatively flexible land use,
particularly when carried out at only a
low intensity. It is compatible with
forest grazing, honey production, and
all but the strictest forms of nature
conservation. It can benefit some forms
of cutdoor recreation by providing ac-
cess tracks for walklng and pleasure
driving.

Harvesting operations can immediately
degrade vegetation, fauna, and landscape
values. Most effects are temporary, but
some could be long-term. Tree-felling
becomes more notliceable as the size of
the area increases and when most or all
of the trees in a stand are cut. In
mountalnous terrain, harvesting may be
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visible some distance from the actual
operation and so, at least temporarily,
affects scenlec values.

Increasing the levels of hardwood pro-
duction decreases its compatibility with
other uses, such as nature conservation,
apiculture, and many forms of recrea-
tlon. Intensive practices may favour
certain commercially valuable specles,
remove trees contalning sites for animal
nesting (as these trees are often un-
merchantable), limlt the slze to which
trees are allowed to grow intensify
harvesting activities, and require the
increased use of fire.

Hardwood timber production in certain
parts of the study area competes with
recreatlional activities requiring soli-
tude. It could also be considered to be
in competition with agricultural produc-
tion on those areas of Torested public
land that have potential for agricultur-
al development.

Softwood timber production

Production of softwood timber in planta-
tions is an inflexible land use. It 1s
competitive with hardwood timber produc-
tion, agriculture, nature conservation,
apiculture, and some types of recrea-
tional actlivity. It can also compete
with water production, as pine planta-
tions may decrease water yields.

On the other hand, softwood plantations
can add wvisual diversity to an area.
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Also, because of thelr relatively open
understorey, they provide good opportun-
ities for plcnicking and activities such
as orlenteering and camping.

Water production and conservation

The production of water is an important
use of public land. To some extent 1t
l1s competitive with agriculture, timber
production, mining, and recreatlon (de-
pendlng on the lntensity ol these uses,
the management technigues employed, and
the intended use for the water).

Activitles such as logglng, road-making,
quarrying, clearing, and grazing can
cause soill disturbance and reduce
absorption by the soll, leading to
inereases in surface run-off, stream
turbidity, peak flows, siltation, and
erosion.

As well as contributing to stream llows,
public land, partlicularly in the hlgh-
lands of the Macallster, Avon, and Mit-
chell blocks, is an important source of
groundwater - a valuable although under-
utilized resource in the Gippsland
plalns. Recharge of underground water
supplies can be dec¢reased 1f run-off is
increased by clearing vegetation,

In many cases, activities using parts of
catchments away from storage areas do
not pose a substantlal threat to either
water quality or yield. The use of the
land as a catchment is therefore normal-
ly complementary with nature conserva-

tion and , to varylng degrees, with other
actlvities.

Water storages increase the opportuni-
ties for some forms of recreation, such
as lakeslde pienicking and water-based
activities.

Storages, however, can have adverse
effects on nature conservation. Inunda-
tion by water obviously destroys the
orlginal habltat, and the storage may
alter flow regimes, affect water temper-
ature and oxygen content, and conse-
gquently aquatic and riparian vegetation
and wildlife habitats downstream.

On the other hand, storages also create
an aquatic habltat, supporting fish and
waterfowl.

Compatibility between water utilization
and nature conservation can be enhanced
be design of structures and operation
procedures.

Nature conservatlon

Nature conservation 1s generally compat-
ible with a wlde range of uses, such as
water production, apiculture, and low-
intensity recreation. It tends to com-
pete wlth any activitles that radically
change the natural vegetatlon, such as
mining, agriculture, urban development,
or intensive forestry.

Excessive use for recreation 1s a prob-
lem in some areas of value for nature



conservatlon, because these areas are
often fixed in the public mind primarily
as leisure resources. The other aims of
parks and reserves (biological conser-
vation, landscape preservation, research
opportunities) can therefore be threat-
ened. Areas set aside specifically for
reference must be managed to exclude
activities other than limited scientific
study. This use 1s complementary with
nature conservation and water production
only.

Qutdoor recreatlon

Dutdoor recreation encompasses a wide
range of activities. Their relations
with other uses vary according to theilr
type and intensity.

Some sports such as golf, horse-racing,
and rifle-shooting require their own
specialized areas and are therefore in-
compatible with most other uses.

Wilderness recreation 1s also incompat-
ible with most other uses, as 1t re-
quires both land where man's activities
are minimal and also a low density of
visitors, but 1s compatlible with water
productlion and nature conservation.

Most recreational activities are relat-
ively flexible, however, and can be
accommodated in areas managed primarily
for other uses.

A single land use in a particular area
may conflict with one type of recreation
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and yet complement another. For example
an abandoned guarry may mar a panoramic
view yet provide an ideal slte for gem
fosslckling or riding trall blkes. Sim-
llarly, forestry tracks may reduce the
value of an area for bushwalkers seeking
natural surroundings, but make it more
accesslible for plenicking and pleasure
driving.

Some pursuits such as adventure driving,
fishing, and bushwalking can become
self-competitive, especlally at high
usage rates.

Certaln water-based activities such as
swimming and water-skiing may be 1in-
compatible. Such conflict 1s to some
extent alleviated by the zoning of cer-
tain sections of the Gippsland Lakes and
Lake Glenmagglie for water-skiing.

Competition between recreational and
commercial fishing in the Gippsland
Lakes has long been a contentious issue.
It has often been claimed, but never
proved, that professional fishermen are
depopulating the Lakes' flsh

Urban and industrial uses

Urban areas contain a multitude of dif-
ferent activitles that collectively are
competitive in space with most non-urban
uses, including agriculture, timber pro-
duction, apicultyre, water conservatlon,
mining, and many forms of outdoor rec-
reation. Moreover, the presence of
urban areas - by intensifying the utili-
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zation of, or reaqulrement for, most re-
sources )= undoubtedly compounds the com-
petition between many activitles in
adjacent areas of public land.

Extractlive industries

Mining, quarrylng, and shallow gravel
eXxtraction can be competltive with most
forms of land use through site disturb-
ance,.roading, and pollution. Competit-
lon is usually localized, however, and
its degree depends on the type and scale
of operation. Underground mining does
not usually involve as much site dis-
turbance as open-cut mining or surface
stripping, but dumping of waste material
such as mine tallings may still conflict
wilth other uses.

Many confllcts between extractive 1lndus-
tries and landscape are localized, but
they may be serlous where values are
high or the operatlions ocbvious.

On the other hand, some quarries provide
the opportunity to study the local
natural history, and open sites for the
collection of fosslls and gemstones.

Exhausted guarrlies and open-cut mines
are often useful for water supply or
rubblsh disposal, or as sites for such
recreation as trail-bike riding.

Public utilities and transport

Generally the provision of these ser-
vices requires allocation of small areas
of land only, but in most cases this
represents an inflexible use.

Due to growlng recreatlonal pressures
and more interest in nature conservation
at a local level, waste-disposal prob-
lems are increasing. ‘Most disposal
sltes are generally regarded as unsight-
ly, sometimes produce offensive odours,
and, 1f not carefully managed, may have
detrimental effects on other uses such
as water production.

Cleared easements for transmission lines
or gas or water pipes compete with vege-
tation and some wilildlife habitats, and
may be unattractive; likewise the meas-
ures taken to reduce the risk of fire
along transmission lines. Again, tele-
communication facilities on peaks or
ridges can confllet with secenic and
other values, especlally when construc-
ted in attractive or remote landscapes.

These services and most others are gen-
erally considered essential. However,
measures of compatlbillty with other
land uses can be achieved by careful
siting, location, and design to minimize
the conflicts.
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BLOCK DESCRIPTIONS
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BELOCK DESCRIPTIONS

In this part of the report, the study
area has been divided into eight blocks.
For each block, the locatlon and land
tenure, the nature of the land, present
uses, capabllities for wvarious uses, the
present condition of the land, and like-
ly land-use hazards are described.

A consistent format of headings and sub-
headings has been used to help the
reader compare specifi®t information for
various blocks. Some sectlons deal only
with the public land. These include
vegetatlion, recreation, and wood produc-
tion.

A key diagram at the beginning of each
description gives the approximate locat-
ion of that block in the study area,
while Map 3 shows greater detail for all
blocks.

'Capability' refers to the value of the
land for the particular use to which it
may be put. Present levels of use are
described, where possible, to give some
indicaticon of capability. The potential
productivity of land 1s important, par-
ticularly in the long term. For some
uses (such as nature conservation) 1t is
based primarily on inherent characteris-
tics of the land. For others it also
depends on inputs (such as fertilizer
applications) that raise productivity.

Capabllities are given 1n general terms
only, because the amount of information
avallable has varled from bloek to block
and because some of the values have been
difficult to quantify. In assessing
capabllity, comparisons have been made
with other blocks and with other partis
of the State.
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1. MACALISTER

A. General
1. Land tenure and location

Macalister block covers Jjust over 80,000
ha. Publie land occuples approximately
57,000 ha, the bulk of it is unreserved
Crown land. Reserved forest accounts
for around 22,000 ha, Including the 160-
ha Glenmaggle flora and fauna reserve
north of Heyfield, which is reserved
under section 50 of the Forests Adect.

SCALE 1:2 000 000

1. MACALISTER

Lake Glenmaggie covers an area of about
1,800 ha; all of this is public land,
being owned by the State Rlvers and
Water Supply Commlission. The Commlission
also owns approximately 250 ha surround-
ing the lake, which is under the control
of a committee of management.

Many small Crown land reserves are scat-
tered throughout the scuthern porticn of
the block. These - used for various
public purposes - include gravel res-
erves, recreation reserves, and cemetery
reserves.

B. HNature of the Land
l. Climate

This part of the study area exhibits the
greatest degree of climatic variation,
as the key parameters of rainfall and
temperature show a marked gradient from
the mountains in the west to the plains
in the east.

The relatively high country between Wal-
halla and Mount Useful recelves a mean
annual rainfall of 1,200 mm, the highest
in the study area. BRalnfall decreases
sharply as you move east to lower eleva-



tions, until at Heyfield, on the Gipps-
land plains, 1t totals only 619 mm. The
Heyfield--Maffra--Sale area lies 1n a
pronounced raln shadow, caused by the
interception of rain by the mountains to
the west,

Temperature varlation is alsc related to
altitude, with the lowest temperatures
being experienced at higher elevations.
Snow often falls in winter at elevations
above 600 m, and at the highest point -
on the slopes of Mount Useful - 1t could
be expected to lie on the ground for up
fo 2 month. Average temperatures are
considerably higher in the Heyfield--
Glemnmaggie area than in the mountains,
especially during the summer; and unlike
the coastal areas, this region has no
tempering sea breecze.

2. Geology and geomorphology

Most of the bloeck consists of Palaeozoice
sedimentary rocks forming the dissected
highlands to the north and west of Lake
Glenmaggie. Remnants of Tertiary basalt
flows occur as flat-topped ridges west
of the Macallister River, and outcrops of
Devonian rhyolite are located in the
eastern part of the block. The residual
of a prior landscape surface occurs as
an elevated plateau situated 1n the
north-western corner of the block.

Tertiary sediments, conslsting mainly of
sands and gravels, form a series of
alluvial fans (piedmont downs) flanking
the southern margin of the highlands.
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Terrace and flood-plain deposits of
Quaternary age occur in the Heyfleld
district.

3. Soils

The highlands are characterized by uni-
form and gradational soils of varilous
textures, with brownish loams and sandy
clay loams being the most common. These
scils can contaln considerable amounts
of gravel and on steeper slopes may be
quite shallow. Gradational solls are
more common on stable slopes. The Tert-
iary sediments bordering the highlands
support podzolic solils whlile, on the
Quaternary terrace and flood-plain
deposits, uniform fine-textured clays,
medium-textured loams, coarse sands, and
a range of.duplex solls have developed.

4. Vegetatilion

This block contains examples of some of
the wettest and some of the driest lor-
est types found 1in the study area.

In the north-west corner of the block,
below Mount Useful, are the area's only
alpine ash forests. At high altitudes,
thlis wvicinity also contains other
examples of tall open forest, including
stands of mountain ash.

Occupying one of the lowest-rainfall
zones in the study area, the dlstinctive
red box--red ironbark low open forests
of the Glenmaggie--Seaton area are
unigue to this block and provide a stark
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Pastoral Macaliater River flats, flanked
by eteep forested hille north of Lake
Glenmaggie

contrast to the wetter lorests described
.'Il_'.-t:‘-.-'r'

Between these two extremes are the for-
ests that cover the greater part of the
steeply dlssected public land., These
are in the open forest II--III structur-
al range and are combined in a charac-
teristle patfern: the more protected
slopes (southern and eastern aspects)
generally support open forest III of
mountain grey gum and messmate, while
the exposed slopes (western and northern
aspects) support generally open forest
[I of silvertop, red stringybark, and
red box. On the poorest sites east of

the Macalister Rlver, the red stringy-
bark and red box forests do not exceed
15 m.

Understorey compositlon also reflects
the site conditions. Thus the taller
forests at high elevations usually have
understoreys typlcal of wet sclerophyll
Forests, with an intermediate stratum of
wattles and a dense stratum of shrubs.
In the open forest II1 communities on
sheltered aspects, understoreys can VvAary
conslderably; they may be dominated by
bracken, or contain shrubs with a ground
layer of herbs, or be of the wet-gully
type. On the exposed aspects, under-
storeys of the drier forests are usually
sparse and dominated by low shrubs and
ETaASSes. Indeed, in the open forest I
community, bare gound can be exposed
over more than 50% of the site,

5. Fauna

The [orest environments represented on
publie land include small areas of tall
open forest (below Mount Useful) and
riverine forest, and much larger areas
of open forest and foothlll woodland.
Examples of the farmland environment
cccur on cleared public land adjacent to
Lake Glemmaggie. The lake itselfl is
conslidered part of the Inland wetlands
environment.

The fauna can be generally predicted
from the nature of these environments,
and for detalls the reader should refer
to Chapter 10 and Appendices 2-6.



Sambar deer, which prefer rugged terrain
covered in open forest, are more numer-

ous in this bloek than elsewhere in the

study area.

Because of the copiocus quantities of
nectar secreted when in flower, the red
ironbark forests north and west of Hey-
field are particularly valuable for
honeyeaters and parrots. Indeed, it has
been claimed that, because of the number
of birds that congregate on them, red
ironbark trees can be heard before they
are seen.,

Lake Glenmaggie provides refuge for many
species of water birds. Only the marg-
ins are sultable for dabbling and wading
specles, but others, such as cormorants
and musk duck, forage throughout the
deeper areas. Bats inhabit State Rivers
and Water Supply Commission tunnels
downstream of the lake.

C. Present Use and Capabilities
1. Nature conservation

While all the forested publie land has
at least a moderate capability for nat-
ure conservation, some areas are more
important than others. For instance the
box--ironbark forests in this block rep-
resent the major occurrence of this veg-
etation type in the study area. Indeed,
the assoclation of these two tree spec-
les as dominants occurs 1in very few
other locations in eastern Victoria. In
Eeneral, the understorey in the box-—-
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ironbark forests has a greater floristic
diversity than many other forest types
and provides colourful displays of wild-
flowers. The importance of these for-
ests has been recognized, by creation of
a flora and fauna reserve north of Hey-
field.

The block contains seven significant
plant species, including Goodenia grand-
iflora, a rare shrub found only in rocky
habitats in the Macalister and Upper
Snowy River catchments.

Lake Glenmaggie has a high value for
water-blrds and provides a refuge for
many species. The dry open forests
around the lake have ylelded the only
recent Glppsland recording of speckled
warbler.

2. Recreatlion

The single most important recreation re-
source is Lake Glenmaggie, which 1is one
of the most popular inland venues for
water sports east of Melbourne. Activi-
ties include water-skiing, salling,
power-boat racing, and swimming. Camp-
ing, plenicking, and beoat-launching
facilities are provided on public land
surrounding the lake.

Fresh-water angling is a further popular
pastime on the waters ol this storage,
as it 1s in the Macalister River up-
stream from Lake Glenmaggie. Canoceists
also use thls stretch of the river and,
to a lesser extent, the lake itself.



Canoeiats on Lake

g . . .
rtenmagglte

Cowwarr weir i1s another body of water

Formed primarily for irrigation purposes

that has subsequently proved popular as
site for swimming and plenicking.

The Thomson River, upstream from Cowwarr
welr, 1s highly regarded by canceists.
The Heyfield--=Licola rocad offers some of
the best scenic driving in Gippsland,
provlding excellent views of the pastor-
al Macallster River valley and surrcund-
ing rugged hills. Another pleasant
drive can be had along the maln forest
road north of Seaton. This features the
sltes of numerous early settlements.

The rugged and remote hill country west
of the Macallster Rilver is a favourite

It also cont-

area for deer-shooters.
alns the sltes of 0ld gold mines at
Donnelly Creek and Murderers Hill, which
may be of interest to fossickers.

A rifle range occupies publie land be-
tween Heyfileld and Seaton.

Popular areas for four-wheel-drive tour-
ing and trail-bike-riding include rough,
Forested areas west of Seaton and north
of’ Ben Cruachan.

3. Wood productlion
A high proportion of the lorests cover-

ing this block are of the dry, low open
forest type with low growth rates and



hence low capability for most types of
hardwood production.

Small stands of tall open forest, below
Mount Useful, have a high potentlial pro-
ductivity. Principal species in these
stands are alpine ash and messmate, both
of which provide excellent sawlogs. The
molst feoothill forests, on the more pro-
tected aspects, have a moderate capa-
bility for sawlogs and pulpwood.

Pulpwood is supplied to the A.P.M. mill
at Maryvale and the quantities taken
will inecrease in the future because of
the planned' expansions of this mill.

Although the box--ironbark forests north
of Heyfield have a very low growth rate,
they are Ilmportant inasmuch as the dur-
able timber of red ironbark 1s highly
prized for fence posts and sleepers.

No public land meets the site requlire-
ments for softwood plantations.

4. Agriculture

Agricultural production is concentrated
on the flat to undulating land in the
Lake Glenmaggie--Heyflield--Seaton area
and on the Macalister Rilver flats. This
is entirely pastoral land, which supp-
crts primarily beef cattle and to a
lesser extent sheep grown for both wool
and meat.

Fublic land below Mount Useful and east
of the Macalister River is grazed by
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cattle, Four annual grazing llcences
involve three graziers. Most of this
land is used only between the months of
November and May. Only in the lower
country does grazing contlnue year-
round. A very small block of Crown land
west of Beaton 1s also licensed.

For the most part, public land has a low
capabllity for forest grazing.

The gently undulating publiec land, cov-
ered mainly in red stringybark--red
ironbark forests, between Heyfield and
Seaton has low to moderate potentlal for
agricultural preoduction. The rest of
the public land is very steep and quite
unsuitable for agricultural development.

5. Water production

The Thomson River, which forms the
block's southern boundary, and the Mac-
alister River are the major streams.

The bulk of these rivers' catchments 1is
outside the study area in the upper
reaches of the Eastern Highlands. Water
from both rivers 1s used for stock and
domestlec purposes and for 1lrrigation,
which in terms of volume is the major
use.

The waters of the Macalister River are
impounded by Lake Glenmaggle, at which
point the river has a mean annual dis-
charge of 497,000 ML. This storage has
a capacity of 190,300 ML and is the
major source of water for the Macallster
Irrigation District. The extent of this
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district (within the study area) is
shown on Map 7.

The Macalister River catchment down to
Lake Glenmaggle has been proclaimed
according to the provisions of the Land
Conservation Aet 1970 and the Soil Con-
gservation and Land Utilization Aet 1958,

At Cowwarr welr, the Thomson River has a
mean annual discharge of 409,000 ML.
This weir, located upstream from Cow-
warr, enables diversion of water for
Irrigation in the Nambrok--Denison area
and ensures a flow through the old
course of the Thomson River,

Heyfleld Waterworks Trust supplles Hey-
fleld with water drawn from the Thomson
and Macalister Rivers ex State Rlvers
and Water Supply Commisslion channel.

In addition to the 1lrrigation water
drawn from the Cowwarr wyelr and Lake
Glenmaggie, many licences and permits
have been lissued for diversicon of water
for irrigation, domestic and stock, and
industrial purposes. Such diversion (by
direct pumping from streams) has reached
a point where all streams are committed
to the extent of avallable summer flows,
other than lor domestic.and stock pur-
poses. Further diversilons would only be
avallable on the cdnditlion that on- or
off-stream storage 1ls provided to store
gxcess winter stream flows.

Only tiny quantitles of groundwater are
used, by a few people. Total authorized

annual extraction at present is less
than 50 ML.

While there are no immediate plans for
additicnal storages or for significant
inereases in water use, the planned ind-
ustrial expansion in the Latrobe Valley
may require allocations of water from
the Thomson and/or Macalister Rivers.

6. Mining and quarrying

Gravel 1s extracted for road-making pur-
poses from publiec land south of Seaton
and north-east of Lake Glenmaggie.

The north-western section of the block
comprises portion of the Jordan gold-
field. Currently, three Miner's Right
g¢laims cover part of this area.

7. Utilities

A tip west of Heylield and a cemetery
north of that town are both located on
public land.

D. Hazards and Conflicts

The major potential hazard is wildfire.
This is an ever-present danger 1n the
dry foothill forests growing on the pub-
lie¢ land. The steep and broken topog-
raphy assists the spread of fire and
handicaps attemps to suppress it.

Limited soil erosion occurs in the for-
ested publiec land. Bank eroslon can be
a problem on Lake Glenmaggie and (after



floocds) on the major streams, the Thomson
and Macallster Rivers and Rainbow Creesk.

