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FOREWORD 

The Land Conservation Act, 1970 estab­
lished the Land Conservation Council 
whose function is to "carry out invest­
igations and make recommendations to 
the Minister with respect to the use of 
public land in order to provide for 
the balanced use of land in Victoria." 

This report sets out to describe and 
assess the natural resources of the 
public land in the North Eastern Area, 
District 3, 4 and 5 and provides a fac­
tual basis on which members of the com­
munity may base their submissions to the 
Council. It ensures that all those 
persons and bodies who have had an in­
terest in the future use of public land 
in this area can obtain and study the 
basic information, which the Council 
will itself study, and so make Informed 
and constructive suggestions to the 
Council for its consideration. 

In making this report available the 

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

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

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

S.G.McL. DIMMICK 
Chairman 

Land Conservation Council, 
464 St. Kllda Road, 
MELBOURNE. 3004. 
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LAND CONSERVATION ACT 1970 

EXTRACT 

Public land 

Section 2. 

(1) "Public land" means -

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

(I) unalienated land of the 
Crown including land 
permanently or temporari­
ly reserved under section 
14 of the Land Aat 1958 
and State forest; 

(II) vested in any public 
authority (other than a 
municipality or a sewer­
age authority within the 
meaning of the Sewerage 
D i s t r i a t s Aat 1958); or 

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

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

"Reserved forest" and "State forest" 
have the same meanings as in section 
3 of the F o r e s t 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 Conservat ion and 
Land U t i l i z a t i o n Aat 1958; and 

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

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

(a) the preservation of areas which 
are economically 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 rec­
reation, 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 recomm­
endation shall Include the Council's 
opinion as to the best method of 
alienating the land to ensure the 
most satisfactory use and manage­
ment of the land in the public 
interest. 

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

Investigations, Notices and Reports 

Section 9. 

(1) The Council shall not make any re­
commendation under this Act in 
relation to any district or area 
without a prior investigation of the 
district or area. 
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(2) Before commencing any investigations 
under paragraph (a) of sub-section 
(1) of section 5 the Council shall 
publish a notice in the Government 
Gazette, In a newspaper circulating 
throughout the State and in a news­
paper circulating particularly in or 
in the vicinity of the area or 
district to be investigated stating 
that an investigation of the dis­
trict or area described in the 
notice is to be carried out for the 
purposes of this Act. 

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

(a) publish a report of the Invest­
igation; 

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

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

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

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

Notice to be given to public 
departments and authorities in 
certain cases. 

Section 10. 

(1) Not earlier than 60 days after 
notice being given under paragraph 
(b) of sub-section (3) of section 9 , 
the Council shall send a copy of Its 
proposed recommendations to -

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

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

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

(3) Where the Council has made a recom­
mendation to the Minister under 
paragraph (a) of sub-section (1) 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 concerned and where notice 
of that recommendation or part is so 
given by the Governor In Council it 
shall be the duty of the government 
department or public authority to 
use all diligence and dispatch to 
give effect to such recommendation 
so far as it affects any land vested 
in or controlled by it. 

Copy of every recommendation and of 
Proposals to be tabled in Parliament 

Section 11. 

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

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

This report brings together information 
that is relevant to decisions regarding 
the future use of public land In the 
three study districts. 

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

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

Although public land has been emphasiz­
ed, the report considers all land in the 
study districts to place public land in 
perspective. 

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

Part II describes the main features of 
the environment for the whole study 
districts. Maps Included show physiog­
raphy, geology, and topography. Another 
map In a pocket at the back of this re­
port delineates plant communities. Mam­
mal, bird, and reptile habitats are 
described in terms of these communities. 

The final chapter of this part considers 
the system of grouping features of the 
landscape together to give mappable 
areas in which the environmental feat­
ures (climate, soil, vegetation, etc.) 
are uniform within the limits signifi­
cant for a particular form of land use. 
These areas - called land systems - are 
shown on the land systems map. 

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

Part IV provides more detailed inform­
ation and, for convenience, the study 
districts have been divided into 12 
blocks. The information is set out In 



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

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



CONSERVATION 

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

Conservation can be considered as an 
endeavour to anticipate and resolve 
conflicts between the individual and 
society about the present and future use 
of resources, and between competing uses 
of the same resource. The conservation­
ist is aware of long-term needs and rec­
ognizes that a community requires land 
for recreational, scientific, and 
aesthetic purposes as well as for the 
production of food, timber, and minerals 
or for urban and Industrial use. 

Natural Resources 

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

Non-renewable resources 

The quantity of these resources does not 
increase significantly with time, and 

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

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

Renewable resources 

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

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



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

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

Relations Between Resource Uses 

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

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

operations 
if logging 
able picnl 
picnickers 
fire risk, 
land use w 
land uses 
determinin 
these and 
which they 

It may become competitive 
makes the forest an unsuit-
c area, and at other times 
may present a considerable 
In general, decisions on 

ill involve selecting major 
for a particular area, and 
g other uses compatible with 
the intensity of use above 
become incompatible. 

The principles of land use 

In the past our society has grown (and 
the economic welfare of the people im­
proved) through mining, farming, timber 
production, and industrial development. 
These industries have been given prime 
Importance, and the use of natural 
resources has often been decided In 
relation to short-term advantage when 
conflict arose. The deleterious effects 
of this type of development have been 
recognized and there is now a popular 
demand for attention to the total long-
term needs of the community. 

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

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



uses upon them. Outstanding natural 
features should be preserved. 

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

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

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

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

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

5033/74-2 



THE STUDY DISTRICTS 

The study districts cover an area that 
includes the Shires of Beechworth, 
Chlltern, and Yackandandah and parts of 
the Shires of Bright, Myrtleford, Oxley, 
Towong, and Wangaratta. The perimeter 
of this area, which can be seen on the 
location map and on the other large-
scale maps throughout the report, foll­
ows several different features. These 
include roads, rivers, shire boundaries, 
and, for about 32 km in the south, the 
37° South parallel. The rural city of 
Wodonga has been Included In this des­
criptive report for convenience, since 
the city boundary bisects a large block 
of public land. 

Public land within the study districts 
comprises about 421,400 ha - about ^0% 
of the total area - mainly on the higher 
ground. It covers very large continuous 
areas In the south, but towards the 
north it Is principally located on iso­
lated hills, separated from one another 
by the predominantly agricultural land 
in the valleys. 

The land in the east, in the Tallangatta 
Creek and Mitta Mitta valleys, forms 
part of the Hume catchment area and has 
been proclaimed as such under the S o i l 
Conservation and Land Ut i l i za t ion Aot 

: ; • ' - • * : 

Tohaoao farms in the Ovens va l ley , with 
Mount Buffalo in the background 
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1958. The other main streams in the 
districts are the Klewa, Ovens, and King 
Rivers. The two dams - Lake William 
Hovell and Lake Buffalo, on the King and 
Buffalo Rivers respectively - have been 
built to regulate river flows. 

Population 

Approximately 25,000 people live in the 
study districts, where the main towns 
are Beechworth, Myrtleford, and Bright. 
The population has been increasing grad­
ually in absolute numbers, although it 
now represents only approximately 1% of 
the State's total and this proportion 
has been declining. Two large urban 

centres just outside the districts, Wan­
garatta and Wodonga, are both growing. 
Between 1954 and 1971 Wodonga had a 50^ 
Increase in population and Wangaratta's 
population increased by 6S%. Wodonga 
forms part of the planned Albury— 
Wodonga growth complex. Tables 1 and 2 
give the statistics for the area. 

Employment 

Agriculture and forestry and their re­
lated industries provide the main forms 
of employment within the area. The 
tourist trade is growing and tourism is 
likely to make a very significant con­
tribution to employment in the future. 

TABLE 1 

POPULATION OF MAIN URBAN CENTRES 

1954 1961 1966 1971 

Beechworth 

Bright 

Mount Beauty* 

Myrtleford 

Wangaratta* 

Albury—Wodonga (Victoria part)* 

3,153 

N/A 

2,216 

1,538 

10,715 

5,259 

3,508 

N/A 

1,509 

2,123 

13,784 

7,498 

3,555 

747 

1,568 

2,545 

15,268 

8,653 

3,119 

858 

1,571 

2,741 

15,586 

10,528 

* Outside the study districts 



TABLE 2 

POPULATION STATISTICS FOR LOCAL GOVERNMENT AREAS 
AT CENSUS, JUNE 30 

Beechworth Shire 

Part of Bright Shire 

Chlltern Shire 

Myrtleford Shire 

Oxley Shire 

Part of Wangaratta Shire 

Rural City of Wodonga + 

Yackandandah Shire 

Part of Towong Shire 

1954 

4,417 

N/A 

1,613 

2,658* 

4,356 

N/A 

10,924 

3,131 

N/A 

1961 

4,845 

N/A 

1,652 

3,770 

5,185 

N/A 

12,968 

3,063 

N/A 

1966 

4,806 

N/A 

1,522 

4,374 

5,318* 

N/A • 

11,878 

3,063 

N/A 

1971 

4,506 

1,254 

1,400 

4,434 

5,642 

938 

13,074 

2,971 

2,155 

Area (ha) 

77,216 

49,792 

71,280 

279,825 

34,733 

111,197 

Total for study districts 

Total Including Wodonga 

23,300 

36,374;!^ 

* This figure and those for preceding years have been adjusted 
becuase of a change in the boundaries of the local government 
area 

+ Outside the study districts 

/ Represents 1.04% of the State's population 
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Wangaratta and Wodonga are becoming in­
creasingly industrialized, with a wide 
range of employment opportunities. 

Transport 

The Hume Highway - the main arterial 
link between Sydney and Melbourne - is 
the route to the area. Access to the 
north of the study districts through 
Albury—Wodonga is improved by the con­
vergence of a number of main highways, 
including the Murray Valley, Riverlna, 
and Olympic Highways and the Alpine Way. 
Roads within the study districts tend to 
follow the main valleys. The ranges 
tend to restrict east—west movement. 

Commercial air services operate eight 
flights a day from Albury to and from 
the capital cities. In addition, an 

airfield lies at Wangaratta and numerous 
authorized landing areas lie within the 
districts. 

The railway system In the districts is 
restricted to freight services. Wodonga 
and Wangaratta are on the main Sydney— 
Melbourne line and have comprehensive 
rail services. 

Power 

Several major transmission lines trav­
erse the study districts. They run from 
the Snowy Mountain and Klewa Hydro­
electric schemes to the South Morang 
terminal station near Melbourne and to 
the terminal station at Glenrowan. In 
addition, a terminal station at Dederang 
and zone sub-stations at Myrtleford and 
Bright service local demands. 
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The Aborigines 

Aboriginal inhabitants were never numer­
ous in the district and probably total­
led several hundred at the time of the 
first European settlement. The Panger-
ang and Yaitmenthang tribes inhabited 
the area. The Aborigines lived In the 
valleys, where game was most plentiful, 
although they used the high country at 
Buffalo for a short period each year to 
harvest the Bogong moth. 

Settlement meant that they lost their 
land. Inevitably they clashed with the 
settlers, who believed that the Aborig­
ines were there for their benefit and 
should serve their ends or forfeit any 
right to remain. The official returns 
of 1862 show that only about 60 remained 
in Victoria east of the Goulburn River. 

Discovery and early settlement 

In 1824 Hume and Hovell, on their ex­
pedition to Port Phillip Bay, became the 
first white men to pass through the dis­
tricts. (Their route is shown on the 
recreation map.) The main exploration 
and initial settlement of the area 
started 12 years later, William Wyse, 

the first pastorallst to cross the 
Murray River, took up a run at Bonegilla 
for CM. Ebden. Most of the area was 
taken up by pastorallats within a few 
years. 

These were hard times for the squatters. 
They required substantial finance to 
purchase their stock and materials and 
many of them, being inexperienced or 
unsuited to the life, failed. They were 
fairly mobile and frequently moved. 
Some of their runs changed hands many 
times in a few years. For example. 
Hurdle Creek run was In 13 different 
names in Just 43 years. After 1847 they 
received a degree of security of tenure, 
and the discovery of gold in I852 (with 
its consequent gold-rushes) gave them a 
profitable market for their stock and 
made them a relatively rich as well as 
prlvlledged class. 

Mining :(.„ ': 

Alluvial gold was discovered about 
February I832 in Spring Creek. The 
population increased dramatically and 
by the end of 1852 Beechworth had 20,000 
people. Victoria's population increased 
to almost half a million by I858. 
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Alluvial gold was soon discovered in 
many parts of the area. The surface 
deposits were worked out quite rapidly, 
but deep-lead and reef mining proved 
more durable, and Myrtleford remained 
an Important centre of reef mining until 
1900. During the early mining years, 
anti-Chinese feelings caused some prob­

lems . The worst incidents were on the 
Buckland goldflelds In 1857-

The result of the Victorian gold rushes 
was the conversion of Victoria from a 
pastoral extension of New South Wales 
and Tasmania Into a bustling and wealthy 
colony. 

Much a l l u v i a l m a t e r i a l s was removed by s l u i c i n g ; s l u i c i n g works near Beechworth 
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Transport and communication 

The present Hume Highway became the 
established route between Melbourne and 
Sydney. The first mail run between the 
cities was in I838, The Murray River 
was important for river traffic, espec­
ially during the gold rush, with Albury 
and Wahgunyah providing the nearest 
ports. The river declined in Importance 
as a transport route as the railway and 
roads were developed. 

Railways caused a considerable change 
in the transport within the region. The 
Melbourne—Wodonga line reached Wanga­
ratta in October 1873 and Wodonga later 
the same year. Branch lines were sub­
sequently constructed in the district; 
one line reached Beechworth in I876, and 
another reached Myrtleford in 1883, ex­
tending to Bright in I89O. The narrow-
gauge line from Wangaratta to Whitfield 
was completed in I899. 

The railway system declined in import­
ance with the development of motorized 
transport. The Whitfield and Beechworth 
—Yackandandah lines were closed in 1953 
and 1954 respectively. 

Bushranglng era 

Daniel Morgan in the 1850s was one of 
the first bushrangers in the area. 
During the iSyOs and '80s feuds between 
the selectors and squatters, with all 
the ensuing bitterness, led to a renewal 
of bushranglng and violence. This was 

the period of Harry Power and the Kelly 
gang. 

Improvements in education and living 
standards, together with a narrowing of 
class differences that came with the end 
of squatters tenure in I88O and closer 
settlement, reduced the tension in the 
community and helped to bring this era 
to a close. 

Local government 

The original shires were proclaimed by 
1874. In May i960 Myrtleford Shire was 
constituted from a portion of Bright 
Shire. On March 30, 1973, Wodonga Shire 
was proclaimed a rural city. 

Agriculture 

The early settlers grazed sheep and 
cattle on native pastures. They favour­
ed cattle in this area because problems 
with liver fluke made sheep uneconomic. 
The gold-rush of the l850s revolution­
ized farming by providing a large local 
market. Miners stimulated the growth of 
dairy-farming and cash cropping of cer­
eals and vegetables. 

Once the Initial alluvial gold deposits 
had been worked out, many miners turned 
to farming. Cereal production became 
important and dual-purpose sheep were 
maintained on the arable land. Beef was 
grown on areas unsuitable for cultivat­
ion and horse-breeding was important. 
Hop- and tobacco-growing became estab-



15 

lished. The general pattern of agricul­
ture that emerged by the l880s was bas­
ically the same as todayss. 

However, agriculture has generally be­
come more Intensive since then and 
yields and quality of agriculture prod­
ucts have improved. Production from 
pastures was greatly Increased by the 
widespread use of subterranean clover 
and super-phosphate fertilizer during 
the 1920s and by the introduction of 
myxomatosis in the early 1950s. 

Mount Buffalo National Park 

Hume and Hovell commented upon its vis­
ual impact when they named this "sing­
ularly formed mountain" Buffalo. Early 
interest in the mountain led to areas of 
it being temporarily reserved in 1897 
and 1908 before the current area of 
11,000 ha was gazetted as a National 
Park in 1948. 

Forests 

Initially forests were a hindrance to 
the development of land for agriculture 
and were destroyed by axe and fire. 
However, timber became important for 
mining, especially when deep-lead mining 
was at its height, and it became neces­
sary to prevent the uncontrolled use of 
forests for timber. 

The 1869 Land Act contained a schedule 
for land reserved for timber production. 
Areas had been set aside before this 

time, especially for red gum, but many 
of these reserves were created to pro­
tect the squatters' runs against select­
ion rather than for timber. 

The first conifer plantation was started 
at Bright on dredged river gravels in 
1916, 

The Myrtleford plantation was establish­
ed in 1927 to utilize land infested with 
St, John's wort, and the Stanley plan­
tation commenced In 1930 on old gold-
workings. These plantations have been 

Freeburgh Dredge^ 2950 
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greatly increased since then and better-
quality land is now normally used. 
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PHYSIOGRAPHY 

Introduction 

The study area lies on the northern 
slopes of the Eastern Highlands and in­
cludes a small area of the Northern 
Plains. 

Most of it is mountainous, grading down 
to hills and plains towards the north. 
The form of these hills has been govern­
ed to some degree by their component 
rock types and also by the fault and 
warping movements that have had import­
ant effects on landscape evolution in 
this area. 

The study area comprises four distinct 
regions. In the south-west the hills 
contain some hard, resistant sedimentary 
and volcanic rocks of Upper Devonian and 
Lower Carboniferous age. The central 
region has developed from more erodable 
sedimentary rocks, but also contains 
granite intrusions that are surrounded 
by elevated rims of sedimentary rocks 
hardened by metamorphism. The third 
region, the eastern section of the study 
area, is composed of metamorphic rocks 
that are relatively resistant to weath­
ering and of granitic material that has 
been considerably eroded. Faulting has 
been an important element in forming the 

topography of this eastern region. The 
fourth region comprises plains, and is 
the beginning of the Riverine Plain, 

These areas are shown on the phylog-
raphy map in the pocket at the back of 
this report, 

The south-western region 

The sedimentary rocks contain resistant 
Upper Devonian and Lower Carboniferous 
conglomerates in nearly horizontal beds. 
Erosion has left this material capping 
some of the hills; the edges form steep 
scarps while the tops are fairly flat, 
as can be seen clearly at Power's Look­
out. 

The sedimentary rocks dip gently to the 
east forming a syncllne. This sloping 
plateau lies Just east of Cheshunt South 
and continues to slope for about 5 km to 
the axis of the syncllne. East of the 
synclinal axis sediments rise steeply to 
form a ridge, which includes the peaks 
of Mount Typo and Mount Warrick. In the 
western side of this region are hard 
resistant volcanic rocks, and to the 
south the sediments outcrop again. Here 
the hills are broad with gently undula­
ting tops. The rivers have cut deep 
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South-west phys iograph ic r e g i o n : the 
Wabonga p l a t e a u in the middle ground i s 
composed of hard ca rbon i fe rous sediment­
ary rocks 

valleys with steep sides and have 
frequently taken courses in the more 
erodable rocks. This region forms part 
of the Tolmle Highlands. 

Central region 

The hills from the ridge at Mount Typo 
eastwards to the southern part of the 
Ovens River are composed of relatively 
soft Ordovlcian sedimentary rocks, such 
as mudstone, and form sharp ridges and 
spurs. The streams have a dendritic 
drainage pattern that is characteristic 
of drainage in these rocks. The hills 
south of Mount Buffalo are typical of 
this area. In the north, the hills are 

lower and eventually submerge beneath 
the alluvial deposits of the Riverine 
Plain. The Chlltern Hills are the most 
northern representatives of these Ord­
ovlcian sedimentary rocks in the study 
area. 

Within the sedimentary rocks are areas 
of granitic rocks. During their in­
trusion the surrounding rocks were meta­
morphosed. This hardened them and has 
thereby increased their resistance to 
erosion. These aureoles consequently 
tend to stand out as hills when the 
rivers erode away the softer surroundini 
rocks. 

The granites of the area are of two 
types, firstly a very resistant form 
found at Mount Buffalo, Mount Stanley, 
Mount Emu, and In the Beechworth--Mount 
Pilot area, and secondly a more-eroded 
type, which forms the Pinnacles and the 
land immediately to the north and east 
of this. Mount Buffalo, Mount Emu, and 
Mount Stanley are high areas (above 
1,000 m). The Buffalo plateau is a rem­
nant of an old erosion surface that has 
been preserved by the resistant nature 
of the Mount Buffalo granite. Most of 
the surrounding sedimentary rocks there 
have been removed by stream action. To 
the north, the Beechworth--Mount Pilot 
granites form an area of rolling hills 
at a lower level than the granite masses 
further south, but at the northern end 
the Pilot range rises steeply from the 
valley of Black Dog Creek, In the 
south, at Beechworth, the granite abutts 



sedimentary rocks of equal or slightly 
higher elevation. 
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The metamorphosed sediments originally 
surrounding the granites have left some 
interesting features In the form of 
crescent-shaped ranges. The study area 
contains three of these: one lies around 
the Murmungee basin south of Beechworth, 
another forms the south side of Happy 
Valley, and the third - the crescent-
shaped hills north of Black Dog Greek -
Includes Skeleton and Cheesley Hills. 

The original igneous intrusion in the 
Murmungee basin is now covered by alluv­
ial deposits. The igneous intrusion 
that metamorphosed the sediments on the 
south of Happy Valley is visible to the 
north at the Pinnacles and the hills 
immediately to their west. The crescent 
of hills in the Chlltern area has a 
similar structure and is the remains of 
an aureole formed during the Intrusion 
of the Mount Pilot granite, which can 
be seen to the south across the valley 
of Black Dog Creek, 

Eastern region 

The eastern region Is mainly composed of 
metamorphic rocks with some sections of 
igneous and sedimentary rocks. 

These metamorphic rocks are more resist­
ant to erosion than the sedimentary 
rocks of the central region. They have 
also been subjected to a sub-rectangular 
pattern of faulting, which has moved 
5033/74-3 

Cent ra l phys iog raph ic r e g i o n : an a u r e o l e 
of metamorphic rock compris ing the c r e s ­
cen t shaped h i l l s (background) sur rounds 
the Murmungee bas in ( foreground) 

blocks relative to one another and has 
been important in locating the drainage 
system. 

In the north-west of the section, the 
large block of the Barandundas forms 
a range about 12 km long. The streams 
draining this are consequent and form 
a radial pattern. By comparison the 
Draper Hill area to the north is much 
lower and dissected by well-developed 
branched streams. Including the Huon and 
House Creeks. The Barandundas are sep­
arated from the hills to the east by the 
broad Yackandandah Creek Valley, which 
has developed on eroded granitic mater­
ial. 
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Looking across the Mudgeegona Valley from Mount Stanley to the mountainous eastern 
region: Mount Jack in the foreground with the Kiewa Valley behind and the ridge to 
the east of th i s v i s ib l e through the Glen Creek Valley 

The hills on either side of the Kiewa 
River form a more or less continuous 
chain Increasing in altitude. Notable 
peaks Include Mount Big Ben on the west 
and Mount Tawonga and Mount Emu (east) 
on the east. The numerous faults in the 
area have acted as a focus for erosion 
and have therefore been important In de­

termining the position, shape, and size 
of these hills. 

In the north-east, between Mitta Mitta 
River and Tallangatta Creek lies a 
block of eroded granitic rock; although 
still hilly. Honeysuckle Creek and 
several other creeks are developing 
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valleys in It. This block is almost 
completely surrounded by metamorphic 
rocks. 

The main rivers and creeks of this 
region follow the line of faults. Mitta 
Mitta River lies in a valley that has 
right-angled bends and straight sec­
tions. Tributaries such as Glencoe and 
Little Snowy Creeks also follow faults, 
hence they flow south-east and north­
east respectively. Tallangatta Creek 
follows a fault north-west, while the 
Kiewa Valley is bounded by faults and 
many of its tributaries, for example 
Running and Glen Creeks, follow fault 
lines, 

Plains 

The north-west of the study area in­
cludes the beginnings of the Riverine 
Plain. The plains are composed of all­
uvial deposits, often more than 50 m 
thick. Alluvial cones and broad alluvial 
fans have been deposited on the fringe 
of the higher country during Quaternary 
times. 

The larger rivers have formed flood-
plains on their way to the Murray with 
characteristic river terraces and ox-bow 
lakes. 
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GEOLOGY 

Introduction 

In the earlier Palaeozoic era, the study 
area occupied part of a trough that 
formed during the early stages of activ­
ity of the Tasman Geosyncline. When 
sedimentation ceased, the deposits were 
deformed and. In part, metamorphosed and 
subsequently exposed by uplift. 

Later, several phases of Igneous activ­
ity , tectonic deformation, and denudat­
ion preceded limited sedimentation and 
volcanic activity. 

Intermittent fault block movement and 
local sedimentation followed a long 
period of erosion. 

Ordovlcian 

either a carbonaceous or a pyritic com­
position. 

The generally fine grain-size of the 
rocks, the lack of conglomerates in the 
sedimentary sequence, and the presence 
of some graptolite shales suggest that 
deposition took place in deep water 
under reducing (anaerobic) conditions, 
Hence, fresh rock is a grey colour 
whereas weathered rock is yellow-brown 
or brown. Some of the sandstones have 
been shown to be turbidity-current 
deposits. 

The sequence does not contain rocks of 
a volcanic origin, although granitic 
detritus has been identified In the 
coarser constituents of some of the 
sandstones. 

The oldest rocks known to outcrop in the 
study area are of Middle to Upper Ordo­
vlcian age. These yellow-brown, brown 
and greenish black claystones, silt-
stones, and sandstones were deposited in 
a thick, repetitive marine sequence in 
the Wagga Trough. 

Compressed casts of graptolites, in 
diagnostic assemblages, have been used 
to date the sediments. These casts have 

Towards the end of the Ordovlcian, the 
sediments were folded, jointed, and 
faulted. The folds are closely spaced 
and their plunge varies. 

Evidence suggests that several phases of 
deformation occurred. The sediments 
exhibit at least two cleavages and are 
distinctly foliated. It is difficult to 
measure the total stratlgraphic thick­
ness because of the deformation. 
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Eastern boundary f au l t - Ordovician sedimentary rocks to the east and Upper Devonian 
volcanic and Carboniferous sedimentary rocks to the west 

Movement along the faults is thought to 
have persisted Intermittently to the 
Tertiary. The crush zones of the faults 
vary in width. Crush zones can seldom 
be seen in outcrop because the rock in 
them is fractured and sometimes ground 
Into rock flour, rendering the material 
susceptible to rapid weathering. The 
persistent movement of the faults, their 
linear form, and the younger faults con­
tributed to the present-day basin and 

range topography. Topographic expression 
of these faults is commonly in the form 
of scarps. .-..;.• 

Subsequent to this period of tectonic 
deformation, a belt of the sediments ex­
tending from Wodonga l60 km in a south-
south-easterly direction was regionally 
metamorphosed to slates, schists, and 
gneisses. These rocks were subsequently 
faulted. 
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The schists sometimes exhibit metamorph­
ic zoning and two types predominate: 

* those having a knotted texture, which 
is due to the segregation of large 

Mount Buffalo grani te i s surrounded by 
metamorphic rocks that grade into 
Ordovician sedimentary rock 

Granite tors on Mount Buffalo 

crystals from the finer groundmass 
(porphyroblasts) 

* biotite—sillimanite schists, in 
which biotite is the main dark-
coloured mineral 

The composition of the gneisses also 
varies. Some are relatively homogeneous 
whereas others are distinctly porphyro-
blastic. It is considered that the 
gneisses form the core of the metamorph­
ic complex and the schists the edges, 

Silurian 

Subsequent to the principal metamorph­
ism, the country rocks were uplifted 
and exposed. In nearby areas, thick 
rhyolites and ignimbrltes (Mitta Mitta 
River volcanlcs) containing inclusions of 
the country rock (xenollths) were extruded 
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Afurther phase of tectonic deformation 
in the Upper Silurian resulted in exten­
sive faulting and re-activation of the 
older fault systems. 

Several granitic and diorltic plutons 
with associated dykes were intruded late 
in the Silurian. The granite east of 
Yackandandah is typical. The fresh 
granite has large white and grey crys­

tals of quartz and feldspar and has less 
biotite than the younger granites. Some 
of the gold and tin mineralization may 
date from these intrusions. 

Devonian 

The older rocks remained exposed during 
this period. To the south-west, caul­
dron-like structures developed in local 

Yackandandah and Indigo valley a rea : contact metamorphic rock surrounds the devonian 
gran i te of the P i l o t Range, Sedimentary and metamorphic rocks are separated by 
f a u l t s and vary in a l t i t u d e , S i lu r i an g ran i t e s l i e in the Yackandandah Valley 
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basin subsidence. Rhyolites and rhyo-
dacites were Intermittently extruded 
into these, while sandstones and con­
glomerates were deposited during the 
intervening periods. 

Granitic and granodiorite plutons with 
associated dykes intruded the country 
rock. These plutons outcrop over large 
areas, for example the Pilot Range 
batholith. When weathered these rocks 
develop a pinkish tinge. When fresh, 
the large-crystalled rocks have a white 
and grey colour and contain abundant 
biotite. Most of the mineralization is 
attributed to this intrusive phase. 

The dykes associated with the plutons 
are of three main types: 

* granite dykes - coarse-grained tex­
ture (Some are auriferous, but none 
are stanniferous.) 

* pegmatite dykes - commonly consist 
of quartz, feldspar, muscovite, and 
perhaps tourmaline and garnet (tin 
ore usually accompanies grelsen.) 

* quartz porphyry - diorlte dykes 
(these may be many miles long and 
auriferous in the quartz-rich 
zones.) 

Carboniferous and Permian 

Outliers of these rocks outcrop in the 
south-west of the study area. Conglom­
erates , "red" sandstones, slltstones , 

Paradise F a l l s , a 30-metre c l i f f face of 
hor izonta l ly bedded Carboniferous sed i ­
mentary rock - mainly conglomerates * 
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and shales, deposited in a sub-aerial 
environment, have been correlated on a 
lithological basis with the Carbonifer­
ous sediments of the Mansfield Basin, 
These outliers m.ay be the remains of 
formerly more extensive basin deposits, 

Tillltes, sandstones, conglomerates, and 
arkoslc clays of both marine and glacial 
origin occur near Greta and Byawatha. 
Deep water bores drilled through the 
alluvial plains south-east of Wangaratta 
revealed the presence of these Permian 
beds at depths between 44 m and I65 m 
below the surface. These beds have a 
thickness of between 2 m and 168 m. 
They are generally either flat-lying or 
gently tilted and are extensively fault­
ed. 

At Laceby, one of the bores passes 
through the Permian beds into sediments 
believed to be of Carboniferous age. 
These deposits have been preserved in a 
down-faulted block and subsequently 
covered with younger alluvium, 

A long period of weathering and denudat­
ion followed in the Mesozoic era. 

Tertiary and Quaternary 

The auriferous and stanniferous placer 
deposits accumulated during these two 
periods. Although some basalt of the 
Older Basalt Series was extruded north 

of Myrrhee, these two periods represent 
erosive phases in the geologic history 
of the area. 

Movement of fault blocks, such as the 
Ovens River fault block, persisted. 
Thick deposits of alluvium accumulated 
in the downthrown blocks and several 
deep-lead systems were formed. The 
leads are represented by sands, pebble 
conglomerate, and coarse fluvial grav­
els. Parts of the alluvial sequence 
contain productive groundwater aquifers 
The deposits are good clay, sand, and 
gravel sources. 
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CLIMATE 

The districts lie between 36 and 37 
South latitude and are affected by the 
fluctuating polar front, where warm 
tropical air seasonally alternates with 
cool, southern, ocean air. 

The principal air masses have maritime 
sub-polar and maritime tropical origins, 
but air of continental tropical origins 
also affects the climate in the region. 
Precipitation is principally associated 
with fronts and, although ample in win­
ter, falls below potential evapotrans-
piratlon In summer. 

During winter a succession of depress­
ions to the south creates frequent 
frontal activity. These depressions 
bring relatively dry cool air or, on 
occasions, showery weather with hail and 
snow (the "cold outbreaks"). In the 
summer the main location of the polar 
front moved southwards , and consequently 
the prevalli g weather in the region is 
warm and dry. Summer rain is erratic 
and Infrequent, but the few falls are 
often heavy because the warmer air can 
carry large quantities of water. 

The whole area is occasionally affected 
by weak surface depressions, which bring 
general rain when preceded by a flow of 

moist air in the higher levels of the 
atmosphere. This occurs mainly in the 
summer. Also in summer, anticyclones 
remaining semi-stationary over the Tas­
man Sea bring hot dry air from the 
interior. The resulting very hot, dry, 
windy periods can last several consec­
utive days, creating high bush-fire 
danger. The northerly winds intensify 
as the southerly change approaches, 
which can be dry or bring rain and 
thunderstorms, 

The prevailing winds throughout the year 
are westerlies, coming either from the 
north-west or south-west, but souther-
lies and northerlies increase from Sep­
tember to February. Easterlies are more 
common in late summer than at other 
times. 

The topography of the districts general­
ly modifies the prevailing weather. 
With increasing altitude, barometric 
pressure and temperature fall. The 
normal temperature lapse rate is 6.0 C 
per 1,000 mm, although It may be higher. 
Wind speeds Increase with altitude 
are often modified by local terrain -
air can be funnelled through valleys 
and gaps. Local relief also influences 
the quantity of sunshine received and 
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creates microclimates (southern slopes 
are usually cooler than northern aspects 
of the same hill). 

High land forms an obstacle to the moist 
west winds and tends to intensify the 
rainfall, and thunderstorms are more 
frequent. The orographic effect gives 
rise to rain-shadows on the lee side of 
the hills. 

Clear skies Increase the rate of radiant 
heating and cooling, resulting in larger 
diurnal temperature variations in the 
higher flat areas than occur in the sur­
rounding low country. Night-time frosts 
are common even when day temperatures 
are well above freezing. 

Mountainous regions are more subject to 
fogs than lower country. These are 
mainly low cloud, but radiation fogs 
occur in valleys on still clear nights, 
and both fog and cloud drip contribute 
to precipitation. 

