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FOREWORD 

The Land Conservat ion Aat 1970 estab­
lished the Land Conservation Council, 
whose function is to 'carry out investi­
gations and make recommendations to the 
Minister with respect to the use of pub­
lic land in order to provide for the 
balanced use of land in Victoria'. 

This report sets out to describe and 
assess the natural resources of the pub­
lic land in the Gippsland Lakes hinter­
land area, and provides a factual basis 
on which members of the community may 
base their submissions to the Council. 
It ensures that all those persons and 
bodies who have an Interest in the fut­
ure use of public land in 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 available, the 

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

Demands for land for various purposes 
are many and varied, some of which are 
compatible and some conflicting or com­
petitive. It is therefore important 
that the decisions made are based on 
factual evidence, not on subjective cri­
teria. 

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

Land Conservation Council 
464 St. Kilda Road 
MELBOURNE 3004 

S.G.McL. DIMMICK 
Chairman 
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LAND CONSERVATION ACT 197 0 

EXTRACT 

Public land 

Section 2. 

(1) "Public land" means -

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

(1) unalienated land of the Crown 
including land permanently 
or temporarily reserved under 
section 4 of the Crown Land 
(Reserves) Aot 1978, State 
forest and parks within the 
meaning of the N a t i o n a l P a r k s 
Act 1975; 

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

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

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

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

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

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

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

by proclamation published in the 
Government G a z e t t e declare any such 
land to be public land for the pur­
poses of this Act. 

Functions of the Council 

Section 5. 

(1) The Council shall -

(a) carry out Investigations and 
make recommendations to the 
Minister with respect to the use 
of public land in order to pro­
vide for the balanced use of 
land in Victoria; 
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(b) make recommendations to the 
Governor in Council as to the 
constitution and definition of 
water supply catchment areas 
under the S o i l C o n s e r v a t i o n and 
Land U t i l i z a t i o n Act 1958; and 

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

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

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

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

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

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

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

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

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

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

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

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

Investigations, Notices and Reports 

Section 9-

(1) The Council shall not make any 
recommendation under this Act in 
relation to any district or area 
without a prior Investigation of the 
district or area. 
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(2) Before commencing 
under paragraph (a 
(I) of section 5 t 
publish a notice 1 
G a z e t t e J in a news 
throughout the Sta 
paper circulating 
in the vicinity of 
rlct to be Investi 
an investigation o 
area described in 
be carried out for 
this A c t , 

any investigation 
) of sub-section 
he Council shall 
n the Government 
paper circulating 
te and in a news-
part icularly in or 
the area or dist-

gated stating that 
f the district or 
the notice is to 
the purposes of 

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

(a) publish a report of the invest­
igation; 

(b) give notice in the Government 
G a z e t t e of the publication of 
the report, the address where 
copies of the repdrt may be 
obtained or inspected and stat­
ing that any si^bmlssions to the 
Council in relation to such 
report will be considered by the 
Council if they are made within 
60 days of such notice; and 

(c) publish notice in a newspaper 
circulating throughout the State 
and in a newspaper circulating 
particularly in or in the vicin­
ity of the area or district 
investigated of the publication 

of the report, the address 
where copies of the report may 
be obtained or Inspected and 
stating that submissions may be 
made to the Council and the date 
before which they should be 
made. 

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

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

Section 10. 

(I) Not earlier than 60 days after 
notice being given under paragraph 
(b) of sub-section (3) of section 9j 
the Council shall send a copy of its 
proposed recommendation to -

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

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

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

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

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

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

for a public authority recommend to 
the Governor In Council that notice 
of the recommendation or that part 
of the recommendation that affects 
the government department or public 
authority be given to the government 
department or public authority con­
cerned and where notice of that re­
commendation or part is so given by 
the Governor in Council it shall be 
the duty of the government depart­
ment or public authority to use all 
diligence and dispatch to give ef­
fect to such recommendation so far 
as it affects any land vested In or 
controlled by it. 

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

Section 11. 

A copy of eve 
Council made 
section 5 and 
Council submi 
pursuant to s 
fore both Hou 
fourteen days 
Parliament is 
Parliament is 
fourteen days 
Parliament. 

ry reconmiendation of the 
under sub-section (1) of 
of the proposals of the 
tted to the Minister 
ection 7 shall be laid be-
ses of Parliament within 
of the making thereof if 
then sitting and if 
not then sitting within 
after the meeting of 

A copy of the Land C o n s e r v a t i o n Act 1970 can be obtained from the Government Printing 
Office, 7a Parliament Place, Melbourne, 3002. 
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PART I 

INTRODUCTION 



AIMS AND METHODS 

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

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

Existing information collected from pub­
lished reports, government departments, 
public authorities, private organiza­
tions, and individuals has been supp­
lemented by short-term surveys of plants 
and animals. 

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

The text is divided into four main sec­
tions. Part I, an introductory section, 
sets out the aims 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, geology, geomorphology, 
soils, vegetation, fauna, water re­
sources, and land systems are described. 
Maps showing the geology, geomorphology, 
topography, vegetation on public 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 public land, and examines the present 
levels of activity. Hazards associated 
with thei.̂ e land uses, such as soil 
deterioration and fire, are also dis­
cussed. Primary production, mining and 
quarrying, and recreation are depicted 
in maps for this section. 

Part IV provides more detailed informa­
tion and, for convenience, the study 
area has been divided into eight blocks. 
The information is set out in a consis­
tent format of headings, so that specif­
ic information can be readily found and 
compared with its counterparts in other 
blocks or areas. 

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



CONSERVATION PRINCIPLES 

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

Conservation can be considered as an en­
deavour to anticipate and resolve con­
flicts between the Individual and 
society 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 needs and 
recognize that a community requires land 
for recreation, scientific, and aesthet­
ic purposes as well as for tho produc­
tion of food, timber, and minerals or 
for urban and Industrial use. 

Natural Resources 

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

Conservation o f 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 landscape fall within this category. 
Abuse of these resources may reduce them 
to such a poor condition that the prac­
tical opportunity to restore them to a 
desired state is lost for many generat­
ions . 

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

Non-renewable resources 

The quantity of these resources does not 
increase significantly with time, and 
use consumes them. In the last century 

Conservati 
requires a 
ecological 
sound mana 
those prin 
ly contain 
onts. A c 
have effec 
In general 

on of renewable resources 
thorough understanding of 
principles and development of 

gement techniques based on 
ciples. An ecosystem typical-
s many interrelated compon-
hange in any one of these will 
ts elsewhere in the system. 
, an ecosystem with a diverse 



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

Man is part of the ecosystem and, like 
every other organism, influences and is 
influenced by the other parts. The dev­
elopment of new techniques has increased 
his ability to modify the environment. 
Many new techniques have both advantages 
and disadvantages. Often 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 food 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 picnicking within a 
forest may be complementary in the sense 
that picnickers gain access along tracks 
and use open spaces created during tim­
ber operations. It may become comipetlt-
Ive if logging makes the forest an un­
suitable picnic area, and at other times 

picnickers may present a considerable 
fire risk. 

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

The Principles of Land Use 

In the past our society has grown (and 
the economic welfare of the people im­
proved) through mining, farming, timber 
production, and Industrial development. 
These industries have usually been given 
prime importance when deciding the use 
of natural resources. The present patt­
ern of land use is, of course, a result 
of these past decisions. 

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

The concept of balance is fundamental to 
land use and is directly related to the 
values that society puts on the goods 
and services that the land can provide. 
It also Involves consideration of the 
needs of all sections of society, on 
both regional and State bases, as well 
as those of this and future generations. 
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These needs should be clearly stated as 
alms. 

The intangible values of recreation, 
aesthetics, and preservation should be 
recognized by providing land for these 
purposes, and by considering 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 available for the most 
beneficial combination of such uses. To 
achieve this, it may be necessary to 

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

Where land has been committed to a par­
ticular use, it should be managed so 
that its capability for that use is not 
Impaired. Uncommitted land should be 
maintained in a condition that will 
allow the widest possible choice of 
future uses. 

Review and reassessment of land will be­
come necessary as society 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, Balrnsdale, 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, it 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 section - predominantly steep, 
heavily timbered public land - is cooler 
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. 

Public land 

Public land occupies approximately 5,100 
sq. km (58^ of the study area) and is 
concentrated in the mountainous section 
and In and around the Gippsland Lakes. 
Most of it is either unreserved Crown 
land or reserved forest - In about equal 
proportions. The remainder comprises 
State game reserves, the Glenaladale 

National 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 Victoria, 

Population 

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

Settlement is concentrated overwhelming­
ly on the coastal plains: more than 90^ 
of the population Hve at or below an 
east—west line drawn through Llndenow. 
The mountainous topography north of this 
latitude has inhibited settlement, with 
the result that this portion of the 
study area contains only two towns -
Bruthen and Buchan - with populations 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 
growth since I96I, In contrast to the 
situation in some other non-metropolitan 
regions, many of the rural areas and 

small towns have suffered declines. 
Growth has been concentrated on Sale and 
Balrnsdale and around the Gippsland 
Lakes (particularly the towns there). 

Table 1 

DEMOGRAPHY 

Local government area Population 

19^1 l 9 ^ 1971 T97F 

Pop. growth 
1961—1976 

Part of Shire of Avon 

Part of Shire of Balrnsdale 

Part of Shire of Maffra 

Part of Shire of Omeo 

Part of Shire of Tambo 

Total (actual study area) 

Town of Balrnsdale 

City of Sale 

Total (including main urban 
areas) 

3,210 

3,550 

8,750 

500 

5,420 

7,647 

7,964 

3,130 

3,600 

8,500 

500 

5,540 

3,080 

3,740 

8,550 

500 

5,850 

3,080 

4,600 

8,700 

450 

6,510 

21,430 21,270 21,720 2 3,340 

7,960 8,560 9,400 

8,708 10,540 12,470 

15,611 16,668 19,100 21,870 

37,041 37,938 4o,820 45,210 

- 4.0 

29.6 

- 0.6 

-10,0 

20.1 

8.9 

22.9 

56.6 

40.1 

22.1 



The proportion of the population Hv- Correspondingly, in the same period, the 
ing in Sale, Balrnsdale, 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 196I to 58.5^ In 1976. 37-0% to 29.35? (see Table 2), 

Table 2 

URBAN AND RURAL POPULATION, I96I—1976 

1961 1966 I97I 1976 

A. Major urban areas 
Sale 
Balrnsdale 
Sub-total 
% area's population 

B. Towns on Gippsland Lakes 
Lakes Entrance 
PaynesvlIIe 
Metung 
Sub-total 
% area's population 

C. Other large towns 
Maffra 
Heyfleld 
Sub-total 
% area's population 

D. Other towns (200—1,000 population) 
Sub-total 
% area's population 

E. Rural 
Sub-total 
% area's population 

7,964 
7 ,647 

1 5 , 6 1 1 
4 2 . 1 

1,602 
564 
226 

2 ,392 
6 .5 

3 ,404 
1,917 
5 ,321 

1 4 . 4 

2 , 4 6 1 
6 ,6 

11 ,256 
30 .4 

8 ,708 
7,960 

1 6 , 6 6 8 
4 3 . 9 • 

1,837 
611 
179 

2 ,627 
6 .9 

3 ,569 
1 ,893 
5 ,462 

1 4 . 4 

2 , 0 0 5 
5 .3 

11 ,176 
2 9 . 5 

10 ,540 
8 ,560 

19 ,100 
46 .8 

2 , 5 9 1 
958 
172 

3 ,721 
9 . 1 

3 ,666 
1,830 
5 ,496 

1 3 . 5 

1,980 
4 . 9 

1 0 , 5 2 3 
2 5 . 7 

12 ,470 
9 ,400 

21 ,870 
48 .4 

3 ,023 
1,242 

279 
4 ,544 

1 0 , 1 

3,836 
1 ,699 
5 ,535 

1 2 . 2 

2 , 0 9 6 
4 . 6 

1 1 , 1 6 5 
2 4 , 7 
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Table 3 

EMPLOYMENT BY INDUSTRY IN THE GIPPSLAND LAKES HINTERLAND 
AT JUNE 30, 1966, 1971 & 1976 

I97S 
Total % of 

total 
Industry 

1966 
Total % of 

total 

1971 
Total % of 

total 

Agriculture, fishing, & 
hunting 
Forestry 
Mining 
Manufacturing 
Sawmilling 
Electricity, gas, & water 
Construction 
Wholesale & retail trade 
Transport & storage 
Communication 
Finance, Insurance, real 
estate, & business services 
Public administration & 
defence 
Community services 
Entertainment, recreation 
& personal services 

Others 

Total 

3,330 
298 
40 

1,286 
638 
176 

1,425 
2,410 
615 
367 

23.5 
2.1 
0.3 
9.1 
4.5 
1.2 
10.1 
17.0 
4.3 
2.6 

2,995 
233 
192 

1,833 
343 
288 

1,355 
3,062 
514 
355 

19.0 
1.5 
1.2 
11.6 
2.2 
1.4 
8.6 
19.4 
3.3 
2.2 

2,903 
250 
444 

1,412 
328 
205 

1,680 
3,227 
537 
319 

15.4 
1.3 
2,4 
7.5 
1.7 
1.1 
8.9 

17 .1 
2.9 
1.7 

392 2. 543 3.4 809 4.3 

884 
1,356 

890 
80 

6,0 

6.3 
0.6 

1,153 
1,552 

864 
580 

7.3 
9.8 

5.5 
3.6 

1,206 
3,020 

995 
1,485 

6.4 
16.0 

5.4 
7.9 

14,147 lOO.O 15,802 lOO.O 18,820 100.0 

Source: Australian Bureau of Statistics censuses; compiled from Collector 
District data. 

Note: Data from the I966 census have been reclassified to conform with the 
Industry classifications used in the 1971 and 1976 censuses. 
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Economic activity 

Since settlement, the major form of 
economic activity In the area has been 
the raising of sheep and beef cattle. 
Vegetable-growing and dairying (on the 
alluvial flats of the Mitchell and Tambo 
Rivers and in the Macallster Irrigation 
District) and fishing (at Lakes Entrance 
and PaynesvlIIe) have also been import­
ant . 

The rapid expansion of forestry in the 
East Gippsland region (which includes 
the Gippsland Lakes hinterland and areas 
to its north and east) from the 1940s 
constituted the first of a series of 
major resource-based developments that 
have had a marked effect on the region'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 

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 commercial oil and 
gas fields from the early 1960s. 

The 196O3 also saw an upsurge in tourist 
and recreational activity In the study 
area - so much so that it now has one of 
the highest numbers of guest rooms and 
caravan sites of any region In Victoria. 

In common with trends e 
State, however, the mos 
source of employment gr 
decade has been in the 
Much of this growth has 
the expansion of the re 
tourist and oil and gas 
from the upgrading of c 
and the progressive dec 
Commonwealth and State 
functions. 

Isewhere in the 
t significant 
owth In the last 
tertiary sector, 
stemmed from 
source-based 
industries and 
ommunity services 
entrallzatlon of 
administrative 

The development of these new Industries 
has been critical in preserving employ­
ment growth in the Gippsland Lakes 
hinterland at a time when, as shown in 
Table 3, employment in the industries 
that comprised Its traditional economic 
base has been declining. 
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HISTORY 

Aborigines 

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

The study area included the territory of 
four of the five clans of the Kurnai 
tribe, as shown in Figure 1. These 
clans mainly occupied land around the 
lakes and river systems, where food was 
most plentiful. Concentration of Ab­
original relics such as middens, scarred 
trees, and grinding rocks around these 
water bodies and on the adjoining plains 
provides evidence of this pattern of 
habitation. Unfortunately these low­
lands were also the areas most prized by 
the white pastoralists, a fact that 
brought the two groups into open and 
often violent conflict in the early days 
of European settlement. 

The Kurnai 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 Aborigines was one reason 
given in the l840s for the difficulty of 
obtaining labour for Gippsland areas. 
These attempts by the blacks to resist 
the Invaders of their land brought 
savage reprisals, including a number of 
appalling massacres. In l846 the inten­
sity of these reprisals was such as to 
move one Henry Meyrick to write of the 
Aborigines: 'No wild beast of the forest 
was ever hunted down with such unsparing 
perseverence as they are.' 

Swlf t i Criak< 

f 

k'Darflo / S 
] ^ I 

Buchan,. ^ 
) 

KRAUATUNOALUNG 

BRAYAKAULUNG 

Lakaa Entranca 

TATUNGALUNG 

SCALE 1:2 0 0 0 0 0 0 

Fig. 1 CLANS OF THE KURNAI TRIBE 
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The combination of murder, disease, 
changed diet, and social disorganization 
led to the Aboriginal population drop­
ping from an estimated pre-settlement 
figure of 2,000 to about I50 by 1877. 
The demoralized remnants of the Kurnai 
were by this time dependent on white 
charity for survival. 

It is a tragic irony that the early ex­
ploration, which led to the 'opening up' 
of Gippsland and the subsequent devas­
tation of the Aboriginal population, 
relied heavily on Aboriginal assistance. 
Indeed, the two most influential explor­
atory journeys - by McMillan and 
Strzelecki - depended for their success 
on Aboriginal guides. Omeo Aborigines 
guided McMillan along the old Aboriginal 
track from the Maneroo Into Gippsland, 
and Strzelecki 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 Legislative Council 
appointed a Select Committee to inquire 
into the conditions of the Aboriginal 
people. The Committee's subsequent 
report highlighted the disastrous 
effects that white settlement had had on 
the Aboriginal population, and recom­
mended that 'a vigorous effort should be 
made to repair 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 Guardian 

of Aborigines, the government in i860 
created a 'Central Board to watch over 
the Interests of the Aborigines in the 
Colony of Victoria', By I86I this Board 
had initiated plans for the establish­
ment of Aboriginal reserves and had en­
couraged churches to start mission stat­
ions on Crown land channelled to them 
through the Board. Thus were founded 
the Ramahyuck and Lake Tyers Mission 
Stations, 

Pounded 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 
until its official closure in I908, by 
which time its few remaining Aboriginal 
occupants had been-transferred to Lake 
Tyers. 

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

The Lake Ty 
llshed in I 
tion of 800 
allocated 1 
of Mr. John 
Ion accepte 
tribes from 
Bulmer and 
Station and 
til his dea 

ers Station was also estab-
863, with an initial reserva-
ha. A further 800 ha was 
n 1889. Under the direction 
Bulmer, the Lake Tyers Stat-
d survivors of the vanishing 
all parts of Victoria, 
his wife remained with the 
its people for 50 years, un-
th in 1913. 

The Church of England ran the Station 
until 1908, at which time the Victorian 
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government assumed the responsibility. 
Government control continued until 1971. 
when the 91 Aborigines of the Lake Tyers 
Aboriginal Trust were granted freehold 
title to the I,600-ha property. 

Exploration 

Exploratory trips into this part of 
Gippsland came initially from Maneroo 
the present-day Monaro district in 

Lake Tyers Stavion^ 1886 
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southern New South Wales. A severe 
drought in I837--38 forced squatters in 
Maneroo to consider searching for the 
we11-watered pastures that were rumoured 
to exist beyond Macfarlane's station at 
Omeo. 

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

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 
Macallster, McMillan formed a station 
at Numblamunjie (the present-day Ensay) 
in September I839. Four months later he 
pushed down the Tambo River to the 
plains, discovering and naming Lake Vic­
toria (now Lake King) and the Nicholson, 
Mitchell, Avon, and Macallster 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 Macallster 

instructed him to form no more stations 
until he found his way to Corner Inlet 
so that a shipping port for stock could 
be established. 

After several attempts were thwarted by 
swollen rivers and dense scrub, McMillan 
finally reached the coast at the site of 
what was to become Old Port (just west 
of present-day Port Albert) in February 
l84l. 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 Gipps­
land was from Maneroo, its development 
was to depend heavily on its contacts 
with Port Phillip. Ironically, it was 
an explorer from the Maneroo side. Count 
Paul Strzelecki, who indirectly opened a 
way into Gippsland for those from Port 
Phillip. In March l840 Strzelecki left 
Numblamunjie and followed McMillan'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 expedition's arrival and to 
Strzelecki's accounts of the country he 
had traversed. Strzelecki claimed him­
self as the discoverer of 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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Angus McMiI Ian 

fact, it was not so much the discoveries 
made as the wide publicity it received 
that gave Strzelecki's expedition its 
importance. 

Thi 
ourab 
capta 
that 
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of sq 
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ieity - coupled with the fav-
eports by Captain Lewis, 
f the coastal steamer 'Clonmel' 
aground near Corner Inlet in 
84l - stimulated the interest 
ers and prompted the formation 
ppsland Company. The company 
the 300-ton barge, 'Slng-

nd with horses and supplies set 

sail from Hobson's Bay, arriving at the 
mouth of the Albert River in early March 
I84l. The site selected for settlement, 
on the east side of the river entrance, 
was precisely the one visited by Angus 
McMillan only a few weeks earlier. 

Settlement 

The opening of a shipping port enabled 
movement on two fronts: from the Maneroo 
—Yass—Goulburn area of New South Wales 
via Omeo, and from Port Phillip or Van 
Dleman's Land by sea via Port Albert. 

New runs were selected by settlers 
•leap-frogging' from the established 
runs, around Omeo and Port Albert, to 
the Gippsland plains. In this process a 
pattern of clustering became evident, 
whereby newcomers were content to trust 
the judgement 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 grazing country of the Gippsland 
plains was occupied by 1844, 

The area around Buchan remained an iso­
lated sub-district of Maneroo, with most 
of the squatters obtaining licences from 
Cooma. 

With the exception of the upper reaches 
of the Mitchell River valley, where In 
1845—47 four runs between Dargo and 
Tabberabbera were taken up, the mount­
ainous country north and north-west of 
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the plains remained largely unexplored 
until the gold rush era. 

While population increased after l844, 
the area already occupied then remained 
the basic area of settlement. 

Agriculture was stimulated greatly by 
the Increased population that had to be 
fed during the gold rushes. Then, as 
alluvial mining tapered off, many 
diggers 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 
1850s, when the prospective farmers 
wanted to break the squatters' monopoly. 

When pastoral licences ceased to be 
issued in I87O, the system of land ten­
ure changed dramatically from squatting 
to settlement by purchase from the 
State. Following the I869 Land Act^ 
squatters who already held land often 
selected areas of It, 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 McMillan gaining the maj­
ority of allotments in this area. 

By 1874 the river flats of the Mitchell, 
Avon, Thomson, and Macallster Rivers had 
been alienated from the Crown. Other 
settlers also moved into the region, 
with the result that selectors had taken 

up many of the early runs by the turn of 
the century. 

Development of towns 

As population densities Increased 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 I850. The area's other 
major centre, Balrnsdale, on the Mitch­
ell River, had its first post office and 
store in I856. Only 4 years later the 
township was laid out. 

Early growth in both centres was slow, 
with expansion being due to the town­
ships' importance as ports for the past­
oralists and gold-miners. The discovery 
of gold in Gippsland, as In other parts 
of Victoria, caused large Increases in 
the region's population. For example, 
Sale's population increased five-fold 
between l854 and I86I. 

Like Sale and Balrnsdale, 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, 

Heyfleld developed on the cattle run of 
the same name and was a stopping-over 
point for carriers who took supplies 



from Port Albert to the Jordan gold-
fields, Bruthen was also a convenient 
stopping-over point for merchants carry­
ing supplies to the mining centres in 
the north, as well as being a trading 
centre for the surrounding districts. 

Transport and conmiunication 

Bush tracks formed the first line of 
communication In the region, and bullock 

drays and horseback the main means of 
transport. The first inland route, the 
track cut by McMillan, was soon super­
seded as the Port Albert—Maneroo route 
by one that Townsend surveyed in 1842. 
Although impassable for wheeled traffic, 
this formed the main axis for new 
settlers arriving with stock from New 
South Wales. For a long period Port 
Albert was Gippsland's only port, with 
all goods and stock passing through it. 

S a l e , 1 8 8 7 
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In the early I85OS, the state of trans­
port in Gippsland was primitive. Many 
of the early tracks were extremely rough 
and nearly impassable during the winter, 
and the overland link to Port Phillip 
was particularly hazardous. But as a 
consequence of the gold rushes, the 
increased population felt the need -for 
a more efficient transport system. This 
need was met in various ways - such as 
the establishment of Road Boards charged 

with the construction and maintenance of 
colonial roads, the introduction of 
coaches, navigation of the Gippsland 
Lakes, and the commencement of agitation 
for rail links between Melbourne and 
Gippsland. 

During the l860s the first coach serv­
ices were Introduced into Gippsland. 
Cobb & Co. extended their lines into the 
region, and coaching remained the prln-

,%'ifi.'X*.V*^ 

Horse-drawn coach a t Tambo Crossing 
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cipal means of passenger and mail trans­
port until the advent of the railway. A 
coach road between Sale and Melbourne 
was completed In I865, but even into the 
I87O3 this route involved an arduous 
24-hour journey. 

The first real step in opening the lakes 
to navigation from the sea was taken in 
1858, when the schooner 'Georglna Smith' 
entered the lakes through the natural 
entrance at Red Bluff. For many years 
following this, shipping played an im­
portant role in communications 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, 
Balrnsdale 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 I869, work com­
menced on construction of an artificial 
entrance some distance west of the nat­
ural channel through the outer barrier. 
Lack of money and other problems caused 
considerable delays in this project, and 
the new entrance was not opened until 
1889. 

Meanwhile, the railway line linking Sale 
with Melbourne had been opened In l879. 

and that between Sale and Balrnsdale in 
1888. The extension of this line to 
Orbost was completed in I916. 

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

Gold 

Until the discovery of gold, Gippsland 
belonged to the pioneer pastoralists. 
Ln 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 basis 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 
on the Nicholson River In I854, In the 
1850s the diggers concentrated on the 
alluvial fields along the Nicholson, 
Mitchell, Wentworth, and Dargo Rivers 
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Steamboat wharf on the M i t c h e l l River a t Ba i rnsda le (a. 1889) 

and the Boggy and Iguana Creeks. Reef 
mining began along the Mitchell River 
and its tributaries in the l860s. Town-s 
such as Merrljlg, Tabberabbera, Bullum-
waal, Deptford, and Dargo grew up and 
then declined as the gold was worked 
out. From time to time new areas caused 
excitement - such as Clifton Creek and 
Freestone Creek in I868. 

The search for gold led to an influx of 
people and an Increase in trading act­
ivity. Most of the mining activity 
took place in the mountains, away from 
the occupied plains. A network of rough 
tracks serviced these Isolated mining 
areas, none of which survived as signif­
icant permanent settlements once the 
supply of gold was exhausted. Thus the 
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direct effects of the gold discoveries 
were short-lived, but many ex-miners 
remained to select land for agriculture, 
and become permanent settlers in the 
region. 

Agriculture 

As early as 1844, the economic base of 
the district had been set: it was a 

i%rS!^ ' 

pastoral economy based on sheep for wool 
and cattle for the meat trade. The 
early squatters preferred cattle to 
sheep, as being more suited to the rough 
nature of the country, particularly in 
the mountain areas. Properties on the 
plains, however, especially in the 
south-west, carried a higher proportion 
of sheep. As new areas were settled, 
sheep and cattle gradually spread 

Harves t ing 
hops 
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throughout the region, but problems were 
encountered in securing suitable mark­
ets. The difficulties resulting from 
Isolation and lack of suitable outlets 
for production characterized this early 
period of expansion. 

In the initial settlement period, the 
cultivation of crops was geared solely 
to subsistence production for the local 
population. However, by the l880s the 
area was producing a wide range of agri­
cultural products. Land around Bruthen 
and Llndenow supported tobacco-growing 
between the l860s and l880s. Maize was 
being grown extensively along the river 
valleys In the Bairnsdale—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 Strat­
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 dairy 
production and the Intensive cropping of 
maize and vegetables. Construction of 
Glenmaggle reservoir 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 factories at Maffra. 
Prior to this, Maffra had been a cattle-
trading centre, and it is estimated 
that, as far back as the l880s, 100,000 
head passed through the saleyards 

annually, 

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

During that war, government 
moted the introduction into 
several crops grown specific 
war effort. Apart from vege 
duction, which was increased 
dehydrating factories at Bal 
Maffra, flax and navy beans 
most important crops. The p 
both declined as demand slac 
the war. 

action pro-
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Many other crops have been tried in 
Gippsland at one time or another. Some 
failed; others prospered for a short 
time. Those that achieved some measure 
of success Include sunflower, chicory, 
broom millet, pyrethrum, opium poppy, 
linseed, and mustard. 

Pastoral expansi 
early 1920s, whe 
currency collaps 
ion caused price 
ucts to plummet, 
stock numbers de 
enlng economic c 
difficult to mal 
fertile country 

on continued until the 
n first the European 
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s for agricultural prod-
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creased due to the wors-
onditions, which made it 
ntaln much of the less-
that had been cleared 
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using low-cost labour. The gradual loss 
of much of this light grazing country 
was offset by the advent of topdresslng 
and sown pastures in the 19303. Prod­
uction of prime lambs became more 
common. 

Since World War II, 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 in the 
Bairnsdale region. However, the con­
struction of a weir on the Mitchell 
River was plagued by floods and problems 
with the foundations and, although com­
pleted in 1893, the scheme never operat­
ed because of repeated flood damage. 

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

of a dam on the Macallster River (Lake 
Glenmaggle), 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—Denison Soldier 
Settlement Scheme - south of the Thomson 
River. 

From its beginnings - supplying building 
and fencing timbers to the infant past­
oral Industry - the timber Industry 
expanded rapidly in the late l800s, with 
the demand for mining timbers, fuelwood, 
and construction timbers created by the 
gold-mining boom, the expansion of the 
railway 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
logical history of the area and the 
geomorphic evolution of the landscape as 
we see It 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 region in two sections. 
The northern section, which forms part 
of the Eastern Highlands, consists of an 
uplifted and deeply dissected mass of 
Palaeozoic rocks and Igneous intrusions; 
to the south, the Palaeozoic formations 
pass beneath a deep sedimentary basin 
that contains Ci'etaceous, Tertiary, and 
Quaternary deposits folded and faulted 
along mainly east—west alignments. 

Geological History and Geomorphic Evolution 

About 50 0 million years ago, during the 
Ordovician 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 Ordovician mar­
ine sediments - were deposited in this 
trough. 

At the beginning of the Silurian period, 
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 
Ordovician sequence, in part to high-
grade metamorphlc rocks. Where Intruded 
by granitic magma, heat and pressure 
altered the surrounding rocks to low-
grade contact metamorphlc rocks. 

This Benambran deformation established 
the NNW—SSE to NNE—SSW fold and fault 
trends that are preserved in the out­
cropping Ordovician rocks. The earth 
movements elevated these rocks to a pos­
ition well above sea level, where they 

( c o n t i n u e d on page 28) 
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EVENT 

Alluvial sedimentation, erosion, 
terraces, dunes 
Coastal Oafriers, lakes and caves 
I Buchan I initiated 

Non marint deposition 

Uplift, n i na t ot sea 

Incursion of sea over plains 

Eartft movements and volcanism, land 
subsides in souttt. Higfilands and 
Gippsland Basin outlined 

Uplift and erosion 

Large scale etulh movements caust 
subsidence in south and sedimentation 

Minor sedirf)entation in souttt 

Mild de/omtaiion 

Non - marine basins subside in ivwjr 
Acid and W»c lavas extruUad 

Folding and faulting 
Last ma/o! orogeny (Tabtierrabberanl 
to effect area 
Palaeoioic marine sedimentation ends 

Irtcursion of char, shallow warm seas 
Much limetlone deposited 

Massive outpourings of acid lavas 
and hot aslf flows 

Folding and fmultiitg IBowning 
Orogeny) 

Small deep basins develop in east 

Many km of rock worn away 

Orogeny dMimys much of trough encept 
in far west (Benambran Orogeny) 

Major gaosfnclmal trough occupias 
study arma 

-470-' 

TABLE 4 STRATIGRAPHY 
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were subjected to prolonged erosion un­
til early Devonian 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 metamorphlc 
rocks that were emplaced or developed 
deep in the earth's crust. 

Apart from the small intermontane basin 
at Buchan, all the basins are associated 
with granitic rocks that, in this 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 Ordovician 
sedimentary rocks are characterized by 
deeply dissected, mountainous terrain. 
The metamorphlc rocks bordering the 
granitic intrusions often form a rim of 
rugged terrain, because of their resist­
ance to erosion. 

The early Silurian 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, receiving a thick marine and non-

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

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

Marine sedimentation, including lime­
stone deposition, returned to much of 
eastern Victoria 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—Murrlndal area (Buchan Group). 

A H the rocks in 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
canlcs 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 Howltt Trough. The 
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trough received a thick sequence of non-
marine sediment interbedded with some 
volcanic 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 
Balrnsdale to Lake Glenmaggle. 

Apart from some minor deposition during 
the Permian, the period of about 230 
million years from late Palaeozoic to 
late Mesozolc appears to have been one 
of stability and prolonged erosion, 
which resulted In a landscape of low re­
lief extending over most of the study 
area. 

During the Jurassic period, about 150 
million years ago, the separation of 
Australia and Antarctica began. Large 
east—west troughs or rift valleys dev­
eloped across southern Victoria, includ­
ing the southern part of the study area, 
in which thick layers of non-marine sed­
iments were deposited during the Lower 
Cretaceous. Their trend was in marked 
contrast to the north-south trend of 
the older Palaeozoic trough. During the 
middle Cretaceous to early Palaeocene, 
the Lower Cretaceous sediments were up-
warped, faulted, and tilted, then eroded 
to form a subdued terrain over much of 
the study area. 

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

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

Fault and monocllnal 
particularly during 
around the margins o 
Eastern Highlands an 
the outlines of thes 
became clearly delin 
topography was still 
lll-defined. In the 
tic lava of the olde 
extruded onto this s 
some of the valleys, 
streams, and forcing 
valleys in less-resl 
to the basalt flows. 
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the early Tertiary 
f what are now the 
d It was then that 
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them to incise new 
stant rocks marginal 

The Buchan and Timbarra Rivers at Dinner 
Hill Gap are twin lateral streams that 
have Isolated 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 during this same period. 

The oldest land surface in the study 
area probably derived from this subdued 
early Tertiary landscape and the assoc­
iated volcanlcs. Uplift and subsequent 
erosion have left remnant plateau surf­
aces associated with the basalts running 
north from Buchan South, at Mount Eliza­
beth, and in the extreme north-west of 
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the study area. Other remnants probably 
occur at Mount Dow and Mount Sugarloaf. 
Hence, by the early Tertiary, the broad 
topographic 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 regional uplift throughout the 
Cainozoic caused the rejuvenation of 
streams draining the north of the study 
area and, as a consequence, accelerated 
erosion and dissection of the newly 
formed highlands took place. 

Erosion in the hi 
ed by deposition 
where a series of 
ions, gradually s 
variety of non-ma 
ing thick layers 
have since compac 
coals of the Latr 
posits are Eocene 

ghland areas was match-
in the Gippsland Basin, 
broad shallow depress-
ubsiding, received a 
rlne sediments, includ-
of organic matter that 
ted to form the brown 
obe Valley. These de-
to Pliocene in age. 

In middle to late Tertiary times the sea 
invaded the Gippsland Basin - resulting 
In deposition of marine sediments that 
extended to the southern margin of the 
highlands. At the end of the Tertiary 
it retreated, partly in 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 

Limestone c l i f f s of middle Tert iary age 
on the Tambo River 

valleys of the major streams. The sedi­
ments were derived from the highlands, 
which were undergoing deep dissection 
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 deposits has exposed underlying 
Palaeozoic rocks along the highland mar­
gin. Elsewhere a thin cover of Tertiary 
material remains, although the thickness 
increases towards the south. The Pied­
mont Downs correspond to the distribu­
tion of these Tertiary rocks. Evidence 
of river capture in the highlands during 
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Good exposures of Buchan Caves l imestone in c l i f f s a t the Pyramids 
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this period occurs to the north-west of 
Nowa Nowa and at Clifton Creek, where 
wide belts of Tertiary alluvial sedi­
ments mark former stream courses. 

The occurrence of the Tertiary 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 Piedmont Downs their 
valleys widen and broad alluvial flats 
develop. Lateral erosion and vertical 
downcutting by the rivers are unimpeded 
by the relatively unconsolidated sedi­
ments of Upper Tertiary age. In con­
trast, the middle Tertiary 'Bairnsdale 
Limestones' that outcrop further down­
stream are much more resistant to eros­
ion. As the rivers encounter the resis­
tant limestone their valleys constrict, 
and gorges develop as the streams' 
ability to erode laterally falls. These 
features occur in the Tambo, Mitchell, 
and Nicholson River valleys. 

In the Buchan—Murrlndal area, Devonian 
limestones of the Buchan Group have been 
preserved by down-faulting. Limestone 
is partly soluble In water, and circul­
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 said to have pro­
nounced karst features is limited to the 
Immediate vicinity of the Pyramids, 
where the Murrlndal River flows under­
ground. Enlargement of the surface 

openings or subsidence over undermined 
ground has produced sink holes, which 
may open up into a cave system or be 
clogged by sediments, rock, and soli. 
The largest group of sink holes in the 
Buchan district occurs on both sides of 
the Gelantlpy Road, 4 km south of the 
Murrlndal State School. 

During late Tertiary to Recent times, 
landscape evolution has been dominated 
by two processes: earth movements and 

Limeatone a inkhole aouth of Murr indat 
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fluctuating sea levels. Earth movements 
uplifted and subsequent erosion defined 
the various land forms in the highlands 
as we see them.today. In the south, 
earth movements and alternating high and 
low sea levels throughout the Pleisto­
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 merge into the river 
terraces along the major stream valleys 
- for example, on the Tambo, Mitchell, 
Avon, and Latrobe Rivers, 

Dune fields consisting of 
ridges and sand sheets are 
rlbuted across the coastal 
material, perhaps derived 
deposited during hlgh-sea-
or deflated from stream be 
arid climatic periods, hav 
distributed by wind action 
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lying between Stratford an 
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During periods of high 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 
of the former flood-plains were preserv­

ed as river terraces. On some of the 
higher terraces, abandoned flood-plain 
features such as levee banks, prior 
stream courses, and backswamp depress­
ions 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 onto the emerged 
floor of Bass Strait, 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 occurs only as a ser­
ies of isolated 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 
Pleistocene 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 
Promontory; it is considered to be of 
Recent age. 

The barriers consist of masses of unpon-
solidated sand in the form of beaches 
and dunes. The two youngest barriers 
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Lakea En t rance , 
looking west to 
the main 
Gippsland Lakes 
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Former sea c l i f f between Lakes Entrance 
and Metung 

are outside the study area, but they are 
important in the geomorphic evolution of 
the Gippsland Lakes region. 

The Gippsland Lakes occupy f 
arles, bays, and inlets, sub 
cut off from the direct infl 
sea by the outer barrier. F 
this isola'tion, the outlines 
lakes have been modified by 
processes typical of a relat 
tered lagoon and lake enviro 
Sediment reaches the lakes f 
from erosion of lake shores 
cliffs, and from the sea via 

ormer estu-
stantlally 
uence of the 
ollowing 
of the 

sedimentary 
Ively shel-
nment, 
rom streams, 
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the 

artificial opening In the outer barrier 
at Lakes Entrance. It is 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 local sources such as cliffs. Sand 
and gravel spits also receive sediment 
from longshore drift. Good examples oc­
cur on Banksia Peninsula, Butlers Point 
near PaynesvlIIe, and Shaving Point at 
Metung. Cliffs, found where the coastal 
terraces intersect the lake shores, are 
Important sources of sediment. Those 
between Metung and Lakes Entrance on the 
northern shore of Lake King formed part 
of the sea cliff that was active prior 
to the emplacement of the outer barrier. 
The cliff line can be traced along the 
northern side of the Gippsland Lakes as 
far east as Lake Tyers, where it inter­
sects the present coastline at Red Bluff 
ahd becomes an active marine cliff once 
more. 
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In 1901 Gregory noted that the lakes 
vfere contracting as a result oT swamp­
land encroachment. However, at present, 
many areas of lake shore that were ad­
vancing in the early nineteen-hundreds 
are now r e c e d i n g . 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 their protective reed-swamp 
fringe. 

The disappearance of the reed swamp is 
thought to be related to Increased sal­
inity in the lakes, caused by cutting 
the artificial opening through the 

Example of a braided stream 
- the Avon River at S t ra t ford 

outer barrier at Lakes Entrance. Form­
erly, an intermittent natural entrance 
(located near Lake Bunga at the eastern 
extremity of the lake system) limited 
the marine influence and opened only 
when the water level in the lakes rose 
sufficiently to breach the outer barr­
ier. The artificial cut, constructed In 
1889, allows a continuous exchange of 
water between the lakes and Bass Strait. 
As a result, salinity has increased -
particularly in Lakes King and Victoria, 
and to a lesser extent in Lake Welling­
ton. It is thought that the reed-swamp 
vegetation cannot tolerate the Increased 
salinity and therefore dies, exposing 
the sediment previously trapped by the 
vegetation to erosion. As a consequence 
the silt jetties are breaking up into a 
series of Islands. 

Human interference in the Gippsland 
Lakes catchment has Initiated a number 
of river channel modifications. The 
Avon River and Freestone Creek are the 
only streams in the study area that are 
conspicuously braided, although braided 
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 l860s and l870s 
led to an increased supply of sediment 
derived from erosion of unconsolidated 
material, particularly adjacent to the 
river channels. The streams now have 
very wide channels, filled with enormous 
quantities of sediment. 
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Geomorphology 

Five major geomorphic units have been 
recognized within the study area and 
they fall into two major geomorphic re­
gions, the Eastern Highlands and the 
Gippsland Lowlands. 

Eastern Highlands 

The Highlands are characterized by a 
broad belt of uplifted and deeply dis­
sected mountainous terrain. Periodic 
elevation by tectonic forces and differ­
ential erosion of various rock types 
have been the most important factors in 
the geomorphic evolution of this region 

Deeply diaaected t e r r a in in the 
Maoalister River catchment 

Three distinctive geomorphic units occur 
within the Eastern Highlands: plateau 
remnants, dissected highlands, and 
Intermontane basins. 

Plateau remnants 

To the north, the highlands consist of a 
series of extensive plateaux. Within 
the study area, however, the plateaux 
have been reduced to Isolated remnants, 
following intense and prolonged stream 
dissection, and occur as elevated ridge 
crests that are flat to gently undulat­
ing, although the surrounding terrain Is 
deeply dissected. The largest of these 
remnants occurs in the extreme north­
west and represents the continuation of 
a larger plateau centred on Mount Useful 
to the north; others occur at Mount 
Elizabeth, Mount Sugarloaf, and Mount 
Dow, and in the area around Murrlndal. 

Dissected highlands 

Deeply dissected mountainous tracts cov­
er most of the northern part of the 
study area. Relief is greatest in the 
north, where differences of 200 to 500 m 
between ridge crests and valley floors 
are common. The valley sides are gener­
ally steep and the ridge crests narrow 
and well defined. Interlocking spurs 
are common along the valleys of major 
streams. The highlands decrease in 
elevation toward the south, where the 
boundary with the Gippsland lowlands can 
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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 terrain surr­
ounding the basin. The topography with­
in the Intermontane basins is generally 
subdued, with broad valley floors and 
rounded ridge crests. In the study area 
the basins develop on a particular rock 
type (commonly granite) while the surr­
ounding mountainous terrain overlies 
other rocks, usually Palaeozoic sedi­
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 highland region, 
primarily because the terrain is too 
rugged to be cleared for agriculture. 
The Intermontane basins and sections of 
the alluvlated valleys along the major 

streams within the highlands, however, 
have been alienated (at least partly) 
because of their 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 remain as pub­
lic land. 

Gippsland Lowlands 

This area, lying to the south of the up­
lifted Eastern Highlands, has periodic­
ally acted as a sedimentary basin since 
the late Mesozolc. Various sediments 
have accumulated here in response to 
earth movements and to fluctuations of 
sea level. Two major geomorphic units 
occur in this region: the Piedmont Downs 
and the alluvial and coastal plains. 

Piedmont Downs 

The Downs consist of a low, gently und­
ulating terrace. As there is only minor 
relief across the terrace, stream 
dissection and slopes are minimal. Geo­
logically, the unit Is located on an 
uplifted, partially dissected plain of 
Tertiary sediments, draped over Palaeo­
zoic rocks that form the southern margin 
of the highlands. The cover of Tertiary 
material is discontinuous in the north 
but Increases in thickness towards the 
south. In places, residuals of Palaeo­
zoic rock protrude above the Tertiary 
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 Stockdale Hills. 

Between Glenmaggle and Bruthen, the 
Piedmont Downs have been alienated, 
mainly for pasture, but in the Nowa Nowa 
Hills they remain as public land. 

Alluvial and coastal plains 

Between Heyfi 
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, and flights of river ter-

The eastern section - from Stratford to 
Lakes Entrance - is a broad coastal 
plain characterized by a series of coas­
tal terraces of marine origin, 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 Isolation of the lake system 
from the sea. The sediments are of late 
Tertiary to Recent age, and include 
fluvial, marine, estuarlne, lake, and 
lagoonal deposits. Remnants of Pleisto­
cene barrier 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 remain as 
public land; isolated pockets of un­
alienated land occur, the largest block 
being located along the Perry River near 
Fernbank. 

Stratigraphy 
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Marine sedimentary ro 
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much of the northern 
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During the Benambran Orogeny (early Sil­
urian) the sediments underwent folding 
and faulting, causing much of the fine­
grained rocks to be metamorphosed into 
slate and phyllite. These rock types 
outcrop 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 recrystallizatlon of the sediments 
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to light-coloured crystalline gneiss. 
Where it was less Intense, the original 
sediments were altered to lower-grade 
metamorphlc rocks varying from phyllltes 
through to schists. 

Subsequent to the Benambran Orogeny, the 
metamorphlc belt and unmetamorphosed 
bedrock was subject to large-scale and 
repeated faulting. Examples include the 
Ensay and Klewa faults, and the small 
infaulted slices of Upper Ordovician 
sediment north of Glenmaggle. 

Silurian—middle Devonian 

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

Marine mudstone, sandstone with sub­
ordinate conglomerate, and limestone 
were laid down in the extreme west - in 
the Melbourne Trough, During the Tabb­
erabberan Orogency this succession 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 hist­
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 volcanlcs, and deposition of marine 

Ordovician aediment along the Tatjibo 

sediments. No Silurian rocks outcrop 
here, although they occur just below the 
surface at Nowa Nowa. The marine sedi­
ments were folded, intruded by granite, 
and partly eroded during the Bownlng 
Orogeny. Granites, Intruded during this 
Orogency, outcrop in the Timbarra area. 

The early Devonian saw the extrusion of 
the Snowy River Volcanlcs and deposition 
of non-marine conglomerate rocks - which 
outcrop in a broad belt north of Nowa 
Nowa. This sequence unconformably over-
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lies or Is faulted against granite, Ord­
ovician sediments, and metamorphlcs. 

The b 
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volcanlcs is represented 
quence of fine-grained 

rhyodacite with minor siltstone, sand­
stone, and conglomerate. 

In places the rhyodacites contain inter 
bedded sediments, which, west of Buchan, 
contain fossils of marine origin. Sim­
ilar fossils are found south of Buchan, 
where the sequence grades up into tuff 
and shale. Thus, although the volcanlcs 
are principally non-marine, it would 
appear that some were laid down in a 
marine environment. This association of 
volcanlcs with marine sediments provides 

Conglomerate of l a t e 
Devonian - e a r ly 
Carboniferous age 
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a suitable environment for the formation 
of stratiform sulfide ores and, as a 
result, high values for copper, lead, 
zinc, and silver have been recorded in 
some areas. 

Following the main period of extrusion 
of the Snowy River volcanlcs, block 
faulting and planation developed an 
extensive shelf. Subsidence of this 
planar shelf in the late Lower Devonian 
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 
against the Snowy River volcanlcs, but 
elsewhere conformably overlies them, and 
the transition from Snowy River volcan­
lcs to Buchan Group may be gradational -
as evidenced by the occurrence of tuff 
at the base of the calcareous sediments. 

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

The Buchan Caves Limestone, a dark grey 
dolomltic 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 
—zinc deposits and zinc--silver pyrite 
ores associated with it. 

Taravale Formation conformably overlies 
the Buchan Caves Limestone and consists 

of 550 m of siltstone with thin bedded 
nodular limestone and occasional thicker 
limestone beds. It outcrops both north 
and south of Buchan. 

Murrlndal Limestone, a light grey lime­
stone unit 300 m thick, is exposed in 
the caves at Murrlndal. Fossil remains 
indicate it was deposited in a high-
energy, shallow-water situation. 

The Wentworth Group is 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 cons 
30 and 36O m of sandstone 
ate derived from Ordovici 
The Tabberabbera Formatio 
mixture of siltstone, san 
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Following the middle Devonian Tabberabb^ 
eran Orogeny, and extending to early 
Cretaceous, the study area experienced 
a recognizable cycle of rock formation, 
precipitated by further gentle earth 
movements. 

Upper Devonian—Lower Carboniferous 

The first phase of this post-orogenic 
cycle was one of widespread igneous 
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During the next phase, down-warping in 
the western part of the study area pro­
gressively developed a trough, which 
attained a maximum width of at least 40 
to 50 km. A thick non-marine sequence 
(Avon River Group) accumulated in this 
trough to a maximum depth of about 4,200 
m. In the study area these rocks now 
outcrop in two broad synclinal basins -
the Avon Synclinorium and the Mitchell 
Sync line. 

The Avon River Group is dominated by 
non-marine sediments with Interbedded 
volcanlcs. 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 is 
characterized by conglomeratic beds with 
widespread basalt flows. 

Wellington Rhyolite volcanlcs, which 
include minor basalt flows, are thought 

to represent one major phase of predom­
inantly fissure-type eruptions. They 
conformably overlie the Moroka Glen 
Formation and outcrop around the Avon 
Synclinorium and on the western side of 
the Mitchell Syncline. 

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

Progressive down-warping during sedi­
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 PaynesvlIIe, 
where they underlie more than 1,000 m of 
Cretaceous and Cainozoic 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 Jurassic—Cretaceous 
period. A series of rapidly subsiding 
basins stretched across southern Victor-
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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 IOO m 
of basalt) for 2,634 m, the base was not 
reached in the Wellington Park well. 

Lower—middle Tertiary 

As a result of tectonic movements during 
this period, most of the southern part 
of the study area was subjected to the 
incursion and subsequent retreat of the 
sea. Volcanic activity, probably assoc­
iated with the earth movements, resulted 
in local extrusion of basaltic lava in 
the highlands. Small areas of basalt 
from these older volcanlcs occur north­
west of Buchan. The sedimentary se­
quence that developed to the south over 
this time is divided 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, including the 
accumulation of thick layers of organic 
matter. In the Latrobe Valley, where 

they are close to the surface, they con­
tain major coal seams and important 
aquifer systems. 

Victoria's major oil and gas reserves 
are trapped in Latrobe Valley Group sed­
iments. They are generally considered 
to be derived 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 impei'meable shales of the 
overlying Lakes Entrance Formation 
(Seaspray Group). Gas tends to occur In 
shallow fields near the margin of the 
basin, while the oil is found at deeper 
levels further offshore. Traces of oil 
that were recovered from bores near 
Lakes Entrance suggest that accumulat­
ions of oil 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 subsidence of the southern part 
of the study area. They conformably 
overlie the Latrobe Valley Group. With­
in this Group the following sequence is 
recognized. 

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

* The overlying and more extensive 
Gippsland Limestone Formation of 
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limestone and marls was deposited 
when the marine incursion was at its 
maximum during the early Miocene. 
This formation is exposed in the 
bluffs that border the Mitchell Val­
ley above Balrnsdale. 

The Tambo River Formation, consistinj 
of limestones and marls, and the 
sands, silts, and clays of the 
Jemmy's Point Formation were deposit­
ed as the sea level fell during the 
Upper Miocene and early Pliocene. 
The latter formation outcrops at 

Jemmy's point. Red Bluff, and Eagle 
Point. 

Sale Group consists of non-marine sedi­
ments that were deposited in two phases 
as, and after, the sea receded. The 
first 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. This mixture of sands, clays, and 
silts includes the major aquifer system 
in south-east Gippsland. It is bext ex­
posed along the Avon River and Freestone 
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Creek near Bushy Park. It is separated 
in time from the younger Coongulmerang 
Formation and the extensive Haunted Hill 
Gravels by periods 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 
Kosciosko Uplift) in the late Pliocene 
and/or early Pleistocene. Remnants of 
these deposits occur on low dissected 
hills at the foot of the highlands. 

dudes 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 associated land 
forms were discussed more fully in the 
section on geological and geomorphic 
history. 

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

Upper Tertiary—Recent 

Terrace deposits formed during this 
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 Hills, 

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

The coastal dunes formation consists of 
unconsolidated well-sorted sand and in-

Both types of deposit comprise mixtures 
of gravel, sand, and silt, with the 
flood-plain deposits being distinguished 
from the others by their lower gradients 
and more complete sorting and rounding. 

Swamps of three types occur In the study 
area: fresh-water swamps of the Eastern 
Highlands, fresh-water interdune swamps 
of the Munro Plain, and lagoons along 
the present-day shoreline. 

The highland swamps are sllty or clayey 
peat bogs, which fill shallow depress­
ions in granite, gneiss, or older vol­
canlcs. They may be quite old, perhaps 
of Pleistocene or Pliocene origin. 

Interdune swamps are very common on the 
Munro Plain, where they form small in­
ternal drainage basins within or adja­
cent to dune-fields. They contain black 
clay, silt, and sandy slit and are prob­
ably of late Pleistocene to Recent age. 
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Lagoonal sediments are restricted to the 
coastal belt, where they form behind the 
coastal barrier and dune systems. They 
include salt, brackish, and fresh-water 
swamp and lake deposits, which grade 

imperceptibly into flood-plain sediments 
along the major streams. The sediments 
include consolidated and loose dark mud 
and clay, fine sand, and some medium 
sand along channel ways. 