Bank erosion on exposed eastern shore of
Lake Glenmaggie

™
R
n

While both wvermin and noxious weeds are
present on public land, neither constit-
utes a significant hazard at present.

The impact of increased levels of
timber-harvesting, 1n particular that
assoclated with an expansion of pulpwood
production, constltutes a significant
potentlial conflict. Concern has been
expressed that, il employed over a rel-
atively short rotation time, the clear-
felling harvesting technlque could lead
to alterations in the forests' floristic
structure, both short- and long-term
destruction of wildlife habitat, in-
creases in soll eroslion and stream tur-
bidity, and decreases in honey flows.

Another important conflict could arise
if water from the Macallster and/or the
Thomson Rivers was to be diverted to the
Latrobe Valley. This could only be
achleved at the expense of Gippsland
irripgators.
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1 Land tenure

General

and location

Avorn

block covers a llttle more than

100,000 ha, including approximately

80,000 ha of publie land.

Although

mainly unreserved Crown land, about
33,000 ha comprlse reserved forest and a
number of small Crown land reserves,
most of which are located in the south-
ern agricultural portion of the block.
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2. AVON

AVON

One such reserve is The Quarries recrea-
tion reserve north of Briagolong.

B. HNature of the Land
1. Climate

In common with other parts of the study
area, the Avon block has climatie cond-
itions considerably influenced by altit-
ude. Its mean annual rainfall varies
from 1,000 mm in the headwaters of the
Freestone Creek to 640 mm at Briagolong.

Most publiec land in this bloeck is at el-
evations between 200m and 600 m, where
rainfall varles between 650 mm and 800
mm.

Average temperatures are inversely re-
lated to altltude, rising as altltude
decreases., . Thus, while thilis block does
not contain any weather stations that
record temperatures, there 1Is no doubt
that Briagolong is consistently warmer
than, for instance, Mount Blomford.

As lew locatlons rise above 600 m, snow
falls only rarely and even then it sel-
dom lies on the ground for more than a
few days.



2., Geology and geomorphology

The block is dominated by a broad de-
spositional basin known as the Avon syn-
clinorium, which contains a sequence of
gently folded non-marine sediments of
Carboniferocus age. Outerops of Devonian
rhyolite occur at the eastern and west-
ern extremities of the basin.

Sedimentary rocks of Ordovician and Sil-
urian age are exposed in the north-
eastern and north-western sections of
the block respectively, and a granitic
intrusion is centred around Mount Blom-
ford. Together these Palaeozolce rocks
form the highland portion of the block,
which 1s characterized by moderately
dissected mountainous terrain. An
isplated intermontane baslin has devel-
oped on granitic bedrock at Mount Blom-
ford; 1t is the only basin of this type
in the study area that remains as public
land,

The southern portion of the block in-
cludes the dissected remnants of alluv-
lal fans bordering the highlands and a
sequence of Quaternary alluvial deposits
associated with the Avon Rlver and its
tributariles.

3. Soils

The relatively low rainfall in the high-
land areas of the bloeck have resulted in
generally poor soll development. As a

consequence, most solls tend to be stony
and skeletal. Uniform sandy lecams have

Looking north towards the Avon wilder-
ness from Ben Cruachan summit

been derived from the granitic bedrock
at Mount Blomford whlle podzolle solls
are a common Feature of the Tertiary
deposits flanking the highlands. Flood-
plain areas support a range of uniform
and duplex solls.

4., Vegetation

The only significant examples of tall
open forest IV are the forests dominated
by messmate and mountaln grey gum that
oceur at the higher altitudes north of
Mount Blomford and in the headwaters of
McColl Creek. Understorey can vary from
a wet-gully type to one dominated by
bracken.
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Scattered throughout the block on the
more sheltered aspects are examples of
the open forest IITI unit dominated by
mountaln grey gum and either messmate
(at higher elevations) or whilte stringy-
bark, which replaces messmate at lower
altitudes. Understorey composition
varies with aspect, soils, elevation,
and fire history, and can range from
bracken through to dense stands of shrub
specles.

Other open forest III unlts comprise the
yellow stringybark forests distributed
in patches on both sldes of the Avon
River, and the white stringybark forests
that occupy the low, sandy Stockdale
hills.

Open forest II is the single most common
structural form, with representatives of
four separate unlits. Of these four, the
red stringybark--red box and yellow
stringybark units are the least
widespread - the former being restricted
toc the Culloden and McDonald Gap

areas, the latter to around and north of
Lloyd Knob. The silvertop unit occuples
the steep hlll country in the north-west
of the bloeck, and the yertechuk unit is
located in the south-west and central
eastern portions.

Examples of red box--red stringybark
open forest I occur throughout the
block, especlally in the upper reaches
of the Ben Cruachan Creek. This forest
type occuples the driest, steepest, most
exposed sites.

One of the study area's few signifilcant
stands of forest red gum 1s located just
south of Briagolong.

5. Fauna

The forest environments represented on
publiec land include small areas of tall
open forest and riverine forest, with
the wast bulk being either open forest
or foothlll woodland.

The fauna can be generally predicted
from the nature of these environments,
and for detalls the reader should refer
to Chapter 10 and Appendices 2-6.

C. Present Use and Capabilitiles
1. Nature conservation

While all the forested public land has
at the least a moderate capability for
nature conservation, some areas are more
important than others. For instance,
with the exception of outlying stands on
Wilsons Promontory, the pocket of warm-
temperate rainforest below Mount
Moornapa represents the western limit in
Vietoria of this rare vegetation type.
Also, public land south of Briagolong
contains one of the few remaining sig-
nificant stands of the once-widespread
forest red gum.

In spring, fine displays of wildflowers
can be seen on Ben Cruachan, on the
rocky banks of the Avon River, and along
the Freestone Creek valley.



The block contalns 11 significant plant
specles, including the rare mint bush
Progtanthera saxicola.

Geological formations of significance
include the type section of fresh-water
sediments and intercalated volcanlies of
the Avon Rlver Group, which is exposed
on the Freestone Creek above Culloden.

A porge known as the Channels, whilch the
Aven River has excavated in Carbonifer-
ous slltstones and sandstones, 1s also
of geologlical interest.

The area north of Ben Cruachan, in the
upper Avon RiIver catchment, contalns few
vehicular tracks and has not been sub-
stantially altered by Man. The rela-
tively undisturbed nature of this
locality enhances its conservation sig-
nificance.

2. Recreation

As is s0 often the case, both in this

study area and elsewhere in the State,
rivers and streams form the major rec-
reational focus in this block.

A slgnposted walklng track follows a
streteh of the Avon River above Valencla
Creek. This popular track passes the
Channels and has a number of picnic
areas along 1lts route.

A splendid scenic drive can be enjoyed
by taking the road that follows the
Freestone Creek and ultimately comes out
at Cobbannah. Of a number of picnile
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The Channels - a feature on the Avon
River

spots along this road, the most notable
are at the Quarries reserve, which has
rough camping as well as pilcenicklng fac-
ilities, and the Blue Pool, which feat-
ures a deep pool in the creek sultable
for swimming and scuba diving. Other
picenic areas are located on the Valencla
and George Creeks.



One of the most popular walking tracks
in the study area 1s that whiech leads to
Lake Tarll Karng, starting from Golden
Polnt. This relatively undisturbed area
has considerable value for wilderness
recreation.

Panoramle views can be obtalned from
lookouts at Pearscon Polnt, Mount Hed-
rick, Ben Cruachan, and Mount Moornapa.

Fublie land east of Brlagolong 1s used
for the small but growing sport of
orlenteering.

Golden Point hut, located on private
tand in the north of the bloeck, ts often
vigited by bushwalkers, trail-bike rid-
ers, and four-wheel-drive enthusiasts

Organised horse safaris, which operate
cut of Valencia Creek and Brlageolong,
ride through publie land.

Some of the more rugged parts of the
block are popular with four-wheel-drive
and trall-bike enthusilasts as well as
with deer-shocoters.

3. Weood preoduction

Much of this block is covered in dry
foothill forests that have a low capa-
bility for hardwood production.

omall areas of mountaln forest occur in
the headwaters of the McColl Creek and
north of Mount Blomford. These stands,
the principal timber species of which 1s
messmate, have a high potential product-
ivity. The molst foothlill forests, on
the more-protected aspects, have a mod-
erate capability for sawlogs and pulp-
wood.

Pulpwood is supplied to the A.P.M. mill
at Maryvale, and the gquantities taken
will inerease in the future due to the
planned expansion of this mill.

Areas of foothlll forests on the sandy
hills between Stockdale and Brlagolong,
although they contain similar tree spec-
ies to the steep country further north,
are more important for hardwood product-
ion because of thelr accessliblllty.
White stringybark, which predominates 1in
these forests, 1s cut extensively for
fernice posts.



Although, with the exception of small
trial plots, no pine plantations occupy
public land, the sandy foothlll areas
referred to above have been identified
by the Forests Commission as meeting the
site requirements for the establishment
of such plantations. A.P.M. has plant-
ations of Pinue radiata on adjacent
private land.

4., Agriculture

Almost all the privately owned farmland
is used for grazing, with beef cattle
production being the major enterprise.
The plains country east of Brlagolong
also supports flocks of sheep grown
primarily for wocl. Small areas of
vegetables are grown near Briagolong.

Cattle graze over significant areas of
publie land, both west of the Avon River
and east of Valenclia Creek. The seven
annual licences covering thils land are
held by eight grazlers. The cattle use
the area malnly between November and
May, grazing only on the river and creek
flats and the more accessible slopes. A
number of smaller blocks of publie¢ land
are also grazed under llcence.

Most of the public land has a low capa-
bllity for forest grazing.

Publiec land on the low, sandy Stockdale
hills has moderate agricultural potent-
lal. The small intermontane basin on
New Place Creek, west of Mount Blomford,
would also have some potential, but it
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ls very lsclated and completely surroun-
ded by steep, forested country. In
contrast, the block of forest red gum at
Briagolong is surrounded by flat agri-
cultural land and could itself be highly
productive. No other significant areas
of publie land are sultable for agricul-
tural development.

5. Water production

This block forms part of the catchment
to the Avon Rliver and includes its maln
tributaries - the Freestone, Valencila,
and Ben Cruachan Creeks. The Avon River
rises on the slopes of Mount Wellington,
approximately 20 km north of the study
area boundary. ;

While the mean annual discharge of the
Avon River at the Valencla Creek bridge
is 143,000 ML, flows can vary consider-
ably from year to year. The Avon and
its tributaries virtually dried up dur-
ing the severe drought of 1967/68.

The 91 licences and permits issued for
the diversion of water from the Avon and
its tributaries represent an annual vol-
ume of Jjust under 6,700 ML. Most of
this is used for irrigation, with
smaller quantities used for domestic and
stock and industrial purposes. 3Such
diversion by direct pumping from streams
has reached a point where all streams
are committed to the extent of available
summer flows, other than for domestlc
and stock purposes. Further diversions
would only be avallable if an off-stream
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storage is provided to store excess
winter stream flows.

Groundwater 1s used in insignificant
guantities.

There are no immediate plans for the
construction of storages or for signifi-
cant increases in water use., However,
the planned industrial expansion in the
Latrobe Valley will need more water than
can be provided from the Latrobe River
system, and one of the optiocns being
canvassed to make up thls shortfall is
diversion of water from the Avon River.

6. Mining and quarrying

Of two goldfields on Freestone Creek,
one is centred on Culloden and the other
upstream of the Junction with Sportsman
Creek. A mineral search licence is
current over portion of the latter area.

Forest tracks are surfaced from a small
gravel pit south of Cobbannah.

7. Utllitiles

A Tire lookout operated by the Forests
Cammission is located on Mount Moornapa.
The Briagolong cemetery 1s situated on a
small block of public land east of the
township.

D. Hazards and Conflicts

The nature of the forests and the ter-
rain combine to make fire the most ser-

ious hazard. The dry, predominantly
stringybark forests with shrubby under-
storeys, 1n which readily flammable fuel
bullds up rapidly, are very fire-prone.
The steeply dissected topography facil-
itates the spread of fire and makes
efforts at its suppression more diffi-
cult. Wildfires are not only a threat
to life, property, and valuable timber
resources, they can also have a devast-
ating effect on wildlife, catchment val-
ues, and floral values (especlally)
understorey composition),.

Blackberries are a problem in some of
the more 1lnaccesslible gullles where they
cannot be reached by sprays. Other nox-
lous weeds and vermin, while present,
are manageable.

501l erosion is not a serious problem on
publie land.

Both of the maln conflicts lnvolve the
inereased use of publiec land for inten-
sive forms of wood production.

The first results from the increased
requirements for pulpwood. Conecern has
been expressed that short-rotation,
clear-felling harvesting techniques, if
used to produce this product, will lead
to an alteration in the forest' floral
composition with fast growing, fecund
specles like silvertop dominating, loss
of wildlife and the destruection of their
habitat, increase in soll erosion and a
consequent decrease in water quality,
and a deecrease in honey flows.



The second. invelves the possibility of
the conversion of native hardwood for-
est to softwood plantatlions. This would
result in the loss of native flora and
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fauna, reduction in some recreational
opportunities, decrease in the area ava-
ilable to apiarists, and the loss of
hardwood timber values.
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3.

A. General
1, Land tenure and location

Of almost 150,000 ha in Mitchell block,
public land occuples approximately
105,000 ha - more than 90,000 ha of it
belng unreserved Crown land.

Most of the 10,000 ha of reserved forest
is located in the low hllls south of
Bullumwaal.

3. MITCHELL

MITCHELL

In the Tabberabbera area, the State Riv-
ers and Water Supply Commisslon owns
more than 1,000 ha, purchased 1In connec-
tlon with the Mitchell River dam proj-
ect.

Other, smaller areas of public land in-
clude the 143-ha Glenaladale national
park, the only such park in the study
area, and a number of Crown land re-
serves used for a variety of public pur-
poses.

E. HNature of the Land
1. Climate

All the hilly to mountainous sections of
the study area have very few permanent
stations collecting climatic data. This
is the case for the Mitchell block,
which contains only two weather stations
- in the Dargo area. Thus, the climate
of an area 1s often Inferred from an
examination of topography and vegetation
patterns.

Rainfall within the block varies consid-
erably - firstly as a result of changes
in elevation (with more rain at the
higher altitudes), and secondly due ‘to



the rain-shadow effect in the deep river
valleys. This effect 1s particularly
pronounced 1n the Mitchell Rlver valley,
where, for instance, Tabberabbera re-
ceives a mean annual rainfall of 659 mm
compared with 1,080 mm for Bullumwaal on
the bordering high country. Likewise,
the Dargo High Plains, just to the north
of this block, receives rainfall of be-
tween 1,200 and 1,600 mm annually; by
comparison, the adjacent rain-shadow
reglon of the Wonnangatta River valley
recelves less than 700 mm.

In general, temperatures increase from
north to scuth, as elevations decrease.
Bairnsdale (immediately south of the
Mitchell block) has relatively mild tem-
peratures throughout the year, with a
mean annual maximum temperature of
19.9°C and a mean annual minimum of
8.7°C. While the corresponding figures
for Dargo are not avallable, these would
undoubtedly be considerably lower.

2, Geology and geomorphology

The major structural feature within the
block is the Mitchell syncline that
formed a broad shallow depositional
basin in which a series of Carboniferous
sediments were laid down. A thilck
sequence of Ordovician sandstones, silt-
stones, and shales surrcunds the basin.

Two granitiec intrusions occur in the
area, one at Dargo and the other at
Castleburn. Porphyritic rocks are ex-
posed in the vieinity of Mount Taylor.
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To the south, deposts of Tertiary and
Quaternary age form a thin veneer cover-
ing the southern margin of the high-
lands. The Mitchell River flood plailn
forms a broad alluvial valley sltuated
between Iguana Creek and Bairnsdale.

3. Soils

Medium-textured loams domlnate the Ordo-
viclan sediments in the highlands, al-
though skeletal solls are common on the
steeper slopes. A range of sandy loams
and duplex soils (including podzols)
have developed on the granitic parent
materials at Dargo and Castleburn, while
podzoliec solls cccur extenslvely on the
Carboniferous bedrock.

The lowland areas of the block carry a
wide range of soil types. Podzolized
soils are common except in flood-plain
areas, where coarse sands, loams, and
clays predomlnate.

4, Vegetation

The most common open forest IV 1ls the
messmate--mountaln grey gum unit,
examples of which occur primarily west
of the Baldhead Road and north of Morris
Peak. Other more 1solated examples
oceur north of Bullumwaal, east of
Dargo, at Peel Gap, and at Mount Steve,
where the only stand of mountaln ash
also grows. Understoreys in these tall
open forests can vary - from one typleal
of wet sclerophyll forests, with an int-
ermediate stratum of wattles and a dense
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stratum of shrubs, to one dominated by
bracken.

Open forest I1I is scattered throughout;
the most commeon units are the mountaln
grey gum--messmate--white stringybark
forests, whlich ocecupy the drainage lines
and protected aspects, and the white
stringybark forests, which are widely
distributed on the low hills and to a
lesser extent in the high country.

Also, 1solated examples of the silvertop
unit grow on some of the exposed ridges
and »lopes, with an understorey of
sparse shrubs and herbs.

Hed stringybark--red box open forest II
1s widespread, but especlally prevalent
in the dry hills that form the head-
waters to the Wentworth River. Open
forest I of similar composition is also
found in this area. These units grow on
steep, exposed slopes, where the soils
are shallow and stoney and have low
fertillty and meisture-retentlon prop-
erties. The harsh growing conditions
are reflected in the understoreys,
which are generally sparse and domin-
ated by low shrubs and herbs.

Assoelated wilith these dry forests are
areas of closed wattle scrub, in most
cases the result of repeated fires. For
instance, wattle scrub in the Glenala-
dale National Park has resulted from a
serious wildfir= in 1965.

Along the Mitchell River and in Musk
Gully near Melwood are found examples of

warm-temperate rainforest. These closed
forests, with their distinetive under-
storeys, are found only in the most pro-
tected and sheltered sites below 600 m
elevation.

5. TFauna

The forest environment represented on
public land ineclude patches of closed
forest, limited areas of tall open for-
est and riverine forest, and much more
extensive areas of open forest and foot-
hill woodland. Examples of the farm-
land environment occur on cleared public
land at Tabberabbera and along the Mit-
chell River west of Balrnsdale.

The fauna can be generally predicted
from the nature of these environments,
and for detaills the reader should refer
to Chapter 10 and Appendices 2-6.

The Mitchell River upstream of Glenala-
dale and its tributaries - the Dargo,
Wentworth, and Wonnangatta Rivers - have
a gravel or rubble bed, with extensive
areas of ripples and raplds, and carry
cold, fast-flowing water. Natlve flsh
species are widespread and abundant in
these upland fresh-water rivers.

Between Glenaladale and Bairnsdale, the
Mitchell River flows slowly, contains
turbid water, and has extensive pool
areas. This habitat type favours many
introduced fish species over the smaller
native fish. However, 1t does have
particular value as it supports a small



number of Australian bass, a speciles

considered uncommon in Vietoria.

Not surprisingly, some blrds that are
assoclated Wwith warm-temperate raln-
forest - for example, the black-faced
monarch and the brown gerygone - are at
or near the westernmost limit of their
distribution. Peregrine falcons breed
on ¢liffs in the Mitchell River gorge.

C. Present Use and Capabilities
1. ,Nature conservatilon

While all the forested publie land has
at the least a moderate capabllity for
nature conservatlilon, some areas are more
important than others. For instance,
the Mitchell Rlver gorge is renowned for
its speclal floral and geologlical feat-
ures, The sheltered sandstone gorge
supports the study area's greatest con-
centration of the rare warm-temperate
rainforest. Thesze stands have a high
blogeographle signiflcance, being close
to the most westerly occcurrence of such
rainforest. The gorge also represents
the most westerly extenslion of the rare
ericold shrub Bertya cunninghamii and
the fern Polystichum formosum.

Important geological features of the
Mitchell River gorge are the spectacul-
ar sandstone ¢liffs, excellent exposures
of the upper units of the Avon River
Group, and several fossll sites. The
tributary Woolshed Creek gorge contains
the well-known Den of Nargun, a small Mitehell River gorge at Billy Goat bend
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cavern that has formed at the base of a
waterfall In the creek. This is the
largest known example of this cavern
formation and is of particular signif-
icance for its decoration with large
stalactites. It 1s protected by the
Glenaladale National Park.

Apart from the rare plants in the Mit-
chell River gorge, 29 other significant
species have been recorded in this
block, 1ncluding the rare prostrate herb
Desmodium brachypodum and Cyperus
sphaeroidens, a newly described sedge
known at only two Viectorlan localities.

A good example of warm-temperate rain-
forest also oceurs in Musk Gully near
Melwood. An area along the Cobbannah
Creek contains the study area's best
example of the distinctive brittle gum
forests.

A number of sites along the Mitchell
River, where 1t flows through the agri-
cultural flats, feature interesting geo-
loglecal exposures.

2. Recreation

Rivers and streams constitute the major
focus for recreation on public land.

The study area's most popular bushwalk-
ing track follows the Mitchell River
from Angusvale to downstream of the
Glenaladale Natlional Park. There are a
number of camp sites and plenic areas
along the length of this track.

Thls section of the Mitchell River prov-
ides some of the best white-water canoce-
ing to be had anywhere in Victoria. The
'Slalom Rapld' on the river below Angus-
vale has been the venue for championship
competition at both State and National
levels. The Wonnangatta River 1is a
less-demanding, but equally popular,
stream for canoeing.