Precipitation "'''" 

Precipitation is influenced by topog­
raphy, as illustrated in the map at the 
back of this report. Rain is the main 
form of precipitation. Above 1,400 m a 
large proportion of the winter precipi­
tation falls as snow, and much of the 
high ground is snow-covered during part 
of the winter. Hall is more common in 
winter, but summer hail-storms with 
large stones may be heavy and destruct­
ive. Figure 1 Indicates average precip­

itation, most of which (65^) occurs 
during winter. 

Table 5 of Appendix 2 illustrates the 
variability of the rainfall, which is 
more reliable in summer. 

High-intensity rainstorms are normally 
short, and their duration and intensity 
are not recorded. However, Figure 2 
shows the average rainfall per wet day 
and can be taken as a very approximate 
guide. In conjunction with Figure 1, it 
indicates that the high-intensity storms 
mainly occur in summer. 

The lower-lying areas and river flats 
flood regularly. This flooding is local 
and normally of short duration in the 
winter months. 

Temperature 

Figure 1 also indicates temperatures 
experienced in the area. The relation 
between altitude and minimum temperature 
is complex and influenced by local 
topography. 

During clear nights radiation cooling 
at higher altitudes is rapid. Cold air 
sinks under the Influence of gravity and 
displaces warmer air in the valleys and 
on lower ground. This cold air can 
collect in depressions and cause frost 
pockets, which consequently have a spot­
ty geographical distribution. Table 3 
gives the incidence and variability of 
general frosts in the region and illus-
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FIG. 1 AVERAGE MONTHLY RAINFALL AND MONTHLY MAXIMUM AND MINIMUM TEMPERATURES 
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TABLE 3 

OCCURRENCE OF FROST 

Station 
Average 
frost-free 
period 

First 2.2° C First 0° C Last 0 C Last 2.2° C 

Beechworth 

*Benalla 

Mt. Buffalo 

Mrytleford 

#Rutherglen 
E. F. 

*Wangaratta 

Days 

148 

233 

44 

127 

182 

235 

1 2 3 

Apr 4 30 Jan 16 

May 13 13 Mar 9 

Jan 28 25 Jan 3 

Mar 19 26 Jan 8 

Apr 15 17 Feb 26 

May 10 11 Mar 24 

1 2 3 

May 28 29 Mar 21 

Jun 17 21 May 6 

Mar 26 26 Jan 8 

Apr 29 16 Mar 1 

May 17 14 Mar 2 4 

Jun 7 14 Apr 23 

1 2 3 

Sep 18 23 Nov 11 

Aug 5 17 Sep 4 

Nov 25 13 Dec 23 

Oct 21 29 Nov 23 

Sep 12 15 Nov 11 

AUB; 18 14 Oct 22 

1 2 3 

Nov 6 20 Dec 21 

Sep 21 18 Nov 11 

Dec 14 9 Dec 29 

Nov 11 12 Dec 10 

Oct 14 17 Nov 30 

Sep 16 12 Oct 24 

* Outside the study districts 
1. Average date of occurrence (calculated on the 10-year 

period 1930 — 39) ̂  
2. Mean deviation from average date (days) 
3. First or last date of occurrence 

.o N.B. 2.2 C in the meteorological screen indicates a light 
frost at ground level and 0° C indicates a heavy frost 

Source: Frost in the Australian region. J.C. Foley. 
Commonwealth Meteoro log ica l Bureau^ B u l l e t i n No. 32, 1945-
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trates the relative frostiness of the 
mountainous areas. 

Humidity 

As Table 4 indicates, the study area Is 
not generally humid. The low humidities 
exacerbate the moisture deficiency in 
the summer months. However, occasion­

ally during the summer, humid subtropic­
al air comes in from the Tasman Sea, and 
has a detrimental effect on some of the 
agricultural crops in the area. 

Climate and Plant Growth 

In addition to biotic, physiographic, 
and edaphlc factors, climate forms part 

TABLE 4 

AVERAGE INDEX OF MEAN RELATIVE HUMIDITY 

Station 

Beechworth 

Mount Buffalo 

Myrtleford 

Rutherglen * 

Wangaratta 

Number 
of years 
recorded 

30 

25 

13 

27 

32 

Jan 

49 

54 

56 

60 

41 

Feb 

50 

60 

61 

56 

^3 

Mar 

55 

64 

65 

62 

52 

Apr 

64 

70 

70 

71 

61 

May 

72 

73 

70 

77 

71 

Jun 

75 

79 

76 

83 

77 

Jul 

75 

82 

76 

82 

75 

.Aug 

72 

80 

72 

79 

73 

Sep 

64 

71 

72 

80 

66 

Oct 

50 

67 

73 

70 

60 

Nov 

55 

61 

68 

69 

50 

Dec 

53 

60 

60 

64 

43 

* Outside study districts 

Source: "Climatic Averages, Australia." 
(Commonwealth Bureau of Heterology: 1956.) 
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of the environment that affects plant 
growth. The principal factors are temp­
erature, length of the frost-free 
period, moisture, sunshine, and wind. 

There is normally an optimum temperature 
range in which an individual type of 
plant grows best. The optimum varies 
with the stage of growth. For crop 
plants, temperature affects quality as 
well as quantity of growth. The average 
period during which this is continuously 
above freezing is the growing season for 
an area, although the actual length 
depends on the individual crop and its 
frost tolerance. 

Moisture conditions are very important, 
Moisture in the soil that is available 
for plant growth acts as a reservoir. 
Precipitation adds to this reserve and 
transpiration decreases it. 

The effect o 
ing soil moi 
face run-off 
Effective us 
on evaporati 
of soil mois 
growth for a 
weather than 

f precipitation in increas-
sture varies because of sur-
, and surface evaporation. 
e of soil moisture depends 
on demands; a given measure 
ture will sustain plant 
shorter period in hot dry 
in cool humid conditions. 

Individual plant species vary In moist­
ure requirement during the year and also 
in their ability to use soil moisture 
and unseasonal rain. 

Figure 3 illustrates the potential grow­
ing period for pasture, taking into 

account average seasonal temperature 
and an estimate of the average rainfall 
available. 

Sunshine as an energy source for photo­
synthesis has an Important influence on 
plant growth. The intensity and dura­
tion of sunshine as well as day length 
influence the types of plants that grow 
and flower best in the region. 

The average number of hours of sunshine 
increases going north. In January the 
southern part of the study area receives 
about 300 hours, whereas the north of 
the region has more than 325 hours for 
the month. 

In winter the humid westerly winds bank 
cloud up on the mountainous regions. 
This distorts the average incidence of 
sunshine, and so in July the high count­
ry receives, on average, 125 hours of 
sunshine compared with a little more 
than 150 hours for the low lands in the 
west and north of the districts. 

The effects of wind on plant growth are 
mainly indirect - transport of moisture, 
heat, pollen, and seeds for example -
but direct mechanical damage can be 
Important. High winds can damage fruit 
and nut crops, and also forest trees. 
Occasionally tornadoes occur on flat 
land. 

Climate clearly has an Important effect 
on the incidence of plant diseases and 
pests. 
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Climate and Human Activity 

Industrial 

Climate has an important effect on the 
location of industry. Once an industry 
is established in an area, climatic fac­
tors can influence costs. For example, 
uncomfortably hot conditions in summer 
involve additional building and running 
costs to maintain normal cool working 
conditions. Similarly in winter, heat­
ing, frost-proofing, and absenteeism can 
become important additional costs. 
Industry, for a number of reasons, tends 
to be situated in valleys. Stable air 
has an affinity for valleys and temper­
ature Inversions are common. Stagnation 
of air about towns can cause air pollut­
ion problems. Climate also affects the 
rate at which materials and structures 
deteriorate. For example, high rainfall 
and freezing conditions increase the 
costs of maintaining roads in the high 
country, while the warm dryer climate 
in the Riverine plain reduces the rate 
at which material corrodes. 

Recreation 

Climate has an influence on life styles 
in the region. Long hours of sunshine 
and little rain in the summer permit the 
planning of outdoor activities including 
recreational pursuits. Activities 
associated with water are popular and so 
are activities in the wooded hilly 
country, where cooling breezes moderate 
the temperatures and the air tends to be 

cleaner. In winter, cooler 
snow on the higher country 
pattern of outdoor activity 
forms of outdoor recreation 
vogue. Figure 4 - hythergr 
of the weather stations in 
illustrates dlagramatically 
mate effect of temperature 
on body comfort. 
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WATER RESOURCES 

Surface Water 

This region contains parts of some of 
the more highly productive water catch­
ments of the State. Catchment yields 
are related firstly to precipitation 
rates and secondly to the percentage of 
this precipitation lost as evaporation, 
transpiration, deep seepage, and impoun­
ded water. 

The mountainous areas of the districts 
receive higher rainfall (see rainfall 
map) than the lower valley sections and 
are also more conducive to run-off, hav­
ing steeper slopes and shallower soils. 
It follows that these areas supply a 
high percentage of the total run-off 
from the catchments. 

The southern and eastern boundaries of 
the districts cut off some of the high-
return portions of the catchments. Some 
attemps will be made to determine the 
relative values of the portions inside 
and outside the districts as water 
sources, although it is obvious that 
each catchment is more properly consid­
ered as a unit. 

The principal catchment basins are as 
follows: 

Mitta Mitta River 
Kiewa River 
Ovens and Buffalo Rivers 
King River 
Fifteen-mile Creek 

Each of these basins is discussed separ­
ately. References to v/ater quality 
normally refer to water quality (total 
dissolved solids) In the lower valley 
sections of each basin. 

Some small and relatively dry catchments 
in the northern section of the districts 
are not Included in these discussions. 

Table 5 presents records of some of the 
gauging stations in the region. 

Water quality criteria for domestic, 
stock, and irrigation purposes appear in 
Appendix 3. 

Mitta Mitta River catchment basin 

The 18^ of the Mitta Mitta catchment 
lying within the North Eastern Districts 
3, 4, and 5 contributes 22^ of the mean 
annual flow. This above-average contri­
bution is unusual, as the lower reaches 
of a river basin normally contribute 
less per km^ than the upper reaches. It 
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SURFACE WATER RESOUCES 
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GAUGING STATION 

Buffalo River at 
Lake Buffalo 

Dandonpiadale River 
at Hatong North 

Fifteen Mile Creek 
at Greta South 

Kiewa River at 
Kiewa 

Kins River at 
Whitfield 

Mitta Mitta River 
at Tallandoon 

Ovens River at 
Bright 

Ovens River at 
Myrtleford 

Ovens River at 
Wangaratta 

Reedv Creek at 
Woolshed 

Rose River at 
Matong North 

Tallangatta Creek 
bullioh 

Yackandandah Creek 
Osbornes Flat 

SERIAL 
NUMBER 

403,220 

iJ03,2l8 

iJ03.213 

t02,220 

103,203 

i401,204 

1103,205 

403,210 

103,200 

103,221 

103,217 

401,205 

(̂02,201 

OPERATIONAL 

Sept, '63 to date 
9 water years 

Jan. '64 to date 
9 water years 

Dec. '58 to date 
l1 water years 

Jan. 1886 to date 
8? water years 

Jan, '25 to Dec. 
'72. 15 water 
years 

Jan. '3^ to date 
37 water years 

Jan. '25 to Dec. 
'33. Mar. '44 to 
date. 
37 water years 

Jan. '52 to date 
11 water years 

Jan. '41 to date 
32 water years 

Jan, '65 to date 
8 water years 

Sept. '62 to date 
10 water years 

Jan. * 36 to date 
37 water years 

Jan. '65 to date 
8 water years 

ANNUAL DISCHARGE 
(megalitres) 

Maximum 

679,100 

102,980 

79,080 

2,076,860 

885,120 

3,222,600 

656.710 

966,930 

4.153,750 

11,710 

101,130 

351,380 

60,610 

Minimum Mean 

70,930 427.450 

11,580 71,090 

8,660 19.880 

166,310 636,910 

57.180 325,750 

273,830 1,291.120 

45.760 232,420 

99,300 538.870 

222,030 1,598.590 

2,150 27.550 

9.150 68,270 

9,500 97,190 

10,360 11,260 

SALINITY" 

Maximum 
Salinity 

36 

55 

65 

75 

12 

50 

57 

50 

138 

88 

11 

97 

86 

S 

S 

S 

@ 

g 

@ 

8 

S 

@ 

« 

§ 

@ 

S 

River 
Plow 

110 

11 

159 

183 

125 

199 

5,172 

692 

95 

7 

100 

237 

16 

at var ious river 

minimum 
Salinity 

11 

17 

21 

12 

16 

15 

20 

12 

23 

51 

17 

39 

23 

S 

S 

@ 

@ 

e 

e 

e 

@ 

$ 

e 

« 

s 

s 

River 
Flow 

127 

163 

286 

1,611 

736 

7,831 

232 

526 

1,917 

166 

42 

410 

37 

flows' 

Mean 
Salinity 

21 

25 ;.: 

33 

29 

21 • ' 

29 

29 

27 

^8 

70 

33 

52 

56 

measured in milligram per litre 

measured In megalitres per day 
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results from the rain-shadow conditions 
that occur over much of the Upper Mitta 
Mitta catchment. The average annual 
discharge per unit area for the portion 
of catchment within the districts is 330 
Ml per km^. 

The Mitta Mitta Ri 
reliable, contribu 
age annual dischar 
December to May in 
during the 3 month 
Analyses of water 
ly at Tallandoon s 
that the water is 
poses (irrigation. 
Industrial). High 
periods after rain 
bility of the wate 
purposes. 

ver is comparitively 
ting 22% of its aver-
ge during the 6 months 
elusive, including 9% 
s January to March, 
samples taken quarter-
ince 19^9 indicate 
suitable for all pur-
stock, domestic, and 
turbidity for short 
may lessen the suita-
r for domestic 

Kiewa River catchment basin 

The districts contain 73/S (1,298 km^) of 
the total Kiewa catchment, which con­
tributes approximately kO% of the mean 
annual flow of the Klewa River, but not 
the section of catchment above Tawonga, 
The part within the study area has an 
average annual discharge of 2̂ 0 Ml per 
km^, while the part outside it (includ­
ing the highly water-productive Mount 
Bogong, Mount Peathertop, and Mount 
Hotham areas) returns an average of 920 
Ml per km2 annually. 

The Klewa River is also comparitively 
reliable, 22% of the average annual dis­
charge at Kiewa occurring during the 6 

months December to May inclusive and S% 
during the 3 months January to March. 

During the 1967/68 drought, with all use 
of water for irrigation prohibited, the 
stream ceased to flow in its lower sect­
ion for short periods, and releases from 
the State Electricity Commission stor­
ages were used to re-charge it. 

Analyses of quarterly water samples tak­
en at Kiewa since 19^9 indicate that the 
water is of good quality and suitable 
for all purposes. Occasional turbidity 
readings have Indicated that, during 
short periods, the water is just within 
the upper limits normally accepted for 
domestic use. 

Ovens and Buffalo Rivers catchment basin 

Of the total catchment above Wangaratta, 
83% (3,290 km2) is within the districts, 
and the average annual discharge for the 
whole of this and the King Catchment is 
275 MI per km2. 

2 
The 680 km of catchment outside the 
districts is part of the mountainous 
upper portion with good water-production 
characteristics. This area includes 
parts of Mount Hotham, the Barry Mount­
ains, Mount Selwyn, and Mount Cobbler, 
However, much highly productive water 
catchment lies within the districts, in­
cluding Mount Buffalo and the high range 
between the Buffalo and Buckland Rivers, 
parts of the Black Range and other 
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mountains between the Rose and King 
Rivers, and some areas on the north side 
of the catchment Including part of Mount 
Porepunkah and the Mount Stanley areas. 

The Ovens River at Wangaratta yields lH% 
of its average annual discharge during 
the 6 months December to May inclusive, 
with 3̂/5 during the 3 months January to 
March. 

Analyses of samples taken quarterly at 
Wangaratta (including water from King 
River) indicate good-quality water suit­
able for most uses. Colour and turbid­
ity may prohibit domestic use at times. 

King River catchment basin 
2 

Of a total catchment area of 1,600 km , 
1,3^0 km2 (or 84%) Is within the dist­
ricts. The remaining 260 km^ outside is 
highly productive of water, contributing 
nearly 900 Ml per km^, and embraces part 
of Mount Sterling, Mount Speculation, 
and Mount Cobbler. 

1 i" *,j;jfr?"-'^<.;^-=?»'ff---'*^''^"r '1*? ."ji^^-p™? j'j^'>''.;f^;=t'!'^(?^rt 

No direct measurement of 
made in the lower reaches 
River, However, a reliab 
be made from a series of 
uring stations. This est 
average annual flow of 50 
300 Ml per km^, slightly 
average annual discharge 
of the Ovens and Buffalo 

discharge is 
of the King 
le estimate can 
adjacent meas-
imate gives an 
0,000 Ml or 
higher than the 
per unit area 
catchment. 

The catchment is also slightly more 
reliable, 16% of the average annual dis-

Snow on Mount Buffalo: some of the 
winter p r e c i p i t a t i o n i s held as anow^ 
delaying run-off u n t i l i s melts in 
spring 

charge being delivered during the 6 
months December to May inclusive, with 
4% during the 3 months January to March. 

Water quality is good and the water may 
be used for all purposes, although high 
turbidity and colour may lessen its 
suitability for domestic use at times, 
particularly in the lower section of the 
stream. The mean salinity of samples 
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The King River near Whitfield 

taken at Whitfield over a period of 6 
years is 24 mg per 1. 

Fifteen-mile Creek catchment basin 

This catchment covers a total area of 
about 460 km^j and most of it is within 
the districts. The western boundary of 
the districts approximates Its western 
edge. The portion above the gauging 
station at Greta South is 220 km^ in 

area, and yields an annual average of 
49,882 Ml or 227 Ml per km^. The por­
tion below Greta South is relatively un­
productive, reducing the average for the 
whole catchment to probably about 130 Ml 
per km2 - a dry catchment by comparison 
with most others in the study area. 

Of the average annual discharge at Greta 
South, 15% occurs during the 6 months 
December to May inclusive, with 3% dur-
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ing January to March. The stream has 
heavy irrigation commitments that often 
suffer restrictions, and during the sum­
mer months the stream regularly ceases 
to flow in its lower section. 

Water quality Is 
for all purposes 
teen-mile Creek 
to Glenrowan and 
ally good althou 
counts at times, 
flows are low. 
samples taken at 
iod of 6 years 1 

fair, being suitable 
except domestic. Flf-
forms part of the supply 
this supply is gener-
gh it has high bacterial 
particularly when creek 
The mean salinity of 
Greta South over a per-
s 33 mg per 1. 

The alluvi 
sediments 
quantities 
districts) 
The first 
layer, and 
face water 
occupies d 
across the 

Groundwater 

al deposits (probably the only 
capable of yielding useful 
of groundwater in the study 
contain two types of aquifer. 
occupies a shallow surface 
really forms part of the sur-
system. The second type 
eep sand layers that meander 
valleys. 

Shallow unconfined gravel aquifers exist 
throughout most of the valleys. They 
occur at or near the surface and can be 
as much as 6 m thick. The main intake 
of the aquifer is probably located along 
the beds and banks of the streams flow­
ing through it. Wells situated near the 
streams or their abandoned meanders have 
been successful in tapping large quantit­
ies of water, although less favourably 
sited wells fall during dry seasons. 

Fifteen-mile Creek: water qual i ty i s 
f a i r with high b a c t e r i a l counts a t times 
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The alluvial deposits occupy and partly 
fill the ancient valley system. The 
greater proportion of them comprise un-
sorted impervious mixtures of boulders, 
sand, and clay. Permeable sand lenses 
occur to a limited extent and probably 
follow a meandering pattern within the 
more Impervious material. They are more 
common and more extensive closer to 
course-grained source rock such as gran­
ite. These deep aquifers are difficult 
to locate, and appear to be confined to 
the deepest sections of the alluvial 
deposits, which are about 30 m thick at 
Harrietvllle and deepen to 60 m at 
Myrtleford and 120 m at Wangaratta. 

The groundwater in the area is of good 
quality. In general it contains less 
than 200 mg of total dissolved solids 
per 1. The quantity of groundwater is 
limited; Thompson (1970) estimated that, 
between Bright and Myrtleford, a total 
of about 1,600 Ml of water passed 
through the system per year and that, 
because of the limited water storage in 
the system, only about 1,200 Ml of water 
could be withdrawn (in excess of the 
total amount transmitted) In any one 
year without commencing to deplete the 
aquifer system. However, Thompson sugg­
ested that these figures were too high 
because they assumed that the aquifer 

extended completely across the full 
width of sediments in the valley, which 
is not the case. 
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VEGETATION 

The natural vegetation of an area is 
determined largely by the environmental 
factors of the site and can therefore be 
a useful guide in assessing land use 
capabilities. 

The whole of the study area was origin­
ally covered by forests except for sub-
alpine vegetation on Mount Buffalo and 
the woodlands on the Riverine plain. 
The forests and woodlands have been 
cleared or thinned on nearly all of the 
private land. The remaining native 
forests on the public land have retained 
their essential character, although 
nearly all have been Influenced to vary­
ing degrees by European settlement - for 
example, by logging, grazing, and the 
Introduction of new plant and animal 
species. ~ •-- • •-

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. These are presented 
in Table 6, and the vegetation map shows 
their distribution on public land. 

The classification is based on that 
developed by Specht, but has been modi­
fied to better suit the vegetation of 

the study area and the data already 
available. Within the structural frame­
work the vegetation has been grouped 
according to commonly occurring combin­
ations of species . These have been 
chosen subjectively and have been termed 
vegetation units. They are not based on 
detailed study of species relations, but 
are recognizable in the field and each 
unit reflects the operation of a certain 
set of environmental factors. Complexes 
have been mapped where several distinct 
structural classes form a mosaic over 
large areas. 

Heath, Herbland (Sub-alpine Complex) 

This complex includes all the sub-alpine 
communities without trees. It occurs, 
in these study districts, only on the 
Buffalo plateau. 

Sedge fen 

In this community, the plants grow in 
water or permanently saturated soil. 
Hummock-forming mosses are absent. It 
is a common form of vegetation along all 
the perennial drainage lines that have a 
relatively flat gradient. Sedge (Carex 
gaudiohaudiana) dominates most of the 
fens on the Buffalo plateau. 
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TABLE 6 

VEGETATION UNITS 

Map symbol 

1 

2 

3 

4 

5 
(r) 

6 

7 

8a 

8b 

9a 

9b 

10 

11 

12 

13a 

13b 

13c 

14 

Structural form 

Sub alpine complex; 
heath, herbfleld 

Dry Heath 

Open Forest I 
Woodland I 

Open Forest I and II 

Open Forest IV 
(=regrowth) 

Open Forest III and IV 

Open Forest III 

Open Forest II 

Open Forest II 

Open Forest II 

Open Forest I 

Open Forest II 
Open Forest I 

Open Forest II 

Open Forest I 

Open Forest II 
Woodland II 

Open Forest I 
Woodland I 

Open Forest II 
Woodland II 

Open Forest II 

Major species of tallest stratum 

Snow grass, Sedge, Sphagnum moss, Heaths, 
Billy button, Alpine baeckea, Rusty pod, 
Mountain gentian, Leafy bossiaea 

Myrtle tea-tree, Common fringe myrtle, 
Violet kunzea, Buffalo sallow wattle. 
Lemon wattle bush 

Snowgum 

Snowgutn, Candlebark 

Alpine Ash 

Messmate stringybark 

Narrow-leaf peppermint 

Broad-leaf peppermint 

Broad-leaf peppermint 

Long-leaf box 

Long-leaf box 

Red iron bark 

Grey box 

Black cypress pine 

Blakely's red gum 

Blakely's red gum 

River red gum 

Swamp gum 

Associated tree species 

Brittle gum 

Broad-leaf peppermint 

Candlebark, Snowgum, Bogong gum. Narrow-
leaf peppermint 

Manna gum, Candlebark, Narrow-leaf pepp­
ermint, St. John's blue gum 

Manna gum, Candlebark, Brittle gum. 
Broad-leaf peppermint, Red strlngybark 

Candlebark, Red strlngybark, St. John's 
blue gum, Narrow-leaf peppermint, Long-
leaf box. Brittle gum 

Brittle gum. Long-leaf box 

Candlebark, Red box, But-But, Broad-leaf 
peppermint. Red strlngybark. Yellow box, 
Grey box 

Forest red gum, Black cypress pine. Red 
box. White box. Red strlngybark 

Red strlngybark. Red box, White box. Grey 
box 

Red box, Red strlngybark. Yellow box 

Blakely's red gum, Long-leaf box. Red 
stringybark 

White box. Long-leaf box, Yellow box. Red 
box, But-But 

. ' - • • 

Black Bailee 
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Sphagnum moss bog 

Sphagnum moss (Sphagnum spp.) is the 
dominant vegetation. The community is 
in a constant state of cyclic change in 
a series of hummocks and hollows. The 
hollows are normally waterlogged, but 
shrubs such as candle heath (Richea 
o o n t i n e n t i s } and swamp heath (Epacr i s 
pa ludosa ) may become established on the 
hummocks. 

These bogs are unstable and sensitive 
to damage by trampling or alteration 
of the drainage pattern. 

Sphagnum moss bog seems to thrive where 
the rockiness of the drainage line pre­
vents stream entrenchment. 

Wet heath 

Wet heath occurs on the wetter parts of 
the high valley plains and may have snow 
grass (Poa spp.). The most common 
shrubs are alpine baeckea (Baeckea gun-
n iana) and drumstick heath (Epaor i s 
b r e v i f l o r a ). There are indications that 
this vegetation may not be a climax 
type, but instead develops as a bog com­
munity gradually dries out to become a 
grassland. 

Snow grass grassland 

This comprises a closed sward of closely 
associated but discrete tussocks of snow 
grass with abundant overlapping leaves. 
Herbs such as billy button (Craspedia 

g l a u c a ) and mountain gentian ( G e n t i a n e l l a 
diemens i s ) occur occasionally. Shrubs 
such as rusty pods (Hovea l o n g i f o l i a ) 
and leafy bossiaea ( B o s s i a e a f o l i o s a ) 
often form a narrow strip between the 
grassland and the sub-alpine woodlands 
on the slopes. 

Heath Mossland 

Heath mossland grows on the steep rocky 
faces of the scarps at mid-elevation on 

:=ei*t.>̂ .": ̂ m : 

Sub-a lp ine complex on Mount Buf fa lo : in 
the foreground a bog, on the s lope 
g r a s s l a n d and heath wi th snow gum wood­
land on the r i g h t s 
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Mount Buffalo, where it clings to rocky 
crevices and shallow soils formed from 
rock detritus. Occasional small trees 
of brittle gum (Eucalyptus mannifera) 
occur, but the predominant vegetation is 
a dry heath composed of such species as 
myrtle tea-tree (Leptospermum m y r t i f o l ­
ium) , violet kunzea (Kunzea p a r v i f o l i a ) , 
lemon bottlebrush ( C a l l i s t e m o n p a l l i d -
u s ) , Buffalo sallow wattle (Acacia 
p h l e b o p h y l l a ) , and common fringe myrtle 
(Calytr ix t e t ragona) . 

Dry heath on shelving rock with b r i t t l e 
gum in the background •--_ :.,, 

The continued accumulation of soil mat­
erial that results in the development 
of deeper soils favours species with a 
higher moisture requirement. These 
generally grow more rapidly and produce 
more complete cover than do the shrubs, 
and so the shrub community is eventually 
excluded. 

The deep rooting of the woody perennials 
in the rock crevices is essential for 
the stability of the soils in these 
areas, which are thus extremely sus­
ceptible to erosion if the vegetation is 
disturbed. Wildfî ê is especially dam­
aging to this community. 

Snow Gum Open Forest 1 and Woodland 1 

This community occurs in sub-alpine 
environments generally above 1,200 m 
elevation on exposed rocky outcrops and 
as a grassy woodland on flatter areas in 
elevations up to about 1,700 m. 

Rainfall varies from 76O to 2,000 mm per 
annum and winter snow may persist for 
up to 4 months. The wide precipitation 
range indicates that other factors must 
be exerting control over the distribut­
ion. It seems most likely that the 
duration of winter snow and low temper­
atures during the growing season are 
the important factors. 

Snow gum. (Euca lyp tus p a u c i f l o r a ) is the 
principal tree species. It occurs as a 
multi-stemmed mallee varying in height 
from about 2 to 10 m. The understorey 
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varies from a sward of snow grass to a 
dense leguminous shrub layer. This 
range is probably due to the pattern of 
fire occurrence. Shrubs that occur 
include hickory wattle (Acacia o b l i q u i n -
e r v a ) , alpine wattle M. a l p i n a ) y alpine 
oxyloblum (Oxylobium a l p e s t r a ) , and hop 
bitter-pea (Dav ies ia l a t i f o l i a ) . Other 
common species include box micrantheum 
(Miarantheum hexandrum), alpine pepper 
(Drimys x e r o p h i l a ) , and shrubby platy-
sace ( P l a t y s a c e l a n a e o l a t a ) , 

Buffalo sallee (Euca lyptus m i t o h e l l i a n a ) 
is endemic to the Buffalo plateau and 
occurs in the snow gum woodland in the 
lower part of the range, predominantly 
in the very rocky areas. 

Candlebark—Snow Gum 
Open Forest I and II 

This unit varies in form: in some places 
it may approach an open forest up to 25 
m tall and in others is transitional to 
a stunted sub-alpine woodland. Candle­
bark (Euca lyptus r u b i d a ) ^ mountain gum 
(E, d a l r y m p l e a n a ) , and snow gum are the 
principal trees. 

It occurs between about 900 and 1,400 m 
elevation and appears to be restricted 
to areas where soil moisture is less 
than optimum for alpine ash (E, d e l e -
g a t e n s i s ) , It often occurs within the 
alpine ash forest on dry, exposed ridges 
and grades Into broad-leaf peppermint 
open forest II at lower elevations on 
the drier aspects. 

Snow gum--candlebark open f o r e s t I I on 
Mount Buffalo 

Candlebark and mountain gum are usually 
tall trees, but the snow gum is gener­
ally a multi-stemmed mallee some 5--10 m 
tall. The ground flora (usually a more 
or less closed sward of snow grass with 
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a heavy forest litter) may contain 
scattered or numerous shrubs of hop 
bitter-pea and handsome flat-pea on 
warmer sites or leafy bossiaea and com­
mon oxyloblum (Oxylobium e l l i p t i c u m ) on 
cooler sites. 

Alpine Ash Open Forest III and IV 

Alpine ash grows in 
atively even-aged st 
sites at elevations 
1,400 m. The most e 
the study districts 
Buffalo plateau, but 
widely distributed 1 
wherever a suitable 

virtually pure rel-
ands on sheltered 
of about 1,000— 
xtensive stands in 
are on the Mount 
the species Is 
n small stands 
site exists. 

Alpine ash wi th s l i g h t f i r e damage 
growing on a rocky s i t e on Mount Buffalo 

Other species occur in mixture with it 
as the site conditions become marginal. 
At the lower, or warmer, end of the 
range, these may include broad-leaf 
peppermint (E, d i v e s ) y Bogong gum (E, 
chapmaniana), candlebark, and narrow-
leaf peppermint (E. r a d i a t a ) in varying 
proportions. At the cooler end of the 
range, on drier sites, mountain gum and 
sometimes snow gum occur within the 
alpine ash stands. 

Beneath the tall tree canopy, the sub­
ordinate strata consist of small trees 
of silver wattle (Acacia d e a l b a t a ) and 
hickory wattle and shrubs such as hop 
bitter-pea, alpine oxyloblum, and elder­
berry panax (Tieghemopanax s ambuc i f a l ­
i u s ) . 

In some communities the shrub layer is 
almost absent and ground cover comprises 
forest litter and scattered herbs and 
grasses, mainly tussock grass (Poa spp.) 

Seed dormancy and the occurrence of 
wildfire regulate the distribution of 
alpine ash. The dormancy of the seed is 
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broken only by low temperature, and 
suitable conditions are found where snow 
lies for at least a few weeks in winter. 
This occurs at the lower end of the 
range of winter snowfall. Annual pre­
cipitation ranges from 1,000 to more 
than 1,500 m. The forest attains its 
best form on deep well-drained soils 
where soil moisture is adequate. 

Messmate Open Forest III and IV 

Messmate (Euca lyptus o b l i q u a ) is confin­
ed to the south-west of the study area, 
where it occupies the deeper soils of 
the sheltered gullies and plateaux. 

The elevation ranges from 600 to 1,000 
m, and average annual rainfall is about 
1,250 mm. 

The species occurs either in pure stands 
or in mixtures with narrow-leaf pepper^ 
mint, St, John's blue gum - sometimes 
called eurabbie - (E. S t , J o h n i i ) , manna 
gum (E. v i m i n a l i s ) , and mountain gum. 
Stand height generally exceeds 30 m. 

The understorey comprises tussock grass, 
bracken (P te r id ium escu len tum), dogwood 
(Cassinia a c u l e a t a ) , and silver wattle, 
with such species as musk ( O l e a r i a 
a r g o p h y l l a ) and hazel pomaderris (Poma-
d e r r i s a s p e r a ) in the moist gullies. 

Narrow-leaf Peppermint Open Forest III 

This unit occupies a large proportion of 
the forest area in the districts. The 

principal species is narrow-leaf pepper­
mint, but it is rarely found in pure 
stands, Moister sites usually carry 
candlebark, manna gum, and blue gum as 
associated species. On drier sites the 
associated species usually comprise 

Messmate s t r ingybark open fo res t I I I 
near Whitlands 

503 3/74-5 
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Har row- lea f peppermin t open f o r e s t I I I 

broad-leaf peppermint, brittle gum, and 
sometimes red strlngybark (E, maavo-
rhynoha). 

Narrow-leaf peppermint requires moder­
ately high soil moisture status through­
out the year and usually grows in deep 
well-drained soil at elevations ranging 
from 460 to 1,100 m, where annual rain­
fall ranges from about 1,020 mm to more 
than 1,270 mm. It may also be found in 
locally moist situations in lower-
rainfall areas. 