Aquifer 

Braided stream 

Calcareous 

Geosyncline 

Intermontane 

Karst features 

Lateral streams 

Magma 

Monocline 

Orogeny 

Stratigraphy 

Tectonic 

Glossary 

water-bearing layer of rock or soil 

a stream consisting of Interwoven channels constantly 
shifting through islands of alluvium and sandbanks 

of or containing calcium 

elongated basin that becomes filled with great thicknesses 
of sediment 

between mountain 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 either side of a 
flow are known as 'twin laterals' 

molten stratum from which igneous rock is formed 

fold in the stratum 

process of mountain 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 quite 
considerably from north to south in re­
sponse to orographic variations (the 
system of mountains and valleys). Ele­
vations range from a maximum of 1,400 m 
down through the foothills to plains and 
coastal areas. Generally the transition 
from the warmer and drier lowlands to 
the cooler and wetter highlands is grad­
ual , although local orographic variation 
can give rise to sharp gradations in 
climate. 

Rainfall 

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

Rainfall in Gippsland is much more like­
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 
is 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 stations north 
of the foothills, however, rainfall 
patterns there must often be inferred 
from topography. 

The well-defined rain shadow over the 
Heyfleld—Maffra—Sale area is caused by 
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Snow 

to the west intercepting 
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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 considerable Influence on temp­
eratures, with a temperature gradient 
generally rising from the cooler north­
ern mountain country to the warmer 
plains and coastal land. Within this 
general trend, local topographic changes 
and proximity to the sea can markedly 
affect the temperatures. 

The warmest district is around Sale and 
Maffra, with 45.6'̂ C 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

eratures are not significantly tempered 
by sea breezes. 

Mild winter weather over the plains and 
coastal areas is 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 tĵ e mountains. This is 
known as the Fohn effect and, under its 
influence, it is not uncommon for the 
area to record the highest temperatures 
in the State for that period. 

The valleys and 
ous terrain to 
temperatures, c 
minimum tempera 
ally lower at s 
influences than 
at the same alt 
have approxlmat 
temperatures. 

gorges in the mountaln-
the north influence night 
omplicating the study of 
tures. Minima are norm-
tations subject to such 
at well-exposed stations 
Itude, even though they 
ely the same maximum 

Minimum temperatures along the seaboard 
are higher than those at inland stations 
because moist air has a blanketing 
effect on out-going radiation. With the 
exception of minor deviations, there­
fore, minimum temperatures Increase 
steadily from north to south. 

Frosts 

The occurrence of frost depends not only 
on the temperature and the humidity of 
the air, wind speed, and cloud, but also 
on characteristics of the ground surface 
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Table 5 

CLIMATIC DATA FOR SELECTED LOCATIONS 

Station 

MELBOURNE 

BAIRNSDALE 

BRIAGOLONG (43) 

BRUTHEN (91) 

BUCHAN (90) 

BULLUMWAAL (7) 

BUTCHERS (77) 
RIDGE * 

DARGO (34) 

A 
C 
D 

A 
B 
C 
D 

A 

A 
B 

A 
B 

A 

A 

A 
B 

J 

48 
26.5 
14,9 

61 
58 

25.1 
13.0 

56 

65 
59 

66 
62 

HO 

79 

54 
55 

F 

50 
25.9 
15.3 

52 
55 

25.4 
13.2 

55 

58 
51 

61 
63 

77 

70 

59 
63 

M 

53 
24.0 
13.5 

64 
64 

23.6 
12. 0 

47 

60 
62 

60 
63 

69 

73 

58 
65 

A 

59 
20.9 
11.2 

51 
71 

21.I 
8.9 

44 

64 
76 

64 
75 

92 

75 

52 
70 

M 

57 
16.5 
8.7 

55 
75 

16.9 
6 . 6 

47 

62 
76 

67 
89 

103 

79 

61 
88 

J 

50 
14. 5 
7.0 

57 
83 

15.5 
5.0 

61 

66 
82 

78 
89 

84 

90 

57 
91 

J 

49 
13.5 
6.2 

50 
84 

14.3 
4.3 

46 

54 
89 

63 
94 

52 

84 

46 
93 

A 

49 
14.9 
6.8 

51 
85 

15.4 
4.8 

46 

54 
90 

60 
95 

109 

72 

'59 
95 

S 

59 
17.1 
8.1 

57 
92 

17.2 
6.2 

65 

61 
93 

69 
98 

69 

86 

60 
93 

0 

67 
19.7 
10. 0 

69 
86 

19.6 
8.4 

64 

77 
89 

80 
92 

74 

89 

79 
92 

N 

59 
21.8 
H.4 

66 
66 

21.6 
9-9 

50 

68 
69 

71 
76 

133 

81 

77 
69 

D 

58 
24.0 
13.3 

69 
68 

22.9 
11,8 

60 

76 
67 

75 
71 

108 

89 

82 
70 

Annual 

658 
19.9 
10.5 

702 

19.9 
8.7 

640 

763 

815 

1080 

967 

752 

A Mean monthly and annual rainfall (mm) 

B Probability of receiving at least the effective rainfall {%) 

C Mean monthly and annual maximum temperature ( C) 

D Mean monthly and annual minimum temperature (^C) 
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Station 

ENSAY (63) 

GLENMAGGLE 
WEIR (35) 

HEYFIELD (44) 

LAKES 
ENTRANCE (88) 

MAFFRA (72) 

OMEO (94) * 

EAST SALE (30) 

Notes: , 

2. 

3. 

Flf 

A 
B 

A 
B 

A 
B 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

J 

65 
64 

65 
48 

49 
48 

63 
63 

23.8 
14.2 

51 
45 

25.8 
12.8 

51 
49 

25.8 
9.5 

47 
41 

25.4 
12. 9 

gures for 
comparative 

P 

57 
61 

54 
53 

47 
37 

49 
55 

23.8 
14.9 

43 
44 

26.9 
13.5 

54 
56 

25.3 
9.8 

46 
45 

25.3 
13.3 

' Melb 
! purp 

Stations located 

Number of ^ 'ears 

M 

56 
60 

61 
58 

52 
52 

65 
74 

21.6 
13.0 

55 
56 

24.1 
II.1 

54 
63 

22.9 
7.7 

57 
62 

23.4 
11.5 

• ourne 
loses 

• just 

A 

48 
73 

49 
61 

59 
63 

61 
83 

20.3 
10.9 

43 
55 

21.7 
8.3 

46 
72 

18.9 
4.4 

46 
65 

20.6 
8.5 

• have 

. outs 

of records 

M 

55 
73 

60 
60 

42 
54 

60 
84 

16.4 
8.2 

47 
63 

17.4 
5.9 

54 
86 

13.9 
1.9 

59 
70 

16.3 
6.1 

been 

• Ide s 

J 

55 
83 

43 
86 

51 
86 

62 
91 

14.5 
6.1 

45 
77 

14.7 
3.5 

57 
92 

11.3 
0.3 

46 
90 

14.3 
4.1 

J 

52 
89 

33 
88 

36 
87 

53 
96 

14.4 
5.3 

36 
82 

14.7 
2.7 

52 
97 

10.2 
0.4 

38 
91 

13.5 
3.3 

1 Included 

itudy 

, included 

area 

A 

48 
91 

47 
88 

46 
78 

49 
88 

15.0 
5.8 

40 
80 

15.1 
3.9 

55 
93 

11.8 
0.4 

53 
93 

14.6 
4.3 

for 

indie 

S 

57 
86 

49 
83 

46 
79 

59 
98 

16.7 
7.1 

48 
87 

17.3 
5.1 

62 
95 

Ii^.8 
2.3 

51 
93 

16.6 
5.6 

;ated 

in parenthesis 

0 

69 
78 

64 
85 

61 
84 

73 
90 

18,9 
9.1 

61 
85 

20.3 
7.3 

71 
89 

18.0 
4.6 

66 
87 

19.0 
7.8 

thus 

N 

73 
61 

70 
64 

58 
64 

65 
70 

19.5 
10.4 

55 
54 

21.7 
8.9 

62 
66 

20,9 
6,2 

64 
68 

21.1 
9.4 

a 

D 

77 
68 

65 
52 

56 
52 

69 
70 

21.4 
12,2 

59 
50 

24.0 
10,9 

62 
59 

23.1 
8.0 

59 
55 

23.0 
11.4 

Annual 

715 

657 

619 

734 

18.8 
9.8 

572 

20.3 
7.8 

676 

18.1 
4.6 

633 

19.4 
8.2 
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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 air, while slopes 
(where the flow of air is unimpeded) are 
much less subject to frost. 

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

The elevated valleys, for which no data 
are available, would almost certainly 
have a longer frost season and higher 
frost incidence. Omeo, just outside 
this area, experiences 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 (strictly, the potential for 
evaporation) depends on temperature, 
humidity, and wind speed. 

Evaporation measurements at stations 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 prevailing wind blows from the 
north-west to south-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 afternoons. 

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
ion is at East Sale, and data from here 
cannot necessarily be considered repres­
entative of the whole area. Records 
from this 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 
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at Melbourne are 8.5 and 4.4 hours res­
pectively. 

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

Growing season 

Plant growth depend 
dltions (drainage, 
heat transference, 
and partly on cllma 
ure, and rainfall), 
length of the growl 
often climatic in o 
tributlon of rainfa 
terminant. Indeed, 
fall' is'often used 
the growing season. 

s partly on soil con-
aeration, nutrients, 
depth, and texture) 
te (light, temperat-
Varlatlons in the 

ng season are most 
rigln - with the dis-
H being a prime de-
the 'effective rain-
as an indicator of 

Effective rainfall, whl 
both rainfall and evapo 
fined as the amount of 
start germination and t 
above the wilting point 
growing season is deeme 
lod during which rainfa 
than 50^ chance of exce 
ive amount, plus a furt 
water stored in the soi 
growth to continue. Ir 
lowing can also extend 
growing season - the fo 

ch is based on 
ration, is de-
rain necessary to 
0 maintain growth 
of plants. The 

d to be the per­
il has a better 
edlng the effect-
her period, when 
1 allows plant 
rigation and fal-
the length of the 
rmer providing 

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 reseedlng ability of 
annual plants. 

Section B of Table 5 shows the frequency 
of occurrence, month by month, of rain­
fall equal to or exceeding the effective 
amount. 

As this table indicates, the normal 
growing season may be considered as ex­
tending from March—April 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 wide variations 
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 considered 
to be unreliable compared with some 
parts of the State. 

In some localities, low temperatures 
rather than lack of moisture can limit 
plant growth. This is particularly 
relevant to the higher country in the 
north of the area. 
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WATER RESOURCES 

Surface Water 

Major streams 

Although no significant river 
lies completely within it, the 
area is traversed by a number 
streams that together carry on 
the State's total stream flow, 
streams, which generally flow 
or south-easterly direction, a 
outside the area in the upper 
the Eastern Highlands. With t 
ion of the Snowy River, which 
into Bass Strait at Mario, the 
drain into the Gippsland Lakes 

system 
study 

of major 
e-slxth of 

These 
in a south 
II rise 
reaches of 
he except-
dlscharges 
y all 

Table 6 lists the average annual flows 
of the maj or rivers, 

Catchment yields 

Yields from catchments a 
firstly to precipitation 
secondly to the percenta 
cipitatlon that is lost 
transpiration, deep seep 
poundment. In highland 
highest elevations yield 
per unit area as precipi 
and evapotranspiration 1 
high proportion of precl 

re related 
rates and 

ge of this pre-
as evaporation, 
age, and Im-
catchments, the 
the most water 

tatlon is higher 
s lower. Also, a 
pitation is 

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

It is estimated that surface run-off 
within the study area contributes only 
about 3% of Victoria's annual average 
stream flow, compared with approximately 
l4^ produced by catchments of the major 
rivers that extend beyond the study 
area into the highlands. Thus, although 
it is well endowed with surface water, 
the study area itself does 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 Gippsland 
Lakes hinterland (5,363,550 ML), only 
about 9% (o r 486,900 ML) is discharged 
to the river systems. The remainder is 
lost or retained within the study area. 

Stream-flow distribution 

Typical of eastern Victorian rivers, 
about three-quarters of the average 
annual flow occurs in winter and spring 
(see Figure 3). This distribution 
closely follows the pattern of greater 



57 

i)i;j\iNAi;i. liASiN fii,\KAc:i ' i:uisTics 

D r d i n a ^ e Scrt^am g a u g e Cat:fhmfni: an^'a Annual iJ i s r l i a r g o Mo.in a n n u a l R e l i a b i l i t y S a l i n i t y (mg/L) 
b a s i n l o c a t i o n & number abovf gaogf i,'{)00 HL) dIscliarK<-' raCf {1 of a n n u a l d i s c h a r g e ) Mux. H l n . Mean 

^ _ _ _ ^ _ _ _ _ ^ _ ^ _ _ _ _ L J H O 2!iiii-. Min- , Mfan (ML/km^) fimtlis Ucc-Hay Jtntlia ,-Jan_-Ma_r_. 

Thomson Thomson R. a!. 
Cowwarr Wi'ir 1088 fi'')J 157 404 J7ti 3 1 . 7 U . 2 126 11 41* 
( 2 2 5 2 0 0 ) 

Mac-al l a t L T R. a t 
(;U'nma>;Kit' RL-scrvoir 1891 1620 52 5J9 lOy 17.t^ ft.8 178 !(( /.A 
( 2 2 5 2 0 4 ) 

Aviu! K. a t 
V a U ^ n . i a Ck. i>rid>;o 8h2 758 1) U i lijf, 4 0 . ! 1 4 . 5 _ - -
( 2 J 5 J I 1 5 ) 

TrLTSUHie Ck. 
a t UriagoloMR i l l 15^ 8 .4 74 2 14 5 9 . 0 . 10 .9 17h i l 65 
( 2 2 5 2 1 8 ) 

M i t r l u ' l 1 MitrhL'l 1 R. a t 
( ;Un. iLadalL ' J'JOO 2 i l 2 257 4 i(> 240 2 4 . h 7 .9 12) 12 51 
( 2 2 4 2 0 i ) 

MiCclK'l 1 K. 
a t B a i r n s d a U ' 4 584 1620 102 84? i a 5 2 0 . 1 8.f) 
( 2 2 4 2 0 0 ) 

Tambc N i c h o l s o n R. 
at: D o p t f o r d 29 1 42 12 44 151 5 0 . 7 1 7 . 2 180 .15 M 
( 2 2 3 2 0 4 ) 

lambo K. 
a t Bn.tlic-n 2727 h m 24 2 W. 74 4 1 . J 2 4 . 2 
{ 2 2 J 2 0 0 ) 

Snowv BiiLluin K. 
a t liuL-lian 
(2222116) 

H50 514 48 1H4 223 3 1 . 6 1 1 . 8 225 15 62 

* D t T i u e d from sanijiit^s t a k e n ju t i t upstri 'aTn from t;au^',Ini; s t a t i o n 22520h 
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Fig. 3 MEAN MONTHLY DISCHARGE 

winter precipitation in the highlands 
and the melting of snow in the spring. 

Although a seasonal variation in stream 
flow is evident in all major streams, it 
is less pronounced here than in most 
other Victorian streams. A significant 
factor in this regard is the contri­
bution of the highland catchments, which 
not only produce the greatest quantities 
of water, but also release this over a 
long period. These headwater catchments 
are largely responsible for maintaining 
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-
moisture condition of the catchment. 
Heavy rains are apt to produce short-
duration high-peak flows, whereas exten­
ded light rains can result in a slower, 
more prolonged yield. 

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 is 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 criter­
ion when deciding its suitability for 



59 

various uses or as an environment for 
aquatic life. 

The suitability 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, is the most convenient single 
parameter of water quality for practical 
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 gauging 
stations on all major streams, the water 
never falls below potability. 

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

It should be noted that the gauging 
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, residential, 
and industrial land uses. As a result, 
a substantial deterioration in water 

quality could be expected as the major 
streams approach the Gippsland Lakes. 

Salinity conditions in the Gippsland 
Lakes are largely determined by the 
meeting and mixing of fresh water - from 
rain and rivers - with salt water flow­
ing in from the sea. There Is a salin­
ity gradient from fresh water at the 
river mouths to sea water at the artif­
icial entrance. 

Regular sampling at selected points 
across the Gippsland Lakes has demon­
strated a seasonal salinity regime. In 
summer and autumn, when evaporation is 
high and fresh-water input from rain and 
rivers reduced, sea water invades the 
lakes and salinity Increases, At the 
end of summer. Lake Wellington is brack­
ish and the eastern part of Lake King 
becomes virtually an arm of the sea. 
In winter, when evaporation Is low, 
rainfall augmented by increasing river 
flow freshens the lakes, diluting and 
displacing the salt water, and so in 
spring the water is 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. Exceptionally high 
levels were attained during the 1967/68 
drought, and exceptionally low levels 
followed periods of wet weather and 
river flooding (notably in February to 
April, 1971) as a sequel to the late 
January floods. 
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M i t c h e l l R iver upstream from B i l l y Goat 
Bend 

The sediment load of streams and lakes 
Is another Important parameter of water 
quality. The catchments of the 
Macallster and Latrobe Rivers contain a 
large proportion of the region's agri­
cultural, industrial, 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 in the eastern lakes. 

Besides being an Important factor in the 
plant and animal ecology of the lakes. 

salinity also determines the 
sedimentation. It is often 
that fine-grained sediment w 
in cloudy suspension in fres 
where brackish water is clea 
salt in the water causes the 
precipitate. The boundary b 
and cloudy water is often vl 
Lake Wellington, In McLennan 
in the western part of Lake 

mode of 
observed 
ill remain 
h water 
r and green; 
sediment to 

etween clear 
sible on 
Strait, or 

Victoria, 

Salinity level exhibits a positive grad­
ient from west to east across the lakes; 
as a result, most other measures of 
water quality display a reverse grad­
ient. Hence, at any given time, the 
sediment load Is higher in Lake Welling­
ton, although salinity is lower, than In 
the eastern lakes. 

Increasing fresh-water diversions from 
the Input streams will reduce flushing 
of the lakes and so Increase the concen­
tration of pollutants entering the 
lakes. 

Because it 
most affect 
Lake Weilin 
water-quail 
lakes in th 
type and sc 
Latrobe Val 
declining s 

receives flow from the rivers 
ed by Increased utilization, 
ton at present shows greater 

ty degradation than the other 
e system and, considering the 
ale of developments in the 
ley, is likely to experience 
tandards in the future. 

Drainage basins 

The study area comprises parts of four 
major drainage basins: 
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* Thomson River - including the Thom­
son, Latrobe, Macallster, Avon, and 
Perry Rivers and Valencia and Free­
stone Creeks 

* Mitchell River - including the Mitch­
ell, Wonnangatta, Wongungurra, Dargo, 
and Wentworth Rivers 

* Tambo River - Including the Nichol­
son, Tambo, and Timbarra Rivers 

* Snowy River - including the Buchan, 
Snowy, and Murrlndal Rivers 

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

Thomson River drainage basin 

Just under one-half of the Thomson River 
basin lies within the study area; only 
46^ of this is gauged. However, the 
part remaining ungauged - the plains and 
coastal fringe - contributes little to 
the yield, which is derived mainly from 
the highlands. 

The Thomson River has its headwaters in 
the vicinity of Mount Whltelaw, 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 joins 
the Latrobe River south of Sale, event­
ually to discharge into Lake Wellington. 
Mid-way between Maffra and Sale, the 

Thomson is joined by its major tribut­
ary, the Macallster River. Serious 
flooding can occur at the junction of 
these two rivers when peak flows in each 
coincide, 

At Cowwarr, the Thomson River 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, yielding 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 a t Avon Track c r o s s i n g 
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Dividing Range. From there the river 
flows in a generally southerly direction 
to join the Thomson River, 

Although the Macallster at Glenmaggle 
Reservoir has a higher mean annual dis­
charge, its reliability of flow during 
the period January—March (7^)„and its 
catchment yield (310 ML per km^) 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-

Valenoia Creek 

ion of the Avon River catchment into two 
approximately equal sub-catchments. 
To the west of this spur is the Avon and 
its main tributary, Ben Cruachan Creek; 
to the east are Valencia and Freestone 
Creeks, both of which join the Avon 
River at points above Boisdale. 

Estimated mean annual discharge for the 
Avon at the Valencia Creek bridge Is 
143,000 ML and, although 40/. of the dis­
charge occurs In the 6 months December 
to May and l4^ 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
incident annual flows in the adjoining 
Macallster River catchment. During the 
severe drought of 1967/68, the Avon and 
its tributaries virtually dried up. 

Because of the ralnshadow effect, catch­
ment yield is of the order of I65 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 îg per L. 

Mitchell River drainage basin 

Approximately 39^ of this basin lies 
within the study area, and 65% of this 
is gauged. The remaining ungauged area 
adjacent to the coast contributes Httle 
to the basin's total yield. 

Headwater streams of the Mitchell River 
rise in the Barry Mountains between 
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Derel ic t footbridge over the Dargo 
River 
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Mounts Howltt and Hotham. In this area 
it is known as the Wonnangatta River - a 
stream that is joined by many tributar­
ies, Including the Wongungarra and Dargo 
Rivers, before meeting the Wentworth 
River above Tabberabbera. Only below 
this junction is it named the Mitchell 
River. Downstream of Tabberabbera, the 
river flows through a narrow gorge and 
emerges on the Mitchell River flats at 
Glenaladale. Above this point most of 
the catchment is forested, with only 
isolated 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 

Balrnsdale. At Balrnsdale the flats are 
pinched between steep low cliffs, beyond 
which they widen again to merge with the 
tidal morass bordering the eastern shore 
of Lake King. The final segment of the 
river course is between silt jetties 
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 in the 
study area. Catchment productivity is 
again significantly greater in the 
highlands, with an estimated run-off of 
24 ML per km2 from the catchments above 
the gauging station at Glenaladale. The 
T.D.S. contents at this station indicate 
a high standard of water quality. 
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Tambo River drainage basin 

The study area contains 6̂ % of this 
drainage basin, 60^ of which is gauged. 
As in the Mitchell and Thomson River 
drainage basins, the ungauged portion of 
the catchment contributes little to the 
total yield, which depends mainly on the 
high-precipitation areas in the upper 
catchment. 

The Tambo River catchment extends some 
35 km beyond the northern boundary of 
the study area to the Bowen Mountains in 
the Great Dividing Range. The river 
valley winds south from the mountains, 
joined by short tributary creeks, before 
turning in an easterly direction south 
of Mount Elizabeth. Then, after the 
Timbarra River joins It, the Tambo turns 
to flow south-sou-west until it reaches 
Lake King near Johnsonville. 

Although it has a smaller total annual 
discharge than some of the larger riv­
ers, it 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 River catchment is 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, just 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 information 
available for the Nicholson River at 
Deptford, it has been estimated that the 
mean annual flow In the river is in the 
vicinity of 45,000 ML, with 50^ of the 
discharge contributed in the 6 months 
December to May and 17^ between January 
and March. 

Water quality is good, with a mean 
T.D.S. content of 69 mg per L, while 
catchment yield is only average at about 
150 ML per km2. 

Snowy River drainage basin 

Only 310 km^ of the vast Snowy River 
drainage basin lies within the study 
area. The entire basin, which extends 
into New South Wales, covers 15,799 km2. 

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

Most of the catchment above the gauging 
station at Buchan is heavily timbered. 
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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
ceive rainfalls of about 1,500 mm per 
annirni. 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 in any land region 
occurs below the surface as groundwater. 
Groundwater is 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 Igneous 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. 

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. The groundwater is generally of 
excellent quality, usually having less 
than 200 mg T.D.S. per litre, and this 
is reflected in the good quality of the 
summer flows of the rivers. 

Porous rock aquifers 

These are f 
plains and 
sediments, 
siderable p 
is, not muc 
through the 
than along 
The greater 
is the flow 
make the be 

ound in the foothills and 
consist of unconsolidated 
As long as there is a con-
roportlon of pore space (that 
h clay), water can flow 
aquifer as a whole rather 
certain planar fractures. 
the pore space, the greater 
: hence sands and gravels 
st 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 aquifer varies - from near the 
surface north of Bairnsdale, to more 
than 470 m below the surface in the 
Sale—Stratford—Lake Wellington area 
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and 450 m at Lakes Entrance. In most of 
the- south-western part of the study area 
it underlies the younger Boisdale Forma­
tion system. Its potential for utiliza­
tion is best in the Bairnsdale and Lakes 
Entrance areas, where the Boisdale 
Formation is not present. 

The quality of water withi 
varies with the distance 1 
ed from the recharge area 
ment within the aquifer is 
from west to east) and its 
the surface. Thus, sallnl 
about 500 mg per litre in 
gion to about 1,000 mg per 
Lakes Entrance. The water 
has a low pH, but the usua 
uble iron content reduces 
ness. 
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t has travell-
(water move-
generally 
depth from 
ty ranges from 
the Sale re-
lltre at 
Is soft and 
H y high sol-
its useful-

Thermal groundwater occurs in this Group 
west of Lake Wellington and near Balrns­
dale and Lakes Entrance. Water tempera­
tures vary from 50 to 70°C. 

Very few data are available on the vol­
ume of water in storage or the rate of 
movement of groundwater within this 
aquifer 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 4), extending from Rosedale and 
Cowwarr in the west to east of the Nine­
ty Mile Beach and from Briagolong and 

PaynesvlIIe 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 is the 
highly permeable sands, which usually 
occur at a depth of 20—80 m. 

The water 
and many b 
is believe 
er system 
quaternary 
Avon, Maca 
close to t 
charge occ 
Gippsland 

Is generally under pressure 
ores flow at the surface. It 
d that recharge to this aqulf-
occurs through the overlying 
age river sediments along the 
lister, and Thomson Rivers, 
he highlands, and that dis-
urs offshore as well as in the 
Lakes. 

Groundwater quality is good, varying as 
the water travels from west to east, 
from 300 mg T.D.S. per litre to 6OO mg. 
Yields from bores tapping these aquifers 
are comparatively high, ranging from 
10 L to 120 L per second. The total 
volume of water stored is estimated at 
1,7 X IQI'^ 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 Is usually unconfined and 
assumed to be in direct hydraulic con­
nection with surface water bodies such 
as streams, lakes, and the sea. Typical 
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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 their locat­
ion is extremely difficult to predict. 

Because recharge occurs directly from 
the surface, these aquifers are liable 
to contamination: Industrial processes, 
waste-disposal sites, and septic tanks 
are potential sources. Agricultural 

practices can also cause contamination, 
by pesticides 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 

Fig. 4 DISTRIBUTION OF MAJOR AQUIFER SYSTEMS 
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Lake Glenmaggie Weir 
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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 I07 cu.m 
This is supplemented by additional water 
stored in the overlying 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 it use­
ful for most purposes. Yields of indiv­
idual bores vary, but the better bores 
yield in excess of 3 L per second. 

Recharge to the aquifer occurs partly by 
Infiltration of rainfall and irrigation 
water; by far the most important source 
of recharge, however, is flooding. It 
has been estimated that a safe yield for 
the aquifer system is 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 Gippsland 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 
available is therefore limited. 

Artificial Water Storages 

At present the study area contains only 
one major man-made water storage - Lake 

Glenmaggle, situated on the Macallster 
River approximately 6 km north of Hey­
fleld. 

Lake Glenmaggle has a capacity of 
190,000 ML, and is the main source of 
supply to the Macallster Irrigation Dis­
trict, It is also operated to provide 
a measure of flood control. 

Because of the high probability of Lake 
Glenmaggie filling each spring, storage 
operation is determined on a yearly bas­
is 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 is 
160,350 ML. From July to the actual 
commencement of irrigation, the reserv­
oir level Is adjusted - having regard to 
catchment condition, expected inflows, 
and expected irrigation demand. The aim 
of the adjustment is to provide a stor­
age volume for flood mitigation consist­
ent with having the reservoir full when 
irrigation demand matches Inflows. 

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

The aim of flood regulation is to keep 
the outflow from the reservoir 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 
reservoir being over-full. After the 
reservoir fills, gates are opened so 
that outflow matches inflow. 

Another dam is 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 
available from the river, with the 
security 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 Gippsland 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 to the Gippsland 
Lakes totals 3.6 x 10° ML, Of this, 
3.37 X 106 ML is discharged to the sea. 
The bulk of fresh water entering the 
lakes is fluvial in origin, delivered at 
the mouths of the rivers - 6 0 % from the 
Latrobe and 3% from the Avon into Lake 
Wellington, and 28^ from the Mitchell, 
1% from the Nicholson, and 7% fr'om the 
Tambo into Lake King, 

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

* evapotranspiration - water lost both 
by direct evaporation Into the atmos­
phere and transpiration by plants 

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

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

Soils are formed by the weathering of 
rock or unconsolidated material 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. 
Their relative Importance varies from 
one site to another. Some indication of 
the pattern of distribution of soils and 
their relation to soil-forming factors 
is given in the Land Systems chapter and 
map. 

In this chapter the soils of the study • 
area have been classified according to 
the morphology of the profile 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 

* gradational soils: profiles exhibit­
ing no sharp changes in texture, but 
gradually becoming more clayey with 
depth 

* duplex soils: profiles exhibiting a 
marked texture change between the A 

and B horizons, the subsoil being 
much more clayey than the topsoll 

Uniform Soils 

Uniform medium-textured soils 

Brown or reddish, brown loams to sandy 
clay loams - often with high contents of 
stones or gravel, and moderately acid 
throughout - occur as the dominant soil 
in all of the mountainous and high hill 
country of the area. Their surface 
horizons generally have a well-developed 
crumb structure, but the subsoils may 
vary from a structureless but cohesive 
condition to a strong granular oh fine 
blocky structure, with either smooth or 
rough peds. 

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

Depth is extremely variable. Generally, 
the shallowest soils occur where the 
bedrock is most resistant to weathering 
- for example, on quartzites - but 
shallow soils also tend to be associated 
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Typical s k e l e t a l s o i l 
with slowly weathering 
sha les and a i l t a t o n e a 

with very steep slopes and with certain 
topographic positions, such as sharp 
ridge crests and exposed, dry slopes. 

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

Their permeability, rapid internal 
drainage, and coheslveness make the 

soils less prone to erosion, but the 
fact that they generally occur on long, 
steep slopes does create a sheet erosion 
hazard when the vegetative cover is re­
moved by, for Instance, fires or inten­
sive logging operations. 

Uniform fine-textured soils 

These are mainly confined to active 
flood plains, where they occur in con­
junction with other soils. 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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Primary profile 
form 

Table 7 

MAIN SOIL GROUPS OF THE GIPPSLAND LAKES HINTERLAND AREA 

Other distinguishing features 3CA descriptive name Other synonyms and included 
soils* 

UNIFORM SOILS 

(uniform texture 

throughout 

medium-textured: 

- very stony, generally shallow 

- less stony or no stones or gravel, with 

or without subsoil structure 

stony loam soils 

brown and red loam soils 

llthoBols or skeletal soils 

brown earths, and red earths 

fine-textured: 

- dark grey-brown with mottled subsoils 

- highly plastic when wet; wide cracks 

when dry 

mottled dark clay soils 

black or dark cracking 

clay soils 

wlesenboden; minimal prairie 

black earths; prairie soils; 

chernozems 

coarse-textured: 

- sandy, often variably bedded alluvial brown undifferentiated sand 

deposits •'•--. soils 

- sandy, wrĵ itish with shallow dark topsoil pale, weakly differentiated 

sand soils 

- bleached sand, with black and dark-brown leached sand soils with 

nodules or hardpan at depth coffee-rock 

alluvial soils; siliceous 

sands 

siliceous sands 

podzols 

II 

GRADATIONAL SOILS 

(gradational in­

crease in clay 

with depth) 

- developed on basalt and limestone, dark red gradational soil, fine 

red-brown and very friable structure 

- on other Igneous rocks, red or brown red or brown gradational 

soils, weak structure 

- on sedimentary rocks, excluding lime- yellow or brown gradational 

stone, yellow or brown (but rarely red), soils 

weakly structured to structureless 

krasnozem or 'choca late soil' 

(popular) 

red earths and brown earths 

yellow earths and brown 

earths; yellow podzolics and 

brown podzolics 

III 
DUPLEX SOILS 

(abrupt increase in 

Clay content at 

depth) 

- yellow-brown mottled sodic subsoil, 

with deep sandy topsoils 

- yellow or brown, acid subsoils 

- red. acid subsoils 

yellow sodic duplex soils 

yellow or brown duplex soils 

red duplex soils 

solodic soils; solodized 

solonetz 

yellow podzolic; brown 

podzollc 

red podzolics 

* Note: The various classifications or descriptive categories correspond to one another only In part. 

\ i . 
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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 is more likely to have a blocky 
structure if internal soil drainage is 
reasonably good. 

The soils have moderate water-holding 
capacity, and groundwater may occur at 
shallow depths in the profile at least 
seasonally, when moisture levels are 
high. Their natural nutrient status is 
probably moderate. 

Where they occur on irrigable flood 
plains, they are used for irrigated pas­
tures and crops. Sound irrigation tech­
niques and agronomic methods are import­
ant, both to maintain good soil struc­
ture in the surface horizon and to avoid 
waterlogging. Black clay soils with a 
strong shrink—swell capacity occur near 
Lake Glenmaggle. 

Uniform coarse-textured soils 

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

First, although not the most important 
In area, are the undifferentiated brown, 
brownish grey, or yellowish sands that 
typify young sand deposits, laid down by 
rivers, the sea, or the wind. Here, the 
majority of these undifferentiated 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 soil formed by Recent wind-blown 
sands derived from the upper parts of 
older marine and aeollan deposits. This 
sand has undergone a phase of soil form­
ation that stripped mineral coatings off 
the quartz grains, causing them to be­
come bleached, almost white 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 is frequently reflected in 
the vegetation they support, which Is 
often a stunted shining peppermint 
(Eucalyptus n i t i d a ) woodland with an 
understorey of heathy shrubs. 

The third type of uniform-textured 
soils, in contrast to the others dis­
cussed above, possess horizons 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 minei-al coatings to be stripped off 
the sand grains. The iron contained in 
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the coatings was redeposited and concen­
trated at a greater depth in the sandy 
profile, forming brown hard nodules or a 
pan, commonly called 'coffee rock'. 

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

Understandably, these highly leached 
soils are strongly acid and extremely 
low in plant nutrients. They carry a 
heathy, drought-tolerant vegetation, in 
which saw banksia (Banksia s e r r a t a ) , 
shining peppermint, and rough-barked -
manna gum (E. v i m i n a l i a var. racemoaa) 
are often the only tree species. 

The soil-forming processes that have op­
erated on this soli type have often also 
occurred in the surface horizons of some 
duplex soils on Tertiary deposits - pro­
vided these horizons were sandy and deep 
enough - for example, in parts of the 
Colquhoun forest and Stockdale hills.. 

Gradational Soils 

Gradational soils tend to predominate in 
freely draining environments where 
active chemical weathering of parent 
materials capable of producing signifi­
cant amounts of clay is occurring but 
where the soil profile is not under­
going a high degree of vertical mixing. 

Solodic s o i l of an old a l l u v i a l t e r r a c e 
d i s p l a y i n g b leached, aeaaona l ly wa te r ­
logged subsur face hor izon . 
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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 soil surface, which preferentially 
leaves the sand and silt fractions, and 
to aggregation or even fusion due to 
forest fires. 

Such processes are most intense close 
to the surface of the soil, and contrib­
ute to a gradual coarsening of textures 
towards the top of the soli profile. At 
the same time the iron released by 
weathering is rapidly redeposited as 
Iron oxides around clusters of clay, 
silt, and sand particles, which assists 
aggregation and maintains porosity and 
permeability. ^ 

Gradational 
wide range o 
occur on the 
hilly and mo 
these more s 
mingle with 
more prevale 
occur in the 
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f parent rocks, and usually 
more stable slopes, in 
untalnous terrain. Because 
table sites often inter-
slopes where soil mixing is 
nt, gradational soils can 
same landscape with the 
ured brown or reddish brown 
dy clay loams. 

Gradational soils are not a homogeneous 
category, but vary depending on the 
parent materials on which they develop­
ed. 

Gradational soils on igneous rocks 

The gradational soils formed on granitic 
rocks, rhyolites, and basalts generally 
have brown and reddish brown and red 
profiles without mottling, and are 
structured throughout. 

Those on b 
red-brown 
structure. 
They are s 
cropping b 
structure 
easy to wo 
allows roo 
Iy without 
or bulbs. 

asalt have the darkest red or 
colour, the best-developed 
and a very friable topsoll. 
ought after for intensive 
ecause their stable, good 
makes them well drained and 
rk into a good seed-bed, and 
t crops to be harvested clean-
much soil attaching to tubers 

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

Gradational soils on sedimentary rocks 

These may have mottled subsoils with a 
weaker structure (sometimes with no 
structure) than those on granite. Nat­
ive forests predominate on these soils. 

Duplex Soils 

Duplex soils are widespread throughout 
the study area, occurring on land with 
slopes ranging from moderately steep to 
flat. They have developed on all parent 
materials except sand. 
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Their formation appears to require per­
iodic waterlogging of the surface horiz­
ons. Thus, the presence of a subsoil 
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, is conducive 
to the formation of duplex soils. 

They can occur side by side with gradat­
ional soils, and some areas contain 
soils that are Intermediate 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
ite, and rolling to gentle topography. 
Indeed, sometimes it is difficult to de­
cide in the field whether the profile is 
duplex or gradational. Elsewhere, minor 
differences in parent material produce 
the same type of variation. 

Many quite distinct soils 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 soils 
with deep sandy topsoils are common over 
extensive areas of Tertiary colluvial 
and alluvial deposits of sand, gravels. 

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

• ^ / ' . - ' ^ . . ^ 

Sodic duplex s o i l with deep sandy top-
s o i l , developed on sand s h e e t s 
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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 topsoils. 
The passage of long periods of time for 
the soil-forming process to do its work, 
which would imply very stable land­
scapes, also contributes to this format­
ion . 

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

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

When nutrient levels are Inadequate - or 
if these soils are too acid for a given 
crop - fertilizers or lime can be added 
as required. The sandy topsoils are 
prone to sheet and wind erosion when 
disturbed, while the sodic subsoil is 
especially susceptible to gullying. 

Yellow or brown acid duplex soils 

Yellow duplex and brown duplex soils 
with fully acidic profiles are common in 
country with low rounded hills on a 

S' . iaf 

: V .Al 

J^ '^ 

Acid yellow duplex a o i l 
support ing a yertchuk 
open fo res t 



79 

range of parent materials. Including 
Pleistocene and Tertiary colluvial and 
alluvial deposits that are not as sandy 
as those discussed above. Rainfall 
tends to be higher than in the areas 
whei'e soils in that first group occur. 

These soils tend to have mottled clay 
subsoils, 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 
subsoils, they are more suited to plant 
growth than the sodic duplex soils with 
deep sandy topsoils. 

Sheet erosion is a hazard when the soils 
are left without a vegetative cover. 
Gully erosion can also occur, but be­
cause the subsoils are not sodic they 
are less susceptible to gullying. In 
their virgin state, they have variable 
fertility, depending in large measure on 
the parent material. 

Red acid duplex soils 

Although restricted ma 
drained hilly country 
high rainfall, these s 
range of parent rocks, 
are very similar to th 
and brown duplex soils 
and absence of mottlln 
basis for separation, 
may be intermixed, wit 
soil occupying the bet 
Absence, of mottling is 

inly to freely 
with relatively 
oils occur on a 
Their properties 

ose of the yellow 
, the red colour 
g providing the 
These soil types 
h the red duplex 
ter-drained sites. 
associated with 

the better drainage. The two soli types 
probably do not differ in inherent 
fertility and susceptibility to erosion. 

Unclassified Soils 

Small areas of peaty soils and mineral 
soils 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 is de­
termined largely by the physical factors 
of the site - climate, aspect, topo­
graphy, and soils and their parent 
materials. 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 logging, fire, and grazing. The 
latter two are particularly Important in 
determining the characteristics of the 
understorey. 

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

Reliable records of 1,000 native flower­
ing plants and fern species 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 gullies 

(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 cool, wet, southern elements, 
typical of Tasmania and the Central 
Highlands. 

Prior to European settlement, most of 
the Gippsland plain - between the foot­
hills and the lakes - carried 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 aeollan 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 communities. 

Importance of vegetation 

Natural vegetation is particularly im­
portant when considering possible uses 
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of land. It Integrates and quite 
sensitively reflects subtle changes in 
environmental factors. For this reason, 
and because its main components can be 
readily seen and mapped in the field or 
from aerial photos, it provides a very 
convenient way of assessing site factors 
that, by themselves, would be hard to 
measure directly. 

Moreover, the vegetation Itself often 
provides for many of Man's needs such as 
timber and recreation, protects other 
values such as soil stability and water 
quality and yield, provides habitats for 
animals, and 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 foliage cover (see Table 8). 

The classification 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 available, and to meet land-
use planning goals. 

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

study of species relations. Each unit 
is readily recognized in the field and 
reflects the operation of a certain set 
of environmental factors. 

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

Vegetation Units 

The main vegetation units are set out in 
Table 9 and briefly 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 unit Is characterized by a dense and 
shady canopy (dominated by non-eucalypt 
species) and an associated understorey, 
including lianes and epiphytes, that has 
adapted to a dark, humid environment. 
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Table 8 

STRUCTURAL FORMS OF VEGETATION 
(after R.L. Specht) 

Form and height class 
of tallest stratum 

Projective foliage cover of tallest stratum 

Dense 
(70—lOOSS) 

Mid dense 
(30—70^) 

Sparse 
(10 — 30^) 

Trees (over 40 m) 
Trees (27—40 m) 
Trees (I5~27 m) 
Trees (8—15 m) 

Closed forest 

Open forest IV 
Open forest III 
Open forest II 
Open forest I Woodland 

Shrubs (2 — 8 m) 
Shrubs (under 2 m) 

Closed scrub 
Closed heath 

Open scrub 
Open heath 

Grasses (0—2 m) Grassland 

Herbs Closed herbland 

1, Closed sedgeland 

The major component of the tallest stra­
tum at most sites is lilly plHy {Acmena 
a m i t h i i ) . Associated tree species^of 
the canopy Include blackwood (Acacia 

Herbland 

1. Grassland 
2. Tussock sedgeland 
3. " rushland 
4. Rushland 
5. Herbfield 

Open herb-
land 

melanoxylon) , which is often subdominant 
and emergent, mutton-wood (Rapanea 
howi t t i ana )3 which can become dominant 
along fertile river banks, and sweet 
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pittosporum ( P i t t o a p o r u m u n d u l a t u m ), 
which, because of its relatively hardy 
nature, can dominate rainforest In drier 
environments that are unsuitable for 
more sensitive species. P i t toaporum can 
act as a pioneer species as evidenced by 
its apparent colonization of rocky 
slopes in the Mitchell River gorge. An­
other important canopy tree of sheltered 
sites is yellow-wood (Acronychia oblong-
i f o l i a ). 

Another, less-common associate of Acmena 
is kanooka ( T r i a t a n i a l a u r i n a ) , which 
itself is the sole dominant of a charac­
teristic riparian community (not mapped) 
whose affinities lie more with rain­
forest than with open forest. It occu­
pies a narrow strip along some of the 
study area's major streams. 

Shrub species of the rainforest under­
storey include blue olive berry (Elaeo-
carpua r e t i c u l a t u a ) and large mock-olive 
Note laea v e n o s a ) , as well as many that 
are typical of wet open forest gullies. 
The most widespread woody lianes are 
milk vine ( M a r a d e n i a r o a t r a t a ) , wonga 
vine ( P a n d o r e a p a n d o r a n a ) , staff climber 
( C e l a s t r u a a u s t r a l i s ), forest clematis 
( C l e m a t i s g l y c i n o i d e s ) , and jasmine mor-
inda (Mor inda j a a m i n o i d e s ) . Epiphytes 
include both orchids and ferns, as well 
as a wealth of lichens and mosses. 

Open forest IV 

The alpine ash (Euealyptua d e l e g a t e n a i a ) 
unit occurs at only one location in the 

study area, on the southern slopes of 
Mount Useful. This is close to Vic­
toria's southern extremity of alpine ash 
forests, which stretch into the mount­
ainous country to the north where they 
are widely distributed. 

While the unit usually occurs as pure 
stands, often with herbaceous under­
storeys, in this area alpine ash is 
associated with shining gum (E, n i t e n a ) 
and has a shrubby understorey. 

It occupies a moist 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 soils, the 
mountain ash (E. r egnans ) unit occurs at 
lower elevations. In the study area it 
is usually found between 800 and 900 m. 

Mountain ash is the dominant tree spec­
ies and in this area, unlike examples 
elsewhere, it rarely occurs as pure 
stands, being associated with messmate 
(E. o b l i q u a ) and candlebark (E. r u b i d a ) . 
In an understorey typical of wet sclero-
phyll forests, an intermediate stratum 
of silver wattle (Acacia d e a l b a t a ) and 
blackwood is associated with a dense 
stratum of shrubs such as hazel poma-
derris ( P o m a d e r r i a a s p e r a ) , musk daisy-
bush ( O l e a r i a a r g o p h y l l a ) , blanket-leaf 



cn 
Z 

< 

LU 

O 
UJ 
> 
0) 
UJ 

CQ 
< 

^ CD 

a 
(0 CO 

5 ® 
£ o 

o 
O 

09 

1^ 
09 
09 

< Z 

* E 

- I " 
tf) fc V . 

^ ™ 

aj . c . " 

E « 5 u 

« O IJ 

e *) c 

O t O 

- *» • 
T 3 Q i s 

O .^ . 
o S ' 

J : -w o 
o • O 

e 5 c 

w « 

CO « Z 

ill. 
*- « p * 

— . u - i 
» -^ m m 
N "0 ._ ^ 
•0 i> Ja 

•c • - oT 
- * F » 

* -̂  s « 
c - — a, 
*> * - tt 

: ; : 5 o •— 

•5 c 

*- o 
w o 
3 Ot 

o ».. 
" O CO 

- 4 1 

c 
u 

JC > 

u> 

a 

c O) 

10 a to 

'C o ^ 
i e t; 

"O - a j 
OJ - c 

E S 5 
a 

« 5 - » 

V u c s 

^ -̂  ; o 

41 to 2 t ^ -3 
u o — 

r ; * O j o 

— -« o - -

S = = -

s E 
E S 

•2 E 

I -
SI 
2 -Q 

c o "fl J 

10 . ^ w 

" o 0) * . 

i = 

•a 3 IO' 

«5 e 

». m 

10 ^ 

a « 

It 
• C •— lfl 
B W 3 

o 
^ 01 

5 *-?« 
S « D « 

03 M Ul -C 

•5 e i Q. 

•*: © E 
m J t — t 
2 ::: 3 o 

Q IO OI U 

- " E 
i «>"« 
0 S « 
; l l _ 

as 
o *-
03 Cj. <0 
• : C) 3 

03 * ^ 

V 

I E = 
o « 

•= a c 
aj" E ^ 

0) 5 ^ 
u « « 
V . - 5 

« « fl 

0! O l 

10 

• a - ~ 
•« J o 

, a o i 
• o -c a 

* Q . u) 
- ^ (0 

l o c ' ^ 
<o "1 - . 
n , f-r. ^ S to 

to 

" I ^ 
" D J 

l » • = J= 
C M W 

m - 5 . 

in 
O 

U c * 

i Q u) 10 

c?^ i 
- -S c O) 

C 01 i ^ 

O "Of -? 

• a 

0) JC 

S E £ ? 

5 E 

V « « 

°^ - ' r- "1 

2 * •a •. 

C i s 

-•= « 3 C 

•O -K 

i s • « i 

^ (O « o 

S ^" • '" 
It) >< *.-

E 

3 Q) 

2^" 

«j .E 

• C i . 

c .c c 

(0 - C 

c c . 
O) 

- - c • 
• « t ^ 

• D m ? ? 

m ~ 

a E 

^ <i. - "o 

C Q 

Z 10 u C : 2 

•* E 

(Q I J 

• o 

W ^ O) 

•= ^ i i , 
c •— <o ' 
a « *" 

e ^- * « , 

; « £ E 2 
1 - m p .JL 

• 4. 5 « 

u ! : <) 
Q. U 

* ;;. -̂  
O] - ^ 

^ Q . « 
(J) w t ; 

| ! ^ 

? £ • 
Q - i 0 . ^ 

fl i . ^ 
V Ol « 

« .. 5 o 
- r ^ E==| 

o fl ^ « 
t .-. «> c i 
« S -2 3 

v a, "0 

« « •D 
S t ) «i 

* ^ t 
« c * 
fl E j ; »! 
« - E 5 - 0 

* - « 
c *• 0) -" 
"0 o ^ -
fl i i ^ 10 

i ; (11 ^ 

t : u .=: 

•n 

O .^ t fl I 01 

2 E 
o o 
a o 
S s f l 

fl 
O 
C 

V fl 

V tt 

tt c 

a: k 

a ; 

i i tt 
O l - ^ -
O i ^ ' o 

•Q — Q. O 

- « : . Q . 
£ !0 Hi .w 

10 = : : : P 

o i f l 

40 - ; : 
in (b 

0 1 ^ 

m 10 

fl 2 

fl 5 
10 

- 3 SK 
O) i . ~ -
<0 fl * 
B « U 

ttS 
•D-Ofl" S 

fl o « o 
10 J - — 

a » 

VI 
3 

« fl 
Ol « 

tt JC 

4 y 

- " E 
2 •»" E 
" «• o 

o •*- I •*: 

tt = 
0} «) 

- c 
IB o 

^ 5 
"> 10 i 

fl E « 

« j J 

i~ 01 , ; , 
o) o 01 e 
. fl JC c 

JC fl fl tt 

<0 T » ? 

C . ? 

k. « 
Ol a. 

-X tt 

(O ^ fl 

a fl 
tt 
c 

•» tt 

• fl 
a: i 

c o , 
Q U O ) 

E - ? 
£ in i : 
£ in 

O ? m 

tt " 
fl 0) 

fl- 3 . ^ 

a O l . " 
*• O i , 

(L N fl 

Q. J 

2?" 
fl i-

o -
JC u JC _ 

tt I fl s 
« E - i 3 10 

fl tt T3 

0) ta 

fl • o 

« s 
* c a 
tt 3 q j 

tt 
fl J! 2 
~ c: E 

5 o 
u tt ^ 

i « « I 
' C fl a 
"1 fli * * fl 

- fl C . 

s o tt 
" 91 E 0) 
• . - i c n 

s = s -
a , S Ol 1 

-« n ^ o 
^ 9) O fl 
W) fl fl Bl 

c: » fl" 

< ^ 2 
o * J? 
HI m fl 

tt I E 
5 Ol E ^ 

4 c * c 
tt tt O Q 

<o lo I : fl 

« tt -6 

01 3 t >)e 

=: 1 E -̂
Q 

U O 

c T3 f a 
tt 9J (B 2 
0) T l t) 5 

. tt J : 

C 91 C 
9) fl « O 

(0 .£ a E 
k . CL tt O 

IQ u "O u 

a 
. fl 

» 2: 
^ tt 
« "> 
4 J. 

^ « 
5 tt 
fl «i 

10 

•6 -

I " 

1 £ 

tt a, 
o o 
U u 

V tt 
^ Q 

^ fl 
•"tti-

^ O l ^ 

*•=" s-
ID W 10 
« ] 3 ^ 
J - fl Q 

u ^ E 
tt=: e 
fl o o 
t~ fl u 

^ ^ 
o i ' - i ' 
0) V 
S o . 

^ • ^ 

5 « 

* • ? 

Q. 10 

«, tt 

0 

.2 
O 
a 
a> 
c 
o 
£ 
£ 
o 
O 

fl « 

a 
E 
B 
4 

•0 

tt n 

C 

E 
E 
o 
u 

£t 
O 

4 -C 

tt * 

-D J 
V tt 

" J 
* ° <D tt 

U 

a> 

• 
tt 
• o . 
« ta 
^ « tt =: 
fl « 

s " 1 

9) . 

II 
? 5 
* 2 
2S 

^1 
tt in 

fl 3 
U tt 

tt 
o fl 

^ = 
•D ? 

f 9) 

5 2 

, 
tt o 
o 
_ 

V 

a 
ID 
as 

..-. tt fl . 
Ul 
V) 

tt 
tt 
E 

*« lfl 

tt o 
u 
^ +.• 

•A 

fl 
^ 
tt 
^ 
tt Cl 

u 

S u 

9) 

tt 
tt 
tt 

09 
E 

. M CD 

CO 

o 
u. 
cn 
w 
3 

O 
T 
^ 

OB 
9 
0 
u. 
•o 
• 
OB 

o 

E ^ 

S E 

M C* 
O 

11. E 

c 
a 
O 

E5iE = 

3 D C « i 

91 
o o 

9> ttJt JC 
1 . >~ I T ^ 

c 13 "̂  c a, 
' « fl fl o < 

' ^ ^ - ^ c tt tt o • -
3.S.S => a 

fl 
Ct 

10 10 91 (0 

tt 
"O 

. tt 
JC •- a 
« c 

tt 1 

— u 
CO - -

o 
0) O) 

CM 

« fl 
c tt 

to 

(0 n u • 
CO C5 

(0 A 
* •o • in 

(0 U 
(0 

•o 
to 

a u CO 

« 

O 

u. 

a 
O 

if 
u. ^ 

a 
O 

0) 

o u. 

c 

O 

0) " " -s. 

o = ^ 
iS: CO E 

O i c 

o S 

01 
0> 

o u. 
c 
a 
O 

c 

•o 
o 
o 

o 

o 
o> 
o 

O 

o 
u. 

(0 

3 

O 

3 

*^ 
CO 

C 

a 

•o c 
^ ^ 
O £ 
O Ol 
0> 3 

0) • -

K O 

M 
Q E 
S o 
(0 O 

c 
o 
CO 

« 

> 

c 
3 
( 
O 

o u. 

c 
o 

c 
(0 

•o 
o 
o 

o 
CO 

OB 
0) 
01 

o 



85 

(Bedfordta a r b o r e a c e n a ) ^ and tree ferns. 
Because little light penetrates below 
this level, the ground layer contains 
few species. 

The most extensive 
forests are found 
the Nicholson Rive 
Stream, with more 
at Mount Elizabeth 
below Mount Useful 
lying populations 
forests that comme 
the Baw Baws and e 
Marysville, and To 

areas of mountain ash 
in the headwaters of 
r and the Haunted 
isolated occurrences 
, at Mount Steve, and 

They represent out-
of extensive even-aged 
nee on the slopes of 
xtend to Noojee, 
olangi. 