Glenaladale National Park, while only
small, has proved to be very popular,
attracting approximately 16,000 visitors
each year.

The remalns of the ill-fated bluestone
dam on the Mitchell River downstream of
the park add historical interest to the
area. This dam, which was intended to
supply water to Balrnsdale, was complet-
ed in 1893, but never operated due to
repeated flood damage.

0l1d mining sites of interest to fossick-
ers are situated on the Dargo River
north of Dargo and on the Wentworth
near Tabberabbera. Other such sites are
found at Bullumwaal and near Mount Hoad.

Oppertunities for pleasure driving exlist
on the rcad from Glenaladale through to
Dargo and beyond. This includes partlc-
ularly pleasing stretches coming out of
the mountains into the rolling pastoral
country at Dargo. Another very scenic
drive can be taken along the 0ld Dargo
Road, which follows the Dargo River to
its confluence with the Wonnangatta
River.



Deadroek den on Woolshed Creek in the
Glenaladale National Park

Horse-riding tours operate on publie
land from a base at Mount Taylor,

3. Wood production

Small areas of tall open forest are loc-
ated in the northern part of the block
west of the Mount Baldhead road and
south of Mount Steve. With the except-
lon of the mountain ash stand below
Mount Steve, these comprise primarily
messmate and have a high capability for
hardwood production, especially sawlogs.

The bulk of the block is covered by
foothill forests, which range from moist
forests on the protected sites, with a
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moderate capability, to dry, slow-grow-
ing forests with a low capabllity. The
forests of the block provide hardwood
sawlogs to sawmills lodated at Strat-
ford, Mount Taylor, and Balrnsdale.

Currently only small gquantities of pulp-
wood are taken; however, the eastern
section of the block forms part of a
larger area of east Gippsland, which may
become a major supplier of pulpwood.

The government ls currently considering
a statement of the environment effects
of extracting 800,000 cu.m of pulpwood
per annum from the forests in the east-
ern porticn of the study area and east
Gippsland.

A small school softwood plantation occu-
pies public land at Mount Taylor. In
additlion, the Forests Commisslon has
identified land north of Stockdale and
south of Bullumwaal that meets the site
requirements for the establishment'of
such plantations. The A.P.M. Calajero
plantations are located on adjacent
private land.

4, Agriculture

Beef cattle production is the most com-
mon agricultural enterprise on privately
owned land. The pastoral land in the
Dargo--Tabberabbera--Castleburn area 1s
almost excluslvely cattle country,
whereas further south, roughly between
Glenaladale and Clifton Creek, sheep

are also raised, for both wool and meat.



"

chiell River flats constlitute one mostly-cleared armland at 'Jaiﬂawrﬁihtn;rh,
Jictorlia's most productive vegetable- which was purchased by the State Rilvers
growlng areas [ndeed, more beans are and Water Supply Commission in assoclat-
grown for processing here than in any ion with the Mitchell River dam project.
other part of the State. The flats also A number of small blocks of public land
grow lucerne and maize crops as well as are also held under grazing licences.
irrigated pasture, which supports dalry Mcst of the publiec land 1s not suitable
and beef cattle, for forest grazing. Even within the
licensed areas, cnly the creek and river
ither areas for vegetable production are flats and the more accessible slopes are
at Mount Tavlor and Dargo, the latter actually grazed.
area also having a number of walnut or-
chards. There are apple orchards Just Unly small areas on the southern margins
nerth of Bairnsdale. of the publiec land would have any better
than low agricultural capability. The
Mere than half the publiec land is sub- bulk of publile land is not suitable for
jeet to cattle-grazing by 15 different agricultural development.
grazlers, who between them hold a total
of 22 grazing licences. This includes 5. Water production
This block contains most of the Mitchell
River and secticns of its major tribut-
aries, the Wonnangatta, Dargo, and
Wentworth Rivers. Less than one-quarter
of the Mitchell's catchment is wlthin
the study area, the bulk being in the
high country to the north. Most of the
Mitchell Rlver's flow is generated in
thlis alpine segment of the catchment.

Mean annual discharge for the Mitchell
River at Glenaladale 1s 936,000 ML, mak-
ing 1t the largest stream in the study
area. The corresponding figure for the
river at Balrnsdale is BUT,000 ML.

One of the reascns for this reduction In
stream flow 1s the diverslon for 1rrig-
n gouth of Waterford ation on the river flats bhetween The




gauging stations: 149 licences are iss-
ued annually to irrigators diverting
water from thils stretch of the Mitchell
River. In addition, water is taken for
domestic and stoeck and industrial pur-
poses. The Mitchell and its tributarles
are now committed to the extent of
available summer flows, other than for
domestic and stock purposes. As such,
further diversions would only be avail-
able on condition that on- or off-stream
storage 1s provided to store excess win-
ter stream flows.

Bairnsdale Waterworks Trust currently
takes water from the Mitchell River Just
above Bairnsdale. However, the Trust
intends to replace 1ts existing pumping
plant with a plpeline offtaking from a
low diversion weir to be sited approxi-
mately 2 km upstream from the Glenala-
dale brildge. The catchment down to this
peint has been proclaimed according to
the provislons of the Land Conservation
Aet 1970 and the Sotl Conservation and
Land Utilization Aet 1958,

Other water supply authorlities that use
water from the Mitchell River are the
Lindenow and Paynesville Waterworks
Trusts. The former supplies water to
Lindenow, Lindenow South, and Walpa, and
the latter buys a bulk supply from the
Bairnsdale Waterworks Trust for dlistri-
bution to Paynesville, Eagle Point, and
Raymond Island.

Considerable use is made of the shallow
aquifers under the river flats for irri-
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gation. In fact, about one-third of the
area under irrigation is watered by
groundwater. Any signiflcant increase
in the use of groundwater from this area
would need to involve a programme of
aquifer recharge during periods of high
river flows. It has been claimed that
such a programme would achieve the same
results as the impoundment of surface
water on the Mitchell River. These
claims are currently being lnvestigated.

Government has approved the construction
of a dam on the Mltchell River Just be-
low its Junction with the Wentworth.

The water to be impounded in this
planned storage is to be used primarily
to safeguard existing irrigation devel-
opment on the Mitchell River flats. It
wlll also provide a regional storage for
future urban and industrial development.
Although no other storages are currently
planned, one of the options belng can-
vassed for the provision of addltiocnal
water to faciliate industrial expansion
in the Latrobe Valley is allocatlion from
the Mitchell, Thils proposal 1nvolves
diversion via the Perry River to Lake
Wellington, and would probably require
some form of storage to be constructed
on the Mitechell.

6. Mining and Quarrying

There are small gold-fields both north
and south of Dargo and a larger one lies
north of Bullumwaal. A gold-mining
lease is current over portion of the
field north of Dargo.
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A number of small gravel pits, scattered
throughout the forested publiec land, are
used almost exclusively for the mainten-
ance of forest tracks. The Shire of
Balrnsdale and the Country Roads Board
extract rhyolite, which is then crushed
and used in road construction, from a
guarry on public land at Yellowman Knob.
The Mitchell River Improvement Trust
extracts sandstone for use in stream-
bank stabllizatlon work from a quarry on
public land at Flaggy Creek.

Minor deposits of arsenic, bismuth,
cobalt, mercury, and nickel are found
near Bullumwaal. Three separate mineral
search licences are current for this
area.

There 1s also a possibility of a copper
sulfide ore body being present 1n the
Tabberabbera area.

T. Utilitles

A fire lookout operated by the Forests
Commission 1s situated on Mount Taylor,
at the foot of which 1s the Mount Taylor
forestry station. The State Electricity
Commission and Telecom also have facil-
ities on Mount Taylor.

D. Hazards and Conflicts

As in so much of the study area, the
major potentlial hazard in this block is
that posed by the spread of wildfilres.
The predominantly dry forest types,
coupled wlth the rugged and 1n many

places 1solated terraln, facilitate the
spread of wildfires while at the same
time operating agalnst their suppress-
ion. The area has suffered numerous
fires over the years, including one in
1965 that burnt stands of rainforest in
the Glenaladale National Park.

Noxious weeds are a problem, particular-
ly in isolated, inaccessible areas where
spraying cannot be carried out. The
Wentworth River in particular has bad
infestations of blackberry.

Wild dogs can cause stock losses from
time toc time, especially in the mount-
tainous country where farmland adjoins
forested public land. Rabbits are an
ever-present - but perhaps in this area,
manageable - hazard.

The einnamon fungus (Phytophthora cinna-
momi ), which causes dieback in eucalypt
forests, is widely scattered east of
Mount Taylor. It has also been found in
the lower foothill forests west of the
Mitehell River.

While some erosion has affected forest
tracks, soll erosion ls not currently a
serious hazard on public land. However,
the potential is present for serious
erosion, both on- and off-site, if
forest management 1s not maintained at
a conservative level.

Conflicts exist over the use of Mitchell
River water. Many people are concerned
that the planned Mitchell River dam at



SITE OF PROPOSED DAM
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Mitehell River valley, looking upstream from the proposed dam site

Tabberabbera, as well as inundating val-
uable farming land, important geological
exposures, and Aboriginal relics, will
affect the character of one of the
State's few remaining large unregulated
rivers. Furthermore, any diversion of
flows to the Latrobe Valley would prob-
ably requlre a larger storage, and hence
exacerbate the confliet. Without an
additlional storage, such diversions
could only take place at the expense of
downstream irrigators.

Concern has also been eXpressed regard-
ing the implications of a statement, now
being considered by the government, of
the environmental effect of greatly in-

creasing the level of pulpwood harvest-
ing east of the Mitechell River.

Pulpwood 1s currently belng harvested as
sawlog residue from such areas. If the
intensity of these operations were to be
increased beyond current levels, there
could be an adverse effect on flora and
fauna values, an increase 1in soll eros-
ion, and a decrease in water values.

Any conversion of the native hardwood
forests to softwoed plantations would
reduce the environmental, recreational,
and hardwood timber values, as well as
conflicting with the interests of bee-
keepers.
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4. NICHOLSON

A, General
1. Land tenure and location

Nieholson bloeck covers almost 105,000
ha. Public land occupies approximately
88,000 ha, more than half of which is
unreserved Crown land.

Reserved forest covers about 35,000 ha,
ineluding the UB-ha Fairy Dell scenic
reserve west of Bruthen, which is reser-
ved under section 50 of the Forests Aet,

Alsc, the agricultural land near Bruth-
en, Sarsfield, and Ensay contalns a few
small Crown land reserves.

B. Nature of the Land
l. Climate

Rainfall in this block, as for the rest
of the central and eastern parts of the
study area, most often results from a
low pressure system centred over the
eastern coast of Australlia or near Gabo
Island. This contrasts with the bulk of
southern Viectoria, where rain results
from the passage of depressions across
the State from the west.

The Marthavale--Mount Hoad area receives
the highest rainfall - around 1,000 mm
annually. Rainfall decreases with ele-
vation. Sarsfield, on the low hills
above the Gippsland plain, receives just
over 700 mm. Areas along the Tambo
River valley are effected by a rain
shadow, wlith the result that places such
as Ensay and Swifts Creek (Jjust north of
the study area), desplte their relative-
ly high elevatlion, receive only 715 mm
and 612 mm respectively.

4. NICHOLSON




Generally, temperatures increase the
lower the elevation. In addition, the
elevated valleys almost certalnly have a
longer frost season and higher frost in-
cldence than corresponding areas at low-
er altitudes. These factors would serve
to reduce the growlng season on the
agricultural land in the Ensay district.

Especially during winter, snow commonly
falls on areas above 600 m, although it
rarely lles on the ground for any length
of time. North- and east-facing slopes
will be denuded of snow cover earlier
than south- and west-facing slopes.

2. Geology and geomorphology

Ordovieclan sandstones, siltstones, and
shales are the most common rock types
represented in the block, although con-
siderable areas of granitic and assoc-
lated metamorphic rocks occur at Martha-
vale, Ensay, and Tambo Crossing. Exten-
sive intermontane basins are centred on
these igneous and metamorphlc complexes,
the largest one beilng in the Ensay dis-
trict. Elevated plateaux at Mount Dow
and Mount Elizabeth probably represent
the remains of a prior landscape surface
that has been destroyed elsewhere by
weathering and erosion.

3. Soils

The Ordoviclan sediments carry a range

of uniform solls, grading from skeletal
stony loams to sandy loams. Sandy loams
and podzolic soils have developed on the
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igneous and metamorphic complexes,
although skeletal soils are a common
occurrence., Podzollc soils of various
types have developed on the Tertiary
sediments.

4, Vegetation

The majority of tall open forest types
in the study area occur in this block.
They are located at relatively high al-
titudes in the headwaters of the Nichol-
son River and the Haunted Stream.

Mountaln ash forests generally occur at
the highest elevations, usually between
800 and 900 m, while messmate-- mountain
grey gum forests grow in assoclation
with the ash stands. They cover a more
extensive area, ranging down to rela-
tively low elevations in the Ash Range.
Understoreys in these moist forests are
generally typilecal of wet sclerophyll
forests, with an intermediate stratum of
wattles assoclated wlith a dense stratum
of shrubs. At lower elevatlons the
messmate unit may have less complex
understoreys; in some places bracken may
dominate.

Silvertop open forest III occcuples some
of the drier ridge tops in the same gen-
eral area as the above open forest IV
units. It has a much less-dense under-
storey than the adjolning wetter forest
types.

Other open forest III units represented
include the white stringybark and yellow
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stringybark units that occupy drier
sites north and south respectlively of
the Ash Range. The area north and west
of Bruthen contains the best and most
extenslve stands of yellow stringybark
to be found anywhere in the study area.

The mountain grey pgum--stringybark unit
s the most wildespread of all the open

Warm-temperate rainforest, Fairy Dell

forest III types, ranging from the high-
est altlitudes In the north of the block
right through to elevations of only
approximately 100 m in the south. It
commonly ocecuples the dralnage lines and
sheltered slopes. At the higher alti-
tudes, messmate 1s the dominate stringy-
bark, gradually belng replaced by white
stringybark as elevatlons decrease.
Below the Ash Range yellow stringybark
dominates. Because of the unit's rela-
tlvely wide environmental tolerances its
understorey ecan vary considerably - from
a bracken-domlinated to a wet-gully type.

Red stringybark--red box open forest II
occcuples the most exposed and driest
sites. The understoreys in these low
open forests are generally sparse, with
low shrubs and grasses dominating.

Qulte large areas on the Angora Range
and adjacent to Haunted Stream are cov-
ered by wattle scrub. It occuplies main-
ly steep north- and west-facing slopes
and probably results from repeated fires
(which have favoured the replacement of
eucalypt forest by acacia scrub).

On Deep Creek, west of Bruthen, is the
study area's largest example of warm-
temperate rainforest. It is the major
feature of, and the reason for, the
Falry Dell scenlc reserve.

5. PFauna

The forested environments represented on
public land include a patch of closed



forest, slgnificant areas of tall open
forest, open forest, and foothlll wood-
land, and narrow stretches of riverine
forest.

The fauna can be generally predicted
from the nature of these environments,
and for details the reader should refer
to Chapter 10 and Appendilces 2-6.

The riveriline environment along the Nlch-
plson River exhibits the typleal focus-
ing effect of a vegetatlion strip that 1=
well sulted to wildlife passing through
a drier environment of less-favoured
plant specles.

Several gold-mine shafts and drives 1n
the Deptford area are used by the east-
ern horseshoe bat and common bent-wing
bat.

C. Present Use and Capabllities
l. Nature conservation

While all the forested publlc land has
at least a moderate capabllity for
nature conservation, some areas are more
important than others. For instance,
the Fairy Dell scenic reserve contains
the study area's largest single stand of
warm-temperate rainforest, a rare forest
type near the western limit of 1its dis-
tribution in thls ares.

Nine significant plant specles have been
recorded in this block, including the
rare alpine orchld Chiloglottis pescott-
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The dusky antechinue 18 a widespread
ground-dwelling mammal

iana and a rare llane Marsdenia flaves-
2ensg.

2. Recreation

Pleasant scenic driving can be enjoyed
on forest tracks west of Bruthen. This
drive affords panoramie views of the
Glppsland Lakes and plains from the
Devil's Elbow and passes the Falry Dell
scenle reserve, which has picenicking
facilitles.
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Other lookouts are located at Mount
Little Dlek and Mount Sugarloaf.

The old gold-mining settlements of Dept-
ford and, Stirling are popular destinat-
lons for fossickers and picnickers.
Haunted Stream and, to a lesser extent,
the Nicholson Rlver provide good fresh-
water angling, primarily for trout.
Deer<hunting, rally driving, and bush
camping are other recreational uses of
publiec land.

3. Wood production

The headwaters of the Nicholson River
and Haunted 3tream contaln the study
area's largest area of highly productive
forests. The stands of mountain ash and
messmate have a high capability for
hardwood production, especially sawlogs.
Ash timber is also highly prized as a
raw material for paper-making, and quan-
titles are taken for pulpwood.

Foothill forests west of Bruthen and
south of the Ash Range are alsoc very
valuable for timber production = flrstly
because 6f thelr accessibillty, and
secondly because of the occurrence of
vellow stringybark. This speciles 1s
very highly regarded for sawn timber and
is sought-after for house framing and
general construction. Fence posts and
sleepers are also cut from the foothill
forests. Sawlogs from the block provide
raw materlal to sawmills at Swifts
Creek, Mount Taylor, Balrnsdale, and
BEruthen.

Forests over the remainder of the bloek
range in productivity from low to moder-
ate, and are not generally consldered to
be of great commercial value.

While currently only small quantities of
pulpwood are taken, this block forms
part of a larger area of East Gippsland,
which may become a major supplier of
pulpwood. The government ls currently
considering a statement of the environ-
mental effects of extracting 800,000 ecu.
m of pulpwood per annum from the forest
ln the eastern portion of the study area
and East Gippsland.

A small school softwood plantation
occuplies publie land at Granite Creek.

In addition, on the
reconnaissance, the
has identified land
and Waterholes that
quirements for such

4., Agriculture

basis of preliminary
Forests Commission
between Sarsfield
meets the glte re-
plantations.

Approximately equal areas of the private
land at Ensay and Tambo Crossing are
used for beef cattle production and
ralsing sheep for wool and meat. A
greater proportion of the freehold land
in the south is used for beef cattle.

No public land is held under grazing

lieence.

Indeed, the great bulk of pub-

lie land has a low capability for forest

grazing.

Publiec land on the low sandy hills be-
tween Bruthen and Sarsfield has moderate



agricultural potential. The small, iso- 5. Water production
lated intermontane basin at Marthavale
tial. However, most The preat bulk of the Nlcholson River

also has some poten

of the public land 1s not suitable for catehment 1s contained wlthin this
agricultural development. block. This river, although the largest

Construetion gang on the Omeo Highway in the early 18900s
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stream in the block, 1s small by com-
parlison with others 1n the study area.
It has a mean annual dlscharge at Dept-
ford of 44,000 ML.

Lakes Entrance Waterworks Trust draws
water from the Nlcheolson Rlver north of
sarsfield., The river's catchment to

thls point has been proclaimed according
to the provisions of the Land Conservat-
ton Aet 1970 and the Soil Conservation
and Land Utilization Aet 1958. Water
from thls source supplies Lakes Entrance,
Kalimna, and Metung.

Tambo Rlver runs through the north-
egastern corner of thls block but will be
discussed in the Tambo block descrip-
tion.

There are no authorised extractions from
groundwater anywhere in the bloek.

Neither construction of storages nor
significant inereases 1n water use are
currently planned.

6. Mining and quarrying

Two parallel gold-fields are located
entirely on public land, one along the
Nicholson River between Marthavale and
Deptford and the other to the east cent-
red on the old gold-mining settlement of
Stirling.

The only current mining tenement 1s a
lease covering a gold-mine on the Yahoo
Creek, operated as a tourlst attraction.

A number of small gravel pits, scattered
throughout the forested publie land, are
used almost exclusively for the mainten-
ance of forest tracks.

T. Utilitles

Fire lookouts operated by the Forests
Commisslion are situated on Mount Sugar-
loaf and Mount Little Dick.

The Clifton Creek Primary Schoocl 1s also
located on a small block of publiec land.

Bruthen rubbish tip 1s situated on pub-
liec land north of the township.

D. Hagzards and Confliects

Because this block contains a relatively
high proportion of wet mountain forests,
wildfires do not pose the same threat as
in other sections of the study area.
This 1s not to say they don't ocecur, in
fact the fire hazard 1is qulte high in
the drier foothill forests to the south.
It 1s also in these southern forests
that the root-rot fungus, Phytophthora
einnamomi, 1s scattered.

Many of the inaccessible streams 1n the
mountain country, especlally those dis-
turbed by mining (for example, Nicholson
River and Haunted Stream), are badly
choked by blackberries.

501l erosion 1s not generally a sérious
hazard in the forested publie land; how-
ever, there is some track erosion.



Proposals to greatly 1ncrease the volume
of pulpwood to be extracted from this
and other parts of east Gippsland have
caused many people concern. Thelr main
concerns are the conflicts with non-wood
forest values they conslder would result
if greater intensity and frequency of
harvesting resulted from the extraection
of wood for pulp.
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Another potential conflict is the poss-
ible conversion of hardwood forests to
softwood plantations. If such conver-
sion were to oceur 1t would result in
the loss of native flora and fauna, a
reduction in recreational opportunities,
a decrease 1n the area avallable to bee-
keepers, and the loss of valuable hard-
wood timber resources.



5.