The understorey usually comprises a 
dense cover of austral bracken ( P t e r i d ­
ium esculentum) 1—1.5 ni tall with a 
taller (3—7 m) scattered to dense layer 
of silver wattle. On moister sites 
small trees and shrubs form a layer 
4.5—9 rn tall composed of species such 
as hazel pomaderris ( P o m a d e r r i s a s p e r a ) , 
blackwood ( A c a c i a m e l a n o x y l o n ), dogwood, 
and musk daisy-bush ( O l e a r i a a r g o p h y l l a ) 
with soft tree-ferns ( D i c k s o n i a a n t a r o t -
i a a ) and various others such as fishbone 
water-fern (Blechnum nudum) and austral 
king fern (Todea b a r b a r a ) underneath. 

On drier sites the understorey is mainly 
a sward of tussock grass with various 
herbs such as austral crane's bill 
(Geranium s o l a n d e r i ) ^ ivy-leaf violet 
(Viola h e d e r a c e a ) , Austral bear's ear 
(Cymbonotus p r e i s s i a n u s ) , prickly star-
wort ( S t e l l a r i a p u n g e n s ) , and bldgee-
widgee (Acaena a n s e r i n i f o l i a ). Scatt­
ered bracken and silver wattle may also 
be present. 
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Broad-leaf Peppermint Open Forest II 

Grassy understorey 

This unit is widely distributed in the 
study districts. It occurs on the 
ridges and northerly aspects of the 
foothills where rainfall exceeds about 
900 mm and on the southerly aspects in 
areas further north with rainfall of 
about 700—900 mm. 

The principal species, broad-leaf 
peppermint. Is found over the whole 
range of elevation from 300 to 1,100 m. 
It is associated with several other 
eucalypts, depending upon the elevation, 
soil, and aspect. 

At the lower elevations and on generally 
drier sites, it is commonly associated 
with red stringybark and also with red 
box (E, polyanthemos) and long-leaf box 
(E, gon iooa lyx) as the vegetation grad­
ually changes to the box type. As ele­
vation and rainfall increase, candlebark 
and brittle gum replace the red strlngy­
bark. The broad-leaf peppermint extends 
up to the edge of the snow gum country 
and the northern and western aspects of 
several mountains in the study area. It 
is typically replaced by narrow-leaf 
peppermint on the deeper soil and in 
sheltered aspects at lower elevations 
and by alpine ash on similar sites at 
higher elevations. - - •• 

Where tree heights reach about 24—28 m, 
the understorey is usually bracken and 

Broad - l ea f peppermint open f o r e s t I I i s 
a common f o r e s t type in the a r ea 

tussock grass with scattered dogwood 
and silver wattle. Where the heights 
are lower (18—24 m) the understorey 
is commonly grassy with scattered shrubs 
and herbs, including handsome flat-pea, 
gorse bitter-pea (Davies ia u l i c i f o l i a ) , 
mountain grevlllea ( G r e v i l l e a a l p i n a ) » 
and austral bugle (Ajuga a u s t r a l i e ) , 

Heathy understorey 

The community is found only on the Car­
boniferous sediments in the south-west 
of the study districts. Its principal 
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L o n g - l e a f box open f o r e s t I I nea r Baram-
bogie 

tree species are broad-leaf peppermint 
and brittle gum, and associated species 
are long-leaf box and narrow-leaf 
peppermint. 

The understorey is 0.5—1.5 rn tall and 
typically heathy, being composed of 
such species as small grass-tree (Xanth-
o r r h a e a m i n o r ) , daphne heath (Braohyloma 
d a p h n o i d e s ) , star-hair ( A s t r o t r i c h a 
l e d i f o l i a ) , small-leaf parrot-pea ( D i l l -
wynia r e t o r t a ) , holly lomatla (Lomatia 
i l i a i f o l i a ) , handsome flat-pea, and 
gorse bitter-pea. 

Long-leaf Box 

Open forest II 

The tree canopy of this unit Is usually 
15—28 m tall. The main tree species 
are long-leaf box and red stringybark. 
The form is generally limited to ele­
vations below about 600 m and it occurs 
on the exposed dry ridges in areas where 
rainfall is about 760 mm annually, but 
is confined to the gullies In the drier 
areas north of the study districts. 

Red stringybark occ 
study districts and 
drained soils where 
varies from 630 mm 
most commonly found 
box eucalypts, alth 
an associated sped 
tatlon units in the 
cept those at high 
very wet sites. 

urs widely in the 
grows on freely 
the annual rainfall 

to 1,020 mm. It is 
in association with 
ough it is found as 
es in all the vege-
study districts ex-
elevation and on 

Red box (E, po lyan themos ) , Blakely's red 
gum (E. b l a k e l y i ) , but-but (E, b r i d g e s -
i a n a ) , black cypress pine ( C a l l i t r i s 
e n d l i c h e r i ) , broad-leaf peppermint, and 



55 

narrow-leaf peppermint can occur as 
associated species. 

The understorey is variable; in some 
areas it consists of a sward of tussock 
grass with scattered wattle (Acacia 
spp.), but can be litter or heathy 
shrubs includings various species of 
bush-pea (Pu l t enaea ssp . ) , acacias, and 
heaths such as daphne heath (Brachyloma 
daphnoides) and urn heath (Mel ichrus 
u r c e o l a t u s ) . 

Open forest I 

The principal tree species are the same 
as those in the previous unit, but they 
are generally less than 15 m high. 

Associated tree and understorey species 
indicate a drier environment than in the 
taller form, and include black cypress 
pine and red box and shrubs including 
austral grass-tree ( X a n t h o r r h o e a a u s t r a -
l i s ) , dagger wattle, (Acacia s i o u l i f o r -
m i s ) , woolly wattle (A. l a n i g e r a ) , and 
grevlllea ( G r e v i l l e a ssp.). Some sites 
may not have a shrub layer but only a 
scattering of tussock grass or even 
litter alone covering the forest floor. 

This type is commonly found on the dry 
exposed ridges in the north of the study 
area where soils are shallow and stony. 

Long- lea f box open f o r e s t I wi th a u s t r a l 
g r a s s - t r e e s in the u n d e r s t o r e y , nea r 
T a l l a n g a t t a Creek, 
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Black cypress pine near Mount P i l o t , 
growing between g ran i t e boulders ; t h i s 
species often forms pure s tands . 

Black Cypress Pine Complex 

The structural forms of this complex 
comprise open forest I, closed to open 
heath, and open mossland. The complex 
occurs in this study area around Beech­
worth, Eldorado, and Mount Pilot on the 
rocky granite outcrops. 

Its principal tree species is the black 
cypress pine; associated species are 
Blakely's red gum, long-leaf box, red 
box, and red stringybark. The under­
storey vegetation is normally sparse and 
much of the area is covered by a layer 
of litter. Understorey species include 
nodding blue lilly (S typandra g l auca ) and 
guinea flowers ( H i b b e r t i a spp.). The 
noxious weed St. John's wort (Hypericum 
per fora tum) is common and often domin­
ates the ground flora. 

The fringes of the rocky areas carry a 
closed to open heath composed mainly of 
common fringe myrtle ( C a l y t r i x t e t r a ­
gona) and heath-myrtle (Micromyrtus 
c i l i a t a ) , with other species such as 
rock fern (Cheilanthes t e n u i f o l i a ) . 

The open mossland occurs on the rock 
outcrops and consists of moss and lich­
ens . 

Red Ironbark Open Forest I and II 

Red Ironbark (E, s i d e r o x y l o n ) grows in 
this study area only on soils developed 
from sedimentary rock In the hills sur­
rounding Chlltern, Annual rainfall . 
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averages about 685 mm and the elevation 
range is from 200 to 400 m. On the dry 
ridges red ironbark is present in pure 
stands, and on the slopes it is in 
mixture with red stringybark, red box, 
white box (E. a l b e n s ) , and Blakely's red 
gum. Red stringybark may predominate on 
steep slopes with a southerly aspect. 
Tree heights vary from 8 to 25 m depend­
ing on soil depth. Soils are generally 
shallow and usually have an abundance of 
quartz gravel on the surface. 

The understorey is typically drought-
resistant and open and consists chiefly 
of leguminous and epacrldaceous plants. 

Commonly occurring species are golden 
wattle (Acacia p y c n a n t h a ) , gold-dust 
wattle (A, a c i n a c e a ) , narrow-leaf 
bitter-pea (Davies ia v i r g a t a ) , small-
leaf parrot-pea (Di l lwynia r e t o r t a ) , 
woolly grevlllea ( G r e v i l l e a l a n i g e r a ) , 
and golden everlasting (Helichrysum spp. 
aff. b r a c t e a t u m ) . Ground species in­
clude tussock grass, sllvertop wallaby-
grass (Danthonia p a l l i d a ) , and shell 
grass (Br i sa maxima and 5. m i n o r ) . 

Grey Box Open Forest II 

An open forest of grey box (E, mioro-
ca rpa ) has developed on soils derived 
from the Ordovician sediments around 
Chlltern in association with the red 
ironbark forests of that area. The grey 
box grows in areas where the concentrat­
ion of drainage results in excessive 

Red i ronba rk open f o r e s t I I on a h i l l y 
s i t e in the C h i l t e r n f o r e s t . 

wetness In winter. Soils typically have 
a yellowish or greyish clay at a shallow 
depth. Associated species are Blakely's 
red gum, yellow box (E, m e l l i o d o r a ) , red 
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strlngybark, and red box. Tree heights 
are about 15—25 m. The understorey is 
generally sparser than in the red iron-
bark type, although the species are the 
same. Weeds such as St. John's wort and 
shore thistles (Carduus spp.) are common 
In both types. 

Blakely's Red Gum 

Open forest II 

Most forest of this type has been 
cleared for agriculture; the remaining 

Grey box open fo re s t I I near Chi l tern 

Small pockets of Blake ly ' s red gum open 
fo res t I I occur in drainage l ines near 
Eldorado 
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areas exist as small pockets along the 
drainage lines in the Eldorado—Warragee 
area below 600 m. These areas have 
abundant soil moisture, but are better 
drained and less liable to flooding than 
river red gum sites, 

Blakely's red gum usually grows in pure 
stands, but may be associated with long-
leaf box, but-but, yellow box, grey box, 
and mealy stringybark (E, c i n e r e a ) , 

The understorey has a sparse layer con­
sisting mainly of silver wattle and a 
ground flora of rush (Juncus spp.), 
spreading flax-lily ( D i a n e l l a r e v o l u t a ) , 
wallaby grass (Danthonia spp.), and 
various introduced species such as shell 
grass, 

Open forest I 

The small fruited form of forest red gum 
(E. t e r e t i c o r n i s ) now known as Blakely's 
red gum, or sometimes hill gum, is found 
in pure stands or in mixture with black 
cypress pine on granite soils in the 
Eldorado area, and in mixture with red 
ironbark on the sedimentary soils of the 
Chiltern foothills. It occurs on shall­
ow soils where shelving granite or 
massive sandstone lies at or near the 
surface, 

Associated species are red strlngybark, 
long-leaf box, and red box. 

Trees are generally about 8—18 m high 
and have widespread crowns branching 

Extens ive a r e a s of Blakely ' s r ed gum 
occur on the g r a n i t e h i l l s near Eldorado. 

from a short bole. Although the unit is 
normally an open forest, small areas can 
have a woodland structure. 

River Red Gum Open Forest II 

River red gum (E, oama ldu lens i s ) once 
formed a widespread open forest on the 
extensive alluvial flats of the lower 
reaches of the main rivers in the study 
area. It has been largely cleared for 
agriculture, and the vegetation type is 
now confined to river frontages and 
other public land in these areas. Regu-
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lar flooding and a moderately high water 
table are necessary requirements for the 
species, 

The understorey consists of a ground 
flora of hygrophllous plants such as 
slender knot weed (Polygonum m i n u s ) , 
water pepper (P. hydropiper) , and 
curled dock (Rumex c r i s p i s ) , as well as 
rushes. These, together with tussock 
grass and other grasses (mainly intro­
duced species), form a continuous ground 
cover. 

Rivep ved gum, now aonfined to r i v e r 
f ron tages , has e i t h e r an open fo res t or 
a woodland form. 

Swamp gum open fo res t I I growing on 
r i p a r i a n land in the cooler hilljf 
r eg ions . 
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Swamp Gum Open Forest II 

At elevations higher than about 300 m, 
the stream flats and areas of poor 
drainage may carry swamp gum (E, cam-
p h o r a ) . Black sallee (E, s t e l l u l a t a ) 
occurs with or near the swamp gum but on 
better-drained sites. 

Understorles in the poorly 
vary from a moss bed (Sphag 
coral heath (Epacr i s miarop 
higher altitudes to common 
mites a u s t r a l i s ) at the low 
Small trees such as mountal 
(Leptospermum g rand i fo l i um) 
wood may be present, and al 
as alpine water-fern (Bleah 
marina) and fishbone water-

drained sites 
num spp,) and 
h y l l a ) at the 
reeds (Phrag-
er altitudes, 
n tea-tree 
and black-
so ferns such 
num penna-' 
fern. 

This community is difficult to map 
adequately at the scale of 1:100,000 
because it commonly occurs as a strip 
along streams and may be only a few 
yards wide. 

Softwood Forests 

About 3% of the public land in the study 
districts is forested with exotic soft­
wood plantations. The major species is 
radlata pine (Pinus r a d i a t a ) , with 

smaller areas of several other conifers 
such as Corsican pine (P, n i g r a ) , west­
ern yellow pine (P, ponderosa) and 
Douglas fir (Pseudotsuga m e n z i e s i i ) . 
Tree heights range up to about 42 m de­
pending on age and soil fertility. 

Grassland—Bracken 

Small areas of public land have been 
cleared in various parts of the study 
districts for a variety of purposes. 
Vegetation on these areas consists of 
native or introduced grasses and may 
also include bracken (P te r id ium e s c u l e n ­
tum) , blackberries (Rubus f r u t i c o s u s ) , 
and silver wattle. 
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FAUNA 

This chapter is divided Into three 
parts. After a section of habitats, the 
vertebrate portion briefly discusses 
the distribution of major faunal groups 
within the study districts. More spec­

ific information on individual species 
is given in the appendices. The invert­
ebrate portion gives a general account 
of the Invertebrate fauna of the major 
habitats, 

Habitats 

Clearly a corre 
animal communit 
formations. In 
composition is 
throughout a sp 
It is therefore 
the dlstributio 
brates in terms 
representative 

lation exists between 
ies and particular plant 
that the animal species 
relatively homogeneous 
eclfic plant formation. 
convenient to present 

n of terrestrial verte-
of faunal communities 
of particular formations 

The study districts contain part of the 
wet and dry open forest and woodland 
regions of the south-eastern highlands 
of Australia, savannah woodlands (now 
mainly agricultural land) of Victoria's 
northern plains, and a small portion of 
the Murray River flood-plain woodlands. 

Figure 5 illustrates how these various 
formations relate to each other along 
an altltudinal cross-section through 
the study area. However, it does not 
indicate the aquatic habitats (swamps, 
temporary ponds, farm ponds, natural 

lakes, reservoirs, and rivers.) Table 7 
shows the vegetation mapping units with­
in the plant formations. 

Wet open forests 

The dominant eucalypts of these forests 
follow an altltudinal flowering se­
quence: swamp gum (300 m) flowers in 
autumn, St. John's blue gum and narrow-
leaf peppermint (300—900 m) in spring, 
and messmate and alpine ash (750—1,400 
m) in late summer. The forests contain 
many hollow branches, dense tree crowns, 
and tall and low moist shrub strata. 
The ground usually has a well-developed 
forb and grass layer, deep litter, and 
many large moist decaying logs. They 
produce large quantities of eucalyptus 
foliage, buds, flowers, and hard seeds, 
and yield moderate quantities of nectar. 
However, the shrubs, forbs, and grasses 
have low hard-seed and succulent-fruit 
production. 



Pig. 5. Plant Formations along 
an altltudinal Cross-section 
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Dry open forests 

Most of the eucalypts in these forests 
flower in spring and summer, with only 
long-leaf box flowering over autumn and 
winter. Large hollow branches are rare 
here: tree crowns are open; tall and low 
scrub strata and the grass stratum are 
poorly developed. The forests have 
sparse ground cover, scattered litter, 
and few large logs. 

Dry open forest and woodland 

The principal eucalypts flower over late 
summer and autumn, with the exception 
of red ironbark, which flowers from late 
winter to spring. Box and ironbark 
trees produce good nectar flows but 
little hard seed and fruit. Highest 
nectar and eucalyptus-flower production 
occurs in summer and there is a shortage 
of nectar in winter. Large hollow 
branches, understoreys, and litter are 
uncommon in these woodlands. However, 
some wildlife utilize small hollows and 
thorny bushes. 

Agricultural land .- . . _ 

Savannah woodlands and temperate wood­
lands once had discontinuous distribut­
ions over the northern and basaltic 
plains of Victoria. Today these plains 
are mainly agricultural land. The study 
districts contain a small portion of the 
northern plains , which is mainly under 
pasture with scattered trees (savannah 
woodland). Consequently, the wildlife 

recorded will be discussed as belonging 
to agricultural lands and will include 
animals associated with urban habitats. 

Murray River flood-plain woodland 

Periodic flooding along the major rivers 
of the Murray system produce woodlands 
and wetlands of considerable importance 
to wildlife. The northern boundary of 
the study districts follows the Murray 
River for about 50 km. 

The woodland species prov 
crowns, many large hollow 
fallen logs, and litter. 
after flooding and produc 
ities of nectar and hard 
grassy understorey is wel 
providing thick cover and 
seeds. Animals inhabltln 
swamps and billabongs are 
under the aquatic habitat 

Aquatic habitat 

ide dense 
branches, many 
They flower 
e large quant-
seeds. The 
1 developed, 
abundant grass 
g seasonal 
discussed 
sections. 

This habitat occurs within each of the 
above regions and, although it is 
relatively uniform, four types can be 
distinguished. 

The mountain streams flow rapidly over 
shallow rock and gravel beds. In simple 
soaks near their sources, dense sedge 
and fern communities form swampy con­
ditions. . . ;. 

Rivers such as the Rose, Buffalo, and 
King have shallow clear, cool waters 
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TABLE 7 

FAUNA HABITATS: VEGETATION MAPPING UNITS 

PRESENTED BY PLANT FORMATIONS 

Plant 
formation 

Wet open 
forest 

Dry open 
forest 

+ 

Dry open + 
forest and 
woodland • • 

Murray River 
flood-plain 
woodland 

Major species of 
tallest stratum and 
map symbol 

Snow gum— 
candlebark .:,; • 

Alpine ash 

Messmate strlngybark 

Narrow-leaf peppermint 

Swamp gum 

Broad-leaf 
peppermint 

Long-leaf 
box 

Long-leaf 
box 

Red ironbark 

Grey box 

Black cypress pine 

River red gum 

"; •".-!••: 

5 

6 

7 

14 

8a & b 

9a & b 

9b 

10 

11 

12a & b 

13c 

Structural form 

Open forest I & II 

Open forest IV 

Open forest III & IV 

Open forest III 

Open forest II 

Open forest III 

Open forest I & II 

Open forest II 

Open forest I & II 

Open forest II 

Open forest I & II 

and woodland I & II 

Open forest II and 

woodland II 

Locality 

Widespread In the 
hilly and mountainous 
country 

Widespread on the 
dry northerly aspects 
of the hilly and 
Mountainous country 

Chlltern Forest 
and Pilot Range 

Murray River 
flood-plain 

* Wet open forest Is approximately synonymous with the term wet sclerophyll forest. 

+ Dry open forest is approximately synonymous with the term dry sclerophyll forest. 
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that flow rapidly over gravel and sand 
beds. Overhanging vegetation is present 
but there is little aquatic plant 
growth. 

The larger rivers, especially the 
Murray, have deep, turbid, slow-flowing 
waters with mud and silt beds; large 
submerged logs are common. Periodic 
flooding along the river banks creates 
temporary conditions of warm shallow 

waters favourable for aquatic plant and 
animal growth. 

nds and farm dams are common 
ultural lands. Mud bottoms. 

Temporary po 
in the agrlc 
turbid waters, and sparse plant growth 
characterize 
they overfil 
hollows are 
provides bre 
and feeding 

conditions in these. When 
1 and roadside drains and 
flooded, the drowned pasture 
eding areas for amphibians 
places for waterbirds. 

Vertebrates 

More than 300 native vertebrate species 
have been recorded in the study dist­
ricts, (This is about half the total 
number of terrestrial and fresh-water 
vertebrate species recorded in Victor­
ia,) They Include more than 200 species 
of birds about 30 of native mammals, 44 
of reptiles, 22 of fish, and 16 of 
amphibians. 

Birds 

More than 210 bird species have recently 
been recorded in the study area; 134 of 
these are recorded as breeding. Append­
ix 5A lists these species by common 
name, following the nomenclature of the 
CS.I.R.O. (1969), together with in­
formation regarding habitat affinities, 
breeding, and feeding. Details of 
sources of information precede the 
Appendix, It is emphasized that this 
account is far from complete and is 
intended only for general descriptive 
purposes, 

Wet and dry open forest 

About 105 species have recently been 
recorded in these forests, inhabiting a 
variety of feeding zones. Most feed on 
nectar when available, but usually supp­
lement this with insects and occasion­
ally seeds and fruits. Eleven of the 
honeyeaters have also been recorded as • 
nesting in the area. 

Ten species of the Australian warbler 
family inhabit these forests, All are 
insectivorous: some forage in the tree 
canopies and branches, while others 
feed on insects in shrubs and on the 
ground. 

All of them breed in the study area. 
They usually build nests in shrubs of 
trees, but the white-browed scrub-wren 
may also nest on the ground or in the 
debris near the ground, and the buff-
rumped thornbill nests in holes in trees 
or under the bark. 
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Nankeen k e s t r e l , a common raptor tha t 
breeds in the area 

The parrots and cockatoos are also rep­
resented by ten species, but some (the 
sulphur-crested cockatoo, galah, eastern 
rosella, etc.) are more characteristic 
of the savannah woodlands (agricultural., 
areas) and usually occur near cleared 
land. Most feed on seeds and fruit, but 
some also take nectar and roots. Four 
species (gang-gang cockatoos, galahs, 
and crimson and eastern rosellas) are 
recorded as nesting in the study area, 
typically utilizing holes in trees. 

The two families of raptors (eagles— 
goshawks and falcons—kestrels) each 
have four species occurring in the open 
forests of the north-east. All are 
predatory and their diets include a var­
iety of mammals, birds, reptiles, fish, 
and occasionally insects and carrion. 
Six of these species are recorded as 
nesting here; most utilize tall trees 
for this purpose, but the peregrine fal­
con often nests on rock ledges. In view 
of the world-wide population decline of 
the peregrine falcon, the apparent con­
tinued success of the species in the 
districts (as well as in some other 
parts of Victoria) deserves special men­
tion. 

Other families moderately well repres­
ented in the open forest include the 

Grey-breasted s i lvereye 

5033/74-6 
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following: world flycatchers (four spec­
ies of robins and the Jacky winter) are 
insectivorous and build nests on tree or 
shrub branches; the flower-peckers 
(pardalotes, the silvereye, and the 
mistletoe bird) feed on insects from 
trees and shrubs and occasionally also 
eat fruit; the cuckoos (four species) 
feed on tree insects (mainly cater­
pillars) and lay their eggs in the nests 
of other species, which hatch and rear 
shrike-thrushes (four species) are 
Insectivorous; the Australian magpies 
(magpies, currawongs, and the butcher­
bird) feed on a variety of foods and 
nest on tree branches. 

The remaining 40 species in this habitat 
belong to 27 different families and 
utilize a variety of foraging methods 
and nesting sites. Among them, the 
laughing kookaburra, black-faced cuckoo 
shrike, grey fantail, white-throated 
tree-creeper, and Australian raven are 
conspicuous and widespread inhabitants 
of the forests in the area. 

Plantations of conifers have been estab­
lished within the forest region. Recent 
work by the Forests Commission on the 
fauna in the pine plantatipns around 
Myrtleford (Suckling e t a l . 1973) has 
yielded some interesting results. Ap-

Tawny frogmouth feeds mainly on ground-
dwelling insects ,.-... 

Grey shrike-thrush feeds on insects and .̂1 
worms -.T-r- r , , ; - : - - , _ . 7 ^ f -
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pendlx 4 contains a list of bird suecies 
considered to be regular inhabitants of 
the pine forests. Of the 25 species, 17 
forage for food (primarily insects) 
mainly on the ground or in the shrub 
stratum. 

Dry open forest and woodland 

The most extensive examples of this 
habitat occur in the Chiltern Forest and 
Pilot Range areas. Because these are 
situated at the Junction of the forest 
and woodland regions and are surrounded 
by agricultural land, they support a 
mixture of bird species, some being typ­
ical of each of these regions. 

More than 125 are recorded for this hab­
itat. Species composition follows a 
pattern similar to that of forests. 
Honeyeaters are the best-represented 
family (16 species), closely followed by 
the parrot and cockatoo family (l4) and 
the Australian warblers (12). However, 
the habitat does lack shrub- and ground-
dwelling species that typically inhabit 
areas of moist, dense undergrowth (usu­
ally associated with wet open forest), 
including the superb lyrebird, Austral­
ian ground thrush, pilot-bird, pink 
robin, eastern whipbird, and satin bower 
bird. , 

The mixture of temperate and savannah 
woodland (agricultural land) elements is 
reflected in the presence of such birds 
as babblers, pigeons and doves, martins, 
wood swallows, and weeblll and of intro­

duced species such as blackbirds, house 
sparrows, goldfinches, and starlings. 
Some typical grassland species (quail, 
pipit, magpie lark, etc.) have also been 
reported here. 

Typical occupiers of this habitat that 
have not been recently recorded outside 
the Chiltern Forest in the study dist­
ricts include crested bellbirds, west­
ern warblers, black-chinned honeyeaters, 
and painted honeyeaters. Unusual sight­
ings of 4 species have also been recent­
ly made in the Chlltern Forest. These 
include the rare (in Victoria) grey 
goshawk and turquoise parrot; the latter 
species is reported as breeding there. 
The other two species (e;ilbert whistler 
and rose robin) are well out of their 
normal ranges and are probably passing 
migrants. 

McEvely (1965) points out that Chlltern 
Forest occupies a border-line position 
between two sub-regions. Both Inland 
dwelling species (Eyrean) and species 
inhabiting south-eastern Australia 
(Bassian) occur within this relatively 
small region. 

Agricultural land 

More than 110 species, representing 47 
families, have been recorded in this 
habitat. Most of these are either tree-
or ground-dwellers; few species inhabit 
shrubs. The major families are the 
parrot—cockatoo (9 species) and the 
eagle—goshawk (7 species), in contrast 
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to the forested habitats, where the 
honeyeaters are the best-represented 
family. • 

Species such as quail, swallows, song-
larks, and pipits are usually associated 
with the grassland (now primarily crop 
land) areas. Many wading and aquatic 
birds (15 species) also utilize the ag­
ricultural lands for foraging purposes. 

The areas of human habitation support 
introduced species such as domestic 
pigeons, blackbirds, house sparrows, and 
starlings as well as some native birds 
(for example, willie wagtail, magpie 
lark, and whiteface), 

Flood-plain woodland 

This area Is Important because it pro­
vides nest sites for several bird 

Black duck, an important game bi rd tha t 
breeds in the area 

groups. Nearly 90 species, represent­
ing a large number of diverse families, 
have been recorded in the habitat. 

Aquatic species such as darters, cormor­
ants, herons and spoonbills either nest 
or perch in the tall trees here. The 
river red gum, which is the dominant 
tree species, provides numerous large 
holes in trunks and branches for the 
nesting of birds such as mountain ducks, 
lorikeets, cockatoos, parrots, and king­
fishers. A few of the raptors (eagles, 
falcons, etc.) sometimes utilize the 
tops of the tall gums for nesting. 
Honeyeaters are, at times, well repres­
ented and some species of fantails, 
whistlers, and pardolotes forage on the 
insect fauna associated with the large 
trees. 

Periodic flooding of these woodlands 
greatly enhances their value to birds 
because large quantities of inverte­
brates immediately become available and, 
later, herbaceous growth is stimulated. 
Many aquatic birds move to these flooded 
areas for foraging and breeding pur­
poses , 

Aquatic habitat 

More than 65 bird species are listed as 
regularly inhabiting aquatic environ­
ments in the study districts. The 
majority of these utilize both open 
water and associated swamps, although a 
few marsh-dwellers (such as the golden-
headed fantail-warbler, and little grass-
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bird, reed-warbler, and white-fronted 
chat) do not utilize open-water areas. 

The best represented families of aquatic 
birds (in terms of numbers of species) 
are: ducks and swans (twelve species); 
herons, egrets, and bitterns (seven 
species); and rails and waterhens (seven 
species). 

The aquatic habitat can be divided Into 
a number of feeding zones, each of which 
supports a characteristic group of 
aquatic birds. 

The open, deeper waters of rivers, res­
ervoirs, and farm ponds support popul­
ations of fish and crustaceans swimming 
at various depths below the surface. 
Birds such as darters, cormorants, and 
grebes dive and swim under the water to 
feed on these. Other birds utilizing 
these deeper waters are white-eyed and 
blue-billed ducks and coots, which dive 
to feed on submergent plants and bottom-
dwelling molluscs and crustaceans. Musk 
ducks also feed by diving in deep water, 
taking insects, crustaceans, and moll­
uscs . 

Shallower near-shore waters support both 
emergent and submergent vegetation as 
well as a variety of aquatic insects, 
crustaceans, molluscs, and small fish. 
Pelicans feed on these fish and crustac­
eans by immersing their long necks and 
bills beneath the surface. Herons, 
egrets, spoonbills, and ibis feed by 
wading in these shallow waters and -i:̂  

Black swan and cygnets 

catching small aquatic animals. Many of 
the ducks and black swan feed there, 
utilizing a variety of feeding methods 
(for example, dabbling, up-ending, and 
filtering) . •.-.:•. •-.... . ,.., 
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Also in sparsely vegetat 
water, birds such as plo 
snipe, gulls, sandpipers 
magpie larks forage by e 
into the mud for Inverte 
ing them as they move ac 
beaches. The heavily ve 
areas are favoured feedi 
night herons, bitterns, 
and waterhens. 

ed margins of 
vers, dotterels, 
, stilts, and 
ither probing 
brates or catch-
ross the exposed 
getated swamp 
ng areas for 
rails, crakes. 

Other feeding methods that birds use in­
clude: plunging into the water to catch 
fish and crustaceans (some kingfishers); 
flying over water or swamps and catching 
insects (swallows and martins); scaveng­
ing along beaches (eagles); preying upon 

•••• -••<^-'-A*?%^-^ 

The black wallaby takes refuge in thick 
scrub during the day , .̂v 

aquatic birds and mammals (harriers and 
hawks); and flying close to the water 
and skimming insects for the surface 
(terns). 

Mammals 

Twenty-nine native and six introduced 
mammal species have been recorded in the 
study districts (see Appendix 5B). They 
are discussed here as communities in 
major habitats, while Appendix 5C indi­
cates the distribution, abundance, and 
biology of Individual species, and deals 
with some species of uncertain status 
(for example, bats, tiger cats, and rock 
wallabies), . 

Wet open forest 

At least 16 native mammal species occupy 
this type of habitat. The most common 
small ground mammals are the brown 
antechinus and bush rat. Their pre­
ferred habitat of litter and shrubs is 
typical of wet open forests and their 
distributions are correspondingly wide, 
A third small ground mammal found here, 
Swainson^s antechinus, has a distribut­
ion restricted to moist creek gullies 
that are thick with rubble and or ground 
shrubs. 

Echidnas occur in this habitat, but are 
not common. 

Long-nosed bandicoots live in areas 
usually covered with ground shrubs such 
as bracken fern, but often forage in 
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soil and humus is commonly a part of 
their habitat. 

Wombats are common in this forest type. 
They prefer dense undergrowth, but their 
burrows can be found In most localities. 
Dingoes live in the densely vegetated 
areas, but usually use tracks or open 
areas while travelling. 

Great grey kangaroos tend to avoid areas 
with dense undergrowth and are generally 
restricted to peripheral forest areas. 
Black wallabies are adapted to dense 
ground cover and are very common. 

Two scansorial species may be present. 
The bobuck forages both on the ground 
and in the trees and Is similar In its 
habits to its close relative the brush-
tailed possum (which occupies the drier 
forests). The second species is the 
tuan, which may be present although it • 
is not generally thought to be assoc­
iated with this habitat. 

Six arboreal species live in these for­
ests. The thick understorey supports 
many common ring-tailed possums and 
provides suitable conditions for the 
eastern pigmy possum, which (although 
uncommon) has been found in several 
localities. Sugar and feather-tailed -:• 
gliders are insectivorous and commonly 
inhabit the branches and outer foliage. 
Greater gliders are very common, while •--"̂" 
yellow-bellied gliders have only been 
reported once, although they probably 
occur in alpine ash and messmate for-

Eas t e rn pigmy possum occurs in the 
Yackandandah a rea 

ests. Koalas would probably survive if 
reintroduced. 

Introduced species found Where are foxes 
and cats (which are widespread), rabbits 
(which are restricted to fairly clear 
areas), and sambar deer and pigs (which 
are restricted to areas around Toombull-
up and Tolmle), 
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Dry open forest and woodland 

Approximately 12 native mammal species 
occur in this habitat. The yellow-
footed antechlbus is the only small 
terrestrial species now found in wood­
land. It lives in areas with litter and 
hollow logs and often where understorey 
strata are dense. Echidnas are common 
throughout, 

Two kangaroo species are found here. 
The great grey kangaroo occurs through­
out and is especially common near areas 
of improved pasture. Black wallabies 
have been recorded in mixed box wood­
land, but woodland in general is not 
suitable since they usually require 
medium to dense shrub cover. 