The other vegetation unit of this struc­
tural form is the mixed-species forests 
dominated by messmate and mountain grey 
gum ( E . c y p e l l o a a r p a ) . This unit is 
better adapted to lower soil moisture, 
shallower soils, and greater temperature 
variation than either of the ash units. 
Consequently it 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
pies both exposed and sheltered aspects. 
It is uncommon below 900 m on northern 
and western aspects, and occupies only 
the most protected gullies where it is 
represented close to sea level, near 
Lake Tyers. 

Because of the unit's relatively wide 
environmental tolerances Its understorey 
can be quite variable. It may be domi­
nated by bracken (P te r id ium eaoulentum) , 

contain shrubs with a ground layer of 
herbs, or be a wet gully type. The 
frequency of bracken in the understorey 
of this and other vegetation units 
usually indicates significant disturb­
ance from fire. 

Open forest III 

This structural form, the most common in 
the study area, is ubiquitous and covers 
more than 6̂ % of the public land. Six 
separate vegetation units have been rec­
ognized, which consist in the main of 
forests containing a mixture of stringy­
bark species of uneven age. They occupy 

Open f o r e s t dominated by mountain grey 
gum 



drier, less favourable sites than open 
forest IV units. 

The mountain grey gum--strlngybark unit 
is the most widespread of these units. 
It occurs most commonly along drainage 
lines and on sheltered slopes throughout 
the study area. The dominant stringy­
bark species at higher altitudes is 
messmate; at lower altitudes yellow 
stringybark (E, m u e l l e r a n a ) dominates 
to the north and west of Lake Glenmaggie 
and north-west of Bruthen, and white 
stringybark (E, g lobo idea ) in eastern 
and central portions of the study area. 

Understorey composition varies with 
aspect, soils, elevation, and fire hist­
ory. Common species range from bracken 
and silky tea tree (Leptoapermum m y r a i n -
o i d e s ) 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—sllvertop unit is 
confined to the low hills of Colquhoun 
forest north of Lakes Entrance. White 
stringybark and sllvertop (E, s i e b e r i ) 
dominate the upper stratum on the Inter­
mediate slopes between the ridge tops 
and gullies, and on dry ridge tops where 
the soils consist of deep sands. 

On those ridges with shallow topsoll the 
species are associated with red ironbark 
( E . s i d e r o x y l o n ^ and red box (E, po ly ­
anthemos ). Understorey species reflect 
the site's sandy topsoil, overlying 

either dense clay or iron pan, and Its 
history of frequent fires. Common 
species Include saw banksia (Banksia 
s e r r a t a ) i sunshine wattle ( A c a c i a b o t v y -
a e p h a l a ) , and shining cassinia ( C a s s i n i a 
l o n g i f o l i a ) . Bracken dominates the 
ground layer. 

Both.the white stringybark and the sll­
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 species are more sensit­
ive to these environmental changes than 
are the dominants: the sandy soils com­
monly support a low heathy understorey; 
in contrast, sparse shrubs and herbac­
eous species commonly grow on the shall­
ower soils at higher altitudes. 

Sllvertop forests are best-developed on 
broad flat ridge-tops, where the species 
may grow in pure stands. On the drier 
more exposed ridges and slopes it often 
grows in association with other euca­
lypts, mainly stringybarks. 

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

The yellow stringybark unit is confined 
to north-west of Bruthen and areas north 
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of Heyfleld. It seems to occupy inter­
mediate sites between messmate and white 
stringybark and shares with the white 
stringybark unit a similar group of 
associated eucalypt and understorey 
species. 

The distinctive Gippsland grey box '(E, 
boa i a toana ) unit is now confined to 
small areas fringing Lake Tyers and rem­
nant stands between Eagle Point and 
Lakes Entrance. This unit generally 
favours well-drained soils. Around Lake 
Tyers it is mostly found on northern and 
western aspects with a shallow topsoll 
overlying a freely draining limestone or 
gravelly sediment. In this area the 
understorey is typically grassy. 

Open forest II 

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

Four of the six vegetation units identi­
fied for this structural form occur 
either 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 soils almost in­
variably shallow and stony, with low 
fertility and poor moisture-retention 
properties. The understoreys, which are 
generally sparse and dominated by low 

White s t r ingybark open fo res t 
near Stockdale • ' 
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Red box-~red i r o n b a r k 
open f o r e s t a t Hey f i e l d f l o r a 
and fauna r e s e r v e 

Right: F o r e s t red 
gum open f o r e s t 

i n Moormurng 
f o r e s t park 

shrubs and grasses, 
growing conditions. 

reflect tnese harsh 

Of those four, the red stringybark (£". 
macrorhynoha)—red box unit is the most 
common and widespread. While found 
throughout, it is most common in the 
eastern and central portions of the 
study area. 

The yertchuk (£". c o n s i d e n i a n a ), .silver-
top, and yellow stringybark units are 
all confined to the western section. 

The red box--red ironbark unit found 
near Heyfleld occupies one of the lowest-
rainfall zones in the study area. Its 
major representatives occupy relatively 

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

Southern mahogany (E, b o t r y o i d e s ) domin­
ates the sixth unit. Its major occurr­
ence on public land in the study area is 
at Raymond Island. This coastal form of 
the species is an outlier of the exten­
sive stands that occur on the Boole 
Poole peninsula. In general, southern 
mahogany forests grow on the edges of 
sheltered gullies and on sand sheets of 
low relief. 
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Open forest I 

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
existent in many places, where the par­
ent material is 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. In areas affected by fire. 

box-leaf bitter-pea (Davies ia b u x i f o l i a ) 
dominates the shrub stratum. 

Open forest II—woodland II 

The once-widespread forest red gum (E. 
t e r e t i c o r n i a ) unit now only exists as 
remnants on the Gippsland plain at 
Briagolong, Stratford, and Bairnsdale. 
It occurs on flat land with heavy soils 
that are often seasonally waterlogged. 
The main ground cover consists of grass­
es and sedges, and areas particularly 
subject to waterlogging support tea-tree 
species. 

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 banksia, silky 
tea-tree, and a number of colourful 
small shrubs, but because of frequent 
disturbance by fire the ground stratum 
is dominated by bracken. 

Neither the yellov; box (E, me l l i odora ) 
nor the brittle gum (E. mannifera) units 
are extensively represented in the study 
area. The latter occurs only near Cobb-
annah, although the former is more wide­
spread. Both these units grow on a 
range of soil types, but generally are 
found on moderate slopes with a grassy 
understorey. 

Open forest I—woodland I 

Both the shining peppermint (E, n i t i d a ) 
and manna gum (E, v i m i n a l i s var. raoem-
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osa ) 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 Victoria and on 
Raymond Island. The manna gum unit occ­
upies 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 
banksia unit occurs on deep sand sheets 
between the lake shores and the plateau 
hinterland. This unusual vegetation 
type is 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 i n t e g r i f o l i a ) unit, is rep­
resented in the study area by only two 
small stands (at Lakes Entrance and 

Saw banksia woodland 
with bracken under­
s torey at Wattle Point 
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Rlgby Island), which have developed on 
deep, unstructured sand. 

The silver-leaf stringybark (E. oephalo-
carpa) unit is confined to small areas 
north of Nowa Nowa and south of Lake 
Glenmaggie. It occupies poorly drained 
sites, usually with a shallow sandy top-
soil overlying a heavy clay or hard pan 
layer. Understoreys reflect the soil's 
poor drainage characteristics, with 
sedges, rushes, and bottlebrush being 
common. 

Closed scrub 

Wattle scrub occupies primarily steep 
exposed aspects In the north-east and 
north-central portions of the study 

Above : S i l v e r l e a f s t r ingy­
bark woodland nor th of 
Heyfield f l o r a and fauna 
r e s e r v e 

Shining peppermint woodland 
on road r e se rve ad jacen t to 
Moormurng f o r e s t park 
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area. While some of these stands have 
resulted from regeneration on previously 
cleared farm land, the majority have 
probably grown following repeated fires, 
which have favoured the replacement of 
eucalypt forest by acacia scrub. 

Given extended periods free from wild­
fires, it could be expected that 
eucalypts would recolonize these areas. 
Such a reversion to open forest is al-

Swamp pape rba rk c l o s e d sc rub near Eagle 
P o i n t 

Phragmites g r a s s l a n d in Andrew Bay, Lake 
We I l i n g t o n 

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

Swamp communities 

The six swamp communities identified 
occur almost exclusively around the 
Gippsland Lakes and the streams that 
drain into the lakes. 
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Swamp paperbark (Melaleuca e r i c i f o l i a ) 
closed scrub is 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 is a feat­
ure of such shorelines or deltas and 
occurs on the landward side of either a 
grassland of common reed (Phragmites 
a u s t r a l i s ) or saltmarsh. 

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

P. a u s t r a l i s can form dense stands up 
to 2 m tall. It grows best in water­
logged, anaerobic soils 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 
semi-aquatic leafy twig-rush (Cladium 
procerum) J which is the first emergent 
vegetation along river banks, for inst­
ance on the Perry and Avon Rivers. 

Glassworts ( S a l i a o r n i a spp.) dominate " 
the saltmarsh species of herbfield - the 

•—j;-¥>«««E3W"--. ^-TTfli 

Sa l ine swamplands 

fourth unit. This vegetation occupies 
low-lying saline areas that are subject 
to flooding. 

Tussock sedgeland or rushland unit 
occurs between Melaleuca closed scrub or 
Phragmites grassland and S a l i a o r n i a 
herbfield. It occupies sites with soil 
salinity intermediate between these 
units. 

Tussock rushland dominated by giant rush 
(Juncua ingens) is found only in Macleod 
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Fore-dune vegeta t ion 

Morass south of Balrnsdale and is res­
tricted to an area that contains shallow 
standing water in all seasons. 

Closed sedgeland is 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
ia. 

This unit, dominated by pithy sword-
sedge (Lepidosperma l o n g i t u d i n a l e), is 

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

Fore-dune vegetation 

Along the Ninety Mile Beach between 
Lakes Entrance and Lake Tyers, the pri­
mary dune vegetation ranges from the low 
hairy splnifex (Sp in i fex h i r s u t u s ) and 
introduced marram grass (Ammophila 
a r e n a r i a ) closest to the sea, through to 
a closed scrub of coast tea-tree (Lep­
toapermum l a e v i g a t u m ) , which can grow to 
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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 ( A e a a i a l o n g i f o l i a 
var. aophorae) 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 Pinua r a d i a t a 
at Mount Taylor and south of Sarsfield, 

Grassland 

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 comprehensive account of the 
Gippsland Lakes' aquatic flora, the 
reader is referred to the booklet by 
Ducker, Brown, and Calder, 
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FAUNA 

The Gippsland Lakes hinterland contains 
substantial areas, and considerable 
diversity, of potential faunal habitat. 
In addition to large contiguous areas of 
public land, mostly forested, it 
contains a wide variety of environments: 
pockets of warm-temperate rainforests; 
large areas of open forests and wood­
lands; coastal scrub; large and varied 
areas of wetland; cleared farmland; and 
towns. This variety is reflected in the 
diverlsty of terrestrial vertebrate 
species, including about 5̂  non-marine 
mammals (of which 13 are introduced), 
298 birds (of which 12 are introduced), 
32 reptiles, and I8 amphibians. More­
over, a wide diversity of aquatic habit­
ats ranges from swiftly flowing mountain 
streams to salt-water lakes. A full 
list of the species recorded can be 
found in Appendices 2-6. 

Skeletal remains at Buchan show that 
during the Pleistocene era, the study 
area contained giant, now extinct, mar­
supials and many other species of small 
marsupials and rodents now found only in 
other parts of Australia. 

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

husbandry, and Introduction of exotic 
species - had a more immediate effect 
than the gradual influence of climatic 
change and evolution. 

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

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

Following an introductory section on 
habitats, this chapter briefly outlines 
the distribution of the major faunal 
groups within -the study area. It then 
discusses characteristic species occur­
ring in each habitat and the niches they 
fill. 
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Data for this chapter and for the tables 
showing habitat preferences have come 
from field work conducted by the Fisher­
ies and Wildlife Division, extensive 
literature and specimen data complied by 
the National Museum of Victoria, and 
observations of local naturalists. 

Habitats 

Animal distribution reflects both the 
physical and biological nature of the 
environment, with each species having 
habitat requirements peculiar to itself. 
Sometimes the suitability of an area for 
a species may- depend on features such as 
the presence of scattered rock outcrops 
or decaying 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 soil type, which influence the 
vegetation type. 

Thus, a classification of habitats based 
mainly on vegetation structure is a 
valid 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 is 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 
identified in the Gippsland Lakes hin­

terland. Table 10 shows the relation of 
seven of these to the vegetation commun­
ities described in chapter 9. Vegetat­
ion has no bearing on the remaining 
three (towns, ocean, and inland wet­
lands . ) 

Mammals 

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

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

Many species of 
throughout most 
referred to as g 
They include sue 
ly observed spec 
common wombat -
ous, the latter 
other vegetable 
strong burrowers 
(which browses o 
and is common wh 
provide shelter) 

mammal occur widely 
types of forest and are 
eneral forest species, 
h widespread and common-
ies as the echidna and 
the-former insectivor-
feeding on roots and 
matter, and both being 
- and the swamp wallaby 
n grasses and low shrubs 
erever dense thickets 

Five of the possum species are widely 
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 pilly closed forest II 

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 Riparian sections of open forest IV units and the mountain 
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 II--woodland II, silver-leaf stringybark open forest I 
--woodland I 

Coastal woodland and 
scrub 

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

Farmland Grassland 
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The mountain brushtall, Victoria's larg­
est possum, is found in areas of thick 
understorey_where old and dead eucalypts 
provide adequate nesting sites. It is a 
vegetarian and often forages on the 
ground. Common ringtails, although pri­
marily herbivorous, will eat fruit such 
as the introduced blackberry. Their 
nests, usually built in thick scrub, are 
often grouped closely together, the 
ringtails' social system allowing 
females to share them with each other. 

Sugar gliders 
social system, 
ing the one ne 
blossoms, and 
glider and the 
on insects and 
their small si 
hollows or era 
latter species 
birds' nests ). 
does not glide 
well-developed 
understorey. 

also have a well-developed 
with family parties shar-
st. They feed on insects, 
sap. Both the feathertail 
eastern pigmy possum feed 
nectar and, because of 
ze, require only small 
cks for nesting sites (the 
often uses abandoned 
The eastern pigmy possum 
and therefore prefers a 
medium tree layer or 

Two widespread ground-dwelling species -
the dusky antechlnus and the brown ante­
chlnus - 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 

berries when these are available. The 
bush rat is omnivorous, with inverte­
brates forming the major dietary compon­
ent during spring and summer, and fungi 
and fibrous plant material during the 
winter. 

Five Insectivorous bats are common in 
the study area throughout most of the 
forest habitats: white-striped mastiff 
bat, Gould's wattled bat , chocolate 
wattled bat, little forest bat, and 

Fea ther ta i l g l ider 



100 

•J 

Common b e n t - w i n g b a t 

lesser long-eared bat. Each of these 
small bats is classified as a forest 
bat due to the fact that their preferred 
daylight roosting sites are hollow limbs 
or trees. 

Tiger quoll and the dingo are rare, but 
are probably also general forest spec­
ies . 

Cave bats 

As it Is difficult to allocate a partic­
ular habitat type to these bats, they 
are discussed separately. 

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

ern horseshoe-^bat, large-footed 
myotis. They are all small insectivor­
ous species that have an Important regu­
latory control on insect populations. 
Some of them leave the study area and 
spend the winter in New South Wales, 
but some stay and remain inactive with a 
reduced body temperature (torpor). 

The study area contains the largest 
colonies 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 
biological centre of a population is 
the breeding colony. There are four 
known maternity caves in the study area. 

Nargun Gave near Nowa 
largest breeding colon 
bent-wing bat (about 6 
eastern horseshoe-bat 
females) in Victoria, 
breeding colonies of c 
bat occupy caves on th 
New Guinea Point. Lar 
has a small breeding c 
Cave near ̂ uchan. 

Nowa contains the 
les of common 
0,000 females) and 
(about 10,000 
Also, two smaller 

ommon bent-wing 
e Snowy River at 
ge-footed myotis 
olony in Clogg 

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

Conservation of cave bats must include 
the protection from human disturbance of 
caves used for breeding and over­
wintering. 
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Closed forest 

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

Tall open forest 

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

Two of the largest 
glider and yellow-b 
found in this habit 
tary greater glider 
a koala-llke prefer 
certain eucalypts. 
suitable feed trees 
peppermint) and tre 
sites can result In 
species in relative 

gliders (greater 
ellied gilder) are 
at type. The seden-
is a vegetarian with 

ence for leaves of 
A combination of 
(such as narrow-leaf 

e hollows for nest 
large numbers of the 
ly small areas. 

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

Open forest 

Most of the indigenous, terrestrial mam­
mals occur in at least some types of 
open forest. 

Two macropods of contrasting abundance 
and distribution are represented: the 
eastern grey kangaroo is widespread in 
open forest having a grassy understorey, 
whereas the red-necked wallaby is res­
tricted to the Colquhoun State forest 
and an area noth of Buchan. Like other 
large wallabies, this animal prefers a 
heathy understorey adjacent to open or 
patchy clearings. 

The koala, an arboreal mammal that feeds 
on the leaves of certain eucalypts, is 

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

Several other species prefer open forest 
that has a heathy understorey. For in­
stance, the white-footed dunnart inhab­
its areas with 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 species, 
all of which are present, characteristic 
mammals of this habitat include the 
yellow-bellied glider, for which manna 
gum and but but are essential as winter 
food, and the koala, which also has a 
preference for manna gum foliage. 

Foothill woodland 

A lack of dense understorey and the un-
sultablllty of the tree species in this 
habitat combine to exclude the dusky 
antechlnus, mountain brush-tail possum, 
yellow-bellied glider, and greater 
glider. Most other general forest spec­
ies occur, but are less numerous than in 
other habitats. 

Common mammals here include the eastern 
grey kangaroo and the arboreal and 
nocturnal common brushtall. 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 is also a 
possible inhabitant. 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 scrub 

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

Dry heath is inhabited by the New Holl­
and mouse, until 10 years ago only known 
to occupy one location in New South 
Wales. 

The dusky antechlnus is common in wet 
heath (swamplands), a niche that also 
supports the long-nosed potoroo and the 
swamp rat. The potoroo, a small noc­
turnal macropod, requires dense vegetat­
ion - perhaps as a protection against 
potential predators. The swamp rat, a • 
medium-sized native rat, lives In colon­
ies whose members construct elaborate 
runways and burrows through dense under­
growth. 
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Two species o 
numerous thro 
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seen, is most 
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tail's abilit 
where suitabl 
available, al 
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paperbark, wh 
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f possum a 
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, such as 
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re also quite 
s habitat; the 
Ithough rarely 
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tea tree and 
possum 'species 

Many species that inhabit farmland are 
introduced. Of the native species, com-

The potoroo of ten foragea on the lawna 
of houses in the Lake Tyers a rea 

Long-no sed bandicoot 

mon brushtall possum and most species of 
insectivorous bats are common where 
trees are present. In some areas, swamp 
rat occurs in ungrazed lush grassland. 
Echidna, long-nosed bandicoot, eastern 
grey kangaroo, swamp wallaby, wombat, 
and dingo occupy the margins of farmland 
in many areas. 

Towns 

Although towns also generally support 
only Introduced mammals, some do contain 
a few native species. Most have popula-
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tlons of common brushtall and conmion 
ringtail possum and some species of in­
sectivorous bat. At Lakes Entrance, 
potoroos forage in 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, mlnke 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 is common in Vict 
its crepuscular (twilight) hab 
observation difficult and give 
impression of poor abundance, 
animals require soft, friable 
soils in which to dig burrows 
er during the day and to lay e 
breeding season. They feed on 
invertebrates such as molluscs 
and yabbles, obtained by sifti 
bottom sediments. 

oria, but 
its make 
a false 
These 
river-bank 
for shelt-
ggs in the 
aquatic 
, worms, 
ng through 

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

Common dolphins have also been observed 
in the Gippsland Lakes. 

Introduced mammals 

Fox and feral cat are widespread through 
the study area. Rabbits 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 Gippsland Lakes. 

Deer are well established in the study 
area, with sambar deer being widespread 
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 common in coastal woodland 
around the Gippsland Lakes. 

Feral pigs occur on Boole Poole penin­
sula, adjacent to the study area. Feral 
goats have been recorded in the Tambo 
River valley and along the Snowy River 
gorge, and possibly exist in the 
Mitchell River valley near Dargo. Wild 
dogs (free-living domestic 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 birds 
typify those inhabiting terrestlal 
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environments throughout Gippsland, al­
though the study area is 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 thornblll to the trans-
equatorial movements of white-throated 
needletail and most species of wader. 
Conservation of these species requires 
knowledge of their movements and the en­
vironments they need at different times 
of the year. 

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

Bird communities 

Appendix 3 lists the habitats for all 
the species of birds. A few character­
istic species of each environment cate­
gory are discussed below. 

Widespread bird species 

Many species of bird are widespread 
throughout the study area. Birds of 
prey, including brown goshawk and wedge-

tailed 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-tailed swift both migrate from the 
Himalayas to Australia for the summer 
and feed over all habitats. 

Species that can b 
grow include gang 
rosella, southern 
owlet-nightjar, an 
all of which nest 
striated thornblll 
yellow-faced honey 
pardalote feed amo 
trees; the white-t 
feeds In the branc 
and the grey fanta 
beneath the tree c 

e found wherever trees 
gang cockatoo, crimson 
boobook, Australian 
d laughing kookaburra, 
in tree hollows; the 
, red wattlebird, 
eater, and spotted 
ng the crowns of the 
hroated treecreeper 
hes and along trunks; 
11 feeds in the air 
anopy. 

Other widespread species include eastern 
yellow robin, golden whistler, rufous 
whistler, grey shrike-thrush, striated 
pardalote, and grey-breasted sllvereye. 
Two species of bronze cuckoos migrate 
from northern Australia to all treed 
parts of the study area. 

Closed forest 

Lewin honeyeater, rufous fantail, black-
faced monarch, large-billed 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 outside 
closed forest or dense tall open forest 
gullies. Both the rufous fantail and 
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A female 
rufous w h i s t l e r : 
a species that i s 
widespread in the 
ahady area 

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

King parrot and satin bowerblrd feed in 
closed forest gullies, especially when 
lilly pllly trees are fruiting. 

Other characteristic species include 
superb lyrebird and pilot bird, both of 
which nest close to the ground, and 

wonga pigeon, which feeds on fallen 
fruits and seeds. 

Tall open forest 

This habitat contains species typical in 
similar areas throughout eastern Victor­
ia. It varies in quality for birds. 
The most favoured environment is the 
gullies, with their dense understorey 
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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 habitat from northern 
Australia for the summer. 

Tall open forest of alpine 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
blll, and white-throated treecreeper. 

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

Within the study area, this is the only 
habitat in which fuscous honeyeater and 
grey goshawk have been recorded. The 
fantailed cuckoo and olive-backed oriole 
migrate primarily to open forest in 
summer. 

Riverine forest 

This is 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 ecological 
niches. 

Species characteristic of this habitat 
include tree martin and rose robin, both 
of which feed on insects caught on the 
wing beneath the canopy. Both also re­
quire this habitat for breeding, the 
rose robin building its nest in the 
dense understorey, while the tree martin 
nests in small hollows of mature euca­
lypts. 

Other characteristic species 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-
tailed swift, which feeds on insects 
above the canopy, are both present dur­
ing summer. 

Foothill woodland 

This open dry habitat is 
most open forest species 
al characteristic birds 
which feeds in the tree 
treecreeper, which feeds 
and the chestnut-rumped 
speckled warbler, both o 
or near the ground. Whl 
triller migrates from no 

suitable for 
, but the sever-
include weebill, 
canopy, brown 
on tree trunks, 
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f which feed on 
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rthern Australia 
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to the woodlands and open forests for 
summer. 

Coastal woodland and scrub 

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

Spangled drongo 
occasionally mi 
north-east, and 
occasionally mi 
although the st 
tant part of it 
unconfirmed rec 
orange-bellied 
the Ninety Mile 
Gippsland Lakes 

Farmland 

and scarlet honeyeater 
grate here from the 
spiny-cheeked honeyeater 
grates from the west, 
udy area is not an impor-
s range. There are some 
ords of the very rare 
parrot in scrubland on 
Beach and around the 

Suitability of farmland for different 
species of bird depends on a variety 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 quail are often observed on 
farmland. Noisy miner, willie wagtail, 
yellow-rumped thornblll, and grey shrike 
thrush are common on farmland near treed 
roadside reserves. 

Towns 

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

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

Species that visit towns periodically 
usually depend on the proximity to for­
est. Rainbow lorikeet, musk lorikeet, 
satin bowerblrd, and pied currawong are 
all seasonal visitors to some town gar­
dens . • '. . 

Ocean 

Many sea-birds feed in Bass Strait off 
the Ninety Mile Beach, despite the ab­
sence of ocean islands or rocky head­
lands for breeding. The most commonly 
observed species are the Australian 
gannet and fairy penguin, but at differ-



ent times of the year short-tailed 
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-bird habitats. They 
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contain resident populations of many 
species of water-bird, and in time of 
drought provide a permanent refuge for 
nomadic species of the inland, including 
most species 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-b i rds on 
Sale common 
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The study area contains important breed­
ing colonies of little tern, great cor­
morant , pled cormorant, sacred ibis, 
straw-necked Ibis, and yellow-billed 
spoonbill. Other characteristic species 
of the wetland habitat include white-
faced heron, Australian pelican, little 
black cormorant, and black swan. 

Small numbers of intercontinental mig­
rants, including most species of wader, 
use parts of the Gippsland Lakes during 

Black duck and young 

Straw-necked i b i s 

summer. Many species breed in northern 
Asia and spend summer along the Austra­
lian coast - Including parts of the 
study area. 

Introduced birds 

The mallard has been recorded on marshes 
near the Gippsland Lakes. Feral pigeon 
is restricted to tovms and farm build­
ings. Spotted turtle-dove is common 
near towns, and in farmland and coastal 
scrub. Skylark is widespread in farm-
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land. Blackbird, although mainly res­
tricted to town gardens, also occurs on 
farms and in blackberry along stream-
sides. Song 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 in coast­
al scrub. House sparrow occurs widely 
in towns and farmland. Tree sparrow is 
uncommon, but occurs in some farmland 
areas, 

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

Reptiles 

Reptiles acquire most of their 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 in shade 
if it becomes too hot, or in a safe 
niche if it becomes too cold. Because 
of this, distribution of reptiles tends 
to reflect such physical features of the 

environment as the amount of sunlight, 
average air temperature, and availabil­
ity of basking sites (such as rock out­
crops) rather than blotic features. 

There have been recent records of 32 
species 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 

Despite its relative warmth, this habit­
at has no characteristic species of rep­
tile. Eastern water dragon and a warm-
temperate form of eastern water skink 
occur along streams, and black rock 
skink is found on rock outcrops. 
McCoy's skink, which does not bask, is 
probably present In moist litter. Tiger 
snake and red-bellied black snake are 
sometimes observed. 

Tall open forest 

The characteristic densenesa of its tree 
canopy and its coolness make the en­
vironment unsuitable for most species of 
reptile. McCoy's skink lives in leaf 
litter, while Coventry's skink, 
Spencer's skink, and the cool temperate 
form of eastern water skink occur in any 
sunlit areas. Tiger snake is sometimes 
observed In tall open forest on hot 
days . 
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lace monitor 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. 

Riverine forest 

This habitat 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 
sites on rocks and logs along their 
banks, 

re altitude 
cles are 
s, eastern 
e form of 
skink, and 
common, but 
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Air temperature and therefo 
determine which reptile spe 
present. At lower altitude 
water dragon, warm-temperat 
eastern water skink, weasel 
red-bellied black-snake are 
at higher altitudes the coo 
form of eastern water skink 
skink, and highlands form o 
replace these. Long-necked 
occurs in anabranch swamps 
ers in the lowlands. 

Foothill woodland 

The open nature, of this habitat Is suit­
able for some of the larger reptile 
species, 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 is restricted to 
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foothill 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 
coafetal 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 species of reptile present in farm­
land depend on parameters like altitude, 
frequency of grazing, rainfall, and 
amount of rubbish or litter. Tiger 
snake is common throughout. Garden 
skink, delicate skink, weasel skink, 
southern bluetongue, the lowland form of 
copperhead, red-bellied black-snake, and 
white-lipped snake are common in lush 
grassland. Brown snake and common blue­
tongue often occupy warm dry areas. 
Three-lined skink is 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 

thrive there, including delicate skink, 
garden skink, weasel skink, southern 
bluetongue, and common bluetongue. 
Tiger snake and lowlands form of copper­
head snake are occasionally found in 
towns. 

Ocean 

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

White- l ipped snake ia common in lush 
g r a s s l and 
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The leaf-green t r e e - f r o g , 
Litoria ranlformis, i s common 
throughout the study area 

rant specimens from their more usual 
range on the north-eastern coast of 
Australia. 

Inland wetlands 

Long-necked tortoise is the only species 
of reptile totally dependent on water 
and is found in fresh-water and brackish 
swamps around the Gippsland Lakes and 
along river flats. 

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

Amphibians 

All amphibians 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 require surf­
ace water for breeding; all have skin 
that is 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 is restricted to tall open ,, 
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forest pockets, where it breeds in fire 
dams and roadside puddles. Geocr inia 
v i o t o r i a n a is most common In tall open 
forest. ' 

The distribution of most species is de­
termined by the quality of surface water 
available and ambient temperature. 

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

Most other frogs prefer still water, 
either among reeds on the edge of 
streams or in fresh-water marshes in the 
lowlands. The presence of fire dams 
throughout forested land and farm dams 
on agricultural land has Increased the 
available breeding sites for all these 
species. 

•'- - Fish 

The study area contains five distinct 
types of fish habitat: upland fresh­
water rivers; lowland fresh-water 
rivers; estuarlne rivers; fresh-water 
lakes; and estuarlne 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 

habitats at some stage in their life 
cycle. 

At least 38 fish species are usually 
present in the estuarlne habitats and l4 
species regularly occur in the fresh­
water habitats. 

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 
extensive areas of riffles and rapids. 

The study area has substantial amounts 
of this habitat in a relatively natural 
condition. Examples include the middle 
reaches of the Tambo River and Its two 
main tributaries, the Timbarra River and 
Haunted Stream; the Mitchell River 
upstream of Glenaladale and its tribu­
taries the Dargo, Wentworth, and Wonnan­
gatta Rivers; and the Macallster River 
upstream from Lake Glenmaggie. 

Native fish species such as tupong, 
eels, blackflsh, grayling, galaxlids, 
and smelt are widespread and often 
abundant. 

Brown trout Is the only Introduced fish 
species that is widespread, but it is 
abundant in only five localities - the 
Timbarra, Wentworth, Moroka, and Macal­
lster Rivers and the Haunted Stream -
where well-established, self-supporting 
populations occur. The only other in-
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which have supplanted most of the small­
er native fish. Also, in some rivers 
such as the Latrobe, it has been so 
altered by Man's activites that many of 
the native fish species cannot survive. 
Fish communities are, therefore, charac­
terized by a predominance of introduced 
species - particularly common carp, but 
al;-o redfin, pigmy perch, goldfish, and 
a few brown trout. 

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

The rainbow t rou t i s a popular f resh­
water angling species 

troduced species, rainbow trout, is not 
abundant. 

Lowland fresh-water rivers 

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

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

This type of habitat suits the require­
ments of many Introduced fish species. 

In the Mitchell and Tambo Rivers, this 
habitat has particular value as it sup­
ports a small number of Australian bass, 
a species considered uncommon In Victor-
la, Indeed, the Mitchell River appears 
to be the most westerly distribution of 
bass in south-eastern Australia. 

Fresh-water lakes 

Lake Glenmaggle provides the main area 
of fresh-water lake habitat in the study 
area. It carries common carp, eels, 
goldfish, a few rainbow trout, and num­
erous brown trout. Occasional liberat­
ions maintain trout stocks, 

Estuarlne rivers 

All the rivers discharging into Gipps­
land Lakes, with the exception of the 
Latrobe, have extensive areas of estuar­
lne habitat, which characteristic 
stratification divides Into surface and 
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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 estuarlne rivers carry a highly var­
iable fish population both in species 
and in number. 

to 4 parts per thousand) for a short 
time each summer. As such it never car­
ries the range of estuarlne 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. 

Estuarlne lakes 

Bream, estuary perch, 
and yellow-eye mullet 
all other species occ 
arlne Gippsland Lakes 
at some time in the e 
As well as supporting 
this habitat also pro 
spawning and nursery 
estuarlne and some fr 

luderlck, and sea 
predominate, but 
uring in the estu-
have been recorded 
stuarine rivers, 
many adult fish, 
vides extensive 
areas for both 
esh-water species. 

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 
species spend part of their life cycle 
in the estuarlne habitat. For instance, 
Galaxias m a c u l a t u s , tupong, estuary 
perch, and Australian bass spawn in 
brackish water, while 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 

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

Salinities 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 estuarlne habitat. The 
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most abundant fish are bream, tailor, 
sea and yellow-eye mullet, travalley, 
luderlck, hardyheads, estuary perch, 
garfish, and anchovy. 
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LAND SYSTEMS 

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

These features are not distributed at 
random, nor do they occur independently. 
Rather, distinct 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, soli, and 
vegetation. 

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

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 detailed and fundamental unit 
for mapping and description is the land 
component, in which the climate, parent 
material, soil, and vegetation are uni­
form within close limits. Components 

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

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

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

Within each of these geomorphological 
provinces, the susceptibility of the 
land to various forms of soil deterior­
ation Is outlined. This deterioration 
may or may not be In evidence in the 
study area. More detailed 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 is, alpine, 
sub-alpine, montane, or maritime. 
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The terms used in Table 11 to describe 
the approximate annual p rec ip i t a t ion 
range are defined as follows: 
* Wet 900—1,800 mm 

* Humid 
* Sub-humid 1 
* Sub-humid 2 
* Sub-humid 3 

800--I,500 mm 
700—1,200 mm 
600—900 mm 
500—800 mm 

Table 11 

GIPPSLAND LAKES HINTERLAND 

LAND SYSTEMS 

Geomorpholog­
ical province 

Distingulahlng Map 
characterlst- sym-
lc5 bol 

Land system Geology Native vegetation Soils Climate Soil erosion 
hazard 

Land with 

'ridge 

and 

ravine' 

topography 

Mountains in 
alpine and 
sub-alpine 
areas 

Mountains 

with 

humid 

forests 

Hills with 

humid 

forests 

Hm 

Bd 

Be 

Eh 

Mr 

Hotham Palaeozoic 
sediments, 
rhyolites, 
quartzites 

Snow gum woodland I — 
op«n forest 1, 11 

Llthosols; Wet; sub-
alplne humus alpine, 
soils alpine 

Sheet erosion, slow 
re-establishment 
of vegetation 

Baldhead Palaeozoic 
plutonica, 
gneisslc 
metamorphlcs 

Messmate, mountain 
ash open forest IV 

Structured 
brown 
earths 

Uet, montane 

Blrregun Palaeozoic 
sediments 

Mixed stringybark— 
guiti open forest II; 
mesamate—gum—ash 
open forest 111 S. IV 

Llthosols; Wet, montane 
brown Sheet, gully 
earths 

erosion (only 

Elizabeth Palaeozoic 
acid 
volcanlcs 

Messmate, sllvertop 
open forest 111; 
mesamate, mountain 
aah open forest IV 

Structured Humid, 
red earths; montane 
brown earths; 
llthosols 

Macallster Palaeozoic 
(Carbonifer­
ous) sedi­
ments 

Mountain grey gum— 
messmate open 
forest 111; red 
stringybark, silver-
top open forest 11 

Llthosols Wet, montane 

limited erosion 

is apparent In 

study area) 

Palaeozoic 
sediments 

Mountain grey gum— 
messmate open 
forest 111; sllvertop 
open forest 11 

Brown earths; Humid 
alluvial 
soils 

TJ Tanjil Palaeozoic 
pIutonlcB, 
gneisslc 
metamorphlcs 

Messmate—mountain 
grey gum open forest 
111-lV; sllvertop 
open forest 111; 
mountain ash 
open forest IV 

Brown earths; Wet 
structured 
red earths 
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Geomorpholog­
ical province 

Land with 

'ridge 

and 

ravine' 

topography 

Distinguishing 
characterist­
ics 

Mountains 

with drier 

forests 

Map 
sym­
bol 

B£ 

Ca 

Cd 

Te 

Tn 

Land system 

Blomford 

Carrabungla 

Clifford 

Talbotvllle 

Turton 

Geology 

Palaeozoic 
plutonics, 
gneisslc 
metamorphlcs 

Palaeozoic 
acid volcan­
lcs 

Various 

Palaeozoic 
sediments 

Palaeozoic 
(Carbonifer­
ous) sedi­
ments 

Native vegetation 

Red stringybark, 
sllvertop open 
forest 11 

Yertchuk, red 
stringybark, 
sllvertop open 
forest 11 

Red stringybark open 
forest 1,11—woodland 

Mixed stringybark— 
box open forest 1 1 — 
111 

Red stringybark—red 
box open forest 11; 
mountain grey gum— 
messmate open forest 
111 

Soils 

Llthosols 

Llthosols 

Llthosols 
1 

Llthosols 

Llthosols 

Climate 

Sub-humid 
montane 

Sub-humid 
montane 

1, 

1. 

Uet, montane 

Sub-humid 
montane 

Humid, 
montane 

1, 

Soil erosion 
hazard 

Sheet, gully 

and some 

tunnel erosion; 

vegetation Is 

slow to re­

establish on 

exposed aspects 

(slight to 

moderately 

severe erosion 

Is common) 

CB Collins Palaeozoic Red stringybark, 
acid yertchuk open forest 
volcanlcs 11; mountain grey gum, 

white stringybark open 
forest 111; lilly 
pllly closed forest 11 

Llthosols Sub-humid 1 

Hills 

with 

drier 

forests 

Ge Glenmaggle Palaeozoic Red stringybark—red Llthosols; 
(Carbonlfer- box open forest 11; brown pod-
ous) sedl- mountain grey gum— zollc soils 
ments white stringybark open 

forest 111 

Tv 

Ta 

Wa 

Taravale 

Timbarra 

Palaeozoic 
(Devonian) 
calcareous 
sediments 

Yellow box open 
forest 11—woodland 
11 

Structured 
red earths 

Sub-humid 2 

Sub-humid 1 

Palaeozoic 
plutonics, 
gneisslc 
metamorphlcs 

Red stringybark open 
forest 11; white 
stringybark, blue gum 
open forest 111 

Brown earths; Sub-humid 1 
yellow pod­
zollc soils 

Wonnangatta Palaeozoic 
sediments 

Mixed stringybark 
open forest 11—111; 
lilly pllly closed 
forest 11 

Llthosols Sub-humid 1 
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Geomorpholog­
ical province 

Land on 

prior 

landscape 

residuals 

with soft 

or pre-

weathered 

rock 

Land on soft 

or pre-

weathered rock. 

contained 

within local 

base-leveI 

structures 

Land on 

rounded 

low hills 

at low 

elevations 

Distinguishing 
characterist­

ics 

Dense 
humid 
forests 

Less-dense, 

less-humid 

forests 

Lowe r-

elevation 

areas 

with 

drier 

forests 

Very sandy 
areas 

Areas of 

basic 

volcanic 

rock 

Map 
sym­
bol 

Wn 

Jn 

Bp 

Bn 

Do 

Wk 

St 

• Nm 

Wr 

Land system 

Wellington 

Jamieson 

Bulltown 
Spur 

Blndl 

Dargo 

Whisky 
Creek 

Stockdale 

Neerim 

Wheeler 

Geology 

Various, 
prior land­
scape 
remnants 

Various, 
mainly 
Palaeozoic 
(Ordovician), 
sediments; 
prior land­
scape remnants 

Various 
sediments 
prior land­
scape 
remnants 

Palaeozoic 
(Devonian) 
calcareous 
sediments 

Palaeozoic 
(Devonian) 
pre-weather-
ed plutonics, 
gneisslc 
metamorphlcs 

Palaeozoic 
(Devonian) 
pre-weather-
ed plutonics 

Cainozoic 
(Tertiary) 
sands; low 
hills 

Cainozoic 
(Tertiary) 
basalts; 
low hills 

Cainozoic 
(Tertiary) 
basalt; low 
hills 

Native vegetation 

Messmate, mountain 
ash open forest 
111—IV 

Messmate open 
forest IV 

Mountain grey gum— 
messmate open forest 
111; red stringybark 
open forest 1 

Long-leaf box 
open forest 11 

Mixed stringybark— 
box—gum open 
forest 11 

Mountain grey gum 
—white stringybark— 
messmate open forest 
111 

White stringybark. 
sllvertop open forest 
111; lilly pilly 
closed forest 11 

Forest red gum. 
yellow box open 
forest 11—woodland 
11 

Red box, but but 
open forest 11 

Soils 

Red:earths; 
brown earths; 
llthosols; 
humic gleys 

Red earths; 
brown earths; 

Climate 

Uet montane 

Uet montane 

alluvial soils 

Brown earths 

Structured 
red earths; 
llthosols 

Red podzollc 
soils; 
brown earths; 
alluvial 
soils; 
black earths 

Earthy sands; 
yellow pod­
zolic soils 

Podzols 

Kraznozems; 
Chernozems 

Prairie 
soils 

Soil erosion 
hazard 

Sheet, gully 

— erosion 

(erosion is 

uncommon 

on subdued 

- topograpnyj 
Humid, montane 

Sub-humid 

Sub-humid 

Sub-humid 

Sub-humid 

Humid 

Sub-humid 

2 

2 

1 

3 

1 

Sheet 

- erosion 

(slight to 

moderately 

^ 
severe 

erosion 

is common) 

Erosion is 
uncommon and 
seldom serious 

Sheet, gully erosion; 
trampling of wet soil 
by stock reduces 
soil structure 

~ (erosion is uncOTmnon, 
although moderate 
gullying north of 
Glenmaggie) 
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Geomorpholog­
ical province 

Distinguishing 
c h a r a c t e r i s t ­
ics 

Map 
sym­
bol 

Land system Geology Native vegetation Soils Climate Soil erosion 
hazard 

An Anderson Mesozolc White stringybark, Yellow 
(Tertiary) sllvertop open forest podzollc 
fan deposits 111; lilly pHly soils; 

closed forest 11 podzols 

Av Avon 

Land on 

rounded 

low hills 

at low 

elevations 

Various 

parent 

lithol­

ogles 

Be Buchan 

Cn Colquhoun 

De Deadhorse 

Ml Mitchell 

Sub-humid 1 

Palaeozoic 
(carbonifer­
ous) 
sediments 

Red stringybark—red 
box open forest 11; 
white stringybark, 
mountain grey gum 
open forest 111; 
lilly pilly closed 
forest 11 

Red podzollc Sub-humid 1 
soils; 
yellow pod­
zolic soils; 
alluvial 
soils 

Palaeozoic 
(Devonian) 
calcareous 
sediments 

Yellow box open 
forest 11— 
woodland 11 

Structured Sub-humid 1 Sheet, gully 
red earths 

and some 

Cainozoic 
(Tertiary) 
fan deposits; 
plateaux 
remnants, 
small spurs 

White stringybark, 
sllvertop open 
forest 111 

' tunnel erosion 
Yellow pod- Sub-humid 1 
zollc soils; (moderate to 
podzols; 
alluvial slight gullying 
soils 

ts common) 

Palaeozoic 
(Devonian) 
plutonics; 
low hills 

White stringybark 
open forest 111; 
red stringybark— 
red box open 
forest 11 

LlthOBOls; Sub-humid 1 
red podzollc 
soils; 
alluvial 
soils 

Cainozoic 
colluvium, 
alluvium on 
narrow flood 
plains 
flanked by 
Palaeozoic 
(mainly 
Ordovician) 
sediments on 
low erosion-
al spurs 

Mixed peppermint— 
stringybark—box-
gum open forest 
11—111 

Yellow pod- Sub-humid 2 
zollc soils; 
llthosols; 
alluvial soils 

Sc Salt Creek Cainozoic 
(Tertiary, 
Pleistocene) 
sediments; 
rounded 
hills 

Forest red gum, 
white stringybark 
open forest 1 1 — 
woodland 11 

Yellow solod- Sub-humid 3 
lc soils; 
podzols; 
structured 
red earths 
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Distinguishing Map 
Geomorpholog- characterlst- sym-
Ical province les bol 

Land system Geology Native vegetation Soils Climate Soil erosion 
hazard 

Land on 

rounded 

low hills 

at low 

elevations 

Various 

parent 

lithol­

ogles 

Tb Tambo Palaeozoic 
sediments 
rounded low 
hills 

White stringybark, 
mountain grey gum 
open forest 111; 
red stringybark, red 
box open forest 11; 
lilly pllly closed 
forest 11 

Yellow pod- Sub-humid 1 
zollc soils; 
brown earths; 
brown pod­
zollc soils; 
alluvial soils 

Wy Weatbury Cainozoic 
(Tertiary, 
Pleistocene) 
sediments; 
dissected, 
undulating 
plains 

White stringybark, 
sllvertop open 
forest 111; red 
Ironbark open 
forest 11 

Yellow pod­
zolic soils; 
yellow sol­
odic soils 

Sub-humid 1 

Sheet, gully 

and some 

tunnel erosion 

(moderate to 

slight gullying 

is common) 

Land on 

almost flat 

plains, of 

mainly 

Pleistocene 

age 

Sub-humid 3 
ma r11 ime 

Ck Clydebank Cainozoic Manna gum, saw banksia Podzols; 
(Pleistocene, woodland 1; forest red siliceous 
Holocene) gum open forest 1 1 — sands; 
sands, clays; woodland 11; tussock Wlesenbodens; 
plains grassland; sedgeland; black crack-

S a l i o o i m i a herbfield ing clays 

Kl Kannl Cainozoic 
(Pleistocene 
Holocene) 
almost f la t 
p la ins 

Older 

terraces with 

strongly 

texture-

contrast 

soils 

Silver leaf 
stringybark 
woodland 1; 
manna gum, 
narrow-leaf 
peppermint, but 
but open forest 
11 

Yellow pod­
zollc soils; 
Boloths 

Sub-humid 1 

Mu Murrlndal 

(also con­
tains 
elements of 
younger 
terraces 
and arable 
alluvial 
soils) 

Cainozoic 
(Pleistocene, 
Holocene) 
alluvium, 
colluvium, 
terraces, 
channels, 
fans 

Manna gum, yellow 
box open forest 11 

Soloths; 
yellow 
podzollc 
soils; 
alluvial 
soils; 
chernozems 

Sub-humid 1 

Rl Redgum I Cainozoic 
(Ter t ia ry , 
Pleistocene) 
sediments; 
undulating 
plains 

Forest red gum open 
forest 11—woodland 
llj swamp paperbark 
closed scrub 

Solodic Sub-humid 3 
soils; yellow 
podzolic 
soils 

Sheet erosion, 

some gullying, 

waterlogging; 

trampling of wet 

soil by stock 

reduces soil 

Structure 

(deterioration 

commenced with 

settlement -

uncommon and 

seldom serious) 
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Geomorpholog­
ical province 

Land on 

almost flat 

plains, of 

mainly 

Pleistocene 

age 

Land on 

sand sheets 

and dunes 

of 

Pleistocene 

age 

Distinguishing 
characterist­
ics 

Older 

terraces with 

strongly 

texture-

contrast 

soils 

Younger 

terraces. 

often 

arable 

soils 

Both 

sandy and 

clayey 

materials 

present 

1 

Map 
sym­
bol 

R2 

Va 

Bg 

Fr 

Se 

Ts 

Wo 

Land system 

Redgum II 

Valencia 

Briagolong 

Freestone 

Sale 

Tyers 

Wo liaston 

Geology 

Cainozoic 
(Tertiary, 
Pleistocene) 
sediments; 
almost flat 
plains 

Cainozoic 
(Pleistocene) 
sediments; 
almost flat 
plains 

Cainozoic 
(late 
Pleistocene) 
sediments; 
relic 
levees, 
channeIs, 
outwash fans 

Cainozoic 
(late 
Pleistocene) 
sediments; 
almost flat 
plains 

Cainozoic 
(late 
Pleistocene) 
clays; 
almost flat 
plains 

Cainozoic 
(Pleistocene, 
Holocene) 
sands; dunes. 
swampy flats 

Cainozoic 
(Pleistocene, 
Holocene) 
sands; dunes, 
swampy flats 

Native vegetation 

Forest red gum, 
yellow box open 
forest 11—wood­
land 11; swamp paper­
bark closed scrub 

Forest red gum 
open forest 1 1 — 
woodland 11; 
closed rushland 

Forest red gum 
open forest 1 1 — 
woodland 11 

Forest red gum 
open forest 1 1 ~ 
woodland 11 

Forest red gum 
open forest 11--
woodland 11 

Coast banksia 
woodland 1; 
Sal iaornia herb-
field; rushland; 
swamp paperbark 
closed scrub 

Manna gum, saw bank­
sia, coast banksia 
woodland I; forest 
red gum woodland 1; 
Sal iaornia herb-
field 

Soils 

Solodic 
soils; yellow 
podzollc 
soils 

Yellow pod­
zolic soils; 
red podzol­
lc soils; 
chernozems 

Red podzol­
lc soils; 
red earths 

Stony red 
podzolic 
soils; 
yellow 
earths 

Brown 
podzolic 
•oils 

Podzols; 
humus pod­
zols; 
siliceous 
sands 

Podzols; 
siliceous 
sands 

Climate 

Sub-humid 

Sub-humid 

Sub-humid 

Sub-humid 

Sub-humid 

Sub-humid 
maritime 

Sub-humtd 
maritime 

3 

3 

3 

3 

3 

3, 

3, 

Soil erosion 
hazard 

Sheet erosion. 

some gullying. 

waterlogging; 

~ tramp-Ling o t wet 

soil by stock 

reduces soil 

— structure 

(deterioration 

commenced with 

settlement -

uncommon and 

seldom serious) 

Wind erosion; 

puddling of 

" clayey soils by 

stock reduces 

soil structure; 



126 

Geomorpholog­
ical province 

Distinguishing Map 
characterlst- sym-
Ics bol 

Land system Geology Native vegetation Soils Climate Soil erosion 
hazard 

Br Barrier 

Land on 

Band sheets 

and dunes 

of 

Pleistocene 

age 

Materials 

mainly 

sandy 

Py Perry 

S2 Seacombe 

Cainozoic 
(Pleistocene) 
sands, dunes 
coastal 
barrier 
remnants 

Silver leaf stringy­
bark open forest 1; 
white stringybark open 
forest 11—woodland 
11; manna gum, shining 
peppermint, saw bank­
sia woodland I; 
cloaed sedgeland 

Podzols; 
undifferent­
iated sands 

Sub-humid 3 

Nt Nuntin Cainozoic Forest red gum 
(Pleistocene) open forest 11 -
sands, clays woodland 11 
ancient 
leveea, prior 
streams 

Uiesenhodens; Sub-humid 3 
siliceous 
sands; 
red earths; 
brown earths 

Cainozoic 
(Pleistocene) 
sands; marine 
aeollan sand 
sheets, low 
dunes 

White stringybark, 
forest red gum 
open forest 1 1 — 
woodland 11; manna 
gum, saw banksia, 
shining peppermint 
woodland 1; silver-
leaf stringybark 
open forest 1; 
closed sedgeland; 
Phragmites grassland 

Podzols; 
siliceous 
sands with 
clay under­
lays; 
humic gleys 

Sub-humid 3 

Cainozoic 
(Pleistocene, 
Holocene) 
sands; sand 
sheets with 
lacustrine 
reworking 

Shining peppermint, 
saw banksia, manna 
gum woodland 1 

Podzols; 
sllicef^us 
sands; 
soloths 

Sub-humid 3, 
maritime 

Increased salinity 

of Gippsland Lakes 

reduces protective 

vegetation on 

margins with 

consequent wave 

erosion of exposed 

shores 

(Wind erosion 

is uncommon 

wave erosion 

is serious) 

Land on 

active 

fluviatile 

soils 

Adequately 

drained 

areas 

with 

arable 

soils 

Da Delta Cainozoic 
(Holocene) 
sands, silts, 
humus; levees 
deltas, 
swamps 

Forest red gum, 
Gippsland grey box 
open forest 11; 
swamp paperbark 
closed scrub; 
PhragmlteB grassland 

Alluvial 
soils 

Sub-humid 3 
maritime 

Ml Maffra 1 Cainozoic 
(Holocene) 
clays, silts, 
sands; flood 
plalna with 
small channels, 
levees 

Forest red gum, red 
box open forest 11 

Minimal 
prairie 
soils; 
red earths; 
alluvial 
soils 

Sub-humid 3 

Increased salinity 

of Gippsland Lakes 

reduces protective 

vegetation on margins 

with consequent wave 

erosion of exposed 

shores 

(Delta land system); 
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Distinguishing Map 
Geomorpholog- characterlst- sym-
Ical province les bol 

Land system Geology Native vegetation Soils Climate Soil erosion 
hazard 

Land on 

active 

fluviatile 

soils 

Adequately 

drained 

areas 

with 

arable 

soils 

M2 Maffra 2 Cainozoic 
(Holocene) 
clays; high­
est parts 
of flood 
plains 

Forest red gum open Minimal 
forest 11— prairie 
woodland 11 soils 

Sub-humid 3 

Wt Walnut Cainozoic 
alluvium, 
colluvium; 
terraces, 
channels, fans 

Yellow box, manna gum. Alluvial 
narrow-leaf peppermint soils; 
open forest 11; siliceous 
closed sedgeland sands 

Sub-humid 2 

Poorly 

drained or 

Inundated 

areas, non-

arable soils 

Ms Morass 

Nk Nambrok 

Sy Sandy 

Sd Stratford 

Th Thomson 

Cainozoic Swamp gum, forest red Alluvial 
(Holocene) gum open forest 11; soils; 
alluvium; swamp paperbark closed siliceous 
swamps scrub; sedgeland; sands; 

S a l i a o r n i a herbfield; solodic 
PhragmiteB grassland soils 

Sub-humid 3 

Cainozoic 
(late 
Pleistocene) 
alluvium; 
low-lying 
poorly drained 
flood plains 

Forest red gum 
open forest 11— 
woodland 11 

Uiesenhodens Sub-humid 3 

Cainozoic White stringybark, Siliceous 
sandy yertchuk, manna gum, sands; 
alluvium; but but woodland 1—11; podzola 
terrace swamp paperbark closed 

scrub 

Sub-humid 3 

Cainozoic 
(Holocene) 
alluvial sands; 
terraces, 
braiding 
channels 

Grassland Alluvial 
soils 

Sub-humid 3 

Cainozoic 
(Holocene) 
clayey 
alluvium 
lowest 
terrace, 
channel lev­
ees, oxbows, 
swamp s 

Forest red gum, swamp 
gum, red box open 
forest 11—woodland 
11; swamp paperbark 
closed scrub 

Wlesenbodens; 
red earths; 
humic gleys 

Sub-humid 3 

waterlogging 

and salting; 

puddling of clayey 

soils by stock 

reduces soil 

structure 

(Deterioration 

In soil structure 

commenced with 

settlement -

common and 

moderate to 

severe) 
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Geomorpholog­
ical province 

Distinguishing 
characterist­
ics 

Marine 

frontages 

Map 
sym­
bol 

Bl 

Land system 

Booĵ an 1 

Geology Native vegetation Soils Climate Soil erosion 
hazard 

Land In 

active 

coastal 

situations 

Cainozoic Foredune vegetat- Undifferent-
(Holocene) Ion; coast banksia lated sands; 
marine sands; woodland 1 calcareous 
modern dunes, sands 
beaches 

Sub-humid 3 
maritime 

Lacustrine B2 Booran 2 Cainozoic Forest red gum, 
(Holocene) coast banksia 

frontages lacustrine woodland 1 
sands; modern 
dunes, 
beaches 

Siliceous 
sands 

Sub-humid 3 

Uind erosion; 
wave erosion of 
B2 system as for 
Ds system above 
and normal 
coastal 
attrition 
(erosion is common 
and is moderate 
to severe) 
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LAND USE 
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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, soils, vegetat­
ion ,' and fauna. 