A. General
1. Land tenure and location

Fublic land cccuples approximately
105,000 ha - some 70% - of the 150,000-
ha Tambo Block. Most of this (about
87,000 ha) carries reserved forest.

Crown land reserves are mostly located
In the Buchan area and many protect the
area's outstanding limestone caves., The
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largest of these, the 2B5-ha Buchan
Caves reserve, 1s controlled by the De-
partment of Crown Lands and Survey. In
addltion relatively larpge Crown land
reserves south of Buchan South include
public-purposes reserves of about 160 ha
and an 80-ha racecourse reserve, which
contailns the Xannl racecourse and the
Buchan golf course.

The balance of public land is almost en-
tirely made up of unreserved Crown land.

B. HNature of the Land
1. Climate

In common with other parts of the study
area, thls block varies climatically =
largely in response to changes in eleva-
tion. Generally, the transition from
the warmer and drier lowlands to the
cooler and wetter highlands is gradual,
although local orographic variations can
glve rise to sharp gradations 1n
climate.

Annual rainfall varies from a maximum of
around 1,000 mm near Murrindal to less
than 700 mm in the Tambo Rlver valley
north-west of Ensay. Despite the latter



rea’ I' 1tively hligh levation, 1t has
1y low 1 11L& due to the valley!

1 n=shadow 1

Temperatures are lower, frost lnclidence

s higher, and snowfalls are more common

in the northern section of this block
than in the south. This 1s particularly
significant for the agricultural areas
around Ensay and Buchan, inasmuch as the
cgoler conditions tend to limit thelr

growing season.

Geology and geomorphology

'he western portion of the block con-
sists of Ordovician sedimentary rocks
that have been intruded in several
places by granlitic rocks. The large lg-
neous and metamorphic complex occurring
Ensay district extends into the
north=-western corner of this block,
while in the east volcanie rocks of
Devonlian age outcrop over a wide area.
An lsolated occurrence of these volcanic
rocks is located at Mount Elizabeth.

,_
ot
=~

A lault-controlled bazsin aligned along

a north--south axis in the Buchan dist-
rict contalns a series of Devonlan lime-
stones. A large I1ntermcntane basin
oceurs In association with these lime-
stones and an interestlng karst lands-

cape has developed at several places.

To the south the highlands are flanked
by alluvial fans composed of Tertiary
sands and gravels. The isolated out-

crops of Tertiary rocks in the viecinity

(9 =]

s

The Buchan Valley golf elub is located
on publie land between Buchan and Nowa
Nowa

of the Timbarra River and its tributar-
les could have been deposited along for-
mer stream courses that have since been
diverted by river capture. Residuals of
Tertiary basalt lows occur between
Buchan South and Dinner Hill Gap.

3. Solls

Uniform medium-textured solls predomin-
ate on the Ordovician bedrock throughout
the block, although some podzolization
has cccurred on this parent material.
Podzollzed solls and loams have develop-
ed on the lgneous and metamorphlc com-
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plex in the north. Loams and skeletal
solls are common on the Devonian volcan-
iecs in the east, and well-structured,
friable gradational soils have been der-
ived from the limestones in the Buchan
district. The Tertiary sediments 1in the
south support a range of duplex solls,
paricularly podzols,

4., Vegetation

The plateau remnant that forms Mount
Elizabeth supports the only substantial
stands of tall open forest. Mountain
ash open forest IV grows at the higher
elevations (around 900 m), while the
messmate--mountaln grey gum forests are
located just below these stands.

Both unlits have understoreys that in the
maln are typical of wet sclerophyll for-
ests; an intermedlate stratum of wattles
is associated with a dense stratum of
shrubs and tree ferns.

The mountain grey gum and stringybark
unit is the most widespread of all the
open forest II1I units, ranging from the
highest altitudes in the north, where 1t
may occupy extensive areas, through to
the lowest elevations in the south,
where 1t 1s generally confined to drain-
age lines and protected aspects. At the
higher elevations messmate is the domin-
ant stringybark, gradually belng replac-
ed by white stringybark as elevations
decrease, Because of the unit's relat-
lvely wilde environmental tolerances, 1its
understorey can vary greatly.

At higher elevations, white stringybark
open forest III grows in associatlon
with the above unit, occupying the drier
sites. It becomes the dominant forest
type 1n the scuthern portion of the
block.

The driest, steepest, and rockiest sites
carry red stringybark--red box open
forest II. The harsh conditions under
which this widespread unit grows are re-
flected by the sparse understorey domin-
ated by low shrubs and grasses. On a
number of these dry slopes, areas of
wattle scrub have replaced eucalypt for-
ests as a result of repeated fires.

Isolated patches of silver-leaf stringy-
bark low woodland occur on both sides

of the Bruthen--Buchan road, below Buch-
an South. This unit occuples poorly
drained sites, usually with a shallow
sandy topsoll underlain by a heavy clay
or hard pan layer. Understoreys reflect
the s0il's poor dralnage characterist-
ics, with sedpges, rushes, and bottle-
brush being common.

5. Fauna

The forest environments represented on
public land include isolated patches of
closed forest, larger but still rel-
atively insignificant areas of tall open
forest, narrow stretches of riverine
forest, and large areas of both open
forest and foothlll woodland. An ex-
ample of the farmland environment occurs
on cleared public land at the Buchan



Caves reserve. Here 'tame' kangaroos
feed from the tourists.

The fauna can be generally predicted
from the nature of these environments,
and for details the reader should refer
to Chapter 10 and Appendices 2-6.

Many of the caves in the Buchan--Murrin-
dal area are utilized by bats - as stag-
ing areas, as occaslional roosting sites,
or for overwintering. Some, such as
those on the Snowy River at New Guinea
Point, which house two breeding colonles
of bent-wilng bat, are used as maternity
caves. Clogg Cave, near Buchan, 1s re-
ported alsc to have a small breeding
colony of large-footed myotis.

The rare brush-talled rock wallaby has
been recorded in the Snowy River gorge
to the north of the study area. It is
possible that thlis specles may also be
found on cliffs along the river in this
block.

The koala is re-establishing itself in

open forest areas, particularly in this
block. The species is now widespread,

but still uncommon, between Buchan and

Nowa Nowa.

Introduced mammals include feral goats,
which have been recorded in the Tambo
River valley and along the Snowy River
gorge. Small numbers of red deer have
also been reported in the Snowy River
drea, and fallow deer have been shot
near Buchan.
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C. Present Use and Capabilities

1. Nature conservation

The most significant natural attributes
in this block are the important geolog-
ical features assoclated with the Buchan
~=-Murrindal limestone basin., This area
contains the best examples of surface
karst and cave development in Viectoria,
and indeed has few equals anywhere in
Australia,

One of the more important features here,
the Anticline cave at Murrindal, 1s
rated as of international significance.
This conslsts of a single chamber about
90 m long, with a spectacular anticlinal
celling. It contains some fine cave
decoration and is used as a maternlty
cave by the eastern horseshoe bat.

Other features of natlonal signifilcance
occur south of Murrindal and lnclude
Serubby Creek cave (which is drained by
a permanent stream, resulting in the
formation of a series of tufa terraces
at its entrance), the Potholes area
(which provides the best examples of
karst topography and assoclated cave
formations in south-eastern Australla),
and, at the Pyramids, Victoria's best
example of an underground stream drain-
age and associlated active and well-
decorated cave system where the Murrin-
dal River flows underground.

The Buchan area has great signlficance
for its cave development, with 75 known
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Tufa terraces at the entrance to Scrubby
Creek cave

caves. [t includes the most extenslve
cave system in the State with 4--5 km of
stream passage, cut at several levels.
Jome of the best cave decoratlon known

in Victorla 1ls found 1In this system.

The area of limestone geology contalns a
number of signiflcant plant species, 1in-
cluding the calcicolous (limestone-res-
tricted) ferns Pteris vittata and Chrias-
tella dentata. The maldenhalrs Adiantwum
hispidulum, Athyrium japonteum, and
Polystichum formeaur are ferns that
although not calcicolous, are rare out-
slde this area. Other signiflicant spec-
les include the velvety shrub Rulingia
pannoga, which is found on c¢liffs of the
Murrindal River, and the native sorghum
Sorghum leioeladum., Both specles are

known only from a few other Vietorian

records. Centaurea qustralis has only
been collected in Viectoria at the Murr-
indal River and Lake Omeo.

n addition to Tine stands of mountain
ash regrowth, the plateau remnant com-
prising Mount Elizabeth supports three
rare species. The shrub Hibbertia herm-
annitifolia, which has been collected
from the summit, has been recorded at
only one cther locality in the State.
Phebalium squameuwm subsp. corviaceum 1s a
Victorian endemic otherwise known only
from the headwaters of the Macallster
River. The third rare species is the
showy Borenia ledifolia.

Many of the caves in the Buchan--Murrin-
dal area are used by cave bats.

The most important of these are the
breeding or maternity caves, which con-
stitute the centre of a population, As
already menticned, the eastern horseshoe
bat uses Anticline cave for such purpos-
es. The rarest of the three species of
cave bat found in Victoria, large-footed
myotis, has a maternity colony in Clogg
cave near Buchan - the only such colony
in the State.

2. Recreation

Approximately 80,000 people annually
vislt the Buchan Caves reserve, making
it one of the most popular recreation
resources in the study area. Gulded
tours are conducted through some of the
more decorative of the limestone caves,
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Limestone decoration in one of the Buechan Caves
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and camping and swimming facilitlies are
also available in the reserve.

Many caves in the Buchan--Murrindal area
provide the most 1mportant venue 1in
Victoria for the sport of caving, and
are among the best 1n Australia.

The Snowy River is one of the finest
canceing streams in the S5tate. Other
rivers used by canoeilsts are the Buchan
and Tambo. These three, plus the Timb-
arra River, are all popular fishing
streams.

Major scenic drives follow the Omeo
Highway, along the Tambo River between
Bruthen and Swifts Creek, and the
Buchan--Murrindal road, with its spec-
tacular views of the surrcunding rolling
countryside.

Three waterfalls are found in this block
on the Timbarra River and the Basin and
Running Creeks.

Pienle areas are located at a number of
sites along the Tambo River at Mount
Elizabeth and the Buchan Caves reserve,
and where the Buchan Rlver enters the
Snowy Rilver.

A number of organized sports are catered
for on publle land. These Include a
rifle range south of Buchan South and a
golf course and racecourse that share an
area further south again. Orienteers
use publle land between the Tambo River
and Bruthen.

3. Wood production

With the exception of isolated areas of
tall open forest in the north, the
forests that cover this block are of
limited commercial value.

The largest (but still small) areas of
mountain forests are the mountain ash
and messmate stands at Mount Elizabeth.
These have high capability for hardwood
production. Capability of the foothill
forests, which grow over the greater
part of the block, ranges from moderate
for the moist forests, 1n the protected
sltes, to low for the drier, slower-
growing forests. The sawlogs that are
produced are converted to sawn timber at
Ensay, Buchan, Buchan South, and Nowa
Nowa .

While currently only small quantities of
pulpwood are taken, this block forms
part of a larger area of east Glppsland,
which may become a major supplier of
pulpwood. The government is currently
considering a statement of the environ-
mental effects of extracting 800,000 cu.
m of pulpwood per annum from the forests
in the eastern portion of the study area
and east Glppsland.

With the exception of small trial plots,
no softwood plantations occupy publle
land. However, on the basls of prelim-
inary reconnaissance, the Forests Comm-
ission has ldentiflied land east of Bru-
then that meets the site requilrements
for such plantations.



4, Agriculture

Beef cattle production is the most com-
mon agricultural enterprlse on privately
owned land. On 1solated blocks west of
Buchan South and on the Timbarra River
and Fryingpan Creek, only cattle are

raised. Approximately three-quarters of

the pastoral land in the Buchan region
is grazed by beef cattle, with the bal-
ance supporting sheep grown both for
wool and meat. At Ensay and Tambo
Crossing, beef cattle and sheep occupy
about half the freehold land each.

Cattle are -grazed on public land north
of Buchan by eight different grasziers,
each with one licensed area. In addit-
ion, a number of much smaller blocks of
publiec land are held under licence. The
great bulk of publlic land has a low
capabllity for forest grazlng.

Substantial areas of publle land on the
low hills south of Buchan South have
moderate agricultural potential. The
remaining steep and dry publiec land to
the north is generally not suitable for
agricultural develcpment.

5. Water production

The major streams are the Tambo River
and its main tributary, the Timbarra
River, and the Snowy River (which forms
the study area's north-eastern boundary)
and its tributary, the Buchan River. As
do other major rivers in the study area,
the Tambo and Snowy Rivers both have
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Beef cattle are raised on thias alluvial
flat south of Timbarra

catchments that extend far into the alp-
ine areas, and these northern sectlons
are far more productive than those parts
within the study area.

Records from gauglng stations within the
Elock indicate that mean annual dis-
charge for the Tambo River at Bruthen 1s
216,000 ML and the corresponding figure
for the Buchan River at Buchan is
189,000 ML.

The Bruthen Waterworks Trust supplies
water to the townships of Wiseleigh,
Mossiface, and Bruthen from an offtake
on the Tambo River Jjust below the latter
township. Likewise, the Buchan Water-



290

works Trust supplles water from the
Buchan Rlver to the township of Buchan.

Around 50 licences and permits are iss-
ued annually for the diversion of water
from streams wlthin the bleck. Almost
all of these authorizatlions are for
irrigation or domestlc and stock pur-
poses.

There are no current proposals for in-
creased regulation or use of stream
flows.

The largest user of groundwater is an
irrigator near Buchan, who has an auth-
orized annual extraction of 241 ML.

6. Mining and quarrying

The small gold-field east of Buchan
South is not presently being mined.

Silver and lead occeur at a number of
sites both north and south of Buchan.
While there are no known large concen-
trations of the minerals, active explor-
ation is contlinulng. Earlier mining in
this area met wlth little success.

A number of bodles of iron ore and man-
ganese ore have been found in the Buchan
-=Nowa Nowa area. The largest deposit,
north of Nowa Nowa, contains six million
tonnes of high-grade ore, but it 1lies
beneath a thick overburden of hard
rhyodacite. Over a period of 20 years
up to 1980, a total of 23,500 tonnes of
iren ore has been extracted from this

ore body on public land. The area is
currently held under a mining lease.

Small amounts of molybdenum and tungsten
were mined near the Tambo River early

this century. Minor deposits of platin-
um and antimony are found around Buchan,

A 26-km linear outcrop of Devonian lime-
stones extends from Buchan South to
nerth of Murrindal, mostly on private
land. Marble has been guarried from
this outerop for many years and used for
building purposes. Agricultural lime
from crushed limestone has been supplied
from sites south and east of Buchan.
Recent exploration has established the
subsurface occurrence of copper and
molybdenum south of Mount Johnston.

A quarry north of Nowa Nowa produces
cerushed or broken hard rock for road-
works, for railway ballast, and for use
by the Ports and Harbors Division 1n
stabilization and constructlon work.

A number of small gravel pits, scattered
throughout the forested public land, are
used almost exclusively for the mainten-
ance of forest tracks.

T. Utllities

Fire lookouts operated by the Forests
Commission are located on Mount Johns-
ton, Mount McLeod, and Mount Nowa Nowa.
The latter peak also carries a number of
communication facilities, including a
Telecom radio-telephone station and a
television translator station.



The Buchan tip is located on public land
south of the township.

b Hazards and Conflicts

The nature of the forests and the ter-
rain combine to make lre the most
serlous hagard. The dry, predominantly
stringybark forests with shrubby under-
storeys, 1n which readily flammable fuel
builds up rapildly. are very f{ire-prone.
The steeply dissected topography facili-
tates the spread of fire and makes
efforts to suppress 1t more difficult.
Wildfires are not only a threat to life,
property, and valuable timber resources,
they can also have a devastating effect
on wildlife, catchment values, and flo-
ral values (especlally understorey
composition).

Blackberries are a problem in some of
the more inaccessible gullies where they
cannot be reached by sprays. Other
noxious weeds and vermin, while present,
are manageable.

501l erosion 1s not a serious problem on
publie land, with the erosion of forest
tracks beilng the most wldespread form.

Both of the main conflicts involve the
increased use of public land for inten-
sive forms of wood production.
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The first results from the increased
requlrements for pulpwood., Concern has
been expressed that short-rotation,
clear-felling harvesting techniques, if
used to produce this product, will lead
to an alteration 1in the forests' floral
composition with fast-growing, fecund
specles like silvertop dominating. Loss
of wildlife and the destruction of their
habitat, increase in soil erosion and a
consequent decrease in water quality,
and a decrease in honey flows are also
feared.

The second involves the possibility of
the conversion of native hardwood forest
to softwood plantations. This would re-
sult in some loss of native flora and
fauna, reductlon ir some recreational
cpportunities, decrease in the area
available to apiarists, and the loss of
hardwood timber values.

Conflict also arises between the recrea-
tlonal use of the area's llimestone caves
and the conservation of thelr special
natural features, Many of the caves
have been damaged by vandals, and dis-
turbance by people constltutes the major
threat to the important colonies of cave
bats. It has been suggested that Moon
Cave, one of the Buchan group, has been
polluted by effluent from the Buchan
Caves reserve tollet block.
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6.

A. General
1, Land tenure and location

About half of the roughly 50,000 ha
Colquhoun block comprises public land.
Of this 25,000 ha, about 22,000 ha is
reserved forest, which includes 3,720 ha
of the Lake Tyers forest park, reserved
under section 50 of the Forests Aet.

The other portion of this park, which
surrounds Lake Tyers and 1n all covers
5,315 ha, 1s in the East Glppsland study
area.

A number of small Crown Land reserves
are mostly located in and around Nowa
Nowa and along the Princes Hlighway. The
largest of these is a 240-ha public-
purposes reserve south of Nowa Nowa.

The balance of public land is almost en-
tirely made up of unreserved Crown Land.

B. Nature of the Land
l, Climate
As a result of this block's relatively
small size, and consistent and subdued

topography, it has a reasonably uniform
elimate.

COLQUHOUN

Rainfall wvaries from around 700 mm in
the south to 850 mm in the north.

Temperatures are generally milld, with
frosts uncommon and snowfalls a very
rare occurrence.

2. Geology and geomorphology

The eastern section of the block is cov-
ered by Tertlary deposlts consisting
mainly of sands, clays, and gravels of
alluvial origin. Localized occurrences

6. COLQUHOUN




of Tertlary marine deposits (including
limestones and sandstones) outecrop in
the e¢liffs around Lake Tyers and 1n the
Tambo and Nicholson Rlver wvalleys south
of the Balrnsdale--Bruthen road.

Two small outliers of granitie rock
pecur between Bruthen and Nowa Nowa, but
as the cover of Tertiary rocks thins to-
wards the north of the bloeck, larger
areas of granlte and other Palaeozoilc
bedrock are exposed. A small outcrop of
Ordovician sandstones is exposed aleong
the Tambo River valley east of Bruthen.

Between Balrnsdale and the Tambo River,
several high-level terraces of Quatern-
ary age occur. These have developed 1n
response to a fluctuating sea level
throughout the Quaternary perilod.

3. Soils

Podzolic soils dominate 1n areas of Ter-
tiary outecrop, while a range of loams
and yellow mottled duplex soils (includ-
ing podzols) has developed on the Quat-
ernary deposits. In some situations 1t
1s difficult to distinguish whether the
parent material 1s of Tertlary or Quat-
ernary age.

4, Vegetation

The low sandy hills of this block mainly
carry medlum open forests domlnated by
white stringybark and silvertop. The
latter species may grow 1n pure stands
on broad flat ridge-tops wlth deep
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solls. Understorey specles reflect the
area's relatively well-drained soils and
its history of frequent fires. Common
species Ineclude saw banksla, sunshine
wattle, and shining casslinia, with a
ground layer dominated by bracken.

Many of the dralnage lines and protected
aspects support mountain grey gum--mess-
mate forests. Whilile most of these
stands are less than 40 m high, the most
favourable, wettest sites carry tall
cpen forest IV. All of these forests
have understoreys of the wet-gully type.

The study area's best remalning repre-
sentatives of the distinetive Gippsland
grey box open forests occur on small
areas fringing Lake Tyers. Thils unit
occuples well-dralned sites and has a
typlcally grassy understorey.

5. PFauna

Open forest is the major forest environ-
ment represented on publie land. Others
include very small areas of closed for-
est and tall open forest, and narrow
stretches of riverine forest. The
estuarine Lake Tyers provides an inland
wetlands environment.

The fauna can be generally predlcted
from the nature of these envlironments,
and for detalls the reader should refer
to Chapter 10 and Appendices 2-6.

Within the study area, populations of
the red-necked wallaby are restricted to
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tains estuarine fl1sh such as bream,
flathead, flounder, and garfish, as well
as prawns.

Lake Tyers supports a nesting colony of
little tern, a resident population of
waterfowl, and a seasonal population of
migratory waders. Wadere use the shall-
ow margins of the lake and the ephemeral
islands near the sand bar barriler.

C. Present Use and Capabilities
1. HNature Conservatlion

The Lake Tyers forest park contains ex-
cellent examples of many of the feoothilll
and coastal vegetation communities, in-
cluding stands of warm-temperate rain-
forest and the distinective and now-
restricted Gippsland grey box. Seven-
teen eucalypt species have been recorded
in the park, and understoreys vary from
bracken to Banksla to wet-gully types.
The area's conservation significance 1s
further enhanced by the relatively low
intensity of logging operations in the
recent past.