Of the two scansorial species, brush-
tailed possums occur in all woodland 
types that provide holes for shelter, 
Tuans are common and they also require 
hollow trees or logs in which to nest, 
but their smaller size enables them to 
use smaller holes than the brush-tailed 
possum. 

Of the five wholly arboreal species, 
two-sugar gliders and feather-tailed 
gliders - are widespread and fairly 
common. 

Common ring-tailed possums have been 
recorded in mixed box and forest red 
gum and usually occupy areas with either 
dense canopy cover or well-developed _ 
understorey. Squirrel gliders are 

probably th 
Victoria. 
ments have 
usually occ 
The general 
ered import 
this specie 
have recent 
tern forest 
rare or ext 
duced to th 
presumably 
land. They 
near Myrtle 

e rarest possum species in 
Their exact habitat require-
not been determined, but they 
ur in woodland associations, 
north-east area is consid-
ant for conservation of 
s in Victoria and individuals 
ly been recorded in the Chil-

Koalas had become very 
inct, but have been reintro-
e Chiltern forest and now 
occupy the red ironbark wood-
have recently been recorded 
ford. 

Pour introduced species have been re­
corded; rabbits, house mice, foxes, and 
cats are all widespread and common. 

Agricultural land 

Few native terrestrial or arboreal mam­
mals occur in farmland. Brush-tailed 
possums are the most successful, occur­
ring in most suburban and farmland 
situations. Common ring-tailed possums 
require a denser tree or shrub growth 
than the brush-tailed, but occasionally 
live in some town and farm gardens and 
roadside reserves. 

Wombats, great grey kangaroos, and black 
wallabies graze on farmland, especially 
in the more remote areas close to tree 
cover. 

Most other wild mammals present are 
introduced species, including rabbits, 
house mice, cats, and foxes. 
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Flood-plain woodland 

Seven native mammal species may occur in 
the small areas of flood-plain woodland 
still remaining. 

Where drainage for agriculture has not 
been too great, the native terrestrial 
species present may include the echidna 
and yellow-footed antechinus. 

The areas remaining are probably too 
small to support the large great grey 
kangaroo. The scansorial tuan is a 
possible resident. This medium to small 
carnivorous species feeds on small birds 
and mammals (and also chickens where it 
has the opportunity). The other scan­
sorial species is the brush-tailed 
possum, which is usually very common. 

Three arboreal species may be present. 
Common ring-tailed possums usually 
occupy red gum regeneration stands, 
sugar gliders usually occur throughout 
red gum woodland, and feather-tailed 
gliders are occasionally reported. 

Five introduced species (rabbit, black 
rat, house mouse, fox, and cat) have .-•: 
all probably colonized this habitat. 

Aquatic habitat 

Two mammal species - the platypus and • 
eastern water-rat - rely on the presence 
of surface water. The platypus inhabits 
most streams, including lowland rivers 
and mountain creeks, and has been re­

corded in many streams within the study 
districts, where it is probably common 
throughout. Its position is fairly 
secure there, although water pollution 
could endanger the species - especially 
pollution that causes the accumulation 
of toxic chemicals in the river mud, 
since it forages in this mud. 

The eastern water rat is common and has 
a similar distribution to the platypus. 
Its distribution extends up the small 

Common r i n g - t a i l e d possum 
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perennial mountain streams and along 
drainage ditches, dams, and irrigation 
canals. It is not exclusively aquatic, 
but spends a small amount of time on dry 
land. 

Reptiles 

Forty-four reptile species have been 
recorded in the study districts. 

Reptiles lack a major physiological 
characteristic that mammals and birds 
possess - internal temperature control 
or endothermy. They are ectotherms 
(that is, their body temperatures depend 
entirely on their environment) and are 
either heliothermlc or thlgmothermic, 
Obviously the availability of sunlight, 
logs, and rocks Influences habitat 
suitability for reptiles, and hence Is a 
major factor in determining distribut­
ion. In addition to micro-environment, 
food supply, reproduction, and predation 
influence distribution. 

Little is known of specific food pref­
erences, but, in general: 

* Large reptiles (goannas and large 
snakes) feed on small mammals, birds, 
other reptiles, frogs, and carrion 

* Large sklnks and dragons (stumpy tails 
and bearded dragons) eat berries, 
fruit, and arthropods 

* Small lizards and snakes predominantly 
feed on insects, although most small 

snake species and Burton's legless 
lizard feed on small sklnks 

* Tortoises have a varied diet of tad­
poles , frogs, aquatic vegetation, and 
invertebrates. 

Reptiles are discussed below under their 
respective habitats. Appendix 5D pre­
sents a species list, with summaries of 
available Information. 

Wet open forest 

This habitat type contains fewer species 
than dry open forest because, in gen­
eral, temperatures are lower and sun­
light penetration Is reduced. Three 
species, the white-lipped snake and 
grass and Spencer's sklnks, occur in wet 
open forest and not in dry. 

The only sub-litter inhabitant is 
McCoy's skink, which is widespread and 
common. The weasel skink may be present 
at lower altitudes. 

Three small heliothermlc skink species 
occupy wet open forest and a fourth, the 
three-lined skink, may do at lower 
altitudes. The garden akink, is common 
throughout and inhabits leaf litter, 
especially in more open areas. 

Grass sklnks are very common, especially 
among the bark accumulations in dense 
tall forest. Large colonies of these 
lizards gather on sunlit bark deposits 
and logs, even in sub-alpine areas. 
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Three-lined skink 

Spencer's skink is totally arboreal and 
forages around the butts of gum trees 
or among the cracked wood of dead trees 
and stumps. 

Tree dragons are uncommon, but usually 
occur in open vegetation without dense 
understorey. Blotched blue-tongues are 
also associated with warmer parts of the 
forest. 

White-lipped snakes are endemic to wet • 
open forest and sub-alpine woodland. 
They usually live in open grassy clear­
ings such as sub-alpine meadows. 

In wet open forest with reduced sunlight 
penetration, open rocky areas provide 
warm * Islands' and all the species 
mentioned above can be found here in 
increased numbers. 
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Three-toed skink 

The black rock skink is restricted to 
such rocky outcrops in this habitat and, 
occasionally, species typical of dry 
open forest or woodland are found on 
them. 

The copperhead snake - the only large 
snake in the area - occurs throughout, 
but is particularly common in areas with 
adequate sunlight penetration such as 
clearings or creek sides. 

Dry open forest 

In addition to the species subject to 
stream influence (see page 82), 15 
others occur on the dry open forest. 

These include three fossorial sub-litter 
sklnks - McCoy's, three-toed, and 
weasel sklnks. The first two are small 
elongated species with very small limbs; 
they occupy similar niches, but McCoy's 
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skink is usually only found in moist 
areas. The weasel skink is intermediate 
between the true sub-litter and litter 
dwellers. It is a thigmotherm and 
forages among the dry surface layer of 
litter. The only other fossorial spec­
ies present - the blind snake - is rare 
and restricted to dry areas often in 
association with rocks and termite 
mounds. 

Two heliothermlc litter-dwellers are the 
garden skink, which is very common and 
occurs throughout the area in leaf and 
twig litter, and the three-lines skink, 
which is uncommon and more restricted. 
The latter inhabits relatively open 
grassy or shrub-covered areas. 

Two small snake species forage among the 
litter, rocks, and rubble. Small-eyed 
snakes are nocturnal and are usually 
found in rocky areas, whereas Dwyer's 
snake is usually found in open dry areas 
similar to woodland. 

Two medium-sized lizards occur here: 
tree dragons are primarily litter in­
habitants but also forage on the trunks 
of trees and In shrubs; southern blue-
tongues are common throughout dry open 
forest. 

Rocky outcrops provide ideal sites for 
basking and crevices for protection. 
The black rock skink and White's skink 
are most common in these areas, but they 
also occur, less commonly, throughout 
dry open forest. Striped sklnks and --

copper-tailed sklnks also occur on large 
expanses of rocks. 

The tree goanna is not common and prob­
ably only occurs on peripheral areas. 

Of the two large snake species present, 
copperheads are restricted to moist 
areas, usually in association with 
streams, while brown snakes prefer open, 
dry, usually grassy areas. 

Dry open forest and woodland 

The warm temperate environment and rela­
tively sparse vegetation here provide a 
better habitat for reptiles than other 
plant formations. Excluding those 
associated with streams, discussed 

The brown snake i s common in dry f o r e s t 
and woodland --̂  • 
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below, approximately 24 species occur in 
it. 

This habitat supports several burrowing 
or sub-litter species. The bandy bandy, 
a small snake, burrows in loose sandy 
soil while foraging for small lizards. 
The blind snake also burrows, and feeds 
on Invertebrates such as termites. 
Bougainville*s skink and the three-toed 
skink usually forage beneath the litter 
or in loose soils in search of insects. 
The weasel skink is intermediate between 
true fossorial sub-litter dwellers and 
the active small sklnks that inhabit the 
litter. - . 

The litter Inhabitants include several 
sklnks and the tree dragon: all are 
fast-moving heliothermlc species and 

Bearded dragon ie found in woodland and 
dry open forest b,..;-.. 

forage among litter for insects. Boul-
enger and garden sklnks are common and 
similar in appearance and habit, but 
the former occupies a drier environment. 
Pour-fingered sklnks are usually found 
associated with rocky areas, and three-
lined sklnks are often found in grass­
land . 

Both Burton's legless lizard (which 
eats small sklnks) and Praser's legless 
lizard (which is insectivorous) live in 
thick litter or ground vegetation. The 
small-eyed snake is nocturnal and usual­
ly Inhabits rocky areas. Two others, 
Dwyer's snake and the little whip snake, 
live in the warmer open areas (grass and 
shrubland). 

Most reptiles typical of the region will 
also occur in rocky outcrops, often in 
great abundance. Some, such as the 
striped skink, copper-tailed skink, 
Cunningham's skink, and stone gecko, are 
almost Invariably associated with rocks. 

The bearded dragon commonly basks on 
fence posts in open areas. It escapes 
into a burrow near the base of its 
basking site when disturbed. The tree 
dragon, also common, is scansorial but 
commonly forages on the ground. The 
common bluetongue is omnivorous and 
occurs throughout grassy woodlands. 

The two largest lizard species present 
are goannas. The tree goanna has been 
recorded as attaining lengths of up to 
2,4 m in Victoria. This adept climber 
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escapes into large trees if disturbed. 
It is widespread and, like the sand go­
anna, is primarily a scavenger and eats 
carrion. The sand goanna is usually 
found in areas with friable soil, into 
which it burrows. 

The brown snake is the only large 
poisonous reptile found in dry open for­
est and woodland. It is carnivorous and 
feeds on small animals (such as house 
mice) and medium-sized reptiles (such as 
the bearded dragon). 

Carpet snakes are found in this habitat 
west of the study area (particularly in 
rocky situations), and may be present in 
the study districts. 

Agricultural land --'̂^ \/:. 

Few reptiles live in farmland or town 
areas. In dry lowland farms Boulenger's 
sklnks sometimes live in rubbish tips, 
common bluetongues occur throughout 
grassland; bearded dragons are common 
along fence lines; brown snakes are com­
mon in grassland; tiger and red-bellied 
black snakes occur near the rivers and 
creeks; and tree goannas are common, 
particularly in areas with scattered 
woodland. 

In farms in the wetter foothills, garden 
sklnks replace Boulenger's skink, and 
blotched bluetongues replace common 
bluetongues. Brown, tiger, and red-
bellied black snakes occur in similar '"•̂-
sltuations to those described above. 

Flood-plain woodland 

The presence of surface water provides 
suitable conditions for tiger snakes, 
red-bellied black snakes, and eastern 
water sklnks. 

Large trees support three small lizards, 
the wall skink and tree skink (which are 
restricted to this habitat) and the 
marbled gecko (which may also occur in 
dry woodland). Two large reptiles, the 
carpet snake and tree dragon, often 
occur in association with large trees. 

All ground-dwelling species are typical 
of those found in surrounding woodland. 

This community is drastically altered 
when flooding occurs. All the ground-
dwellers are displaced and water-depend­
ent species take their place. 

Aquatic habitat 

Pew reptiles are exclusively aquatic. 
Three tortoise species spend a major pro­
portion of their active time In water, 
but must breed on land. 

The snake-necked tortoise is common and 
occurs in most lowland streams, dams, 
and swamps. The Murray River short-
necked tortoise Is less common, and is 
probably restricted to the Murray and 
associated major tributaries. The 
rarest of the three - the broad-shelled 
tortoise - is restricted to the Murray 
River in the study distrcits. 
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Stream influence 

Communities associated with streams 
usually differ from those of the surr­
ounding areas. These differences are 
related both to direct effects - such as 
the availability of water - and to the 
indirect effects on vegetation. The 
riparian land that borders the Murray 
River has been dealt with under the 
heading of flood-plain woodlands. With­
in the other plant formations, some rep­
tiles are habitually associated with 
water. Tiger snakes and red bellied 
black snakes are common in swamps and on 
stream banks, and the eastern water 
skink occurs along the streams, in wood­
land, and in the dry open forest, where 
the copperhead snake also occurs. 

In wet open forest the habitat suitable 
for copperheads is widespread, conse­
quently it Is not restricted to riparian 
areas. The warm temperate form of the 
eastern water skink inhabits stream 
banks at lower altitudes but is replaced 
at higher altitudes by the cool temper­
ate form, which is also associated with 
streams in sub-alpine areas. 

Pish 

The 21 fish species recorded as occurr­
ing in the study districts may be 
divided into three categories, based on 
geographical distribution. 

One group characteristically inhabits 
the "mountain streams" (middle sections 

and headstreams), where the well-
oxygenated generally cool clear waters 
flow swiftly over gravel beds. The 
second group Inhabits the "lowlands" 
(mature rivers and associated waters), 
where slower, more turbid, warmer waters 
occur and flooding is regular. The 
third group can utilize habitats in both 
these regions. Table 8 shows the spec­
ies occupying these categories, and 
Indicates typical habitats. 

Both native and Introduced species fall 
into one of three major status groups; 
forage, game, or undesirable. 

Forage fish are usually small and are 
important as food for other fishes as 
well as water-birds and other verte­
brates. They in turn prey on zooplank-
ton and aquatic insects, thus represnt-
Ing an important component of food webs. 

-% 

River b lackf i sh i s common in mountain 
streams 
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TABLE 8 

PISH SPECIES GROUPED IN GEOGRAPHIC REGIONS 

Region 

Lowlands 

Mountains 

Wide-ranging 

Species 

Bony bream 
Australian smelt 
Rainbow fish 
Mltchellian fresh-water 

hardyhead 
Murray cod 
Trout cod 
Silver perch 
Pigmy perch 
Western carp gudgeon 
Big-headed or flat-headed 

gudgeon 
Purple spotted gudgeon 
Tench 
Mosquito fish 

Ornate mountain galaxias 
River blackfish 
Goldfish 

Macquarie perch 
English perch or redfin 
Brown trout 
Rainbow trout 
Crucian carp 

Habitat types present 

Mature river sections 
and lakes 

Middle sections, 
headstreams, and 
impoundments 

All types Indicated ab 

• .'.r-. 

ove 

\ 

S033/74-7 
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Ten native and one introduced forage 
species occur here, of which ten are 
generally restricted to the mature river 
sections and associated waters, and one 
is generally restricted to the head­
waters and middle sections. 

Of the eight game species, five are 
native and three are introduced. 

The undesirable species are all intro­
duced and comprise two closely related 
ones (the Crucian carp and the goldfish) 
and the tench. Although the Crucian 
carp, goldfish and tench are not as 
destructive to their habitat as their 
relative, the European carp, they are 
still regarded as pest species. 

Appendix 5E lists these species in terms 
of their distribution, status, food, 

spawning, and specific habitat require­
ments . 

Clearing o 
likely to 
native fls 
ulations o 
population 
on both, 
represent 
study dlst 
conditions 
which will 
catchments 

f land in stream catchments is 
have a detrimental effect on 
h populations but benefit pop-
f some Introduced fish. Water 
may have detrimental effects 
Streams above 500 m elevation 
the aquatic habitats in the 
rlcts most closely resembling 
before European settlement, 
persist if their forested 
are left intact. 

Amphibians 

Sixteen species of amphibians have been 
reported from the study districts, and 
an annotated list of these (in Appendix 
5P) provides information on their abund-

Macquarie perch ( l e f t ) mainly occur in 
lowland streams, where Murray cod (above) 
i s an important game f i sh î 
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ance and distribution, habitat require­
ments, and breeding and feeding habits. 
The combination of low temperatures, 
high rainfall, and moderate humidity, 
coupled with the availability of diverse 
aquatic habitats, makes the study area 
particularly suitable. 

Based on Llttlejohn's (1971) classific­
ation of amphibians occurring in zoo-
geographic regions, nine of these 
species are considered to be essentially 
Eyrean in origin, two Southern Bassian, 
and five wide-ranging. 

In general, their distribution Is close­
ly related to the availability of suit­
able moist breeding sites. They may be 
divided into three categories based on 
regional distributions (see Table 9). 

"Flood-plains" species generally require 
more permanent habitats for breeding 
such as semi-permanent marshes, lateral 
lakes, and farm dams, and are thus often 
found associated with the mature sec­
tions of some of the larger rivers. 

Species inhabiting the valleys and 
foothills above the flood-plains can 
also utilize these, but in addition may 
utilize the less permanent or more 
rigorous habitats such as Intermittent 
marshes, temporary puddles, and moist 
microhabitats. For example, Limnodynas-
t e s d, d u m e r i l i (bull frogs) and Ran i -
d e l l a s i g n i f e r a (brown froglet) can sur­
vive in pools in small streams, and 
Pseudophryne b i b r o n i (Bibronl's toadlet) 

adults can utilize moist depressions for 
egg deposition. 

Amphibians Inhabltlnp; the higher alt­
itudes have special adaptations for the 
more rigorous environment. L i t o r i a 
l e s u e u r i (Lesueuer's tree frog) is gen­
erally only found in association with 
middle-section and headwaters streams. 
Its tadpoles have special morphological 
adaptations enabling them to survive In 
relatively strong currents. Geoor in i s 
v i o t o r i a n a is less dependent on free 
water than most amphibians - its tad­
poles can use the moisture in heavily 
vegetated areas. 

Tadpoles are voracious feeders on algae 
and phytoplankton and, because of their 
often high numbers initially, play an 
important part in food webs as primary 

B u l l f r o g , a common lowland s p e c i e s 
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TABLE 9 

AMPHIBIANS IN THE STUDY DISTRICTS 

Distribution 

Flood-plains 

River valleys and 
foothills above 
flood-plains 

Higher altitudes 

Species 

L i t o r i a peroni 
Limnodynastes f l e t c h e r i 
L, peroni 
Heobatraahus p a r i n s i g n i f e r a 
R, s loane r i 
Uperoleia rugosa 

L i t o r i a aurea raniformis 
L, paraewingi 
Limnodynastes tasmaniensis 
L, dumeril i dumeril i 
Pseudophryne bibroni 
Ranidel la s ign i f e r a 

L i t o r i a l esueur i 

Geocrinia v i c to r i ana 

Examples of habitat 
they may utilize 

Intermittent and semi­
permanent marshes. 
lateral lakes, farm dams. 
and mature stream sections 

Intermittent shallow 
marshes, farm dams. 
streams (mature and 
mid sections), tem­
porary puddles, and 
humid microhabitats 
(such as moist vege­
tated depressions) 

Restricted to streams (mid 
sections and headwaters) 

Humid microhabitats 
(wide-ranging) 



consumers (herbivores). Food preferen­
ces change at metamorphosis and adult 
frogs feed primarily upon terrestrial 
and aquatic invertebrates. Although 
tadpole mortality is usually high, large 

numbers of adult frogs emerge to exert 
considerable influence on local inverte­
brate populations. The amphibians in 
general provide an Important food 
source for many other animals. 

Invertebrates 

Inver 
of th 
play 
total 
They 
food, 
both 
ments 
fertl 
down 

tebrates make up approximately 95^ 
e animals of any area and therefore 
a dominant role in the Impact of 
faunal elements on the ecology. 
form the major elements in most 
break-down, and decay chains in 
terrestrial and aquatic environ-
, as well as playing major roles in 
lization, depredation, and break-
of plants. 

The Invertebrate fauna of the districts 
consists of many species of protozoa, 
platyhelminthes, annelids, insects, 
Crustacea, myrlapods, arachnids, and 
molluscs, together with many other minor 
groups. 

Insects 

Some insect groups are widespread or 
cosmopolitan. The distributions of 
others are controlled by more specific 
habitat requirements. The mountainous 
areas in the south and south-east and 
the intensively cultivated farm land in 
the north and north-west represent the 
habitat extremes for the study area. 

Many interesting and local species are 
found at higher levels in mountains. 

These often are very restricted in dis­
tribution and suffer from destruction or 
modification of their natural habitat, 
particularly where a regular burnlng-off 
Is carried out, where constant grazing 
is allowed, and where exotic vegetation 
has replaced the native. 

Aquatic habitat 

The insect and crustacean species found 
in the lowland water reservoirs and 
streams are generally widespread and 
common. But In the mountainous areas, 
almost each stream appears to have a 
more or less distinct community. In­
deed, some Plecoptera (D ino tope r l a and 
N e b o i s s o p e r l a ) and Trichoptera ( A r c h a e o -
phylax) species are so far known only 
from these areas. Detailed information 
on Ephemeroptera Is not available and an 
interesting as yet undescribed species 
of Coleoptera has been reported recent­
ly. There are many local forms of 
Tipulldae (Diptera) with extremely re­
stricted distribution. 

Terrestrial habitats 

Similarly, the composition of terrest­
rial Insect population displays marked 



differences between various altitudes. 
Small, isolated populations of wingless 
ground-living Coleoptera (family Curcu-
llnionidae) and some Lepldoptera (moths 
and butterflies) are well represented 
with local mountain forms (for example 
in the genera Or i exen ica and O g y r i s ) . 
These are of particular interest to 
students of insect phylogeny. 

Other Invertebrates 

The invertebrate fauna varies according 
to the extent of modification of the 
original flora; the more modified areas 
have a high proportion of introduced 
species and a low species diversity, -̂  . 

Aquatic habitats 

The Murray River is the southerm limit 
of a number of species widespread in 
the Murray—-Darling system such as the 
snail species Viv ipara h a n l e y i and 
P l o t i o p a i s balonneneis . 

The Hume Weir forms a large body of 
fresh water; Its shallow portions con­
tain large populations of the snail 
Dulinud sp., and occasional blooms of 
fresh-water Jellyfish have been re­
ported . 

The major rivers and creeks carry . •";. 
populations of the fresh-water mussel 
Velesumio a m b i g u u s , small populations of 
Murray crayfish, and large densities of 
fresh-water limpets and pea mussels In 
the swifter stony upper reaches. 

Swamps and billabongs in the valleys 
have rich and diverse aquatic inverte­
brate fauna with many species of 
leeches, worms, and molluscs. 

Terrestrial habitats 

Most terrestrial invertebrates are cryp-
tozoic, living under logs, in litter, at 
the base of vegetation, and in similar 
microhabitats. 

In the agricultural areas and open 
forest flood-plain woodland, the terres­
trial molluscs are represented largely 
by introduced species: five of snails 
and six or eight of slugs. A few native 
snail species (family Endodontidae) 
still occur. Several species of land 
planarIan (genus Geoplana) occur in 
this lowland area, principally G. 
quinquel inea ta . 

The mountain forest area and sub-alpine 
region are much less modified areas 
with more restricted habitats and still 
contain a largely native fauna in a much 
closer to natural condition. The wetter 
forest areas with many logs and deep 
litter support several species of native 
molluscs, including the native slug 
C y s t o p e l t a sp., large snails (Pygmipanda 
kershawi and S t r a n g e s t a sp.), and one or 
two species of camaenld, together with a 
number of endodontid snails. These 
forest areas also contain several --• •'-
restricted species of land planarian and 
land nemertean, especially Geonemertes 
a u s t r a l i e n s i s , 



The sub-alpine areas contain several 
characteristic land planarian species 
(Geoplana h o w i t t i , G. l u c a s i , and G, 
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s u l p h u r e a ) , together with several 
restricted and undescribed endodontid 
snails. 
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11. SOILS 

Climate, geology, topography, vegeta­
tion, invertebrate fauna, and age of the 
land surface are the main soil-forming 
factors. Soils are a basic resource and 
many of their qualities cannot be re­
placed easily if destroyed. The uses to 
which they may be put depend to a large 
extent on their characteristics 

Soil Classification 

The following general-purpose classifi­
cation is based on the reports published 
by the Soil Conservation Authority cov­
ering parts of the districts (Rowe 1967, 
1970, 1972), together with unpublished 
reports on the remainder. 

The soils have been grouped into four 
classes on the basis of the texture 
pattern of the profile: organic, uni­
form, gradational, and duplex (Northcote, 
1971). .... „.-, 

Organic soils normally form independent­
ly of the rock on which they occur and 
are normally controlled by climate and 
the water table. Uniform soils may 
exhibit some changes down the profile, 
but these fall within the span of one 
texture group. For example, a loam may 
change to a sandy loam. 

Gradational soils become more clayey 
with depth, but do so gradually and the 
total texture change is greater than the 
span of one texture group - for example, 
from a loam to sandy clay. 

Duplex soils, on the other hand, change 
sharply to a clayey subsoil. 

The text briefly describes soil of each 
group (see also Table 10) and indicates 
their pattern of distribution. Appendix 
6 explains some of the terms used in the 
description. 

Soil Description •• 

Organic Soils . • . [- : 

Organic soils, under the general term 
peats, consist of the accumulated un-
decomposed and partly decomposed remains 

of the characteristic plants of the bogs 
and fens. They are usually found be­
neath thriving bog or fen vegetation and 
are associated with a high water table 
and permanent wetness. Dry peats occur •:• 
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as shallow accumulations on the extens­
ive shelving rock around the escarpment 
of the mountain. 

Humified peats are formed by the decom­
position of peats as a result of their 
drying out; if humificatlon has proceed­
ed far enough, a fine crumb structure 
may develop. 

Peats can retain large quantities of 
water. They are very acid, and when dry 
are light and friable and may be readily 
wind-eroded, especially if exposed to 
loosening by frost action. 

Uniform Texture 

Stony loams 

Rock fragments predominate in a loamy 
soil matrix. The stones are little 
weathered. Because of the low propor­
tion of soil, these loams have a low 
water-holding capacity but high permea­
bility and, therefore, high initial 
infiltration rates. Bedrock usually 
occurs at shallow depth. Stony loams 
are common, but not extensive, on steep 
slopes and narrow ridge-tops, particu­
larly on rocks that fracture readily. 

Gravelly loams 

These common but not extensive soils 
form at the base of steep slopes - where 
slope detritus accumulates. They are 
usually brown or reddish brown loams or 
clay loams and contain a high proportion 

(20—40^) of gravel or rock fragments 
of small size. Texture grade may decrease 
with depth. They have moderately high 
water-holding capacity and very high 
infiltration rates and permeability, but 
relatively low available water capacity. 
The depth to bedrock may be several 
metres. Gravelly loams are moderately 
acid and probably have slightly greater 
plant nutrient availability than most of 
the districts ̂  soils. 

Coarse sandy loams 

Coarse sandy loams occur on the steeper 
slopes of granitic areas. They are dark 
greyish brown at the surface, gradually 
changing to dull brown or yellowish 
brown in the subsoil. They lack struc­
ture and, although coherence is poor 
when moist, they may be hard when dry. 
They are moderately acid and have low 
plant nutrient reserves and low avail­
able water capacity. Their ability to 
absorb rain and run-off is high, but 
they drain rapidly. 

Undifferentiated sandy loams 
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surfa 
prese 
textu 
relat 
fore 
in te 
inant 
Simil 
nutri 

alluvial 
ce darkene 
nee of dis 
ral strati 
ively rece 
have some 
xture and 
ly sandy t 
arly, wate 
ent status 

soils may have the nv-.: • 
d by organic matter; the 
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SOILS 
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Texture 
profi1e 

Orj?;anlc 

Unl I'orm 

Gradational 

DuplPX 

Other distlngulshl n;; featurer; 

Accumulation of plant drbi-1n below bop 
and fen vegetation 

Accumulation of plant debpln from heath 
vegetation 

Decomposlnir bog or fen heath 

Coarse-textured - Predominantly stone fragments 
- Loams and clay loams with a 
high proportion of gravel 

- Coarse sandy loams on granitic 
gnelssic rocks 

- Sandy, often variably bedded 
alluvial deposits 

Medium-textured - Loams and fine r.andy loams 
on alluvium, brown or greyish 

- Highly organic, well-structured 
soils from high areas 

Fine-textured - Dark claya with well-developed 
atructure - lime present 

- Dark i:lays with well-developed 
structure - lime absent 

Soil on stream alluvium 
- reddish 
- yellowish brown 

Soils with bleached subsurface (Ap horizon) 
- reddish 

- yellowish brown 

Brownish soils 
- pale, massive, hard 
- strongly coloured, weakly to 
moderately structured, friable 

Reddish soils 
- on basalt 
- on non-basaltic material 

strongly structured, hard 
- moderately structured, friable 

Reddish subsoil 
Yellow-brown subsoil 

Soil group 

Bog and fen peats 

Dry peats 

Humified peats 

Stony loams 

Gravelly loams 

Coarse sandy loams 

Undifferentiated sandy loams 

Brown and greyish loams 

Organic loams 

Dark structured calcareous clays 

Dark structured non-calcareous clays 

Reddish gradational soils on alluvium 
Yellowish brown gradational soils on 
alluvium 

Weakly bleached reddish pradatlonal 
soils 
Weakly bleached yellowish brown 
gradational soils 

I-'ale massive gradational soils 

Friable brownlsh gradational soils 

Reddish gradational soils on basalt 

Hard reddish gradational soils 
Friable reddish gradational soils 

Reddish duplex soils 
Yellowish duplex soils 
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drain freely but may have a water table 
within 2 metres of the surface. 

Brown and greyish loams 

In the alluvial soils formed on stream 
terraces, soil-forming processes have 
obscured most of the alluvial strati­
fication in the surface half metre or 
more. They are dark and well structured 
at the surface, but become less so with 
depth. A mottled horizon is common in 
the subsoil, Indicating periodic water­
logging. The porosity of the subsoil 
is moderately high, so good permeability 
may be expected. The loamy textures 
probably ensure a moderate available 
water capacity. 

Organic loams 

Sub-alpine areas where total precipitat­
ion is high and temperatures are low, 
particularly In winter, carry these 
soils. 

Typically, they are black organic loams 
with strongly developed crumb structure 
and high permeability. Their ability to 
absorb large quantities of rain and 
surface run-off and to release it slowly 
as subsurface flow is a notable feature, 
and an important one in these circum­
stances . 

They are very acidic soils and generally 
poor in plant nutrients. Although the 
more common form has weathered rock at a 
relatively shallow depth, some have a 

non-organic, more clayey subsoil and 
may be more than a metre deep. 

Dark structured calcareous clays 

These have limited extent, usually 
occurring in situations where drainage 
from basic rocks (such as basalt) 
accumulates. They are heavy clays with 
strongly developed blocky structure. 
They have not been closely studied, but 
could be expected to have low permeabil­
ity and available-water capacity, 
although probably moderately high fert­
ility. 

Dark structured non-calcareous clays 

Also of limited occurrenc 
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where alluvial deposition 
latlvely sluggish water, 
loams to light clays with 
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Gradational Texture 

Reddish gradational soil on alluvium 

Formed in alluvial fans and intermediate 
level stream terraces, these may have 
a weakly bleached subsurface horizon. 
Structure is weakly developed. They are 
moderately fertile soils, usually with 
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coarser-textured material below about 
a metre, which ensures free drainage. 

Yellowish brown gradational soils on 
alluvium 

These soils are relatively extensive on 
the intermediate stream terraces. Their 
textures range from loam or sandy loam 
at the surface to light clay in the 
subsoil. 

They lack structural development except 
in the subsoil, where weak to moderate 
structure is usual. A gravel layer com­
monly occurs below the profile at about 
a metre, so drainage is free. They are 
moderately acidic soils with reasonable 
fertility and moisture storage capabil­
ities . 

Weakly bleached gradational soils 

Several groups comprise this category. 
While they differ in degree of develop­
ment of structure, they are often hard 
to define clearly as separate groups. 
Two that can be separated are weakly 
bleached reddish gradational and weakly 
bleached yellowish brown gradational 
soils. _, • 

The soils occur mainly on lower mountain 
slopes and hills, and to a lesser extent 
on valley slopes, in the drier areas. 

Yellowish brown grada t iona l s o i l on 
alluvium 
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The reddish and yellowish brown groups 
are morphologically similar, the 
colour difference being mainly the 
result of poorer drainage in the latter. 
Usually a greyish brown loamy surface 
with moderate to weak structure overlies 
the paler weakly bleached horizon, which 
has similar texture to the surface. At 
depths of about 30--40 cm, the soil 
becomes more strongly coloured (reddish 
or yellowish brown) and the texture 
becomes more clayey. The subsoil seldom 
has a heavier texture than light clay, 
and is massive to weakly structured. 
In both groups porosity is relatively 
high. 

The yellowish brown massive form has a 
very dispersible subsoil and thus has 
a higher erosion hazard than the rest of 
the group. A form with a highly mottled 
subsoil occurs in areas that suffer pro­
longed wetness, 

The soils of the groups as a whole are 
moderately fertile and appear to be 
permeable and drain relatively freely, 
except where they are associated with 
drainage lines. Available water capac­
ity may be relatively low, particularly 
in sandy-textured soils. The ability of 
these soils to absorb run-off is moder­
ate; a moist soil could absorb about 
12—lh% of its volume before surface 
run-off would occur. 

Pale massive gradational soils 

These are predominantly sandy-textured 
and are usually associated with granitic 
areas, although not extensive. The 
texture profile may be almost uniform. 
Colours are pale brown and yellowish 
brown. The profile is massive except 
for possibly weak surface structure. 
The soils appear to have moderately low 
fertility and have low available water 
capacity. Total water-holding capacity 
may be moderately high, but poor surface 
structure results in a low infiltration 
rate. 