Since Europ 
alterations 
have taken 
fauna have 
exotic past 
soils have 
dammed, and 
intensive t 

ean settlement, however, 
to the natural environment 
place. Native vegetation and 
been removed or displaced by 
ures and Introduced animals, 
been cultivated, rivers 
native forests managed for ; 
Imber production. The land 

has reacted in different ways according 
to its characteristics, and according to 
the type of use and management applied. 
Some land types are particularly sensit­
ive to the changes being wrought on 
them; others are less so. 

Anything 
to susta 
quired b 
levels o 
may also 
adjacent 
Hazards 
of land 

that reduces the land^s ability 
in production of commodities re-
y the community at satisfactory 
f quantity and quality (and that 
threaten the productivity of 
land) is regarded as a hazard, 

associated with the management 
in the area are discussed below. 

Physical Hazards 

Soil Erosion 

Soil deterioration is a cost to the com­
munity, not only in terms of the direct 
costs involved in the control of soil 
erosion and later rehabilitation, 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 . i - • 

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

Vegetation and its 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 soil 
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 reservoirs. 

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 
erosion. A well-vegetated catchment 
provides the best conditions for soil 
conservation, sustained yield of high-
quality water, and flood mitigation. 
The removal of native 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 reservoirs. Sheet and gully 
erosion are common hazards associated 
with water movement, the risk increasing 
rapidly with slope. In th'e study area, 
however, the incidence is low and seldom 
serious. 

A statement of erosion hazard is an 
evaluation both of the probability that 
erosion will occur and of Its likely 
severity. The degree of tolerance to 
various kinds and intensities 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 

geomorphic units identified 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 is 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 is erosion that af­
fects forest tracks. 

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

Plateaux 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 
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The erosion of fo res t t racks -
such as thia one north of 
Ray f i e l d - i s often the s ingle 
moat aerioua form of ao i l 
erosion 

rainfalls tend to seal the surface of 
these soils, thereby reducing infiltrat­
ion of water and aggravating the 
drought effects of subsequent dry 
weather. 

The removal of local base-level struc­
tures, such as the destruction of rock ; 
bars, could cause serious erosion of 
this unit's colluvial and alluvial 
soils. .1 _, , 

Piedmont Downs 

Slight to moderately severe sheet and 
gully erosion are common in the majority 
of soils of this geomorphic unit. Tun­
nel erosion is occasionally evident, and 

the erosion of tracks can also be a 
problem. 

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

Near Glenmaggle, moderate gully erosion 
has occurred on volcanic soils; 
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An e rod ing bank on the 
M i t a h e l I River s i l t 
j e t t i e s 

elsewhere, the rapid recovery of vegeta­
tion on these soils has reduced the in­
cidence of erosion. Puddling of the 
soil by stock destroys its structure and 
Increases surface water run-off. 

Alluvial and coastal plains 

Erosion of the Pieistoe 
of the plains commenced 
is seldom serious, and 
uncommon. More serious 
increase in the concent 
these areas may eventua 
reduction in tree cover 
dation of crop and graz 

ene land surface 
with settlement, 
is now relatively 
ly, the gradual 
ration of salt in 
lly cause further 
and cause degra-
Ing lands. The 

clay soils here are also susceptible to 
waterlogging, and to puddling by stock, 
with the consequent destruction of soil 
structure and increased run-off. 

Wind erosion of the Inland sand sheets 
and dunes is uncommon, but has serious 
potential once initiated. Wind and wave 
erosion of the coastal sands is a feat­
ure of the dynamic coastal dunes. 

Perhaps the most obvious form of erosion 
is that effecting the banks of the lower 
and middle reaches of the major rivers, 
the Gippsland Lakes, and Lake Glenmagg­
ie. While all forms of erosion, Includ-
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ing bank erosion, are natural phenomena, 
the period since European settlement has 
seen an enormous Increase in its rate 
and extent. 

During this period, stream-bank erosion 
has increased 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 include the defoliation 
of river banks (largely as a result of 
grazing). Increased run-off from agri­
cultural and urban areas, the policy of 
widening and straightening rivers to 
cope with this run-off, and the removal 
of natural barriers such as logs and 
rock reefs from the river bed. 

The increase in stream-bank erosion has 
accelerated the deposition of silt into 
the Gippsland Lakes, which in turn is 
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 artlfical 
opening in the outer barrier at Lakes 
Entrance, increased salinity in the lakes 
led to the destruction of the protective 
reed-swamp (Phragmi tes ) vegetation along 

lake margins. As a result, wave action 
has caused erosion over almost three-
quarters of the 320-km shoreline of 
Lakes Wellington, Victoria, and King. 
Erosion is most serious in the last two, 
where- salinity levels are highest. 

Erosion is consuming the sedimentary 
deltas or 'silt jetties' 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 

Fringing reed-awamp helps the Latrobe 
River de l ta expand into Lake Wellington 
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rivers. Similar deltas are still being 
formed in Lake Wellington by the Latrobe 
and Avon Rivers, where a reed-swamp 
fringe still remains. In comparison, 
the internationally famous Mitchell 
River silt jetty is being broken up into 
chains of islands as waves attack its 
unprotected shore. 

Floods 

All the major rivers that flow through 
the study area are subject to flooding. 
In the opper reaches of streams, peak 

flows are confined to well-defined 
drainage lines. The lower reaches, 
however, are characterized by extensive 
flood plains that merge with the wet­
lands surrounding the Gippsland Lakes. 

Flooding of sufficient magnitude to 
cause some inconvenience to landholders 
immediately adjacent to streams occurs 
quite often - on average once or twice a 
year. (There are periods of several 
years without floods, and other years 
with up to seven.) Generally only minor 
flood damage results. During major 

Flooding of the major 
r i v e r s can r e a u l t in the 
inundation of large 
areaa of valuable farm 
land 
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floods, however, such as those exper­
ienced in January I97I and June 1978, 
vast areas of flood plain are inundated, 
resulting in substantial damage to prop­
erty and causing considerable disruption 
and inconvenience 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 construction 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 action, the State Rivers 
and Water Sunplv Commission uses guld-
lines for building and planning purposes 
based on a flood level of 3-0 m Austral­
ian Height Datum in Lake Welllnton 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 nuisance flood­
ing for several stream sections (see 
Figure 5). A number of private levees 
have been built 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, like the river improve­

ment works and low levees, have only a 
limited effect on the larger floods. 

Salting 

In the Macallster Irrigation District, 
the use of irrigation caused a rise In 
the local water tables and brought salt 
to the surface. By 1959s toxic concen­
trations of salt and high groundwater 
levels had damaged large areas of crops. 

Although the major problem arose in the 
Central Gippsland 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 in­
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 drains serve the 
Macallster Irrigation District. 

Wildfire 
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Both the frequency and the severity of 
wildfire deserve careful attention when 
considering land use and associated 
issues, because human life and property, 
and natural resources, are involved. 
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 

resources. Each 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 

1970/71 

1971/72 

1972/73 

1973/74 

1974/75 

1975/76 

1976/77 

1977/78 

1978/79 

1979/80 

Totals 

Percentages 

* Note: In 

Lightning 

No. 

9 

13 

13 

4 

12 

-

3 

13 

10 

17 

94 

34 

Area 
(ha) 

20 

10 

6.000 

2 

13 

-

1 

45 

92 

223 

6,406 

18.3 If 

eludes 10,000-

Deliberate 

No. 

4 

10 

9 

1 

2 

-

4 

7 

-

9 

46 

i.5 

-ha 

Area 
(ha) 

285 

400 

7.500 

40 

1 

-

120 

574 

-

175 

9,095 

26.0 

Escapes from 
on 

No. 

-

7 

7 

1 

3 

3 

1 

11 

-

10 

42 

15 

fire starting 

fires 
private property 

Area 
(ha) 

-

1,200 

38 

6 

-

90 

-

6,050 

-

115 

7,499 

21.4 

Tourists/ 
campers 

No. Area 
(ha) 

1 4 

1 3 

8 175 

1 4 

-

1 

1 

3 10 

2 

6 16 

24 212 

8.5 0.6 

from motoring accident on Princes 

Industrial 

No. Area 
(ha) 

4 

1 6 

5 30 

I 

2 

2 

2 

3 

1 

3 

24 36 

8.5 0.1 

Highway. 

Miscellaneous 

No. 

-

1 

7 

-

3 

-

-

6 

4 

5 

27 

10 

Area 
(ha) 

-

-" 

870 

-

-

-

-

10.105* 

30 

11 

11.016 

31.5 

Unknown 

No. 

-

• t 

-

-

-

-

1 

5 

5 

9 

21 

7.5 

Area 
(ha) 

-

1 

-

-

-

-

_ 

520 

20 

174 

715 

2.0 

Totals 

No, Area 
(ha) 

18 309 

34 1,620 

49 14,613 

8 52 

22 14 

6 90 

12 121 

48 17.304 

22 142 

59 714 

278 34,979 

100.0 100.0 
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Mopping-up operationa a f t e r a f i r e 

outbreaks and more than 7 
burnt involved fires that 
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fires, which 
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hunderstorms in 

South-eastern Australia is 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 30̂ ,̂000 ha of forest and rural 
land between Glenmaggle and Bruthen in 
1965. Losses to forest values, stock, 
and property were high. 

Fuel type, topography, and the charac­
teristic weather combine to give the 
study area the potential for serious 
conflagrations. 

Dry foothill forests form a broad belt 
to the north of private property - which 
occupies most of the coastal plain. The 
forests are predominantly stringybark--
gum with shrubby understoreys in which 
the readily flammable fuels build up 
rapidly. Furthermore, the characterist­
ic 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 numerous spot fires ahead of 
the main front. 

The steep and broken topography of the 
foothills also assists the spread of 
fire, which burns rapidly up steep 
slopes. Moreover, the slow and diffi­
cult access in such terrain handicaps 
suppression efforts. 

In mountain forests (wet schlerophyll 
types) the accumulation of litter can 
become quite high, but the risk of fire 
is low because the litter rarely becomes 
dry enough to carry fire readily. Dur-
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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 builds 
up swiftly, and strong winds in spring 
and summer desiccate dead and living 
vegetation alike, to create extended 
periods of high fire danger. 

Most of the study area is In a zone of 
relatively low rainfall. In years of 
particularly low rainfall, the annual 
summer drought is extended and the fire 
danger Increases, with conditions of low 
relative humidity, high temperatures, 
and strong winds. Prevailing winds in 
the foothills during summer blow from 
the south-east. Wind direction may vary 
locally, however, because of topography. 
This makes prediction of fire behaviour 
more difficult and therefore complicates 
suppression efforts. 

Fire damage on forest land 

Both timber and environmental values are 
at risk from wildfire. 

The major threat that wildfire poses to' 
timber production on forest land in this 
area is 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 

mountain ash forests are fire sensitive, 
and severe wildfire kills many trees 
outright. If the trees have reached 
merchantable size, however, some timber 
can be recovered by prompt salvage oper­
ations . 

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 veins and scars 
in timber may be directly attributed 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 poc­
kets of rot. Also, high-intensity fires 
can cause severe damage to young re­
generating forests, leading to a serious 
loss of productivity in the long term. 

Watershed values may be Impaired follow­
ing severe fire. Until the vegetation 
recovers, the soil may be subject to 
erosion - particularly in steep country 
and when heavy rains follow soon after a 
fire . 

Wildlife values may also suffer. Pop­
ulations of many animals are depleted in 
severe and widespread fires and their 
recovery will vary according to habitat 
requirements of the species. Generally, 
effects are less severe where fire 
results in a mosaic of burnt areas and 
untouched or lightly burnt ones. This 
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The a f t e rma th of a wild 
f i r e t h a t , in November 
1980, burn t a l a r g e a rea 
of f o r e s t west of 
Nowa Nowa 

is likely to be the case for much of the 
study area because of the intermixing of 
dry north and west slopes with molster 
south and east slopes. 

Control of fire 

The Forests Commission has sole respons­
ibility throughout the State for the 
suppression" of fires in State forest, 
national parks, and protected public 
land and, unless specifically excluded, 
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 Commission, 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 its 
direction. 

In all cases, organizations equipped to 
fight fires are party to mutual support 
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arrangements to ensure that substantial 
numbers of men and equipment are quickly 
available for fire suppression. 

Speed of attack is critical, and there­
fore early detection is essential. Nine 
fire towers within the study area and 
four just outside it provide the basic 
detection system. Support is given by 
aircraft patrols after periods of thun­
derstorm activity in 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 Is 
regularly maintained. 

Fire-prevention works include provision 
of access and the use of low-intensity 
fires to reduce fuel quantities. If 
left undisturbed, forest fuels will ac­
cumulate to levels that can result in a 
fire - if burning under moderate to 
severe weather conditions - becoming un­

controllable. Reduction of fuel quant­
ities by controlled burning Is practised 
to assist in the control of wildfires 
and reduce their severity, thereby aid­
ing the protection of valuable assets. 

Where possible, broad-area burning is 
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. 
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Biological Hazards 

During the last 100 years, Acts of Pari' 
lament have been passed in Victoria in 
the attempt to control pest plants and 
animals. 

The Vermin and Noxious Weeds Act 1958, 
which consolidated earlier legislation, 
is administered by the Vermin and 
Noxious Weeds Destruction Board, and 
proclaims various pest animals, birds, 
and plants as vermin or noxious weeds. 

The majority of pest 
duced. Animal pests 
the country by the th 
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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, 
wild 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 native birds for feeding and nest­
ing. They can also cause damage to 
crops and carry disease to poultry 
farms. At present, no official regula­
tory action has been taken on either 
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 
impact' on native fauna, as wallabies and 
wombats form a regular part of their 
diet. Trapping controls have kept their 
numbers down and they are causing little 
harm to stock in most agricultural 
areas . However, serious stock losses 
can occur at times, especially on farm­
land adjoining forested public land. 

Poxes and cats prey on the smaller nat­
ive birds and animals. Foxes can con­

tract well-known bacterial and viral 
diseases, such as rabies (not currently 
present in Australia) and distemper, 
that affects dogs, humans, and possibly 
native animals. Control measures in­
clude lOBO 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 rabbit is by far the great­
est single animal hazard to the Austral­
ian environment and to primary industry. 
Within the study area, rabbits 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 erosion problems -
throughout the State in the past; it is 
only the control programmes that are 
preventing a return to this situation. 

The introduction of biological control -
in the form of myxomatosis - in 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 ( C y p r i n u s c a r p i o ) - a troublesome 
Introduced fish species - are widely 
distributed throughout the study area. 
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Research conducted in other countries 
suggests that carp may significantly 
affect the aquatic environment at densi­
ties greater than 200 kg per ha, by up­
rooting aquatic vegetation, reducing 
numbers of benthic animals, and increas­
ing turbidity by stirring sediments 
while feeding. 

Carp probably ex 
during the late 
when they were 1 
expanding their 
that such dens it 
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critical levels, steps 
to remove the carp, pri-
ommerclal exploitation. 

Native animals in the area that have 
been classified as vermin Include ding­
oes and wombats. The problems and con­
trol 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 policy followed by officers 
of the Vermin and Noxious Weeds Destruc­
tion Board Is to catch or destroy the 
offending animal following complaints by 
a landholder. 

A number of other native animals and 
birds have caused localized problems in 

the area, and in some cases the Fisher­
ies and Wildlife Division has issued 
permits for the control of a specific 
population. 

Eastern grey kangaroos are widespread 
through the area, sheltering in forested 
areas during the day and grazing on ad­
jacent crops or pastures in the mornings 
and. evenings. They cause physical dam­
age to fences and crops as well as re­
duced productivity of farmland, partic­
ularly in the cooler 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-tailed possums become a nuisance 
in urban areas, where they may damage 
gardens and nest in ceilings and 
wall cavities of houses. Occasionally 
they cause damage to plantations or 
orchards. Fruit bats have also caused 
orchard damage on rare occasions. On 
one occasion, in 1969, a permit was iss­
ued to control water rats that were eat­
ing fishing gear at PaynesvlIIe. 

Native birds that have occasionally been 
a nuisance 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 E s c h e r i s c h i a a o l i level of 
domestic water storages if sufficient 
numbers roost there. 

Sulphur-crested cockatoos damage grain 
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-wide survey of proclaimed 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. Their importance 
is 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, 
it 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 herbicide 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 smalI s t ream choked by b l a c k b e r r i e s 
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areas of mountainous country, and in the 
vegetable-growing areas the use of hor­
mone weedicides would endanger the prod­
uctivity of crops. There Is also in­
creasing public concern about the comm­
only used spray 2,4,5-T. 

Efforts to find a mechanism for biolog­
ical control of blackberry started in 
1977. Two organisms, a stem borer and a 
rust, showed potential. However, sub­
sequent specificity tests to ensure that 
these organisms would not harm any crops 
or native plants showed the stem borer 
to be unsuitable. Tests on the rust are 
to be completed in I982. 

St. John's wort (Hyper icum p e r f o r a t u m ) 
creates a considerable problem in the 
study area as, to a lesser extent, do 
great mullein (Verbasaum t h a p s u s ) and 
horehound (Marrubium v u l g a r e ) . Various 
species of thistle that are declared 
noxious weeds have importance on both 
public and private land and could spread 
rapidly, particularly on cleared and 
cultivated land, if controls were relax­
ed. Boneseed (Chrysantheme i d e s m o n i l i -
f e r a), which is scattered throughout the 
area, has serious potential and is 
closely monitored. 

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 remaining 
eucalypts, such as forest red gum, have 

suffered severe dleback. The primary 
cause Is probably extensive and periodic 
defoliation by various Insects, includ­
ing Scarabaeidae (Christmas beetles), 
Chrysomelidae (leaf beetles), Psyllidae 
(lerps), and various species of moth, 
such as the gum-leaf skeletonlzer moth 
(Uraba l egens ) and the mottled cup moth 
(Dorat ifera vulnerans) . 

Wood-boring insects that attack euca­
lypts Include the horizontal borer ( A U S -
t roplatypus incompertua), This 
indigenous ambrosia beetle breeds in all 
eucalypts local to the study area except 
gums, red ironbark, and, Gippsland grey 
box. It can cause substantial degrade 
by constructing extensive small-diameter 
galleries in the heartwood. The assoc­
iated ambrosia fungi cause further 
degrade by staining the wood along the 
gallery walls. 

In radiata pine plantations and shelter 
belts, the wood-boring Slrex wood wasp 
(Sivex n o o t i l i o ) has been found, but 
population levels of the pest are low at 
present. The best control techniques 
are to maintain 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 Slrex adults, while 
the latter kill the larvae. 

Fungal Disease 

The cinnamon fungus ( P h y t o p h t h o r a c i n n ^ 
amomi) Is found in both agricultural and 
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forest soils within the study area. It 
is widely distributed in farmland, where 
it causes disease to some horitcultural 
crops. Evidence suggests that the fun­
gus has been carried into forest areas 
via soil 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 isolated from soil samples taken 
beside a few diseased trees along the 
Nowa Nowa—Glllingall 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 machinery. 

Symptoms of the disease resemble those 
produced by drought - the 'affected euca­
lypts shed some of their foliage and the 
crowns die back; in severe cases, the 
tree may be killed. Understorey shrubs 
show varying symptoms but the more-
susceptible plants may die suddenly. 

Heavy summer rain, particularly in poor­
ly drained areas, increases the incid­
ence and severity of the disease. 

The potential for Injury by the fungus 
is related principally to soil type and 
drainage, climate, and plant species. 

High levels of soil moisture assist the 
development of the disease. Recent 
research shows that soils must be ! 
saturated for Infection to occur. Such ' 
conditions are likely after heavy rain, 
in areas receiving additional drainage 
water, or on poorly drained sites. The 
fungus is also favoured by soil tempera­
tures between 15'̂ C and 30^0, with an 
optimum of about 26^0. Thus the risk of 
disease is greatest in warm climates or 
during prolonged periods of warm weather 
(especially when combined with high 
rainfall). Soil temperatures greater 
than 30^0, however, are injurious to it. 

Soil organic matter harbours numerous 
fungal and'bacterial micro-organisms 
that are antagonistic to P. cinnamomi. 
These organisms reduce the amount of 
fungus present and its level of activ­
ity. The hazard will therefore tend to 
be lower in soils rich in organic matter 
and higher in infertile sites. 

Soils carrying the highe 
those- that are both poor 
infertile. The profile 
sandy silt overlying an 
at about 5.0 cm depth and 
is flat. Moderate-risk 
similar profile, but in 
ography the impeding lay 
50 cm, whereas for soils 
lies between 50 cm and 1 

st risk are thus 
ly drained and 
is usually a 
impervious clay 
the topography 
soils have a 
undulating top­
er lies at about 
on flat land it 
50 cm. 

Deep, moderately fertile, and well-
drained soils on undulating topography 
have a low rating; while mountain forest 
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An a rea of f o r e s t d e v a a t a t e d by a combi­
n a t i o n o f Phytophthera cinnamomi and 
f i r e 

soils, which are characteristically 
deep, well-drained, and rich in organic 
matter, have very low risk. 

Apart from environmental conditions, the 
incidence and severity of attack by 
cinnamon fungus is also related to the 
vegetation type, as plant species vary 
in their susceptibility to the disease. 

Mountain ash and alpine ash are moder­
ately sensitive to the fungus, but grow 

All f o r e s t r y v e h i c l e s have s o i l washed 
from them before l eav ing Phytophthera -
i n f e s t e d a r e a s 

naturally in mountain areas where the 
cool climate and well-drained soils do 
not favour it. Other species, such as 
red gum and Gippsland grey box, may grow 
in areas with a higher hazard but are 
tolerant of the disease. 

Of the eucalypt species typical of coas­
tal and foothill forests, sllvertop 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 in­
fection . 

Research is continuing on methods of 
combating the fungus. One preventative 
measure applied in the study area is the 
application of quarantine regulations to 

ensure that heavy machinery used in inf­
ected coastal areas is thoroughly clean­
ed before entering mountain areas. 
Other practices such as modification of 
harvesting and regeneration operations 
may be used if research shows that these 
are effective and practicable. 

Water-quality Problems 

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 Macallster Rivers. The 
former drains the heavily Industrialized 
Latrobe Valley; the latter drains the 
Macallster Irrigation District. 

Developments being planned- for the La­
trobe Valley could only lead to further 
reduction in the quality of water in 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 utilization of the area's sur­
face water resources, as described in 
chapter 7, will necessarily reduce 
stream flow, thus contributing to the 
Increasing water-pollution problem. The 
effects on rivers of such reductions in 

flow include less flushing, higher 
biological oxygen demand, fluctuating 
dissolved oxygen, increased temperature 
range. Increased pollutant concentrat­
ions, and ecological Instability caused 
by the loss of sensitive species. 

Increased irrigation may lead to greater 
nutrient and salinity 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 Impact will be most 
significant 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 
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* insufficient 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 
Victoria 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 variations. Such an 
environment is stressful to aquatic life 
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

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 importance of wetlands as sinks for 
nutrients and suspended solids is well 
known. If lack of inundation were to 
result in permanent loss of portions of 
its surrounding swamps, nutrient and 
suspended solid loads in Lake Wellington 
would undoubtedly increase. 

It has been claimed that developments in 
the Latrobe Valley will lead to the 
eutrophlcation of Lake Wellington. Such 
an outcome is far from certain, however. 

Perhaps the most realistic scenario for 
the immediate future is a general in­
crease in inputs to the lakes of total 
suspended solids and nutrients, 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 trophic status is currently imposs­
ible. 
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CONSERVATION 

Conservation is concerned with man's re­
lation to his environment. The need for 
conservation of economic resources is 
obvious, because society uses these for 
many of the material comforts of modern 
life. These aspects of conservation are 
considered in 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 archeologlcal and 
historical features. In recent years, 
society has placed a greater emphasis on 
the need to protect these attributes. 
Such protection is Important for many 
land uses, including reference, conserva­
tion of species, 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 soli instability or falling pro­

ductivity, is often helped by reference 
to an undisturbed example of that land 
type. Here the soils, 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 species. Such genetic 
material is already being used, and will 
be Increasingly employed to breed plants 
and animals with required characterist­
ics . 

Reference areas must be carefully chosen 
and managed to permit natural processes 
to continue without disturbance. In 
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 remain for some land types 
in the study area. For instance, the 
forest red gum woodlands that were form­
erly widespread over the Gippsland 
plains west of Bairnsdale 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 sped 
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t none should knowingly be 
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Chemists, geneticists, physiologists, 
and scientists in many other fields 
place a special value on each species 
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 existing species and 
their associations in their natural hab­
itats is therefore an Important land 
use. The survival of some species may 
require certain precautions in an area 
because few individuals remain. In oth­
er instances, particular species may 

be living in unusual habitats, or near 
the limits of their distributions, and 
this may justify devoting land expressly 
to their conservation. 

Threatened species and those endemic to 
the study area must receive high prior­
ity for preservation. Appendix 1 lists 
significant plant species in the study 
area. The status of the vertebrate ani­
mals recorded in the study area is noted 
in Appendices 2-6. 

For the conservation of plants and ani­
mals, it is essential to recognize the 
ecosystems they form (the Interdependent 
complexes of soils, water, air, plants, 
and animals) and, where possible, to 
conserve examples of each major one. 

The range of different ecosystems in a 
region Is often reflected In the vege­
tation. Plants express the various con­
ditions of soil and climate, and they 
determine the types of food and shelter 
available for animals. Conservation of 
a representative area of each distinct 
vegetation formation therefore ensures 
the protection of most of the different 
ecosvstems and most of the Individual 
species. 

Special 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. 
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The more accessible and spectacular 
features also attract tourists; but, un­
like historical or archeologlcal sites, 
these geological features are not 
protected by any specific legislation in 
Victoria. It is therefore Important 
that they be satisfactorily preserved in 
suitable reserves. 

The Register established under the 
H i s t o r i c Bu i ld ings Aot 1974 does not in­
clude buildings 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 cities 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 outdoor rec­
reation is discussed in Chapter 14. 
Bird-watching, nature study, hunting, 
and bushwalklng all require conservation 
of the native plants and animals; pic­
nicking and pleasure driving simply re-
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Picnic f a c i l i t i e s 
behind the primary dune 
at Lake Bunga 

areas are also valuable in providing 
some degree of solitude and contact with 
nature, and In reducing the pressures on 
places better suited 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 finest creations - 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 is 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 - giving students oppor­
tunities to see natural land forms and 
observe. Interpret, collect, and monitor 
biological processes. In some circum­
stances laboratory facilities and assoc-
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lated accommodation are needed so that 
successive groups can undertake long-
term studies. This may require land to 
be specifically set aside for education. 

Viability 

Each natural community has evolved with­
in its particular environment, with all 
the species forming a stable but slowly 
changing system. Undisturbed, the com­
munity represents the best combination 
and relative abundance of the plant and 
animal species that can continue to live 
artd compete with each other in the pre­
vailing soil, topographic, hydrological, 
and climatic conditions. 

Different natural systems have different 
degrees of stability. In some of the 
most vulnerable, stability depends on 
some particular facet, such as special­
ized vegetation; others may have inher­
ent topographic, soil, 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 their area and so tend to be 
better buffered against intrusive fact­

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. Communities that exist in more 
variable climatic zones - regions- prone 
to drought, floods, or fire - usually 
require large areas (or more examples 
set aside) to ensure survival. 

Small areas can nevertheless contribute 
to nature conservation or the preservat­
ion of particular features. These in­
clude narrow reserves along streams, 
roadsides, and railways, 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 birds 
and as wildlife 'corridors' for small 
animals. This 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 vis­
itors, fencing to exclude introduced 
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animals, eradicating introduced species, 
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 alienation or despoliation 
as they should have been. 

Types of Reserve 

Many of the uses discussed above are 
complementary, and this is reflected in 
the types of reserves into which natural 
land is placed. In reference areas, 
where the emphasis is on the retention 
of natural conditions, conservation of 
species and water production are the 
only other compatible uses. 

Parks, however, encompass a wider range 
of uses - conservation of plants, ani­
mals, and land forms; differing forms of 
recreation, education, and other uses 
such as the preservation of Important 
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 conservation 
of species of animals and their habitats 

Is the main aim, and this may sometimes 
be compatible with recreation. 

Education areas may need to be set aside 
where alterations to the environment for 
experimental purposes, not permitted in 
parks, can be carried out. Other types 
of reserves that may be proclaimed 
Include flora reserves, flora and fauna 
reserves, bushland reserves, streamside 
reserves, recreation reserves, scenic 
reserves, geological reserves and 
historic reserves. 
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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 activities carr­
ied out on public land. Recreational 
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-modified landscapes 
such as forested and cleared lands, 
water bodies, and air space. The rec­
reation resource itself is a combination 
of physical and biological features and 
the ability and desire of Man to apprec­
iate or use it. 

Outdoor recreation in the study area is 
concentrated on public land, which in­
cludes some of Victoria's most outs-tand-
ing recreational features. As well as 
providing for the recreational require­
ments of local residents, these features 
attract almost one million visitors to 
the area each year. Thus, the utilizat­
ion of public land as a recreational 
resource not only gives enjoyment to the 
user, but also forms the basis 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 
destination for holiday-makers. Pamph­
lets dating from early this century ad­
vertised tours involving travel by train 
from Melbourne, steamer cruises on the 
lakes, and trips by 'drag' (horse-drawn 
coach) to other points of interest. 
With subsequent increases in personal 
mobility, disposable 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, 
especially accommodation and retail 
facilities In resorts such as Lakes 
Entrance, Metung, and PaynesvlIIe. 

Public land In the study area provides a 
variety of natural and semi-natural 
environments well suited to cater for a 
wide range of activities. It supports 
activities ranging from canoeing to 
caving, and as disparate as horse-racing 
and bushwalklng. 

However, most outdoor recreation is 
water-based, with the Gippsland Lakes 
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being far and away the most popular 
venue. 

Other water-based attractions include 
the area's major rivers and streams. 
Lake Glenmaggie, and ocean beaches be­
tween Lakes Entrance and Lake Tyers. 

A brief summary of the study area's rec­
reational resources and activities is 
given below. Map 10 shows the main nat­
ural and historic features of the area 
and the locations of various recreation­
al facilities. 

Recreational Resources 

The Gippsland Lakes 

Renowned throughout Australia, the 
Gippsland Lakes offer excellent oppor­
tunities for almost all types of water 
sports, including fishing, swimming, 
boating, water-skiing, 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). Commercial 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
ion 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 is not strictly enforced. 

Yachtsmen rank the lakes system among 
the best inland areas for certain forms 
of sailing in Australia. 

Flat-water canoeists can also find suit­
able waters, but use sheltered areas 
only, because the shallow waters of the 
larger lakes (coupled with strong winds) 
can quickly produce extremely rough 
boating conditions. The less-exposed 
Lake Tyers is therefore more favoured as 
a canoeing venue. 

The combination of shallow depth and 
salinity variation in the lakes system 
has produced an extremely rich and var­
ied 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 quail, 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 
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The j e t t y a t Fisherman^s 
Landing on Lake Tyera 

and commercial facilities have combined 
to make the Gippsland Lakes perhaps 
eastern Victoria's most Important rec­
reational resource. 

Limestone caves 

The series of limestone caves between 
Buchan and Murrlndal are among the most • 
spectacular and scientifically important 
caves of this type in Australia, The 
entrances to most of these are on public 
land, and nine separate areas are pro­

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 I837, but it was not 
until 1889 that a survey of any of the 
caves was undertaken by James Stirling, 
a Mines Department geologist. In I89O 
another geologist from the Mines Depart­
ment, A.E. Kitson, 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 Fairy 
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 illuminated, and 
the various natural features protected. 

Subsequently the caves have been further 
developed and so have the facilities in 

the reserve, which now include a powered 
camping ground and caravan park. The 
reserve is managed by the Department of 
Crown Lands and Survey - with a resident 
supervisor, 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 

Limeatone format ions in 
a cave a t Buchan 
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Murrlndal, which were open to the public 
in the 1920s 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. 

Speleologists consider the area between 
Buchan and Murrlndal the most important 
caving area in the State. The Victorian 
Speleological Association has explored 
many of the caves on both public and 
private land in the area. The Associat­
ion offers members accommodation in a 
former guest house at Buchan. 

Lake Glenmaggle 

Apart from being the main source of wat­
er for Gippsland irrigation schemes. 
Lake Glenmaggle 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 meetings to sailing. 
Members of the Lake Glenmaggie Boat Club 
have use of certain facilities, 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 is not 
permitted on this land outside of the 
three caravan parks situated on the 
western foreshore, which accommodate 

around 17,000 visitor-nights annually. 
Picnic areas are provided on the eastern 
shore at Sandy Point and also near the 
dam wall. Approximately 14,000 vehicles 
visit the latter site each year. 

National and other parks 

Glenaladale National Park lies 30 km 
north of the Princes Highway, off the 
Fernbank—Dargo Road, and is 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 contains important examples 
of temperate rainforest and outstanding 
geological 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 
overhanging 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 in 
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 receives more than 16,000 visit­
ors a year. 

Even though the Lakes National Park and 
the Gippsland Lakes Coastal Park are 
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A p i c n i c a r e a i n t h e f o r e s t s n o r t h o f 
Lakea E n t r a n c e 

outside the study area, their location, 
south of Lake Victoria, obviously places 
them as part of this recreational re­
source. These parks contain walking 
tracks, picnic sites, camping grounds, 
and jetties, and provide ideal opportun­
ities for nature study, especially bird-
watching. They attract 110,000 visitors 
per year. 

Surrounding Lake Tyers is the 5,3I5-ha 
Lake Tyers Forest Park, 3,720 ha of 
which lie within the study area. This 

constitutes the largest conservation re­
serve in the area. It is well served 
with access roads and walking tracks, 
and picnic and toilet facilities are 
provided at a number of places. 

Its main feature Is of course Lake Tyers 
itself - a drowned river valley that is 
often closed to the sea by a sand barr­
ier. Its 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. 
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Rivers and streams 

Water bodies always provide a focus for 
recreational activity and the study area 
is well endowed in this respect, not 
only with lakes but with a number of ma­
jor rivers and streams. 
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As well as being a significant scenic 
attraction, they provide opportunities 
for boating and estuarlne 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 facilities 
have been developed at a number of spots 
to take advantage of the pleasant river­
ine environment. Examples include the 
Blue Pool reserve and the Quarries re­
serve on Freestone Creek, and one at 
Cheynes bridge on the Macallster River. 
Other more isolated picnic 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 pursuits are pleasure driving, 
fishing, white-water canoeing, bush­
walklng, and fossicking; others are pic­
nicking, swimming, blackberrying, nature 
study, and horse-riding. In addition, 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 

Golden Point Hut on Ben Cruachan Creek 
along Purgatory Spur towards Mount 
Wellington and Lake Tali Karng and the 
tracks along the Avon and Mitchell 
Rivers are the most popular. Sambar 
deer are hunted in the Glenmaggle Creek 
and Wentworth River catchments as well 
as in a number of other localities 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 is patrolled 
by a surf llfesaving 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 lO-km stretch is suitable for 
surf-beach fishing. 

Activities 

Pleasure driving 

A survey carried out in 1975 by McKenry, 
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 in the preceding 12 months. 
This does not mean that all of these 
people toured through public land in the 
Gippsland 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 variety of tours 
over a well-maintained road system. The 
HeyfieId--Llcola road offers some of the 
best scenic driving in Gippsland, pro­
viding excellent views of the pastoral 
Macallster 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 sightseers. Local pleasure 
driving is also common in the foothills 
north of Balrnsdale, especially towards 
Mount Taylor and Bullumwaal. 

Popular locations for four-wheel-drive 
touring and trall-bike-rldlng Include 
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 public land near Boisdale as a 
hill-climb clx'cult. 

Camping 

Although Informal camping takes place on 
public land throughout the study area. 

it is concentrated along accessible 
rivers such as the Macallster and Tambo. 

Camping and caravan parks with full 
facilities, including powered sites, are 
located on public land behind Eastern 
Beach, at PaynesvlIIe, Eagle Point, and 
in the Buchan Caves reserve. Camping Is 
also permitted at the Quarries reserve 
north of Briagolong, but facilities 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 l6 are school, 
youth, or family camps, mostly located 
close to the Gippsland Lakes. The four 
commercial camps are situated in locat­
ions 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 additional activities they offer. 
For example, horse-riding safaris may be 
offered or a greater range of recreation 
facilities provided. In all cases, 
parties use camps as bases for recreat­
ion and for excursions to places of in­
terest within the area. In most cases 
they also make use of nearby public land 
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Camping ground a t the Buchan Caves 
r e s e r v e 

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 
concentrations of game birds also occur 
on rivers, swamps, billabongs, and dams 
throughout the study area. During open 
season, duck-shooting is permittee! on 
five State game reserves near the lakes. 

Japanese snipe, stubble quail, and hog 
deer are hunted on the Gippsland 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 

during the winter months, when trophy 
heads are at their 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 
boundaries with agricultural areas. 

Fishing 

Recreational fishing is one of Victor-
la's most popular leisure activities: a 
public opinion 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 Gippsland Lakes, ranking them 
as second only to Port Phillip Bay as 
the single most popular fishing venue. 
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Macallster River (above and immediately 
below Lake Glenmaggie), and Wonnangatta 
River. Brown and rainbow trout make up 
the bulk of the catch in these streams; 
other species include tupong, blackflsh, 
and redfin. 

Lake Glenmaggle also provides good sport 
for fresh-water anglers, with redfin and 
trout being the most commonly caught 
species. 

S u r f f i a h i n g o f f t h e N i n e t y Mi le Beach 
n e a r Lakea E n t r a n c e 

Most streams have not been s 
trout since the late 1960s t 
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Bream is the major species fished for in 
the Lakes and the estuarlne sections 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 species, some are 
more heavily populated and more popular 
with anglers tlidn others. Some of the 
most favoured of such streams include 
the Timbarra River, Haunted Stream, 

Boating 

The Gippsland Lakes and Lake Glenmaggie 
provide the study area with some of the 
best and most popular boating waters in 
Victoria. Both sail-boat and power-boat 
enthusiasts are well catered for, with 
the provision of boat-launching facilit­
ies at various locations. 

While for uhe most part these water bod­
ies offer ideal conditions for all forms 
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of boating, care needs to be exercised -
especially in Lake Wellington, where 
wind can quickly whip up the wide ex­
panse of relatively shallow water into a 
dangerous chop. Such conditions can 
prove hazardous, especially to small 
craft with inexperienced occupants. In 
the past this combination of circum­
stances has led to tragic results, with 
lives being lost. 

ownership 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 facilities in the area. 
Two marinas have been built on public 
land adjoining the lakes, at PaynesvlIIe 
and Metung, by the Shires of Bairnsdale 
and Tambo respectively. Another is 
currently planned for PaynesvlIIe. 

Boating has become a very significant 
form of outdoor recreation, as evidenced 
by the recent large increase in boat 

Additional sites are likely to be re­
quired to meet the demand for boat 
storage. 

The marina a t 
Metung 
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More than l80 private jetties are lic­
enced on Crown land surrounding the 
lakes. 

Commercial operators offer a wide var­
iety of vessels for hire, ranging from 
large craft with accommodation - such as 
yachts, motor cruisers, and houseboats -
to small aluminium dlnghys. In addition 
regular cruises on the lakes are avail­
able for sightseers or fishermen. 

Canoeing 

Canoeing, especially white-water canoe­
ing, is a form of recreation that is 
attracting increasing numbers of partic­
ipants. The study area offers excellent 
opportunities for both white-water and 
flat-water canoeing. Commercial tour 
operators run 'wild river' canoe 
and raft expeditions along the Snowy 
and Mitchell 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 canoeing. 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 Gippsland Lakes, espec­
ially Lake Tyers. 

Swimming 

The study area, with its rivers, lakes, 
and beaches, has many excellent swimming 
sites. Especially popular are the sandy 
beaches with road access 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 Fisheries 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-watching. The 
Department of Crown Lands and Survey has 
developed a self-guided nature trail at 
Lake Bunga. 

Nyerlmllang 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 I98O, and Is currently 
preparing management plans to enable the 
property to be used for educational re­
search and Interpretative activities. 
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' Fo re s tou r s ' in the Colquhoun fo res t 
north of Lakes Entrance 

In the forests around Lakes Entrance, 
the forests Commission runs guided self-
drive 'Forestours' during school holi­
days . 

These have proved highly successful, 
with as many as 1,200 people a year tak­
ing part in the escorted tours and about 
3,000 taking the self-guided tours. 

Orienteering 

Popularity of orienteering is growing. 
Orienteering groups use areas in the 

Moormurng forest and on public land east 
of Briagolong and near Bruthen, 

Bushwalklng 

While many people take short walks to 
points of Interest, public land in the 
study area is not extensively used by 
bushwalkers. The major 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 Point 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 
cricket grounds, race-courses, hlll-
climb circuits, equestrian events, and 
the like. 

Horse-riding and bicycle touring 

For many residents (especially children) 
horse-riding is a popular hobby. From 
time to time many of these people take 
rides into nearby bushland. In addit­
ion, organized groups operating from 
Mount Taylor, Valencia Creek, and Briag­
olong conduct trial rides into adjoining 
forested public land. 

Bicycle touring has returned to popular­
ity in recent times, offering as it does 
the opportunity for physical exercise 
and leisurely contemplation of the sur­
rounding countryside. A firm at Strat-
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ford organizes b icycle 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 fossicking takes place at a number 
of former gold-field sites in the East­

s' /ze Lakea Entrance Golf 
Club oeoupiea p u b l i c 
land a t the e a s t e r n 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 
fosslckers. 

Bottle-collecting is also popular, es­
pecially around the sites of former min­
ing settlements. 
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Guided toura of the limeatone cave a 
a t t r a c t tena of thousanda of v i a i t o r a to 
the Buchan Caves reserve each year 

Caving 

The limestone caves in the Buchan— 
Murrlndal area offer the best opportun­
ities in the State for this specialist 
sport, which has a small but enthusiast­
ic following. 

Tourism and the Economy 

Tourism has developed into a very im­
portant factor in the economy of the 
Gippsland Lakes hinterland - in terms of 
both money spent and employment. 

The study area forms portion of the East 
Gippsland Tourist Region, one of 12 such 

Negotia t ing a v e r t i c a l p i tch a t Baby 
Berger cave south of Murrindal 
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regions throughout the State. The Vic­
torian Eastern Development Association, 
with headquarters in Bairnsdale, Is res­
ponsible for tourist promotion within it 

A comparison with other parts of the 
State gives an insight into the economic 
significance of tourist activity In the 
area. Thus, the region's proportion of 
employed persons engaged in industries 
associated with tourist activity was 
among the highest of any in Victoria 
outside the Port Phillip District. Then 
too, few areas in the State have more 
guest rooms and bed spaces in hotels, 
motels, holiday flats, and guest houses, 
more caravan sites, or higher gross tak­
ings of caravan parks. 

The limited data available suggest that 
tourist numbers and expenditure in the 
area have been increasing. However, the 
extent to which this apparent expansion 
has generated additional employment 
opportunities is uncertain, although it 
would appear that centres like Lakes 
Entrance have benefited in this way. 

A report published by the government of 
Victoria in I98I, 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 

Table 13 

NUMBER AND ORIGIN OF TOURISTS TO EAST 
GIPPSLAND REGION 

Tourist origin Number Visitor-

International 

nights 

85,000 47,000 

Domestlc-lnter- 66,000 413,000 
state 

Domestlc-intra- 864,0 00 3,52 4,0 00 
state 

Total 1,015,000 3,984,000 

the report, are heavily qualified in 
terms of net benefit to the economy. 
Allowing for this fact, the report shows 
that the net benefit from tourism to the 
East Gippsland Region may be as much as 
$100 million per annum. The study 
area's economy is the major beneficiary 
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 domestic 
visitors to the study area, 65% came 
from Melbourne and 28^ from Victorian 
country towns. The major single purpose 
of visits to the region was holiday/ 
pleasure. 

The absence of any major 'historical park 
or museum confirms the important 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
ia's most important t-ourist destinat­
ions. Table l4 gives the visitor levels 
for the major attractions on public land 
in the study area. 

Table l4 

VISITOR LEVELS FOR MAJOR TOURIST 
ATTRACTIONS ON PUBLIC LAND 

Gippsland Lakes 

Buchan Caves 

Lake Tyers Forest 
Park 

Glenaladale National 
Park 

Gippsland Lakes Parks 

400,000 

80,000 

20,000 — 25,000 

16,000 

110,000 

Future demand 

In the late 1970s, it was expected that 
the rapid Increases in fuel prices would 
result in a decline in the visitor rates 
to areas distant from capital cities. 
The East Gippsland Tourist Region was 
such an area - approximately 90% of vis­
itors in 1979/80 came by car. In fact, 
the Increased fuel prices induced people 
who would otherwise have gone Interstate 
to select a destination within Victoria. 
This resulted in visitor numbers to East 
Gippsland 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 additional facilities for 
motorists in reasonable proximity to 
local attractions would reinforce the 
use of towns in the study area as bases 
from which day trips could be made. 

Creation of highway parks (areas suff­
iciently large to allow travellers to be 
Isolated from the road environment and 
to allow dispersion of picnickers) along 
the Princes Highway, would encourage 
visitors to make a more leisurely and 
thus safer journey to their destination. 
The recently completed Stratford highway 
park is a good example. 
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HARDWOOD PRODUCTION 

The pattern of timber production in the 
area has generally been in response to 
fluctuating local requirements and to 
periods of high demand generated outside 
the region by the necessities of war and 
by periods of fast economic development. 

History 

The forests provided 
shelter, implements, 
settlers, however, br 
demands - initally fo 
materials and fuelwoo 
they cleared the fore 
croplands, and cut tr 
railway timbers and t 
industry. 

the Aborigines with 
and food. European 
ought greater 
r local building 
d, but subsequently 
sts for pasture and 
ees for fencing and 
o supply the timber 

Gold-mining commenced in the area in 
1854, but declined and came to a halt 
during' World War I. While it lasted, it 
greatly intensified timber-cutting in 
the foothills, as miners sought mine 
props, heavy construction 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 l880s brought additional cut­

ting in coastal forests. Apart from the 
durable timbers needed for the project 
itself, the rail link provided ready 
access to markets in Melbourne, which at 
that time was undergoing 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 building materials such as cladding, 
framing, and sub-floor timbers. It is 
of interest to note that, in 1911, a 
sawmill at Briagolong supplied yellow 
stringybark flooring for use in Austral-
la 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 in the 
1939 fires. Collins' sawmill at Brook-
vllle made an important contribution to 
timber supp_Hes 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-
producing burners in the study area were 
located at various sites near Bruthen, 
Nowa Nowa, and Briagolong. At one site. 

adjacent to Colquhoun railway station, 
large volumes of wood from the surround­
ing forests were converted and railed to 
Melbourne. 

Timber c u t t e r s l a t e l a s t century 
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The post-war building boom in Victoria, 
which continued 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, which drew supplies 
wholly or substantially from the study 
area. During this period the township 
of Heyfield also expanded greatly, and 
a maximum of nine mills 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 during the 1950s, with gangs 
directly employed by the Victorian Rail­
ways working in foothill 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 recession 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 chainsaw, and production 
levels remain low, in part because the 
hilly terrain and scrubby undergrowth of 
the area make mechanized operations 
difficult. 

Firewood production declined markedly 
from the 1950s to an annual volume of 

less than 
supplies o 
since I965 
Maryvale. 
product in 
economic o 
largely de 
thus enabI 
duce more 

2,000 cu.m, but increasing 
f pulpwood have been sought 
for use in the pulp mill at 
Pulpwood produced as a by-
sawlog operations has allowed 

perations to continue into 
fective or low-yielding areas, 
ing their regeneration to pro-
highly productive forests. 

At present, timber production is more 
closely allied to long-term levels of 
supply, and levels of output and employ­
ment have stabilized. 

The Forests 

The responsibility for wood production 
from State forests rests with the 
Forests Commission, Victoria. Timber 
products supplied to industry from with­
in the study area include sawlogs, pulp­
wood, poles, sleepers, fencing mater­
ials and firewood. 

Timber productivity for the forests in 
the area varies. Table 15 provides 
a guide to the relation between the var­
ious structural vegetation types, the 
main timber species within 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 40 metres 
tall are known as foothill or coastal 
forests, depending on their location. 
Stands containing ironbarks, boxes, or 
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Table 15 

PRODUCTIVITY OF HARDWOOD FOREST 

Structural class + Main timber species 
Potential productivity *(M.A.I., 
cubic metres per ha per year)** 

Open forest IV 
(trees over 40m) 

Alpine ash, mountain ash, 
messmate stringybark, 
mountain grey gum 

M.A.I, range 7—21 depending on 
site; suitable for sawlogs and 
pulpwood 

Open forest III 
(trees 27 —40m) 

Messmate stringybark, 
sllvertop, white stringy­
bark, blue gum (eurabb-
le), mountain grey gum, 
narrow-leaf peppermint, 
yellow stringybark 

M.A.I, range 3—6; suitable for 
sawlogs, pulpwood, sleepers (some 
species), and other products 

Open forest II 
(trees l5--27m) 

Sllvertop, white 
stringybark, red 
stringybark, yertchuk 

M.A.I, range 1—3; suitable for 
sawlogs, pulpwood, sleepers (some 
species) and other products 

Open forest II 
(trees l5--27m) 

red Ironbark, forest red 
gum, Gippsland grey 
box, red box 

M.A.I. 1--2; durable species main­
ly suitable for sleepers, poles, 
piles, fencing and firewood 

Open forest I 
(trees 8--15m) 

Red stringybark, red 
box 

M.A.I, very low; mainly 
suitable for fencing materials 
and firewood 

+ Structural class of the forests, after the classification by R.L. Specht. 

The potential productivity is that expected with 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, divided by the age of 
the stand in years. 
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red gum are classed as durable-species 
forest. 

Mountain forests 

Alpine ash, mountain ash, messmate 
stringybark, and mountain grey gum are 
the predominant timber species. Their 
high volumes per hectare and fast growth 
rates, combined with excellent wood 
characteristics for a range of uses, 
make them extremely Important, Ash 
species in particular have timber with 
an attractive appearance, a low incid­
ence of defect, and relatively low dens­
ity. The better-quality timber is used 
in flooring, internal joinery, and 
cabinet-making. Ash timber is also 
highly prized as a raw material for 
paper-making because of its favourable 
fibre properties, light colour, and low 
density. 

In the mountain forests, the harvested 
areas are regenerated successfully by 
removing overhead shade, preparing a 
suitable seed-bed, and seeding or plant­
ing where necessary. Overhead shade is 
reduced by removing trees during harves­
ting operations. In some cases remain­
ing trees are killed, except for those 
retained as habitat trees. A suitable 
seed-bed is provided by mineral soil ex­
posed during logging, or is prepared by 
burning logging debris to produce an 
'ash-bed'. 

Seeding by hand or from the air with 
species endemic to the area is usually 

practised. Seed fall induced from trees 
remaining on the site sometimes provides 
a supplementary source. 

Foothill 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 also more 
accessible. 

The most important species include 
sllvertop,' messmate stringybark, white 
stringybark, and yellow stringybark. 
They produce sawn timber, used widely in 
house-framing and general construction. 
Pulpwood is also an important product 
from these forests. Others include 
poles, sleepers, and fencing materials. 

Much of the productive forest has been 
selectively logged 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
ions 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 in stands that 
it was previously uneconomic to utilize. 
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Mixed-species sawlogs a t a log landing 

Regeneration is then obtained by expos­
ure of soil through mechanical means or 
by fire, and by sowing seed where nec­
essary. An established system of prim­
ary roads has enabled the dispersal of 
successive cutting areas, or coupes, in 
these forests, 

Durable-specles forests 

The main species are red ironbark, 
Gippsland grey box, red box, and forest 
red gum. Box—Ironbark forests.are 
mainly located south and west of Lake 

Glenmaggie. They have been utilized for 
many years on a single-tree selection 
basis and now essentially comprise young 
regrowth. 

They are generally accessible, and supp­
ly fencing materials and firewood. 

Regeneration of these forests is by cop-
ice on the stumps left after cutting. 
Special restrictions apply to the Flora 
and Fauna Reserve near Heyfield 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 
conditions of supply. It may also enter 
into agreements to supply wood of var­
ious grades and qualities, at specified 
prices and levels of supply, to industry 
and individuals. 