Seven significant plant species recorded
in this block 1include the rare fern
Cystopteris filix-fragilis, which 1is
usually restricted to rocky alpine
sites, and the coastal daisy bush Olear-
ia viseosa, which 1s known only from the
Gippsland Lakes area and Tasmania.

The block eontains a number of limestone
caves, the most notable of which 1is
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Nargun cave on Casey Creek., As well as
being of geclogleal interest this cave
contains the largest Victorlan maternity
colonies of common bent-wing bat and
eastern horseshoe bat. About 60,000
females of the former species roost and
breed in the Nargun cave durlng summer.
They leave the colony when the young are
independent, usually in March, and dis-
perse to caves and mine shafts both
locally and Interstate. The eastern
horseshoe bat has a similar breeing
pattern, producing about 10,000 young
each year 1n Nargun cave, which 1s the
southern-most maternity colony of this
bat in the world.

Lake Tyers 1s one of a string of estuar-
ies and marshes along the coast of
Gippsland that are important for water-
birds. Slignificant specles include
three waders - grey plover, lesser gol-
den plover, and ruddy turnstone - all of
which are transequatorial migrants, a
nesting colony of l1little tern, and the
blue-billed duck, which is an occasional
visitor to the Toorloo Arm.

2. HRecreatlon

Lake Tyers and the adjacent forest park
are the most important recreational
areas 1In thils bloeck. The lake is suit-
able for most forms of water sports, but
is perhaps most popular for the excell-
ent estuarine fishing it provides. Its
sheltered waters contrast with the
larger lakes and favour some activities
such as flatwater canoelng.
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It 1s estimated that the Lake Tyers for-
est park attracts between 20,000 and
25,000 visitors per year. It contains a
number of pleniec sites, both beslde the
lake and adjacent to the Princes High-
way. A network of forest tracks pro-
vides pleasant bush driving conditions
and a number of short walking tracks
have also been developed,

Forested publie land outside the forest
park 1s also used qulite extenslvely for
passive recreation. Many plcnlc sites
are scattered throughout the Colquhoun
forest, where the Forests Commission
organlzes gulded self-drive 'Forestours'
during schoel hollidays. As many as
1,200 people each year take part in the
escorted tours and around 3,000 take the
self-gulded tours. Features of interest
in this area include old sawmlll sites,
disused tramways, and the wooden trestle
bridge on the Orbost rallway line.

Those portlons of the Nlcholson and
Tambo Rivers 1n this bleock are among the
most heavily fished stretches of water
in the study area.

3. Wood production

While the coastal forests of this block
do not have high potential productivity,
they are important producers of various
timber products. Silvertop, mountain
grey gum, messmate (small quantities),
and white stringybark all produce saw-
logs; fence posts are cut from white
stringybark, red ironbark, and Glppsland

grey box; the last two species also pro-
duce sleepers and piles while red box is
cut for firewood. These readily access-
ible forests have had a long history of
use for timber production including
heavy past production of sawlogs from
Dead Horse Creek and Colquhoun forests,

Currently only small quantities of pulp-
wood are taken; however, this block
forms part of a larger area of East
Gippsland, whlch may become a major
supplier of pulpwood. The government is
currently considering a statement of

the environmental effects of extracting
800,000 cu.m, of pulpwood per annum f{rom
the forests in the eastern portion of
the study area and East Gippsland.

No softwood plantatlions are grown on
public land.

., Agriculture

Both beef cattle and sheep (for wool and
meat) are raised on pastoral land in the
west of this block. The Nowa Nowa--Lake
Tyers area carries beef cattle only.

Irrigated land on the Tambo River flats
south of Bruthen produces vegetables,
lucerne, and malze crops. The 1lrrigated
pastures support both dalry and beef
cattle.

Apple orchards are located just north-
west of Bairnsdale, whille apples, pears,
passionfruit, and Chlnese gooseberries
are grown north of Lakes Entrance.



Angora goats are raised on a property
north of Lake Bunga.

No publie land is held under grazing
licence. The low, sandy Nowa Nowa
hills, which have moderate agricultural
capabillity, take 1n almost all the pub-
lie land.

5. Water Productlon
This block has a low capability for

water production. The only streams of
any consequence with publiec land as part
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of" their catchment are Mississippl and
Stony Creek. The lower reaches of the
Tambo and Nicholson Rilvers pass through
the block, and there is some minor di-
version from them for irrigation and
domestic and stock purposes.

omall amounts of groundwater are used
for 1rrigation.

6. Mining and quarrying

All bar the north of this block has the
potential for discovery of o0il and gas.

¥
L

The Stony Creek railway
bridge weat of Nowa
Nowa
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desiceate dead and living vegetation
alike to create extended periocds of high
fire danger. The last seriocus fire
occurred in November 1980, when a large
one burnt through the northern section
of the Colquhoun forest, at ocne stage
threatening the township of Nowa Nowa,

Cinnamon fungus (Phytophthora einna-
momt ), which causes dieback 1In eucalypt
forests, 1s scattered throughout the
lowland forests.

S0ll erosion is not currently a sericus
hazard on public land. Both vermin and
noxious weeds occur on publie land; how-
ever, nelther is considered toc be a
major hazard.
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Conflict could arise out of proposals
now belng considered by government to
greatly increase the level of pulpwood-
harvesting east of the Mitchell River.

If short-rotation clear-felling harvest-
ing techniques are used for intensive
pulpwood productlon, flora and fauna
values and water quality would be ad-
versely affected, soil erosion would in-
crease, and honey flora would be reduc-
ed.

Inadvertent disturbance of the bat col-
onies by over-zealous fossil collectors,
together wlth dellberate vandalism in-
cluding shooting of bats, 1s a problem
at Nargun cave.
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7. GIPPSLAND PLAINS

A General
l. Land tenure and locatlon

Although iIn total area thlis is one of
the larger blocks, covering more than
135,000 ha, 1t contalns only approximat-
ely 5,000 ha of publlec land.

Reserved forest occupies around 2,000 ha
(including the Moormurng forest park
south-west of Bairnsdale, which 1s re-

7. GIPPSLAND PLAINS

served under sectlon 50 of the Forests
Aet),

A large number of relatively small Crown
land reserves scattered throughout the
block are used for a varlety of public
purposes. They include the Knob recrea-
tion reserve at Stratford, the Newry
regreation reserve (containing a golf
course and football and crilcket ground),
and a public-purposes reserve west of
Bolsdale, which contains the Maffra and
District car club hill-climb circuit.
The largest of these reserves 1s a 154-
ha rallway-purposes reserve west of
Fernbank, adJacent to and north of the
Melbourne--Bairnsdale rallway line.

The largest single block of publlic land
i1s the unreserved Crown land that
straddles the Princes Highway near the
Perry Rilver.

B. Nature of the Land
1. Climate

Climatic conditions throughout the block
do not vary greatly, due to the fact
that the Glppsland plains themselves are
topographically quite uniform.



Annual rainfall increases gradually from
south to north, being generally in the
range between 600 mm and 700 mm. The
driest area, around Maffra, is in a rain
shadow created by the mountains to the
west, and recelves mean annual rainfall
of only 572 mm.

The Maffra distriet 1s not only one of
the driest parts of the study area, 1t
is also one of the hottest. While thils
district 1s mainly below 30 m iIn elevat-
ion, summer day temperatures are not
significantly tempered by sea breezes as
they are further to the east. Mild win-
ter weather over the plalns and coastal
areas ls a feature of Glppsland's clim-
ate. Northerly winds in the east of the
State, particularly those bringing rain
to the north-eastern highlands, become
quite warm when descendlng from thﬁ
mountains. This is known as the Fohn
effect and under its influence 1t is not
uncommon for the area to record the
highest temperatures 1n the State for
that period.

2. Geology and geomorphology

The block 1s dominated by a serles of
coastal terraces of Quaternary age.

They econsist of sands, clays, and grav-
gls and have developed as the result of
a fluctuating sea level during this per-
iod. The terraces actually mark the
positions of former shorellnes.

In addition, numerous south-west--north-
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¢ast trending dune ridges and sand
sheets are widely distributed across the
Gippsland Plains; they overllie the
coastal terraces and are also of Quater-
nary age, but their mode of formation is
uncertain,

The Quaternary sediments overlie Tert-
iary deposits that are exposed around
Stockdale and in several creek valleys,
ineluding the lower reaches of Tom Creek
south of Fernbank. The western sectlon
of the block contalns the Thomson--Mac-
alister and Avon Rlver flood plains,
which are separated by several coastal
terraces extending from Bolsdale to the
western shore of Lake Wellington near
Sale.

3. Solls

Extensive development of duplex (mainly
podzolic) soils has occurred on the
coastal terraces, while on the dune-
fields the solls consist mainly of un-
differentiated siliceous sands, .which
have been podzollzed in some areas. The
podzolization process 1is also widespread
on the Tertiary deposits as well as a
mottled duplex soll.

The flood-plain areas carry fine-textur-
ed uniform soils, the most common being
a dark-coloured clay, but coarse alluv-

ial gravels and sands are alsc present.

Sandy loams are a frequent component of

the younger terraces bordering the major
'streams in the area.



The low sandy hills between Stockdale
and Glenaladale support white stringy
bark open forest 1I1I. White stringybark
is also the dominating tree speciles for
much of the public land adjacent to the
Perry River near Fernbank. However, in
the latter locallty, the structural form
varles between open forest and woodland
due to the poorer site quality. In both
localities understoreys reflect the
sites' relatively well-drained solls and

thelr history of frequent fires.

Bracken is the dominant
ground layer.
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inter-dune depresslons and carry closed
sedgeland.

The largest remaining stand of the once-
widespread forest red gum 1is located in
the Moormurng forest park. Other small-
er representations are at Stratford and
east of the Perry River. Forest red gum
occurs on flat land with heavy soils
that are often seasonally waterlogged.
Main ground cover specles are grasses
and sedges.

5. Fauna

The only environments significantly rep-
resented on the small amount of publlc
land in thils block are open forest and
foothill woodland.

The fauna can be generally predicted
from the nature of these environments,
and for detalls the reader should refer
to Chapter 10 and Appendilces 2-6.

The heathy understorey of the Providence
Ponds forests supports East Glppsland's
only recorded inland population of the
rare New Holland mouse. Thls same dense
understorey provides cover for large
numbers of black wallaby.

Sandy soils and the open nature of the
forest at Providence Ponds are 1deal
conditions for the lace monitor, which
is common here. It can also be found in
the Moormurng forest park, where more
than 90 native bird specles have been
recorded. Among these are two birds of
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prey = the wedge-talled eagle and swamp
harrier - which breed 1n the park.

C. Present Use and Capabilitles
1. Nature Conservatlon

Moormurng, forest park and the public
land at Providence Ponds are the only
substantlal areas of forest on the whole
of the Gilppsland Plains, most of which
is now cleared for agriculture. As such
they constitute very wvaluable remnants,
contalning examples of land types, vege-
tation, and faunal communities. (albeit
altered since settlement) typieal of the
plains.

The study area's largest remaining stand
of forest red gum 1s located in the
Moormurng forest park. Two smaller
stands of this once-widespread forest
type can be found at the Knob recreation
reserve and on publlic land adjacent to
the highway east of Stratford.

The Providence Ponds forest contalns a
number of significant plant snecles, in-
cluding the only Victorian record of the
grass Eragrostie trachyearpa, the rare
trailing shrub Isopogon anemonifolius,
and the uncommon water 1lily Philydrum
lanuginosum. It 1s also renowned for
its colourful wildflower displays.

These remnant forests are important ref-
uge areas for native fauna. Significant
specles include the rare New Holland

mouse, which has been recorded at Provi-



dence Ponds. Expanses of permanent
water that ocecur on small blocks of pub-

lle land scuth and north-east of Fern-

bank are important for a variety of
water blrds.
' Recreation

Publiec land 1n thls block ls not used
extenslvely for recreational activities.
Naturallsts often vislit the Moormurng
'orest park and the Provlidence Fonds
area. The forest park is also used for

orienteering.

A number of recreatlon reserves cater
for organized sports such as football,
ericket, tennis, golf, car-racing, and
equestrian events. The Knob recreation
reserve l1s also a popular area for ple-
nicking and contains a lookout that
provides fine vlews across the Avon Rlv-
er and 1ts adjacent flats.

Fublic land on the Princes Highway east
of Stratford has recently been developed
as a highway park.

3. Wood productlon

The small areas of public land remalning
in this block have a generally low cap-
ability for hardwood production. The
major timber specles are white stringy-
bark and forest red gum, both of which
are cut primarily for fencing materials.

Currently the only pine plantation on

publliec land is a small trial plot on the
Princes Highway east of the Perry River
However, most of the publiec land, in-
cluding that near Stockdale and adjacent
to the Perry Rlver, has been ldentified
by the Forests Commission as meeting the
site requirements for the establishment
of softwood plantations. A.P.M. has,
and 1s continuing to establish, plantat-
lons of P. radiata on adjacent private
land.

4. Agriculture

Woocl production from Merino sheep 1s the
major agricultural industry on private
land between Stratford and Bairnsdale.
Beef cattle are also raised. The Macal-

Vegetable erops on the Mitehell River
flats



ister Irrigation District between Hey-

field and Stratford supports primarily

dairy cattle, with some beefl cattle and
vegetable crops.

Grazed public land includes the rallway-
purposes reserve west of Fernbank and
many small blocks scattered throughout
the plains. Up to 110 cattle are run on
aglstment in the Moormurng forest park
for periods ranging from one to four
weeks. Such grazing is valuable as a
fire-protection technique in the forest
red gum areas.

The undulating, sandy country that con-
stitutes the bulk of the publie land has
only a moderate agricultural capabllity.
In contrast, the flat land supporting
forest red gum would make highly produc-
tive agricultural land.

5. Water production

While major rivers such as the Avon,
Thomson, and Macallster pass through the
block, there 1s 1little contribution to
stream flows as a result of this passage.

Many authorised diversions from these
major streams supply irrigation, domest-
le and stock, and industrial purposes.
Such diversion by direct pumping from
streams has reached a point where all
streams are committed to the extent of
avallable summer flows, other than for
domestlc and stock purposes. Further
diversions would only be available on
condition that on- or off-stream storage
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was provided to store excess winter
stream flows.

Perry River and Tcm Creek are the only
streams of any consequence that have

the bulk of their catchment within the
block. Nelther has a year-round flow of
water.

Maffra Waterworks Trust supplles almost
5,000 people with water drawn from the
Macalister River near Maffra. Stratford
Waterworks Trust also receives water
from the Macalister River ex State Riv-
ers and Water Supply Commisslon channel.

Briagolong and Boisdale both use ground-
water drawn from bores sunk by the
Briagolong Waterworks Trust. There 1is
also conslderable use of groundwater for
irrigation on the plain between Sale and
Bairnsdale.

6. Mining and quarryling

This block lies within the Gilppsland
sedimentary basin, which is riech in hyd-
rocarbons. There is therefore a possi-
bility of the accumulation of oill and
gas deposits. In addition, brown coal
resources of the coastal hinterland are
currently being assessed by exploration
companles.

Gravel, which is used for roading and
general-purpose aggregate, is extracted
from the bed of the Avon River at times
of low stream flow., Gravel 1s also ex-
tracted from small blocks of public land
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public land where 1t abuts farmland.

The lower reaches of the streams flowing
inte the Gippsland Lakes contain Europ-
ean carp, a pest species whose feeding
habits increases water turbidity., which
in turn affects native fish and wildlife
habitats.

On farms and along road reserves, the
remaining forest red gums have suffered
severe dleback. The primary cause is
probably extenslve and periodlc defolla-
tion by leaf-eating insects, including
Christmas beetle, leaf beetle, lerps,
gum-leaf skeletonlizer moth, and mottled
cup moth.

The only signifleant form of so0ll eros-
ion 1s stream-bank erosion. This 1s
particularly serlious along the Avon
River.
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A major potential conflict would arise
from any decision to convert native
hardwood forests to softwood plantat-
ions. Suech conversion would result in
some loss of native flora and fauna, re-
duction 1in some recreational opportuni-
ties, decrease in the area available to
beekeepers, and loss of hardwood timber
values. The important nature conservat-
ion values that have been recognized for
the land at Providence Ponds heighten
the confliet in thls area.

All of the major rivers are subject to
flooding. Flooding of a magnitute that
causes some inconvenience to the land-
holders 1mmediately adjacent to streams
cceurs quite frequently. More-serilous
flooding, resulting in conslderable
property damage and community disrupt-
ion, 1s a less frequent but not uncommon
hazard.



308

8. GIPPSLAND LAKES

A, General
1, Land tenure and location

Publie land occuples about 45,000 ha, or
almost 40% of the block's total area of
approximately 115,000 ha.

Almost all of it is under or beside the
lakes, A permanent reserve ol about
34,000 ha covers the beds of the lakes
themselves. The public-purposes reserve
surrounding them, although broader in
places, 1s mostly only about 30 m wide.

The Fisheries and Wildlife Division has
six areas of publie land, totalling
2,690 ha, under 1ts control. They con-
8lst of flve State game reserves -
Clydebank Morass (640 ha), north of Lake
Wellington and adjacent to the Avon
River, Macleod Morass (520 ha), south of
Bairnsdale, Blond Bay (812 ha), north of
Lake Victoria, Jones Bay (110 ha), north
of Lake King, and Heart Morass (300 ha),
north of the Latrobe Rliver and adjacent
to Lake Wellington - and the Sale Common
State game refuge (308 ha) within the
City of Sale. A substantlal proportion
of what now constlitutes these reserves
was once privately owned land. Over the
years the Division has purchased this

land and in fact continues to negotiate
sales in order to expand the area of
wildlife reserves around the lakes.

Of the four major islands in the lakes,
only Raymond and Rigby Islands contain
significant areas of publiec land. Al-
most 90% of the latter's 125 ha 1s pub-
llie-purposes reserve, while Raymond
Island contains approximately 160 ha.

Other areas of public land adjoining the
lakes 1neclude a 400-ha property owned by

Bwifts Cresks

SCALE 1:2 000 000
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the Gas and Fuel Corporation, on the
shores of Lake Viectorla, and the 178-ha
Nyerimilang Estate overlooking Reeve
channel. The latter property was purch-
ased by the government in 1976 and came
under National Parks Service management
in 1980.

The balance of public land 1s made up
almost entirely of small Crown land
resérves used for a variety of publie
purposes and unreserved Crown land.

B. Nature of the Land
l. Climate

Annual rainfall in thls bloeck wvaries
from a high of 856 mm at Lake Tyers to
as Inferred low of around 500 mm at
Hollands Landing.

The study area's warmest district_is
around Sale and Maffra, with 45.6°C (at
Sale) belng the highest temperature ever
recorded in the area. In contrast, sea
breezes significantly temper summer day
temperatures at sites further to the
east. Conversely, minimum temperatures
along the seaboard are higher than those
at inland stations because of the blank-
eting effect that molst air has on out-
going radiation. Thus Lakes Entrance
conslstently experiences lower maximum
and higher minimum temperatures than
elther Maffra or East Sale.

As 1s the case for the plains, coastal
areas experlence mild winter weather
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as a result of the warm northerly winds
that descend from the mountains. Under
this influence 1t is not uncommon during
winter for statlons along the coast to
record the highest temperatures in the
State. Frosts can be expected primarily
in the period May to September. The
higher minimum temperatures close to the
sea reduce the incidence of frosts in
comparison with stations 1nland. Lakes
Entrance, for instance, experlences an
average of only 9 frosts per year, while
East Sale.has 34.

2. Geology and geomorphology

The eastern section of the block con-
sists of Tertiary rocks, which are ex-
posed in the cliffs between Tambo Bluff
and Red Bluff at Lake Tyers. These
cliffs mark the coastline prior to the
development of the sandy barriers that
now enclose the Glppsland Lakes system.
Residuals of earlier barrier systems
occur on the Banksia Peninsular and Ray-
mond Island.

Quaternary coastal terraces are the dom-
inant features along the northern shores
of the lakes between Sale and Bairns-
dale. These terraces are dissected by
numerous streams, including the Latrobe,
Avon, Perry, and Mitchell Rivers.

Extenslve swamps have developed in the
deltalc sections of most streams enter-
ing the lakes, and conslderable areas

of lakeshore are reed-fringed and backed
by fresh-water swamps. Sand and gravel
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beaches and spits are common, however,
along the northern shores of Lake Vie-
toria and Lake King, where re-working of
clder Tertiary and Quaternary deposlts
1s oceurring. A large sandy spit at the
eastern end of Lake Wellington has res-
tricted 1ts connectlion with Lake Victor-
ia to a narrow channel known as Mclennan
Strait.

Extensive deltas have developed at the
mouths of all majJor streams entering the
lakes. The relatively sheltered, low-
energy environment created within the
lakes has been an important factor in
the development of these deltas, the
largest of which 1s at the mouth of the
Mitchell River.

3. Soils

Fodzolic soils and other duplex types
characterize both the Tertlary and Quat-
ernary terrace deposits, while undiffer-
entiated sands, pozolized in part, are

a feature of the Quaternary dune-fields.
Deltalc areas and swamps consist of a
variety of alluvial sediments, ranging
from gravels to organlc clays and peats.

4. Vegetation

Vegetation in this block is primarily
assoclated with low-lying swampy areas
surrounding the lakes or sandy coastal
areas.

Swamp paperbark closed scrub 1s wide-
spread arcund the lake shcores - 1ts best

development adjoins Lake Wellington. It
occurs on the landward side of either
Phragmites grassland or saltmarsh.