Friable brownish gradational soils 

This group comprises the most extensive 
soils of the higher-rainfall mountain 
areas and includes soil intergrading 
between the weakly bleached gradational 
soils and the organic loams. A typical 
profile has a litter layer 5—10 cm 
thick overlying a dark-brown friable 
loam with strongly developed fine struc­
ture. With increasing depth, the colour 
becomes paler as the Influence of organ­
ic matter decreases, then usually more 
reddish or stronger brown, and textures 
change to clay loam or light clay. Soil 
on acid Igneous parent materials is more 
yellowish, but that on Carboniferous 
"red beds" is dark red or even purplish 
red. 

However, because of the weak structure 
of the surface, poor land use may ser­
iously reduce the infiltration rate. 

Some profiles show little texture change 
and approach the features of uniform 
soils. These soils are friable, porous. 
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and usually relatively deeply weathered. 
They have high surface porosity and high 
permeability throughout, which results In 
a high capability for absorbing run-off. 
Available water capacity is relatively 
high (20—25% by volume) and total 
water-holding capacity is high, so even 
a moist soil could absorb about 30 mm of 
steady rain before surface run-off would 
occur. In these soils plant nutrients 
are concentrated in the surface where the 
cation exchange capacity is moderately 
high. They are moderately acidic. 

Friable reddish gradational soils 

These are widespread on upper river 
terraces and fans, and on plateaux and 
broad ridge-tops where the rainfall 
exceeds 890 mm. 

A typical profile commences with about 
6 cm of dark brown loam over about 8 cm 
of yellowish red or reddish brown loam 
to clay loam that merges with depth 
into the dark red or reddish brown light 
clay. 

The soil is moderately structured at 
the surface, but the rest Is medium 
sub-angular blocky that breaks to very 
fine sub-angular blocky at the deeper 
levels. 

Profile depth depends to a certain 
extent on the parent material. In deep 
old alluvium or colluvlum it may be 2.5 
cm or more, but weathered rock is gener­
ally found at about 1.2 m. 

F r i a b l e brown g r a d a t i o n a l s o i l d e v e l o p e d 
on colluvium 

Generally the soils are acid to very 
acid and have moderate to low natural 
fertility. 
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Reddish gradational soils on basalt 

Finely structured dark brown loam to 
clay loam at the surface gradually 
becomes moderately to well-structured 
strong reddish brown clay loam to light 
clay with depth. These soils are acidic 
and have lower than usual phosphorus and 
calcium contents. They have moderately 
high available water capacity (15—20^ 
by volume) and additional similar 
storage capacity in absorbing rain or 
surface run-off. 

Hard reddish gradational soils 

While simil 
on basalt, 
nutrient st 
structure, 
generally s 
guish them 
gradational 
expected to 
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ar morphologically to those 
these have lower plant 
atus. Their well-developed 
firm to hard consistence, and 
tronger colours also distin-
frora the friable reddish 
soils. However, they may be 
have similar to slightly 
storage capacities. 

These soils occur to a relatively 
limited extent on plateaux and older 
parts of the landscape. Friable reddish 
gradational soils occur on less-steep 
slopes in areas with annual rainfalls of 
about 900 mm or more on a range of 
parent materials. 

Moderately structured greyish brown 
loamy surface soil grades to friable 
moderately structured subsoils of clay 
loam to light clay, with colours ranging 
about reddish brown. The soils are 

porous throughout and may generally 
have water-holding capacities comparable 
to or slightly less than those of the 
friable brownish gradational soils. 
They are acid with moderate fertility. 

Duplex Soils 

Reddish duplex soils 

Although they occur extensively in the 
valleys of the study districts, reddish 
duplex soils are of limited extent on 
public land being found most commonly in 
the Chiltern area and around Beechworth 
and Stanley. 

Red duplex s o i l in the north of the 
study area 
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The surface horizon consists of a dark 
greyish brown loam or fine sandy loam, 
which grades into a greyish brown or 
brown loam. This overlies a reddish 
brown clay subsoil with a clear to 
abrupt boundary. The surface soil has 
no structure and sets hard when dry, 
although it may be relatively porous. 
The subsoil clays have moderately well-
developed structure and are firm when 
moist, but harden on drying. Weathered 
rock may occur at a depth of 1 m or less 
and there may be much fragmented rock 
throughout the profile. 

These soils 
flood-rain s 
have about 1 
but the subs 
5—10^. The 
thorough wet 
absorption, 
be available 
first 50 cm 
mm in the ne 

have a low capacity for 
torage. The surface loams 
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oil clays have only about 
se tend to swell after a 
ting, which impedes further 
About 65 mm of rain would 
for plant growth in the 
of the soil and a further 50 
xt 50 cm. 

Soil pH ranges from 5.5 to 5.0, with 
exchangeable magnesium dominant over 
calcium and measurable quantities of ex­
changeable sodium. Levels of available 
potassium are relatively high, but total 
phosphorus levels are low. 

Yellowish duplex soils 

Easily distinguished from the reddish 
duplex by their yellow or yellowish-
brown subsoils, these occur in two 
recognizable forms. 

Red duplex s o i l s ; the parent mater ia l i s 
colluvium of Ordovician shales and 
mudstones 

The more usual form is common on the 
plains in the north of the districts. 
The surface soil varies in depth and is 
usually gilgaied, except where the clay 

S033/74-8 
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subsoil is deep. Dark, gritty 
loam surface soil becomes pale 
structureless, usually loam or 
loam, with increased amounts o 
iron oxide concretions (bucksh 
in the horizon. This abruptly 
a yellowish brown heavy clay s 
usually with a wavy boundary b 
two. Although the clay has a 
developed structure, when wet 
and the material becomes only 
slowly permeable. 

loam to 
grey, 
silty 

f small 
ot) lower 
overlies 

ub s o i 1, 
etween the 
strongly 
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very 

available potassium but total phosporus 
is generally low. C:N ratios are mod­
erate (10—15) . 

The soils have limited ability to absorb 
heavy rain and soon become saturated. 
They frequently remain waterlogged for 
long periods in winter. Surface soils 
may retain up to 20^ available water by 
volume, but they are generally shallow 
and the subsoils have low capabilities. 

Although the surface horizons are 
usually moderately to strongly acid 
(pH 5.5 to ^.7), the subsoils vary. 
Acid subsoils are common, and neutral 
to alkaline subsoils less so. They are 
highly dispersible, due mainly to the 
dominance of exchangeable magnesium over 
calcium and the presence of measurable 
quantities of sodium. 

Cation exchange capacities are medium 
to low throughout the profile. Subsoils 
may contain substantial reserves of 
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12. LAND SYSTEMS 

The mapping system used in this chapter 
draws together environmental factors 
that are Important in determining land 
use. Areas are delineated and described 
where climate, parent material, topog­
raphy, soil, and original vegetation are 
uniform within the limits decided upon 
as significant for likely forms of land 
use. 

The most detailed and fundamental unit 
of mapping - termed a land component -
may be regarded as an area (such as a 
section of ridge-top) In which the 
environmental factors do not vary enough 
to significantly Influence any of the 
likely forms of use. 

Land components occur in a repetitive, 
consistent sequence or pattern - for 
example ridge-top site to basin floor 
site, and so it is practical to combine 
them Into larger units - termed land 
units. 

As an aid to mapping and general descrlp' 
tion, land units that have in common 
some significant characteristics (such 
as vegetation or land form) are grouped 
into mapping units termed land systems. 

The land systems described in this 
report are summaries of the systems des­
cribed by Rowe (1967, 1970, 1972, and 
unpublished reports). 
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Qeology 

O r a n l t e 

P r e d o m i n a n t l y f i n e - t e x t u r e d 
s e d i m e n t a r y r o c k of M i d d l e 
O r d o v l c i a n a g e ; some m e t a m o r p h o s e d 

O n e l s s and s c h i s t 

O n e l a s , soma s c h i s t and g r a n i t e 

A l l u v i u m and c o l l u v l u m of d i v e r s e 
o r i g i n w i t h v a r y i n g d e g r e e s of p e d o -
g e n t l c a l t e r a t i o n a c c o r d i n g t o a g e . 
Some i n e i t u w e a t h e r e d m a t e r i a l 

P l n e - a n d m e d i u m - t e x t u r e d s e d i m e n t s 

M e d i u m - t e x t u r e d s e d i m e n t s 

A l l u v i u m and c o l l u v l u m o f v a r i a b l e 
s o u r c e and t e x t u r e 

A l l u v i u m and c o l l u v l u m of v a r i a b l e 
s o u r c e and t e x t u r e 

A l l u v i u m , c o l l u v l u m of v e r y v a r i e d 
t e x t u r e d e r i v e d f rom s e d i m e n t a r y 
g r a n i t i c and m e t a m o r p h i c r o e k a 

C o l l u v l u m and a l l u v i u m of v a r i e s 
t e x t u r e d e r i v e d from s e d i m e n t a r y 
i g n e o u s and m e t a m o r p h i c r o c k s 

A l l u v i u m of v a r i e d t e x t u r e d e r i v e d 
from a v a r i e t y o f s o u r c e r o c k s 

O r d o v i c i a n s e d i m e n t a r y , m e t a ­
m o r p h i c and g r a n i t i c r o c k a 

O r d o v l c i a n s e d i m e n t a r y , m e t a ­
m o r p h i c a n d g r a n i t i c r o o k s 

M a i n l y O r d o v l c i a n s h a l e s and 
roudstonea 

C o l l u v l u m and a l l u v i u m d e r i v e d 
m a i n l y from O r d o v l c i a n a h a l e a 
and m u d s t o n e s 

Onelfls and a c I i l B t 

S o i l s 

C o a r s e s andy loams and p a l e m a s s i v e g r a d a t i o n a l 
s o i l s , w e a k l y b l e a c h e d on l e s s s t e e p s l o p e s ; some 
r e d d i s h and y e l l o w i s h d u p l e x s o i l s ; r a l l c c l a y 
and w e a t h e r e d r o c k ( b o t h r e d d i s h ) a t d e p t h s be low Im 

R e d d i s h d u p l e x s o i l s on convex s l o p e s ; y e l l o w d u p l e x 
s o i l s In d e p r e s s l o n a , weak ly b l e a c h e d g r a d a t i o n a l 
s o i l s p r e d o m i n a t e on s t e e p l y - s l o p i n g l a n d 

R e d d i s h d u p l e x s e l l a on t h e l e a s - s t e e p u p p e r s l o p e s , 
w e a k l y b l e a c h e d g r a d a t i o n a l s o l l a and some u n d i f f ­
e r e n t i a t e d s t o n y loams on s t e e p m i d - s l o p e s ; y e l l o w i s h 
d u p l e x s o i l s I n d e p r e s s i o n s 

R e d d i s h g r a d a t i o n a l s o i l s , weak ly b l e a c h e d on s t e e p 
s l o p e s and f r i a b l e on p l a t e a u x 

M a i n l y a l l u v i a l brown loams and w e a k l y b l e a c h e d g r a d ­
a t i o n a l s o i l s , r e d d i s h d u p l e x s o i l s on f a n s and h i g h e r 
t e r r a c e s ; u n d i f f e r e n t i a t e d s andy loams on f l o o d p l a i n , 
w e a k l y b l e a c h e d g r a d a t i o n a l s o i l s on f l a n k i n g s l o p e s 

Y e l l o w i s h - b r o w n g r a d a t i o n a l s o i l s o n a l l u v i u m and 
brown l o a m s ; some u n d i f f e r e n t i a t e d s a n d y loams 

Y e l l o w i s h - b r o w n g ^ ' ^ d a t l o n a l s o i l s on a l l u v i u m and 
brown l o a m s j some u n d i f f e r e n t i a t e d s a n d y loams 

R e d d i s h and y e l l o w i s h d u p l e x s o i l s 

F r i a b l e r e d d i s h g r a d a t i o n a l s o i l s ; r e d d i s h d u p l e x 
s o i l s 

R e d d i s h and y e l l o w i s h d u p l e x s o i l s and some 
y e l l o w i s h b rown g r a d a t i o n a l s o i l on a l l u v i u m 

R e d d i s h d u p l e x s o i l s , f r i a b l e r e d d i s h g r a d a t i o n a l 
s o i l s , w e a k l y b l e a c h e d r e d d i s h and y e l l o w i s h 
brown g r a d a t i o n a l s o i l s 

Y e l l o w l a h brown g r a d a t i o n a l s o i l s on a l l u v i u m , 
b rown loama and some u n d i f f e r e n t i a t e d s a n d y loams 

Weakly b l e a c h e d , g r a d a t i o n a l s o i l s on h i l l o c k s 
w i t h some f r i a b l e brown g r a d a t i o n a l a o i l s ; r e d d i s h 
d u p l e x s o i l s on t e r r a c e s and fans 

Weakly b l e a c h e d , g r a d a t i o n a l s o i l s on h i l l o c k s 
w i t h some f r i a b l e b rown g r a d a t i o n a l s o i l s ; r e d d i s h 
d u p l e x s o i l s on t e r r a c e s and f a n s 

F r i a b l e r e d d i s h g r a d a t i o n a l s o l l a , h a r d r e d d i s h 
w i t h some f r i a b l e brown g r a d a t i o n a l s o i l s 

F r i a b l e r e d d i s h g r a d a t i o n a l s o i l s ; w e a k l y -
b l e a c h e d r e d d i s h and y e l l o w i s h - b r o w n g r a d a t i o n a l 
s o i l s ; r e d d i s h d u p l e x s o i l s 

R e d d i s h d u p l e x s o l l a j f r i a b l e r e d d i s h g r a d a t i o n a l 
B o i l a , some w e a k l y - b l e a c h e d g r a d a t i o n a l s o i l s 

N a t i v e v e g e t a t i o n 

G e n e r a l l y open f o r e s t I and wood land I of B l a k e l y ' s 
r e d gum, w i t h l o n g - l e a f box on t h e d e e p e r s o l l a ; 
open f o r e s t I I of l o n g - l e a f box on t h e more c l a y e y 
s o i l s w i t h h i g h e r r a i n f a l l 

O e n e r a l l y open f o r e s t I I of g r e y box w i t h r e d 
s t r i n g y b a r k , and some r e d i r o n b a r k , r e d b o x , l o n g -
l e a f e d b o x , and B l a k e l y ' s r e d gum; r e d i r o n b a r k 
a l o n g on t h e r e d d i s h s o i l s of t h e r i d g e s and 
B l a k e l y ' s r e d gum I n d e p r e s s i o n s 

O r i g i n a l l y o p e n f o r e s t I and I I o f l o n g - l o a f box 
and some B l a k e l y ' s r e d gum 

Open f o r e s t I and I I o f l o n g - l e a f b o x ; open f o r e s t 
I I of b r o a d - l e a f p e p p e r m i n t ; some open f o r e s t I I I 
of n a r r o w - l e a f p e p p e r m i n t ; h e a t h ; m o s s l a n d ; open 
f o r e s t I and I I of B l a k e l y ' s r e d gum 

Main ly wood land I I and open f o r e s t of f o r e s t r e d 
gum o r of r i v e r r e d gum; open f o r e s t I I of l o n g -
l e a f box 

Woodland I I o f r i v e r r e d gum 

Woodland I I o f r i v e r r e d gum; open f o r e s t I I of 
awamp gum i n s o u t h e r n a r e a s 

Woodland I I o f B l a k e l y ' s r e d gum w i t h w h i t e box i n 
n o r t h , t e n d i n g t o open f o r e s t I I of B l a k e l y ' s r e d 
gum w i t h r e d b o x , b u t b u t , and r e d s t r l n g y b a r k 
e l s e w h e r e 

Open f o r e s t I I I and I I o f n a r r o w - l e a f and b r o a d -
l e a f e d p e p p e r m i n t , w i t h l o n g - l e a f e d box on d r i e r s i t e s 

Woodland and open f o r e s t I I of B a l k e l y ' s r e d gum 
g r a d i n g i n t o l o n g - l e a f box open f o r e s t I I 

N a r r o w - l e a d p e p p e r m i n t o p e n f o r e a t I I I , b r o a d - l e a f 
p e p p e r m i n t and l o n g - l e a f box open f o r e s t I I , c a n d l e ­
b a r k and swamp gum I n some m o l a t c o o l l o c a l l t i e a 

Open f o r e s t and woodland I I of r i v e r r e d gum; open 
f o r e s t I I of .swamp gum I n s o u t h e r n a r e a s 

Open f o r e s t I I of b r o a d - l e a f e d p e p p e r m i n t ; open 
f o r e s t I I I of n a r r o w - l e a f p e p p e r m i n t ; some open 
f o r e a t I I of l o n g - l e a f box and swamp gum 

L o n g - l e a f b o x , wood land I I o f B l a k e l y ' s r e d gum 
and r i v e r r e d gum 

• p e n f o r e a t TIT o f n a r r o w - l e a f p e p p e r m i n t w i t h c a n d l e ­
b a r k and some b l u e gum; open f o r e s t I I l o n g - l e a f box 
on d r y a i t e a 

Open f o r e s t I I of b r o a d - l e a d p e p p e r m i n t and l o n g - l e a f 
b o x , m e r g i n g t o open f o r e s t I I I of n a r r o w - l e a f p e p p e r ­
m i n t 

Open f o r e a t I I of b r o a d - l e a f p e p p e r m i n t , l o n g - l e a f 
b o x j n a r r o w - l e a f p e p p e r m i n t on w e t t e r f r i n g e ; open 
f o r e s t I I of f o r e s t r e d gum on f l a t s 

H a z a r d s 

E r o s i o n h a z a r d h i g h : c l e a r i n g of s l o p e a would r e s u l t 
In w e t t e r d r a l n a g e - l l n e s and headward e r o s i o n of 
g u l l i e s ; s t r o n g r e g r o w t h o f t r e e s o f t e n c l e a r i n g i s a 

d i f f i c u l t y I n l a n d d e v e l o p m e n t 

G r a d a t i o n a l s o i l s w i t h p o o r a t r u c t u r e e r o d e e a a l l y ; 
s u r f a c e run o f f and s e e p a g e from c l e a r e d s t e e p e r a r e a s 
c o n t r i b u t e t o g u l l y e r o s i o n i n d r a i n a g e l i n e s and 
s u r r o u n d i n g p l a i n s , and t o p e a k - f l o w s , f l o o d i n g , and 
e x c e s s i v e w e t n e s s 

M o d e r a t e t o h i g h s h e e t and g u l l y i n g on a l l c l e a r e d 
s l o p e s and m o d e r a t e mass-raovement h a z a r d on t h o s e f a c i n g 
s o u t h 

M o d e r a t e e r o s i o n h a z a r d on s t e e p s l o p e s ; l o w e r on 
p l a t e a u x ; c l e a r i n g c o n t r i b u t e s t o peak f lows and f l o o d i n g 

E x c e s s i v e w e t n e s s l e a d i n g t o p u d d l i n g of s o i l ; f l o o d i n g 
l e a d i n g t o d i f f i c u l t i e s of management ; m o d e r a t e a h e e t 
and g u l l y e r o s i o n on h i l l s and s i d e s o f t e r r a c e s , p a r t i ­
c u l a r l y i n d r i e r a r e a a ; s t r e a m - b a n k e r o s i o n 

E x c e a s l v B w e t n e s s l e a d i n g t o p u d d l i n g o f s o i l ; f l o o d i n g 
l e a d i n g t o d i f f i c u l t i e s o f management ; m o d e r a t e s h e e t 
and g u l l y e r o s i o n on h i l l s and s i d e s of t e r r a c e s , p a r t i ­
c u l a r l y I n d r i e r a r e a a ; s t r e a m - b a n k e r o s i o n 

E x c e s s i v e w e t n e s s l e a d i n g t o p u d d l i n g of s o i l ; f l o o d i n g 
l e a d i n g t o d i f f l c u l t i e a of management ; m o d e r a t e s h e e t 
and g u l l y e r o a i o n on h i l l s and a i d e s of t e r r a c e s , p a r t i ­
c u l a r l y I n d r i e r a r e a s ; s t r e a m - b a n k e r o s i o n 

M o d e r a t e s h e e t and g u l l y 

Low s h e e t and g u l l y e r o s i o n h a z a r d 

Mode ra t e s h e e t and g u l l y e r o s i o n h a z a r d 

Low t o m o d e r a t e a h e e t and g u l l y e r o s i o n h a z a r d 

E x c e s s i v e w e t n e s s l e a d i n g t o p u d d l i n g of s o i l ; f l o o d i n g 
l e a d i n g t o management d i f f i c u l t i e s ; m o d e r a t e s h e e t and 
g u l l y e r o a i o n on h i l l s and s i d e a of t e r r a c e s , s t r e a m -
b a n k e r o s i o n 

M o d e r a t e s h e e t e r o s i o n on h l l l o c k a ; l o w e r s h e e t and 
g u l l y e r o s i o n on t e r r a c e s and f a n a ; s t r e a m - b a n k e r o a i o n 

M o d e r a t e s h e e t e r o s i o n on h i l l o c k s ; l o w e r s h e e t and 
g u l l y e r o s i o n on t e r r a c e s and f a n s ; s t r e a m - b a n k e r o a i o n 

E r o s i o n h a z a r d g e n e r a l l y l o w ; r e a d i n g on s t e e p e r s l o p e s may 
I n c r e a s e peak f l ows and s t r e a m t u r b i d i t y 

Mode ra t e s h e e t and g u l l y e r o a i o n h a z a r d ; r o a d l n g and 
p r o t e c t i v e b u r n i n g on s l o p i n g l a n d c o u l d l e a d t o 
I n c r e a s e d peak f l ows 

Low t o m o d e r a t e s h e e t and m o d e r a t e g u l l y e r o s i o n h a z a r d 



Land s y s t e m 

B ig Ben 
B 

Tawonga 
Baranduda 

Tb 

Tawonga 
Werna tong 

Tw 

Tawonga 
D a r b a l o n g 

Td 

Bowman 
Bo 

Myrrhee 
My 

Drum-top 
D 

Toombul lup 
To 

Wabonga 
W 

Mahalkah 
Ha 

King 
Kl 

Koonlka 
Ko 

P i n n a c l e s 
F l 

Mount B u f f a l o 
MB 

W l n t e r l g a 
Wl 

L a n d s c a p e 

P l a t e a u x , d i s s e c t e d t o r o l l i n g t o p o g r a p h y . With 
some h i l l s ; e l e v a t i o n 6 0 0 — 1 , 1 0 0 m 

S t e e p t o v e r y s t e e p a b o u t 300—760 m 

S t e e p t o v e r y s t e e p ; e l e v a t i o n U50—900 m 

S t e e p t o v e r y s t e e p ; e l e v a t i o n 6 0 0 — 1 , 3 0 0 m 

H i l l y w i t h s t e e p s l o p e s a l o n g c e n t r a l r i d g e s ; 
some l e s B - s t e e p s l o p e a on p i e d m o n t s u r f a c e s 
i n n o r t h e r n p a r t s 

M o d e r a t e l y s t e e p , and s t e e p s l o p e a of r l d g e a 
and s p u r s ; s t e e p b a s i n s a t h e a d s of v a l l e y s ; 
s m a l l a r e a of r o l l i n g p l a t e a u x 

D l a s e o t o d f o o t h l l l a r i s i n g from a b o u t 300 m 
b r o a d r i d g e s a t a b o u t 500 m e l e v a t i o n 

U n d u l a t i n g p l a t e a u x ; e l e v a t i o n 500—900 ra 

R o l l i n g , d i s s e c t e d p l a t e a u x and b r o a d r i d g e 
t o p s ; e l e v a t i o n 5 0 0 — 1 , 1 0 0 m 

Low h l l l a and c a p p l n g s of b a s a l t , t he f o o t h i l l s 
g r a d e i n t o u n d u l a t i n g s u r f a c e of u n d e r l y i n g 
p l a t e a u x . E l e v a t i o n ; 730—970 ra 

S t e e p t o v e r y s t e e p m o u n t a l n o u e r l d p e s and S p u r s 
w i t h n a r r o w v a l l e y s ; e l e v a t i o n H^O—900 m 

Deeply d i s s e c t e d h e a d w a t e r s w i t h s t e e p s l o p e s ; 
e l e v a t i o n 5 0 0 — 1 , 1 0 0 m 

S t e e p t o v e r y s t e e p s l o p e s w i t h I n t e r - m c n t a n e 
Ijiaslns a t v a r i o u s l e v e l s and s m a l l p l a t e a u x , 
e l e v a t i o n 5 0 0 — 1 , 1 0 0 m 

E l e v a t e d g r a n i t e b l o c k w i t h a g e n t l y d l a e e c t e d 
p l a t e a u and s u r r o u n d i n g p e a k s a t 1 , 5 0 0 — 1 , 7 5 0 m 
e l e v a t i o n and v e r y a t e e p t o p r e c i p i t o u s s l o p e s 
down t o v a l l e y s a t a b o u t 250 m e l e v a t i o n 

P r e d o r a i n a t l y a t e e p t o v e r y a t e e p s l o p e s w i t h 
s m a l l p l a t e a u x , h i g h - l e v e l s h a l l o w b a s i n s , and 
b r o a d - t o p p e d r i d g e a up t o 1,100 m 

Average a n n u a l r a i n f a l l 
U s e f u l n e s s as s o u r c e of w a t e r 

8 7 5 — 1 , 1 2 5 mm 

7 5 0 — 1 , 0 0 0 mm 

1 , 0 0 0 — 1 , 2 5 0 m 

1 , 2 5 0 — 1 , 5 0 0 mm 

700 mm i n t h e n o r t h e r n p a r t s t o 1 ,100 mm 
I n t h e s o u t h e r n p a r t s 

E s t l m s t e d 9 5 0 — 1 , 1 5 0 mm 

7 5 0 - 1 , 2 5 0 IT; a m i n o r w a t e r s o u r c e a r e a 

1 , 0 0 0 — 1 , 3 5 0 mm. A m o d e r a t e w a t e r 
s o u r c e a r e a 

1,000 mm t o o v e r 1,250 mm, A u s e f u l 
s o u r c e o f w a t e r i n t e r m s o f summer f low 
a s w e l l as t o t a l y i e l d 

1 , 1 5 0 — 1 , 2 5 0 mm. A u s e f u l s o u r c e of 
w a t e r 

E s t i m a t e d 1 , 0 0 0 — 1 , 3 0 0 mm; a m o d e r a t e l y 
v a l u a b l e s o u r c e o t v a t e r 

1 , 0 0 0 — 1 , 2 5 0 mm; a s i g n i f i c a n t s o u r c e 
o f w a t e r 

E s t i m a t e d 90O—1,100 mm 

R a n g i n g from 1 ,000 mm w i t h m i l d w i n t e r 
t e m p e r a t u r e t o a b o u t 1 ,900 mm w i t h w i n t e r 
snow; a v e r y v a l u a b l e s o u r c e of w a t e r 
a t h i g h e r e l e v a t i o n s 

E s t i m a t e d 1 , 1 5 0 — 1 , 3 0 0 mm 

Geology 

O n e l s s and s c h i s t u s u a l l y d e e p l y 
w e a t h e r e d 

Granite, metamorphic 
and 

Ordovlcian Bediroentary 
rocks 

Ordovlcian f i ne - t ex tu red aadiments 

Ordovician f i ne - t ex tu red sediments 
with caps of Te r t i a ry baaa i t on 
plateaux 

Upper Devonian ac id i c volcanic 
rocks 

Upper fievonlan acidl i ; volcanic 
rocks 

Lower Carboniferous sedimentary 
rooks 

Ter t ia ry basa l t mainly over ly ing Car-
bonlferoua sedlmente (cos rse - tex tu red 
In northern p a r t s , f i ne - t ex tu red in 
southern) and some rhyodaci te and 
r h y o U t e 

Acidic l avaa , predominantly 
r h y o l j t e 

Lower Carboniferous sedimentary 
rooks 

Oranlte 

Granite 

Ordovlcian f ine - t ex tu red sediment­
ary rocks , with metamorphosed forms 
near the g ran i t e 

Sol la 

F r i ab l e reddish g r a d s t l o n s l s o i l s , f r i a b l e brown 
grada t iona l s o i l s ; some stony li^ama 

Weakly bleached reddish g rada t iona l B D I I B . Pale 
maoslve g rada t iona l s o i l s 

F r i ab l e reddish and brownish g rada t iona l s o i l s 

F r i ab l e brownish g rada t iona l s o i l s 

Morth: reddish duplex s o i l s on gen t l e upper s l o p e s , 
weakly bleached g rada t iona l s o i l s on s teep mJd-
s l o p e s , and yellow duplex s o i l s on poorly drained 
lo^e^ s l o p e s ; sou th : f r i a b l e reddish and brownish 
g rada t iona l s o i l s , plus stony loams 

Weak bleached reddish g rada t iona l with yel lowish 
weakly bleached g rada t iona l s o i l s in poorly drained 
s i t e s ; on b a s a l t , f r i a b l e reddish g rada t iona l s o i l s 
with dark w e l l - s t r u c t u r e d non-calcareous c lays In 
poorly drained s i t e s 

Shallow atony loama and f r i a b l e reddish and orownlah 
grada t iona l a o l l s on broad r idges and upper s l o p e s , 
yel lowish duplex s o i l s on lower a lopes and f o o t h i l l s 

F r i ab l e brownish grada t iona l s o i l s ; some f r i a b l e 
roildlBh g rada t iona l ao i i s 

Reddish and yellowlah duplex s o i l s ; some weakly 
bleached g rada t iona l s o i l s and u n d i f f e r e n t i a t e d 
stony loams; f r i a b l e reddish g rada t iona l aoI Is on 
higher p la teaux 

Reddish g rada t iona l s o i l s on b a a a i t ; elsewhere f r i a ­
ble brownish grada t iona l s o i l s of va r i ab l e t e x t u r e 
( inc lud ing aome purp l i sh - red Bolls on the Carbon­
i ferous "red beds") 

F r i ab l e brownish and reddish g rada t iona l s o i l s , 
usual ly shal low; stony loams are common 

Rldgea and ateep west s l o p e s , u n d i f f e r e n t i a t e d sandy 
loams; long s l o p e s , f r i ab l e brownish g rada t iona l 
s o i l s ; f o o t h i l l s , f r i a b l e brownish g rada t iona l a o i l s 
(Usually weakly-bleached) 

Pale massive g rada t iona l s o i l s on s teep s l o p e s ; on 
l e s s - s t e e p Slopes, f r i a b l e reddish and brownish 
g rada t iona l s o i l s , reddish duple t s o l j s a t lower 
e l eva t ions 

On the pjflteao the s o i l s form a sequence, from s tony, 
shallow organic loams on rocky o u t c r o p s , through 
deeper organic loams on gent le a l o p e s , to humified, 
fen and bog peata In dep res s ions ; on the surrounding 
s lopes are s tony , sandy loame and f r i a b l e brownish 
and reddish g rada t iona l a o l l s 

F r i ab l e reddish and brownish g rada t iona l s o i l s ; some 
grave l ly loams and pale massive g rada t iona l s o i l s 

Nature vege ta t ion 

Open fo res t I I 4 I I I of narrow-leaf and b road- l ea f 
peppermint with candlebark gum and blue gum; some 
small a reas of open fo re s t IV of a lp ine aoh; open 
fo re s t I I o t snow gunj 

Open fo res t 11 long- l ea f box and b road- l ea f pepper­
mint 

Open fo res t I I I narrow-leaf peppermint some open 
fo res t I I b road- l ea f peppermint 

Open fo re s t IV a lp ine ash open fo ros t I I I narrow-leaf 
peppermint 

Oenerally open fo res t I I B lake ly ' s red gum and long-
lea f box in the nor th grading in to open fo res t I I - I I I 
of narrow-leaf and b road- l ea f peppermint in the south 

Woodland 11 and open fo re s t 11 of long- lea f box with 
red s t r l n g y b a r k , red box and yellow box; on b a s a l t i c 
s o i l s , open woodland I I of l ong- l ea f box with red box 
and yellow box 

Open f o r e s t I I of long- loaf box on r idges and upper 
a l o p e s ; open fo rea t I I of b road- lea f peppermint on 
lower s lopes and f o o t h i l l s ; open fo res t I I I of narrow-
l e a f pepperwJnt in h i g h e r - r a i n f a l l p a r t s 

Open fo res t IV of messmate on pla teaux t o p s ; open 
fores t I I I of nar row-leaf peppermint on surrounding 
gen t l e s l o p e s ; open fo res t I I of swamp gum In broad 
drainage l i n e s 

Mainly open fo re s t I I of b road- lea f peppermint on 
d r i e r s i t e s , with open fo res t of narrow-leaf pepper­
mint In wet te r a r e a s ; open fo re s t 111 of messmate on 
p l a t e a u - t o p s and open fo re s t I I of swamp gum in 
depress ions 

Open fo re s t 11 to I I I of narrow-leaf peppermint on 
b a s a l t i c s o i l s and on other s o i l s of f i ne r t e x t u r e ; 
open fo res t I I of b road- l ea f peppermint on c o a r s e r -
tex tured s o i l s ; manna gum and mesamate on deeper 
s o i l s In s h e l t e r e d s i t e s 

Banging from open foreat I I of b road- lea f peppermint 
In d r i e r p a r t s to open fo rea t I I I of narrow-leaf 
peppermint with candlebark In wet te r p a r t s 

Open fo rea t I I of b road- lea f peppermint or no r th ­
western s l o p e s , elsewhere open fo re s t I I I of narrow-
lea f peppermint or of messmate a t h igher e l e v a t i o n s ; 
open fo res t IV of a lp ine ash and candlebark; open 
fo re s t I of snow gum and b road- l ea f peppermint 

Open fo re s t I I I of narrow-leaf peppermint u l t h 
candlebark and aome b road- l ea f peppermint in the 
h igher or we t te r a r e a s ; open fo re s t 11 to I I I of 
long- lea f box In lower or d r i e r p a r t s 

Plateau from rocky outcrop* to dra inage l i n e s : open 
foreat I , woodland I of snow gum; closed hea th ; 
closed g r a s s l and ; closed shor t heath on humified pea t s 
and moss beds on boga. Surrounding s l o p e s , from 
lower e l eva t i on and d r i e r s i t e s to h igher e l eva t i on 
and wet te r s i t e s ; open fo re s t I I of b road- l ea f 
peppermint with red s t r lngybark o r candlebark; open 
fo res t I I I of narrow-leaf peppermint to 1,200 m; open 
fo re s t IV of a lp ine ash and candlebark; above 1,500 m 
open fo rea t I I I and I I of candlebark and snow gum 

From lower e l eva t i on to h ighe r : open fo res t I I of 
l ong- l ea f box with red s t r l n g y b a r k , blue gom and 
candlebark ; open fo re s t I I i I I I of narrow-leaf 
peppermint with candlebark; some open fo re s t I I I 
and IV of a lp ine ash; open fo re s t I I I and I I of 
candlebark and snow gum 

Hasarda 

Low s o i l e roa ion hazard , except In 
• t e e p e r country 

High sheet eroaion h a i a r d ; could become flood source a reas 
i f a b i l i t y of s o i l s to absorb and hold water Impaired 

Moderate sheet e r o s i o n ; damage by f i r e , roadlng and logging 
can lead to increased paak flows and stream t u r b i d i t y 

Eroaion hazard low to moderate; r ead ing and logging un less 
c a r e f u l l y c o n t r o l l e d , w i l l cause long term s o i l damage 
lead ing to increased peak flows and stream t u r b i d i t y 

High eros ion hazard s lopes in nor the rn p a r t s ; annual p l a n t s 
tend to gain dominance In c l ea r ed a r e a s ; c lose a s s o c i a t i o n 
of s teep and l e s s - s t e e p a reas makes safe management d i f f ­
i c u l t ; In south a reas roadlng and f i r e may inc rease peak 
flows and stream t u r b i d i t y 

Steep alopes when c leared are subjec t to mass-movement 
e ros ion and, i f poorly managed, to excess ive wetness In 
w i n t e r , r e s u l t i n g in g u l l y i n g of lower land 

High on s t eep nor thern s lopes with c l e a r i n g or p r o t e c t i v e 
burning; moderate on r o o t h l l l a with c l e a r i n g 

Low e ros ion ha ta rd 

Moderate so i l e roa ion hazard ; Winter cold and i s o l a t i o n 
are drawbacks to a g r i c u l t u r a l uae of h igher p la teaux 

Oenerally low eros ion ha7ard ; f e r t i l i z e r requirements 
are h igher on c o a r s e - t e x t u r e d s o l l a 

Severe fol lowing w i l d f i r e ; moderate a f t e r con t ro l l ed 
burning; Inc reased peak flows and stream t u r b i d i t y occur 
a f t e r f i r e 

Severe aoJ l e ros ion a f t e r w i l d f i r e and moderate a f t e r 
con t ro l l ed burn ing , except a t h igher e l e v a t i o n s 

High eros ion s o i l hazard ; with c l e a r i n g dra inage l i n e s 
in g r a n i t e s o i l s become very wet anU l i a b l e to Kul ly ing; 
road dra inage can lead to e ros ion 

Moderate to low, s o i l e roa ion hazard but access roads 
and logging , I f uncon t ro l l ed can lead to increaaed stream 
t u r b i d i t y and peak flows 

Moderate to low, but access roads and logg ing . If un­
c o n t r o l l e d can lead to Increased stream t u r b i d i t y and 
peak flows 
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13. HAZARDS 

The physical anti biological entities 
that comprise the environment form a 
dynamic but balanced system that is con­
stantly changing under the influence of 
external and Internal forces. European 
settlement (and the conversion of nat­
ural bush to agricultural land) has been 
a powerful factor in changing the 
natural balance of this system. Most of 
the changes have been aimed at improving 
the environment for Man. Unfortunately 
some changes have not done so, and now 
adversely affect the ability of the en­
vironment to provide a sustained yield. 