Sawmilling 

Sawmilling is an 
the area, providl 
number of centres 
of 19 sawmills -
Heyfield (5), Val 
Bairnsdale, Mount 
Swifts Creek, Ens 
Buchan South, and 
licences to obtai 
the Gippsland Lak 
Although the Eric 

important industry in 
ng employment at a 
in Gippsland. A total 
located at Erica, 
encia Creek, Stratford, 
Taylor, Bruthen (2), 
ay North, Buchan, 
Nowa Nowa (3) - have 

n timber from within 
es hinterland area, 
a sawmill has rights 
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to timber from within the study area, 
it is located outside it. 

Six of these mills - drawing supplies 
from Maffra and Bruthen forest districts 
- obtain all or most of their 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 supplies from the area in 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 most sawmills of a decade 
ago, mills are now more mechanized, have 
a greater through-put of sawn timber, 
and require a smaller but more skilled 
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) No. of sawmills 

No. of employees 
Mill Bush 

Maffra 
Bruthen 
Nowa Nowa 
Swifts Creek 
Heyfield 

Total 

20 
94 
114 
39 

169 

436 

10 
21 
33 
8 
54 
126 

Source : Industry survey - Forests Commission, Victoria 1979/80 

Notes: 1. Sawmills in the Heyfield forest district - and others at Ensay North, 
Buchan South, and Nowa Nowa - have drawn most of their supplies from out­
side the study area in recent years. 

2. The sawmills listed are those that draw log supplies from State forest. 
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Sawmi11 a t Buahan 

industries such as agriculture, employ­
ment in the timber Industry has steadily 
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 Heyfield. 

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 is produced mainly for use 
in house construction. Other sawn prod­
ucts include fence palings, fork-lift 
pallets, formwork timbers used in con­
struction projects, and a variety of 
miscellaneous structural timbers. 

Logs supplied from the study area for 
conversion to various sawn products 
averaged around 46,000 cu.m annually 
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from 1975/76 to 1979/80. Logging opera­
tions are conducted in most months of 
the year, except In the wetter mountain 
forests, where logging takes place in 
summer only. Sawmills such as those at 
Heyfield, Nowa Nowa, and Swifts Creek, 
which obtain most of their supplies from 
mountain forests, therefore require an 
alternative source in winter to supple­
ment stockpiled logs. The availability 
of lower-altitude forests is thus very 
Important to them in providing an ex­
tended logging season. 

Pulpwood 

On those areas of forest where manage­
ment for production of sawlogs is 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 caused defects in the trees and 
made many of them either wholly or part­
ially unsuitable for sawn-timber prod­
uction. The full potential of such 
forests can only be realized by the re­
moval of stands of unproductive trees 
and their replacement with healthy and 
vigorous regrowth. 

While the full potential will not be 
realized for many years, the immediate 
benefits of the controlled removal of 
pulpwood, as part of integrated forest 
management, are the increased efficiency 
of regeneration procedures following 
logging, a greater growth rate of the 

Mount T a y l o r l o g - c h e c k i n g s t a t i o n 

resulting stand because of reduced com­
petition from overwood, and increased 
levels of economic activity and of job 
opportunities within the forest and re­
lated Industries. 

Australian Paper Manufacturers Ltd re­
ceives part of its hardwood pulpwood re­
quirement from State forests within the 
study area, and converts it to wood pulp 
and paper products at its Maryvale mill. 
The company is one of the two largest 
decentralized employers in manufacturing 
in Victoria, directly employing some 
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1,300 persons at Maryvale. A further 30 
persons are employed in pulpwood pro­
curement from the forests within the 
study area. 

A.P.M, ' s Maryvale m i l l 

Supply of pulpwood to the company from 
State forest is effected under the terms 
of an Agreement ratified by an Act of 
the Parliament of Victoria. This Agree­
ment incorporates a supply schedule that 
Increases from the I98I/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 1980/8I 
was about 34,000 cu.m). It will be more 
significant in future years, however, 
given the indicated planned increase in 
pulpwood supply. The pulpwood to be 
supplied then either is not being used 
at present or is wasted by being burnt 
in the necessary forest regeneration 
procedures following 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 utilize the 
additional supply already provided for 
in the Agreement as well as additional 
wood from company forests and plantat­
ions . :• • 

Railway sleepers 

About 12 part-time sleeper-cutters oper­
ate in the area, mainly in foothill and 
coastal forests. The main species 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 
pieces; the estimated production for 
1980/81 is 34,000. 

Other timber products 

Piles and transmission poles are prod-
used for use throughout Victoria. 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 
53jOOO pieces annually. Firewood prod­
uction has remained steady over the last 
few years at about 1,700 cu.m per annum. 
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Loading pulpwood b i l l e t s 
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SOFTWOOD PRODUCTION 

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 
Increase softwood supplies to Australian 
Paper Manufacturers Ltd, and that, where 
company freehold forest land is required 
for coal-based development, suitable 
other 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 in the 
future. 

Suitability criteria for radiata pine 

Radiata pine (Pinus r a d i a t a ) 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 65O mm 
and 700 mm per year are generally 
considered marginal for pines; how­
ever, with appropriate site preparat­
ion they can be used successfully, if 
the rainfall is reliable and well 
distributed throughout the year) 

* a neutral or slightly acid soil of at 
least moderate fertility 

* good drainage 

* a minimum of 0.5 m (but preferably 
0.75 m or more) of soil over any 
root- or water-Impeding layer 

* freedom from heavy snowfalls (that 
is, elevations less than 950 m, and 
preferably less than 8OO m) 

It is possible to modify sites to make 
them more suitable for growing radiata 
pine, because it 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 gradational soils developed about 
the highlands support good growth, prov­
ided there is no impeded drainage. 

Growth rates on heavy clays and shallow 
soils can be Improved by deep ripping to 
facilitate root penetration. Ripping on 
the contour will conserve water In dry 
areas. In low-lying areas - where the 
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problem is too much water - ripping down 
the slope will assist drainage. 

Application of phosphate fertilizers on 
soils deficient in phosphorus (and/or on 
those with high phosphorus absorption) 
is often worth while. 

Applications of 100—600 kg superphos­
phate per hectare have increased growth 
by 25—30% on young soils on granite 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 subsoils in 
areas planted by A,P.M. in Gippsland, 
and in the south-west of the State. 

Specific trace element deficiencies can 
be corrected where necessary by addition 
of the element or by appropriate site 
treatment. 

Establishment of softwood plantations 

Most softwood plantations in the study 
area have been established 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 in 
Victoria, directly employing 1,150 
people. The company also operates a 

sawmill 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, 
especially 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 (I98O) 

Ownership 

Public land 

Forests Commission 

Other (such as State school 
plantations) 

Freehold land 

Farm forestry loan 
areas (11) 

Other (mainly A.P.M. 
Forests Ltd) 

Area (ha) 

0 

70 

320 

6,430 
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-̂  Ĵ^ V . 

4 

t 
'*-:. 

_Sqte~-^ 

Industrial requirements 

Conversion to wood pulp at' Maryvale is 
the main industrial use for softwood 
currently grown within the study area. 
Where thinning of plantations to yield 
pulpwood has taken place, material from 
later thinnings and final fellings main­
ly provides sawlogs. A softwood pres­
ervation-treatment plant is located at 
Maffra. 

Future plar.tation development 

Under a government committment to A.P.M 
Ltd. the Forests Commission will supply 

pulpwood volumes from Gippsland rising 
to 200,000 CU. m by the year 2000. In 
order to meet this commitment and pro­
vide for sawmilling and other associated 
industries in the Latrobe Valley, the 
Forests Commission has been directed to 
increase its rate of plantation estab­
lishment in the Latrobe Softwood Planta­
tion Development Zone from 600 ha to 
1,30 0 ha net per annum. 

At this rate of planting, the plantation 
zone's target of 40,000 ha net, about a 
third of which has already been planted 
or for which land has been allocated, 
would be reached early next century. 
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The government has also agreed that, 
where A.P.M. forest land in the Latrobe 
Valley is required for coal extraction, 
power station, or other purposes, suit­
able other land will be made available 
to the company. Adopting the highest 
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 period 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 is outside the 
study area, does not contain sufficient 
suitable public land to cater for these 
extra plantations. Furthermore, because 
of strong demands on the Latrobe Valley 
land base for industrial, residential, 
and agricultural uses, the large-scale 
purchase of private land for plantation 
establishment may be neither possible 
nor desirable. 

In the light of these factors, consider­
ation may need to be given to the use of 
land in the Gippsland Lakes hinterland 

area to meet at least part of the re­
quirements for additional softwood plan­
tations. 

Preliminary reconnalssanc 
the Forests Comm.1 sslon ha 
to determine the suitabil 
softwoods, indicates that 
27,000 ha of public land 
area could meet the site 
for softwood establishmen 
is located in the Stockda 
Ponds, Lindenow—Sarsfiel 
Buchan areas indicated by 

e work, which 
s carried out 
ity of land for 
approximately 

in the study 
requirements 
t. This land 
Ie, Providence 
d, and South 
cross-hatching 

Public land near Stockdale supporting 
white s t r ingybark open fores t i s typ ica l 
of land the Forests Commission says 
meet the requirements for softwoods 
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PUBUC LAND WHICH MEETS SITE 
REQUIREMENTS FOR 
SOFTWOOD PLANTATIONS 

Areas suitable for Softwoods (NOTEiBased 
on preliminary reconnalMtnce only) 

Study Area Boundary 

Public Land (NOTE: Many small areas of 
Public Land not shown) 

1:750 0 0 0 
IS 0 

M hH H-l 
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Site treatment 

Table l8 

PREDICTED PRODUCTIVITY OF RADIATA PINE PLANTATIONS 

Predicted MAI (mVha/yr) 
at age 10 

Ordinary 

ledium 

Intensive 

No weed control; 
23 kg phosphorus 
per ha at age 0 

Weed control; 
23 ^S phosphorus 
per ha at age 0 

Weed control; 
Intensive 
fertilizer 

7.5—9 

I2--15 

19--20 

Site quality 
class* 

V—VI 

IV—V 

111 

Site quality - described on a scale of 1 (very good) to Vlll( very poor) - is used 
quantitatively in South Australia and frequently applied descriptively in 
Victoria. The conversion from predicted MAI at age 10 to site quality class is 
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 detailed assessment 
needs to be undertaken before finally 
deciding their sultabllty. 

The study area also contains large areas 
of privately owned land that meet the 
site requirements for softwood estab­
lishment. The extent to which purchase 
of such freehold land may be used to 
meet the plantation requirements will 
depend on factors such as the land's 
price, availability, 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 unit area. It 
is expressed In cubic metres per hec­
tare and is known as the mean annual 
increment (MAI). Mean annual growth 
rate typically Increases steadily until 
the plantation reaches about 30 years of 
age and then remains more or less const­
ant until about 40 years of age. A 
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gradual decline follows, as the trees 
become older and less vigorous. 

Detailed soil studies have not been 
carried out in the study area to date to 
confirm areas suitable for softwoods, 
but much of the potentially suitable 
land has apparently similar soils to the 
existing A.P.M. Forests Pty Ltd plantat­
ions in the Stockdale area. Growth data 
from these plantations suggest that the 
range of productivities shown in Table 
18 would be achieved. 

Productivity 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 fertilizing at or shortly after 
planting, weed control, cultivation, 
deep ripping of sites with soil layers 
that Impede the movement of soil 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 Economic. 'The 
Australian Softwood Products Industry. ' 
(AGPS: Canberra 1977.) 
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AGRICULTURE AND APICULTURE 

Primary production throughout the Gipps­
land Lakes hinterland encompasses a wide 
range of activities - from timber mill­
ing to commercial fishing - and includes 
agricultural activities such as grazing, 
cropping, and vegetable production. 

Map 9 indicates the locations of these 
various major primary industries. The 
fishing and timber industries are dis­
cussed in separate chapters. 

Agriculture 

The major agricultural enterprises in 
the study area produce wool, mutton. 
Iamb, beef, milk, vegetables, and maize. 
Minor products include walnuts, orchard 
fruits, cereals, wine, and mohair. 

Some 42fo (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 it is cleared. 

Agricultural environment 

In the south, the agricultural lands 
comprise extensive plains of mainly dup­
lex soils (being 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 mountains to 
the west, to more that 1,000 mm in the 
high country. Local rain-shadow effects 
are also evident in the mountain valleys 
such as at Dargo and Ensay. 

Irrigation augments water supplies on 
the alluvial flats of the major streams 
and in the Macallster 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 is usually slower, in win­
ter and often ceases in summer due to 
lack of moisture. 

Pastures 

In common with most of Victoria, this 
area has phosphorus-deficient soils, and 
superphosphate fertilizer Is used wide­
ly. Potassium deficiency affects many 
of the lighter soils, and may develop in 
other soils under Intensive cropping. 
Where necessary, the trace elements 
copper and molybdenum are also 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 
(unirrlgated) pastures, although the 
perennial white clover can be prolific 
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. It may also be grown on other 
sites with good drainage, and in these 
situations is used for both hay product­
ion 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 (I98O farm-
gate prices). Most of this milk supp­
lies two processing plants at Maffra; 

The majority of the dairy farms are loĉ  
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 in each 
of the relevant municipalities. 

Farms that have ceased dairying have, in 
the main, been on the dry (unirrlgated) 
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 is 
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 

Avon 

Bai rnsda le 

Maffra 

Tambo 

Dairy farms 

110 (153) 

55 (132) 

252 (346) 

36 (98) 

453 (729) 

Milking cows 
( '000) 

11.9 (11 .9) 

4.7 (8 .6 ) 

3 0 . 1 (32.7^) 

2.6 (5 .3 ) 

49 .3 (58,5) 

Source: Department of A g r i c u l t u r e 

p a t t e r n of the c a t t l e t o the ready 
a v a i l a b i l i t y of p a s t u r e , t he reby maxi­
mizing p r o d u c t i o n . 

Beef c a t t l e 

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 beef or sheep prod­
uction. (These proportions are based on 
the dry-sheep-equivalent capacity of the 
areas - using the ratio of one beast 

Average herd size 

108 (78) 

85 (65) 

119 (95) 

72 (54) 

109 (80) 

being equivalent to one beef animal or 
10 dry sheep.) 

On the Irrigated pastures in the south 
of the study area, the few beef 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 public land In the area 
is held under some form of grazing 
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LEGEND 
(S) Vegetable crops 

® Walnuts 

50% sheep (grown for wool or wool and meat production); (?) Apples 
and beef cattle production /p\ pegrs 
75% beef cattle;with some sheep (grown for both meat and ^>,,„„,.„ „ „ „ , *, -^o =«^ 
wool production) © Chinese gooseberries and 

Privately owned land 
~; 80% sheep (grown for wool);with some beef cattle 

production 

Beef cattle production 

Irrigated vegetable.lucerne and maize crops;witfi some 
dairy and beef cattle 

Dairy cattle;with some beef cattle and vegetable production 
Public land 

^ Public land under grazing licences 

Public land 

NOTE: This map is generalized, It does not accurately define boundarie 
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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 Issued for a 21-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 Commission for blocks on 
reserved forest, with or without res­
triction on numbers 

* agistment granted by the Forests Com­
mission on reserved forest, generally 
for a shorter term, with fees set on 
a per-head basis (the Lands Depart­
ment can also issue agistment 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 

Catt le grazing i r r i g a t e d pas ture near 
S t ra t fo rd 

several years; in others, grazing con­
ditions may deteriorate due to the 
growth of scrub species. 

For the majority of the licensed blocks 
in mountainous areas, the topography and 
vegetation restrict grazing to the flat-
er ridge-tops or the flats and lower 
slopes in valleys. 

The Fisheries and Wildlife Division may 
allow seasonal grazing of certain areas 
under Its control In order to reduce 
fire-hazard conditions. The Nyerlmllang 
Estate, now under the control of the 
National Parks Service, is a long-estab­
lished grazing property that a local 
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Beans grown fo r p r o c e s s i n g 

grazier continues to use, by arrangement 
with the Service. Similarly, a property 
belonging to the Gas and Fuel Corporat­
ion, adjoining Lake Victoria, is farmed 
by an adjoining landholder. Land owned 
by the State Rivers and Water Supply 
Commission at Tabberabbera is also held 
under grazing licence. 

Sheep 

The number of sheep throughout the State 
reached a peak in the early 1970's, but 
declined to about 22 million towards the 
end of the decade. This tendency was 
reflected in the study area, where some 
423,000 head (2% of the State's total) 
were recorded in March 1979. 

Wool production from Merino sheep is the 
main Industry on the drier plains be­
tween Stratford and Bairnsdale. In the 
foothills, the proportion of sheep to 
cattle falls, and around Ensay farmers 
run sheep and cattle in almost equal 
proportions. 

A significant contribution is made to 
farm Income by the sale of surplus 
sheep, and some properties produce prime 
Iambs for the market. 

Pasture Improvement, with the introduct­
ion of subterranean clover and applicat­
ion of superphosphate, has lifted the 
carrying capacity of the southern plains 
area from about two sheep per hectare in 
its native state to ten sheep per hect­
are. Productivity per sheep has also 
Increased, due to better nutrition and 
breeding. 

Vegetable production 

From an Industry that, 20 years ago, was 
based almost entirely on beans, veget­
able production in the study area has ex­
panded and diversified and is likely to 
continue to do so, provided suitable 
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 flats, near Lindenow, are devoted 
to vegetable production, and In I98O/8I 
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yielded a gross income of approximately 
$2.6 million. A smaller area is located 
on the Tambo River at Bruthen, and some 
vegetables are also grown in the Macal­
lster Irrigation District, at Briagolong 
and Dargo, and in a few frost-free areas 
near the coast. 

Victoria's main 
beans for proces 
River flats. Ot 
here and elsewhe 
beans for seed ( 
such as sweet co 
and gherkins, I 
brassicas (cabba 
coll, and brusse 

area for the 
sing is on t 
her summer c 
re in the st 
at Dargo) an 
rn, capsicum 
n the cool s 
ges, caulif1 
1 sprouts) a 

growing of 
he Mitchell 
rops grown 
udy area are 
d vegetables 
3 , tomatoes, 
eason, the 
owers, broc-
re grown. 

Most vegetable production is under con­
tract to food processors based in Melb­
ourne; no processing industry exists in 
the study area itself. 

Cropping 

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 is used for stock feed 
locally or for processing. The area 
sown to maize has Increased over the 
last few years and further expansion is 
expected. 

Availability of improved cultivars and 
reasonably good prices for grain have 
led to an Increasing Interest in the 
growing of cereal crops (wheat and bar-

ley)ln the area. About 2,000 ha are at 
present being sown to cereals each year. 

The summer rains that prevail in eastern 
Gippsland make the area ideally suited 
to 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 of Balrnsdale and near 
Lakes Entrance produce apples, pears, 
passlonfruit, and Chinese gooseberries, 
and also fruit-tree nursery stock for 
orchard supplies. Near Dargo, walnuts 
are grown commercially in orchards, 

Gherkin cucumbers being graded and 
packed 
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while those collected from the trees 
scattered throughout the township are 
sold on a community basis. Many of the 
walnut trees grow on public land water 
frontages. 

Small vineyards near Llndenow South and 
Lakes Entrance are at present the only 
commercial wine-producers in the region 

Sweet corn on the Mitchel l River f l a t s 

Apiculture 

The apiculture industry depends on the 
introduced honey-bee Apis m e l l i f e r a . 
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 specially 
adapted hairs on their rear legs. Poll­
en is 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, is probably more 
Important than their commercial value as 
producers of honey. 

Commercial bee-keeping is a 'migratory' 
industry. Operators truck their hives 
to areas of high nectar yield, following 
the honey flow of different eucalypts. 
They also travel to over-wintering areas 
where the bees can build up their stocks 
of pollen. 

While 45 apiarists regularly operate in 
the study area, this number could in­
crease greatly in 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 is 
exported, mainly to the United Kingdom, 
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but popular honeys such as yellow box 
are almost entirely consumed by the home 
market. 

Apiarists also harvest quantities of 
beeswax, a product with many uses, in­
cluding cosmetic and polish manufacture. 

Honey valued at almost half a million 
dollars and beeswax worth around $10,000 
are produced here annually. This is 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 proportion is ex­
tremely variable and could range up to ' 
90% of the State's annual production in 
years when heavy flowering occurs 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 yields or on 
their own produce a poor-quality honey -
can be particularly important for brood 
rearing. These include wattles, hop 
bush, bankslas, tea trees, bottlebrush, 
and sweet bursaria. The following spec­
ies are the main eucalypt honey flora. 

Yellow box regularly yields nectar to 
produce the best-quality honey in Aust­
ralia. Bees do not collect its pollen^ 

^^r^^^—'^p.. iH, W^̂  -KlPP 
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Loading hives in the coas ta l fores t 

however, and would deteriorate without 
access to an alternative source. 

Red ironbark yields copious quantities 
of nectar to produce first-grade honey 
but, like yellow box, produces little 
pollen. 

Red box produces a good-quality honey, 
but nectar flows are unreliable. Virt­
ually no pollen is yielded. 

Fuzzy box is a valuable species support­
ing an average production of 50 kg of 
choice honey per hive in an average to 
good season. 

Gippsland grey box yields moderate quan­
tities of nectar that produces a light-
coloured, mild honey. Pollen yields are 
poor. 



204 

Mountain grey gum produces abundant 
pollen and occasionally gives a honey 
crop of medium grade. 

Forest red gum is usually a poor source 
of nectar, yet at times it can produce a 
reasonable yield of material that makes 
a good-quality honey. Good quantities 
of pollen are produced In spring. 

Messmate is most useful for building up 
bee colonies in autumn and providing 
winter stores from the copious yields of 
pollen in late summer and autumn. Nec­

tar flows are unreliable, but can give 
good honey crops at intervals of 7-8 
years. 

Blue gum produces a medium- to good-
quality honey as well as good supplies 
of pollen. 

Sllvertop produces a poor-quality thin 
honey, but yields abundant supplies of 
pollen. 

White stringybark produces good-quality 
honey and prolific amounts of pollen. 

Bee hives placed on 
p r iva te land adjoining 
fores ted publ ic land 
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Red stringybark is variable in its prod­
uctivity of both nectar and pollen. It 
produces a medium-grade honey. 

On agricultural and horticultural land, 
lucerne and seed crops and various clov­
ers are Important sources of nectar and 
pollen. Declared noxious weeds, such as 
blackberry and thistles, are also im­
portant sources. A potential disadvant­
age in utilizing 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 apiary. 

Licensed bee-keeping on public land 

On private forested and agricultural 
land, siting of hives is by arrangement 
with the land-owner. On reserved forest 

the Forests Commission issues bee-farm 
and range licences. A licence covers an 
area with a 1.6-km radius, which has 
good access, satisfactory 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 current 
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COMMERCIAL FISHERIES 

Gippsland Lakes 

The Gippsland Lakes have always been a 
source of fish for both food and rec­
reation. Gippsland'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 their camps around the 
lakes indicates that they came to rely 
upon this plentiful food supply. In 
fact the lakes fisheries were so prolif­
ic and dependable that the Kurnai rarely 
needed to move far afield In search of 
food. 

The first white settlers fished both for 
the table and for relaxation. It was 
not long, however, before they realized 
the potential of the Iak.es' fisheries 
and began to utilize them in a more in­
tensive fashion. Thus began, more than 
100 years ago, commercial fishing in the 
region. 

Commercial fishing received a boost when 
a rail-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 Gippsland 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 Important spec­
ies harvested from the Gippsland Lakes -
as well as a variety of other species 
such as mullet 3 flathead, salmon, and 
garfish. From then on, the commercial 
catch 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 watei' plant known commonly 
as eel grass (Zos t e r a 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 until the late 1950s did Zos te ra 
again become established over much of 
the floor of the lakes - the reason or 
reasons for this regeneration are the 
subject of some conjecture. 

http://Iak.es'
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With the return of the Z o s t e r a beds, the 
bream catch increased to the point 
where, in 1973-74, commercial production 
exceeded 486,000 kg. 

The Gippsland Lakes currently form Vict­
oria's second-largest estuarlne fishery, 
with about 35 full-time fishermen, based 
In Lakes Entrance, PaynesvlIIe and Met-

F i s h i n g from b a r k c a n o e s on Lake T y e r s ( e . 1886) 
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Packing f i s h fo r d e l i v e r y to Melbourne ( l a t e 1 8 0 0 ' s ) 

ung, producing about 500 tonnes of fish 
annually. This catch represents some­
thing less than 10% of the State's total 
fish production. 

In this multi-species estuarlne fishery, 
methods, fishing gear, and boats have 
not altered greatly over the last 20 
years. The major methods used are gill 

netting, seining, and stake netting. Of 
the species caught, black bream, yellow-
eye mullet, luderlck, taller, and Euro­
pean carp predominate. Fish are boxed 
and then sent in either iced or refrig­
erated containers to the Melbourne fish 
market. Transport and sale are arranged 
by either fishermen's co-operatives or 
the Individual fishermen. 
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The Fisheries & Wildlife Division, which 
is responsible for the management of 
this and all other Victorian fisheries, 
considers that the current level of 
commercial fishing does not significant­
ly deplete fish numbers. It further 
believes that this 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 one 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 fishermen is currently 
using a number if sites east of Metung 
for experimental farming. It is too 
early at this stage to accurately assess 
the success or otherwise of the venture. 

Fresh water 

The area supports only a relatively 
small fresh-water fishery, with short-
and long-flnned eels as the major com­
mercial species. These species have 
been commercially exploited since the 

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 $353000. 
Short-finned eels are the most valuable; 
they are snap frozen and smoked, and 
mostly exported to Europe. The long-
flnned eel is sold to local commercial 
fishermen for bait. 

Fisheries regulations allow eel-fisher­
men to operate in all lakes, dams, 
swamps, etc. south of the Great Dividing 
Range, but do not allow them to work in 
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 quantities. 

The long- f inned e e l 
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Unloading f i sh at Paynesvi l le 

Ocean 

During the 1920s and 1930s the port of 
Lakes Entrance developed as a base for 
boats fishing outside the barrier in the 
inshore coastal fisheries. Small quant­
ities of shark, barracouta, and crayfish 
were landed. 

After World War 11, the Lakes Entrance 
fleet expanded further with the develop­
ment of the Danish seine trawl fishery, 
which exploited the sizeable trawl 
grounds found on the continental shelf 
at the eastern entrance to Bass Strait. 
By 1980 this fishery was producing be­

tween 2,500 and 3,000 tonnes of demersal 
fish - mainly school whiting, flathead, 
morwong , and gemfish. Most of the 
school whiting is exported to Japan: the 
remainder is sold as fresh or processed 
fish in Victoria and New South Wales. 

In 1968 Australia's only fish-meal plant 
was established on Bullock Island at 
Lakes Entrance, This plant is based on 
purse-seining for anchovies and pilch­
ards in inshore waters within 3 to 5 
kilometres of the coast. The Industry 
supplies up to 20% of Australia's fish-
meal needs. 

Although Lakes Entrance fishe 
for many years been aware of 
ence of scallops along the Nl 
Beach, it wasn't until the de 
Port Phillip Bay scallop-beds 
serious attempt was made to e 
fishery. During the mid i960 
lal scallop-beds were located 
ocean waters adjacent to Lake 
These and more-recently disco 
have supported a profitable s 
Industry. 

rmen had 
the pres-
nety Mile 
dine of 
that any 

xploit this 
s, commerc-
in the 
s Entrance, 
vered beds 
callop 

A sandbar seaward of the entrance res­
tricts the vessels using Lakes Entrance: 
the depth of water and wave size limit 
the draught and thus the size and oper­
ating range. 

Dredging is carried out by the Ports and 
Harbours Division with the aim of making 
the port safe for the present fishing 
fleet. Even with this restriction. 
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Lakes Entrance i s cur ren t ly V i c t o r i a ' s 
largest f i sh ing po r t , and on occasions 
has been the l a rges t f i sh ing port in 
Australia on the bas i s of weight of f i sh 
landed. 
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MINING AND QUARRYING 

This chapter should be read In conjunc­
tion 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 from 
the area covered by this report were 
relatively small. 

Since 1965, 40 mineral exploration li­
cences have been granted over both public 
and private land, either wholly or par­
tly within the study area. Of these 13, 
covering a total area of 3,794 sq km, 
remained current in November, I98I, 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 quantities of gold were taken 
from most of the rivers of the area and 

from many reefs during the gold-mining 
era - between 1854 and World War 1. 

The greater proportion 
the study area has been 
of Ordovician age; alth 
been found in reefs in 
volcanlcs, in thin quar 
seams Intruded in joint 
Avon River Group of sha 
stones (north of Briago 
reefs associated with t 
Dyke Swarm. 

of reef gold in 
found in rocks 
ough some has 
the Snowy River 
tz or kaolin 
s in the lower 
les and sand-
long) , and in 
he Woods Point 

A gold mine on Yahoo Creek - a tribut­
ary of the Nicholson River - is managed 
as a tourist attraction. 

Silver and lead 

These minerals are associated with bar-
ite (a barium mineral) in the basal part 
of the Buchan Caves limestones, and with 
the Snowy River volcanlcs and subsequent 
Intrusive rocks from the early Devonian 
period. 

There are no known large concentrations 
of the minerals; they have been found 
only as small veins and in the crystall­
ine linings of small cavities in the 
country rock. 
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Table 20 

MINING TENEMENTS, NOVEMBER I98I 

Tenement type 

Mining lease 
It 

»i 

II 

tr 

II 

II 

It 

II 

Gold-mining lease 

Mineral 

Miner's 

Mineral 
licence 

?T 

n 
ti 

ti 

lease 

Right C-lalm 
11 

ti 

search 

n 

It 

It 

tt 

No, 

149 

411-1 

494 

536-1 

614 

5650 

8788 

271 

792 

858 

1954 

1955 

2028 

2118 

2241 

Parish 

Kooroon 

Nowa Nowa South 

Kooroon 

Nowa Nowa Sc 

Tinamba 

Quag-munjie 

Buchan 

Butgulla 

Butgulla 

Butgulla 

Bullumwaal 

Bullumwaal 

Bullumwaal 

Moornapa 

Butgulla 

)uth 

Area 

28. 

8. 

2. 

15. 

3. 

30. 

7. 

1 

1 

1 

40 

40 

40 

40 

40 

(ha) 

.4 

.7 

.3 

.9 
0 

9 
6 

Mineral 

gold 

iron 

gold 

iron 

kaolin 

gold 

iron 

gold 

gold 

gold 

nickel, cobalt, 
gold 

silver, bismuth 
molybdenum, 
platinum 

gold 

gold 

gold 

Expires 

28/7/88 

renewal 
application 

28/7/88 

9/10/82 

3/6/86 

6/9/86 

29/5/83 
11/10/82 

11/10/82 

20/7/82 

13/8/82 

I 13/8/82 

Nov.'82 

Nov.'82 

4/10/82 

Active exploration for sliver and lead 
is continuing in the Buchan area, al­
though earlier mining here has met with 
little success. 

Iron 

A number of bodies of magnetite and 
haematite iron ore and manganese ore 
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I ron ore open-cut mine 
no r th of Nowa Nowa 

have been found, both separately and to­
gether , in the Buchan-Nowa Nowa area. 
They occur, together with jasper and 
quartz, along major shear zones in the 
Buchan Caves limestones and in the Snowy 
River volcanlcs. 

Occurrences of iron in the Nowa Nowa 
area have been known since I876, but 
their extent remained unknown until after 
aero-magnetlc mapping of the area in 
1951, and subsequent ground magnetic 
surveys and drilling. The largest de­
posit, 8 km north of Nowa Nowa, contains 

some six million tonnes of high-grade 
magnetite—haematite ore. However, it 
lies beneath an overburden of hard rhyo­
dacite between 25 and 80 metres thick. 

Several 
have be 
been op 
tracted 
up to 1 
for hea 
in the 
rently 
suitabl 

attempts 
en made, 
erating si 
a total o 
980. The 
vywelght c 
recycling 
under inve 
llty for u 

to develop the deposits 
The current lessee has 
nee 1961, and had ex-
f 23,500 tonnes of ore 
ore has been used both 
oncrete and as a flux 
of steel. It is cur-
stigation to test Its 
se in black-coal wash-
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ing plants - to separate impurities from 
the coal. 

Between 1955 and i960, 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 production. 

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 is a dyke of the Woods Point 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 quartz 
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 is found as cassiterite in 
the alluvium along tributaries of Dead 
Horse Creek, east of Bruthen, The sur­
rounding granite pluton is the likely 

source of this mineral, but it is not 
known whether the ore is dispersed 
throughout the alluvium or Is restricted 
to buried channels. Two shafts 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 field. 

Other metallic minerals 

Lenses of manganese ore have been found 
in tuffs of the Snowy River volcanlcs. 
It is thought that these deposits might 
have been precipitated in 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 
(oGcuring respectively as molybdenite 
and wolframite) 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 arsenic, bismuth, cobalt, mercury, 
and nickel occur near Bullumwaal. 

Prior to I978, 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 companies in the search for 
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base metals (copper, lead, and zinc) 
and for deposits of copper—molybdenum. 

Oil and Gas 

The Gippsland sedimentary basin, part of 
which lies across the southern lowlands 
of the study area, is rich in oil and 
gas. Great amounts of land-derived or­
ganic matter were preserved within these 
Gippsland basin sediments, providing the 
source material for oil formation. 

Between 1925 and 1950, a small onshore 
reservoir of oil tapped near Lakes 
Entrance produced some 8,000 barrels of 
heavy crude oil. Subsequent onshore 
exploration for commercial hydrocarbons 
has to date been unsuccessful, although 
it is highly probably that other accum­
ulations of oil and gas do occur. 

The most productive oil-flelds of the 
Gippsland basin and those with the 
greatest potential are located offshore. 
In 1979, Australia was producing almost 
two-thirds of her crude oil requirements 
and 94% of this came from the Gippsland 
basin. At the same time, the basin was 
supplying 48% of Australia's natural gas 
usage. 

Within the basin's rock strata, three 
distinct sequences of sedimentation, 
described below in order of deposition, 
have been Identified, each with its own 
sedimentation and structural history and 
each with a potential to contain hydro­
carbons . 

Strzelecki 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 yielded no 
significant hydrocarbon and shows no in­
dications of reservoir rock. 

Latrobe Valley Group 

This Group occurs below the surface and 
has approximately the same distribution 
in the southern part of the study area 
as the Strzelecki Group, which it over­
lies. Excellent reservoirs of oil and 
gas exist in fields in the sandstones at 
the top of this formation, and smaller 
fields and pools exist throughout the 
Group. 

Marine shales of the Lakes Entrance For­
mation of the Seaspray Group provide the 
seal for the reservoirs 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 their pres­
ent locations. 

Probably though, dry gas and even heavy 
tarry oils (under tight sand deposits) 
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may exist in shallow accumulations to­
wards the margins of the Gippsland 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 oil 
and gas fields of the Latrobe Valley 
Group. 

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, 
either 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
tial of the coastal hinterland. 

Stone and Extractive Industries 

Extractive industries on Crown Land and 
private land are subject ot the provis­
ions of the E x t r a c t i v e I n d u s t r i e s Act 
1966, and tho.se in reserved forest are 
subject to the provisions of the F o r e s t s 
Aat 1958. 

Permits to search for 
definition of which un 
I n d u s t r i e s Act I966 in 
stone, rock of any kin 
gravel, sand, earth, o 
materials - are issued 
of Minerals and Energy 
purposes of commercial 
Department Issues leas 
or licences on private 

'stone' - the 
der the E x t r a c t i v e 
dudes building 
d, quartz, slate, 
r other similar 
by the Department 
For the 

extraction, the 
es on Crown land 
land. 

This g r a v e l p i t no r th of B a i r n s d a l e i s 
one of many smal l ones lo-aated on p u b l i c 
land throughout the s tudy a r ea 

http://tho.se
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At times of low flow, 
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Table 21 

MINERAL AND STONE PRODUCTION 

Material Quantity (tonnes 

1978/79 1979 

Most of the stone extracted in the 
Gippsland Lakes hinterland comes from 
private land and is used primarily by 
the Country Roads Board and municipali­
ties for the construction and mainte­
nance of roads - although there is some 

8,409 

291 

15,699 

Iron ore 

Kaolin(unrefined) 

Limestone 

Crushed and broken rock 65,384 

Gravel 93,490 

Sand 23,494 

E a r t h and S o i l 1,170 

1,791 
604 

16 ,941 

79,000 

129,000 

45,000 
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usage by the constuctlon 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 
periods 1978 — 79 and 1979—80. 

Sand, gravel, and crushed rock for road­
works form the bulk of material ex­
tracted and most is utilized within the 
area. (Minor quantities are transported 
to East Gippsland, the Latrobe Valley, 
and Melbourne.) 

The major stone quarries are located on 
private land within relatively short 
distance of the major population centres 
in the south. 

Municipal authorities - as a group - use 
the largest quantity of stone in the 
area. Table 22 shows the quantities of 
stone that the shires and towns through­
out the Gippsland Lakes hinterland re­
quired for the year ended June I98O. 

Figures 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 its 
gravel from a site in the Shire of Rose-
dale (outside the study area). 

To some extent, distances to the work 
sites determine the location of many of 

the quarries used by shires. Quarrying 
of stone is a small proportion of the 
cost of roadworks; transport to the work 
site is a major consideration. In late 
1981, the transport of stone cost lOi 
per tonne per km. 

Table 22 

MUNICIPAL GRAVEL AND STONE REQUIREMENTS 
1979/80 

Percentage 
supplied 

Municipality Quantity(m^) from pub­
lic land 

Bairnsdale Shire 73,000 

Bairnsdale Town 30,000 

Tambo Shire 

Avon Shire 

Maffra Shire 

Omeo Shire(in 
part) 

Total 

37,000 

16,000 

40,000 

7,000 

203 ,000 

31 

0 

40 

4 

31 

14 

In the north, the area contains a large 
number of small gravel pits - primarily 
on public land. These are used by the 
Forests Commission, shires, and logging 
contractors for roadworks throughout the 
area; many are 'one-off pits used for a 
particular portion of a road. 

The larger quarries are primarily In the 
south of the study area, may be located 
on either private of public land, and 
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Location 

Tom Creek 

Yellowmans Knob 

Flaggi' Creek 

Sandh i l l s 

Nowa Nowa 

M i s s i s s i p p i Creek 

Private 
public 

public 

public 

public 

or 
land 

Table 23 

MAJOR STONE QUARRIES 

Nature of 
stone 

sand 

rhyolite 
(crushed) 

sandstone 
(crushed 
or broken) 

publ ic 

publ ic 

public 

Granite Rock 

Beds of the Avon 
and Mitchell Rivera 

Qlenmaggie 

Valencia Creek 

public 
and 
private 

private 

private 

private 

sand 

rhyodacite 
(crushed 
or broken) 

pink 
granite 
(broken) 

granite 
(crushed 
or broken) 

river 
gravel 
(coarse or 
crushed) 

basalt 
(crushed) 

sandstone 
(broken) 

Usage 

private contractors - construction 

Shire of Balrnsdale and Country Roads 
Board - roadwork 

Mitchell River Improvement Trust -
stabilization work on Mitchell River 
ar-* Clifton Creek 

Shii-̂  Balrnsdale and private cont­
ractors - roadwork and construction 

Ports and Harbors Division - stabiliz­
ation and construction 
Victorian Railways - ballast 
General roadwork in the vicinity and to 
the east 

Breakwater and groyne construction at 
Lakes Entrance 

Ports and Harbors Division - stabiliz­
ation and construction 

Three quarries supplying reading and 
general-purpose aggregate and river 
stone 

Aggregate to Loy Yang 

Macallster River Improvement Trust 
stabilization work 

supply a variety of products. Table 23 
lists the major quarries in the area and 
Indicates their usage. 

Limestone 

Devonian limestones outcrop in the 
Gippsland Lakes hinterland at Buchan, at 
Tabberabbera, and in the south-west of 

the area near Toongabble. Tertiary 
limestone outcrops are worked In the 
south-east of the area at Hillside and 
Toorloo Arm. 

Devonian limestones 

In the Buchan a rea , a l i n e a r outcrop 
of Devonian limestones extends 26 km 



221 

from Buchan South 
chiefly on private 
range of colours f 
various greys to b 
from this outcrop 
has been used in n 
to 1948, Buchan ma 
28 buildings in Me 
Melbourne Town Hal 
ranee. State Libra 
Museum. 

to north of Murrlndal, 
land. Marble, with a 

rom golden vein and 
lack, was quarried 
over many years and 
umerous buildings. Up 
rble had been used in 
Ibourne, including the 
I, Shrine of Rememb-
ry, and National 

The Buchan Group limestones may be div­
ided into three formations, two of which 
(described below) have commercial value. 

The lower Buchan Caves limestone con­
sists of dolomite, dolomltic limestone, 
and limestone, free of interbedded mud-
stones. Available reserves are of the 
order of 200 million tonnes of hlgh-
ec on omi c-grade Iime stone (up to 96%, 
but averaging 75% of calcium carbonate). 

The younger Murrindal limestone contains 
thick beds of high-grade limestone 
Interbedded by mudstone. Available re­
serves are of the order of 35 million 
tonnes. 

Besides producing building stones, these 
Buchan deposits are suitable for most 
lime—consuming industries. Agricultural 
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), is the only 

Limestone from th i s quarry north of 
Buchan i s crushed and burnt i n to lime 
for use in the paper-making process 

one operating at present in the Buchan 
area. The crushed limestone is roaded 
to Nowa Nowa, then railed to the Aust­
ralian Paper Manufacturers Ltd mill at 
Maryvale, where it is burnt into lime 
for use in the paper-making process. 

Another quarry at Buchan South (Camer-
ons) has also supplied the same material 
and both have yielded building stone. 

In the Toongabble area, limestone out­
crops in public land on Deep Creek, in 
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the south-west corner of the study area, 
but it has not been quarried. 

This outcrop is an extension of a fossi-
liferous grey limestone formation (Boola 
Formation of Lower Devonian origin), 
which has been quarried for ornamental 
stone near Toongabble, outside the study 
area. The reserve here totals 17,000 
tonnes, and similar formations have been 
quarried at Coopers Creek and Tyers 
River to the west. 

In the Tabberabbera area. Lower Devonian 
marine limestones (Tabberabbera Forma­
tion) - Interbedded with slltstones and 
sandstones - outcrop in a north—south 
belt, This Formation has little econom­
ic potential. 

Tertiary limestones 

Gippsland limestone outcrops along many 
streams and lakes between Bairnsdale and 
Orbost. It consists of fossiliferous 
marl (a calcareous mudstone') and lime­
stone containing 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 with good-quality surface water, most 
of which is generated to the north of 
the area in the highlands. Only a small 
proportion of this is actually used for 
either urban or irrigation purposes. 

Although stream flows are more uniform 
here than in many other parts of the 
State, usage is still constrained by 
their seasonal nature. Thus, if accept­
able river flows are to be maintained, 
scope for increasing utilization of 
surface water resources will remain only 
limited without construction of addit­
ional storages . 

The area also has a significant ground­
water resource, which varies in quality 
and accessibility. Notwithstanding its 
potential for a number of uses, with a 
few notable exceptions this resource 
remains substantially under-utilized. 

Current Water Use 

Water use in the study area currently 
totals approximately 210,500 megalitres 
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 satisfactory water supply 
for Bairnsdale and surrounding districts 
was recognized late last century. In 
1890 the Bairnsdale Irrigation and Water 
Supply Trust was constituted. This 
Trust planned to construct a weir 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 during construction 
work, the scheme was eventually com­
pleted in 1893. It never operated, how­
ever, because of repeated flood damage 
to the weir. 

In I913, the Ma 
one of the firs 
menced activiti 
Trusts and a Lo 
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T a b l e 24 

URBAN WATER SUPPLY 

Water T r u s t o r 
s u p p l y a u t h o r i t y Towns s u p p l i e d S o u r c e 

P o p u l a t i o n 
s e r v e d 

Annual (1979) 
c o n s u m p t i o n (ML) Treatment 

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. 

Paynesville W.T. 

Sale Local Governing 
Body 

S t r a t f o r d W.T. 

B a l r n s d a l e 
Lucknow 
Wy-yung 

M i t c h e l l R. 

Maff ra 

Metung 

M a c a l l s t e r R. 

S a l e 

S t r a t f o r d 

1 0 , 1 0 0 

B r i a g o l o n g 
B o i s d a l e 

B r u t h e n 
W l s e l e l g h 
M o s s l f a c e 

Buchan 

H e y f l e l d 

Lakes E n t r a n c e 
Kal imna 

Lindenow 
Llndenow S o u t h 
Walpa 

Groundwa te r 

Tambo R. 

Buchan R. 

Thomson R. and 
M a c a l l s t e r R. 
ex 3 . R . & W.S.C. 
c h a n n e l 

N i c h o l s o n R. 

M i t c h e l l R. 

550 

600 

280 

2 ,000 

4 , 6 0 0 

365 

i j , 8 5 0 

Bulk s u p p l y from 500 
Lakes E n t r a n c e 
W.T. 

P a y n e s v i l l e Bulk s u p p l y from 1,900 
E a g l e P o i n t B a i r n s d a l e W.T. 
Raymond I s l a n d 

G r o u n d w a t e r 1 4 , 2 5 0 

M a c a l l s t e r R. 1 ,050 
ex S.R. & W.S.C. 
c h a n n e l 

2 . 5 1 9 

il7 

73 

39 

565 

857 

55 

800 

115 

24o 

5,000 

130 

C l a r i f i c a t i o n and 
c h l o r i n a t l o n 

None 

Sedimentation and iron 
removal 

None 

Chlorinatlon 

Npne 

None 

Clarification, filtration, 
and chlorinatlon 

None 

Clarification and 
chlorinatlon by 
Balrnsdale W.T. 

Aeration, clarification, 
filtration, S chlorinatlon 

Clarlfication and 
chlorination 
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A rock barrage across 
the Mitchell River i s 
designed to prevent the 
s a l t water from Lake 
King reaching the point 
where water i s taken 
aff for domestic use in 
Bairnsdale 

Surface waters provide the source of 
supply for 10 of the Waterworks Trusts. 
On the whole this water is of good qual­
ity, requiring little or no treatment 
prior to reticulation. Groundwater is 
used to supply the towns of Sale, Briag­
olong, and Boisdale, Drawn from the 
Boisdale Formation aquifer system, it 
can be used without treatment at Briag­
olong and Boisdale, but the water at 
Sale has high turbidity and iron con­
tent, which necessitate its treatment by 
settlement, aeration, and neutralization 
prior to reticulation. 

The Bairnsdale Waterworks Trust supplies 
a population of 10,000 (as well as sell­
ing water to the Paynesville Waterworks 
Trust) from an off-take located dose to 
the town on the Mitchell River, Down­
stream of this off-take is a barrage 
across 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 it is difficult to 
maintain water quality during periods of 
low flow in the river. The Trust now 
intends to replace the existing pumping 
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plant with a pipeline offtaklng from a 
low diversion weir to be constructed 
upstream near Glenaladale. This would 
avoid both the salinity problems and the 
present risks of pollution of the town 
water supply by agricultural drainage 
from the Mitchell River flats. 

Irrigation 

Irrigation also commenced in the early 
years of this century. At first farmers 

Bruthen Waterworks Truat f a o i l i t i e a next 
to the Tambo River 

Concrete i r r i g a t i o n -channel in the 
Macal is ter I r r i g a t i o n D i s t r i c t 

pumped direct from the rivers, but 
droughts, particularly that of 19l4, led 
to demands for construction of storages 
to provide a more reliable supply. This 
pressure came mainly from land-owners 
along the Macalister and Avon Rivers, 
where subdivision had resulted in s.mall 
holdings. 

Construction of a concrete dam on the 
Macalister River, 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 properties in the 
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Newry area, and a tunnel through a ridge 
delivered water to land on the western 
bank of the Avon River. The first irri­
gation delivery was made in the Boisdale 
area in 1925- Within the next few years 
this system was extended southwards to 
properties near Sale. 

The Main Southern Channel system, also 
built during this period, supplied irri­
gation water to land north of Tinamba, 
and in 1939 it was extended to the 
Riverslea area. 

Irrigation was extended after World War 
II, with the establishment in 1948 of 
the Central Gippsland Irrigation Area, 
immediately south of the Thomson River. 
This included the Nambrok—Denlson Sold­
ier Settlement Area. 

During the 1950s, extensions of the 
irrigation systems supplied the Newry 
North, West Boisdale, Nuntin, The Heart, 
and other small areas now Incorporated 
in the Maffra—Sale Irrigation Area. 

In an exceptional flood in 1952, the 
Thomson River formed a breakaway course 
through a series of meander depressions 
- beginning at a point where the river 
emerges from the foothills onto the 
river plain and continuing eastwards for 
about 10 km, to rejoin the original 
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—Denlson area via the 

Spray i r r i g a t i o n of bean crops on the 
Mitchel l River f l a t s 

Cowwarr Channel, the controlling author­
ities built the Cowwarr Weir at the 
point where the breakaway course began. 

Provision of control gates on the spill­
way. In 1957, increased the capacity of 
Lake Glenmaggle 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 thirties, 
a gradual change to perennial improved 
pasture (ryegrass and clover) took place 
and at present 90% of the irrigation 
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supports this type of pasture. The rest 
supplies native and annual pasture, 
fodder crops, lucerne, cereal crops, and 
some vegetables . The perennial pasture 
is used almost entirely for the grazing 
of dairy cattle . 

water is 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 soils of the 
Avon River flats near Boisdale. 

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 

The Irrigation 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 increased over the 

Hot groundwater feeds 
these ba ths near Metung 
(the wate r i s drawn 
from an o i l e x p l o r a t i o n 
bore put down i n the 
late 1920s) 
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years, and at present all streams in the 
study area (with the exception of the 
Snowy River) are committed to the extent 
of available summer flows, other than 
for domestic 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. 

Rostering of pumping from the streams is 
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. ) s • ^ 

Appendix 8 gives details of authorized 
diversions for irrigation, domestic and 
stock, and industrial use for the major 
stream systems within the study area. 

With the exception of the Mitchell River 
and to a lesser extent the Avon River, 
where vegetable crops are irrigated, 
most of the diversion is to pasture. 

Of the 200,000 ML of irrigation 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 Bairnsdale, 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 aquifers. 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 significant in­
crease in utilization of surface water 
could be contemplated. The Mitchell 
River dam at Tabberabbera is the only 
additional storage approved for the 
study area, and its purpose is essen­
tially to safeguard existing irrigation 
development on the Mitchell River 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 aquifers along 
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the Mitchell River flats, associated 
with their artificial recharge during 
periods of high river flows, would 
achieve the same results as the impound­
ment of surface water in the proposed 
Mitchell River dam. This proposal is 
currently under investigation. 

The major potential for future addition­
al utilization 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
robe River system. 

Under the high development scenarios, and 
assuming present or planned water-use 
technologies 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 in 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, Macalister, Avon, and 
Mitchell Rivers, and an embankment on 
McLennans Strait to produce a controlled 

storage with a higher level and greater 
storage capacity than the natural Lake 
Wellington. 

It must be emphasized that these options 
are still in their conceptual stages .and 
would need to undergo rigorous Investi-

Groundwater pumping s t a t i o n and wate r 
tower a t Sa le 
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gation before they 
Any such inter-basl 
however, would invo 
fresh-water inflows 
Lakes system and wo 
ose major ecologlca 
on Lake Wellington, 
water storages were 
also conflict with 
ments to irrigation 

could 'be implemented, 
n transfer of water, 
Ive decreases in the 
to the Gippsland 

uld be likely to imp-
1 changes, especially 
Unless further 
constructed it would 

the existing commit-
and other uses. 

River Improvement 

The River Improvement Act 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, it also makes 
provision for carrying out drainage 
works and for rating lands within the 
district that such works benefit. 

River Improvement Trusts have been form­
ed for reaches of the Latrobe, Thomson, 
Macallster, Avon, Mitchell, and Tambo 
Rivers (see Figure 5), to carry out 
works to reduce the frequency and extent 
of nuisance flooding along these 
reaches. 
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UTILITIES 

Often, the utilities and 
tial to modern community 
ated on public land. Th 
facilites for transport, 
ions, navigation, power 
disposal, or airstrips, 
describes the major util 
study area and attempts 
future requirements in c 

services essen-
living are loc-
ey may Include 
communicat-
supply, waste 
This chapter 
itles in the 
to assess 
ertain fields. 

At present, no major easement for pipe­
lines or power-lines traverse the study 
area. A television transmitter station 
occupies public land at Lakes Entrance 
and another is under construction on 
private land at Forge Creek. National 
and commercial radio services are broad­
cast from Sale. 

Water supply is an important land use in 
its own right. This topic is 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 Electricity 
Commission expects to locate new region­
al terminal stations near Balrnsdale 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 thic transmission 
line are currently under investigation 
and will be subject to assessment by the 
Ministry for Conservation according to 
the provisions of the Env i ronmen t A s s ­
e s s m e n t s A c t . 

Radiating in a grid from regional term­
inal stations outside the study area, 
medium-voltage (66-kV) power lines 
supply electricity to zone sub-stations 
throughout the area. Future development 
of this sub-transmission grid will in­
clude links between the Sale and Balrns­
dale zone sub-stations and between the 
proposed Bairnsdale 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 existing road reserves 
ensures ready access for maintenance 
vehicles. In some cases, however, it 
may require the destruction of some 
roadside vegetation to meet the easement 
widths desired by the State Electricity 
Commission (see Table 25). 

Table 25 

AVERAGE EASEMENT WIDTHS FOR POWER LINES 

Main transmission lines 

Sub-transmission lines 

Distribution lines 

40 — 70 m 

15—25 m 

10 — 25 m 

Telecommunication f a c i l i t i e s on Mount 
Nowa NowaJ a f i r e lookout has been b u i l t 
i n t o the main tower 

(In tall-forested areas, the respective 
easements may need to be wider.) 

Railways and roads 

The Victorian Railways Boards' Gippsland 
rail 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 rail line at Traral-
gon and Stratford, passes through Hey­
field and Maffra. 

The Country Roads Board (CR.B,) has the 
responsiblity for constructing and 
maintaining the State's major road 
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systems, including 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 
C.R.B. link the settlements north of 
Buchan (and through Licola to Jamieson) 
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 region are the 
responsibility of the Forests Commission 
and the municipalities - within their 
respective areas of control. 