Phragmites grassland grows best in
waterlogged solls on the margins of
swamps, streams, and the Gippsland Lakes
where salinity is not excessive. The
more saline areas that are subject to
inundation carry saltmarsh dominated

by Saliecornia spp. This herb-field unit
1s best represented at Polnt Fullarton,
Slaughterhouse Creek, and Righy Island,

Tussock sedgeland or rushland occupies
sltes with soil salinity intermediate
between the Phragmites grassland and
Salicornia herb-field units. Examples
of this unit ocecur on Roseneath penin-
sular, around Lake Kakydra, adjacent to
Jones and Blond Bays, at Maringa Creek,
and on the mud islands in Lake Tyers.

Tussoeck rushland dominated by glant rush
is found only in Macleod Morass and is
restricted to an area that contains
shallow standlng water in all seasons.

Low open forests and woodlands of rough-
barked manna gum are found on sandy
plalns and ridges north of Lake Victor-
la. They generally have a heathy under-
storey although the manna gum stands on
Raymond Island have a bracken-dominated
understorey.

Saw banksia woodlands are found north
and west of Lake Victoria, occurring on
deep sand sheets between the lake shores
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Parte of the Mitchell River silt jetties
are submerged when Lake King water
levels are high

and the plateau hinterland. Small areas
of coast banksla woodlands, which have
developed on deep, unstructured sand in
the lee of the barrier dune, are located
at Lakes Entrance and Rigby Island.

The primary dune vegetation between

Lakes Entrance and Lake Tyers 1s typical
of that elsewhere along the Ninety Mile
Beach. It ranges from low hairy spini-
fex and marram grass closest to the sea,
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through to a closed scrub of coast tea-
tree on the leeward side of the dune.

Slgnificant areas of publliec land have
little or no tree cover and the vegetat-
ion could best be described as grass-
land. Mest of this land had heen priv-
ately owned farmland until purchased by
the government or public authorities.
Examples include the Nyerimllang Estate,
the Mitchell River silt Jetties, the Gas
and Fuel Corporation property north of
Lake Vietoria, and portions of a number
of State game reserves.

5. Fauna

The Gippsland Lakes and thelr assoclated
swamps comprise an important inland wet-
land environment that forms part of the
entire coastal wetland system, which ex-
tends south, east, and west of the study
area. Public land adjacent to these
wetlands and to the coast form faunal
environments of coastal woodland and
serub, and farmland.

The fauna can be generally predicted
from the nature of these environments,
and for details the reader should refer
to Chapter 10 and Appendices 2-6.

Almost one-third of the 298 species of
bird found in the study area are part-
1ally or totally dependent on wetlands.
Almost all of these occur on or around
the lakes, and can often be seen in very
large numbers., Dabbling and wading
specles such as most ducks, herons, and



Gippsland's only breeding colony of pied cormorants is loecated in Tucker Swamp

black swans prefer the shallow water of
lake margins and swamps. However, the
speciles that feed on fish (such as corm-
orants and pelicans) will be found in
the open deeper waters of the lakes

Many of the specles are regular migrants
(both 1ntercontinental and interstate),
appearing in the wetland area in non-
breeding seasons and leaving to breed
elsewhere. A number, however, are perm-



anent resldents and the fresh-water

marshes are very important as breeding
grounds. For lnstance, the sacred 1lbls
and straw-necked ibls have large breed-
ing colonles in Macleod Morass, and

Tucker Swamp contains the only breeding
colony of pled cormorants in Gippsland.

Significant dryland species that have
been recorded 1n thils bloeck lneclude the
white goshawk, which nests 1n gully veg-
etatlon on the Nyerimllang Estate, and
the rare regent honeyeater, which has
been observed in Bairnsdale. The black-
faced flycatcher and Lewin honey-eater
are close toc the south-eastern limit of
their range in the cliff-face vegetation
between Kalimna and Nungurner. The pot-
oroo - a common inhabitant of the heathy
understorey in the coastal woodland
environment - is often seen foraging in
the gardens of houses at Lake Tyers.

C. Present Use and Capabilliltiles
1. Nature conservation

The Gippsland lakes and surrounding low-
lylng public land constlitute one of
Vietoria's most important wetland areas.
The large expanses and wlide varlety of
wetlands - ranging from deep fresh-water
marshes to salt flats - are of partic-
ular significance as water-blrd habitat.
Although total numbers vary according to
seasonal conditlons, many water—-blrds -
Including regular migrants, nomads, and
local breeding species - depend on these
wetlands. Indeed they constitute Aust-

An elevated hide on the Nyerimilang
Estate, put in place to observe and
photograph a nesting white gashawk
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ralia's most important drought refuge
for water-birds. Most wetland types are
used for a varlety of functions, such as
nesting, feeding, resting, and refuge
from hunting.

The slgnificane of the Glppsland lakes
wetlands for wildlife conservation has
been recognlized by the Fisheries and
Wildlife Division, which has developed
almost 2,700 ha as wildlife reserves.

The few small stands of dryland forests
or woodlands that remain 1in public own-
ership take on an added conservation
significance because of thelr remnant
status. Such stands include the lake-
side cliff vegetatlion between Metung and
Lakes Entrance, the open forest of
southern mahogany on Raymond Island, and
the isolated examples of Gippsland

grey box forests between Eagle Point and
Lakes Entrance.

Around the lakes are a number of sites
of geologlical or geomorphologlecal sig-
nificance. They are either exposures of
geological formations or examples of
geomorphological processes. The most
important of them, the Mltchell River
'si1lt Jjettles', form a classic example
of a digitate delta. This site ranks as
one of the flnest examples of this type
of land form in the world.

2. Recreatlon

Attracting about 400,000 visitors ann-
ually the lakes can be regarded as one

of the State's most important recreat-
ional resources. The broad expanses of
relatively shallow water are ldeal for
many water sports, includling beoating,
yachting, fishing, water-skiing, and
swimming. The lakes and surrounding
wetlands also provide opportunities for
duck-shooting and bird-watching.

The coastline between Lakes Entrance and
Lake Tyers contains a number of popular
swimmling beaches and 1s used along its
entire length by surf fishermen.

The Nyerimilang Estate, with its old
homestead, farm bulldings, and gardens
slituated on the cliff-top overlocking
Reeve Channel, provides a pleasant venue
for passive recreation. The estate also
features a nature trall, as does the
Lake Bunga area.

3. Wood production

Virtually no public land has the capa-
bility to produce commercial quantities
of elther hardwood or softwood timber.

b, Agriculture

The majJor agricultural enterprise on
private land between Sale and Balrnsdale
is wool production from Merino sheep.
Between Balrnsdale and Lake Tyers, both
sheep and beef cattle are ralsed in
approximately equal proportions.

A number of areas of public land are
held under grazing llcence. These 1in-
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clude low-lying areas adjacent and close
to Lake Wellington and Mclennans Strait,
the Gas and Fuel Corporatlon property
near Wattle Point, land on and behind
Point Fullarton, and the Nyerimillang
Estate east of Nungurner. In order to
reduce fire hazard, the Fisheries and
Wildlife Division may alsoc allow season-
al grazing of certain areas under its
control.

Much of the public land 1s swampy and so
has low agricultural capability. How=-
ever some publie land that is not sub-

The homestead on
the Nyerimilang Estate

jeet to inundation could be successfully
farmed. Indeed, certain areas are belng
used primarily as grazing properties.

5. Water production

This bloek plays virtually no part at
all in the generatlion of surface stream
flows, even though most of the major
rivers pass through 1t prior to entering
the lakes system.

Here the more important source of supply
5 groundwater, The study area's larg-
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est centre of population, Sale, recelves
its domestic water supply from a series
of bores within the eilty boundary.
[rrigators have also tapped the shallow
coastal agulfers.

Although no storages are planned for the
major rivers, an embankment on MecLennans
Strait to produce a controlled storage
with a greater capacity than the present
Lake Wellington 1s a possibllity. Thils
1s one of the optlons belng canvassed
ffor the provisilon of additlonal water to
facilitate industrial expansion 1n the
Latrobe Valley.

6. Mining and quarrylng

This block lies within the Gilppsland
sedimentary basin, which 1s rich in
hydrocarbens. A small onshore reservolr
of o0il was tapped near Lakes Entrance,
and between 1925 and 1950 it produced
around 8,000 barrels of heavy crude.
Subsequent onshore exploration has been
unsuccessful, altheough 1t is highly
probable that other accumilations of oll
and pas do occur. There has also been
recent interest in the exploration of
this area for brown coal.

7. Utlilities

The Ports and Harbors Division of the
Fublie Works Department operates the
publie harbor faecilities on and around
the Gippsland Lakes. These facilities
include 46 public jetties and wharves,
together with boat harbors and slipways,

at Lakes Entrance and Paynesville, and a
system of navlgation lights - most of
whileh are located on water, with some
based at strategic locatlions on publice
land.

A 220-kV power line swung on steel tow-
ers 1ls proposed for a route between
Montgomery and Palnsdale. A number of
alternative routes are being consldered,

Land slips are a problem on the steep
eliffe fringing the Reeve Channel
between Kalimna and Nungurner



one of which will pass through Macleod
Morass.

Cemeteries are situated on publie land
south of Bairnsdale and north of Lakes
Entrance.

The Metung Primary School occuples pub-
lic land north of the townshilp.

A rubblsh tip 1s located on publie land on

Raymond Island.
D. Hazards and Confliects

Following the dle-back of the fringing
reed-swamp, wave ercsiun has become an
increasing problem around the shores of
the Glppsland Lakes. Thils has been par-
ticularly evident on the internationally
renowned Mitchell River sllt Jetties
around Sperm Whale Head, and on parts of
the Lake Wellington shoreline.

Land slips on the steep cliff face be-
tween Kallmna and Nungurner are also a
problem.

Water quality in the lakes, especially
Lake Wellington, 1s adversely affected
by the industrial, residential, and
agricultural land uses iIn the catchments
to the Latrobe and Macalister Rivers.
These water-quality problems could only
be expected to worsen, given the planned
industrial expansion in the Latrobe
Valley and the consequent necessary di-
version of fresh water from the lakes'
catchment streams.
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European carp are a problem in the lakes
and lower reaches of the input streams.
Thelr feeding technique. which involves
stirring up the bottom sediments, leads
to 1lncreased water turbidity, which in
turn causes the loss of aguatic vegetat-
lon, In this way carp adversely affect
the habitat of natlive fish and water-
birds.

In an area such as this, where recreat-
lon use 1s high, inevitably conflict
with other uses will arise. Thus, some
recreational aetlvities may be lnapprop-
riate in prime water-blrd habiltats,
dralnage of swamplands for recreation
developments may conflict with nature
conservatlion interests, and the heavy
use of ocean beaches may result in dam-
age to fraglle dune systems.

A perceived, but unproved, confllet is
that between commercial fishing and rec-
reational angling in the Gippsland
Lakes. It 1s often claimed that commer-
eial fishing depletes fish numbers to
the detriment of the amateur angler.
However, the Flsherles and Wildlife Div-
ision conslders that the small number of
professional fishermen currently working
in the lakes, coupled wlth restrictions
as to where and when they may operate,
ensures that an adequate share of the
fish stock 1s available to the recreat-
ional angler.

Flooding of the major streams is a fre-
guent hagzard, which may sometimes become
very serious.
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Major [loods, such as those experienced
in January 1971 and June 1978 when vast
areas were lnundated, result 1n sub-
stantial damage to property and cause
conslderable dlsruption and inconven-

ience to the community. High stream
flows, combined with a tide-1like phenom-
enon in the lakes - generated by wind -
can cause local flooding of land around
the lakes.
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Sglencific name

Acacia howittif
Aeronyohia oblongi-
folia

Agrapyron pectinatum
Agrogtia rudia
Amphipogon atrictus
Aeplenium tricho-
maned

Athyrium japonioum

Bertya cunninghamidi

Fayeria lasiocarpa

Boronia ledifolia

Erachyecome petro-
philia

Caladenia tessellata
Calystegia sepium
farex gunniana
Caswarina pusilla
Cemtaurea australis

Chenopedium trigonen

Common name
Sticky wattle
Yellow-wood

Comb wheat-grass
Bent

Grey=beard grass
Common spleenwort
Japanese lady-
fern

Sticky bertya

Wallaby=bush

Showy boronla

Rock dalsy

Thick=11p aplder
orchid

Large bindweed
Sedge

Dwarf she-ocak
Austral corn-

flower

Lax goosefoot

Appendix 1

SIGNIFICANT PLANT SPECIES

Typleal cccurrence{general area only)

Mount Steve

Mount Little Dick; Swan Reach;
Waterholes; Davey Knob

Seorplon Creek; Murrlndal; Mount Nowa
Nowa

Nowa Nowa
Sale
Murrindal; Toorloco Arm
Murrindal

Davey Knob

Stirling; Ensay South; Holstons;
Mount Tara; Pheasant Hill; Waterholes

Mount Ellizabeth No. 2

Murrindal

Sale; Lake Welllngton; Perry Brldge

Swan Reach
Mount Thomson
Paynesville

Murrindal

Mount Welcome; Upper Merrilig Creek;
Castleburn; Swamp Creek
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Comment

A large shrub, known only at South OGippsland
Ranges and upper Macalister River watershed.

Small tree of warm-temperate ralnforest ex-
tending west to Mitchell River Qorge.

A grass restricted in Victorla to escarpments
of Eaat Gippsland.

A grass rare in Vietoria, recently collected
from East Gippsland.

A grass generally confined to sandy plains in
western Victorda but rare in East Oippsland.

A widely distributed but uncommon fern of
rock crevices and ledges.

A rare ground fern known only in East Glpps-
land in Vietoria.

Rare shrub of rocky areas.

A shrub with discolouring leaves, sometimes
found in dense thickets on dry alopes.

A showy, tall shrub of dry foothlills; the
only Vieterian occurrences are 1ln the Snowy
River catchment.

A herb of rocky montane sltes - more wide-
spread than previously conaldered and prob-
ably endemic to East Gippsland.

A spider orchid, rare and restricted to
coastal heathlands 1n East Oippsland, but
widespread elaewhere in Victorlan lowlands.
Widespread creeper of lowland stream margins.

Small sedge, scattered through southern Viec-
toria, but rare in East Gippsland.

Small shrub of sandy scils, common in Weatern
Victoria.

Very rare shrub known by only two records for
Victoria; possibly extinet in State.

Occasional hastate-leafed herb, restricted in
Victoria to East Glppsland
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delentific name
Chiloglottin pedcot-
tiana

Sphae¢ropteris aus-
tralia

Christella dentata

Cymbonotue laweson-
fanus

Cyperus polyatachyos
Cyperua aphaeroideus
Cyatopteris filix-
fragilia

Deamodium brachy-=
podum

Dayeuria scontracta
Echinopogan ocaespi-
todus

Eragrostis trachy-
sarpa

Ericatemom verru-
oL

Eucalyptus maculata
Gahnia mieroatachya
Goodenia grandiflora
Goodania hetero-
phylla

Helichryoum olatum

Common name

Bronzy blrd-
orehld

Austral bear's-
ear

Bunchy flat-sedge

Brittle bladder-
fern

Large tlck-
trefoll

Bent=-grass

Rough=grain love=
grass
Falry wax-{lower

Spotted gum

Slender saw-sedge

Finnate goodenila

Everlasting

Appendix 1 (continued)

Typlcal occcurrence{general area only)

Doctors Flat

Waterholes

Scorplion Creek

Murrindal

Frovidence FPonds

Mount Taylor; Meorris Peak

Teorloo Arm /Lake Tyers

Upper reaches Purchen Creek; Mount
Taylor

Mount Taylor

Lake Glenmaggle

Providence Ponds

Mount Dow; Mount Steve

Mount Tara

North and east of Ben Cruachan; west
of Castleburn
West of Ben Cruachan

West of Ben Cruachan

North of Mount Nowa Nowa

Comment

A rare alpine orchld of lorested slopes in
East Glppaland and Tasmanla.

Treefern locallized In Victeria to a few east-
ern "Jungle' pockets, but quite frequent dn
these places,

Small fern known in Victoria only in lime-
stone in the Buchan district.

Hert of very loecalized and disjunct occcurr-
ence in Vietoria; known only 1ln north-weat
Mallee and Eastern Highlands.

Known in Victoria only at Frovidence Ponds.

A newly described sedge, known in Victerla in
only two eastern leocalltles.

Rare fern usually restricted to rocky alpine
sltuations.

& rare prostrate herb of sandy ground, kncwn
in Victoria only in East Oippaland.

A grass scattered throughout montane forests
east of Melbourne,

A grass recently discovered in Victoria,

Grass known at only Providence Ponda In Vie-
torda, but not collected slnce 1955.

Generally western shrub, with occaslonal
records in East Glppsland.

A mottled typleally northern tree with a dis-
Junct occurrence in the Mount Tara area.

A small saw-gsedge of rocky areas; recent
collections suggest this species more common
than previously thought.

Zemi-shrub; rare and locallzed in dry, rocky
habitats of Macallster and Upper Snowy wabter-
sheds.,

Recently recorded procumbent herb of dry
stony ground, but restricted in Vietoria to
Glppaland, where rare.

Uncommon semi-shrub, restrieted in Vietoria
to lowland sites in far East Glppsland.



Selentific name
Hibkertia hermannii-
felia

Hibkbertia procumbana
Ieopogon anemoni-
foliue

Laxmannia gracilis

Lepidogperma sami=-
terea

Lepidosparma tort-
woaum

Lepidosparma visei=-
dum

Libertia paniculata

Lycopodium scariosum

Karsdenia flaveascens
Marailea hirsuta
Kushlanbeckia rhyti-
carya

Nymphoidea 8p.
Olearia adenophora

Olearia visocoasa

Olearia sp. (aff.
glutincaa)

Olearia ap.{Billy
Goat Bend)

Comman name

fGulnea=-rlower
Guinea=Tlower
Drumstick cone-

bush

Slender wire-l1ily

Wire rapler-sedge

Tortuocus rapler-
sedge

Sticky sword-
aedge

Branching grasa=
flag

Spreading club=
moas

Yellow milk=-vine
Short=-Irruit
nardoo

Wrinkle-nut
1lignum

Scented dalsy-
bush

Daisy=-bush

Appendix 1 (continued)

Typlcal occurrence{general area only)
Reedy Flatsa

North=-east of Walhalla

Near Fernbank

South=west of Buchan South; Sale;
Mount Taylor; Mount Elizabeth 2

Ben Cruachan

Upper Merrljig Creek

Ben Cruachan

Mount Welgome

Providence Ponds

Swan Reach; Mount Taylor; Nowa Nowa;
Mount Little Dick

Mount Taylor

Tambo Crossing

'Hoyldene'; East of Munro; Providence
Ponds; Llindenow South

Weat of Ben Cruachan

Swan Reach

Davey Knob; South of Tabberabbera

Billy doat Bend
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Comment

Very localized oceurrence of shrub otherwise
known only from early New South Wales record.

Prostrate ahrub, oeccaslonal through much of
Vietoria, alsc known in Tasmania.

A tralling shrub with sporadiec southernmost
cecurrences 1ln East Glppsland.

Dwarf 1ily, localized in East Oippsland to
dry open sltes.

Sedge, not uncommon on lowlands west of Fort
Fhillip Bay, but only one occurrence in Eaat
Gippaland.

Twisted sedge of gcattered distribution in
eastern Victoria,

A sedge of Weatern Victoria, but with dis-
Junet occurrence in Gippaland.

Hative iris of shaded sites in near=-coastal
foreats of East Gippsland, and an laolated
sub-alpine record for Victoria.

A low serambling club moas, rare and, with
the exception of this recording, localized in
Victoria to a few alpine scaks of the Central
and Eastern Highlanda.

A rare, robust llane of a few lowland raln-
forests of eastern Vietorila.

Clover=1llke fern of swampy ground, typlcally
of western Victoria,

An ovate=leafed climber with its southernmost
oeeurrence in East Gippsland.

An undescribed water 1ily, apparently endemic
and localized to lageoons of East Glppsland.

A loealized shrub, restricted in Vieteria to
dry montane habltats in East Gippsland.

Coastal daisy-bush, known only in Gippsland
Lakes area and Tasmanla.

Undescribed dalsy-bush, only collected from
the Mitchell River Gorge.

Undeseribed dalsy-bush, only collected from
the cliffs above the Mitchell River Gorge,
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Sclentific name
Phabalium pquameum
a8p. cort

Philydrum lanugi-
noaum

Pittoaporum revo-
Lutyum

Platysace ericoides

Polystichum formogum
Pratia purpurascens
Prostanthera aaczi-
oo la

Frostanthera walteri

Pagudoraphis para-
dora

Ptarocatylia bap-
ttatid

FPtercatylie grandi-
flera

Ptaria vittata

Pultanaea foliolosa
Pultenaea largi-
florana

Pultanasa visoona

Salvia plabeia

Sambucous australan-
iaa

Common name
Satinwood
Woolly water

111y

Rough frult
plttosaporum

Heath platyasace

Broad shlield-fern

Purplish pratia

Slender mint=bush

Monkey mint-=bush

Slender mud grass

Eing greenhood

Cobra greenhood

Chinese brake

Bush=pea

Bush-pea

Bush-pea

Austral sage

Yellow elderberry

Appendix 1 (continued)

Typleal occurrence(general area only)
Mount Ellzabeth; Wulgulmerang
Providence Ponds

North of Nowa Nowa; north-west

of Mount Nowa Nowa

Ben Cruachan; north of Ben Cruachan;
west of Ben Cruachan; west of Seaton;
Lake dlenmaggle

Davey Enob; Murrindal
Melwood

Ben Cruachan

Reedy Flata

Point Bolodun; Swan Reach Bay; (Lake

King)

Lake Glenmaggle

Davey Knob; Ward Crossing
Murrindal; Buchan

South of Mount Blomford
Waterholes; Ward Crossing; Lake

Glenmaggle; east of Mount Hedrick

Upper Merrijig Creek; south of Mount
Blomford; upper Purchen Creek; east
af Mount Tabberabbera

Murrindal

South of Buchan South

Comment
A shrub endemic to East Gippsland.