The improvement in scientific knowledge 
and its application have reduced the 
harmful effects of some of the hazards 
associated with these changes, but pros­
perity, technical innovation, and pop­
ulation growth are rapidly increasing 
the level and diversity of changes to 
the environment. It is thus becoming 
increasingly Important to indentify and 
control the major hazards in order to 
conserve productivity. 

Soil Deterioration 

Soil is constantly, but slowly, being 
made by the interaction of physical and 
biological forces. Gradual soil removal 

and redeposltion also occurs naturally 
and is part of the continuing geological 
process. 

Use of land may speed up soil loss and/ 
or reduce fertility. Soils vary in 
their resilience to erosion forces. 
This variability is governed by a number 
of factors, including the physical 
constituents of the soil and their 
cohesion, the existence of a protective 
covering such as vegetation, and also 
the local terrain and the condition of 
the surrounding country. The land 
systems and soils chapters discuss the 
variable susceptibility of soils to 
erosion and the different types of eros­
ion that occur. 

Soil deterioration Involves the commun­
ity in losses, which are normally long-
term. The fundamental loss is the per­
manent reduction in production potential 
and, to some extent, in the inherent 
versatility of the land. In addition, 
the control and correction of soil 
deterioration Involves direct cost. 

Moreover, part of the soil from erosion 
is carried into streams. The resultant 
increased silting can Increase, not only 
the occurrence of flooding but also the 
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cost of water storages. Heavy deposits 
of silt on the river flood-plains can 
reduce their fertility. Increased 
turbidity, colour, and total dissolved 
solids can Increase the cost of using 
this water for domestic and Industrial 
purposes. 

Visible erosion reduces the aesthetic 
appeal of the region and could affect 
tourism. Reduction in the quality of 
vegetation and wildlife habitat can 
occur concomitantly with soil deterior­
ation and could reduce the value of the 
area for recreation. 

The losses accrue In varying degrees 
from most land uses that may create a 
soil deterioration hazard - agriculture, 

Gully e r o s i o n , Murmungee R i v e r 

forestry, mining, recreation, and their 
associated activities. 

Agriculture is the 
alienated land. Mo 
occurs on farming 1 
the concern of the 
organizations such 
tion Authority. Po 
main causes of soil 
tricts recently is 
slopes, especially 
soil Is less able t 
ion forces, without 
such as contouring. 

main land use on 
st soil erosion that 
and is principally 
farming community and 
as the Soil Conserva-
sslbly one of the 
erosion in the dls-
the clearing of steep 
in areas where the 
o withstand the eros-
adequate precautions 

The principal agricultural use of public 
land is forest grazing and apiculture. 
Stock trampling readily disturbs the 
loose, humus-rich soils of the high 
country and reduces their ability to 
withstand the forces of wind and water 
erosion. Much of the forest area in the 
districts that is leased for grazing has 
soils stable enough to ensure that eros­
ion from this cause is not critical to 
maintaining production. 

Aplculturists normally stay on the 
lower, more accessible country. Soil 
deterioration from their activities is 
slight and unlikely to be of much 
concern in the foreseeable future. 

In natural forest the main period of 
high erosion hazard is the summer and 
autum-n. Loss of vegetation cover in­
creases it. Soil loss on severely burnt 
areas can be considerable, especially if 
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the vegetation takes several seasons to 
become fully re-established. 

Soil erosion can be caus 
the construction of fore 
roads. Logging in fores 
it, especially when exte 
clear-felled. Logging 1 
create heavy erosion loc 
presence of moist soils, 
conditions, and ground c 
in the Immediate area te 
its extent. 

ed by and durlni 
st tracks and 
t can increase 
nsive areas are 
n winter can 
ally, but the 
good growing 
over vegetation 
nds to restrict 

Each area clear-felled for pine plant­
ations is normally quite large, and is 
allowed to dry over the summer months 
before being burnt in the autumn. It 
Is planted during the winter, and has a 
vegetation cover within about 12 months. 
Soil erosion and associated problems are 
likely to recur during harvesting and 
replanting of the area, normally 30—40 
years later. The Forest Commission and 
Soil Conservation Authority have devel­
oped management principles to ameliorate 
these problems. 

Mining Is another form of land use that 
can cause erosion. Gravel mining is 
probably the most important, especially 
when large areas of land are left un-
vegetated for long periods. The Soil 
Conservation Authority and Mines Depart­
ment co-operate to ensure the eventual 
rehabilitation of these areas. 

Soil erosion can be caused by 
damage to vegetation and soils by 

wheeled vehicles. In addition to work, 
recreation generates an increasing 
amount of travel in bushlands. Some 
bush areas are used fairly intensively 
and consequently suffer from erosion 
that reduces their aesthetic appeal. 
Recreational activities such as fossick­
ing in rivers and streams for gold and 
gemstones can cause erosion. 

Fire 

Bushfires are a natural phenomenon in 
the Australian environment. 

The eucalypt forests of Victoria are 
recognized as among the most fire-
hazardous areas of the world, and the 
forests in the study districts are no 
exception. Most species shed bark and 
leaves in quantities that result In 
annual fuel accumulations of up to 6 
tonnes per hectare on the forest floor. 
Different areas of the study districts 
have different levels of fire hazard. 

The vegetation in these areas has 
adapted itself to withstand the differ­
ent frequencies of fire. Topographic, 
edaphlc, and climatic factors primarily 
influence the fire danger. 

Areas that have low fire danger and are 
burnt very infrequently, such as wet 
sclerophyll forest, contain eucalypts 
that are very susceptible to fire dam­
age . Alpine ash Is such a species and 
is adapted to infrequent but destructive 
fires. Intensive fire readily kills it, 
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but produces seed-bed conditions favour­
able for its regeneration. Without 
fire, this species would eventually be 
replaced by other forest trees. 

Long-leaf box fores t recovering from 
f i r e 

Drier forests are more frequently burnt. 
The eucalypts found there are adapted 
to frequent fire and are rarely killed. 
However, the frequency of fires greatly 
influences the understorey species. 

Fire danger is greatest in summer, es­
pecially during prolonged periods of dry 
weather when hot winds from the interior 
blow strongly from the north. Morth-
and west-facing steep slopes are espec­
ially prone to fire. 

Fires are started by lightning and Man. 
Early settlers noted that Aborigines 
often lit them, either accldently or 
on purpose, possibly for hunting. The 
early settlers themselves used fires to 
help clear the forested land for agric­
ulture. Today forests are viewed as 
a valuable resource, for timber, water 
production, soil conservation, and rec­
reation. But the areas of natural veg­
etation have shrunk considerably since 
European settlement and fires occurring 
now could destroy a considerable pro­
portion of a vegetation type. Moreover, 
they could destroy houses and property. 
Also, although forests are a renewable 
resource, the time required for regen­
eration after fire is considerable when 
compared with human life span and a very 
destructive fire now represents a 
complete loss of resources to this 
generation. 

It is therefore considered necessary to 
exclude wildfire from the forests as far 
as possible. 
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In addition to protecting the forests of 
the study districts, effective fire 
control in this area prevents wildfires 
spreading over the dividing range and 
into the forests of eastern Victoria. 

The Forests 
programme o 
much of the 
on forest b 
important t 
cover large 
accumulated 
act as fuel 
the Commiss 
constructln 
tracks, and 

Commission carries out a 
f fuel-reduction burning on 
public land, particularly 
oundarles and adjacent to 
Imber areas. These burnings 
areas and remove much of the 
shed bark and leaves that 
for wildfires. In addition. 
Ion is Improving access by 
g and maintaining roads, 
helipads. 

Facilities are available for aerial 
dropping of chemical fire-retardants on 
fires in remote localities, to reduce 
their spread until ground crews arrive. 
Early detection of forest fires is 
helped by the eight lookout towers with­
in and adjoining the districts. 

Some 80—90% of wildfires are now start­
ed accidentally by Man. Although com­
munity co-operation in fire prevention 
and control is good, there is a constant 
danger of fire escaping into the forest 
from the neighbouring private property. 
The growing population numbers and 
mobility increase the danger consider­
ably, especially as more people are 
travelling through the forests for 
recreational purposes. Their sensible 
actions can ameliorate the wildfire 
problem. 

Despite the pr 
facilities ava 
responsible fo 
and form of eu 
them difficult 
very large fir 
v/hen they have 
of heavy fuel 
weather change 

ecautions taken and the 
liable to the authorities 
r fire control, the nature 
calypt forest fires make 
to control; in some cases 
es can only be terminated 
exhausted the main areas 
accumulations, or when the 
s, or both. 

V/ater 

North-eastern Victoria is a net provider 
of water for other drier parts of the 
country. The surplus from the study 
districts reaches the sea via the Murray 
River, but more and more of this water 
is being used, for irrigation (10% of the 
Murray River's annual flow). Quite 
probably a time will come when all the 
available water will be used for irriga­
tion. Its quantity and quality have an 
important bearing on the ultimate cost 
and success of schemes to use it. 

The use to which land is put affects its 
usefulness as a catchment area. Part 
of the study area comes under the regu­
lations for the Hume Catchment. Changes 
in vegetative cover alter the rate and 
quantity of run-off and the recharge 
of groundwater. 

Dense vegetation, which includes deep-
rooting species, reduces surface water 
yield, but acts as a reservoir, releasing 
water, usually of good quality, over a 
longer period. Poor cover can result In 
rapid surface run-off of silt-laden 
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Flooding i s a regular occurrence on the 
Ovens River f lood-plain 

water; such flash flooding increases the 
cost of collecting and later utilizing 
this water. 

Salinity 

Most Irrigation areas have a salt prob­
lem already and have to use part of the 
irrigation water to leach the accumulat­
ed salt in the soil to below the crop 
rooting zone. A small increase in the 
salinity of irrigation water can cause 
considerable problems for irrigators, 
and necessitate the use of very large 
volumes of water to leach the soil to 
make plant growth possible. The salty 
water from these leaching operations 
finds Its way back into the river via 

the field drainage system. It can also 
raise the level of the water table, 
thereby bringing saline groundwater into 
the rooting zone or producing saline 
conditions at the base of slopes. 

Pollution 

Contamination of water is usually assoc­
iated with industry and urbanization. 
Agriculture can contribute to water 
pollution through seepage of waste pro­
ducts and chemicals into drainage lines. 
Poisoning and/or eutrophlcation can 
detrimentally affect river life, reduce 
the recreational value of the rivers, 
and increase the costs of water to users 
in the lower reaches. Contamination is 
a greater problem In summer, when stream 
flow is at its lowest. Hops and tobacco 
(both irrigated and grown on river 
flats) consume most chemicals in the 
region and pose a potential river pollu­
tion hazard. Stock-watering in streams 
is quite common in the area and, besides 
causing river-bed and bank erosion, in­
creases the danger of eutrophlcation and 
pollution. 

Flooding 

Floods in the study districts are not 
generally a problem, although the lower 
reaches of the streams flood regularly. 
However, the increasing amount of clear­
ed land increases their frequency and 
severity. Changes to the flood regime 
can be detrimental to some aquatic 
animals. 
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Because of their size, water storages on 
the Buffalo and King Rivers have very 
little effect on the regime, but Lake 
Hume, which has a capacity of 3.06 
million megalitres, can exert a consid­
erable influence if It is substantially 

below full supply level at the time of 
onset of the flood. However, the 
storage was built to provide assured 
supplies for irrigation, and optimum 
operation for this purpose reduces Its 
usefulness for flood mitigation. 

Flood-damaged tobacco land in the King va l l ey 
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Flooding could become a hazard to 
settlements in the future, especially if 
urban and industrial expansion takes 
place on low-lying land, notably at 
Wangaratta. 

Biological Hazards 

Fungi 

Phytophthora oinnamoni, a soil-inhabit­
ing fungus, attacks the sm.all feeder 
roots of a wide range of native trees 
and shrubs, as well as some garden 
ornamentals and trees of agricultural 
importance, causing die-back. 

Although probably introduced to Victoria 
at the time of European settlement, the 
fungus was not identified in eucalypt 
forest until 1969. It reduces the abil­
ity of the host plant to take up water, 
and produces above-ground symptoms 
similar to those produced by drought. 
It is transferred over long distances in 
soil adhering to machines or in soil 
with nursery stock, and spreads from the 
point of contamination down drainage 
lines in running water. Wet and water­
logged soils assist the fungus. Temper­
atures below 15° C reduce its acitlvity, 
and at present it does not seem to be a 
problem In any high country. The only 
record of fungus in the study districts 
is at Cheshunt, where it has infected a 
walnut grove. 

Control on a small scale can be achieved 
by soil fumigation, and soil drainage 

probably helps. Sanitary procedures 
such as fumigation or steam steriliz­
ation of nursery soil and cleaning of 
earth-moving and road-making machinery 
could reduce the spread of this fungus. 
Treatment of gravel from infected pits, 
or their abandonment, could also help. 

Pest plants 

A survey carried out in 1970 showed that 
52 species of noxious weeds were present 
in the study area. Appendix 7 lists 
these species, which have been proclaim­
ed under the Vermin and Noxious Weeds 
Act 1956, which Incorporates a legal 
requirement to carry out control measures 

In agricultural areas, the effects of 
noxious weeds are well known and doc­
umented. On public land, however, the 
situation Is not clear and the effects 
of weeds are rarely documented. 

Generally, noxious weeds only colonize 
disturbed areas of native vegetation. 
Commonly they are found along creek 
frontages and road reserves. In grazed 
areas, or at sites of abandoned farms, 
camps, sawmills, and gold-workings. 
They are of concern on public land 
because they compete with native vege­
tation. Impede access, and can have 
undesirable characteristics such as 
prickles, thorns, or poisonous propert­
ies. In some cases they can be aesthet­
ically undesirable and can also act as 
reservoirs of Infection for adjacent 
land. 
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The Important weeds In the areas are 
blackberry and St. John^s wort. 

Blackberries are found throughout the 
districts and are especially common 
around streams and along water courses. 
Much of the soil disturbance that helped 
their spread, took place during gold-
mining activities. Chemical control is 
carried out using 2,4,5-T and picloram, 
but many areas of public land are inac­
cessible to spraying teams and are not 

St, John's wort i s common in the d r i e r 
par ts of the region 

Blackberries i n f e s t many stream front­
ages 
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treated. Blackberries are often a prob­
lem in young pine plantations. 

St. John's wort occurs in many areas. 
It is controlled to some extent by bio­
logical methods. 

Bracken is not a noxious weed, but many 
people consider it a problem In pastures 
of low productivity. It is widespread 
in the districts on both public and 
private land. 

Pest animals 

The pest animals that have been pro­
claimed vermin under the Vermin and 
Noxious Weeds Act are rabbits, foxes, 
hares, dingoes, wild dogs and dogs run 
wild, wombats, pigs run wild, sparrows, 
and starlings. 

Rabbits are found throughout the study 
districts. They are least common in 
native forests, but, through selective 
grazing, can alter the species balance 
of vegetation. They also graze very in­
tensively and when numerous can severely 
reduce the vegetation cover and so make 
the land more susceptible to soil eros­
ion. Rabbits can be a problem in estab­
lishing pine plantations, and normally 
these areas are baited with carrots 
impregnated with 1080 poison before 
planting. 

Foxes are found throughout the study 
district. The are opportunist feeders, 
eating whatever Is available. Rabbits, 

mice, and insects form a subs' 
part of their diet, but lamb 
is now generally considered t( 
little economic significance. 

but in bush areas predation oi 
fauna would be more important 
its effect is not known. Foxi 

.tantial 
predation 
;o be of 
In farming 

areas, sheep carrion would be Important 
)n native 
, although 
•.es have 

Foxes a re f r equen t ly caught in s t e e l 
dingo t r a p s 
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considerable value as game animals and 
their pelts are valuable; they are 
normally trapped in dog traps, although 
sometimes poisoned or shot. 

Hares cause little damage to land. They 
can compete for food with livestock on 
agricultural land, but their population 
densities are not normally very great. 
They occasionally damage the bark of 
fruit trees. 

Dingoes and feral dogs attack livestock 
sporadically and can be a serious local 
pest. They mainly eat the larger native 
mammals, particularly wallabies and wom­
bats, but also prey on smaller mammals 
and birds. The hydatid tapeworm (Echin-
000ecus g r a n u l o s u s ) is a common parasite 
in these pests, but their significance 
as reservoirs of potential Infection for 
domestic livestock and Man is not known. 
Dingoes and feral dogs are most common 
in the larger blocks of public land to 
the south and east of the study dis­
tricts . 

Wombats can be a nuisance in farmland 
adjacent to bush. The main damage 
attributable to them is the holes they 
dig under fences. 

Feral pigs occur in the western side of 
the study districts. They Inhabit dense 
bushland, causing some soil erosion in 
wet areas and pollution of water. 

Noxious birds are of little importance on 
public land, although both house and tree 
5033/74-9 

sparrows occur in the area and starlings 
are quite common. Agriculturally, they 
can damage seed crops and carry diseases 
(notably poultry diseases). 

Feral cats are not declared vermin, but 
many people consider them a serious 
threat to native fauna. They thrive in 
the bush and are fairly common in the 
districts. 

Direct alteration to the streams and 
other changes in the environment since 
European settlement have adversely 
affected the survival of native fish in 
the streams. Many of the changes, how­
ever, have been acceptable to Introduced 
fish species which have moved into 
areas previously occupied by native 
fish. 

Direct alterations include the con­
struction of dams and weirs and river 
improvements such as the removal of 
snags. These, in conjunction with land 
clearing in the catchments, can alter 
the extent and frequency of flooding 
which is required for the successful 
breeding of several native species. 
Water discharged from the bottom of dams 
is cold; the water below the Hume Weir 
is 6° C colder than the stream above it. 
The lower water temperature has made the 
bony bream rare for several hundred 
miles down stream. Dams seriously 
affect golden perch and, to a lesser ex­
tent, the silver perch. Removing snags 
from rivers reduces the sites for fish 
to live. 
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Indirect changes Include siltation of 
rivers following land clearing. Silt 
can suffocate fish eggs and reduces food 
availability to fish by killing bottom-
growing plants and animals. Insecti­
cides, washed In from agricultural land, 
are rarely catastrophic, but sublethal 
effects can gradually reduce the viabil­
ity of fish populations. Herbicides 
used to control reeds in swamps or 
plant growth in irrigation cannals and 
along stream frontages can have similar 
effects. 

Increase in the nitrate content of water 
from leached fertilizers and organic 
waste, including sev/age. Increases the 
quantity of decaying algae in the 
streams. The resulting oxygen deficien­
cy can kill fish, but is more likely to 

Tench, an introduced species of the 
carp family 

kill fish eggs laid in deep water. For 
example, Murray cod, lays its eggs in 
sunken hollow logs In at least a metre 
of water. Rapid fluctuations in water 
level due to irrigation procedures can 
severely restrict the breeding of fishes 
that spawn In very shallow water and 
attach their eggs to twigs and plants. 
These are mainly small fish, including 
the western carp gudgeon, which is an 
important food for young Murray cod. 

Introduced fish species often have 
advantages over native fish in the new 
water environments. Introduced trout 
(Salmo spp.) compete with the native 
trout (Galaxies spp.) for food and also 
prey on them, which may account for the 
decline of the native trout species. 

Tench (Tr inca t r i n c a ) common in the low­
land streams - are considered an 
undesirable species, but are less des­
tructive to the natural aquatic environ­
ment than their relative, the European 
carp. European carp (Cyprinus c a r p i o ) 
are not found in the districts, but are 
in the Murray River below Yarrawonga. 

The lower portions of the main streams 
in the area, that have muddy bottoms and 
warm slow-flowing water, are suitable 
and likely to become infested if the 
species reaches the districts. 

Insects 

The forests in the districts are prin­
cipally of mixed eucalypt species: the 
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areas of pure stands are not extensive. 
This diversity of vegetation helps to 
keep the pathogen—host—predator 
relation in balance, so plagues of 
Insects seldom occur. It has therefore 
not been necessary to apply Insecticides 
on a wide scale to control Insect pests 
in native vegetation. 

Although forest Insects have not reached 
plague proportions, the area contains a 
number of species with pest potential, 
which under suitable conditions may 
become a problem locally. Prominent 
among these is the phasmatid (Didymuria 
v i o l e s o e n s ) , which defoliates eucalypts 
to some extent throughout the dlstircts. 
Its effects are greatest during dry 
years. During the last decade, this 
insect extensively defoliated mixed euc­
alypt forest and pure stands of alpine 
ash In the Kiewa hydro-electric scheme 
Just south-east of the study area. 

Pine plantations are Inherently suscep­
tible to Insect plague damage because of 
the large areas forested with pines of 
uniform age and species (and variety). 
So far there have been only a few minor 
problems. The leaf case moth (Bya l a r c t a 
huebneri) has defoliated and killed 
some young trees. Bark bettle (Hylas tes 
a t e r ) an Introduced species that norm­
ally helps to decompose old stumps and 
rotting logs - has severely damaged the 
root systems of some young pine trees 
during the winter months. Slrex wasps 
(Sirex n o c t i l i o ) have not yet invaded 
the area, but regular inspections, good 

silviculture, and prompt destruction, 
together with an increasing programme of 
biological control have proved effect­
ive elsewhere in Victoria, and can be 
expected to be successful against 
possible infestations in plantations 
within the study area. 
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14. NATURE CONSERVATION 

Conservation is concerned with Man's 
relation to his environment. It was 
described in Chapter 2 as being the wise 
or balanced use of resources to provide 
for his physical and spiritual needs, 
both now and in the future. This chap­
ter discusses those aspects concerned 
with the native species, communities, 
and landscapes of the area, which are 
commonly grouped under the collective 
heading "nature conservation". The 
following chapters consider other 
aspects, related to the production of 
foods, fibre, and minerals. In some 
cases these activities also depend on 
native species. 

Ecology 

Irrespec 
est, all 
Goncerne 
use. Th 
attribut 
and remo 
such as 
erals. 
bined ef 
features 
of these 
essentia 

tive of their particular inter-
conservationists are basically 

d with environments and their 
e environment has both spiritual 
es, such as Inspiring landscapes 
teness, and physical attributes 
topography, timber, and min-
Its character Is due to the com-
fect of all Its individual 

Knowledge and understanding 
and of their interactions are 
1 for conservation. 

Ecologists have developed terms and 
concepts that, although only convenient 
working abstractions, clarify our 
thinking and enable us to describe and 
discuss the otherwise incredibly complex 
web of interactions. 

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

Biological communities 

Biological community is the term given 
to any naturally occurring group of 
different organisms whose members in­
habit a common environment, interact 
either directly or indirectly with each 
other (especially through food chains), 
and are relatively independent of other 
groups. Some communities form more 
readily recognizable entities than 
others, for example the flora and fauna 
of a pond, but in fact no community is 
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ever a closed system since interactions, 
movement of animals, and transfers of 
energy continuously take place across 
any arbitrarily defined boundary. 

Stability 

Each community has evolved within its 
particular environment, and so together 
the species form a dynamic but stable 
system. Undisturbed, the community 
represents the best combination and rel­
ative abundance of the available plant 
and animal species that can continue to 
live and compete with each other in the 
prevailing soil, topographic, hydrolog­
ical, and climate conditions. 

Different systems have different degrees 
of stability. The more stable tend to 
be those containing the greatest var­
iety. In some of the most vulnerable, 
stability depends on some particular 
facet, such as specialized vegetation; 
others may have inherent topographic, 
soil, or hydrologlcal weaknesses. 

The influence of Man 

Man is obviously part 
system. Although he 1 
species, his dense and 
centres of population 
manipulate other sped 
his physical environme 
significant and influe 
affected - either dire 
- all parts of the stu 
of grazing by rabbits 

of any world eco-
s only one of many 
rapidly growing 
and his ability to 
es and parts of 
nt make him a very 
ntlal one. He has 
ctly or indirectly 
dy area. Pressure 
and domestic stock 

and invasion by exotic plants have 
changed the original pastures. Timber-
harvesting has changed for generations -
and perhaps for all time - the nature of 
the virgin forest, while the fire regime 
has been drastically altered. 

Despite this pervading effect, it is 
convenient and generally accepted to 
arbitrarily distinguish between arti­
ficial systems (such as urban areas and 
farms) in which Man's influence is ob­
vious and natural ones (such as eucalypt 
forests) in which it is less obvious. 

Man provides himself with supplies of 
food and fibre, many of which he obtains 
from artificial systems. He manages 
these systems in a way that permits them 
to maintain general stability within the 
environment, just as the original 
natural combination did. 

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

Conservation Needs 

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

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

Areas for reference 

Viable and relatively undisturbed 
examples of all land types (differing in 
all land forms, soils, or biological 
communities) need to be set aside as 
reference areas to which those concerned 
with changing and managing land can 
refer when trying to solve the resultant 
problems. As with references and stand­
ards used in other fields, these areas 
must not be tampered with, and natural 
processes should be allowed to continue 

• -:k i : 
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Relatively undisturbed and i s o l a t e d t e r r a i n south of Mount Buffalo 
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undisturbed. Access should be restrict­
ed to competent observers carrying out 
approved work. 

Continued studies of natural features 
and their dynamics Increase our know­
ledge of the ecological laws and pro­
cesses. Reference areas act as stand­
ards against which the progress and 
effect of human alteration and utiliza­
tion of the land can be measured. They 
may also provide a valuable gene pool of 
plant and animal species. Such material 
is already being used, and will be in­
creasingly used, to produce genetically 
strong domesticated species. Although 
all land types need to be represented in 
reference areas, the need is most urgent 
in those that have been extensively 
developed for uses such as agriculture 
or softwood timber production. 

As in most developed regions, few if any 
areas suitable for reference remain in 
land types such as the native grasslands 
and woodlands of the Oxley plains, and 
the effort must be made to retain refer­
ence areas of other land types currently 
being developed - for example some of 
the open forests being converted to 
softwood plantations, and open forest 
areas being Increasingly utilized for 
recreation. 

Park areas 

Other examples of each major land type 
and its biological communities are also 
required for the less restrictive edu­

cational, cultural, and recreational 
purposes. 

Several categories of park are needed. 
Large parks containing outstanding 
natural features and diverse land types 
are of nation-wide significance. These 
have visitor density restricted to a 
generally low level in order to impair 
their naturalness as little as possible 
(although limited areas such as informa­
tion centres may be intensively used). 

Smaller parks are of part 
ance to regional populatl 
densities of visitors are 
so their naturalness corr 
declines. However, they 
opportunities for contact 
and nature, and reduce th 
visitors on more restrict 

Education areas 

icular import-
ons. High 
permitted and 
espondingly 
still provide 
between Man 
e pressures of 
ed parks. 

Education in the components and funct­
ioning of ecosystems is an Important 
step in conserving natural resources. 
It is becoming an increasingly Important 
feature of school curricula at primary 
and secondary levels, and with other 
groups concerned with nature appreciat­
ion. 

The study of ecosystems is indispensably 
linked with field studies. Obviously 
some aspects of this type of education 
can take place in areas primarily used 
for the production of, say, hardwood 
timber. Other aspects can only be dealt 



121 

with in areas where the flora and fauna 
have been preserved in their natural 
state. In some circumstances laboratory 
facilities and associated accommodation 
are needed so that successive groups can 
undertake long-term studies. 

As these activities may not always be 
compatible with full preservation, some 
land may have to be set aside especially 
for education. 

Endemic and endangered species 

Every living thing is a unique assort­
ment of biological characteristics, 
evolved over millions of years. Each 
offers a potential enrichment of human 
knowledge, limited only by our capacity 
to appreciate and understand. The loss 
of any species therefore erodes the 
quality of the human environment. Many 
people feel that Man also has a moral 
responsibility to preserve endangered 
species. 

It may be possible to ensure the con­
tinued survival of all species in zoo­
logical and botanical gardens, but only 
preservation In their natural environ­
ment will permit a full understanding of 
the species and their Interaction with 
the physical and biological factors that 
surround them. 

Species endemic in the study area and 
endangered species must receive high 
priority for preservation, as opport­
unities for doing so are limited. 

Special values 

The occurrence of a species is of un­
usual scientific interest near the limit 
of Its distribution. Such occurrences 
give an area special value for conser­
vation. Some areas provide particularly 
good examples of a geological feature or 
process, for Instance the granite plat­
eau at Mount Buffalo, 

Small areas 

A host of smaller areas can contribute 
to nature conservation. They Include 
narrow reserves along streams and roads, 
and remnants of the natural vegetation 
that have survived on areas originally 
set aside for purposes such as gravel, 
water, cemetry, and camping reserves. 

Since these small areas of public land 
still bear, perhaps in a modified form, 
their original type of vegetation, they 
make a contribution to regional charac­
ter out of all proportion to their size. 
They are also the only refuge for many 
of the remaining native animals. In the 
study districts these small remnants are 
Important along the river valleys and in 
the Oxley plain. 

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 otherwise have been, nor have they 
been as secure against alienation or 
despoliation as they should have been. 
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Proper management and rights of access 
are essential. 

Productive areas 

Some native species have high value for 
productive uses. Game-shooting, a 
popular form of recreation, depends on 
the reliable supply of native ducks and 
quail. Many of the eucalypt species 
provide honey and hardwood timber. 

Viability of Areas 

The viability and effectiveness of 
nature conservation areas depend on a 
number of factors, including the size of 
the area, the type of community or eco­
system we wish to conserve, and the 
degree to which we can manage the area 
and control Influences that tend to 
upset the natural balance. 

Large reserves 
tive to their 
better buffere 
intrusive fact 
servation of b 
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for the malnte 
or amphibians, 
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to drought, f1 
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le climatic zones - prone 
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areas (or more examples 
ensure survival. 

Mount Buffalo from Mount Porepunkah 

Careful management may enable small 
areas to remain viable. Management may 
take the form of controlling fire, cull-
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ing animal populations, practising silvi­
culture, strictly controlling the number 
of visitors, fencing to exclude intro­
duced animals, or eradicating introduced 
species. 

Choosing areas 

In addition to viability, many other 
factors influence the selection of areas 
for nature conservation. 

Land is a scarce resource and good plan­
ning requires compatible uses to be 
grouped together on the one area if 
possible. 