Apart from some improvements to existing 
alignments, there are no major highway 
projects planned in the forseeable 
future within the study area. 

Road and railway reserves often 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 Coimnonwealth Department of Defence 
maintains the Royal Australian Air Force 
base at East Sale. 

A major public aerodrome licensed by the 
Commonwealth Department of Transport and 

under municipal control is located near 
Bairnsdale. A similar facility is loc­
ated just 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 
aircraft. 

Waste disposal 

Disposal of the waste produced by urban 
communities is an increasing problem for 
municipalities and managers of public 
land. The selection of new sites can be 
difficult, as in many cases little pub­
lic land remains near towns, and con­
flicts 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 is generally by the land­
fill method - using natural depressions, 
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 25 

SEWERAGE AUTHORITIES 

Sewerage 
authority 

Population 
sewered Method of treatment Disposal of effluent 

Bairnsdale 

Heyfield 

Maffra 
-domestic 

-Industrial 

Paynesville 

Rosedale 

Sale 

Latrobe Valley 
Water & 
Sewerage Board 

10,000 Existing: 
Screens, grit removal, primary sedimen­
tation, secondary settling, sludge 
digestion;' maturation of effluent in 
0.6-ha pond on Macleod Morass 

Proposed: 
Further sedimentation tanks, trickling 
filters, sludge digesters, and additional 
maturation lagoons 

1,200 Two aerobic oxidation lagoons 

Discharged to Macleod Morass 

Lakes Entrance 4,100 Sedimentation & sludge digestion In an 
Imhoff tank, followed by two trickling 
filters and sedimentation tanks in 
series and a polishing lagoon; digested 
sludge is disposed of in a liquefaction 
lagoon 

4,850 Two treatment plants: 

Plant A has two parallel streams: one 
is an Imhoff Tank; in the other, wastes 
undergo primary sedimentation followed 
by a trickling filter then to lagoons 
for irrigation 

Plant B treats milk wastes from two 
milk-product factories by sedimentation 
and trickling filter (in peak periods, 
this is supplemented by aeration with 
floating aerators on a lagoon). 

1,500 Proposed works will consist of oxidation 
(plus high visitor lagoons 
influx) 

1,500 

13,850 

Wastes pumped t o L.V.W. & S.B. o u t f a l l , 
approx. 2 km south of town 

Wastes from Sale ( inc lud ing Wurruk) 
pumped t o the L.V.W. & S.B. o u t f a l l 
sewer, approx. 8 km s o u t h - e a s t of Sale 

Wastes c o l l e c t e d from seve ra l towns In 
the Latrobe Valley a re t r e a t e d in 
lagoons on Dutson Downs proper ty 

I r r i g a t i o n mainly In summer, with a ground-
l e v e l s t o r age t o ca r ry the win te r e f f luen t 

I r r i g a t i o n of golf course 

I r r i g a t i o n of pas tu re 

Stored in lagoons , then i r r i g a t i o n of 
pa s tu re 

I r r i g a t i o n of pas tu re 

By L.V.W. & S.B. 
(see below) 

By L.V.W. & S.B. 
(see below) 

Disposal by i r r i g a t i o n and evapora t ion In 
Lake Coleman 
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Table 26 (continued) 

Sewerage 
authority 

Population 
sewered Method of treatment Disposal of effluent 

Proposed fu tu re uorka 

Llndenow 

Metung 

Stratford 

Proposals are for oxidation lagoons and 
disposal to- a morass 

Proposals are for oxidation lagoons and 
disposal by irrigation/evaporation 

Proposals are for oxidation lagoons and 
disposal by irrigation 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 is generally through irrigation 
works, although the Balrnsdale Sewerage 
Authority discharges effluent into 
swamplands near the town. 

Land vested in sewerage authorities is 
not 'public land', according to the Land 
Conservation Aat 1970. Further details 
on the sewerage authorities are set 
out in Table 26. 

The Buchan rubb iah t i p l oca t ed on p u b l i c 
land aouth of the townahip 
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Thia slipway at Lakes Entrance i s used 
for the maintenance of both commercial 
and r e c r e a t i o n a l c ra f t 

Ports 

The port of Gippsland Lakes (as gazetted 
under the Marine Aet) Includes the major 
Gippsland Lakes, which meet the ocean at 
Lakes Entrance, and the navigable rivers 
flowing into these waters. 

As the port authority, the Ports and 
Harbors Division of the Public Works De­
partment Is reponsible for the design, 
maintenance, construction, and operation 
of all public harbour facilities on the 
port. These facilities 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 
Jetties and wharves through 
Gippsland Lakes and Lake Ty 
with boat harbours at Lakes 
Paynesville-. These wharves 
have been largely provided 
ing industry and for public 
poses; boat harbours, which 
a large number of fishing c 
also used by pleasure boats 

46 public 
out the 
ers, together 
Entrance and 
and jetties 
for the fish-
landlng pur-
accommodate 
raft, are 

Three slipways are maintained at Lakes 
Entrance and four at PaynesvlIIe. The 
Lakes Entrance twin slipways accommodate 
craft up to 130 tonnes dead weight, 
while the large slipway at Paynesville 
accommodates craft up to 15O tonnes dead 
weight. A H slipways are used" by both 
commercial fishermen and the owners of 
pleasure craft. 

A system of navigation lights is main­
tained throughout the Gippsland Lakes 
and this Is supplemented by numerous 
jetty lights, beacon posts, buoys, and 
direction boards where required. 

While most such navigation lights, beac­
ons, and markers are located on water, 
several structures are based on land. 
The most important of these are listed 
below. 
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Old-s ty le n a v i g a t i o n 
l igh t in McLennans 
S t r a i t 

Mt. Barkly navigation light, situated 
on a lighthouse reserve at Jemmy's 
Point, is used by mariners in 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 main 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 Strait, supports a sec­
tored light that enables safe naviga­
tion through the entrance channel to 
the Strait. 

The sea-going dredge Ap r i l 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 
adequate channel depths and widths. The 
aim is to maintain a minimum bar channel 
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depth of the order of 3.6 metres at low 
water. Thr dredging work carried out by 
the A p r i l Hamer Is 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, P a y n e s v i l l e , based permanently 
within the Gippsland Lakes. This is 
used to maintain 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 McLennans Strait. 

All the more popular waterways are now 
provided with minimum depths of 2 metres 

at low water which is sufficient for 
most craft on the Lakes. 

The P a y n e s v i l l e 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 island. 

Other uses 

Many public utilities and Institutions 
occupy public land for such purposes as 
schools, cemeteries, trigonometrical 
stations, public halls, and depots. 
Small areas of public land are continu­
ally required for such uses. 
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LAND USE RELATIONS 

Preceding chapters of this report have 
described the natural resources of the 
study area and discussed the existing 
and potential utilization of resources 
on public land. Hazards associated with 
these uses have also been considered. 

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 decisions can be made on the 
allocation of that land. This chapter 
examines the nature of the interactions. 

Land use compatibility 

Each type of land use requires a certain 
set of resources for its 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 operation of 
each will have a series 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 
either direction (supplementary uses) 

The nature of these effects will deter­
mine the degree of compatibility between 
two or more land uses, and hence their 
ability to be combined in order to ob­
tain the best combination of- uses on a 
land management unit. In practice, 
there are several ameliorating factors, 
which indude 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 wider area, thus 
localizing its effect. (This enables 
other activities to continue in the 
general area.) 
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* Compatibility between uses in an area 
changes over time as the once-harmful 
effects of one activity are lessened. 

* Prevailing social attitudes towards 
the tolerance of harmiul intereffects 
may change. (In some cases improved 
technology helps change these atti­
tudes . ) 

* Skilful management techniques can re­
duce possible competitive effects of 
an activity on others. 

Land use flexibility refers to the de­
gree to which any one activity precludes 
(by its operation) other activities' 
utilization of a given resource. Flex­
ible uses include those having either 
negligible or beneficial effects on 
others. 
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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

ians, reptiles, and birds. Nevertheless 
agriculture is normally incompatible 
with most aspects of nature conservat­
ion, since most species are severly 
reduced in number or even eliminated by 
the removal of their habitat and the in­
troduction of alien 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. 
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as the conversion from for 
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Forest grazing can conflict with nature 
conservation because of the disturbance 
to the environment caused by stock 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, it can 
compete with apiculture. With careful 
management, however, it may be compat-
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ible with catchment protection and water 
production in most environments. 

Apiculture 

Apiculture may complement agriculture, 
since the bees serve the useful function 
of cross-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 Its 
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 outdoor recreation by providing ac­
cess tracks for walking 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 noticeable as the size of 
the area increases and when most or all 
of the trees in a stand are cut. In 
mountainous terrain, harvesting may be 

visible some distance from the actual 
operation and so, at least temporarily, 
affects scenic values. 

Increasing the levels of hardwood pro­
duction decreases its compatibility with 
other uses, such as nature conservation, 
apiculture, and many forms of recrea­
tion. Intensive practices may favour 
certain commercially valuable species, 
remove trees containing sites for animal 
nesting (as these trees are often un­
merchantable ) , limit the size 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 
recreational activities requiring soli­
tude. It could also be considered to be 
in competition with agricultural produc­
tion on those areas of forested 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 is 
competitive with hardwood timber produc­
tion, agriculture, nature conservaLlon, 
apiculture, and some types of recrea­
tional activity. It can also compete 
with water production, as pine planta­
tions may decrease water yields. 

On the other hand, softwood plantations 
can add visual diversity to an area. 
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Also, because of their relatively open 
understorey, they provide good opportun­
ities for picnicking and activities such 
as orienteering and camping. 

Water production and conservation 

The production of water is an important 
use of public land. To some extent it 
is competitive with agriculture, timber 
production, mining, and recreation (de­
pending on the intensity of these uses, 
the management techniques employed, and 
the intended use for the water). 

Activities such as logging, road-making, 
quarrying, clearing, and grazing can 
cause soil disturbance and reduce 
absorption by the soil, leading to 
Increases in surface run-off, stream 
turbidity, peak flows, si1tatlon, and 
erosion. 

As well as contributing t 
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In many cases, activities using parts of 
catchments away from storage areas do 
not pose a substantial 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 varying degrees, with other 
activities. 

Water storages increase the opportuni­
ties for some forms of recreation, such 
as lakeside picnicking and water-based 
activities. 

Storages, however, can have adverse 
effects on nature conservation. Inunda­
tion by water obviously destroys the 
original habitat, and the storage may 
alter flow regimes, affect water temper­
ature and oxygen content, and conse­
quently aquatic and riparian vegetation 
and wildlife habitats downstream. 

On the other hand, storages also create 
an aquatic habitat, supporting fish and 
waterfowl. 

Compatibility between water utilization 
and nature conservation can be enhanced 
be design of structures and operation 
procedures. 

Nature conservation 

Nature conservation is generally compat­
ible with a wide range of uses, such as 
water production, apiculture, and low-
intensity recreation. It tends to com­
pete with any activities that radically 
change the natural vegetation, such as 
mining, agriculture, urban development, 
or intensive forestry. 

Excessive use for recreation is a prob­
lem in some areas of value for nature 
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conservation, 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 is complementary with 
nature conservation and water production 
only. 

Outdoor recreation 

Outdoor recreation encompasses a wide 
range of activities. Their relations 
with other uses vary according to their 
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 is also incompat­
ible with most other uses, as it re­
quires both land where man's activities 
are minimal and also a low density of 
visitors, but is compatible with water 
production 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 

and yet complement another. For example 
an abandoned quarry may mar a panoramic 
view yet provide an ideal site for gem 
fossicking or riding trail bikes. Sim­
ilarly, forestry tracks may reduce the 
value of an area for bushwalkers seeking 
natural surroundings, but make it more 
accessible for picnicking and pleasure 
driving. 

Some pursuits such as adventure driving, 
fishing, and bushwalklng can become 
self-competitive, especially at high 
usage rates, 

Certain water-based activities such as 
swimming and water-skiing may be In­
compatible. Such conflict is to some 
extent alleviated by'the zoning of cer­
tain sections of the Gippsland Lake's and 
Lake Glenmaggle 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' fish 

Urban and industrial uses 

Urban areas contain a multitude of dif­
ferent activities that collectively are 
competitive in space with most non-urban 
uses, including agriculture, timber pro­
duction, apiculture, water conservation, 
mining, and many forms of outdoor rec­
reation. Moreover, the presence of 
urban areas - by intensifying the utill-
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zatlon of, or requirement for, most re­
sources)- undoubtedly compounds the com­
petition between many activities in 
adjacent areas of public land. 

Extractive industries 

Mining, quarrying, and shallow gravel 
extraction can be competitive with most 
forms of land use through site disturb­
ance, , reading, and pollution. Competit­
ion 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 tailings may still conflict 
with other uses. 

Many conflicts between extractive indus­
tries and landscape are localized, but 
they may be serious where values are 
high or the operations obvious. 

On the other hand, some quarries provide 
the opportunity to study the local 
natural history, and open sites for the 
collection' of fossils and gemstones. 

Exhausted quarries and open-cut mines 
are often useful for water supply or 
rubbish disposal, or as sites for such 
recreation as trail-bike ridine:. 

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 growing recreational pressures 
and more interest in nature conservation 
at a local level, waste-disposal prob­
lems are Increasing, 'Most disposal 
sites are generally regarded as unsight­
ly, sometimes produce offensive odours, 
and. If 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 wildlife habitats, and 
may be unattractive; likewise the meas­
ures taken to reduce the risk of fire 
along transmission lines. Again, tele­
communication faculties on peaks or 
ridges can conflict with scenic and 
other values, especially when construc­
ted in attractive or remote landscapes. 

These services and most others are gen­
erally considered essential. However, 
measures of compatibility with other 
land uses can be achieved by careful 
siting, location, and design to minimize 
the conflicts. 



PART IV 

BLOCK DESCRIPTIONS 



247 

BLOCK DESCRIPTIONS 

In this part of the report, the study 
area has been divided into eight blocks. 
For each block, the location and land 
tenure, the nature of the land, present 
uses, capabilities for various 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 speclfi'c Information for 
various blocks. Some sections deal only 
with the public land. These include 
vegetation, 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 
land for the particular use 
may be put. Present levels 
described, where possible. 
Indication of capability, 
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Capabilities are given in general terms 
only, because the amount of information 
available has varied from block to block 
and because some of the values have been 
difficult to quantify. In assessing 
capability, comparisons have been made 
with other blocks and with other parts 
of the State. 
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1. MACALISTER 

A. General 

1. Land tenure and location 

Macallster block covers just over 80,000 
ha. Public land occupies approximately 
57,000 ha, the bulk of it is unreserved 
Crown land. Reserved forest accounts 
for around 22,000 ha, including the l60-
ha Glenmaggie flora and fauna reserve 
north of Heyfleld, which is reserved 
under section 50 of the F o r e s t s Act. 

SCALE 1:2 000 000 

1. MACALISTER 

Lake Glenmaggle covers an area of about 
1,800 ha; all of this is public land, 
being owned by the State Rivers and 
Water Supply Commission. The Commission 
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 southern portion of 
the block. These - used for various 
public purposes - include gravel res­
erves, recreation reserves, and cemetery 
reserves. 

B. Nature of the Land 

1. 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 receives a mean 
annual rainfall of 1,200 mm, the highest 
in the study area. Rainfall decreases 
sharply as you move east to lower eleva-
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tlons, until at Heyfield, on the Gipps­
land plains, it totals only 6l9 mm. The 
Heyfleld—Maffra--Sale area lies in a 
pronounced rain shadow, caused by the 
interception of rain by the mountains to 
the west. 

Temperature variation is also 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 - it could 
be expected to lie on the ground for up 
to a month. Average temperatures are 
considerably higher In the Heyfleld— 
Glenmaggie area than in the mountains, 
especially during the summer; and unlike 
the coastal areas, this region has no 
tempering sea breeze. 

2. Geology and geomorphology 

Most of the block consists of Palaeozoic 
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 Macallster 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 in the 
north-western corner of the block. 

Tertiary sediments, consisting mainly of 
sands and gravels, form a series of 
alluvial fans (piedmont downs) flanking 
the southern margin of the highlands. 

Terrace and flood-plain deposits of 
Quaternary age occur in the Heyfield 
district. 

3. Soils 

The highlands are characterized by. uni­
form and gradational soils of various 
textures, with brownish loams and sandy 
day loams being the most common. These 
soils can contain considerable amounts 
of gravel and on steeper slopes may be 
quite shallow. Gradational soils are 
more common on stable slopes. The Tert­
iary sediments bordering the highlands 
support podzolic soils-while, on the 
Quaternary terrace and flood-plain 
deposits, uniform fine-textured days, 
medium-textured loams, coarse sands, and 
a range of.duplex soils have developed. 

4. Vegetation 

This block contains examples of some of 
the wettest and some of the driest for­
est types found in 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, 
this vicinity 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 distinctive 
red box—red ironbark low open forests 
of the Glenmaggie—Seaton area are 
unique to this block and provide a stark 
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Pas tora l Macaliater River f l a t a , flanked 
by ateep forested h i l l s north of Lake 
Glenmaggie 

contrast to the wetter forests described 
above. 

Between these two extremes are the for­
ests that cover the greater part of the 
steeply dissected public land. These 
are in the open forest II—III structur­
al range and are combined In a charac­
teristic pattern: 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 
II of sllvertop, red stringybark, and 
red box. On the poorest sites east of 

the Macalister River, the red stringy­
bark and red box forests do not exceed 
15 m. 

Understorey composition also reflects 
the site conditions. Thus the taller 
forests at high elevations usually have 
understoreys typical of wet sclerophyll 
forests, with an intermediate stratum of 
wattles and a dense stratum of shrubs. 
In the open forest III communities on 
sheltered aspects, understoreys can vary 
considerably; 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 
grasses. Indeed, in the open forest I 
community, bare gound can be exposed 
over more than 50^ of the site. 

5. Fauna 

The forest environments represented on 
public land include small areas of tall 
open forest (below Mount Useful) and 
riverine forest, and much larger areas 
of open forest and foothill woodland. 
Examples of the farmland environment 
occur on cleared public land adjacent to 
Lake Glenmaggle. The lake Itself is 
considered part of the Inland wetlands 
environment. 

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. 
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Sambar deer, which prefer rugged terrain 
covered in open forest, are more numer­
ous in this block than elsewhere in the 
study area. 

Because of the copious 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 suitable for dabbling and wading 
species, 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 
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ironbark forests has a greater florlstlc 
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
fleld. 

The block contains seven significant 
plant species, including Goodenia grand-
i f l o r a , a rare shrub found only in rocky 
habitats in the Macalister and Upper 
Snowy River catchments. 

Lake Glenmaggie has a high value for 
water-birds and provides a refuge for 
many species. The dry open forests 
around the lake have_yielded the only 
recent Gippsland recording of speckled 
warbler. 

2. Recreation 

The single most Important recreation re­
source is Lake Glenmaggle, which is one 
of the most popular inland venues for 
water sports east of Melbourne. Activi­
ties include water-skiing, sailing, 
power-boat racing, and swimming. Camp­
ing, picnicking, and boat-launching 
facilities are provided on public land 
surrounding the lake. 

Fresh-water angling is a further popular 
pastime on the waters of this storage, 
as it is in the Macalister River up­
stream from Lake Glenmaggle. Canoeists 
also use this stretch of the river and, 
to a lesser extent, the lake itself. 
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Canoe i s t s on Lake 
Glenmaggie 

Cowwarr weir is another body of water 
formed primarily for irrigation purposes 
that has subsequently proved popular as 
a site for swimming and picnicking. 

The Thomson River, upstream from Cowwarr 
weir, is highly regarded by canoeists. 
The Heyfield—Licola road offers some of 
the best scenic driving in Gippsland, 
providing excellent views of the pastor­
al Macallster River valley and surround­
ing rugged hills. Another pleasant 
drive can be had along the main forest 
road north of Seaton, This features the 
sites of numerous early settlements. 

The rugged and remote hill country west 
of the Macallster River is a favourite 

area for deer-shooters. It also cont­
ains the sites of old gold mines at 
Donnelly Greek and Murderers Hill, which 
may be of interest to fosslckers. 

A rifle range occupies public land be­
tween Heyfield and Seaton. 

Popular areas for four-wheel-drive tour­
ing and trail-bike-ridlng include rough, 
forested areas west of Seaton and north 
of Ben Cruachan. 

3. Wood production 

A high proportion of the forests cover­
ing this block are of the dry, low open 
forest type with low growth rates and 
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hence low capability for most types of 
hardwood production. 

Small stands of tall open forest, below 
Mount Useful, have a high potential pro­
ductivity. Principal species in these 
stands are alpine ash and messmate, both 
of which provide excellent sawlogs. The 
moist foothill 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 increase in the future because of 
the planned" expansions of this mill. 

Although the box—ironbark forests north 
of Heyfleld have a very low growth rate, 
they are important Inasmuch as the dur­
able timber of red ironbark is highly 
prized for fence posts and sleepers. 

No public land meets the site require­
ments for softwood plantations. 

4. Agriculture 

Agricultural production is concentrated 
on the flat to undulating land in the 
Lake Glenmaggie—Heyfield—Seaton area 
and on the Macalister River flats. This 
is entirely pastoral land, which supp­
orts primarily beef cattle and to a 
lesser extent sheep grown for both wool 
and meat. 

Public land below Mount Useful and east 
of the Macallster River is grazed by 

cattle. Four annual grazing licences 
involve three graziers. Most of this 
land is used only between the months of 
November and May. Only in the lower 
country does grazing continue year-
round. A very small block of Crown land 
west of Seaton is also licensed. 

For the most part, public land has a low 
capability for forest grazing. 

The gently undulating public land, cov­
ered mainly in red stringybark—red 
Ironbark forests, between Heyfield and 
Seaton has low to moderate potential for 
agricultural production. 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
allster River are the major streams. 
The bulk of these rivers' catchments Is 
outside the study area in the upper 
reaches of the Eastern Highlands. Water 
from both rivers is used for stock and 
domestic purposes and for irrigation, 
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 
Conserva t ion Aat 1970 and the S o i l Con­
s e r v a t i o n and Land U t i l i z a t i o n . Act 1958. 

At Cowwarr weir, 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—Denlson area 
and ensures a flow through the old 
course of the Thomson River, 

Heyfleld Waterworks Trust supplies Hey­
fleld with water drawn from the Thomson 
and Macalister Rivers ex State Rivers 
and Water Supply Commission channel. 

In addition to the Irrigation water 
drawn from the Cowwarr weir and Lake 
Glenmaggle, many licences and permits 
have been issued for diversion 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 available summer flows, 
other than for domestic.and stock pur­
poses. Further diversions would only be 
available on the condition that on- or 
off-stream storage is provided to store 
excess winter stream flows. 

Only tiny quantities 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 
additional storages or for significant 
Increases 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 is extracted for road-making pur­
poses from public 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 
claims cover part of this area. 

7. Utilities 

A tip west of Heyfield and a cemetery 
north of that town are both located on 
public land. 

D. Hazards and Conflicts 

The major po.tentlal hazard is wildfire. 
This is an ever-present danger in the 
dry foothill forests growing on the pub­
lic 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 public land. Bank erosion can be 
a problem on Lake Glenmaggie and (after 
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floods) on the major streams, the Thomson 
and Macallster Rivers and Rainbow Creek. 

Bank e r o s i o n on exposed e a s t e r n shore of 
Lake Glenmaggie 

While both vermin and noxious weeds are 
present on public land, neither constit­
utes a significant hazard at present. 

The impact of Increased levels of 
timber-harvesting, in particular that 
associated with an expansion of pulpwood 
production, constitutes a significant 
potential conflict. Concern has been 
expressed that, if employed over a rel­
atively short rotation time, the dear-
felling harvesting technique could lead 
to alterations in the forests' florlstlc 
structure, both short- and long-term 
destruction of wildlife habitat, in­
creases in soil erosion and stream tur­
bidity, and decreases in honey flows. 

Another important conflict could arise 
if water from the Macalister and/or the 
Thomson Rivers was to be diverted to the 
Latrobe Valley. This could only be 
achieved at the expense of Gippsland 
irrigators. 
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2. AVON 

A. General 

1. Land tenure and location 

Avon block covers a little more than 
100,000 ha, including approximately 
80,000 ha of public land. Although 
mainly unreserved Crown land, about 
33,000 ha comprise reserved forest and a 
number of small Crown land reserves, 
most of which are located in the south­
ern agricultural portion of the block. 

8ALE\ 
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2. AVON 

One such reserve is The Quarries recrea­
tion reserve north of Briagolong. 

B. Nature of the Land 

1. Climate 

In common with other parts of the study 
area, the Avon block has climatic 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 public land in this block is at el­
evations between 200m and 600 m, where 
rainfall varies between 65O mm and 800 
mm. 

Average temperatures are Inversely re­
lated to altitude, rising as altitude 
decreases. -Thus, while this block does 
not contain any weather stations that 
record temperatures, there is no doubt 
that Briagolong is consistently warmer 
than, for instance, Mount Blomford. 

As few locations rise above 6OO m, snow 
falls only rarely and even then it sel­
dom lies on the ground for more than a 
few days. 
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2. Geology and geomorphology 

The block i s dominated by a broad de-
spos l t ional basin known as the Avon syn­
clinorium, which contains a sequence of 
gently folded non-marine sediments of 
Carboniferous age. Outcrops of Devonian 
rhyol i te occur a t the eas tern and west­
ern ex t remi t ies of the bas in . 

Sedimentary rocks of Ordovician and S i l ­
urian age are exposed in the nor th­
eastern and north-western sec t ions of 
the block r e s p e c t i v e l y , and a g r an i t i c 
in t rus ion i s centred around Mount Blom­
ford. Together these Palaeozoic rocks 
form the highland port ion of the block, 
which i s character ized by moderately 
dissected mountainous t e r r a i n . An 
isola ted intermontane basin has devel­
oped on g r a n i t i c bedrock at Mount Blom­
ford; i t i s the only basin of t h i s type 
in the study area tha t remains as public 
land. 

The southern port ion of the block i n ­
cludes the d issec ted remnants of a l l u v ­
i a l fans bordering the highlands and a 
sequence of Quaternary a l l u v i a l depos i t s 
associated with the Avon River and i t s 
t r i b u t a r i e s . 

3. Soi ls 

The relatively low rainfall in the high­
land areas of the block have resulted in 
generally poor soli development. As a 
consequence, most soils tend to be stony 
and skeletal. Uniform sandy loams have 

Looking north towards the Avon wilder­
ness from Ben Cruachan summit 

been derived from the granitic bedrock 
at Mount Blomford while podzolic soils 
are a common feature of the Tertiary 
deposits flanking the highlands. Flood-
plain areas support a range of uniform 
and duplex soils. 

4. Vegetation 

The only significant examples of tall 
open forest IV are the forests dominated 
by messmate and mountain grey gum that 
occur at the higher altitudes north of 
Mount Blomford and in the headwaters of 
McCoIl 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 III unit dominated by 
mountain grey gum and either messmate 
(at higher elevations) or white 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 
species. 

Other open forest III units comprise the 
yellow stringybark forests distributed 
in patches on both sides 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 units. Of these four, the 
red stringybark—red box and yellow 
stringybark units are the least 
widespread - the former being restricted 
to the Cu-lloden and McDonald Gap 
areas, the latter to around and north of 
Lloyd Knob. The sllvertop unit occupies 
the steep hill country In the north-west 
of the block, and the yertchuk unit is 
located in the south-west and central 
eastern portions. 

Examples of red box—red stringybark 
open forest I occur throughout the 
block, especially in the upper reaches 
of the Ben Cruachan Creek. This forest 
type occupies the driest, steepest, most 
exposed sites. 

One of the study area's few significant 
stands of forest red gum is located just 
south of Briagolong. 

5. Fauna 

The forest environments represented on 
public land Indude small areas of tall 
open forest and riverine forest, with 
the vast bulk being either open forest 
or foothill woodland. 

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. 

C. Present Use and Capabilities 

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 
Victoria 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. 
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The block contains II significant plant 
species, including the rare mint bush 
P r o s t a n t h e r a s a x i c o l a . 

Geological formations of significance 
indude the type section of fresh-water 
sediments and intercalated volcanlcs of 
the Avon River Group, which is exposed 
on the Freestone Creek above Culloden. 
A gorge known as the Channels, which the 
Avon River has excavated in Carbonifer­
ous slltstones and sandstones, is also 
of geological interest. 

The area north of Ben Cruachan, in the 
upper Avon River catchment, contains 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 so 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 signposted walking track follows a 
stretch of the Avon River above Valencia 
Creek. This popular track passes the 
Channels and has a number of picnic 
areas along its 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 picnic 

The Channela 
River 

- a f e a t u r e on the Avon 

spots along this road, the most notable 
are at the Quarries reserve, which has 
rough camping as well as picnicking fac­
ilities, and the Blue Pool, which feat­
ures a deep pool in the creek suitable 
for swimming and scuba diving. Other 
picnic areas are located on the Valencia 
and George Creeks. 
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One of the most popular walking tracks 
in the study area is that which leads to 
Lake Tarli Karng, starting from Golden 
Point. This relatively undisturbed area 
has considerable value for wilderness 
recreation. 

Panoramic views can be obtained from 
lookouts at Pearson Point, Mount Hed-
rick, Ben Cruachan, and Mount Moornapa. 

Public land east of Briagolong is used 
for the small but growing sport of 
orienteering. 

Golden Point hut, located on pr iva te 
land in the north of the block, i s often 
v i s i t e d by bushwalkers, t r a i l - b i k e r i d ­
e r s , and four-wheel-drive en thus ias t s 

Organised horse safaris, which operate 
out of Valencia Creek and Briagolong, 
ride through public land. 

Some of the more rugged parts of the 
block are popular with four-wheel-drive 
and trail-bike enthusiasts as well as 
with deer-shooters. 

3. Wood production 

Much of this block is covered in dry 
foothill forests that have a low capa­
bility for hardwood production. 

Small areas of mountain forest occur in 
the headwaters of the McColl Creek and 
north of Mount Blomford. These stands, 
the principal timber species of which is 
messmate, have a high potential product­
ivity. The moist foothill 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 quantities taken 
will increase in the future due to the 
planned expansion of this mill. 

Areas of foothill forests on the sandy 
hills between Stockdale and Briagolong, 
although they contain similar tree spec­
ies to the steep country further north, 
are more Important for hardwood product-
Ion because of their accessibility. 
White stringybark, which predominates in 
these forests, is cut extensively for 
fence posts . 
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Although, with the exception of small 
trial plots, no pine plantations occupy 
public land, the sandy foothill 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 Pinus r a d i a t a 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 Briagolong 
also supports flocks of sheep grown 
primarily for wool. Small areas of 
vegetables are grown near Briagolong. 

Cattle graze over significant areas of 
public land, both west of the Avon River 
and east of Valencia Creek. The seven 
annual licences covering this land are 
held by eight graziers. The cattle use 
the area mainly between November and 
May, grazing only on the river and creek 
flats and the more accessible slopes. A 
number of smaller blocks of public land 
are also grazed under licence. 

Most of the public land has a low capa­
bility for forest grazing. 

Public land on the low, sandy Stockdale 
hills has moderate agricultural potent­
ial. The small intermontane basin on 
New Place Creek, west of Mount Blomford, 
would also have some potential, but it 

Is very Isolated 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 public land are suitable for agricul­
tural development. 

5. Water production 

This block forms part of the catchment 
to the Avon River and includes its main 
tributaries - the Freestone, Valencia, 
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 Valencia 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 just under 6,700 ML. Most of 
this is used for irrigation, with 
smaller quantities used for 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 available 
summer flows, other than for domestic 
and stock purposes. Further diversions 
would only be available if an off-stream 
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storage is provided to store excess 
winter stream flows. 

Groundwater is used in insignificant 
quantities. 

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 options being 
canvassed to make up this shortfall is 
diversion of water from the Avon River. 

6. Mining and quarrying 

Of two goldflelds 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. Utilities 

A fire lookout operated by the Forests 
Commission is located on Mount Moornapa. 
The Briagolong cemetery is 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, in which readily flammable fuel 
builds 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 (especially) 
understorey composition), 

Blackberries are a problem in some of 
the more inaccessible gullies where they 
cannot be reached by sprays. Other nox­
ious weeds and vermin, while present, 
are manageable. 

Soil erosion is not a serious problem on 
public land. 

Both of the main conflicts involve the 
increased use of public land for inten­
sive forms of wood production. 

The first results from the Increased 
requirements for pulpwood. Concern 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 
species like sllvertop 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. 



263 

The second, involves the possibility of fauna, reduction in some recreational 
the conversion of native hardwood for- opportunities, decrease in the area ava-
est to softwood plantations. This would liable to apiarists, and the loss of 
result in the loss of native flora and hardwood timber values. 
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3. MITCHELL 

A. General 

1. Land tenure and location 

Of almost 150,000 ha in Mitchell block, 
public land occupies approximately 
105,000 ha - more than 90,000 ha of it 
being unreserved Crown land. 

Most of the 10,000 ha of reserved forest 
is located in the low hills south of 
Bullumwaal. 

•w in* Crvck • 
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In the Tabberabbera area, the State Riv­
ers and Water Supply Commission owns 
more than 1,000 ha, purchased in connec­
tion with the Mitchell River dam proj­
ect . 

Other, smaller areas of public land in­
clude the l43-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 . 

B. Nature of the Land 

1. Climate 

A H 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 is 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 
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the rain-shadow effect in the deep river 
valleys. This effect is particularly 
pronounced in the Mitchell River valley, 
where, for instance, Tabberabbera re­
ceives a mean annual rainfall of 659 nim 
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 
region of the Wonnangatta River valley 
receives less than 700 mm. 

In general, temperatures increase from 
north to south, 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 available, 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 thick 
sequence of Ordovician sandstones, sllt­
stones, and shales surrounds the basin. 

Two granitic Intrusions occur in the 
area, one at Dargo and the other at 
Castleburn. Porphyritic rocks are ex­
posed in the vicinity of Mount Taylor. 

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 plain 
forms a broad alluvial valley situated 
between Iguana Creek and Bairnsdale. 

3. Soils 

Medium-textured loams dominate the Ordo­
vician sediments in the highlands, al­
though skeletal soils 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 
podzolic soils occur extensively 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 predominate. 

4. Vegetation 

The most common open forest IV is the 
messmate—mountain grey gum unit, 
examples of which occur primarily west 
of the Baldhead Road and north of Morris 
Peak. Other more Isolated examples 
occur north of Bullumwaal, east of 
Dargo, at Peel Gap, and at Mount Steve, 
where the only stand of mountain ash 
also grows. Understoreys in these tall 
open forests can vary - from one typical 
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 III is scatter 
the most common units are 
grey gum--messmate--white 
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Red stringybark—red box open forest II 
is widespread, but especially 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 
fertility and moisture-retention prop­
erties. The harsh growing conditions 
are reflected in the understoreys, 
which are generally sparse and domin­
ated by low shrubs and herbs. 

Associated with 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 wildfire in 1965. 

Along the Mitchell River and in Musk 
Gully near Melwood are found examples of 

warm-temperate rainforest. These closed 
forests, with their distinctive under­
storeys, are found only in the most pro­
tected and sheltered sites below 600 m 
elevation. 

5. Fauna 
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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. 

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 rapids, and carry 
cold, fast-flowing water. Native fish 
species are widespread and abundant in 
these upland fresh-water rivers. 

Between Glenaladale and Balrnsdale, 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, it does have 
particular value as it supports a small 
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number of Australian bass, a species 
considered uncommon in Victoria. 

Not surprisingly, some birds that are 
associated With warm-temperate rain­
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 cliffs in the Mitchell River gorge. 

C. Present Use and Capabilities 

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, 
the Mitchell River gorge is renowned for 
its special floral and geological feat­
ures. The sheltered sandstone gorge 
supports the study area's greatest con­
centration of the rare warm-temperate 
rainforest. These stands have a high 
biogeographic significance, being close 
to the most westerly occurrence of such 
rainforest. The gorge also represents 
the most westerly extension of the rare 
ericoid shrub B e r t y a c u n n i n g h a m i i and 
the fern P o l y s t i c h u m formosum. 

Important geological features of the 
Mitchell River gorge are the spectacul­
ar sandstone cliffs, excellent exposures 
of the upper units of the Avon River 
Group, and several fossil sites. The 
tributary Woolshed Creek gorge contains 
the well-known Den of Nargun, a small 
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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 is 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, including the rare prostrate herb 
Desmodium braahypodum and Cype rus 
a p h a e r o i d e n s , a newly described sedge 
known at only two Victorian localities. 

A good example of warm-temperate rain­
forest also occurs 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 it flows through the agri­
cultural flats, feature interesting geo­
logical exposures. 

2. Recreation 

Rivers and streams constitute the major 
focus for recreation on public land. 

The study area's most popular bushwalk­
lng track follows the Mitchell River 
from Angusvale to downstream of the 
Glenaladale National Park. There are a 
number of camp sites and picnic areas 
along the length of this track. 

This section of the Mitchell River prov­
ides some of the best white-water canoe­
ing to be had anywhere in Victoria. The 
'Slalom Rapid' on the river below Angus­
vale has been the venue for championship 
competition at both State and National 
levels. The Wonnangatta River is 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 remains 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 Bairnsdale, was complet­
ed in 1893, but never operated due to 
repeated flood damage. 

Old 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. 

Opportuniti 
on the road 
Dargo and b 
ularly plea 
the mountal 
country at 
drive can b 
Road, which 
its conflue 
River. 

es for pleasure driving exist 
from Glenaladale through to 
eyond. This includes partlo­
sing stretches coming out of 
ns into the rolling pastoral 
Dargo. Another very scenic 
e taken along the Old Dargo 
follows the Dargo River to 
nee with the Wonnangatta 



269 

Deadaoak den on Woolshed Creek in the 
Glenaladale Na t iona l Park 

Horse-riding tours operate on public 
land from a base at Mount Taylor. 

3. Wood production 
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The bulk of the block is covered by 
foothill forests, which range from moist 
forests on the protected sites, with a 

moderate capability, to dry, slow-grow­
ing forests with a low capability. The 
forests of the block provide hardwood 
sawlogs to sawmills located at Strat­
ford, Mount Taylor, and Bairnsdale. 

Currently only small quantities 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 is 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 portion of the study area and east 
Gippsland. 

A small school softwood plantation occu­
pies public land at Mount Taylor, In 
addition, the Forests Commission 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 is 
almost exclusively cattle country, 
whereas further south, roughly between 
Glenaladale and Clifton Creek, sheep 
are also raised, for both wool and meat. 
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The Mitchell River flats constitute one 
of Victoria's most productive vegetable-
growing areas. Indeed, more beans are 
grown for processing here than in any 
other part of the State. The flats also 
grow lucerne and maize crops as well as 
irrigated pasture, which supports daj ry 
and beef cattle. 

Other areas for vegetable production are 
at Mount Taylor and Dargo, the latter 
area also having a number of walnut or­
chards. There are apple orchards just 
north of Bairnsdale. 

More than half the public land is sub­
ject to cattle-grazing by 15 different 
graziers, who between them hold a total 
of 22 grazing licences. This includes 

mostly-cleared farmland at Tabberabbera, 
which was purchased by the State Rivers 
and Water Supply Commission in associat­
ion with the Mitchell River dam project. 
A number of small blocks of public land 
are also held under grazing licences. 
Most of the public land is not suitable 
for forest grazing. Even within the 
licensed areas, only the creek and river 
flats and the more accessible slopes are 
actually grazed. 

Only small areas on the southern margins 
of the public land would have any better 
than low agricultural capability. The 
bulk of public land is not suitable for 
agricultural development. 

5. Water production 
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Mean annual discharge for the Mitchell 
River at Glenaladale is 936,000 ML, mak­
ing it the largest stream in the study 
area. The corresponding figure for the 
river at Bairnsdale is 847,000 ML. 

One of the reasons for this reduction in 
stream flow is the diversion for irrig­
ation on the river flats between the 
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gauging stations: 149 licences are iss­
ued annually to irrigators diverting 
water from this stretch of the Mitchell 
River. In addition, water is taken for 
domestic and stock and industrial pur­
poses. The Mitchell and its tributaries 
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 is 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 its existing pumping 
plant with a pipeline offtaklng from a 
low diversion weir to be sited approxi­
mately 2 km upstream from the Glenala­
dale bridge. The catchment down to this 
point has been proclaimed according to 
the provisions of the Land Conserva t ion 
Act 1970 and the S o i l Conservat ion and 
Land U t i l i z a t i o n Aat I958. 

Other water supply authorities 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 distri­
bution to Paynesville, Eagle Point, and 
Raymond Island. 

Considerable use is made of the shallow 
aquifers under the river flats for irri­

gation. In fact, about one-third of the 
area under irrigation is watered by 
groundwater. Any significant 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 investigated. 

Government has approved the construction 
of a dam on the Mitchell 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 
will also provide a regional storage for 
future urban and industrial development. 
Although no other storages are currently 
planned, one of the options being can­
vassed for the provision of additional 
water to faciliate industrial expansion 
in the Latrobe Valley, is allocation from 
the Mitchell. This proposal involves 
diversion via the Perry River to Lake 
Wellington, and would probably require 
some form of storage to be constructed 
on the Mitchell. 

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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Minor deposits of arsenic, bismuth, 
cobalt, mercury, and nickel are found 
near Bullumwaal. Three separate mineral 
search licences are current for this 
area. 

There is also a possibility of a copper 
sulfide ore body being present in the 
Tabberabbera area. 

7. Utilities 

A fire lookout operated by the Forests 
Commission is situated on Mount Taylor, 
at the foot of which is 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 potential hazard in this block is 
that posed by the spread of wildfires. 
The predominantly dry forest types, 
coupled with the rugged and in many 

places isolated terrain, facilitate the 
spread of wildfires while at the same 
time operating against their suppress­
ion. The area has suffered numerous 
fires over the years, Induding 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 to 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 cinnamon fungus (Phytophthora cinna­
momi), which causes dleback in eucalypt 
forests, is widely scattered east of 
Mount Taylor. It has also been found in 
the lower foothill forests west of the 
Mitchell River. 

While some erosion has affected forest 
tracks, soil erosion is not currently a 
serious hazard on public land. However, 
the potential is present for serious 
erosion, both on- and off-site, if 
forest management is 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 
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Mitche l l River v a l l e y , looking upstream from the proposed dam s i t e 

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 require a larger storage, and hence 
exacerbate the conflict. Without an 
additional 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 Mitchell River. 

Pulpwood is currently being 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 in soil eros­
ion, and a decrease in water values. 

Any conversion of the native hardwood 
forests to softwood 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 

Nicholson block 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 39,000 ha, 
including the 48-ha Fairy Dell scenic 
reserve west of Bruthen, which is reser­
ved under section 50 of the F o r e s t s Act. 

Also, the agricultural land near Bruth­
en, Sarsfield, and Ensay contains a few 
small Crown land reserves. 

B, Nature of the Land 

1, Climate 
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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, with the result that places such 
as Ensay and Swifts Creek (just north of 
the study area), despite their relative­
ly high elevation, receive only 715 mm 
and 6l2 mm respectively. 

• - ^ L a k c t Entrance 
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Generally, temperatures increase the 
lower the elevation. In addition, the 
elevated valleys almost certainly have a 
longer frost season and higher frost in­
cidence than corresponding areas at low­
er altitudes. These factors would serve 
to reduce the growing season on the 
agricultural land in the Ensay district. 

Especially during winter, snow commonly 
falls on areas above 600 m, although it 
rarely lies 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 

Ordovician sandstones, slltstones, and 
shales are the most common rock types 
represented in the block, although con­
siderable areas of granitic and assoc­
iated metamorphlc rocks occur at Martha-
vale, Ensay, and Tambo Crossing, Exten­
sive intermontane basins are centred on 
these Igneous and metamorphlc complexes, 
the largest one being 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 Ordovician sediments carry a range 
of uniform soils, grading from skeletal 
stony loams to sandy loams. Sandy loams 
and podzolic soils have developed on the 

Igneous and metamorphlc 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. 

Mountain ash forests generally occur at 
the highest elevations, usually between 
800 and 900 m, while messmate-- mountain 
grey gum forests grow in association 
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 typical of wet sclerophyll 
forests, with an intermediate stratum of 
wattles associated with a dense stratum 
of shrubs. At lower elevations the 
messmate unit may have less complex 
understoreys; in some places bracken may 
dominate. 

Sllvertop open forest III occupies 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 adjoining 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 respectively of 
the Ash Range. The area north and west 
of Bruthen contains the best and most 
extensive stands of yellow stringybark 
to be found anywhere in the study area. 

The mountain grey gum—stringybark unit 
is the most widespread of all the open 

Warm-temperate r a i n f o r e s t . Fairy Dell 

forest III types, ranging from the high­
est altitudes in the north of the block 
right through to elevations of only 
approximately 100 m in the south. It 
commonly occupies the drainage lines and 
sheltered slopes. At the higher alti­
tudes, messmate is the dominate stringy­
bark, gradually being replaced by white 
stringybark as elevations decrease. 
Below the Ash Range yellow stringybark 
dominates. Because of the unit's rela­
tively wide environmental tolerances its 
understorey can vary considerably - from 
a bracken-dominated to a wet-gully type. 

Red stringybark—red box open forest II 
occupies the most exposed and driest 
sites. The understoreys in these low 
open forests are generally sparse, with 
low shrubs and grasses dominating. 

Quite large areas on the Angora Range 
and adjacent to Haunted Stream are cov­
ered by wattle scrub. It occupies 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 
Fairy Dell scenic reserve. 

5. Fauna 

The forested environments represented on 
public land include a patch of closed 
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forest, significant areas of tall open 
forest, open forest, and foothill 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 Appendices 2-6. 

The riverine environment along the Nich­
olson River exhibits the typical focus­
ing effect of a vegetation strip that is 
well suited to wildlife passing through 
a drier environment of less-favoured 
plant species. 

Several gold-mine shafts and drives in 
the Deptford area are used by the east­
ern horseshoe bat and common bent-wing 
bat. 

C. Present Use and Capabilities 

1. Nature conservation 

While all the forested public land has 
at least a moderate capability 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 its dis­
tribution in this area. 

Nine significant plant species have been 
recorded in this block, including the 
rare alpine orchid C h i l o g l o t t i s p e s c o t t -

The dusky an teah inus i s a widespread 
g round-dwel l ing mammal 

iana and a rare Hane Maradenia f l a v e s -
cens , 

2. Recreation 

Pleasant scenic driving can be enjoyed 
on forest tracks west of Bruthen. This 
drive affords panoramic views of the 
Gippsland Lakes and plains from the 
Devil's Elbow and passes the Palry Dell 
scenic reserve, which has picnicking 
facilities. 
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Other lookouts are located at Mount 
Little Dick and Mount Sugarloaf. 

The old gold-mining settlements of Dept­
ford and,Stirling are popular destinat­
ions for fossickers and picnickers. 
Haunted Stream and, to a lesser extent, 
the Nicholson River provide good fresh­
water angling, primarily for trout. 
Deer-hunting, rally driving, and bush 
camping are other recreational uses of 
public land. 

3. Wood production 

The headwaters of the Nicholson River 
and Haunted Stream contain 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
tities are taken for pulpwooa. 

Foothill forests west of Bruthen and 
south of the Ash Range are also very 
valuable for timber production -̂  firstly 
because of their accessibility, and 
secondly because of the occurrence of 
yellow stringybark. This species is 
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 material to sawmills at Swifts 
Creek, Mount Taylor, Balrnsdale, and 
Bruthen. 

Forests over the remainder of the block 
range in productivity from low to moder­
ate, and are not generally considered 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 is currently 
considering a statement of the environ­
mental effects of extracting 800,000 cu, 
m of pulpwood per annum from the forest 
in the eastern portion of the study area 
and East Gippsland. 

A small school softwood plantation 
occupies public land at Granite Creek. 
In addition, on the basis of preliminary 
reconnaissance, the Foxests Commission 
has identified land between Sarsfield 
and Waterholes that meets the ^Ite re­
quirements for such plantations. 

4. Agricult ure 

Approximately equal areas of the private 
land at Ensay and Tambo Crossing are 
used for beef cattle production and 
raising 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 
licence. Indeed, the great bulk of pub­
lic land has a low capability for forest 
grazing. 

Public land on the low sandy hills .be­
tween Bruthen and Sarsfield has moderate 



agricultural potential. The small, iso­
lated intermontane basin at Marthavale 
also has some potential. However, most 
of the public land is not suitable for 
agricultural development. 
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5. Water production 

The great bulk of the Nicholson River 
catchment is contained within this 
block. This river, although the largest 

C o n s t r u c t i o n gang on t h e Omeo Highway i n t h e e a r l y 19003 
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stream in the block, is small by com­
parison with others in the study area. 
It has a mean annual discharge at Dept­
ford of 44,000 ML. 

Lakes Entrance Waterworks Trust draws 
water from the Nicholson River north of 
Sarsfield. The river's catchment to 
this point has been proclaimed according 
to the provisions of the Land C o n s e r v a t ­
ion Aat 1970 and the S o i l Conserva t ion 
and Land U t i l i z a t i o n Act 1958. Water 
from this source supplies Lakes Entrance, 
Kalimna, and Metung. 

Tambo River runs through the north­
eastern corner of this block but will be 
discussed in the Tambo block descrip­
tion. 

There are no authorised extractions from 
groundwater anywhere in the block. 

Neither construction of storages nor 
significant increases in 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 is a 
lease covering a gold-mine on the Yahoo 
Creek, operated as a tourist attraction. 

A number of small gravel pits, scattered 
throughout the forested public land, are 
used almost exclusively for the mainten­
ance of forest tracks. 

7. Utilities 

Fire lookouts operated by the Forests 
Commission are situated on Mount Sugar-
loaf and Mount Little Dick. 

The Clifton Creek Primary School is also 
located on a small block of public land. 

Bruthen rubbish tip is situated on pub­
lic land north of the township. 

D. Hazards and Conflicts 

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 is not to say they don't occur, in 
fact the fire hazard is quite high in 
the drier foothill forests to the south. 
It is also in these southern forests 
that the root-rot fungus, Phytophthora 
cinnamomi, is scattered. 

Many of the Inaccessible streams in the 
mountain country, especially those dis­
turbed by mining (for example, Nicholson 
River and Haunted Stream), are badly 
choked by blackberries. 

Soil erosion is not generally a serious 
hazard in the forested public land; how­
ever, there is some track erosion. 
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Proposals to greatly Increase the volume 
of pulpwood to be extracted from this 
and other parts of east Gippsland have 
caused many people concern. Their main 
concerns are the conflicts with non-wood 
forest values they consider would result 
if greater intensity and frequency of 
harvesting resulted from the extraction 
of wood for pulp. 

Another potential conflict is the poss­
ible conversion of hardwood forests to 
softwood plantations. If such conver­
sion were to occur it would result in 
the loss of native flora and fauna, a 
reduction in recreational opportunities, 
a decrease in the area available to bee­
keepers, and the loss of valuable hard­
wood timber resources. 
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5. TAMBO 

A. General 

1. Land tenure and location 

Public land occupies 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 

SCALE 1:2 000 000 
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largest of these, the 285-ha Buchan 
Caves reserve, is controlled by the De­
partment of Crown Lands and Survey. In 
addition relatively large Crown land 
reserves south of Buchan South include 
public-purposes reserves of about I60 ha 
and an 80-ha racecourse reserve, which 
contains the Kannl racecourse and the 
Buchan golf course. 

The balance of public land is almost en­
tirely made up of unreserved Crown land. 

Nature of the Land 

1. Climate 

In common with other parts of the study 
area, this 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 
give rise to sharp gradations in 
climate. 

Annual rainfall varies from a maximum of 
around 1,000 mm near Murrlndal to less 
than 700 mm in the Tambo River valley 
north-west of Ensay. Despite the latter 
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area's relatively high elevation, it has 
only low rainfall due to the valley's 
rain-shadow effect. 

Temperatures are lower, frost Incidence 
is higher, and snowfalls are more common 
in the northern section of this block 
than in the south. This is particularly 
significant for the agricultural areas 
around Ensay and Buchan, Inasmuch as the 
cooler conditions tend to limit their 
growing season. 

2. Geology and geomorphology 

The western portion of the block con­
sists of Ordovician sedimentary rocks 
that have been Intruded in several 
places by granitic rocks. The large ig­
neous and metamorphlc complex occurring 
in the Ensay district extends into the 
north-western corner of this block, 
while in the east volcanic rocks of 
Devonian age outcrop over a wide area. 
An isolated occurrence of these volcanic 
rocks is located at Mount Elizabeth. 

A fault-controlled basin aligned along 
a north—south axis in the Buchan dist­
rict contains a series of Devonian lime­
stones. A large intermontane basin 
occurs in association with these lime­
stones and an Interesting 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 vicinity 

The Buahan Valley g o l f c lub i s l oca t ed 
on p u b l i c land between Buchan and Nowa 
Nowa 

of the Timbarra River and its tributar­
ies could have been deposited along for­
mer stream courses that have since been 
diverted by river capture. Residuals of 
Tertiary basalt flows occur between 
Buchan South and Dinner Hill Gap. 

3. Soils 

Uniform medium-textured soils predomin­
ate on the Ordovician bedrock throughout 
the block, although some podzolization 
has occurred on this parent material. 
Podzolized soils and loams have develop­
ed on the igneous and metamorphlc com-
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plex in the north. Loams and skeletal 
soils are common on the Devonian volcan­
lcs in the east, and well-structured, 
friable gradational soils have been der­
ived from the limestones in the Buchan 
district. The Tertiary sediments in the 
south support a range of duplex soils, 
panicularly 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—mountain grey gum forests are 
located just below these stands. 

Both units have understoreys that in the 
main are typical of wet sclerophyll for­
ests; an intermediate 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 III units, ranging from the 
highest altitudes in the north, where it 
may occupy extensive areas, through to 
the lowest elevations in the south, 
where it is generally confined to drain­
age lines and protected aspects. At the 
higher elevations messmate is the domin­
ant stringybark, gradually being replac­
ed by white stringybark as elevations 
decrease. Because of the unit's relat­
ively wide environmental tolerances, its 
understorey can vary greatly. 