Linear-leafed water 1lily, uncommon in eastern
Vietoria.

A large-leafed shrub; the southernmost limit
of 1ts distribution 1s far East Glppsland.

Small shrub reatricted in Vietoria to the
eastern foothilla, where it is locallzed and
rare.,

Fern scattered within shaded sites near
waterways east of the Mitchell River.

Occasional matted herb, known in Victorla in
coastal East Gippsland.

A rare mint-bush known 1n Contral Victorla
and East Gippsland.

Mint-bush reatricted in Victoria to & few
granite sites,

Grass known only in swamp margins of East
Oippsland in Viectoeria; prior to survey, not
collected since early 1900's.

Large-flowered greenhood orchid, restricted
in Vietoria to damp flats of East Oilppsland.

Large-flowered greenhood orchid of molst
sandy ground in eastern Vietoria.

Fern, rare and locallized in Vietoria to lime-
stone features within the Buchan and Murrin-
dal districts.

A sprawling shrub rare 1n East Gippsland.

A bush-pea typical of western gold flelds,
with a few disjunct occurrences in East
Gilppsland.

Rare riparian herb, restricted in Victoria to
river valleya of East Oippsland.

Very rare shrub of lowland ralnforests, and in
Vietoria confined to a few localitles in East
Gippsland.



Selentific name
Selaginella graeill-
ima

Sioyes angulata

Solanum gractlius

Sorghum leicoladum
Sparganium eractum
Styphelia adacendens
Thesium australe

Thryptomene mic=
rantha

iieria amithid

Common name

Tiny selaginella

Star cucumber

Wild sorghum

Golden heath

Austral toad-flax

Ribbed thrypto=-
mene

Sandrly zileria

Appendix 1 (continued)

Typleal occurrence{general area only)

Provldence FPonds; east ol Munro

Secorplon Creek

Mount Taylor; Felnt Bolodun

Murrindal
Mount Taylor
Mount Moornapa
Point Bolodun

Payneaville; Lake Wellington; Plover
Point; Blond Bay(Lake Vietoria);
Steel Bay(lake Victoria)

Nerth of Mount Difflculty
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Comment
An uncommon amall elub moass of coastal area.

A rare weak climber of lowlands in East
Gippsland,

Bushy, short=lived perennlal; a typlcally
northern specles with an lsolated cccurrence
in the Mitchell.

Grass restrlcted in Victoria to dry;, hillly
regions of East Glppsland.

Riparlian reed collected from south-west and
eastern Victoria.

Two 1sclated CGippsland localities exlst for
the low=growing predominantly weastern heath.

Farasitic perennlal herb of extremely limlted
cecurrence in south-eastern Australia.

Shrub known in the Gippsland Lakes area only
in Victoria.

A shrub known in Victorla only in East Glpps-
land, with an interesting small-leafed lorm
oceurring at Genoa Peak.

The inlformation contalned in thlas appendlx has been complled from a document
prepared by the National Herbarium, Victoria, for the Minlstry for Conservation,
on sites of botanlcal significance in the East Oippsland area.
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Appendix 2
MAMMALS

These lists apply only to the study area. Nelghbouring areas are not considered.
The following abbreviations are used. An asterisk (*) indicates an introduced
specles; an X indicates a recent record of the species in that habitat; a question
mark (?) indicates the species was formerly or 1s possibly present in that habitas.

Habitat Status
1. Closed forest M Migratory
2. Tall open forest C Common
3. Open forest U Uncommon
4, Riverine forest R Rare
5. Foothill woodland V  Vagrant
6. Coastal woodland E Extinct
7. Farmland
8. Towns
9. Ocean
10. Inland wetlands

Common names and their sequence have been taken from Bulletin of the Australian
Mammal Soeiety 6(2) 1980.



Habltat
Common name Selentific name 1 2 3 i 5 6 7 B 10
Short-beaked echidna Tachyglossus aculeatus X X X X X X
Platypus Ornithorhynehua anatinue X
Brown anteéchlnus Antechinus stuartit X X X X X
Dusky antechinus Antechinud swainsontt X b4 x X
Tiger quoll Dasyurus maeulatus X X X X
Eastern quoll Dasyurus viverrinug ? %
Brush-talled phascogale Fhascogale tapoatafa ? ?
White-footed dunnart Sminthopata [eucopus X X
Southern brown bandicoot Teoodon obesulus x x
Long-nosed bandicoob Perameles nasuta 4 X X X
Mountain brushtall possum Trichoaurua cantrnus X X X X
Common brushtall possum Trichosurus vulpeoula X X X X X
Feathertall slider Aerobates pygmaeua X x X X XX
Yellow-bellled gllder Petaurus "anetralia X X X
Sugar glider Potgurus breviceps ¥ X ¥ X X X
Common ringtall possum Facudocheirua pepregrinus ¥ & x X X X
Oreater glider Sehoinobates volane ¥ % x
Eastern plgmy-possum Cerpartetus nanusa X X X X X X
Eastern grey Kangaroo Maorepua giganteus X X X X
Red-necked wallaby Macropua rufogriseus X X X
Brush=talled rock-wallaby Patrogale penicillata 7
Long-nosed potoroo FPotopous tpidactylus X
Loeng=leooted potoroo Potorows longipes ?
Red-belllied pademelon Thylogale billardiert i}
Swamp wallaby Wallabia bicolor X X x 4
Koala Fhaaeelarctos cinereus ¥ X X
Common wombat Vombatus urainug ¥ k X X X X X
Grey-neaded flylng-lox Pteropus policecphalue ? ¥ T
Little red rlying fox Pteropus scapulatus ¥ 7
Eastern horssshoe-Bat Rhinolophue megaphyliua X X X
White-striped mastiff=-bat Tadarida australis ? X X X X ¥ X x
Gould's wattled=bat Chalinolobus gouldii T X X X X X X X
Chogolate wattled-bat Chalinolobus morio 7 X X X X X X X
Litgle lorest bat Eptesicus vulturnus X X X ¥ X X X X
Common bent-wing bat Miniopteris sohreibereii X X X
Large-footed myotls Myotis adversus ) 4 x X
Lesser long-eared bat Nyotophilug geoffroyi X X X r X
Greater long-eared bat Fyotophilus timorienais X
Great plpistrelle ngiatr-ellue tasmarniensis X X X
*Brown hare Lepus capenais X
*European rabblt Oryotolagus cunioulua X X x X
Rabblt=-eared tree rat Conilurua albipes b r 9
Water-rat Hydromys chrysogaster X
*Houze mouse Mua musoulua X X X X x
New Holland mouze Paeudomyn novashollandiae X X
Bush rat Fattus fussipes X X x x T
Swamp rat Rattua tutreclua X ? X
*Hrown rat Rattus norvegicus 7
"Black rat Rattus rattus X X ¥ X
Dingo wild dog Cants familiarie X X X x
"Fox Vulpea vulpea ¥ ¥ X X X XK X
*oat Felip catus ¥ X ¥ ¥ X ¥ x
*Ferret Mustela putorius ?

Status

a."‘..gﬁI:ﬁmmﬂm:ﬂﬂﬁﬂﬁﬂ:ﬂﬂﬂ=:ﬁmm:ﬂqn:ﬂ
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aOcO CcOxaOmaosScom

325



326

Habitat
Common name Sclentiflc name 3 5 g 1o Status
*Horae Equua eaballue T ¥
fGoat Capra hircus X X u
Siop deeyr Azxis porcinus o
"Hed deer Carvus elaphus X X
15ambar (deer) Cervue unteolor X X u
*Fallow deer Dama dama X X R
*Pig Sus serofa
New Zealand fur-seal Arotocephalus forateri X R
Australian fur-seal Arctocephalus puatilluse X u
Leopard seal Hydrurga leptonyz X R
Elephant seal Mirounga leconina X R
Minke whale Balaenoptera acutorostrata X R
Sperm whale Phyaeter catadon X R
Common dolphin Delphinue delphis X T u
Pillot whale Globicephala melagna X R
Bottle-nosed dolphin Turaiopa truncatua X s c



These lists apply only to the study area.
The following abbreviations are used.

Appendix 3
BIRDS
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Neighbouring reglons are not considered.
An asterisk (¥) indicates an introduced

species; an X Indlcates a recent record of the species in that habiltat; a question
mark (?) indicates the specles was formerly or is possibly present in that habitat.

Habitat

L Closed forest

2 Tall open forest

43 Open forest

i, Riverine forest

S Foothill woodland

6. Coastal woodland and scrub
T Farmland

8. Towns

9. Ocean

10a. Flooded river flats

10b. Freshwater meadows

10¢., Shallow freshwater marshes
10d. Deep permanent marshes
10e. Permanent open water

10f. Temporary saline wetlands
10g. Permanent saline wetlands

Status

M Trans-equatorial migrant

m Migrant to other areas of Austral-
asia or further south

c Common

u Uncommon

R Rare

Vv Vagrant

E EXtinect

B Breeding

Common names and their sequence have been taken from the publication:

The Emu - Journal of the Royal Australasian Ornithologists Union. Volume 77 Supple-
ment, May 1978.
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Habitat
1 2 3 4 5 6 7T B 9 10a 10b 10c 104 10e lorf 10g

Common name Selentifle name Statua Heat location

Emu Dromaiua novashol landiae T X i xx Chn Qround

Areat crested grebe Podioaps cristatus x x X x uB Floats of water

Hoary=headed grebe Poliosapkalus poliocsephalus X X x X X [+ | il

Australaalan grebe Tachybaptus movashellandiae X 4 [ ] L

Eing penguln Aptenodytes patagontaus I v =

Little pengulin Eudyprula minor X u Cavitles or burrows

Wandering albatrosa Dlomades ezxulans x o Ground

Black-browed albalroas Piomadaa melanophrya X u "

Yellow-nosed albatroos Plomedea chlororhynohon X R "

Shy nlbatross Diomadea cauta X u "

dguthern giant=petrel Macronaaten Eigunuu X L3 "

Northern glant=petrel Maorondotdd R X R n

Cape petrel Daprian sapenss X R m

Whlte-headed petrel Prarodroma lesaonid X R L)

Mattled petrel Fterodroms inexpactata X R i

Brosd-pllled prion Pachypeila wittata X R Burrew

Lesser broad=billed prion Fachyprila aalvind X H =

Antarciic prion Pashypeila desolaca X R M

Slender=billed prion Packypeila balohari X ] L]

Pairy prion Pashyptila turter X w Cavicies or beneath
denaeé low plants

Sooty shearsater Puffinue grissud X AM Burrow

anert-talled shearwater Puffinue temufrcatris X oM L}

Fluttering shearwvater Puffinua gavia X u "

Wilson's atorm-petrel Dowaniten cosanicus X Am X

White=faced storm=petrel Palagodroma marinag X Hm al

Common diving=-petrel FPalacanoides urinatrixz I u L]

Australlan pelloan Palecanus conapioillatus X I X x X e Bround

Australaalan gannet Niruwe sarrator X = L]

Darter Anhinga malanogoeter x X R Low Ereée aver water

Black-Taced shag Lawcosarbe fuscesoens X X R Rock ledge

dreat cormorant Fhalasrosoras carbo X x X X X [ Rock ledge,tree
branch, low bush

Fled cormorant Fhalaaposoras varius i I X o Tree branch, low
bush, Eround

Litele Black cormorant Phalaspasoras suloirostris X X X x X c Tree branch

Little pled cormorant Fhalaorororas melanolaucos X I X X c ] N

9

White=tailed troplcblird Fhaathon lepturus X v Rocky elirf

Pasific heron Ardaa paaifica x x X ] Tree branch over
or nelkr WaLér

Wnite-faced haron Ardea movashollandiae i 5 X % X [ Tree branch

Cattle agret Ardecla ibia X X c Tree in & swamp

Great egret Egrateta alba X X X ¢ Tree branch over
or nedr water

Lictle egret Egratta ragtba I X X R "

Intermediate egret Egretta intermadia X R o

Eastern roel sgret Egretta sacra {Ona record onlyl T T Hock,low tree

branch



Hapleat

Common name Bcientifle nnme I 2 3 % 5 & 7 B &% lom 10w L0c 104 10e lOr 10g Sratus Neat locatlon

Rufous night heron Wyotioorar caledonioun K X u Tree branch

Little bittern Irobryochus minutus X R Emer@gént aquAatisc
vegelatlon

Australasian bittern Botaurun potatfloptllus X o "

Gloany ibla Plagadie falcimellus X X X R Tree branch over
wableér

Sacred 1bla Throakiornis aethiopica X X X X X X X [ ]

Btraw-necked ibin Threskiornia spinfocllis X X x X L3 [ ] Emorgent aquatic
wegelntion

Hoyal spoonblll FPlatalea pagia i X X X [1] Tree branch over
wa Ler

Yellow=billed spoonblll Platalea flavipen X b X (i1 il

Magple goone Argeranas pemipalmata (Reinlroduced) Emergent aquatie
yegetation

Plumed whistling-duck Dendrocygna aytoni 1 X ] drownd

Black swan Cygrus atpafun X X ¥ ] K ] cB L,

Frecklod duck Stictondtia nasrosa b X R Emergent aquatle
weEatatlon

Cape Barren goose Corsopaia novaehol landiae (Heleaned X Ground

into areal

Auatrallian shelduck Tadarra tadornoides X X i I X I X cCB Tree hollow

Pagific black duck Anaga supapcilicng x X X X x I X ¢ B Troe gnllw.
T

"Mallard Anas platyrkynchus H 3 R hat

Grey teal Anzs gibbeprifrons X X X x x X B bl

Chestnut teal Anas caelanea ] X X X X - ! "

Australasian shoveller Anaa rhyrnskodda x £ x X X UuB dround

Pink-eared duck Nalacorhymahue membrancodus i X R Trae :nuw.
g

Hardhead Aythya custralia 4 X X u "

OGreat skua Stersorarius skua X Am Oround

Arctic jaegar Stercorarius parasiticus X Um "

Siiver gull Larua nwovashollandiae I X | | X X X G X

Faeific gull Larus pacificus x X a "

Kelp gull tarus dominisanus T 7 7 R n

Whiskered teprn chitdonian hybrida x X X X (1} Floatsa on wWater

White-winged tern chiidonfan lewcoptara i X RM K

Full=billed tern Gelochelidon milotfag X X X Am L

Caaspinn tern Sydroprogme caspia X X X u dround

Common tern Searna Kipundo x i oM &

White=fronted tern Sterna stpidta X Rm o

Little tern Sterna albifromn X X X uB =

Fairy tern Sterna naragie x R B o

Crested torn Starma bargid X X o n

"Peral pligeon Columba livia X X u Tree

"Spotted turtle=-dove Sprepropalia chindnaia L T [ -

Peaceful dave Geapelic plgoida X L R G

Common bronzewing Phape chalooptera i X X X X cB Shrub  tree

Brush branzewing Phape ologana T X £ u Dense bush,
smxll cree

Wonga Plgeon Leuspsaraia malancleusa I X x x c Tres
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Hulijiat

Eommon Fame e bentifle name L& 5 4 % 6 7 8 9 10a Mo 10y 10d 10e 107 10 Statug Nest locatllon
Glosdy BlacK=cogRatan Calgpearkynohua lathamd i I Tree hollow
folliw-talled black= Calyprorhynchus furerausd R R SN, S | cH = "
cockaton
Gong-gang codkitos Callesephalon fimbriziun X ¥ %% % X [ L] >
Galoh Cacatus roacicapilla X u o 3
Sulphur=created Camatua galerita X H [ - E
COokatoa
Aalnbow lorikeet Trichoglossua Rawmatodun X x uH T -
Musk lorikeet Plessopaitta concinda i X X q u o l
Purplev-crowned Glosgopaicea porphyrocaphala X X ] » b
lorikest
Little lorlkest Glossopaites puailla b B E " .
Auatrallan King= Aliotarua scapularia I X %X X oA - N
parrot
Arsund parrot Pagoporoxs wallicus X R L] [
Swlft pareot Lathonua discolar s A | 7 L = *
Crimaon regella Platycarowa elagans I ¥ X X 1 X X cB " B
FEagtern roselln Platyosrawi oximiui b R . T [ ] s u
Aed-runped parrat Foephotus haemabonotus K R ks X
Blue-winged parrol Neophema shryscatona L 1 O im » »
Orange=bellied parrot Feaphama chrysogaster T L . o
Falild cuckoa Cuocslua pallidws X X K X UEm Paraaitic
Brush cuckoo Cuwoulus varioloans S B U m "‘
Fan=tailed cuckoo Curslse pyrrhophanus X % X X X K [} o
Horafleld's brotuze=cuskoo Chryaoeoceye basalis X X X ¥ Um »
dhining bronge-cuckoo Chryaococoys lucridus G S S SR SR R B CHBm E
Powerful owl Finor strenua I X X AB Tree hollow
Juuthern boobook Finor mavashollandiae R S S S T S | £ " "
Barn owl Tyto alba X X XX u . o
Hanked owl Tyto movashollandiaa % ¥ X H s =
Sooty owl Tyto temebeicosa [ SN | [i] ) -
Tawny rrogmouth Podargun otrigoides R T S R S T § [} Tres branch
dustrallan owlet-nightiar Aegothelas orfstatus b AR AU AR R 4 U Tree hollow
White-=throated nightjar Coprimclgus mystacalin > Th S AR | va dround
White-throated needle tall Firundapus saudacutus | o0 TR0 R Sl W SN I X X X X X I X M Tree
Park-talled awift Apus paciflous R R S S (e - X i X X i X X HM Hocks, gulliez
or bulldings
Azure winglflisher Cayr aEuPaLs % i Uigm Tuninel In bank
Laughing Kookaburra Dacelo mondgdguimdaa | O e TR PRl oM N S CBa Trea hollow
Red-backed kKinglisher Haloyon pyrrkoppgia T v Creek Bank
Sncred Wingllaker Haloyon sancta I X 3 T X CBhm Hole i trese oF
bank
Halnbow ber-eater Nercps ornatus % I UEm Tunnel In sand
PBollarbird Furgstomus orientalia i I Um Tree



Hablitat

Common name Selentiflc name 2 3 4 5 & 7T B 9 loa ldb Lod l0g Statun Reat locatlon

Supert lyreblrd Manurs movaekoellandiae I X X [+ ] dround, rock ledge,
Lree stump

Singing bushlark Mirafra Javanica T ] dround

Bigylark Alauda arvansis 1 [+ 2

Welcome zwnllow Wirunds Aeaocdms x I X X X i X CEBm inder bridgea, caves,
culverts

Tree martin Cooropia nigricans ¥ X & % X X i I UBm Tree hollow, cliff

Falry martin Ceeropla arfal X x X X UEBEm Eavea, ledgen, caves.

Richard's pipit Anthus novdeseslandiae I X ce Ground

Black-Taced cuckeo=ahrike Copacina nopawhollandiae ¥ X X Kk X X CBm Tree branch

white-bellied cuckoo-shrike Coracina papeunsia 1 T 1 Am " =)

Cleadablrd Copasing tenuirontria X X Rm o »

White=winged triller Lalage mueurit X X X vem Tree fork

White'a thrush Zovthara dauma X %k X X & n L

"Hlackoird Turdus marula X I X [ ] Shrub, thioket

#3ong thrush Turdus philomaloa 7 R Ponse, low
vegeLation

Rope robln Peipoice rosea X X I X UB Tres Fark

Bink robin Petroica rodinogaster X X R Small tree, bush

Flame robin Petrolca phoenicea 1L X X XXX cCB Tree fork, hollow
log, rocky, crevice

Scarlet robin Petrodce mulidoslor X X ¥ X o8B Traa fark, atusp

Red-capped robin Fetrolea goodemovii I 1 1 HB Tree fork

Hooded robin Nalancdryas ouwcullata X ¥E X ] ]

Eastern yellow robin Eopsaltria austraiis X X X x X X X cB A

Jagky winter Niorseon lewcophasa L3 X I X cB A

Created ahrike-tit Falounculus frontatus I x X U B Tree branch

Olive whistler FPackyeephala olivaeea X X H X y Dense, Low
vegetation

Golden whistler Pashycephala pectoralis ¥ X X X X X X c B Tree fork

Rufous whistler Pachycephala rufiventria X X 1 X X X CBm Tree

Orey shrike-thrush Collurioinala karmomioa ¥ ¥ @ I % X X X cB Shrub, tree,
Eround

Black=-raced manarch Monarcha melancpais N X RBm Trae fork

Leadsn Tlycatcher Nyiagra rubsoula x X ox UBm Tree branch

Satln flycatcher Nyfagra oyanolenca L I X X X Ugm "

Rentleaa Tlycatcher Mydagra dngquieta X X X B Tree lark

Rulous fantall l'{dpﬂun rufifrons L X T Cbhbm Tree branch

Grey fantail Ehipidura fuliginoaa ¥ ¥ x ¥ x X X (-3 ] .