Where possible, a single reserve should 
cover a number of land types and should 
have high scenic value. 

The migratory and nomadic existence of 
some animals requires corridors of 

habitat - linking, for example, breeding 
and feeding grounds. Such corridors may 
be used for a number of other uses, such 
as hardwood production, or they may be 
planned strips left through areas used 
for agriculture or softwood production. 

In many cases few alternatives are 
available, as only remnants of the 
natural systems remain. Where alterna­
tives do exist, areas with natural 
boundaries such as watersheds should be 
selected, as they are usually easier to 
manage and maintain. 

It is likely that, in practice, a bal­
anced system of nature conservation in 
Victoria will include a few fairly large 
areas (more than 20,000 ha) in which the 
major communities and land types are 
represented, supplemented by a greater 
number of smaller areas more intensively 
managed for a particular purpose. 
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15. AGRICULTURE 

While livestock producti 
dominant rural land use 
districts, the environme 
eys provides conditions 
duclng a variety of crop 
most of Victoria's tobac 
grown there. The produc 
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Table 12 gives the numbers of each 
species of livestock (excluding pigs) of 
significance within the districts for 
the period I968-69 to 1971-72. 

Table 12 

LIVESTOCK NUMBERS FOR THE DISTRICTS 

Beef cattle 

Dairy cattle* 

Sheep 

('000̂  

1969 

158 

86 

572 

1970 

196 

85 
562 

1971 

219 

77 
441 

1972 

212 

72 

414 

Dairying 

Of the livestock Indus 
(in association with p 
production) predomlnat 
of the King, Ovens, Mi 
Kiewa Rivers and their 
the Middle and other c 
production area is to 
the districts, which c 
Victoria's total dairy 
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1968-69 to 72,000 in 1 
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*^Cattle kept for the commercial produc­
tion of milk and cream Dairy cows in the Kiewa Valley 



125 

The pastures supporting dairying gener­
ally consist of annual and perennial 
species of grasses and clovers. Pasture 
production ranges from about 7,000 kg 
to 10,000 kg per hectare annually. It 
is greatest in spring, and most species 
are dead or dormant in summer unless 
Irrigated. Many dairy-farmers practise 
irrigation in summer on at least part of 
the property. About two-thirds of pro­
duction is sold as whole milk and the 
remainder as cream. Herd size varies 
from 50 to 150 head and dairy farms from 
So to 120 ha. 

Pig production 

Piggeries are usually associated with 
dairying properties specializing in 
cream production, but pig production is 
seldom more than a supplementary enter­
prise to utilize skim milk. 

In 1972 the districts contained about 
33,000 pigs, amounting to 6% of the 
State total. 

Beef cattle 
Forest grazing 

Beef cattle production is a traditional 
enterprise within the districts and, of 
the animal enterprises apart from dairy­
ing, predominates in the higher-rainfall 
environments. Only in the north of the 
districts do sheep become of greater 
economic Importance, 

Beef cattle are usually Herefords, but 
other breeds and crossbreeds are present 

Crossbreeds of "dairy" origin are sub­
stantial to the west of the districts. 

Most properties have breeding herds and 
produce vealers or older fat cattle. 
Vealer production is feasible only on 
the more fertile country located in the 
higher-rainfall areas. An unusual 
feature occurs in valleys adjoining alp­
ine areas: some herds are depastured on 
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alpine leases in summer. In spring the 
cattle are moved from the properties to 
the high plains. The cows calve during 
summer and cows and calves are mustered 
in autumn before major snowfalls occur. 

About 6% of the State's beef cattle are 
found in the districts, but numbers have 
Increased from 158,000 in I968-69 to 
212,000 in 1971-72. 

Sheep for meat and wool production 

Sheep 
of th 
sourc 
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topog 
unsui 
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e area, where they may be a major 
e of income. Generally, wool pro-
on is confined to areas of steep 
raphy or to properties otherwise 
ted to prime lamb production or 
animal and agricultural pursuits. 

^•^tk^0t 

Recent ly c l e a r e d h i l l s i d e 

Wool flocks comprise Merino and related 
types and breeds. 

Prime lambs are produced mainly from 
first-cross Border Leicester x Merino 
ewes purchased from outside the dist­
ricts. These ewes are first Joined at 
18 months of age, mainly to rams of the 
Polled Dorset and Dorset Horn breeds. 

Lambing takes place in autumn and win­
ter and lambs are sold at weaning before 
the annual pasture species mature. 

Prime lamb production may be undertaken 
in association with beef and cereal 
enterprises. 

Sheep in the districts represent only 2% 
of the total numbers in Victoria. In­
deed, sheep numbers have declined from 
572,000 in 1968-69 to 414,000 in 1971-
72. 

Crops 

Cereal production 

Cereal production is largely confined to 
the extreme northern sector of the 
districts and for this reason is not of 
general importance. Nevertheless, some 
farmers would depend on cereals for a 
substantial part of their income. The 
cereal crop is generally wheat, although 
the coarse grains (particularly oats) 
may be included in the cereal rotation. 
Generally prime lambs are produced in 
association with cereal-growing. 
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Tobacco in the Ovens Valley, l e f t , with softwood p lan ta t ions on the h i l l s behind; 
on the r i g h t , tobacco k i lns and curing barns 

Tobacco 

Agriculturally, tobacco is the most eco­
nomically significant crop In the dist­
ricts, which grow most of the States 
production. During 1971, some 380 prop­
erties in Victoria, covering 4,200 ha, 
produced 7,000 tonnes of tobacco. 

Tobacco production in the districts is 
confined to the alluvial river flats and 
adjacent slopes that can be irrigated. 
It is most highly concentrated on the 
middle reaches of the Ovens River, but 
substantial production also occurs on 
the Kiewa, King, and Buffalo Rivers and 
a number of tributary streams. The 
Industry is labour Intensive throughout 
the production phase and the processing 

operations necessary in preparing leaf 
for sale. 

High capitalization in buildings and 
machinery are also Inherent features, 
and economic production involves high 
fertilizer and pesticide use. 

Hops 

Hops have similar environmental require­
ments to tobacco, with gardens mainly 
concentrated on the middle reaches of 
the Ovens River and King River and Its 
tributaries (and Fifteen Mile Creek). 

Most of Victoria's hops are grown in the 
districts and comprise about one-third 
of the Australian crop. 
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Bop garden in Fifteen Mile Creek valley 

With the Introduction and general adopt­
ion of the variety Pride of Ringwood, 
the quality of the Victorian hops is 
held in high regard by brewers every­
where . Surplus production finds a ready 
sale on world markets. 

During the 1970 season, the 350 ha of 
garden in bearing at that time produced 
more than 800,000 kg of dried hops. 

Horticultural Enterprises 

Horticultural enterprises are signifi­
cant in the districts and comprise 690 
ha of fruits, berries, and nuts. Table 
13 lists the various types of crops, the 
numbers of growers engaged in producing 
each of them, and the average levels of 
production. 

TABLE 13 

HORTICULTURAL CROPS, NUMBERS OF GROWERS, 
AND AVERAGE ANNUAL PRODUCTION 1962—72. 

Crop 

Pome fruits 

Cherries 

Walnuts 

Chestnuts and 
filberts 
Almonds 

Grapes 

Citrus fruits 

Olives 

Strawberries 

No. of 
growers 

30 

10 

17 

10 

10 

8 

2 

5 

3 

Average annual 
production 
(tonnes) 

7. 000 

110 

79 

23 

.5 

296 

11 

11 

49 



129 

Nuts 

Most of Victoria's nuts are grown in the 
districts; they comprise almonds, wal­
nuts, chestnuts, and filberts. 

The almond Industry centred on Eldorado, 
has declined from an enterprise that 
provided 70^ of Victoria's production 
to one now producing about 20%. Frosts, 
wet weather at flowering, and sporadic 
drought lead to reduced production in 
most years. Walnuts on the other hand 
grow well in the river valleys, with the 
main plantings at Stanley, Gapsted, 
Eurobln, and Bright. About 15% of Vic­
toria's walnuts come from these centres. 
The main problem in the districts is 
controlling bacterial blight (Zanthomon-
as j u g l a n d i s ) , which stains nuts and 
reduces their quality. 

The chestnut industry is expanding, with 
new plantings in the Porepunkah area. 
Trees grown from seedlings take up to 20 
years to come into production. However, 
grafted trees should bear in 6—8 years. 

There are only small plantings in the 
districts, mainly in the Bright area. 

Expansion in the nut industry may be 
expected, but unfortunately large areas 
are required for viable units. 

Pome fruits 

Pome fruit production In the districts 
Is centred on Stanley and Bright. 

Chestnut-growing i s increasing in 
importance 

S033/74-10 
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The main apple varieties are Jonathon, 
Granny Smith, King Cole, Delicious, and 
Rome Beauty. The main pear is Packham. 
Of the apples grown in the districts, 
30% are exported, but most are placed in 
cool store and sold throughout the year 
on the Sydney market. The local indust­
ry has several problems. Frost causes 
losses in seven out of ten years. A 
native Insect that lives on tree roots 
(fruit-tree root weevil) has caused a 
serious decline in production in many 
orchards at Stanley. Most orchards have 
insufficient water for irrigation, or 
none, and inability to irrigate adverse­
ly affects production in dry years. 

Stone fruits 

Cherries are the only fruit grown comm­
ercially in the districts. 

Vineyard and winery on the Oxley P l a i n 

Apple o rcha rd , S tan ley 

Production is centred on Beechworth and 
Greta West. Most cherry varieties are 
grown. Normally good crops are produced 
but in drought years the fruit can be 
undersized. Late frosts can cause loss 
of production and the trees can be dam­
aged by a root borer (fruit-tree root 
weevil). 

Vineyards 

The districts contain nine vineyards, 
two of which have facilities to produce 
wine. Table and fortified wines are 
produced. 
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Citrus 

The area Is not well su i ted for c i t r u s 
production, but the d i s t r i c t s have two 
small groves. 

Olives 

Olive-growing is a small and new indust­
ry in the area centred around Mllawa and 
Whorouly. The fruit is sold fresh on 
the Melbourne market or is brined and 
sold locally. 

Strawberries 

There are few strawberry-growers in the 
area and most production Is located near 
Wangaratta and Allans Flat. The fruit 
Is sold in Albury and locally. 

Apiculture 

Early settlers brought the European 
honey bee (Apis m e l l i f e r a ) Into the area 
in the late l830s. Introduction of the 
Langstroth mobile-frame hive 30 years 
later revolutionized bee-keeping and 
helped to establish the Industry In the 
districts by the turn of the century. 

The north-east statistical division 
contained 115 registered beekeepers in 
the 1971-72 season. Many of these 
people would be part time, and for the 
study area only a small percentage of 
registered beekeepers (possibly about 30) 
would derive most of their Income from 
apiculture. 

Honey production varies considerably be­
tween years and probably ranges between 
150,000 and 400,000 kg per year. Bees­
wax and pollen are also sold, and the 
area is important for the production of 
queen bees. In addition, bees are of 
considerable value as pollinators for 
many agricultural crops. 

Apiculture depends mainly on the vegeta­
tion on public land, although most hive 
sites are on neighbouring private land. 
While eucalypts provide the principal 
source of nectar and pollen, other spec­
ies of plants, both native and Intro­
duced, can be valuable. ^ 

Both the period and regularity of flow­
ering of eucalypts vary between species, 
and weather affects the intensity of 
flowering. The majority of Important 
eucalypts flower heavily every two or 
three years, although species that 
flower less frequently can be of eco­
nomic significance when they do. 

Eucalypts vary greatly In the product­
ion and quality of both nectar and 
pollen. Some species are Important for 
nectar and pollen, others for only one 
product. Beekeepers have to move their 
hives to follow the flowering sequence 
of the eucalypts to both maintain a 
high rate of honey production and keep 
their bee colonies in good condition. 
Distances Involved can be considerable; 
hives from the districts are sometimes 
moved to western Victoria or eastwards 
to the New South Wales coast, and of 
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Table l4 

RELATIVE IMPORTANCE OF AREAS WITHIN THE STUDY DISTRICTS FOR HONEY PRODUCTION 

Area 

1 Riverine plain 

2 Hills, south of Moyhu, west of King River 

3 Hills, east of King River to Ovens River 

4 Chiltern—Murray River 

5 Pilot Range—BeeGhworth--Stanley 

6 Remainder 

Total 

Percentage of 
of districts production 

17 

27 

13 

4 

16 

22 

100 

course beekeepers from other districts 
and States use the study area. 

The Primary Production Map Indicates the 
approximate areas that are used for 
honey production. River red gum, Blake­
ly's red gum, red strlngybark, and blue 
gum produce the highest yields of honey 
per hive and also have good pollen 
yields. 

Areas 2 and 3 Include most of the foot­
hill country and are the most Important 

localities for honey production in the 
study districts. In addition area 2 is 
valuable for increasing bee populations 
and for queen-breeding. 

Both areas have potential for increased 
use in the more remote regions. St. 
John's blue gum, red stringybark and 
peppermint are the important species. 

The riverine plain in the study dist­
ricts is utilized fully for honey pro­
duction. Its important species are the 
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river red gum and Blakely's red gum. 

The Chlltern Forest and Murray River 
valley are used fully for honey product­
ion. 

The Pilot-
also well 
has little 
area betwe 
is used mo 
has some p 
tion. The 
valley is 
honey prod 

Beechworth—Stanley area is 
used for honey production and 
capacity for expansion. The 
en there and the Kiewa valley 
derately by beekeepers, and 
otentlal for increased produc-
land to the east of the Kiewa 

not used very extensively for 
uction. 

References 

Anon. "Rural Industries." (Common­
wealth Bureau of Census and Statistics, 
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Anon. Honey production industry. 
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Vic-
Beehives near Eldorado 
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SOFTWOODS 

In the north-west, the study districts 
contain areas of native softwoods (black 
cypress pine). These trees are slow-
growing and are not used commercially. 

Exotic softwood species were first plan­
ted on land that had been disturbed by 
gold-mining operations and was no longer 
suitable for shallow-rooted agricultural 
crops. Softwoods proved economically 
viable and the plantations expanded onto 
better ground. The districts now have 
nearly 15,000 ha of softwood plantat­
ions, with an annual average increase of 
650 ha. 

History 

Softwood planting began in I916 on the 
site of the old Bright racecourse. This 
land had been worked over by the gold 
dredges. The plantations were estab­
lished with the alms of supplying timber 
and of controlling the noxious weeds and 
vermin in the area. Planting continued 
on similar land around Bright until 
1930, by which time 1,172 ha had been 
established. A government-owned sawmill 
was built in 1931, and the first produce 
was obtained from thinnings of the 
young plantations. 

As a result of strong local pressure, 
another plantation scheme was initiated 
at Myrtleford in 1927 with the planting 
of 120 ha on the foothills near the 
Ovens Railway Station. Planting began 
at Stanley in 1931 on land that had been 
mined for gold, with the aim of provid­
ing immediate employment for relief 
labour and of supplying timber for 
fruit-cases for the surrounding 
orchards. 

During the depression, the planting 
schemes became an Important source of 
employment for thousands of men on gov­
ernment sustenance. Large tracts of 
steep foothill country in each of the 
three areas were cleared by hand and 
planted with various softwood species. 
There was, at the time, only limited 
knowledge of the most suitable species 
to plant and some had very slow growth 
rates. Yellov; pine (Pinus ponderosa) 
was particularly unsatisfactory, 

Radiata pine (Pinus r a d i a t a ), the prin­
cipal species planted, has proved by far 
the most satisfactory. However, some 
sites that would not now be converted to 
softwoods (because of low productivity 
or steep slopes greater than 25° at 



135 

higher elevations) have presented a 
variety of problems. They are liable to 
snow, hail, and wind damage; thinning 
operations are difficult and costly; and 
the site quality is generally low. 

By 1939, 8,200 ha of softwoods had been 
established. The severe bushfires in 
that year destroyed 3,400 ha of the 
Bright population. 

The problems associated with unsuitable 
species and steep slopes had already be­
come apparent, and replanting following 
the bushfire was almost entirely with 
radiata pine, and was generally confined 
to elevations below 760 m. 

It was completed in 19 42, and for the 
next 20 years planting continued at a 
relatively low rate. In 1962 the plant­
ing rate was increased and has averaged 
650 ha in each of the years since that 
time. 

Establishment, tending, and harvesting 
of the plantations has provided a source 
of employment in the area. It is esti­
mated that 310 men are employed directly 
in the Ovens plantations and associated 
sawmills . 

Demand for softwood products 

For some uses, softwood products are 
preferred to hardwoods because of their 
lightness, lack of defects, and pulping 
and chipping characteristics. Austra­
lia's commercial forests are mainly Radiata pine, Stanley 
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hardwoods, consequently a substantial 
proportion of the softwood products have 
been Imported. 

In the early 1960s, a study by the 
Commonwealth government showed that 
Australia Imported $200 million worth 
of timber and timber products annually. 
Also, governments accepted the estimate 
that Australia's annual requirements for 
forest products would be 31.2 million 
cubic metres by 2000 A.D. Consequently, 
for economic reasons and because of the 
possibility of a world shortage, they 
started a scheme to increase softwood 
plantings to 1.2 million ha, which would 
supply half the estimated requirement. 
The scheme is reviewed every 5 years. 

In 1967, the Commonwealth Government 
passed the Commonwealth--State Softwood 

Cleared h i l l s i d e r e c e n t l y p l a n t e d with 
p i n e s , Myr t le ford 

Fores t ry Agreement Act to ratify the 
Agreement made in I966, which was re­
newed in 1973. 

Under the Agreement, Victoria pays for 
the first 2,400 ha of softwoods planted 
each year. The Commonwealth provides 
finance for the rest with a loan that is 
interest-free for the first 10 years. 
During the first 5-year period 20,200 ha 
were planted in Victoria, and 23,500 ha 
are expected to be planted in the second 
period (1971—76) . 

Critics of the softwood programme 
suggest that requirements have been over­
estimated and that overseas developments 
in softwood production will ensure 
adequate supplies. Moreover,it is sug­
gested that some of the economic reasons 
used to justify the scheme are in­
correct. The principal text for this 
criticism Is listed in the references. 

The Study Districts 

Softwood plantations have been estab­
lished on public land in the Bright, 
Myrtleford, and Stanley localities, cov­
ering an area estimated to be l4,660 ha 
(36,230 acres) by September 1974, and 
extension is proceeding at 65O ha (1,600 
acres) per annum. The three plantation 
schemes together comprise the Ovens 
Plantation Development Zone, within 
which it is hoped to establish a State 
plantation resource of at least 32,000 
ha (80,000 acres). This is one of eight 
such zones being developed in Victoria. 
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The western part of the districts in­
cludes a portion of the Benalla--
Mansfield Plantation Development Zone. 
Plantations within this zone occupied 
3,670 ha in July 1973 and the expansion 
rate is 700 ha per annum. The Forests 
Commission is aiming at 28,000 ha of 
softwood plantations in this zone even­
tually. The Land Conservation Council's 
recommendations for North-eastern dist­
rict 2 includes an area of 9,240 ha for 
plantations, which is sufficient land 
for expansion until 1983 if the present 
rate of annual plantings is maintained. 
Further plantations could be established 
in the south-west of this study area. 

Australian Forests Industries Pty Ltd, a 
suns1diary of Bowater-Scott (Australia) 
Limited, has recently established a saw­
mill and pulpmill near Myrtleford. 
These will convert softwood logs to a 
range of products, including kiln-dried 
lumber, preservative-treated sawn and 
round timber, and paper pulp. A veneer 
mill for the production of plywood may 
also be added. 

The sawmill is planned to handle log 
allocations that are currently sawn at 
four separate mills at Beechworth, 
Bright, Myrtleford, and Porepunkah. 
Current production of sawlogs is about 
83,800 cubic metres per annum. 

A refiner—groundwood process will 
produce the paper pulp. This method is 
entirely mechanical, and has the advant­
ages of very high yield and absence of 

pollution from by-products. Pulp pro­
duced by mechanical processes such as 
this is suitable for the manufacture of 
absorbent tissues, newsprint, and maga­
zine papers. 

Experimental plot of radiata pines 
near Chiltern •. • ^ - --



138 

AM'-*^ 

0MM £̂f̂ , h -i€-'̂  

""•'' a » K ^ \ ^'^:»;•';*:^^^Ji^ 

Douglas f i r , S tan ley 

The raw materials comprise off-cuts from 
the sawmill, together with small or 
poor-quality round timbers. The 
water used in the process is extensively 
recycled, and eventually discharged into 
the Myrtleford township sewerage system, 
at which time it contains only the 
water-soluble components of the original 
wood. 

A sustained supply of raw material has 
been guaranteed to the company under the 
F o r e s t s (Bowater-Scot t Agreement) Act 
1971, which commits the Forests Commiss­
ion to supply softwood pulpwood from the 
plantations at minimum annual levels 
rising from approximately 35,400 cubic 
metres (15,000,000 sq ft) In 1974 to 
approximately 63,700 cubic metres 
(27,000,000 sq ft) in 1992. 

Future timber yields 

The estimated yield of softwood, (in­
cluding sawlogs and pulpwood) that will 
become available from the plantations in 
the area for industrial use is about 
225,000 cubic metres (95,000,000 sq ft) 
by 1990 and about 46,000 cubic metres 
(195,000,000 sq ft) by 2010. 

Site conditions and productivity 

Radlata pine now comprises 88% of the 
total planted areas. Current plantings 
are almost entirely of this species 
excpet for limited plantings of Douglas 
fire (Pseudotsuga m e n z i e s i i ) , which grows 
satisfactorily at high elevations where 
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radiata pine is liable to snow damage. 
On sheltered sites where annual rainfall 
exceeds l,l40 mm (44 in.), temperatures 
are cool, and soils are deep, Douglas 
fir is a satisfactory plantation species 
that grows at a rate comparable with 
that of radiata pine, although it takes 
a much longer time to reach maturity -
of the order of 50 years, compared with 
about 35 years for radiata pine. 

For satisfactory growth of radiata pine 
in north-eastern Victoria, the following 
conditions are desirable: 

* a minimum rainfall of 760 mm (30 
inches) 

* a neutral or slightly acid soil of 
at least moderate nutrient status 
(pH 5.6 — 7.4) 

* soils with physical characteristics 
that allow vigorous root growth and 
with sufficient volume to support 
an adequate root system 

* soils with good drainage, but with 
adequate soil moisture storage char­
acteristics 

* freedom from heavy snow-falls 

Radiata pine grows quite rapidly in this 
region by world standards, but wide 
variations in growth rate occur, because 
of differing site factors. Plantations 
are assessed at 10 years of age to de­
termine the productivity of each stand. 

Radiata pines with corsican pines in 
the foreground, Happy Valley 

so that the quantities of the various 
classes of log material that will become 
available can be estimated. 

The productivity of a site is measured 
in terms of the average annual growth of 
wood volume per unit area. It is ex­
pressed in cubic metres per hectare, and 
is known as the Mean Annual Increment 
(M.A.I.). 
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TARLR 15 

RADIATA PINE POTENTIAL PRODUCTIVITY 

Vegetation 
map 

reference 
number 

6 

7 

7 

8a 

8b 

9 

Native vegetation 

Messmate stringybark open 
forest III and IV 

Marrow-leaf peppermint 
open forest III above about 
900 m elevation 

Narrow-leaf peppermint open 
forest III below about 900 m 
elevation 

Broad-leaf peppermint open 
forest II, grasay under­
storey 

Broad-leaf peppermint open 
forest II, heathy under-

Long-leaf box open forest 
I and II 

Major soils 

Friable brownish gradational reddish 
duplex 

Friable reddish gradational, friable 
brownish gradational 

Friable reddish gradational, friable 
brownish gradational, reddish duplex 

Reddish and yellowish duplex, weakly 
bleached gradational 

Reddish and yellowish duplex, weakly 
bleached gradational, undifferent­
iated stony loams 

Undifferentiated stony loams, weakly 
bleached gradational 

Potential Mean 
Annual Increment 
(cu m under bark 
to lO-cm DSE per ha)* 

26—29 

26 — 32 

20—30 

11—23 

8—20 

8—20 

Suitability 
for 

plantation 
establishment 

Suitable 

Unsuitable -
snow damage 
lowers yields 

Suitable 

Marginal 

Marginal 
because of 
poor drainage 

Marginal; 
generally 
unsuitable 

* DSE - small-end diameter 
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It is clearly impossible to determine 
the M.A.I, of a particular site until 
a stand of radiata pine is actually 
growing on it. However, its potential 
M.A.I, may be estimated with reasonable 
certainty from, the form and composition 
of the native vegetation, the soil, and 
the climate at the site. 

Table 15 shows the suitability for 
growth of radiata pine Indicated by each 
of the native vegetation categories that 
occur in the study districts. Suitabil­
ity in this instance is based entirely 
on potential productivity without sub­
stantial fertilizer imputs. 

Other important factors such as loca­
tion, access and topography are not con­
sidered in the table. 
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17. HARDWOOD 

Hardwood forests cover a substantial 
proportion of the public land within the 
study districts and some areas of free­
hold land are still forested. Although 
this chapter concerns timber production, 
these forests have of course consider­
able value for other uses, including 
water production, recreation, habitats 
for both animals and plants, and (where 
human Influence is minimal) scientific 
study and reference. 

History of Utilization 

Commercial harvesting of the hardwood 
forest began during the gold-rush, when 
large quantities of wood were required 
for mining and building timbers and for 
fuel. The more accessible areas close 
to the mining townships were utilized 
first, and in the early days more-or-
less nomadic operators prepared squared 
sections by broad-axe, split shingles, 
and cut large volumes of firewood. The 
earliest record of a licensed sawmill is 
the allocation in 1872 of a sawmill on 
the Ovens River at Porepunkah to a Mr. 
Henderson. Other mills were set up in 
the Stanley area, but by the turn of the 
century timber was becoming difficult to 
obtain by the methods available. 

The methods that Sinclair's of Glen 
Creek used in the logging of Mount Big 
Ben in the early 1900s illustrate the 
difficulties the sawmlllers of this 
period faced. Trees had to be felled 
by axe on the steep slopes and the logs 
were then skidded down the mountain-side 
in chutes to a wooden tramway construct­
ed along a level grade near the bottom. 
A horse-drawn wagon carried the logs as 
much as 3 miles back to the mill along 
the tramway. Horses were also used to 
draw the logs from the stump to the 
chute. The chutes themselves required 
an enormous volume of timber, as they 
were up to 6 m wide and constructed of 
30- to 40-cm-diameter logs. They were 
gradually extended as the logging pro­
gressed up the slope, and are said to 
have been more than a kilometre long in 
some cases. As each gully was cut out, 
the loggers extended the tramway and 
commenced a new shute in the next gully. 

Since that time, the gradual introduc­
tion of efficient road transport, the 
crawler tractor, and the chain-saw have 
made logging a much more economic and 
less wasteful operation. Roads have 
gradually penetrated the more remote 
areas and some logging has been carried 
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out in virtually all of the available 
merchantable stands of the study 
districts. It is estimated that-these 
forests have yielded about 1,500,000 m3 
over the past 120 years. 

Hardwood Forests 

The native forests are mostly mixed 
eucalypts, with the species mixture con­
trolled by varying tolerance to-environ­
mental factors such as temperature, soil 
depth, and soil moisture status. There­
fore, a wide variety of forest types 
exists in the study districts. 

River red gum 

Forests of river red gum occupied the 
alluvial deposits of the plains region 
in areas subject to periodic flooding. 
They are now confined to small areas of 
public land on river beds and frontages 
along the Murray River and along the 
lower reaches of the Ovens, King, Kiewa 
and Mitta Mitta rivers. These forests 
have been important to the local popula­
tion since the earliest days of settle­
ment, supplying strong durable timber 
for sawmilling, sleepers and posts. 

Box—ironbark 

In the central region on the sedimentary 
foothills surrounding Chiltern, mixtures 
of red ironbark, red box and red 
stringybark occur on the poor soils of 
the ridges, while grey box and yellow 
box are more common on the deeper soils 

River red gum fo res t s have been import-
ant for the supply of durable timber 
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of the lower slopes. A sustained supply 
of durable timbers has been obtained for 
many years and local demand for produce 
such as fence posts and shed poles is 
continuing. The trees in these forests 
have low growth rates, especially on the 
poorer soils. 

Narrow-leaf peppermint forest^ Tolmie 

Narrow-leaf peppermint near Stanley with 
softwood p lan ta t ions in the background 

Box—strlngybark 

The granitic soils of the Mount Pllot--
Mount Barambogie area carry a distinct 
forest type. The main species are long-
leaf box and red strlngybark with 
Blakely's red gum on areas of Impeded 
drainage and black cypress pine on the 
dry rocky outcrops. 

These forests generally grow to about 
25 m tall, at a low rate. They yield a 
small annual supply of sawlogs. 
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Peppermint—stringybark 

Peppermint--strlngybark forests, the 
most widespread in the study districts, 
cover about 65% of the forested land. 
They occur over an elevation range of 
300—1,100 m and are found in all but 
the north-west of the district. The 
species are usually broad-leaf pepper­
mint with brittle gum or red strlngybark 
on the drier aspects and narrow-leaf 
peppermint with blue gum or manna gum on 
the more sheltered sites. 

Narrow-leaf peppermint attains its best 
development on the deep soils of plat­
eaux such as the Stanley Plateau and 
the Tolmle Highlands, where tree heights 
often reach 40 m. Peppermint forests in 
such areas are capable of rapid growth 
rates, and well-stocked stands are suit­
ed to intensive sawlog production. 

The bulk of the forest type, however, 
grows on the steeper foothills, where 
tree heights average about 30 m. Sawlog 
production from these areas is inter­
mittent and on a single-tree selection 
basis. 

Messmate forests 

The south-western region on the Tolmle 
Highlands carries forests of messmate, 
either in pure stands or in mixture with 
narrow-leaf peppermint, confined to 
sheltered sites where soils are deep and 
annual rainfall exceeds 1,020 mm. These 
stands are highly productive and are 

suited to management for Intensive pro­
duction. 

Alpine ash forests 

The most extensive occurrence of alpine 
ash forests in the study districts is on 

Alpine ash . Mount Buffalo 

5033/74-11 
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Alpine ash . Black Range 

the Mount Buffalo plateau, where the 
National Park contains some 3,500 ha. A 
further 470 ha adjoins the Park. 

Elsewhere in the study districts, the 
alpine ash forest occurs as small scat­
tered stands wherever a suitable site 
exists. The species requires a deep 
soil on a sheltered aspect in the ele­
vation range 1,000—1,400 m. Survival 
of the species on a particular site 
depends on the occurrence of wildfires, 
which kill the mature trees. Dense 
regeneration of alpine ash seedlings, 
which normally follows a fire, can be 
seen beneath the dead overwood on Mount 
Jack, where a severe fire burnt through 
the stands in 1968. 

Variations in age of the trees reflects 
the fact that these foothills are fairly 
regularly subject to damage by wild­
fires. 

Except on the Mount Buffalo plateau, the 
alpine ash forests of the study area are 
generally small, scattered, immature, 
and of poor quality. 

Most stands where trees have reached 
sufficient size have been logged, and 
further production will not be possible 
until the regrowth stands reach merchan­
table size. 

The candlebark—mountain gum stands that 
occur in association with alpine ash 
also yield some sawlogs on a selection 
basis. 
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Production 

Sawlogs 

The hardwood forests of the study dist­
ricts currently produce sawlogs at the 
rate of 29,000 m3 annually, which is 
approximately 2.2^ of Victoria's annual 
production. Surveys Indicate that this 
level can be maintained for at least 
another 11 years, after which it may de­
cline. 

The main sawlog species in the study 
area is narrow-leaf peppermint. Other 
species of significance are blue gum, 
manna gum, messmate, candlebark, mount­
ain gum, and (to a lesser extent) red 
stringybark and alpine ash. 

The sawlogs are not generally of high 
quality since the foothills have been 
frequently damaged by wildfires. Fires 
cause the formation of unsightly gum 
veins in the wood and allow termites and 
wood-rotting fungi to enter the tree. 
The sawn timber obtained is not suitable 
for uses such as flooring and furniture, 
where surface appearance is important, 
but is suitable for building material 
such as house framing and is referred 
to in the industry as scantling quality 
Some of the forests, notably the alpine 
ash and the messmate, do have the poten­
tial to produce higher-quality timber if 
wildfires can be kept out of the stands. 

The major proportion of sawlogs is con­
verted at the sawmills within the 

Logging in a narrow-leaf peppermint 
fo res t 

study districts and s 
north-eastern Victori 
These sawmills handle 
117,000 m3 (of which 
mountain areas to the 
generally small conce 
25 men. Townships su 
Chiltern, and Tawnaga 
their local sawmill a 
ployment. Altogether 

old throughout 
a and the Riverlna. 
an annual total of 
75^ comes from 
south) and are 
rns employing 10— 
ch as Eskdale, 
rely heavily on 
s a source of em-
about 3l4 men are 
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Timber mi l l , Mitta Mitta Cutting red ironbark in Chil tern fo res t 

employed in the hardwood forests and 
sawmills within the study districts. 

Pulpwood potential 

A substantial quantity of hardwood tim­
ber in the study districts, principally 
in the mixed eucalypt stands that have 
been utilized for sawlogs, could be used 
for pulpwood. The removal of trees 
suitable for this purpose, but not for 
sawlogs, would increase the capacity of 
the forest for timber production by 

allowing regeneration of over-mature 
areas, since the presence of over-mature 
trees inhabits the development of young 
stands. There is no market for hardwood 
pulpwood in the study districts although 
a demand will probably develop within 
the next 10 years. 