At higher elevations, white stringybark 
open forest III grows in association 
with the above unit, occupying the drier 
sites. It becomes the dominant forest 
type in the southern 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 sllver-leaf stringy­
bark low woodland occur on both sides 
of the Bruthen—Buchan road, below Buch­
an South. This unit occupies poorly 
drained sites, usually with a shallow 
sandy topsoll underlain by a heavy day 
or hard pan layer. Understoreys reflect 
the soil's poor drainage characterist­
ics, with sedges, rushes, and bottle­
brush being common. 

5. Fauna 

The forest environments represented on 
public land include isolated patches of 
dosed 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 foothill woodland. An ex­
ample of the farmland environment occurs 
on cleared public land at the Buchan 
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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 occasional roosting sites, 
or for overwintering. Some, such as 
those on the Snowy River at New Guinea 
Point, which house two breeding colonies 
of bent-wing bat, are used as maternity 
caves. Clogg Cave, near Buchan, is re­
ported also to have a small breeding 
colony of large-footed myotis. 

The rare brush-tailed rock wallaby has 
been recorded in the Snowy River gorge 
to the north of the study area. It is 
possible that this species 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 
area, and fallow deer have been shot 
near Buchan. 

C. Present Use and Capabilities 

1. Nature conservation 

The most significant natural attributes 
In this block are the important geolog­
ical features associated with the Buchan 
—Murrlndal limestone basin. This area 
contains the best examples of surface 
karst and cave development in Victoria, 
and indeed has few equals anywhere in 
Australia. 

One of the more important features here, 
the Anticline cave at Murrindal, is 
rated as of international significance. 
This consists of a single chamber about 
90 m long, with a spectacular anticlinal 
ceiling. It contains some fine cave 
decoration and is used as a maternity 
cave by the eastern horseshoe bat. 

Other features of national significance 
occur south of Murrindal and indude 
Scrubby 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 associated cave 
formations in south-eastern Australia), 
and, at the Pyramids, Victoria's best 
example of an underground stream drain­
age and associated active and well-
decorated cave system where the Murrin­
dal River flows underground. 

The Buchan area has great significance 
for its cave development, with 75 known 
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Tufa t e r r a c e s a t the en t r ance to Scrubby 
Creek cave 

caves. It includes the most extensive 
cave system in the State with 4—5 km of 
stream passage, cut at several levels. 
Some of the best cave decoration known 
in Victoria Is found in this system. 

The area of limestone geology contains a 
number of significant plant species, in­
cluding the calcicolous (limestone-res­
tricted) ferns P t e r i s v i t t a t a and C h r i s -
t e l l a d e n t a t a . The maidenhairs Adiantum 
h isp idu lum, Athyrium japonicum, and 
P o l y s t i a h u m formosum are ferns that 
although not calcicolous, are rare out­
side this area. Other significant spec­
ies Include the velvety shrub R u l i n g i a 
pannosa, which is found on cliffs of the 
Murrindal River, and the native sorghum 
Sorghum l e i o a l a d u m . Both species are 
known only from a few other Victorian 

records. C e n t a u r e a a u s t r a l i s has only 
been collected in Victoria at the Murr­
lndal River and Lake Omeo. 

In addition to fine stands of mountain 
ash regrowth, the plateau remnant com­
prising Mount Elizabeth supports three 
rare species. The shrub H i b b e r t i a herm-
a n n i i f o l i a , which has been collected 
from the summit, has been recorded at 
only one other locality in the State. 
Phebalium squameum subsp. ooriaoeum is a 
Victorian endemic otherwise known only 
from the headwaters of the Macallster 
River. The third rare species is the 
showy Boronia l e d i f o l i a . 

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 mentioned, 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 
visit the Buchan Caves reserve, making 
it one of the most popular recreation 
resources in the study area. Guided 
tours are conducted through some of the 
more decorative of the limestone caves. 
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Limestone d e c o r a t i o n in one of the Buchan Caves 
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and camping and swimming, facilities are 
also available in the reserve. 

Many caves in the Buchan—Murrindal area 
provide the most important venue In 
Victoria for the sport of caving, and 
are among the best in Australia. 

The Snowy River is one of the finest 
canoeing streams in the State, Other 
rivers used by canoeists 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 surrounding rolling 
countryside. 

Three waterfalls are found in this block 
on the Timbarra River and the Basin and 
Running Creeks. 

Picnic areas are located at a number of 
sites along the Tambo River at Mount 
Elizabeth and the Buchan Caves reserve, 
and where the Buchan River enters the 
Snowy River. 

A number of organized sports are catered 
for on public 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 public 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. 
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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 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 Gippsland. 

With the exception of small trial plots, 
no softwood plantations occupy public 
land. However, on the basis of prelim­
inary reconnaissance, the Forests Comm­
ission has identified land east of Bru­
then that meets the site requirements 
for such plantations. 
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4. Agriculture 

Beef cattle production is the most com­
mon agricultural enterprise on privately 
owned land. On Isolated blocks west of 
Buchan South and on the Timbarra River 
and Frylngpan 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 graziers, 
each with one licensed area. In addit­
ion, a number of much smaller blocks of 
public land are held under licence. The 
great bulk of public land has a low 
capability for forest grazing. 

Substantial areas of public land on the 
low hills south of Buchan South have 
moderate agricultural potential. The 
remaining steep and dry public land to 
the north is generally not suitable for 
agricultural development. 

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 

Beef c a t t l e are ra ised on t h i s a l l u v i a l 
f l a t south of Timbarra 

catchments that extend far into the alp­
ine areas, and these northern sections 
are far more productive than those parts 
within the study area. 

Records from gauging stations within the 
block indicate that mean annual dis­
charge for the Tambo River at Bruthen is 
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 Wlselelgh, 
Mosslface, and Bruthen from an offtake 
on the Tambo River just below the latter 
township. Likewise, the Buchan Water-
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works Trust supplies water from the 
Buchan River to the township of Buchan. 

Around 50 licences and permits are iss­
ued annually for the diversion of water 
from streams within the block. Almost 
all of these authorizations are for 
irrigation or domestic 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 occur 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 continuing. Earlier mining in 
this area met with little success. 

A number of bodies 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 lies 
beneath a thick overburden of hard 
rhyodacite. Over a period of 20 years 
up to 1980, a total of 23,500 tonnes of 
iron 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 
north of Murrindal, mostly on private 
land. Marble has been quarried from 
this outcrop 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 
crushed or broken hard rock for road­
works, for railway ballast, and for use 
by the Ports and Harbors Division in 
stabilization and construction work. 
A number of small gravel pits, scattered 
throughout the forested public land, are 
used almost exclusively for the mainten­
ance of forest tracks. 

7. Utilities 

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. 
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The Buchan tip is located on public land 
south of the township. 

D. Hazards and Conflicts 

The nature of the forests and the ter­
rain combine to make fire the most 
serious hazard. The dry, predominantly 
:;.tringybark forests with shrubby under­
storeys, in which readily flammable fuel 
builds up rapidly, are very fire-prone. 
The steeply dissected topography facili­
tates the spread of fire and makes 
efforts to suppress it 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 (especially 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. 

Soli erosion is not a serious problem on 
public land, with the erosion of forest 
tracks being the most widespread form. 

Both of the main conflicts involve the 
increased use of public land for inten­
sive forms of wood production. 

The first results from the increased 
requirements for pulpwood. Concern has 
been expressed that short-rotation, 
clear-felling harvesting techniques, if 
used to produce this product, will lead 
to an alteration in the forests' floral 
composition with fast-growing, fecund 
species like sllvertop 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, reduction iri some recreational 
opportunities, decrease in the area 
available to apiarists, and the loss of 
hardwood timber values. 
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6. COLQUHOUN 

A. General 

1. Land tenure and location 

About half of 
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Gippsland study 

A number of small Crown Land reserves 
are mostly located in and around Nowa 
Nowa and along the Princes Highway. 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 

1. Climate 

As a result of this block's relatively 
small size, and consistent^and subdued 
topography, it has a reasonably uniform 
climate. 

Rainfall varies from around 700 mm in 
the south to 85O mm in the north. 

Temperatures are generally mild, with 
frosts uncommon and snowfalls a very 
rare occurrence. 

2. Geology and geomorphology 

The eastern section of the block is cov­
ered by Tertiary deposits consisting 
mainly of sands, clays, and gravels of 
alluvial origin. Localized occurrences 
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of Tertiary' marine deposits (including 
limestones and sandstones) outcrop in 
the cliffs around Lake Tyers and in the 
Tambo and Nicholson River valleys south 
of the Balrnsdale--Bruthen road. 

Two small outliers of granitic rock 
occur between Bruthen and Nowa Nowa, but 
as the cover of Tertiary rocks thins to­
wards the north of the block, larger 
areas of granite and other Palaeozoic 
bedrock are exposed. A small outcrop of 
Ordovician sandstones is exposed along 
the Tambo River valley east of Bruthen. 

Between Bairnsdale and the Tambo River, 
several high-level terraces of Quatern­
ary age occur. These have developed in 
response to a fluctuating sea level 
throughout the Quaternary period. 

3. Soils 

Podzollc soils dominate in areas of Ter­
tiary outcrop, while a range of loams 
and yellow mottled duplex soils (includ­
ing podzols) has developed on the Quat­
ernary deposits. In some situations it 
is difficult to distinguish whether the 
parent material is of Tertiary or Quat­
ernary age. 

4. Vegetation 

The low sandy hills of this block mainly 
carry medium open forests dominated by 
white stringybark and sllvertop. The 
latter species may grow in pure stands 
on broad flat ridge-tops with deep 

soils. Understorey species reflect the 
area's relatively well-drained soils and 
its history of frequent fires. Common 
species include saw banksia, sunshine 
wattle, and shining cassinia, with a 
ground layer dominated by bracken. 

Many of the drainage lines and protected 
aspects support mountain grey gum—mess­
mate forests. While most of these 
stands are less than 40 m high, the most 
favourable, wettest sites carry tall 
open forest IV. All of these forests 
have understoreys of the wet-gully type. 

The study area's best remaining repre­
sentatives of the distinctive Gippsland 
grey box open forests occur on small 
areas fringing Lake Tyers. This unit 
occupies well-drained sites and has a 
typically grassy understorey. 

5. Fauna 

Open forest is the major forest environ­
ment represented on public land. Others 
include very small areas of closed for­
est and tall open forest, and narrow 
stretches of riverine forest. The 
estuarlne Lake Tyers provides an Inland 
wetlands environment, 

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. 

Within the study area, populations of 
the red-necked wallaby are restricted to 
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Section of the 
maternity colony 
of bent-wing bat 
in Nargun cave 

this block and an area north of Buchan. 
Nargun cave, south-west of Nowa Nowa, 
contains the largest breeding colonies 
of bent-wing bat and eastern horseshoe 
bat in Victoria. 

The flowering red ironbark, which is 
part of the open forest environment 
here, is favoured by nectar-feeding 
birds and attracts forest honeyeaters, 
musk lorikeets, and king parrots. This 

block contains the only regular occurr­
ences of swift parrot in Gippsland. 

The lowland fresh-water tract of the 
Tambo River supports fish communities 
characterized by a predominance of in­
troduced species such as common carp, 
redfin, pigmy perch, and goldfish. How­
ever, It also supports a small number of 
Australian bass, a species considered 
uncommon in Victoria. Lake Tyers con-
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tains estuarlne fish 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. Waders use the shall­
ow margins of the lake and the ephemeral 
Islands near the sand bar barrier. 

C. Present Use and Capabilities 

1. Nature Conservation 

The Lake Tyers forest park contains ex­
cellent examples of many of the foothill 
and coastal vegetation communities, in­
cluding stands of warm-temperate rain­
forest and the distinctive and now-
restricted Gippsland grey box. Seven­
teen eucalypt species have been recorded 
in the park, and understoreys vary from 
bracken to Banksia to wet-gully types. 
The area's conservation significance is 
further enhanced by the relatively low 
intensity of logging operations in the 
recent past. 

Seven significant plant species recorded 
in this block Include the rare fern 
Cystopteris f i l i x - f r a g i l i s , which is 
usually restricted to rocky alpine 
sites, and the coastal daisy bush O lea r ­
ia v i s c o s a , which is known only from the 
Gippsland Lakes area and Tasmania. 

The block contains a number of limestone 
caves, the most notable of which is 
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Lake Tyers is one of a string of estuar­
ies and marshes along the coast of 
Gippsland that are important for water-
birds. Significant species include 
three waders - grey plover, lesser gol­
den plover, and ruddy turnstone - all of 
which are transequatorlal migrants, a 
nesting colony of little tern, and the 
blue-billed duck, which is an occasional 
visitor to the Toorloo Arm. 

2. Recreation 

Lake Tyers and the adjacent forest park 
are the most important recreational 
areas in this block. The lake is suit­
able for most forms of water sports, but 
is perhaps most popular for the excell­
ent estuarlne fishing It provides. Its 
sheltered waters contrast with the 
larger lakes and favour some activities 
such as flatwater canoeing. 
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It is estimated that the Lake Tyers for­
est park attracts between 20,000 and 
25,000 visitors per year. It contains a 
number of picnic sites, both beside 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 public land outside the forest 
park is also used quite extensively for 
passive recreation. Many picnic sites 
are scattered throughout the Colquhoun 
forest, where the Forests Commission 
organizes guided self-drive 'Forestours' 
during school holidays. As many as 
1,200 people each year take part in the 
escorted tours and around 3,000 take the 
self-guided tours. Features of interest 
in this area include old sawmill sites, 
disused tramways, and the wooden trestle 
bridge on the Orbost railway line. 

Those portions of the Nicholson and 
Tambo Rivers in this block are among the 
most heavily fished stretches of water 
in the study area. 

3. Wood production 

While the coastal 
do not have high p 
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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 
wood are taken 
forms part of 
Gippsland, whl 
supplier of pu 
currently cons 
the envlronmen 
800,000 cu.m, 
the forests in 
the study area 

small quantities of pulp-
; however, this block 
a larger area of East 
ch may become a major 
Ipwood. The government is 
Iderlng a statement of 
tai effects of extracting 
of pulpwood per annum from 
the eastern portion of 
and East Gippsland. 

No softwood plantations are grown on 
public land. 

4. 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 maize crops. The irrigated 
pastures support both dairy and beef 
cattle. 

Apple orchards are located just north­
west of Bairnsdale, while apples, pears, 
passlonfruit, and Chinese gooseberries 
are grown north of Lakes Entrance. 
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Angora goats are raised on a property 
north of Lake Bunga. 

No public land is held under grazing 
licence. The low, sandy Nowa Nowa 
hills, which have moderate agricultural 
capability, take in almost all the pub­
lic land. 

5. Water Production 

This block has a low capability for 
water production. The only streams of 
any consequence with public land as part 

of their catchment are Mississippi and 
Stony Creek. The lower reaches of the 
Tambo and Nicholson Rivers pass through 
the block, and there is some minor di­
version from them for irrigation and 
domestic and stock purposes. 

Small amounts of groundwater are used 
for Irrigation. 

6, Mining and quarrying 

A H bar the north of this block has the 
potential for discovery of oil and gas. 

The Stony Creek ra i lway 
b r idge west of Nowa 
Nowa 
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The e n t r a n c e to Nargun 
cave 

In the past, granite has been extracted 
from quarries on the Mississippi Creek. 
The material was used for breakwater and 
groyne construction at Lakes Entrance, 
A number of small gravel pits are 
scattered throughout the forested public 
land. These are used almost exclusively 
for the maintenace of forest tracks. 

Limestone for agricultural purposes has 
been extracted at Toorloo Arm. 

7. Utilities 

The Bairnsdale to Orbost railway line 
passes through the public land in this 

block from east of Mosslface to Nowa 
Nowa. 

D. Hazards and Conflicts 

Wildfires are the major hazard. The 
coastal forests have a high fire risk 
because of the characteristic fibrous 
bark of the stringybark eucalypts (which 
provides a link between ground and crown 
fuel and will act as firebrands to 
accelerate the spread of fire) and the 
shrubby understoreys. 

The rate of fuel build-up is high, and 
strong winds in spring and summer 
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desiccate dead and living vegetation 
alike to create extended periods of high 
fire danger. The last serious fire 
occurred In November I98O, when a large 
one burnt through the northern section 
of the Colquhoun forest, at one stage 
threatening the township of Nowa Nowa. 

Cinnamon fungus (Phytophthora c i n n a ­
momi), which causes dleback in eucalypt 
forests, is scattered throughout the 
lowland forests. 

Conflict could arise out of proposals 
now being considered by government to 
greatly increase the level of pulpwood-
harvestlng east of the Mitchell River. 

If short-rotation dear-felling harvest­
ing techniques are used for intensive 
pulpwood production, flora and fauna 
values and water quality would be ad­
versely affected, soil erosion would in­
crease, and honey flora would be reduc­
ed. 

Soil erosion is not currently a serious 
hazard on public land. Both vermin and 
noxious weeds occur on public land; how­
ever, neither is considered to be a 
major hazard. 

Inadvertent disturbance of the bat col­
onies by over-zealous fossil collectors, 
together with deliberate vandalism in­
cluding shooting of bats, is a problem 
at Nargun cave. 
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7. GIPPSLAND PLAINS 

A. General 

I. Land tenure and location 

Although In total area this is one of 
the larger blocks, covering more than 
135,000 ha, It contains only approximat­
ely 5,000 ha of public land. 

Reserved forest occupies around 2,000 ha 
(including the Moormurng forest park 
south-west of Balrnsdale, which is re-

•ALE\ 
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served under section 50 of the F o r e s t s 
A o t ) . 

A large number of relatively small Crown 
land reserves scattered throughout the 
block are used for a variety of public 
purposes. They include the Knob recrea­
tion reserve at Stratford, the Newry 
re^ireation reserve (containing a golf 
course and football and cricket ground), 
and a public-purposes reserve west of 
Boisdale, which contains the Maffra and 
District car club hlll-dlmb circuit. 
The largest of these reserves is a 154-
ha railway-purposes reserve west of 
Fernbank, adjacent to and north of the 
Melbourne—Bairnsdale railway line. 

The largest single block of public land 
is the unreserved Crown land that 
straddles the Princes Highway near the 
Perry River. 

Nature of the Land 

1. Climate 

Climatic conditions throughout the block 
do not vary greatly, due to the fact 
that the Gippsland plains themselves are 
topographically quite uniform. 
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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 receives mean annual rainfall 
of only 572 mm. 

The Maffra district is not only one of 
the driest parts of the study area. It 
is also one of the hottest. While this 
district is mainly below 30 m in 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 plains and coastal 
areas is a feature of Gippsland's clim­
ate. Northerly winds in the east of the 
State, particularly those bringing rain 
to the north-eastern highlands, become 
quite warm when descending from the 
mountains. This is known as the Fohn 
effect and under its influence it is not 
uncommon for the area to record the 
highest temperatures In the State for 
that period, 

2. Geology and geomorphology 

The block is dominated by a series of 
coastal terraces of Quaternary age. 
They consist of sands, days, and grav­
els and have developed as the result of 
a fluctuating sea level during this per­
iod. The terraces actually mark the 
positions of former shorelines. 

In addition, numerous south-west—north­

east trending dune ridges and sand 
sheets are widely distributed across the 
Gippsland Plains; they overlie 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, 
induding the lower reaches of Tom Creek 
south of Fernbank. The western section 
of the block contains the Thomson—Mac­
alister and Avon River flood plains, 
which are separated by several coastal 
terraces extending from Boisdale to the 
western shore of Lake Wellington near 
Sale. 

3. Soils 

Extensive development of duplex (mainly 
podzolic) soils has occurred on the 
coastal terraces, while on the dune-
fields the soils consist mainly of un­
differentiated siliceous sands,-which 
have been podzolized in some areas. The 
podzolization process is also widespread 
on the Tertiary deposits as well as a 
mottled duplex soil. 

The flood-plain areas carry fine-textur­
ed uniform soils, the most common being 
a dark-coloured day, but coarse alluv­
ial gravels and sands are also present. 
Sandy loams are a frequent component of 
the younger terraces bordering the major 
'streams In the area. 
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This shining peppermint 
woodland with a heathy 
understorey i s typ ica l 
of the vegetat ion on the 
broad sandy r idges of 
the Providence Ponds 
area 

4. Vegetation 

The low sandy hills between Stockdale 
and Glenaladale support white stringy­
bark open forest III. White stringybark 
is also the dominating tree species for 
much of the public land adjacent to the 
Perry River near Fernbank. However, in 
the latter locality, the structural form 
varies between open forest and woodland 
due to the poorer site quality. In both 
localities understoreys reflect the 
sites' relatively well-drained soils and 
their history of frequent fires. 

Bracken is the dominant component of the 
ground layer. 

Low woodlands of shining peppermint, 
rough-barked manna gum, yertchuk, and 
white stringybark have developed on the 
east--v;est trending dunes that cover 
significant areas of the plains, but re­
main in public ownership only in the 
Moormurng forest park and beside the 
Perry River. Understoreys on these deep 
sands are typically heathy, with saw 
banksia and bracken being common spec­
ies. Fresh-water swamps occur in the 



303 

inter-dune depressions and carry closed 
sedgeland. 

The largest remaining stand of the once-
widespread forest red gum is 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 species are grasses 
and sedges. 

5. Fauna 

The only environments significantly rep­
resented on the small amount of public 
land In this block are open forest and 
foothill woodland. 

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. 

The heathy understorey of the Providence 
Ponds forests supports East Gippsland's 
only recorded inland population of the 
rare New Holland mouse. This same dense 
understorey provides cover for large 
numbers of black wallaby. 

Sandy soils and the open nature of the 
forest at Providence Ponds are ideal 
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 species have been 
recorded. Among these are two birds of 

prey - the wedge-tailed eagle and swamp 
harrier - which breed in the park. 

C. Present Use and Capabilities 

1. Nature Conservation 

Moormurng forest park and the public 
land at Providence Ponds are the only 
substantial areas of forest on the whole 
of the Gippsland Plains, most of which 
is now cleared for agriculture. As such 
they constitute very valuable remnants, 
containing examples of land types, vege­
tation, and faunal communities. (albeit 
altered since settlement) typical of the 
plains. 

The study area's largest remaining stand 
of forest red gum is 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 public land adjacent to 
the highway east of Stratford. 

The Providence Ponds forest contains a 
number of significant plant snecies, in­
cluding the only Victorian record of the 
grass E r a g r o s t i s t r a a h y c a r p a , the rare 
trailing shrub I s o p o g o n a n e m o n i f a l i u s , 
and the uncommon water Illy Philydrum 
lanuginosum. It is also renowned for 
its colourful wildflower displays. 

These remnant forests are important ref­
uge areas for native fauna. Significant 
species include the rare New Holland 
mouse, which has been recorded at Provi-
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dence Ponds. Expanses of permanent 
water that occur on small blocks of pub­
lic land south and north-east of Fern­
bank are important for a variety of 
water birds. 

2. Recreation 

Public land in this block is not used 
extensively for recreational activities. 

Naturalists often visit the Moormurng 
forest park and the Providence Ponds 
area. The forest park is also used for 
orienteering. 

A number of recreation reserves cater 
for organized sports such as football, 
cricket, tennis, golf, car-racing, and 
equestrian events. The Knob recreation 
reserve is also a popular area for pic­
nicking and contains a lookout that 
provides fine views across the Avon Riv­
er and its adjacent flats. 

Public land on the Princes Highway east 
of Stratford has recently been developed 
as a highway park. 

3. Wood production 

The small areas of public land remaining 
in this block have a generally low cap­
ability for hardwood production. The 
major timber species are white stringy­
bark and forest red gum, both of which 
are cut primarily for fencing materials. 

Currently the only pine plantation on 

public land is a small tria 
Princes Highway east of the 
However, most of the public 
eluding that near Stockdale 
to the Perry River, has bee 
by the Forests Commission a 
site requirements for the e 
of softwood plantations. A 
and is continuing to establ 
Ions of P. r a d i a t a on adjac 
land. 

4, Agriculture 

1 plot on the 
Perry River 
land, in-
and adjacent 
n identified 
s meeting the 
stablishment 
.P.M. has, 
ish, plantat-
ent private 

Wool production from Merino sheep is the 
major agricultural industry on private 
land between Stratford and Balrnsdale. 
Beef cattle are also raised. The Macal-

Vegetable crops on the Mitchell River 
f l a t s 
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ister Irrigation District between Hey­
field and•Stratford supports primarily 
dairy cattle, with some beef cattle and 
vegetable crops. 

Grazed publ 
purposes re 
many small 
the plains. 
agistment 1 
for periods 
weeks. Sue 
fire-protec 
red gum are 

lc land includes the railway-
serve west of Fernbank and 
blocks scattered throughout 
Up to 110 cattle are run on 

n the Moormurng forest park 
ranging from one to four 

h grazing is valuable as a 
tion technique in the forest 
as. 

The undulating, sandy country that con­
stitutes the bulk of the public land has 
only a moderate agricultural capability. 
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 Macalister pass through the 
block, there is little contribution to 
stream flows as a result of this passage. 

Many authorised diversions from these 
major streams supply Irrigation, domest­
ic 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 
available summer flows, other than for 
domestic and stock purposes. Further 
diversions would only be available on 
condition that on- or off-stream storage 

was provided to store excess winter 
stream flows, 

Perry River and Tom Creek are the only 
streams of any consequence that have 
the bulk of their catchment within the 
block. Neither has a year-round flow of 
water. 

Maffra Waterworks Trust supplies 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 Commission channel. 

Briagolong and Boisdale both use ground­
water drawn from bores sunk by the 
Briagolong Waterworks Trust. There is 
also considerable use of groundwater for 
irrigation on the plain between Sale and 
Bairnsdale. 

6. Mining and quarrying 

This block lies within the Gippsland 
sedimentary basin, which is rich in hyd­
rocarbons. There is therefore a possi­
bility of the accumulation of oil and 
gas deposits. In addition, brown coal 
resources of the coastal hinterland are 
currently being assessed by exploration 
companies. 

Gravel, which is used for reading and 
general-purpose aggregate, is extracted 
from the bed of the Avon River at times 
of low stream flow. Gravel is also ex­
tracted from small blocks of public land 
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Maffra sewage t r ea tmen t works 

near Boisdale and Fernbank. Private 
contractors extract sand from a quarry 
on public land at Tom Creek. 

7. Utilities 

Cemeteries are located on public land at 
Lindenow South and south of Stratford. 

A railway siding is situated on public 
land at Hillside, while the Melbourne 
to Bairnsdale railway line traverses the 
northern section of the Providence Ponds 
public land. 

A 220-kV power line swung on steel 
towers is proposed for a route between 
Montgomery and Balrnsdale. A number of 
alternative routes are being considered. 

European c a r p , a pe s t s p e c i e s 

one of which will pass through the pub­
lic land at Providence Ponds and Moor­
murng . 

The Boisdale rubbish tip is situated on 
public land west of the township. 

D. Hazards and Conflicts 

Danger of wildfires is lower in this 
block than in the foothill and coastal 
forests. While the forest types are 
fire-prone, the relatively flat terrain, 
good access, and proximity to populated 
areas make easier the detection and 
suppression of any fires that do start. 

Vermin and noxious weeds can be a prob­
lem, especially on the perimeter of 
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public land where it abuts farmland. 

The lower reaches of the streams flowing 
into 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 extensive and periodic defolia­
tion by leaf-eating insects, including 
Christmas beetle, leaf beetle, lerps, 
gum-leaf skeletonlzer moth, and mottled 
cup moth. 

The only significant form of soil eros­
ion is stream-bank erosion. This is 
particularly serious along the Avon 
River. 

A major potential conflict would arise 
from any decision to convert native 
hardwood forests to softwood plantat­
ions. Such conversion would result in 
some loss of native flora and fauna, re­
duction in 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 conflict in this area. 

All of the major rivers are subject to 
flooding. Flooding of a magnitute that 
causes some inconvenience to the land­
holders immediately adjacent to streams 
occurs quite frequently. More-serious 
flooding, resulting in considerable 
property damage and community disrupt­
ion, is a less frequent but not uncommon 
hazard. 
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8. GIPPSLAND LAKES 

A. General 

I. Land tenure and location 

Public land occupies 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 of about 
34,000 ha covers the beds of the lakes 
themselves. The public-purposes reserve 
surrounding them, although broader in 
places, is mostly only about 30 m wide. 

The Fisheries and Wildlife Division has 
six areas of public land, totalling 
2,690 ha, under its control. They con­
sist of five 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 River and adjacent 
to Lake Wellington - and the Sale Common 
State game refuge (308 ha) within the 
City of Sale. A substantial proportion 
of what now constitutes 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 Rlgby Islands contain 
significant areas of public land. Al­
most 90^ of the latter's 125 ha is pub­
lic-purposes reserve, while Raymond 
Island contains approximately I60 ha. 

Other areas of public land adjoining the 
lakes indude a 400-ha property owned by 

SCALE 1:2 000 000 

8. GIPPSLAND LAKES 
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the Gas and Fuel Corporation, on the 
shores of Lake Victoria, and the 178-ha 
Nyerlmllang 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 is made up 
almost entirely of small Crown land 
reserves used for a variety of public 
purposes and unreserved Crown land. 

B. Nature of the Land 

1. Climate 

Annual rainfall in this block varies 
from a high of 856 mm at Xake 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) being 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 moist air has on out­
going radiation. Thus Lakes Entrance 
consistently experiences lower maximum 
and higher minimum temperatures than 
either Maffra or East Sale. 

As is the case for the plains, coastal 
areas experience mild winter weather 

as a result of the warm northerly winds 
that descend from the mountains. Under 
this influence it is not uncommon during 
winter for stations 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 inland. Lakes 
Entrance, for instance, experiences 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 Gippsland 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, induding the Latrobe, 
Avon, Perry, and Mitchell Rivers, 

Extensive swamps have developed in the 
deltaic sections of most streams enter­
ing the lakes, and considerable 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 Vic­
toria and Lake King, where re-working of 
older Tertiary and Quaternary deposits 
is occurring. A large sandy spit at the 
eastern end of Lake Wellington has res­
tricted its connection with Lake Victor-
la to a narrow channel known as McLennan 
Strait. 

Extensive deltas have developed at the 
mouths of all major 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 is at the mouth of the 
Mitchell River. 

3. Soils 

Podzolic soils and other duplex types 
characterize both the Tertiary and Quat­
ernary terrace deposits, while undiffer­
entiated sands, pozolized in part, are 
a feature of the Quaternary dune-fields. 
Deltaic areas and swamps consist of a 
variety of alluvial sediments, ranging 
from gravels to organic days and peats. 

4. Vegetation 

Vegetation in this block is primarily 
associated with low-lying swampy areas 
surrounding the lakes or sandy coastal 
areas. 

Swamp paperbark closed scrub is wide­
spread around the lake shores - its best 

development adjoins Lake Wellington. It 
occurs on the landward side of either 
P h r a g m i t e s grassland or saltmarsh. 

P h r a g m i t e s grassland grows best in 
waterlogged soils 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 S a l i e o r n i a spp. This herb-field unit 
is best represented at Point Fullarton, 
Slaughterhouse Creek, and Rlgby Island. 

ock sedge,Iand or rushland occupies 
'S with soil salinity intermediate 
reen the P h r a g m i t e s grassland and 
a o r n i a herb-field units. Examples 
;hls unit occur on Roseneath penin-

Tuss 
site; 
betwf 
Sali 
of t; 
sular, around Lake Kakydra, adjacent to 
Jone; 
and 

'S and Blond Bays, at Maringa Creek, 
on the mud Islands in Lake Tyers. 

Tussock rushland dominated by giant rush 
is found only in Macleod Morass and is 
restricted to an area that contains 
shallow standing water in all seasons. 

Low open forests and woodlands of rough-
barked manna gum are found on sandy 
plains and ridges north of Lake Victor­
ia. 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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Par ts of the M i t c h e l l River s i l t j e t t i e s 
are submerged when Lake King water 
leve ls a re high 

and the plateau hinterland. Small areas 
of coast banksia woodlands, which have 
developed on deep, unstructured sand in 
the lee of the barrier dune, are located 
at Lakes Entrance and Rlgby Island. 

The primary dune vegetation between 
Lakes Entrance and Lake Tyers is typical 
of that elsewhere along the Ninety Mile 
Beach. It ranges from low hairy spini­
fex and marram grass closest to the sea. 

through to a closed scrub of coast tea-
tree on the leeward side of the dune. 

Significant areas of public land have 
little or no tree cover and the vegetat­
ion could best be described as grass­
land. Most of this land had been priv­
ately owned farmland until purchased by 
the government or public authorities. 
Examples include the Nyerlmllang Estate, 
the Mitchell River silt jetties, the Gas 
and Fuel Corporation property north of 
Lake Victoria, and portions of a number 
of State game reserves. 

5. Fauna 

The Gippsland 
swamps comprls 
land environme 
entire coastal 
tends south, e 
area. Public 
wetlands and t 
environments o 
scrub, and far 

Lakes and 
e an impor 
nt that fo 
wetland s 
ast, and w 
land adjac 
o the coas 
f coastal 
mland. 

their associated 
tant inland wet-
rms part of the 
ystem, which ex-
est of the study 
ent to these 
t form faunal 
woodland and 

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
ially 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 
species such as most ducks, herons, and 
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Gippsland'a only breeding colony of pied cormoranta i s located in Tucker Swamp 

black swans prefer the shallow water of 
lake margins and swamps. However, the 
species that feed on fish (such as corm­
orants and pelicans) will be found in 
the open deeper waters of the lakes. 

Many of the species are regular migrants 
(both Intercontinental and interstate), 
appearing in the wetland area in non-
breeding seasons and leaving to breed 
elsewhere. A number, however, are perm-
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anent residents and the fresh-water 
marshes are very important as breeding 
grounds. For instance, the sacred Ibis 
and straw-necked ibis have large breed­
ing colonies in Macleod Morass, and 
Tucker Swamp contains the only breeding 
colony of pied cormorants in Gippsland. 

Significant dryland species that have 
been recorded in this block include the 
white goshawk, which nests in gully veg­
etation on the Nyerlmllang Estate, and 
the rare regent honeyeater, which has 
been observed in Bairnsdale. The black-
faced flycatcher and Lewin honey-eater 
are close to 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 Capabilities 

1. Nature conservation 

The Gippsland lakes and surrounding low-
lying public land constitute one of 
Victoria's most important wetland areas. 
The large expanses and wide variety of 
wetlands - ranging from deep fresh-water 
marshes to salt flats - are of partic­
ular significance as water-bird habitat. 
Although total numbers vary according to 
seasonal conditions, many water-birds -
including regular migrants, nomads, and 
local breeding species - depend on these 
wetlands. Indeed they constitute Aust­

in e levated hide on the Nyerimilang 
Es ta te , put in place to observe and 
photograph a nest ing white gashawk 
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ralia's most important drought refuge 
for water-birds. Most wetland types are 
used for a variety of functions, such as 
nesting, feeding, resting, and refuge 
from hunting. 

The signlficane of the Gippsland lakes 
wetlands for wildlife conservation has 
been recognized by the Fisheries and 
Wildlife Division, which has developed 
almost 2,700 ha as wildlife reserves. 

The few small 
or woodlands 
ership take o 
significance 
status. Such 
side cliff ve 
Lakes Entranc 
southern maho 
the isolated 
grey box fore 
Lakes Entranc 

stands of dryland forests 
that remain in public own-
n an added conservation 
because of their remnant 
stands include the lake-
getation between Metung and 
e, the open forest of 
gany on Raymond Island, and 
examples of Gippsland 
sts between Eagle Point and 
e. 

Around the lakes are a number of sites 
of geological or geomorphological sig­
nificance. They are either exposures of 
geological formations or examples of 
geomorphological processes . The most 
Important of them, the Mitchell River 
'silt jetties', form a classic example 
of a digitate delta. This site ranks as 
one of the finest examples of this type 
of land form in the world. 

2. Recreation 

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 ideal for 
many water sports, including boating, 
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 
swimming beaches and is used along its 
entire length by surf fishermen. 

The Nyerimilang Estate, with its old 
homestead, farm buildings, and gardens 
situated on the cliff-top overlooking 
Reeve Channel, provides a pleasant venue 
for passive recreation. The estate also 
features a nature trail, as does the 
Lake Bunga area. 

3. Wood production 

Virtually no public land has the capa­
bility to produce commercial quantities 
of either hardwood or softwood timber. 

4. Agriculture 

The major agricultural enterprise on 
private land between Sale and Balrnsdale 
is wool production from Merino sheep. 
Between Bairnsdale and Lake Tyers, both 
sheep and beef cattle are raised in 
approximately equal proportions. 

A number of areas of public land are 
held under grazing licence. These in-
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The homestead on 
the Nyerimilang E s t a t e 

elude low-lying areas adjacent and close 
to Lake Wellington and McLennans Strait, 
the Gas and Fuel Corporation property 
near Wattle Point, land on and behind 
Point Fullarton, and the Nyerimilang 
Estate east of Nungurner. In order to 
reduce fire hazard, the Fisheries and 
Wildlife Division may also allow season­
al grazing of certain areas under Its 
control. 

Much of the public land is swampy and so 
has low agricultural capability. How­
ever some public land that is not sub­

ject to inundation could be successfully 
farmed. Indeed, certain areas are being 
used primarily as grazing properties. 

5. Water production 

This block plays virtually no part at 
all in the generation of surface stream 
flows, even though most of the major 
rivers pass through it prior to entering 
the lakes system. 

"Here the more Important source of supply 
is groundwater. The study area's larg-
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est centre of population. Sale, receives 
Its domestic water supply from a series 
of bores within the city boundary. 
Irrigators have also tapped the shallow 
coastal aquifers. 

Although no storages are planned for the 
major rivers, an embankment on McLennans 
Strait to produce a controlled storage 
with a greater capacity than the present 
Lake Wellington is a possibility. This 
is one of the options being canvassed 
fop the provision of additional water to 
facilitate Industrial expansion in the 
Latrobe Valley. 

6. Mining and quarrying 

This block lies 
sedimentary bas 
hydrocarbons. 
of oil was tapp 
and between 192 
around 8,000 ba 
Subsequent onsh 
unsuccessful, a 
probable that o 
and gas do occu 
recent interest 
this area for b 

7. Utilities 

within the Gippsland 
in, which is rich in 
A small onshore reservoir 
ed near Lakes Entrance, 
5 and 1950 It produced 
rrels of heavy crude, 
ore exploration has been 
Ithough it is highly 
ther accumtilatlons of oil 
r. There has also been 
in the .exploration of 

rown coal. 

The Ports and Harbors Division of the 
Public Works Department operates the 
public harbor facilities 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 navigation lights - most of 
which are located on water, with some 
based at strategic locations on public 
land. 

A 220-kV power line swung on steel tow­
ers Is proposed for a route between 
Montgomery and Eainsdale. A number of 
alternative routes are being considered, 

Land s l i p s a re a problem on the s t e e p 
c l i f f s f r i n g i n g the Reeve ChanneI 
between Kalimna and Nungurner 
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one of which will pass through Macleod 
Morass. 

Cemeteries are situated on public land 
south of Balrnsdale and north of Lakes 
Entrance. 

The Metung Primary School occupies pub­
lic land north of the township. 

A rubbish tip' is located on public land on 
Raymond Island. 

p. Hazards and Conflicts 

Following the die-back of the fringing 
reed-swamp, wave erosiun has become an 
increasing problem around the shores of 
the Gippsland Lakes. This has been par­
ticularly evident on the Internationally 
renowned Mitchell River silt jetties 
around Sperm Whale Head, and on parts of 
the Lake Wellington shoreline. 

Land slips on the steep cliff face be­
tween Kalimna and Nungurner are also a 
problem. 

Water quality in the lakes, especially 
Lake Wellington, is adversely affected 
by the industrial, residential, and 
agricultural land uses in 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. 

European carp are a prob 
and lower reaches of the 
Their feeding technique, 
stirring up the bottom s 
to increased water turbi 
turn causes the loss of 
ion. In this way carp a 
the habitat of native fl 
birds. 

lem in the lakes 
input streams. 
which involves 
ediments, leads 
dlty, which in 
aquatic vegetat-
dversely affect 
sh and water-

In an area such as this, where recreat­
ion use is high, inevitably conflict 
with other uses will arise. Thus, some 
recreational activities may be inapprop­
riate in prime water-bird habitats, 
drainage of swamplands for recreation 
developments may conflict with nature 
conservation interests, and the heavy 
use of ocean beaches may result in dam­
age to fragile dune systems. 

A perceived, but unproved, conflict is 
that between commercial fishing and rec­
reational angling in the Gippsland 
Lakes. It is often claimed that commer­
cial fishing depletes fish numbers to 
the detriment of the amateur angler. 
However, the Fisheries and Wildlife Div­
ision considers that the small number of 
professional fishermen currently working 
in the lakes, coupled with restrictions 
as to where and when they may operate, 
ensures that an adequate share of the 
fish stock is available to the recreat­
ional angler. 

flooding of the major streams is a fre­
quent hazard, which may sometimes become 
very serious. 
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Major floods, such as those experienced 
in January 1971 and June 1978 when vast 
areas were inundated, result in sub­
stantial damage to property and cause 
considerable disruption and inconven­

ience to the community. High stream 
flows, combined with a tide-like phenom­
enon in the lakes - generated by wind -
can cause local flooding of land around 
the lakes. 
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Appendix 1 

SIGNIFICANT PLANT SPECIES 

S c i e n t i f i c name 

Aaaaia h o w i t t i i 

Acronyohia o b l o n g i -
f o l i a 

Agropyron p e a t i n a t u m 

AgroBtia r u d i e 

Amphipogon a t r i a t u a 

Aeplenium t r i a h o -
manee 

Athyrium j apon iau tn 

Ber tya a u n n i n g h a m i i 

Beyer ia l a e C o a a r p a 

Boronia l e d i f o l i a 

Braahyoome p e t r o -
p h i l i a 

Ca laden ia t e a a e l l a t a 

C a l y a t e g i a eep ium 

Carex g u n n i a n a 

Caeuar ina p u a i l l a 

Centaurea a u a t r a l i a 

Chenopodium t r i g o n o n 

Common name 

S t i c k y w a t t l e 

Yellow-wood 

Comb wheat-grass 

Bent 

Typical occurrence(general area only) Comment 

Mount Steve 

Mount Little Dick; Swan Reach; 
Waterholes; Davey Knob 

Scorpion Creek; Murrlndal; Mount Nowa 
Nowa 

Nowa Nowa 

G r e y - b e a r d g r a s s S a l e 

Common s p l e e n w o r t 

J a p a n e s e l a d y -
f e r n 

Sticky bertya 

W a l l a b y - b u s h 

Showy boronia 

Rock daisy 

Thick-lip spider 
orchid 

Large bindweed 

Sedge 

Dwarf she-oak 

Austral corn­
flower 

Lax goosefoot 

Murrindal; Toorloo Arm 

Murrlndal 

Davey Knob 

Stirling; Ensay South; Holstons; 
Mount Tara; Pheasant Hill; Waterholes 

Mount Elizabeth No. 2 

Murrindal 

Sale; Lake Wellington; Perry Bridge 

Swan Reach 

Mount Thomson 

Paynesville 

Murrlndal 

Mount Welcome; Upper Merrljlg Creek; 
Castleburn; Swamp Creek 

A large shrub, known only at South Gippsland 
Ranges and upper Macallster River watershed. 

Small tree of warm-temperate rainforest ex­
tending west to Mitchell River Gorge. 

A grass restricted in Victoria to escarpments 
of East Gippsland. 

A grass rare in Victoria, recently collected 
from East Gippsland. 

A grass generally confined to sandy plains in 
western Victoria but rare in East Gippsland. 

A widely distributed but uncommon fern of 
rock crevices and ledges. 

A rare ground fern known only in East Gipps­
land in Victoria. 

Rare shrub of rocky areas. 

A shrub with discolouring leaves, sometimes 
found In dense thickets on dry slopes. 

A showy, tall shrub of dry foothills; the 
only Victorian occur:-ences are In the Snowy 
River catchment. 

A herb of rocky montane sites - more wide­
spread than previously considered and prob­
ably endemic to East Gippsland. 

A spider orchid, rare and restricted to 
coastal heathlands in East Gippsland, but 
widespread elsewhere in Victorian lowlands. 

Widespread creeper of lowland stream margins. 

Small sedge, scattered through southern Vic­
toria, but rare in East Gippsland. 

Small shrub of sandy soils, common in Western 
Victoria. 

Very rare shrub known by only two records for 
Victoria; possibly extinct In State. 

Occasional hastate-leafed herb, restricted In 
Victoria to East Gippsland 
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Scientific name Common name 

Appendix 1 (continued) 

Typical occurrence(general area only) Comment 

Chiloglottia peaoot- Bronzy blrd-
tiana orchid 

Sphaeropteria aua­
t r a l i s 

Chriatella dentata 

Doctors Flat 

Waterholes 

Scorpion Creek 

CymbonotuB lawaon- Austral bear's- Murrlndal 
ianua ear 

CyperuB polyataahyoa 

Cyperus aphaeroideua 

Cystopteris f i l i x -
f rag i l i s 

Desmodium braahy~ 
podum 

Bunchy flat-sedge Providence Ponds 

Mount Taylor; Morris Peak 

Brittle bladder- Toorloo Arn: /Lake Tyers 
fern 

Large tick-
trefoil 

Deyeuxia aontraata Bent-grass 

Echinopogan aaeapi-
toaua 

Eragroetis traahy-
aarpa 

Eriostemom verru-
aoauB 

Suaalyptua maaulata 

Gahnia mi aroataahya 

Upper reaches Purchen Creek; Mount 
Taylor 

Mount Taylor 

Lake Glenmaggie 

Rough-grain love- Providence Ponds 
grass 

Fairy wax-flower Mount Dow; Mount Steve 

Spotted gum Mount Tara 

Slender saw-sedge North and east of Ben Cruachan; west 
of Castleburn 

Ooodenia g r a n d i f l o r a Pinnate goodenia West of Ben Cruachan 

Goodenia hetero-
phy lla 

Heliohryaum elatum Everlasting 

West of Ben Cruachan 

North of Mount Nowa Nowa 

A rare alpine orchid of forested slopes in 
East Gippsland and Tasmania, 

Treefern localized in Victoria to a few east­
ern 'jungle' pockets, but quite frequent in 
these places. 

Small fern known In Victoria only In lime­
stone in the Buchan district• 

Herb of very localized and disjunct occurr­
ence in Victoria; known only in north-west 
Mallee and Eastern Highlands. 

Known in Victoria only at Providence Ponds. 

A newly described sedge, known in Victoria in 
only two eastern localities• 

Rare fern usually restricted to rocky alpine 
situations. 

A rare prostrate herb of sandy ground, known 
In Victoria only in East Gippsland. 

A grass scattered throughout montane forests 
east of Melbourne. 

A grass recently discovered in Victoria. 

Grass known at only Providence Ponds In Vic­
toria, but not collected since 1955-

Generally western shrub, with occasional 
records in East Gippsland. 

A mottled typically northern tree with a dis­
junct occurrence in the Mount Tara area. 

A small saw-sedge of rocky areas; recent 
collections suggest this species more common 
than previously thought. 

Semi-shrub; rare and localized in dry, rocky 
habitats of Macalister and upper Snowy water­
sheds . 

Recently recorded procumbent herb of dry 
stony ground, but restricted in Victoria to 
Gippsland, where rare. 

Uncommon semi-shrub, restricted In Victoria 
to lowland sites in far ICast (llppsland. 
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Scientific name Common name 

Appendix 1 (cont inued) 

Typical occur rence(genera l area only) Comment 

Hibbertia hermannii-
fol ia 

Guinea-flower Reedy P l a t s 

Hibbert ia proaumbena Guinea-flower Nor th-eas t of Walhalla 

Isopogon anemoni-
foliuB 

Laxmannia g r a a i l i a 

Lepidosperma aemi-
terea 

Lepidosperma t o r t -
uosum 

Lepidoaperma v i sa i~ 
dum 

Liber t i a pan iou l a t a 

Lyoopodium aaariosum 

Maradenia f laveaaene 

Marailea h i r a u t a 

Muehlenbeckia r h y t i -
aarya 

Nymphoidea sp . 

Olearia adenophora 

Olearia viaaoaa 

Olearia sp . (a f f . 
g lut inoaa) 

Olearia 8 p . ( B i l l y 
Qoat Bend) 

Drumstick cone- Near Fernbank 
bush 

Slender w i r e - l i l y South-west of Buchan South; Sa le ; 
Mount Taylor ; Mount E l izabe th 2 

Wire r a p i e r - s e d g e Ben Cruachan 

Tortuous r ap ie r -
sedge 

Sticky sword-
sedge 

Branching grass-
f l ag 

Spreading c l u b -
moss 

Upper Merr i j ig Creek 

Ben Cruachan 

Mount Welcome 

Providence Ponds 

Yellow mllk-vlne Swan Reach; Mount Taylor ; Nowa Nowa; 
Mount L i t t l e Dick 

S h o r t - f r u i t 
nardoo 

Wrinkle-nut 
lignum 

Scented da i sy -
bush 

Daisy-bush 

Mount Taylor 

Tambo Crossing 

'Hoyldene'; East of Munro; Providence 
Ponds; Lindenow South 

West of Ben Cruachan 

Swan Reach 

Davey Knob; South of Tabberabbera 

Billy Goat Bend 

Very localized occurrence of shrub otherwise 
known only from early New South Wales record. 

Prostrate shrub, occasional through much of 
Victoria, also known in Tasmania. 

A trailing shrub with sporadic southernmost 
occurrences in East Gippsland. 

Dwarf lily, localized in East Gippsland to 
dry open sites. 

Sedge, not uncommon on lowlands west of Port 
Phillip Bay, but only one occurrence in East 
Gippsland. 

Twisted sedge of scattered distribution In 
eastern Victoria. 

A sedge of Western Victoria, but with dis­
junct occurrence in Gippsland. 

Native iris of shaded sites in near-coastal 
forests of East Gippsland, and an Isolated 
sub-alpine record for Victoria. 

A low scrambling club moss, rare and, with 
the exception of this recording, localized in 
Victoria to a few alpine soaks of the Central 
and Eastern Highlands. 

A rare, robust llane of a few lowland rain­
forests of eastern Victoria. 

Clover-like fern of swampy ground, typically 
of western Victoria. 

An ovate-leafed climber with its southernmost 
occurrence in East Gippsland. 

An undescrlbed water lily, apparently endemic 
and localized to lagoons of East Gippsland. 

A localized shrub, restricted in Victoria to 
dry montane habitats in East Gippsland. 

Coastal daisy-bush, known only in Gippsland 
Lakes area and Tasmania. 

Undescrlbed daisy-bush, only collected from 
the Mitchell River Gorge. 

Undescrlbed daisy-bush, only collected from 
the cliffs above the Mitchell River Gorge. 
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Scientific name Common name 

Appendix 1 (continued) 

Typical OGcurrenceCgeneral area only) Comment 

Phebalium squameum 
ssp. ao r i 

Phi lydrum lanugi ­
nosum 

Pittoaporum revo-
lutum 

Pla tyaaae e r i oo idea 

Po lyatiahum formoaum 

P r a t i a purpuraaoena 

P roa tan the ra a a x i -
ao la 

Satinwood 

Woolly water 
l i l y 

Rough f r u i t 
p i t tosporum 

Mount E l i z a b e t h ; Wulgulmerang 

Providence Ponds 

North of Nowa Nowa; nor th-west 
of Mount Nowa Nowa 

Heath p l a ty sace Ben Cruachan; nor th of Ben Cruachan; 
west of Ben Cruachan; west of Seaton; 
Lake Glenmaggie 

Broad s h i e l d - f e r n Davey Knob; Murrindal 

Purp l i sh p r a t i a Melwood 

Slender mint-bush Ben Cruachan 

ProBtanthar'a u a l t e r i Monkey mint-bush Reedy F l a t s 

Peeudoraphia pa ra -
do xa 

P t a r o e t y l i s bap-
t i a t i i 

P t e r o a t y l i a g r and i -
f l o r a 

P t a r i a v i t t a t a 

Pul tenaea f o l i o l o a a 

Pul tenaea l a r g i -
f lorena 

Pul tenaea viaaOaa 

Sa lv ia p l ebe ia 

Sambuaua a u e t r a l a a -
ioa 

Slender mud grass Point Bolodun; Swan Reach Bay; (Lake 
King) 

King greenhood Lake Glenmaggie 

Cobra greenhood Davey Knob; Ward Crossing 

Chinese brake Murr indal j Buchan 

Bush-pea 

Bush-pea 

Bush-pea 

Austral sage 

South of Mount Blomford 

Waterholes; Ward Crossing; Lake 
Glenmaggle; east of Mount Hedrlck 

Upper Merrijig Creek; south of Mount 
Blomford; upper Purchen Creek; east 
of Mount Tabberabbera 

Murrindal 

Yellow elderberry South of Buchan South 

A shrub endemic to East Gippsland. 

Linear-leafed water lily, uncommon in eastern 
Victoria. 

A large-leafed shrub; the southernmost limit 
of its distribution Is far East Gippsland. 

Small shrub restricted in Victoria to the 
eastern foothills, where it Is localized and 
rare. 

Pern scattered within shaded sites near 
waterways east of the Mitchell River. 

Occasional matted herb, known In Victoria in 
coastal East Gippsland. 

A rare mint-bush known in Contral Victoria 
and East Gippsland. 

Mint-bush restricted in Victoria to a few 
granite sites. 

Grass known only In swamp margins of East 
Gippsland In Victoria; prior to survey, not 
collected since early 1900's. 

Large-flowered greenhood orchid, restricted 
in Victoria to damp flats of East Gippsland. 

Large-flowered greenhood orchid of moist 
sandy ground in eastern Victoria. 

Pern, rare and localized in Victoria to lime­
stone features within the Buchan and Murrin­
dal districts. 

A sprawling shrub rare in East Gippsland. 

A bush-pea typical of western gold fields, 
with a few disjunct occurrences in East 
Gippsland. 

Rare riparian herb, restricted In Victoria to 
river valleys of East Gippsland. 