Willie wagtadl Rhipidura (ausophrys 1 rx cC B J

Esstern whipbird Feophodea olivacsus X X X x cB Shrub , thicket

Zpotted quall-thrush Cimolofoms pundtdlum X X cCH Ground

Clamorous reed-warbler Aoropapkalus stantorsus X CBm Emergent aguatio
vegetation

Little grassblrd Negalurud gramindua X x o fGirass tussocks, reeds

Goldon-headed ciaticala Cistioola exilie x x X uB Thick, low

: vegetatlon
Rufous scnglark Cimalorkanphus mathavad Torox 1 uB Ground
Brown songlinrk cimglorhamphus oruralia X R B 0
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abltat

Comman name Bclentlfic name 1 2 13 0 5§ 9 lom 10b 10c 104 Status Neat location
Supert falry-wren Maluruse eyamaus ¥ K X X 43 : } Zhrub, grass
Southern emu=wren Sripiturue malaokuras x T Un Shrub, grass
Pllotbird Pyemoptilus floscosus I X 1 w b
Long=bLilled scrub=wren Sarfcornia hgﬂnlﬂlll‘il A L Tree Fork
White=hrowed scrub-wrern Saricornia fromtalis rx X x I ch Shrub, grass
Chestnut=rumped hylacola Sericornls pyrrhopugiue X X X I H
Calamanthus Sepicornin fuligincaus x L] 2
Speckled warbler Fapidormin sagittatus T X R w
Weenil] Smatarornis brepiroatrls X u "
Browr gerygodd Cerygond mouki R B Tree
White-throated gorygones Sarpgona alivaoea ¥ ki X H "
Brown thornbill Acanthisa pusilla I X @1 x 1 X cB Low shrub
Buf f=rumped thornolll Acanthisa reguloides X A § u B Tree hollow, ahrub,
graund
Yellow-rumpad thornbill Avanthiaa chrysorrhon X (s} Tree branch
Yellow thornblll Aganchisg nama I X X uB A, "
dcplated thornbill Acanthiza limearta X X X &I x 1 cH LS "
¥aried aittella Paphoencaitia shrysoptera I X % X un Tree Fork, branch
Whiteé=throated Lreedrteper climacteris lewcophaca ¥ X X x x [+ ] Tree hollow
Red-browed treecresper climactaris arythraps LI R | u " N
Brown treecreeper Climacterie pioumnus X v . "
Red wattlenird Anthochaapa carumoulata ol O - R X ch Tree branch
Little wattlebird Anthochaera chysropltara X X [+ 1] Tree fork
Spiny=checked honeyentesr Asanthaganys rufogularia X H - "
Nolsy friarbird Phi lumom oornd oulaius X x uB Tree branch
Little friarbird Fhilamon sitrecgularis 1 i Tree foliage
Hegent heneyeater Tamthomgaa phrygia 7 X R Tree fork
Bell miner Mamoring melanophrys X cH Tree fork
Molsy miner Mamarina q.zaqapfpz.ﬂa A i cCH Tree branch
Lewin's honeyeater Neliphaga lawinii I X u ] n
fellow-faced honeyeater Lichencatomus chryaopa I X & X ¥ X i (= ] Shrub, tree
Singing noneyeater Lichensateomus virescans 1 T R Bush, low tree
White-gared honeyeater Lichenoatonua lewcotia I X X x ks cCh Lew ahrub
¥Yellow-turted honeyeater Lishancatomus melanopa I cB L) W
Puscous honeyeater Lichenscaiomupr fusous X 7 R Tree branch
White-plumed honeyeater Lichenostomue penicillatus X : 4 u Tree foliage
Brown=headed honeyeater Melichraptua broviroatris I F I X X X [ ] Tree branch
White-naped honeyeater Mpléthrapiue lunatus T X XX X * (] B -
Failnted honeyeater Gromtiella piota t R 5 b
Crescent haneyeater Phglidongrin pyrrioptera I X 1 T CB Low shrub
New Holland hoaeyeater Phylidonyris movashellandias 7. X 1 X [ - »
Tawny=-crowned honeyeater Phglidonyria melanopa X u F u
Eastern spineblll Aeanthorhynohus tanuirostris I X % x X X [ ] Tree branch
dcarlet honeyeater Mysomela aamguimolenta X " = "
Whnite=rronted chat Ephthiamura albifrons X B Low shrub, tall
EFASS
Mintletoebird Dioaews hirundinoooum i ] 1] Low tree
Spotted pardalote Pardalotus pumetatus r X X X I X ce Tunnel fn bank,
tree hollow
Striated pardalote Pardalotus seriatus X X I X X X cH " L) b
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Habitat

Common NAame Selentiflic nams 3K &7 B 9 loa 10b 10e 104 Btatus Nest location
Sllvereyo Iosterops lateralia X X % X-X X [+ Shrub, tree
Sguropean goldfinch Carduelis cardualis X X I ¢ 3 "
SEuropenn greenfinch Carduelie ohloris LY ] R L X
SHouse BpaATCFoW Pageer dJomeatious X X B Traens, shrub,

bullding crevices
¥Tpas Aparros PassaF moRfansuE X u N L
Hed-browed Tiretail Emblama temporalis i F O c Bmnll tree, shrub
Beautiful riretall Embloma bella T X il Low scrub
Diamond firetall Emblama guetata X X x u Derise shrub or

tree
*Common starling Seurnus vulgaris I X X [+ ] Tree hollow, crevice
"Common mynah Aoridothares tristia F I [ " L] L
Dlive-backed arliole Oriolus sagiiiatus ¥ X I uB Tree branch
Spangled drongo Diorurus hot tantot tun T X R R L}
Satin bowerblrd Peilomgrhpnohue violaceus I X I X CH Tree fork, mistletoe
White=winged chough Coroopar melamorhamphos X X X UB Tree bLranch
Australian magple-lark grallina eyamoleuca I X X x X B L L]
Manked woodswallow AFEamus per#onatis T R Bushen, fence post
White-browed woodawillow Adrtamus suparelliosws X X [ ] Shrub, tree
Dusky woodawnllow Artanus oyancpterus I I X x ch Tree branch
arey butoherbird Crastiows torquatus I X % ¥ X X uE o "
Australian magpie Symuophing cibioan ¥ ¥ 1 X ChB n "
Pied currawong Ftrapera graculing I X X I X (-] Tree lork
Orey currawong Strepara versicolor L ce I
Australlan raven Corvwe coronoides I X 13X xx ch - N
Little raven Corvus mallord X I X (8 : " L)
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Appendix M
REPTILES

These lists apply only to the study area. Neighbourling areas are not considered.
The followlng abbreviations are used. An X 1lndicates a recent record of the specles
in that habitat; a question mark (?) indicates the specles was formerly or is possib-
ly present in that habltat.

Hablitat Status

1 Closed forest C Common
2. Tall open forest U Uncommon
3. Open forest R  Rare

b, Riverine forest v Vagrant
e Foothlill woodlands

6. Coastal woodland

T Farmland

8. Towns

9. Ocean
L0 Inland wetlands
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Hablitat

Common name Sclientific name i 4 5 B T 8 10 Status
Long-necked tortolse Chelodina longtoollis X c
Mountain dragon Amphiboluryp diemenaia X u
Jacky lizard Amphibolurug municatus X A § u
Eastern water dragon Physignathus lesueurt X c
Lace monitor Vargnus varius X X 7 c
Coppertalled skink Ctenotue taentolatus X X u
Mourning skilnk Egernia coventryi 1 T
Cunningham's skink Egernia cunninghami x X u
Black rock akink Egernia saxatilis X ¥ X c
White's skink Egernia whitei s X U
Three=toed skink Hemiergis decreaienaia X u
MeCoy's akink Hamiergis maccoyt X X Cc
Delicate skink Lampropholis delicata X X X X c
Garden akink Lampropholis gutchenoti X X X X X X c
Weazel skink Lampropholia mustelina X X X X U
Coventry's skink Leiolopiama coventryi X X U
Grass skink Leliolopiama emtrecasteanxii X X u
Red=-throated skink Letolopiama platynota X X X u
Spencer's skink Leiolopisma spencert X X o
Three=11ined skink Leiolopioma etrilineata X X X X C
Bougainville's skink Lariata bougainvwillid X R
Water skink {C.T.) Ephenomarphus tympanum L I X c
Water skink (W.T.) Sphenomorphus tympanum X X X c
Southern blue=tongue Tiligqua nigrolutea X X X X X X c
Common blue-tongue Filiqua soincoides ¥ X X X c
Copperhead (Lowlands) Austrelaps superbus X X c
Copperhead (Highlands) Austrelapa superbus X X X c
Small-eyed snake Cryptophies nigreacens ¥ X x u
White-=lilpped snake Drysdalia coronaides X X c
Tiger snake Noteochis soutatus X X X c
Red-bellied black snake Pooudochis porphyriacus X X X c
Brown snake Poeudonaja textilin T X X u
Yellow-bellled sea-znake Palamis platunus x v
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Appendlx 5

AMPHIBIANS

These lists apply only to the study area. Neilghbouring areas are not considered.
The following abbreviations are used. An X indicates a recent record of the speciles
in that habitat; a question mark (?) indicates the specles was formerly or 1s possi-
bly present in that habltat.

Habitat Status

Open forest

Tall open forest
Open forest
Riverine forest
Foothill woodland
Coastal woodland
Farmland

Towns

Ocean

. Inland wetlands

Common
Uncommon
Rare

OA\D o= WV I o =
s [ el o |

H
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Habitat

Common name Scientific name 4y 5 6 7T 10 Status

Gecorinia victbriana X X C
Giant burrowing frog Heleioporous australigcus X X R
Eastern banjo frog Limnodynaates dumerili X X X X ¢
Brown-striped [rog Limnodynastes peronii X X X X c
Spotted grass frog Limnodynastes taamaniensia X X X C
Haswell's frog Paracrinia haswellt X X X C

Paaudophryne dendyi X X u
Southern toadlet FPagudophryne pemimarmorata X X X C
Common eastern froglet Ranidella aignifera X X X X c
Yellow=-spotted toadlet Uparoleia marmorata T X X X u
Green and golden bell frog Literia aurea X X X X C
Blue Mountains tree lrog Litoria ottropa X 7 X R
Brown tree frog Litoria ewingili X X X X C
Jervis Bay tree frog Litoria jerviesiensia X u
Rocky River tree lrog Litoria lesueurii X x c
Peron's tree frog Literia peronii X X X u
Lealf_green tree rog Literia phylloehrea X X H

Litoria raniformis X X X X c
Yerreaux's tree frog Litoria verreauzii ¥ X X c
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The followlng abbreviations are used.

in that habltat.

Habltat

4 85

AT =l O

Upland freshwater river

Lowland freshwater river
Freshwater lake
Estuarlne river
Estuarine lake

Appendix 6
FISH

An X indicates a recent record of the speciles

Comments

A

S HY

Amateur or commercial
value

Freshwater spawning
Introduced

Uncommon
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Habitat
Common name Sclentilfic name 1 3 5 Comments
Southern anchovy Engraulis australis X X A
Baas Masgquaria novemaculeata X AU
Blackflish fadopata marmoratus b X AF
Black bream Acanthopagrua buteheri X X A
Cobbler Gymuapistes marmopatum X X
Long-finned eel Leptocephalus wilponi X X A
Short-Tinned eel Anguila australia X X X X A
Serpent eel Ophiaurus acrpena X X
Short=-headed worm eel Murasnichthys breviceps X
Eatuary perch Maoquaria colonorum X X A
Dusty llathead Neaplatyeephalue fuscus X X A
Greenback [lounder Rhemboaclea tapirina X X A
Long=anocuted flounder Ammoetpretia rostratus X X A
Garfish Hemipamphua molenoohinr X X A
Bridled goby Apenigobuie bifrenatus X X
Big-headed gudgeon Philypnodon grandiceps X X F
Globe fish Atopomycterus nicktemerun X
Grayling Prototrectes maragna X F
Small-mouthed hardy head Atherinasoma microstoma X X
31lver hardy head Atherinasoma presberytoides X X
Slx=-spined leatherjacket Meusohenia multiradiatus X X A
Ling Genyptema blacodes X X AU
Luderick Girella tricuspidata X N A
Flat-=tall mullet Liga argentea X X u
Sand mullet Myzus elongatus X X i}
Sea mullet Mugil cephaluas X X A
Yellow=eye mullet Aldrichetta Fforateri X X A
Qldwife Engploaus armatuas X
Piperish Several specige X
Redfin Pera fluviatilis X X AFI
3napper Chrysophria unicolor x A
Blue sprat Spratelloides robuetus X
Sprat Clupaa bassenoino x
Snook Australuzza novashellandiae X AU
Zole Speciles unknown X X u
Native trout Galariue maculatus x X X X
Brown trout Salmoe trutia X X X AFI
Ralnbow trout Salmo gairdneri X X AFI U
Smooth toadlfish Terguigener glabep X x
Prickly toadfish Contuous richai X X
Australian smelt Retropinma semoni X X X X F
Tommy rough Arripta georgiana b o ¥ A
Tupong Pgaudaphritis urpill{ X X
Taflor Pomatus caltator X X A
Trevally Vaacarans georgianus X X A
Yellowtall scad Trachurus mecullosht x x
King George whiting Sillaginodes punctatus X X A
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Appendix 7

NOXIOUS WEEDS OF THE GIPPSLAND LAKES HINTERLAND AREA

Common name

Botanlical name

Hedge wattle
Amsinckla

Angled onlon

Apple of Sodom
Bathurst burr
Bindweed

Blackberry bramble
Boneseed

Boxthorn

Californian thistle
Cape broom

Cape tulip, one-leaf
Cape tulip, two-leaf
Chilean cestrum
English broom

Erect prickly pear
Fennel

Flve-spined saltbush
Flax-leaved broom
Furze

Great mullein
Hawthorn

Hemlock

Hoary cress
Horehound

Nodding thistle

Nut grass

Ox-eye dalsy
Faterson's curse
Ragwort

Saffron thistle

5t Johns wort

Sand mustard or sand rocket

Acacia armata
Amsinekia 3p.

Allium triquetrum
Solanum sodomeum
Xanthium spinosum
Convolvulus arvensis
Rubus sp.
Chrysanthemoides monilifera
Lyeium ferocissimum
Cirsium arvense
Genteta monspessulana
Homeria breria breyniana
Homeria miniata

Ces trum parqut
Cytisus scoparious
Opuntia stricta
Foenieulum vulgare
Bassia quinquecuspis
Genista linifolia
Ulex europaeus
Verbascum thapsus
Crataegus monogyna
Conium maculatum
Cardaria draba
Marrubium vulgare
Carduus nutans
Cyperus rotundus
Chrysanthemem leucanthemum
Echium plantagineum
Senecto Jjacobaea
Carthamus lanatus
Hyperiecum perforatum
Diplotaxie tenuifolia



secoteh thistle or heraldie thistle
Serrated tussock

Skeleton weed

5lender thlstle or shore thistle
Soursoch

Spear thistle

Spiny emex or three-cornered Jack
Stinkwort

Sweet briar

Thorn apple

Tree of heaven

Tufted honeyflower

Varlegated thistle

Viper's bugloss

Wheel cactus

Wild mignonette

Wild teasel

Wild watsonia

341

Onopordum acanthium
Nassella trichotoma
Chondrilla junecea
Carduus tenutflorus
Oxalis pes-caprae
Cirsium vulgare
Emex australis
Inula graveolens
Roza rubiginoaa
Datura ferox
Ailanthus altissima
Melianthus comosus
Stlybum marianum
Echium vulgare
Opuntia robusta
Reseda luteola
Dipsacus fullonum
Watsonia bulbillifera
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Appendix B

AUTHORLZED DIVERSIONS FROM SURFACE WATER RESOURCES

Licenses and permits 1ssued Irrigated arealhal

ﬂa_jur Stream or i:;:“fa::‘un
Stream tributary repulated R; Fri-  Domestic Industrial Total Pasture  Lucerne Other Annual
Syatem unEegulﬁted' gatlon and stock ‘:Dlt;rne
U.R. i
Avan Avon H. u.R. & 1k 2’ 676.5 616.5 14,1 UG.0 4,308,.8
Freestone Ck. L 12 2 - 104.4 6.0 b0 30.0 B57.7
Huntin Ck. " 2 - - 107.9 107.9 - = GUT.0
Valenela Ck, " 1z 1 - 143.5 143%.5 - - Be2,2
Total T 17 2 1,068.3 G964, 3 8.0 76.0 6,675.7
Macalister Macalister H. u.R. 10 fi = 0.0 T6.0 4,0 - bgg B
Macalister R. R. L2 5 2 Fl16.5 516.5 - - B,168.5
Glenmaggle Ck. U.R. 6 5 - 48.3 ho.3 B.0 - 303.2
MNewry Ck. ) i5 1 - 238.8 238.8 - - 1,436.1
L. Clepmaggle u ] 53 1 24.0 24.0 - = 3174
Total 97 ] 3 907 .6 Bas. 6 12.0 - 10,725.0
Thomson Thomzon R, (1) U.R. 20 4 - 59 8 bzt .8 2.0 30.0 2,790.0
Thomson R,.(2) = 22 10 - 388.0 388.0 - - 2,379.2
Thomaon R.{3) i 10 2 - 160.9 160.9 = = 970.6
Back Ck. W 1 - - B6.2 6.2 - - it.o
Boggy Ck. b 13 1 = 136.0 136.0 - = 818.5
Lavers Ck. " 7 - - 27.h 270 - - 1664
3toney Ck. L - 1 - - - i = 2.2
Wickhama Ck. L ] - = 23.7 23.7 - = 142.4
Sale Canal " 2 1 - 15.0 15.0 - - 92.2
Flooding Ck. " 3 1 - 53.6 53.6 - - 2k, 2
Total g2 20 - 1,270.6 1,238.6 2.0 30.0 T.:721.1
Mitehell Mitehell R.(H4) U.R. 149 57 1 1,979.6 1,319.2 - BBO.G 12,157.9
Mitehell R.(5) s 16 2 = 129,13 4i.1 21,2 BU.0 785.8
Boggy Ck. " 2 3 1 14.5 14.5 - - 7.0
Clirton Ck. " 9 - - 69,8 69,8 - - 420.0
barge H. i 5 2 - 39.3 33.3 6.0 - 2474
Iguana Ck. i - 1 - - - - - 6.6
Pound Swamp # 1 - - 6.2 6.2 - - 7.0
Forge Ck. N 1 - - 5.8 5.8 - - 35.0
Total 183 65 2 2,2484.5 1,492.9 272 T2h.h 13,7T76.7
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Llicenses and permits lagued

Irrigated arealha)

Major Stream or E:aziazion
stream tributary regﬁlnted B Irri- Domestic Industrial Total Fasture Luecerne Other Annual
Ll
system unregulated gation and stock ‘::I';Ti-l.t;me
U.R.

Tambo Tambo R.{6) U.R. 5 7 - 30.9 27.9 1.0 - 219,2
Connars Ck.(7) " 1 - - 1.2 1.2 - - T4
Deep Ck. b - 1 - - - - - 2id
Little R, R 2 11 1 13.5 13.5 - - 136.5
Total & 29 1 5.6 h2.6 3.0 - 365.3

Buchan Buchan R. U.R. 7 2 - 113.8 81.0 22.8 - 696, 8
Back Ck. N 1 - - 5.0 5.0 - - 0.0
Murrindal R. L 1 - - 10.13 10.3 - - 62.0
Total a 2 - 129.1 96.3 22.8 - 788.8

Ferry Perry R. U.R, 3 [ 1 13.7 10.7 - 3.0 95.6

Nicholson Micholson K. U.R. 2 3 - 8.0 8.0 - - B4, 6

Bunga Ck. Bunga Ck. U.R. 1 - - 4.2 4.2 - - 25.0

Latrobe Latrobe R. U.R. 2 3 - 33.0 30.0 - 3.0 204.6

Bnowy Boggy Ck. U.R. 1 & 1 6.2 6.2 = = 65.8

(1) above Macallster=-Thomson junction

{2} old course of Thomson R.

{3) below Macalister--Thomson' Junetion
(4 above barrage at Balrnadale

(23 below barrage at Balrnsdale

(&) below Timbarra R. Junction {lower Tambo)
{T) above Timbarra R. Junction (upper Tambo)
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Appendlx 9
AUTHORIZED ANNUAL EXTRACTIONS FROM GROUNDWATER RESOURCES

Parish No. of licences Irrigated areas Authorized extraction
(ha) (ML)
Bairnsdale 6 g95.1 559.0
Bengworden h | 60.7 371.0
Bengw. South 4 397.0 2,407.0
Briagolong 21 159.8 925.0
Bumberrah T 10,1 459.0
Bundalaguah 17 98.3 676.2
Buchan 1 43.0 201.0
Coongulmerang 64 955.6 5,524.0
Colquhoun 8 48.0 330.0
Glenaladale - 16.0
Glenmaggie - 11.0
Goon Nure 2 40.0 250.0
Maffra 27 76.0 583.2
Meerlieu 10 631.2 3,830.2
Moormurng 21 384.0 2,242.0
Nindoo 2 26.3 165.0
Nuntin 54 557.2 3,578.0
Stratford 14 1153 T08.0
Tambo 4 22.0 143.3
Tinamba 83 1EH,.8 1,082.0
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Parish No. of licences Irrigated areas Authorized extraction
(ha) (ML)

Tongo Munjie East 2 - 523.0

Wa-De=Lock 12 99.2 677.5

Wuk Wuk 18 g 1 % i T i

Wy Yung 10 237.7 1,370.0

Yeerung 4 140.5 964.0

Sale 30 59.8 479.0

Notes: Domestic and stock use 1is registered, but no volumetric entitlement is

granted.

Average use may be of the order of 2.5 ML per bore.
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