Very rare shrub of lowland rainforests, and in 
Victoria confined to a few localities in East 
Gippsland. 
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Scientific name Common name 

Appendix 1 (continued) 

Typical occurrence(general area only) Comment 

Selag ine l l a g raa i I I -
ima 

SiayoB angula ta 

Solanum g r a a i l i u a 

Sorghum leioaladum 

Sparganium ereatum 

Styphelia adaaendena 

Thesium a u s t r a l e 

Thryptomene mia-
rantha 

Zieria ami th i i 

Tiny selaginella Providence Ponds; east of Munro 

Star cucumber Scorpion Creek 

Mount Taylor; Point Bolodun 

Wild sorghum Murrindal 

Mount Taylor 

Golden heath Mount Moornapa 

Austral toad-flax Point Bolodun 

An uncommon small club moss of coastal area. 

A rare weak climber of lowlands in East 
Gippsland. 

Bushy, short-lived perennial; a typically 
northern species with an isolated occurrence 
in the Mitchell. 

Grass restricted in Victoria to dry, hilly 
regions of East Gippsland, 

Riparian reed collected from south-west and 
eastern Victoria. 

Two Isolated Gippsland localities exist for 
the low-growing predominantly western heath. 

Parasitic perennial herb of extremely limited 
occurrence in south-eastern Australia. 

Ribbed thrypto­
mene 

Paynesville; Lake Wellington; Plover Shrub known in the Gippsland Lakes area only 
Point; Blond Bay(Lake Victoria); in Victoria. 
Steel Bay(Lake Victoria) 

Sandfly zieria North of Mount Difficulty A shrub known in Victoria only In East Gipps­
land, with an interesting small-leafed form 
occurring at Genoa Peak. 

The information contained In this appendix has been compiled from a document 

prepared by the National Herbarium, Victoria, for the Ministry for Conservation, 

on sites of botanical significance In the East Gippsland area. 
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Appendix 2 

MAMMALS 

These lists apply only to the study area. Neighbouring areas are not considered. 
The following abbreviations are used. An asterisk (*) indicates an introduced 
species; an X indicates a recent record of the species in that habitat; a question 
mark (?) indicates the species was formerly or Is possibly present in that habitat 

Status 

M Migratory 
C Common 
U Uncommon 
R Rare 
V Vagrant 
E Extinct 

1. 
2. 
3. 
4. 
5-
6. 
7. 
8. 
9. 

10. 

Habitat 

Closed forest 
Tall open forest 
Open forest 
Riverine forest 
Foothill woodland 
Coastal woodland 
Farmland 
Towns 
Ocean 
Inland wetlands 

Common names and their sequence have been taken from B u l l e t i n of the A u s t r a l i a n 
Mammal S o c i e t y 6(2) I98O. 
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Common name Scientific name 
Habitat 
4 '̂  i 10 Status 

Short-beaked echidna 
Platypus 
Brown antechlnus 
Dusky antechlnus 
Tiger quoll 
Eastern quoll 
Brush-tailed phascogale 
White-footed dunnart 
Southern brown bandicoot 
Long-nosed bandicoot 
Mountain brushtall possum 
Common brushtall possum 
Feathertail glider 
Yellow-bellied glider 
Sugar glider 
Common ringtail possum 
Greater glider 
Eastern pigmy-possum 
Eastern grey kangaroo 
Red-necked wallaby 
Brush-tailed rock-wallaby 
Long-nosed potoroo 
Long-footed potoroo 
Red-bellied pademelon 
Swamp wallaby 
Koala 

Common wombat 
Grey-headed flying-fox 
Little red flying fox 
Eastern horseshoe-Bat 
White-striped mastiff-bat 
Gould's wattled-bat 
Chocolate wattled-bat 
Little forest bat 
Common bent-wing bat 
Large-footed myotis 
Lesser long-eared bat 
Greater long-eared bat 
Great plpistrelle 

*Brown hare 
"European rabbit 
Rabbit-eared tree rat 
Water-rat 
"House mouse 
New Holland mouse 
Bush rat 
Swamp rat 
*Brown rat 
"Black rat 
Dingo wild dog 
"Pox 
•Cat 
•Ferret 

Taahyglo3Bu8 aauleatua 
OrnithorhynahuB anat inua 
Anteahinua s t u a r t i i 
Anteahinus awainaonii 
Daayurua maaulatua 
DasyuruB vivervinua 
Phagaogale tapoatafa 
Sminthopaia leuaopus 
Isoodon obeaulus 
Peramelea naauta 
Triehosurus oaninua 
TriahoBurua vulpecula 
Aarobatea pygmaeus 
PetauyuB ' a u s t r a l i s 
Petaurua breviceps 
Peeudocheirua peregrinua 
Sahoinohatea vol ana 
Ceraar te tua nanua 
MaaropuB giganteua 
Maaropus yufogriaeua 
Pet rogate p e n i o i l t a t a 
Potoroua i r i d a a t y l u a 
PotorouB longipes 
Thylogale b i l l a r d i e r i 
Wat lab ia b iao lor 
PhaaaolaratOB a inereus 
Vombatua urainua 
Pteropua pol ioaephalua 
Pteropua saapula tus 
Bhinolophua megaphyI lua 
Tadarida a u a t r a l i s 
Chalinolohua gou ld i i 
Chalinolobus morio 
Eptesiaua vul turnua 
Miniopter ia s c h p e i b e r a i i 
Myotis adversus 
Nya tophi lua geoffroyi 
Nyatophilua t imor iena ia 
P i p i a t r e l l u B tasmaniensis 
Lepus aapenaia 
OryctolaguB cuniaulua 
ConituruB a lb ipea 
Hydromya ahryaogaater 
Mus muaaulus 

PaeudomyB novaehoI landiae 
Rattua fuBcipea 
Bat tus lu t reo tua 
Rat tus norvegiaua 
Rattua r a t t u a 
Canis f a m i l i a r i a 
Vulpea vulpea 
Fe l ia aatua 
Muetela pu to r ius 

C 
U 
c 
u 
R 
E 
R 
U 
U 
u 
c 
c 
G 
U 
C 
c 
c 
c 
c 
R 
R 
U 
E 
£ 
0 

u 
c 
Rm 
Vm 
U 
C 
u 
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Common name S c i e n t i f i c name 
Habi ta t 

10 Sta tu s 

•Horse 
•Goat 
"Hog deer 
•Red deer 
•Sambar (deer ) 
"Fallow deer 
•Pig 

New Zealand f u r - s e a l 
Aus t r a l i an f u r - s e a l 
Leopard s e a l 
Elephant s e a l 
Mlnke whale 
Sperm whale 
Common dolphin 
P i l o t whale 
Bot t l e -nosed dolphin 

Equua caba l lus 
Capra hi rcua 
Axis porainuB 
Cervua e laphua 
Cervua un iao lo r 
Dama dama 
Sua acrofa 
ArctocephaluB f o r a t e r i 
Aratocephalua p u s i l l u a 
Hydrurga leptonyx 
Mirounga leonina 
Balaenoptera a a u t o r o a t r a t a 
Physeter aatadon 
De Iphinua deIphia 
Globiaepha la melaena 
Turaiopa t runaa tua 
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Appendix 3 

BIRDS 

These lists apply only to the study area. Neighbouring regions are not considered. 
The following abbreviations are used. An asterisk (*) indicates an introduced 
species; an X indicates a recent record of the species in that habitat; a question 
mark (?) indicates the species was formerly or is possibly present in that habitat. 

Status 

M 
m 

C 
u 
R 
V 
E 
B 

Trans-equatorial migrant 
Migrant to other areas of Austral 
asia or further south 
Common 
Uncommon 
Rare 
Vagrant 
E/tlnct 
Breeding 

Habitat 

1. Closed forest 
2. Tall open forest 
3. Open forest 
4. Riverine forest 
5. Foothill woodland 
6. Coastal woodland and scrub 
7. Farmland 
8. Towns 
9. Ocean 
lOa. Flooded river flats 
10b. Freshwater meadows 
10c. Shallow freshwater marshes 
lOd. Deep permanent marshes 
lOe. Permanent open water 
lOf. Temporary saline wetlands 
lOg. Permanent saline wetlands 

Common names and their sequence have been taken from the publication: 

The Emu - J o u r n a l of the Royal A u a t r a l a a i a n O r n i t h o l o g i a t a Union. Volume 77 Supple­
ment, May 1978. 
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Caminon name S c l e n t i r i c name 3 »< 5 6 7 
Habitat 
8 9 10a 10b 10c lOd lOe IQf lOg Nest location 

Emu 
Q r e a t c r e s t e d g r e b e 
H o a r y - h e a d e d g r e b e 
A u s t r a l a a l a n g r e b e 

King p e n g u i n 
L l t c l e p e n g u i n 

Wande r ing a l D a t r o a s 
B l a c k - b r o w e d a l b a t r o a a 
Y e l l o w - n o a e d a l b a t r o s s 
Shy a l b a t r o a a 

S o u t h e r n g i a n t - p e t r e l 
N o r t h e r n g i a n t - p e t r e l 
Cape p e t r e l 
W h i t e - h e a d e d p e t r e l 
M o t t l e d p e t r e l 
B r o a d - b l H e d p r i o n 
L e a s e r b r o a d - b i l l e d p r i o n 
A n t a r c t i c p r i o n 
S l e n d e r - b i l l e d p r i o n 
F a i r y p r i o n 

Sooty s h e a r w a t e r 
S h o r t - t a i l e d s h e a r w a t e r 
F l u t t e r i n g s h e a r w a t e r 

W i l s o n ' a s t o r m - p e t r e l 
W h i t e - f a c e d s t o r m - p e t r e l 

Common d l v l n g - p e t r e l 

A u s t r a l i a n p e l i c a n 

A u s t r a l a s i a n g a n n e t 

D a r t e r 

S l a c K - f a c e d ahag 
Q r e a t c o r m o r a n t 

P i s d c o r m o r a n t 

L i t t l e b l a c k c o r m o r a n t 
L i t t l e p l e d c o r m o r a n t 

W h i t e - t a i l e d t r o p l c b l r d 

P a o l r i e he ron 

Wh 11 e - Ta c ed he r on 
C a t t l e e g r e t 
G r e a t e g r e t 

L i t t l e e g r e t 
I n t e r m e d i a t e e g r e t 
E a s t e r n r e e f e g r e t 

DpomaiUB n o v a e h o I l a n d i a e 
P o d i o e p e a r i B t a t u e 
P o l i o a e p h a l u a p o l i o a e p h a l u t 
Taahybap tua n o v a e h o l l a n d i a e 

A p t e n o d y t e a p a t a g o n i a u s 
E u d y p t u l a minor 

Diomadea e x u l a n e 
Dionedea me l anophpya 
Diomedaa o h l o r o r h y n o h o a 
Diomadea o a u t a 

Maai-oneatea g i g a n t a u a 
MaorontsatSB h a l U 
V a p t i a n a a p e n a e 
P t e r o d r o m a l e a a o n i i 
P t e r o d r o m a i n e x p e o t a t a 
P a a h y p t i l a v i t t a t a 
P a a h y p t i l a B a l v i n i 
P a a h y p t i l a d e a o l a t a 
P a a h y p t i l a b e l a h e f i 
P a a h y p t i l a t u r t u p 

Puf f inuB gr- iaeua 
Puf f inuB t e n u i r o a t r i a 
Pu f f i nuB g a u i a 

O a e a n i t s B o o e a n i a u a 
P e l a g o d r a m a m a r i n a 

P e l a e a n o i d e a u r i n a t r i x 

Pa l aaanuB a o n a p i o i l l a t u a 

HoruB a e r r a t o r 

Anhinga m e l a n o g a a t e r 

Leuooaa rbo f u a a e a o e n a 
Pha l a o r o a o r a x a a r b o 

P h a l a o r o a o r a x v a r i u a 

Pha l a a r o o o r a x a u l a i r o e t r i a 
P h a l a a r o o o r a x m e l a n o l a u a o a 

P h a e t h o n l a p t u r u a 

Ardea p a o i f i o a 

Ardea novaa/ io I l a n d i a e 
A r d e o l a i b i a 
E g r e t t a a l b a 

S g r e t t a g a r a e t t a 
E g r a t t a i n t e r m e d i a 
E g r e t t a a a o r a (One r e c o r d o n l y ) 

c 
u 
c 
c 
V 

u 
u 
u 
R 
u 
R 
R 
R 
R 
R 
R 
R 
R 
R 
U 

R 
C 
u 
R 
B 

U 

c 
C 

B 
B 
B 
B 

H 
M 

m 
m 

Ground 
F l o a t s on Mate r 

" 
" 

' 
Cavi t ies or burrows 

Ground 
II 

•1 

II 

n 
tl 

n 
1 

" Burrow 

" 
" 
" Cavi t ies or beneath 

d e n s e low p l a n t s 
Burrow 

" 
" 
'. 
" 
" 

around 

-. 
Low t r e e o v e r w a t e r 

X 

X 
X 
X 

)f 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 
X 
X 

< 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 
X 

X 

X 
X 

X 

X 

7 

R 

c 
u 
C 
c 
V 

u 

c 
c 
c 
R 
R 

B 

B 

B 

Rocl< 
Rock 

l e d g e 
l e d g e , t r e e 

b r a n c h , low bush 
T r e e 
bush 
T r e e 

" 

b r a n c h , low 
ground 

b r a n c h 

" 
Rocky c l i f f 

T r e e branch over 
o r n e a r w a t e r 
T r e e 
T r e e 
T r e e 

branch 
In a awamp 
branch over 

or n e a r w a t e r 

Rock 
" 
low t r e e 

branch 
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Common name S c i e n t i f i c name 3 1 
Habitat 

7 8 9 lOa lOh lOc IQd lOe lor IC Neat locat ion 

Rufous night heron 
L i t t l e b i t t e r n 

Australas Ian b i t t e r n 

Glossy i b i s 

Sacred Ib i s 
Straw-necked Ibla 

Royal spoonbil l 

Yellow-billed spoonbill 

Magpie goose 

Plumed whiatllng-duck 
Black swan 
Freckled duck 

Cape Barren gooae 

Austral ian shelduck 
Pacific black duck 

•Mallard 
Qrey t e a l 
Chestnut t e a l 
Auatralaaian shovel ler 
Pink-eared duck 

Hardhead 

Qreat skua 
Arctic Jaegar 

Sl iver gull^ 
Pacific gu l l 
Kelp gull 
Whiskered tern 
Whlte-wlnged tern 
Gul l -b l l led tern 
Caspian t e rn 
Coramon te rn 
White-fronted tern 
L i t t l e tern 
Palry tern 
Cheated t e rn 

*Peral pigeon 
"Spotted tu r t l e -dove 
Peaceful dove 
Common bronzewing 
Brush broneewlng 

Wonga Pigeon 

Nyotiaorax aaledoniauB 
Ixobryahua minutua 

BotauruB p o i a i l o p t i l u e 

Pie gad ie fa laine Hue 

ThreekiorniB aethiopioa 
Threekiornie epiniaol l iB 

P la ta lea regia 

P ta ta lea flavipea 

Anaeranae semipalmata (Reintroduced) 

Dendrooygna eytoni 
CygnuB atpatuB 
S t io tone t t a naevoatz 

CereopaiB novaehollandiae (Released 
into area) 

Tadorna tadornoidea 
Anas aupera i l ioea 

Anae platyrhynohua 
Anas gibberifrona 
AnoB castanea 
Anaa rhynahotie 
MalaoorhynahuB membranaoeua 

Aythya aua t r a l i a 

StePaorariuB akua 
Steraorar iue paraai t ioua 

LaruB novaehollandiae 
LaruB paoifiouB 
LaTue dominiaanuB 
Ch lidoniaa hybrida 
Chlidoniaa teuooptera 
Geloahelidon n i l o t i o a 
Hydroprogne oaepia 
Sterna hirundo 
Sterna s t r i a t a 
Sterna albifrona 
Sterna nerepe 
Sterna bergi i 

Columba l i v i a 
St reptopel ia ohineneie 
Geopelia plaaida 
Phape ohalooptera 
Phape elegana 

Leuaoaaroia melanoleuoa 

X X 
X X X 

X X X 
X X X X X 
? X X 

X K X X X 
X X X X X 

X X 
X X X X X 
X X X X X 
X X X X X 
X X 

C B 
C B 

u 
U B 

R m 
U m 

c 
c 
R 
U B 
B M 
R ra 
U 
U M 
R m 
U B 
R B 
C 

U 
C 
R 
C B 
U 

Tree branch 
Emergent aquatl5 
vegetat ion 

Tree branch over 
wa t e r 

Emergent aquatic 
vegetat ion 
Tree branch over 
water 

Emergent aquatic 
vegetat ion 
Ground 

Emergent aquatic 
vegetat ion 
Ground 

Tree hollow 
Tree hollow, 
ground 

Ground 
Tree hollow, 
ground 

Floats on water 

Ground 

X X X 

Shrub,tree 
Dense buah, 
small tree 

Tree 
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Common name j c l e n t l f l c name 3 t 5 6 7 
HaLlLiiL 
a 9 lOa iQb lOj :od lOu lor lOi--; Nest locat ion 

• lossy black-cockatou 
Yellow-tai led black-

cockatoo 
Gang-gang cockatoo 
Qalah 
Sulphur-crested 

cockatoo 

Rainbow l o r i k e e t 
Kuak lo r ikee t 
PurplB-crowned 

1 or ikeet 
L i t t l e l o r ikee t 

Aust ra l ian king-
parro t 

Ground parrot 
Swift par ro t 
Crimson roae l l a 
Eaatern r o s e l l a 
Red-rumped parro t 
Blue-winged parro t 
Orange-bellied parrot 

Pa l l id cuckoo 
Brush cuckoo 
Fan- ta i led cuckoo 
Kora r i e ld ' s bronze-cuckoo 
Shining bronze-cuckoo 

Powerful owl 
Southern boobook 

Barn owl 
Masked owl 
Sooty owl 

Tawny i'rogmouth 

Austra l ian owle t -n ight ja r 

White-throated n igh t ja r 

White-throated needle t a l l 
Fork- ta i l ed awlfC 

Azure k ingf isher 
Laughing kookaburra 
Red-backed kingf isher 
Sacred k ingf i sher 

Rainbow bee-ea te r 

Dollarblrd 

Calyptorhynahus lathami 
Calyptorhynahua funereua 

Ca I lootipha Ion fimbria tum 
Caoat ua roaitiaapi l l a 
Caoatua gai t r£ ta 

TriahogloaeuB haematodua 
GloBBopaitta sonninna 
Gloaeopeitta porphyrooephala 

Gloaaopaitta pua i l l a 

AliateruB aoapularia 

Pesoporoua ua l l i aua 
Lathamua d iaaolor 
PlatyaerouB elegana 
PlatyaerouB eximiua 
Paaphoiua haematonotue 
Heophema ohryeaa to.!<a 
Heophema ahryaogaater 

Cuoulua pal l idua 
Cuaulua varioloBua 
Cuaulua pyrrhophanua 
Chryaoaoaayx baaal ia 
ChryaooDoayx luoidua 

Sinox atrenua 
Sinox novaehoilandiae 

Tyto alba 
Tyto novaehollandiae 
Tyto tenebricoaa 

Podargua a t r igoidea 

Aagothelee a r i e t a t u e 

CaprimulguB myetaaalie 

Hirundapua aaudaautua 
Apua paaifioua 

Ceyx aaureue 
Daaelo novaeguineae 
Halayon pyrrhopygia 
Haloyort aanata 

Meropa ornatua 

Euryatomua o r i e n t a l i a 

X X X X X 

X X X X X X 
X 

X X 

X X 
X 

X 
? ? X X 

x x x x 
x x x x 

X X X X X X 
x x x x 

X X X X X X ? ? 

x x x 
? X X X X X X 

x x x x 

X X X X X X X 

X X X X X 

x x x x 

x x x x x x x x 
x x x x x x x x 

X X 

x x x x x x x x 

B 
C B 

C B 
u 
C B 

U B 

u 
R 

R 

U B 

R 
R 
C B 
C B 
R 
U m 
R m 

U B m 
U m 
C B m 
U m 
C B m 

B B 
C 

u 
B 

R 

C B 

U B 

C M 
R M 

U B m 
C B 
V 
C B m 

U B m 

U m 

Tree hollow 

Tree hollow 

Tree branch 

Tree hollow 

Ground 

Tree 
Bocks, g u l l i e s 

or bui ld ings 
Tunnel In bank 
Tree hollow 
Creek bank 
Hole in t r ee or 

bank 

Tunnol In aand 

Tree 
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Common name S c i e n t i f i c name 
H a b i t a t 

1 2 3 4 5 6 7 8 9 10a 10b 10c lOd lOe lOf lOf Neat l o c a t i o n 

Superb l y r e b i r d Menura n o v a e h o l l a n d i a e X X X X Qround , r ock l e d g e , 
t r e e stump 

S i n g i n g b u s h l a r k 
• S k y l a r k 

Welcome swal low 

Tree m a r t i n 
F a i r y m a r t i n 

R i c h a r d ' s p i p i t 

B l a c k - f a c e d c u e k o o - s h r i k e 

W h l t e - b e l l l e d e u c k o o - s h r l k e 
C i c a d a b i r d 
Whl te -wlnged t r l l l e r 

W h i t e ' s t h r u s h 
• B l a c k b i r d 
•Song t h r u s h 

Hose r o b i n 
Pink r o b i n 
Flame r o b i n 

S c a r l e t r o b i n 
Bed-capped r o b i n 
Hooded r o b i n 
E a s t e r n y e l l o w r o b i n 
Jacky w i n t e r 
C r e s t e d s h r l k e - t l t 
Ol ive w h i s t l e r 

Golden w h i s t l e r 
Rufous w h i s t l e r 
Qrey s h r l k e - t h r u a h 

B l a c k - f a c e d monarch 
Leaden f l y c a t c h e r 
S a t i n f l y c a t c h e r 
R e s t l e s s f l y c a t c h e r 
Rufous f a n t a i l 
Qrey f a n t a i l 
W i l l i e w a g t a i l 

E a s t e r n w h l p b i r d 
S p o t t e d q u a l l - t h r u a h 

Clamorous r e e d - w a r b l e r 

L i t t l e g r a s s b l r d 
G o l d e n - h e a d e d c i s t i c o l a 

Bufous s o n g l a r k 
Brown s o n g l a r k 

M i r a f r a J a v a n i o a 
Alauda a r v e n a i a 

Hi rundo neoxena 

C e o r o p i a n i g r i o a n a 
C e o r o p i a a r i e I 

Ant hue n o v a e a e e i a n d i a e 

C o r a a i n a no vai^ ho i l a n d i a e 

C o r a a i n a p a p e u n a i a 
C o r a a i n a t e n u i r o a t r i a 
L a l a g e a u e u r i i 

Z o o t h e r a dauma 
Turdue m e r u l a 
TurduB p h i l o m e l o B 

P e t r o i o a r o s e a 
P e t r o i o a r o d i n o g a s t e r 
P e t r o i a a p h o e n i o e a 

P e t r o i o a m u l t i o o l o r 
P e t r o i o a g o o d e n o v i i 
He l a n o d r y a a o u o u l l a t a 
Eopaa I t r i a a u a t r a l i a 
H io roeaa . l e u o o p h a e a 
F a l o u n a u l u a f r o n t a t u a 
P a o h y o e p h a l a o l i v a o e a 

P a o h y o e p h a l a p e o t o r a l i a 
F a e h y a e p h a i a r u f i v e n t r i a 
C o l l u r i a i n a i a ha rmoniaa 

Uonaraha m e l a n o p a i a 
H y i a g r a p u b e a u l a 
Myiagra a y a n o l e u a a 
Myiagra i n q u i e t a 
R h i p i d u r a r u f i f r o n a 
R h i p i d u r a f u l i g i n o a a 
R h i p i d u r a l e u o o p h r y a 

Faophodea o t i v a a e u B 
CinaloBoma puno ta tum 

A a r o o e p h a l u e e t e n t o r e u e 

Mega I u r u a g ramineua 
C i a t i a o l a e x i l i e 

Cina lorhamphua mathewai 
C ina lo rhamphua a p u r a l i a 

1 
X 

X X X X 

X X X X X 

X X 

x x x 

X X X X X X 

7 ? 7 
X X 

X X X 

x x x x 
X X X 

7 

x x x x 
X X X 

X X X X X X 

X x x x 
X ? 7 
X X X ? 

x x x x x x x 
X X X X 
x x x 

X X X X 

X X X X X X X 
X X X X X X 

x x x x x x x x 

X X X 
X X X 

X X X X X 
x x x 

X X X 7 
X X X X X X X 

7 X X 

Under b r i d g e s , c a v e s , 
c u l v e r t s 

U B m 
U B m 

C B 

0 B m 

R ra 
H ra 
U B m 

C B 
C B 
H 

U B 
R 
C B 

C B 
R B 
R B 
C B 
C B 
U B 
U 

C B 
C B m 
C B 

B B m 
U B m 
U B m 
U B 
C 8 m 
C B 
C B 

C B 
C B 

C B m 

U 
U B 

U B 

T r e e h o l l o w , c l i f f 
E a v e s , l e d g e s , c a v e s . 

Ground 

Tree b r a n c h 

u 

" " T r e e f o r k 

" 
S h r u b , t h i c k e t 
D e n s e , low 

v e g e t a t i o n 
Tree f o r k 
Smal l t r e e , bush 
Tree f o r k , ho l low 

l o g , r o c k y , c r e v i c e 
Tree f o r k , s tump 
Tree f o r k 

" 
" 
" T r e e b r a n c h 

D e n s e , low 
v e g e t a t i o n 

T r e e f o r k 
T r e e 
S h r u b , t r e e . 

g round 
T r e e f o r k 
T r e e b r a n c h 

" T r e e f o r k 
T r e e b r a n c h 

" 
" 

S h r u b , t h i c k e t 
Qround 

Emergent a q u a t i c 
v e g e t a t i o n 

Graaa t u a a o c k f l , r e e d s 
T h i c k , low 

v e g e t a t i o n 
Qround 
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Common name S c i e n t i f i c name 
H a b i t a t 

1 2 3 1 5 6 7 8 9 10a 10b 10c lOd lOe lOf lOj Nes t l o c a t i o n 

Supe rb f a i r y - w r e n 
S o u t h e r n emu-wren 

P i l o t b i r d 
L o n g - b i l l e d s c r u b - w r e n 
W h l t e - b r o w e d s c r u b - w r e n 
C h e s t n u t - r u m p e d h y l a c o l a 
C a l a m a n t h u s 
S p e c k l e d w a r b l e r 
W e e b i l l 
Brown g e r y g o n e 
W h i t e - t h r o a t e d g e r y g o n e 
Brown t h o r n b l l l 
Buf f - rumped t h o r n b l l l 

Ye l low-rumped t h o r n b i l l 
Yel low t h o r n b i l l 
S t r i a t e d t h o r n b i l l 

V a r i e d a i t t e l l a 

W h i t e - t h r o a t e d t r e e c r e e p e r 
Red-browed t r e e c r e e p e r 
Brown t r e e c r e e p e r 

Red w a t t l e b l r d 
L i t t l e w a t t l e b l r d 
Spiny-c heeked honeyeater 
Noisy f r l a r b i r d 
L i t t l e f r l a r b i r d 
Regent h o n e y e a t e r 
B e l l m i n e r 
No i sy m i n e r 
L e w i n ' s h o n e y e a t e r 
Y e l l o w - r a c e d h o n e y e a t e r 
S i n g i n g h o n e y e a t e r 
W h i t e - e a r e d h o n e y e a t e r 
Y e l l o w - t u f t e d h o n e y e a t e r 
F u a c o u s h o n e y e a t e r 
W h i t e - p l u m e d h o n e y e a t e r 
Brown-headed h o n e y e a t e r 
W h l t e - n a p e d h o n e y e a t e r 
P a i n t e d h o n e y e a t e r 
C r e s c e n t h o n e y e a t e r 
New H o l l a n d h o n e y e a t e r 
Tawny-crowned h o n e y e a t e r 
E a s t e r n a p l n e b l l l 
S c a r l e t h o n e y e a t e r 

W h i t e - f r o n t e d c h a t 

M l s t l e t o e b i r d 

S p o t t e d p a r d a l o t e 

S t r i a t e d p a r d a l o t e 

MaluruB oyaneua 
S t i p i t u r u a m a l a o h u r u a 

P y a n o p t i l u a f l o o o o a u a 
S e r i a o r n i a 
S e r i a o r n i a 
S e r i a o r n i a 
S e r i a o r n i a 
S e r i a o r n i a 
S m i a r o r n i e 

m a g n i r c e t r i a 
f r o n t a J i a 
p y r r h o p y g i U B 
fu l i g i n o a u a 
a a g i t t a t u e 
b r e v i r o a t r i a 

Gerygone mouki 
Gerygone o 
A a a n t h i z a 
A o a n t h i x a 

A o a n t h i a a 
A o a n t h i a a 
A o a n t h i a a 

I i u a o e a 
p u a i I la 
r e g u l o i d e a 

a h r y a o r r h o a 
nana 
l i n e a r t a 

X 
X 
X 

X 

X 

X 

X 
X 
X 

X 

X 

X 
X 

^ 

7 
X 
X 

X 

X 

X 

X 

X 

X 

X 
X 

? 
X 
X 

X 
X 
X 

X 
X 
X 

X 
X 

X 
X 

? 

X 

X 

X 

X 
X 

X 

D a p h o e n o a i t t a o h r y a o p t e r a 

C l i m a a t e r i a l e u o o p h a e a 
C l i m a a t e r i a e r y t h r o p a 
C l i m a o t e r i a piaumnua 

A n t h o a h a e r a a a r u n a u l a t a 
A n t h o a h a e r a o h y a o p t e r a 
Aoan thagenya r u f o g u l a r i a 
Ph i lemon o o r n i a u l a t u B 
Ph i l emon a i t r e o g u l a r i a 
Xanthomyaa p h r y g i a 
Manor ina m e l a n o p h r y e 
Manor ina m e l a n o o e p h a l a 
M e l i p h a g a l e u i n i i 
L i ahenoa tomua a h r y a o p a 
L iahenoa tomua v i r e a a e n a 
L i chenoa tomue l e u o o t i e 
L iohenoa tomua melanopa 
L i a h e n o a t o m u a fuaoua 
L iahenoa tomua p e n i a i l l a t u e 
M e l i t h r e p t u a b r e v i r o a t r i a 
M e l i t h r e p t u a l u n a t u a 
G r a n t i e l l a p i a t a 
P h y l i d o n y r i a p y r r h o p t e r a 
P h y l i d o n y r i a n o v a e h o l l a n d i a t 
P h y l i d o n y r i a melanopa 
Aaan thorhynohuB t e n u i r o a t r i l 
Myeome la Bangui no l e n t a 

E p h t h i a n u r a a l b i f r o n a 

Dioaeum h i r u n d i n a a e u m 

P a r d a l o t u a p u n a t a t u e 

P a r d a l o t u e a t r i a t u a 

X X X X X 
X X X 

X X 

X X X X X X 
X X 

X 
X X 

X 
? X 

X 
x x x x 

X X 
X X X X X X X 

7 7 
x x x x X 

X 
X 7 

X X X 
X X X X X X 

X X X X X X X 

x x x x ? 
7 X X X 

X 
X X X X X X 

X 

X X X 

X X X X X X X 

X X X X X X X 

C fi 
U B 

U 
R 
C B 
R 
U B 
R 
U 
R B 
R 
C B 
U B 

C fi 
U B 
C B 

tl B 

C B 
U 

u 
C B 
C B 
R 
U B 
R 
R 
C B 
C B 
U 
C B 
R 
C B 
C B 
R 
U 
C B 
C B 
R 
C B 
C B 
U 
C B 
R 

C 8 

U 

C B 

C B 

S h r u b , g r a s s 
S h r u b , g r a s s 

T r e e f o r k 
S h r u b , g r a a a 

Tree 

" Low 
T r e e 

" H 

II 

" 

s h r u b 
h o l l o w , s h r u b 

g r o u n d 
T r e e 

" 
" 

T r e e 

T r e e 

" 
" 

T r e e 
T r e e 

" T r e e 
T r e e 
T r e e 
T r e e 
T r e e 

" 

b r a n c h 

" 
" 

f o r k , b r a n c h 

h 011 ow 

" 
" 

b r a n c h 
f o r k 

" b r a n c h 
f o l i a g e 
f o r k 
f o r k 
b r a n c h 

" S h r u b , t r e e 
Bush , low t r e e 
Low s h r u b 

" T r e e 
Tree 
Tree 

" 
" 

" b r a n c h 
f o l i a g e 
b r a n c h 

" 
" Low a h r u b 

" 
" T r e e 

" 

" 
" b r a n c h 

" 
Low a h r u b , t a l l 

gra L S S 

Low t r e e 

Tunne l i n b a n k . 
t r e E 

" 
> h o l l o w 

tl n 
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Common name S c i e n t i f i c name 3 1 
H a b i t a t 

5 6 7 8 9 10a lOb lOc lOd lOe lOf 1 0 s N e s t l o c a t i o n 

S i l v e r o y e 

•European g o l d f i n c h 
•European g r e e n f i n c h 

•House s p a r r o w 

• T r e e spa r row 

Red-browed f i r e t a i l 
B e a u t i f u l f i r e t a i l 
Diamond f i r e t a i l 

•Common s t a r l i n g 
•Common mynah 

O l i v e - b a c k e d o r i o l e 

Spang led d rongo 

S a t ^ n bowir rb l rd 

W h l t e - w l n g e d chough 

A u s t r a l i a n m a g p i e - l a r k 

Masked woodswallow 
Whl t e -b rowed woodswal low 
Dusky woodswal low 

Qrey b u t c h e r b i r d 
A u s t r a l i a n magpie 
P ied c u r r a w o n g 
Qrey c u r r a w o n g 

A u s t r a l i a n r a v e n 
L i t t l e r a v e n 

Z o e t a r o p a l a t e r a l i e 

C a r d u e l i a o a r d u e l i a 
C a r d u e l i a o h l o r i e 

P a a a e r d o m e a t i o u a 

P a e a e r montanua 

Emblema tempora l i a 
Emblama b e l l a 
Emblema g u t t a t a 

S t u r n u a v u l g a r i a 
A a r i d o t h e r e a t r i a t i a 

O r i o l u a a a g i t t a t u a 

D i o r u r u a h o t t e n t o t t u a 

P t i l o n o r h y n o h u a v i o l a a e u e 

C o r a o r a x melanorhamphoa 

Gra I U n a a y a n o l e u a a 

Artamua p e r a o n a t u a 
Ar tamua a u p e r o i l i o a u a 
Artamua o y a n o p t e r u B 

C r a a t i o u a t o r q u a t u a 
Gymnorhina t i b i a e n 
S t r e p e r a g r a o u H n a 
S t r e p e r a v e r a i a o l o r 

Corvua a o r o n o i d e a 
Corvua m e l l o r i 

X X 

X 

7 X 

X X X X 

x x x 

x x x 

1 
X X 

X x x x 

X X X X X X 
x x x x 

x x x X X 
X X X X X 

X X X X X X 
X X X 

C B 

C B 
R 

Q B 

u 

C B 
R 
U B 

C B 
c 

U B 

R 

C B 

V B 

C B 

R 
D 8 
C B 

n & 
C 8 
C 8 
C B 

C B 
C B 

S h r u b , t r e e 

Trees, shrub, 
building crevices 

Small tree, ahrub 
Low scrub 
Dense ahrub or 
tree 

Tree hollow, crevice 

Tree branch 

Tree fork, miatletoe 

Tree branch 

Bushes, fence post 
Shrub, tree 
Tree branch 

Tree fork 
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Appendix 4 

REPTILES 

These lists apply only to the study area. Neighbouring areas are not considered. 
The following abbreviations are used. An X indicates a recent record of the species 
in that habitat; a question mark (?) indicates the species was formerly or is possib­
ly present in that habitat. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

Habitat 

Closed forest 
Tall open forest 
Open forest 
Riverine forest 
Foothill woodlands 
Coastal woodland 
Farmland 
Towns 
Ocean 
Inland wetlands 

c 
u 
R 
V 

Status 

Common 
Uncommon 
Rare 
Vagrant 
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Common name S c i e n t i f i c name 
H a b i t a t 
5 6 7 8 9 10 S t a t u s 

Long-necked t o r t o i s e 
Mountain d r a g o n 
Jacky l i z a r d 
E a s t e r n w a t e r d r a g o n 
Lace m o n i t o r 
C o p p e r t a i l e d s k i n k 
Mourning s k i n k 
Cunn ingham ' s s k i n k 
Black r o c k s k i n k 
W h i t e ' s s k i n k 
T h r e e - t o e d s k i n k 
McCoy's s k i n k 
D e l i c a t e s k i n k 
Garden s k i n k 
Weasel s k i n k 
C o v e n t r y ' s s k i n k 
Grass s k i n k 
R e d - t h r o a t e d s k i n k 
S p e n c e r ' s s k i n k 
T h r e e - l i n e d s k i n k 
B o u g a i n v i l l e ' s s k i n k 
Water s k i n k ( C T . ) 
Water s k i n k (W.T.) 
S o u t h e r n b l u e - t o n g u e 
Common b l u e - t o n g u e 
Copperhead (Lowlands ) 
Copperhead ( H i g h l a n d s ) 
S m a l l - e y e d snake 
W h i t e - l i p p e d s n a k e 
T i g e r snake 

R e d - b e l l i e d b l a c k s n a k e 
Brown snake 
Y e l l o w - b e l l i e d s e a - s n a k e 

C h e l o d i n a l o n g i a o l l i a 
Amph ibo lu rus d i e m e n a i a 
Amphibo lu rus m u n i a a t u a 
P h y s i g n a t h u a l e s u e u r i 
Varanua v a r i u a 
C t e n o t u s t a e n i o l a t u a 
E g e r n i a a o v e n t r y i 
E g e r n i a cunn inghami 
E g e r n i a s a x a t i l i a 
E g e r n i a w h i t e i 
Hemie rg i a d e a r e a i e n s i s 
Hemierg ia macaoyi 
Lampropho l i a d e l i c a t a 
Lampropho t i a g u i a h e n o t i 
Lampropho l i a m u s t e l i n a 
Le io lopiama a o v e n t r y i 
L e i o l o p i a m a e n t r e a a B t e a u x i i 
L e i o l o p i s m a p l a t y n o t a 
L e i o l o p i a m a s p e n a e v i 
L e i o l o p i s m a t r i l i n e a t a 
L e r i a t a b o u g a i n v i l l i i 
Sphenomarphua tympanum 
Sphenomorphua tympanum 
T i l i q u a n i g r o l u t e a 
T i l i q u a a a i n a o i d e a 
A u a t r e l a p B s u p e r b u a 
A u s t r e l a p a s u p e r b u a 
Cryp toph iB n i g r e a a e n a 
D r y a d a l i a a o r o n a i d e a 
N o t e c h i s a a u t a t u B 
P a e u d e c h i a p o r p h y r i a o u a 
P s e u d o n a j a t e x t i l i a 
Pe l amia p l a t u n u s 
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Appendix 5 

AMPHIBIANS 

These lists apply only to the study area. Neighbouring areas are not considered. 
The following abbreviations are used. An X Indicates a recent record of the species 
In that habitat; a question mark (?) indicates the species was formerly or is possi­
bly present in that habitat. 

Status 

C Common 
U Uncommon 
R Rare 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

Habitat 

Open forest 
Tall open forest 
Open forest 
Riverine forest 
Foothill woodland 
Coastal woodland 
Farmland 
Towns 
Ocean 
Inland wetlands 



Common name S c i e n t i f i c name 

Giant burrowing frog 
Eastern banjo frog 
Brown-striped frog 
Spotted g rass frog 
Haswel l ' s frog 

Southern t o a d l e t 
Common eas t e rn f r o g l e t 
Yellow-spotted t o a d l e t 
Green and golden b e l l frof 
Blue Mountains t r e e frog 
Brown t r e e frog 
J e r v i s Bay t r e e frog 
Rocky River t r e e frog 
Peron 's t r e e frog 
Leaf-green t r e e frog 

Verreaux 's t r e e frog 

Geocrinia v i o t o r i a n a 
Heleioporous a u s t r a l i a a u s 
Limnodynaa tea dumer i l i 
Limnodynastea pe ron i i 
Limnodynaatee taamanienaia 
P a r a c r i n i a haswel l i 
Paeudophryne dendyi 
Paeudophryne aemimarmorata 
Ranidel la s i g n i f e r a 
Uperoleia marmorata 
L i t o r i a aurea 
L i t o r i a a i t r o p a 
L i t o r i a ewingii 
L i t o r i a j e r v i s i e n a i s 
L i t o r i a l e aueu r i i 
L i t o r i a pe ron i i 
L i t o r i a phyl loahroa 
L i t o r i a raniformia 
L i t o r i a ve r r eau x i i 
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3 H 
Habi ta t 
5 6 7 8 9 10 Status 

X X 

X X 
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Appendix 6 

FISH 

The following abbreviations are used. An X indicates a recent record of the species 
in that habitat. 

Habitat 

1. Upland freshwater river 

2. Lowland freshwater river 
3. Freshwater lake 
4. Estuarlne river 
5. Estuarlne lake 

Comments 

A 

F 
I 
U 

Amateur or 
value 
Freshwater 
Introduced 
Uncommon 

commercia 

spawning 

I 
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Common name S c i e n t i f i c name 
H a b i t a t 

3 ^ Comments 

S o u t h e r n anchovy 
Bass 
B l a c k f l s h 
Black bream 
Cobb le r 
L o n g - f i n n e d e e l 
S h o r t - f i n n e d e e l 
S e r p e n t e e l 
Short-headed worm eel 
Estuary perch 
Dusty flathead 
Greenback flounder 
Long-snouted flounder 
Garfish 
B r i d l e d goby 
B i g - h e a d e d gudgeon 
Globe f i s h 
G r a y l i n g 
Smal l -mou thed ha rdy head 
S i l v e r hardy head 
S i x - s p l n e d l e a t h e r j a c k e t 
Ling 
L u d e r l c k 
F l a t - t a l l m u l l e t 
Sand m u l l e t 
Sea m u l l e t 
Y e l l o w - e y e m u l l e t 
Oldwife 
P i p e f i s h 
Redf in 
Snapper 
Blue s p r a t 
S p r a t 
Snook 
Sole 
N a t i v e t r o u t 
Brown t r o u t 
Rainbow t r o u t 
Smooth toadflsh 
Prickly toadflsh 
Australian smelt 
Tommy rough 
Tupong 
Tailor 
Trevally 
Yellowtail scad 
King George Whiting 

E n g r a u l i a a u a t r a l i a 
Maaquar i a n o v e m a o u l e a t a 
Gadops i s marmora tua 
A a a n t h o p a g r u a b u t a h e r i 
Gymnap i s t e s marmor'atua 
L e p t o c e p h a l u s w i l a o n i 
A n g u i l a a u a t r a l i s 
Op h i a urua ac.rvens 
M u r a e n i c h t h y s b r e v i c e p a 
Maaquar i a co lonorum 
N e o p l a t y c e p h a l u s fuacua 
RhnmboBolea t a p i r i n a 
Ammot re t i s r o s t r a t u a 
Hemiramphua m e l a n o a h i r 
A r e n i g o b u i a b i f r e n a t u a 
P h i l y p n o d o n g r a n d i o e p a 
Atopomya te rua n i a h t e m e r u a 
P r o t o t r o c t e a maraena 
A t h e r i n a s o m a mio roa toma 
A t h e r i n a a o m a p r e a b e r y t o i d e a 
Meuaohenia m u l t i r a d i a t u a 
Genyptema b l a c o d e s 
G i r e l l a t r i a u s p i d a t a 
L i z a a r g e n t e a 
MyxuB e l o n g a t u a 
Mugi l c e p h a l u s 
A t d r i a h e t t a f o r a t e r i 
EnoploauB a rma tua 
S e v e r a l a p e c i e a 
Pe ra f l u v i a t i l i s 
C h r y a o p h r i s u n i a o l o r 
S p r a t e I l o i d e a r o b u s t u s 
Clupea b a a a e n a i a 
A u a t r a l u z z a n o v a e h o l l a n d i a e 
Species unknown 
G a l a x i u a m a a u l a t u a 
Salmo t r u t t a 
Salmo g a i r d n e r i 
T o r q u i g e n e r g l a b e r 
Contueua r i a h e i 
R e t r o p i n n a aemoni 
A r r i p i s g e o r g i a n a 
P s e u d a p h r i t i a u r v i l l i 
PomatuB sa I t a t o r 
Vaaaaranx g e o r g i a n u a 
TrachuruG m e a u l l o a h i 
S i I l a g i n o d e a puna ta tUB 

A 
A U 
A F 
A 

A 
A 

A 
A U 
A 

U 
U 

A 
A 

API 
A 

A U 
U 

API 
API U 
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Common name 

Appendix 7 

NOXIOUS WEEDS OF THE GIPPSLAND LAKES HINTERLAND AREA 

Botanical name 

Hedge wattle 
Amsinckia 
Angled onion 
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 
Five-spined saltbush 
Flax-leaved broom 
Furze 
Great mullein 
Hawthorn 
Hemlock 
Hoary cress 
Horehound 
Nodding thistle 
Nut grass 
Ox-eye daisy 
Paterson's curse 
Ragwort 
Saffron thistle 
St Johns wort 
Sand mustard or sand rocket 

Acacia armata 
Amsinck ia sp. 
Allium t r ique tvum 
Solanum sodomeum 
Xanthium spinosum 
Convolvulua a rvena ia 
Rubua sp. 
Chry a anthemoi de a m o n i l i f e r a 
Lyoium ferociss imum 
Cirsium arvenae 
Genia ta monspeasulana 
Homeria b r e r i a b reyn iana 
Homeria m i n i a t a 
Cestrum pa rqu i 
Cyt i sus s c o p a r i o u s 
Opuntia s t r i e t a 
Foeniculum vu lga re 
Bassi a qu inqueausp i s 
Geniata l i n i f o l i a 
Ulex europaeus 
Verbasaum thapsus 
Crataegus monogyna 
Conium maculatum 
Cardar ia draba 
Marrubium vu lga re 
Carduus nutans 
Cyperus ro tundus 
Chry3anthemem leuaanthemum 
Echium p lan tag ineum 
Senecio Jacobaea 
Carthamus l a n a t u s 
Hypericum per fora tum 
D i p l o t a x i s t e n u i f o l i a 
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Scotch t h i s t l e or hera ld ic t h i s t l e 
Serrated tussock 
Skeleton weed 
Slender t h i s t l e or shore t h i s t l e 
Soursob 
Spear thistle 
Spiny emex or three-cornered Jack 
Stinkwort 
Sweet briar 
Thorn apple 
Tree of heaven 
Tufted honeyflower 
Variegated thistle 
Viper's bugloss 
Wheel cactus 
Wild mignonette 
Wild teasel 
Wild watsonia 

Onopordum acanthium 
Nassella triohotoma 
Chondrilla juncea 
Carduus tenui f lo rus 
Oxalis pes-caprae 
Cirsium vulgare 
Emex a u s t r a i i a 
Inula graveolens 
Rosa rubiginoaa 
Datura ferox 
Ailanthua a l t i s s ima 
Melianthus comosus 
Silybum marianum 
Eohium vulgare 
Opuntia robust a 
Reseda lu teo la 
Dipsacua fullonum 
Watsonia b u l b i l l i f e r a 
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Appendix 

AUTHORIZED DIVERSIONS FROM SURFACE WATER RESOURCES 

Major 
Stream 
System 

Avon 

Macalister 

Thomson 

Mitchell 

Stream or 
tributary 

Avon R. 

Freestone Ck. 

Nuntin Ck. 

Valencia Ck. 

Total 

Macalister R. 

Macalister R. 

Glenmaggle Ck. 

Newry Ck. 

L. Glenmaggie 

Total 

Thomson R.(1) 

Thomson R.[2) 

Thomson R.(3) 

Back Ck. 

Boggy Ck. 

Lavers Ck. 

Stoney Ck. 

Wlckhams Ck. 

Sale Canal 

Flooding Ck. 

Total 

Mitchell R.(1) 

Mitchell R.(5) 

Boggy Ck. 

Clifton Ck. 

Dargo R. 

Iguana Ck. 

Pound Swamp 

Forge Ck• 

Total 

State of 
regulation 
regulated R; 
unregulated 
U.R. 

U.R. 
11 

II 

If 

U.R. 

R. 

U.R. 
" 

n 

U.R, 
II 

" 
II 

II 

II 

II 

II 

II 

" 

U.R. 
11 

tl 

II 

tl 

tt 

•• 

II 

Licenses and permits 

Irri- Domestic In 
gation and stock 

46 

12 

2 

12 

72 

10 

42 

6 

35 

1) 

97 

20 

22 

10 

1 

13 

7 

-

it 

2 

3 

82 

149 

16 

2 

9 

5 

-

1 

1 

183 

14 

2 

-

1 

17 

6 

5 

5 

1 

53 

70 

4 

10 

2 

-

1 

-

1 

_ 

1 

1 

20 

57 

2 

3 

-

2 

1 

-

-

65 

Issued 

dustrlal 

2 

-

-

-

2 

-

2 

-

-

1 

3 

-

-

-

-

-

-

-

-
-

-

-

1 

-

1 

-

-

-

-

-

2 

Irri 

Total 

676.5 

104.4 

107.9 

143.5 

1,06 8.3 

80.0 

516.5 

48.3 

238.8 

24.0 

907.6 

1159.8 

388.0 

160.9 

6.2 

136.0 

27.^ 

-

23.7 

15.0 

53.6 

1,270.5 

1.979.6 

129.3 

lit.5 

69.8 

39.3 

-

6.2 

5.8 

2,244.5 

gated area 

Pasture 

616.5 

96.4 

107.9 

143.5 

964.3 

76.0 

516.5 

40.3 

238.8 

24.0 

895.6 

427.8 

388.0 

160.9 

6.2 

136.0 

27.4 

-

23.7 

15.0 

53.6 

1,238.6 

1.319.2 

44.1 

14.5 

69.8 

33.3 

-

6,2 

5.8 

1,492.9 

(ha) 

Lucerne 

14.1 

4.0 

-

-

18.0 

4.0 

-

8,0 

-

-

12.0 

2.0 

-

-

-

-

-

-

-

-

-

2.0 

-

21,2 

-

-

6.0 

-

-

-

27.2 

Other 

46.0 

30.0 

-

-

76.0 

-

-

-

-

-

-

30.0 

-

-

-

-

-

-

-

-

-

30.0 

660,4 

64.0 

_ 

-

-

-

-

-

724.4 

Annual 
Volume 
(ML) 

4 

6 

8 

1 

10 

2 

2 

7 

12 

13. 

,308.8 

857.7 

647,0 

862.2 

,675.7 

499.8 

,168.5 

303.2 

.436.1 

317.4 

,725.0 

,790.0 

,379.2 

970.6 

37.0 

818.5 

164.4 

2.2 

142.8 

92.2 

324.2 

,721.1 

,157.9 

785.8 

87.0 

420.0 

247.4 

6.6 

37.0 

35.0 

.776.7 



343 

Major 
stream 
system 

Stream or 
tributary 

State of 
regulation 
regulated R; 
unregulated 
U.R. 

Licenses and permits Issued 

Irri- Domestic Industrial 
gation and stock 

Irrigated area(ha) 

Total Pasture Lucerne Other Annual 
Volume 
(ML) 

Tambo 

Buchan 

Tambo R.(6) 

Connors Ck.(7) 

Deep Ck. 

Little R. 

U.R, 17 

1 

11 

30.9 

1.2 

13.5 

27.9 

1.2 

13.5 

3.0 

Total 29 45.6 42.6 3.0 

Buchan R. 

Back Ck. 

Murrindal R. 

U.R. 113.8 

5.0 

10.3 

81.0 

5.0 

10.3 

22.8 

Perry 

Nicholson 

Bunga Ck. 

Latrobe 

Snowy 

(1) above Macallster—Thomson junction 

(2) old course of Thomson R. 

(3) below Macallster—Thomson' junction 

(4) above barrage at Bairnsdale 

(5) below barrage at Balrnsdale 

(6) below Timbarra R. junction (lower Tambo) 

(7) above Timbarra R, Junction (upper Tambo) 

219.2 

7.4 

2,2 

136,5 

365.3 

696.8 

30.0 

62.0 

Total 

Perry R. 

Nicholson R. 

Bunga Ck. 

Latrobe R. 

Boggy Ck. 

U.R. 

U.R, 

U.R. 

U.R. 

U.R. 

9 

3 

2 

1 

2 

1 

2 

6 

3 

-

3 

6 

-

1 

-

-

-

1 

129.1 

13.7 

8.0 

4.2 

33.0 

6.2 

96.3 

10.7 

8.0 

4.2 

30.0 

6.2 

22.8 

-

-

-

-

-

-

3.0 

-

-

3.0 

-

788.8 

95.6 

54.6 

25.0 

204,6 

65.8 
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Appendix 9 

AUTHORIZED ANNUAL EXTRACTIONS FROM GROUNDWATER RESOURCES 

Parish No. of licences Irrigated areas 
(ha) 

95.1 

60.7 
397.0 

159.8 

70.1 

98.3 

43.0 

955.6 

48.0 

-

-

40.0 

76.0 

631.2 

384.0 

26.3 

557.2 

115.3 

22.0 

113.8 

Authorized extraction 
(ML) 

2 

5 

3 

2 

3 

1 

559.0 

371.0 

,407.0 

925.0 

459.0 

676.2 

241.0 

,524.0 

330.0 

16.0 

11.0 

250.0 

583.2 

,830.2 

,242.0 

165.0 

,578.0 

708.0 

143.3 

,082.0 

Bairnsdale 

Bengworden 

Bengw. South 

Briagolong 

Bumberrah 

Bundalaguah 

Buchan 

Coongulmerang 

Colquhoun 

Glenaladale 

Glenmaggie 

Goon Nure 

Maffra 

Meerlleu 

Moormurng 

Nlndoo 

Nuntin 

Stratford 

Tambo 

Tinamba 

6 

1 

4 

21 

7 

17 

1 

64 

8 

3 

2 

2 

27 

10 

21 

2 

54 

14 

4 

83 
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Parish No. of licences Irrigated areas Authorized extraction 
(ha) (ML) 

Tongo Munjle East 2 - 523.0 

Wa-De-Lock 12 99.2 677.5 

Wuk Wuk 18 311.1 1,721.0 

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 is registered, but no volumetric entitlement is 
granted. 

Average use may be of the order of 2.5 ML per bore. 
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