Other wood products 

Over the years the local community has 
relied on the forest area for the supply 
of fencing materials - strainers, posts. 
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TABLE 16 

HARDWOOD TIMBER PRODUCTIVITY 

Category 

High 

Moderate 

Moderate 
to low 

Low 

Structural form 

Open forest IV 

Open forest III 

Open forest III 

Open forest II 

Main timber species and 
distribution 

Alpine ash, mainly on 
Mount Buffalo 

Messmate strlngybark, 
Tolmle area; narrow-leaf 
peppermint, Stanley area 

Narrow-leaf peppermint, 
widespread 

Broad-leaf peppermint, 
strlngybark, and var­
ious gums, widespread 

Productivlty-
MAI» (m3/ha/year) 
sawlog and pulpwood 

Potential MAI 
about 8.0 

Potential MAI 
about 3.0 

Potential MAI 
about 2.5 

Potential MAI 
about 1.5 

»MAI Mean Annual Increment 

droppers, rails, and stays - together 
with poles and building materials. 

The box—ironbark and the red gum 
forests have been particularly important 
in yielding strong durable material. 
The Victorian Railways have obtained 
sleepers from these forests for many 

years and present production averages 
about 4,000 per annum. 

The firewood market has declined to 
average about 3j000 tonnes annually. • 

The blue gum stands provide a useful 
source for the supply of bridge timber 
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girders, beams, and decking. Hop 
poles for use in the Ovens Valley are 
also produced from the hardwood forests 
of the study districts. 

Capability 

Intensive hardwood production Involves 
the growing of merchantable hardwood 
species in perpetuity under intensive 
management to produce desired wood prod­
ucts. Suitable areas for Intensive 
hardwood production satisfy the follow­
ing criteria: 

* They contain hardwood stands capable 
of economic production, with mature 

top height exceeding 29 m and a basal 
area of potentially merchantable 
trees exceeding l8 sq m per ha 
(square metres per hectare). 

* They form a continuous compact unit 
of at least 80 ha containing predom­
inantly suitable or potentially 
suitable sites. 

* They generally have a ground slope of 
less than 20^. 

* They do not contain significant 
scientific or scenic values that 
could be permanently degraded by 
timber production. 
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WATER UTILIZATION 

Lake Hume straddles the northern bound­
ary of the districts, which contain part 
of the catchment of the Mitta Mitta Riv­
er, a major contributor to this storage. 
The Lake supplies water for irrigation 
and other purposes to Victoria, New 
South Wales, and South Australia. This 
source, supplemented by Goulburn River 
waters, services approximately l60,000 
hectares of land in Victorian irrigation 
areas. The study districts also contain 
Lake Buffalo and Lake William Hovell, 
much smaller storages built to safeguard 
Irrigation, urban, stock, and domestic 
supplies in a localized area. Lake 
Buffalo safeguards supplies along the 
Buffalo and Ovens Rivers, dovmstream of 
Lake Buffalo, while Lake William Hovell 
has a similar role along the King River. 

Lake Hume regulates portion of the flows 
of the Murray and Mitta Mitta Rivers, 
and the completion of the Dartmouth Dam 
will mean further regulation of Mitta 
Mitta River flows. These streams have a 
combined mean annual discharge of 
3,800,000 Ml. About 10^ of that of the 
Buffalo River and about 6% of that of 
the King River is utilized for irrigat­
ion. The State Electricity Commission 
storages, situated outside the study 

districts, utilize a small percentage of 
the flow of the Klewa River. 

Storages and their capacities are: 

Lake Hume 
Lake Buffalo 
Lake William Hovell 

*M1 = megalitre 

3,059,000 Ml* 
24,000 Ml 
12,300 Ml 

Proposed Storages 

After the completion of the Dartmouth 
Dam, Mitta Mitta River flows will be 
relatively highly regulated. 

Regulation of the Ovens, Kings, and 
Klewa River systems on the other hand is 
relatively small. At present, a small 
proportion of the annual discharge of 
these streams Is utilized for irrigation 
within their valleys by private diver­
sions, and to meet Victoria's own down­
stream demands or those of South Aust­
ralia, either directly or by storage in 
Lake Victoria. Water from the Klewa 
River is subject to the River Murray 
Waters Agreement, and is shared by the 
States In accordance with that Agree­
ment. Any further utilization of the 
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Klewa River would be the responsibility 
of the River Murray Commission, and no 
storage possibilities appear feasible or 
are projected at the present time. 

'•%^s 

Spillway at Lake Buffalo 

Any further water conservation projects 
in northern Victoria will probably be 
concentrated in the Ovens and King sys­
tems within the study districts. These 
projects may be of two types; 

* relatively small storages, to safe­
guard development of localized areas 

* relatively large storages, designed 
to safeguard local development and to 
supply the requirements of areas 
further downstream 

Of the first type, one on the Buckland 
River has been investigated and its 
construction Included in planning pro­
grammes. It would Impound 10,500 Ml 
at an estimated cost of $3.9 m (1971), 
and would safeguard existing irrigation 
development in the Upper Ovens Valley 
(about 935 ha) and allow additional de­
velopment up to 2,200 ha. Many streams 
within the districts are heavily commit­
ted to Irrigation of high-return crops 
that would benefit from this type of 
storage. They include Happy Valley 
Creek, Barwldgee Creek, and Morses Creek 
(Ovens River tributaries). Black Range 
Creek and Boggy Creek (King River tribu­
taries), and Running Creek and Mountain 
Creek (Klewa River tributaries). A 
storage on Fifteen Mile Creek has also 
been investigated, but is not currently 
considered economically attractive. 

Of the larger type of storage, a second 
stage of the Buffalo Dam (which could 
impound nearly a million megalitres) was 
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estimated to cost $65 mi 
but Inflation and rising 
have significantly incre 
ure. The construction o 
Dam will of course defer 
for this larger storage 
but growing water supply 
doubt eventually warrant 
tion. 

lllon in 1963, 
costs would 
ased this flg-
f the Dartmouth 
the requirement 
for some time, 
demands will no 
its construc-

Water Quality and Treatment 

The Surface Water Resources section of 
Chapter 8 discusses the quality of water 
in the various stream catchments. 
Generally, water throughout the study 
districts is of good quality and suit­
able for most purposes. It is soft, 
salinities (total dissolved solids) are 
generally below 50 milligrams per litre 
(see Table 5), and all other parameters 
Indicate good quality. 

Urban and industrial use 

In the upper sections of the catchments 
in the study districts, while the streams 
are flowing through native forest, the 
water could probably be used for urban 
supply without any treatment, as It is 
nearly sterile and free of suspended 
solids and discolouration. As the 
streams progress down through the set­
tled lower valley sections, agricult­
ural, urban, and industrial pollution 
gradually decrease water quality. The 
urban supply to Wangaratta is treated to 
remove solids and chlorine is added to 
sterilize it. 

Thus, streams in the study districts are 
quite suitable for urban supply, 
although some treatment Is probably 
necessary. The water is suitable with 
appropriate pretreatment for boiler feed 
and make-up, and possibly for textile 
Industries, Without treatment it should 
be suitable for other industries that do 
not have special requirements. 

Domestic use 

Intermittent high colour and turbidity, 
particularly in the lower stream sec­
tions, may make the water unacceptable 
for domestic use at times. 

Stock and irrigation use 

All surface waters in the districts are 
classified Class 1 irrigation water with 
total dissolved solids less than 175 mg 
per litre, and are therefore suitable 
for stock watering and all types of 
Irrigation (see Appendix 3). 

Factors Causing Pollution 

Three main sources may contribute pol­
lutants to streams: 

* agricultural 
* urban 
* Industrial and mining 

Agricultural , ,. .•,̂  

Clearing and grazing of catchments will 
increase the amount of soil particles 
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Catt le can increase stream pol lu t ion 

and animal wastes in run-off to streams, 
while substances used to control weeds, 
insects, and animals may find their way 
Into streams in quantities harmful to 
aquatic plants and animals and to Man, 
Most streams within the districts suffer 
from Increased turbidity and silt load 
after rain, and there have been reports 
of fish losses caused by poorly control­
led chemical spraying of river-side 
crops and the careless disposal of empty 
chemical containers. 

Urban 

number of pollutants such as oil, 
detergents , and domestic wastes. Happy 
Valley Creek is noticeably polluted by 
drainage from the town of Myrtleford. 

Industrial and mining 

Pollutants from these sources include 
chemical and thermal wastes, and mining 
activities may also cause pollution by 
erosion. At present, industrial wastes 
are discharged into the Ovens River at 
Wangaratta, 

Storm-water run-off and other drainage 
from urban areas usually contains a 

Clearing of catchments can reduce water 
qual i ty 
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Utilization in the Study Districts 

Irrigation 

Although the districts lie in one of 
the most favoured rainfall areas of the 
State, the Increase in irrigation over 
the past 15 years has completely comm­
itted the average natural flow of most 
streams. In some cases streams were, to 
some degree, over-committed, and during 
dry periods restrictions on irrigation 
use are necessary to protect the higher-
priority needs for town supplies and 
stock and domestic use. 

On two such.stream systems, the Buffalo 
River and the King River, storages have 
been built to safeguard supplies and to 
allow for additional irrigation. Lake 
Buffalo was completed in 1965 and by the 
end of 1968,dry-period regulated flow 
was fully committed. The King River 
storage. Lake William Hovell, was com­
pleted in 1971, and by mid 1973 provided 
water for an additional 1,500 ha of 
irrigation. 

The only major unregulated stream from 
which water is available for irrigation 
at present is the Mitta Mitta River. 
Tobacco is not grown in the Mitta Mitta 
Valley, whereas the other major streams 
In the districts have large tobacco com­
mittments . 

Diverters are given authority, either by 
permit or licence, to irrigate a specific 
area or use a specific volume of water. 

Lake Wi l l i am H o v e l l , a 12 ,300 Ml s t o r a g e 
on t h e King R i v e r .. 
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W A T E R 

TABLE 17 

U T I L I Z A T I O N 

Stream 
(includes tributaries) 

FIFTEEN MILE CREEK 

KIEWA RIVER 

KINO RIVER (1) 

MITTA MITTA RIVER (1) 

OVENS RIVER 
upstream of Wangaratta 

TALLANGATTA CREEK (2) 

TOTALS 

Irrigation 
Licences 
or Permits 

38 

1^0 

111 

61 

497 

2 

Q i i S 

Domestic 
Permits 

38 

105 

21 

82 

252 

17 

518 

Industrial 
Permits 

-

3 

4 

J) 

9 

-

20 

Are 

Pasture 

61 

1,685 

911 

725 

975 

6 

^,363 

a of crop 

Orchard 

-

-

-

-

169 

-

169 

irrigated (ha) 

Tobacco 

10 

257 

769 

-

1,830 

-

2,866 

Hops 

69 

-

24 

-

276 

-

369 

Mlee 

-

63 

-

-

125 

-

188 

TOTALS 

1̂ (0 

2,005 

i,70i| 

725 

3,375 

6 

7,955 

(1) stream not full committed. 

(2) Western portion of catchment only in Districts. 

Private irrigation diversions throughout 
the State are being progressively meter­
ed but the King River is the only stream 
within the districts that already has 
extensive metering. The quantity of 
water used in any one irrigation season 
by an unmetered diversion is arrived at 
arbitrarily, based on the area watered. 
The formula varies with rainfall and the 
type of crop being irrigated. 

Table 17 gives the Irrigation commit­
ments of the major stream systems in the 
districts and indicates the purpose of 
Irrigation. 

Urban 

Many cities and towns in the study dis­
tricts have reticulated water supply 
systems derived mainly from suface 
sources (see Table l8). 

Groundwater 

In 1968 the Water Act was amended to 
give the State Rivers and Water Supply 
Commission control over sources of 
groundwater that were fed, either wholly 
or in part, by seepage from surface 
streams, Prior to that time, many per-
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TABLE 18 

URBAN USE 

Source of supply 

BEECHWORTH 
Lake Kerford 

BRIGHT 
Ovena River and 
Bakers Creek 

CHILTERN 
Barambogie Creek, 
Springs, and bores 

KIEWA 
Klewa River 

MOYHU 
King River 

MYRTLEFORD 
Buffalo Creek 

SPRINGHURST 
Diddah Diddah 
Creek 

TALLANGATTA 

WANGARATTA 
Ovens River 

WHITFIELD 
Mu3k Gully Creek 

WODONGA 
Wodonga Creek 
(anabranch of the 
River Murray) 

YACKANDANDAH 
Nine Mlie Creek 

Description of works 

Water gravitates from Lake KerforcJ 
to a '1,5-Ml service basin, and is 
then passed through a sand filter 
and conveyed to 3.1-Ml storage. 

Bright pumpa from the Ovens River 
directly into the reticulation 
system, or uses gravity supply 
from two reservoirs on Bakers 
Creek, with a total capacity of 
10.5 Ml. 

The 145-Ml capacity Barambogie Res­
ervoir is filled from a catchment 
area and also from springs; two 
bores supplement this. 

Water Is pumped from the Klewa 
River to separate basins of 1 Ml 
and 2.3 Ml capacity 

Water pumped from the King River 
supplies a Cl^-Ml elevated stor­
age In the township. 

Water flows from Buffalo Creek by 
gravity to a 't.S-Ml service basin 
In the town. Water is pumped from 
the town system to a llO-Ml storage 
basin to meet peak summer demands. 

A reservoir of 50 Ml on Diddah Did­
dah Creek, Gravity supply to the 
town. 

Water pumped from Lake Hume to a 
2.3-Ml storage gravitates to the 
town. 

Water pumped from the river to a ii~ 
Ml storage is later pumped to a 
series of elevated storages. 

Water from Musk Gully Creek gravi­
tates to a ll-Ml storage basin. 

Water is pumped from Wodonga Creek 
to a 1^-Ml storage. A new 32-Ml 
storage ia nearlng completion. 

Water gravitates from Nine Mile 
Creek to a 1-Ml service basin on 
Walkers Saddle. The maximum supply 
available from this system Is 1.1 
Wl/d with a minimum of 0.9 Ml/d 
during summer. 

Quality of supply and treatment 

The present sand filter beds do not 
operate satlafactorily, causing col­
our problems. 

Quality Is generally aatlsfactory, 
with slight colour and turbidity 
problems. Ovens River water is 
chlorinated at the pump station. 
The reservoir supply Is unchlorln-
ated and bacteriological quality 
Is frequently below standard. 

The water ia very turbJd and has a 
high iron content. The bore water 
is good quality, except for a high 
iron content. No treatment. 

No Information on water quality. 
No treatment. 

No recent data, but quality Is con­
sidered satisfactory at time of 
construction (1961), No treatment. 

Quality Is generally satisfactory, 
but bacteriological testa have fre­
quently been below standard. No 
treatment. 

Water quality generally satisfact­
ory. 

Reasonable quality other than taste 
and odour. 

Treatment includes sedimentation, 
filtration, and chlorlnatlon. 

Sometimes below standard becterlo-
logically. The supply Is untreated. 

Water is of reasonable quality but 
colour and turbidity problems occur. 

Sometimes below standard bacterlo-
logically. 

Average 
dally 
demand 

('000 litres) 

1,B60 

680 

300 
calculated 
from annual 
consumption 

itOO 
• 

150 
(Calculated 
from annual 
consumption) 

3,too 

t5 

1,140 

11,too 

50 

5,700 

610 

Maximum 
dally 

Consumption 
('000 litres) 

5,955 

S.TiO 

Not known 

l,]tO 

Not known 

6.800 

Not known 

2,000 

27,500 

ito 

23,000 

1,000 
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sons who were unable to obtain authorize 
atlon to irrigate directly from a stream 
excavated holes (commonly called drag­
line holes) adjacent to the stream and 
Irrigated from that source. The use of 
groundwater for domestic and stock pur­
poses in the district is widespread, but 
the quantities of water used are not 
significant. 

Future requirements 

As already mentioned, the growth of 
Irrigation In this district over the 
past 15 years has justified the cons­
truction of two storages, which will 
allow for some additional development. 

Two factors may influence future growth 
of water use within the district; 

Tobacco farms, Buffalo valley 

* the increased demand for high-value 
produce from the area 

* the construction of water conserva­
tion storages arising from urban and 
industrial requirements 

The tobacco Industry, which is mainly 
responsible for the rapid growth of 
irrigation in recent years, produces to 
a quota system, and the expectation of 
large increases in quota volumes is a 
little uncertain. The allocation of 
quotas of course depends on a correspon­
ding water availability. 

Because of the high annual rainfall over 
most of this area, the irrigation of 
pasture is quite often difficult to Just­
ify economically, other than for beef 
production, and so pasture irrigation 
will probably Increase only slowly, If 
water is available. 

Increased urban and industrial regional 
development may eventually dictate the 
construction of further water conser­
vation projects. The districts have 
sufficient water resources, mostly in 
surface streams, to meet urban and 
industrial requirements for many times 
the present population. 

River Improvement 

The need for river improvement 

Before European settlement, the river 
channels in the alluvial section of the 
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Lake Kerford^ water supply fo r Beechworth 

districts carried the normal high flows. 
The very high water flows, that occurred 
in winter, were carried by the river and 
its flood-plain. Now, however, the 
channels are less able to cope with 
these because uncontrolled willow growth 
and silting have reduced their capaci­
ties. In addition, the clearing of the 
catchment has changed the flood regime 
and allowed run-off to concentrate in 
the streams far more quickly, creating 
higher flood peaks of shorter duration. 

River Improvement Trusts 

River Improvement Trusts carry 
improvement and drainage works 
River Improvement Act, passed 
which was the first attempt In 
at a systematic improvement of 
channels and the maintenance o 
carried out. These Trusts are 
bodies, which may enter into c 
hold land, and generally exerc 
powers of such bodies. 

out river 
under the 
in 1948, 
Victoria 
river 
f works 
corporate 
ontracts, 
ise the 
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TABLE 19 

MAJOR RIVER IMPROVEMENT TRUSTS 

IMPROVEMENT TRUST 

FIFTEEN MILE CREEK 

KIEWA RIVER 

KING RIVER 

MITTA MITTA HIVER 

OVENS RIVER 

AREA 

2 
Approx. 150 km Fifteen Mile Creek and 
anabranches, from Ovens River upstream 
to Junction with Middle Creek 

2 
Approx. 120 km Klewa River from Murray 
River upstream to Junction of East and 
West Branches 

2 
Approx. IIQ km King River from Ovens 
River upstream to Junction of East and 
West Branches 

liJ2 km^ Mitta Mitta River, Tallangatta 
and Falryknowe Creeks; from Hume Reser­
voir to Mitta Mitta and to Buckeen 
Creek Junction on Tallangatta Creek 

2 
306 km Ovens and Buffalo Rivers up­
stream of Murray River 

ALLOCATION 
1972/73 

17,160 

15,860 

1 ^ , 3 6 0 

18.320 

33,1*60 

RATING 

Three divisions, maximum rate of 0.75 
cents in dollar down to nil 

Uniform rate of 1 cent in dollar 

Three divisions: City of Wangaratta 
making annual contribution in lieu of 
rates in first divisions; second and 
third divisions 0.55 cents In dollar 

Three divisions: maximum rate 0.2̂ 1 
cents in dollar, down to nil 

Uniform rate of 0.5 cents in dollar 

Under the Aot, their tasks include: any 
work to Improve and stabilize the river 
channel such as removing obstructions 
from its bed and banks; deepening, 
widening, straightening, diverting, or 
otherwise improving the river; prevent­
ing erosion and planting trees and 
grasses; erecting structures to deflect 
flows; and providing protection against 
flood-waters. Trusts are also empowered 
to cleanse a river or prevent or min­
imize Its pollution. The State Rivers 
and Water Supply Commission exercises 
general supervision and advises the 

Minister of Water Supply on the opera­
tions of the Trusts. 

Within the study districts 

Some details o 
the study dlst 
19 . Each rece 
the Works and 
sidizes river 
5:1 and dralna 
Trusts with ga 
their district 
frontage grant 

f the major Trusts within 
rlcts are shown in Table 
Ives an allocation within 
S e r v i c e s A a t , which sub-
Improvement at the rate of 
ge at the rate of 1:1. 
zetted streams within 
s also benefit from a 
, provided on the basis of 
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$12.^0 per km of stream frontage. The 
remainder of their funds are obtained by 
rating. 

The upper valley sections, where the 
streams flow through steeply graded 
gorge sections with little or no alluv­
ial flats, pose few problems. The 
streams are not so steeply graded in the 
middle valley sections, but are still 
subject to velocities that may actively 
erode unprotected banks. (In many cases 
they have shifted course considerable 
distances and eroded away large areas of 
fertile land.) In the flatter-graded 
lower sections, the main problems are 
flooding and the possibility of lateral 
erosion causing breakaway courses. 
Blockage by snags, willows, and silting 
from upstream erosion has aggravated 
these problems, . 

The Trusts are therefore mainly concern­
ed with erosion prevention in the middle 
sections of the rivers and snagging and 
channel Improvement in the lower parts. 
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ECONOMIC MINERALS 

History 

Gold was discovered at Beechworth in 
February l852. The rush that followed 
resulted in further discoveries at 
other localities, including Reeds Creek, 
Yackandandah, Bowmans Forest, Myrtle­
ford, Buckland, Wandlllgong, Preeburg, 
Harrietvllle, and Mitta Mitta. 

Initially, gold-seekers worked surface 
stream deposits, later mining and 
sluicing deep leads, then quartz veins, 
and still later dredging deep leads. 

The mining population declined from its 
initial peak as the richer, easier 
ground was worked out, and when rising 
costs made mining uneconomic. 

TABLE 20 

Number of Miners and Gold Production 

Year 

1864 
1883 
1917 
1935 

Number of 
miners 

10,196 
3,807 
876 

N/A 

Approximate 
production 

665 kg 
350 kg 

1,040 kg 
29 kg 

Deep Leads 

Many of the river valleys have deep lead 
deposits. These were initially exploit­
ed by underground mining, but the prob­
lems and danger from water and mine 
collapse were considerable. Later, 
sluicing and dredging were used. 

In the period I856—1901, deep leads 
were worked down to 60 m in the Eldorado 
area, producing gold and tin concen­
trate. From the late l880s, as a result 
of permitting alluvial leases larger 
than the 3.7 x 3.7 m formerly allowed, 
a number of public companies were 
formed, first to sluice, then to dredge 
alluvium In the Beechworth, Woolshed 
Creek Flats, and Reedy Creek areas. 
From 1899 to I909 the largest venture 
(comprising the several Cocks Eldorado 
Companies) treated 1,790,000 cubic 
metres of gravel for gold and tin at a 
profit of 6.0 cents per cu m. 

New equipment was brought into use in 
1913 and 1934. Sluicing continued until 
1941. In 1935 the largest dredge in the 
Commonwealth was erected; this continued 
working until 1954, producing 1,245 kg 
of gold and 800 tonnes of tin concentrate 
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The derelict dredge still remains at 
Eldorado. 

Prom 1898 to 1955, a total of 46 dredges 
worked parts of the Ovens and Buckland 
Valleys for gold and tin. One gold 
dredge was working at Preeburg until 
1955 and another worked ground at 
Harrietvllle until 1954. Since then, 
several syndicates have carried out 
small sluicing operations at Clears 
Creek and Chappells Gully. 

From 1854 onwards, large quantities of 
cassiterlte (tin oxide) were sent from 
Beechworth and Eldorado to Melbourne for 
smelting. 

Tin was discovered around Mitta Mitta in 
1891, but little was done until the 
price of tin increased in I911. Prom 
then to 1924 at least six small mines 
produced tin in the area, the main pro­
duction coming from the Tallandoon Mine. 

Quartz reefs 

In the middle I85OS, miners turned their 
attention to the quartz reefs in the 
area, from which the alluvial mineral 
deposits had been released by weather­
ing. 

Notable reef mines included Pioneer Mine 
at Bright, Reform reef at Myrtleford, 
Oriental Mine at Wandlllgong, and Rose 
Thistle, Shamrock, and Sambas Mines at 
Harrietvllle, The last-named is still 
working. 

Molybdenum 

The Everton 
north-east o 
1917 to 1926 
for a total 
90^ grade mo 
a second pip 
worked from 
tonnes of 

Exploration 

In 1905—1906 the Mines Department 
carried out exploration drilling along 

molybdenite mine, 3 km 
f Everton, was worked from 
and again from 1937 to 194o 
production of 300 tonnes of 
lybdenum sulphide. Nearby, 
e of lower grade ore was 
1942 to 1944 and yielded 25 
I grade molybdenum sulphide. 

ki-Mi 

Derel ic t gold dredge, Eldorado 

irJVf'p> 
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The Mitta Mitta Valley, showing it to 
contain auriferous gravels with cassit­
erlte and tantalite down to 46 m, but 
these have never been worked. 

Metallic Mineral Deposits 

The main metallic mineral deposits pre­
sent in the area are ores of gold, tin, 
and molybdenum. 

Gold and cassiterlte occur together at 
Beechworth, Eldorado, Woolshed Creek, 
Mitta Mitta, Myrtleford, Tawonga, and 
Tallangatta. Gold without substantial 
quantities of cassiterlte has been found 
at Bright, Preeburg, and Wandlllgong, 
and at Harrietvllle and in the Buckland 
Valley, 

The Everton region may contain further 
deposits of molybdenite (molybdenum sul­
phide) . 

The metallic mineral deposits occur in 
two main ways - lodes and alluvial de­
posits. Gold, cassiterlte, and molyb­
denite occur in dykes and quartz reefs 
associated with granitic rocks or Ordo­
vician sedimentary rocks. Many of these 
lodes were sufficiently rich and persis­
tent to support economic underground 
mining. 

Alluvial deposits may be shallow or in 
deep leads, In many of the creeks in 
the area 1—2 metres of gravel, sand, 
and gritty clay covered deposits of gold 
and cassiterlte. Most of these have 

been worked once, primarily for gold. 
The deep leads of gold and cassiterlte 
(lying at depth under the present alluv­
ial plains) have been worked extensively 
in the past, but known deposits still 
remain unworked, 

Chiltern gold- and tin-field 

Hundreds of auriferous quartz reefs in 
Ordovlcian rock have been worked down to 
water level. Most of them were narrow 
and low-grade (8 p.p.m.). The granites 
of the Pilot Range contain cassiterlte 
disseminations, 

The deep lead system was extensively 
mined for gold and tin, although it had 
only one payable wash zone. Various 
companies have carried out sufficient 
exploration to define roughly the course 
of a deep lead that runs from east to 
west beneath the valley of the Black Dog 
Creek. 

Mitta Mitta gold- and tin-field 

This field is a 1 
llel to the west 
River from Mitta 
andoon. The whol 
of micaceous schi 
probable Ordovici 
of various types, 
cassiterlte conce 
one worked in the 
lode part of the 
quately prospecte 
tin-bearing dykes 

2-km belt running para-
of the Mitta Mitta 
Mitta township to Tall-
e of this belt consists 
sts and quartzites of 
an age Intruded by dykes 
some of which contain 

ntratlons such as the 
Tallandoon Mine. The 
field has been Inade-
d; at least 24 km of 
are exposed. 
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Although the Diggers Creek alluvium was 
profitably worked for gold, the rest of 
the alluvium has not been adequately pro­
spected, 

Beechworth—Eldorado gold- and tin-field 

This field has yielded the major part of 
the tin ore produced in Victoria. The 
tin in the area is derived from the Pil­
ot Range granite. Cassiterlte occurs 
throughout the granite, and is also 
found in quartz veins in association 
with gold. 

Most of the tin has come from alluvial 
workings as a by-product from gold-mining 
and dredging. 

Associated with cassiterlte and gold in 
the alluvium are ilmenite (iron titanium 
oxide) and tourmaline, 

Harrietvllle gold-field 

Part of the Harrietvllle gold-field lies 
within the study districts. Gold was 
mined from quartz veins and extracted 
from alluvial deposits. Dredging only 
stopped in 1954, 

Buckland gold-field 

Alluvial mining occurred in the Buckland 
River area. The richest area was from 
Palrley's Creek up the west branch. 
Later, miners worked the terrace gravels 
of Clear Creek and other terrace deposits 
downstream to Buffalo Plat. 

A number of payable quartz reefs have 
also been worked in the Upper Buckland 
River, 

Buffalo Creek gold-field 

The main reefs occur on the spur to the 
west of Buffalo Creek, in an area about 
5 km long to the south of Buffalo River. 
They lie in folded Ordovlcian slates and 
sandstones. Alluvial mining has only 
been carried on in Slaughteryard Creek. 
The remaining river flats have not been 
worked because of the high agricultural 
value of the land and because only a 
little gold was found in the Buffalo 
River. 

Myrtleford, Happy Valley, Stanley, and 
Yackandandah gold-fields 

Both alluvial and reef mining were con­
ducted in these gold-field. 

Tawonga gold-field • 

The Tawonga gold-field was worked in a 
small way in the period I89O—1910. Its 
chief distinction was the presence of 
native copper and copper pyrites in the 
ore. 

Everton molybdenite-field 

The ore bodies are confined to two dipped 
pipe-like structures. These were mined 
to 50 m. The average ore grade was 2,5^ 
molybdenite near the surface and 0.6^ at 
the bottom level. 
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erals cover about 40^ of the study dis­
tricts . 

Brick ki lns near Chil tern use kaolin 
deposi ts 

Other metals 

Small amounts of other metals have been 
found in the study districts including 
antimony at Tallandoon, molybdenum at 
Stanley, tungsten at Barnawatha, and 
copper in the south-west and at Tawonga 
Currently, exploration licences for min-

Other Minerals 

Phosphate 

At Whitfield, a thin bed of iron phos­
phate dips conformably with the Ordovlc­
ian slates and sandstones. Analysis 
shows that the anhydrous phosphate var­
ies from 10 to 31^. 

Secondary minerals include garnet, gold, 
limestone, limonite, and turquoise. 
Small amounts of turquoise were mined at 
Edl and Whitfield and turquoise can still 
be found in the locality. 

Feldspar 

Many pegmatite dykes occur at scattered 
localities in the northern part of the 
study area. These vary considerably in 
size and extent. Many of them contain a 
significant percentage of tourmaline. 

Building stone 

The Pilot Range granite has been quarried 
and used at Beechworth as a building 
stone. 

Clay 

The small brickworks at Chiltern uses 
clay from mine dumps, but this requires 
blending with other clays before use and 
supplies are limited. 
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Road-making Materials 

The Country Roads Board, Forest Com­
mission, and Shire Councils are the 
principal road-making authorities in the 
districts and either mine the con­
struction materials themselves or use 
contracting firms. 

Transporting these heavy materials is 
expensive, and normally mining is 
carried out as close as possible to the 
point of use, usually within l6 km. 
Local supply therefore, plays an import­
ant part in determining the actual 
materials used. Scarce or expensive 
materials, such as crushed rock, are 
often transported greater distances. 

Gravels from gold-mining operations, 
sluicing, and deep lead mining are the 
most commonly used materials. 

About 80^ (300,000 tonnes) of the 
gravels used by shire councils come from 
these sources, which still contain con­
siderable reserves. The quality varies, 
discontinuous lenses of sand, gravel, 
and clay exist, and plasticity can be a 
problem. 

The Harrietvllle and Barwldgee Creek 
tailings contain a high proportion of 
shale fragments and consequently have 
too high a plasticity, while those at 
Eldorado and Reedy Creek contain mainly 
quartz sands that may be deficient in 
clay-binding material. Deposits of 
tailings also exist at Allen's Plat near 

Porepunkah on the Buckland River, and 
towards Rutherglen in the north-west. 

Hill gravels occur on the lower slopes 
of sedimentary and metamorphic rock 
outcrops. They are mined at Murmungee 
and Baarmutha. Deposits also exist near 
Gapstead, Mitta Mitta, and Germantown. 

Deposits of river gravel occur along all 
the major streams in the districts. 

Mine dumps a re used for road-making 
m a t e r i a l s •• • - , - > - -.•>-•• .̂ n 
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Granit ic eand p i t near Beechworth 

River gravels are an important resource 
and are taken directly from the river 
bed (as at Tawonga in the Kiewa River) 
or from shingle banks on the edge of the 
river (as on the Ovens River between 
Myrtleford and Mllawa). 

In addition to these two sites, heavy 
deposits, some of which are mined, occur 
at the north of Tallangatta Greek, on 

Granit ic sand p i t , Happy Valley 

the Mitta Mitta River north of the Mitta 
Mitta township and at Tallandoon, at 
several sites on the Kiewa River, espec­
ially near the Murray River and Running 
Creek, on the Ovens River near Eurobln 
and Porepunkah, on the King River at 
Whitfield, and on the Murray River west 
of Wodonga. 

Granite sands occur on all granite out­
crops in the districts, although rarely 
more than 1 m thick. The quality tends 
to be higher on the northern slopes. 
Granite sands are mined near Mudgee-
gonga, in Happy Valley, and east of 
Sprlnghurst, 

Hard-rock quarries exist at Glenrowan, 
Skeleton Hill near Chiltern, and east 
of Barnawatha, 
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RECREATION 

Outdoor recreation is the aspect of 
leisure activity that most concerns land 
use. Generally, participation is in­
creasing, with a consequent growing 
demand exerting pressure on land for 
recreation. This demand can be divided 
into two forms. 

The first form is current demand. It is 
expressed as consumption; therefore its 
future size and direction can be esti­
mated from current trends in user rates 
for recreational activities, The second 
form is the latent or possible demand, 
which is not expressed at all at the 
moment because of some physical, social, 
or personal constraints. Clearly, 
neither its size nor its kind can be 
discerned by simply examining the user 
rates of the recreational facilities as 
they now stand. 

The principal influences on demand are 
the socio-economic, technical, institut­
ional, and availability factors. 

socio-economic 

The population of Victoria is increasing 
and this will involve at least a pro 
r a t a increase in the use of recreational 
facilities. 

The proportion of people living in rural 
areas is declining. This changes the 
use made of the countryside for recreat­
ion by placing an increasing burden on 
land close to the centres of population 
and by concentrating use in the princi­
pal leisure hours and holiday periods. 

The time given to formal education is 
increasing. Students have more time for 
outdoor recreation, and schools often 
encourage their participation, which 
will probably increase their appreciation 
of the environment and will certainly 
Improve their knowledge of recreation 
opportunities. 

Occupation affects the type and quantity 
of outdoor recreation chosen. The 
decreasing proportion of unskilled work­
ers and the Increase in professional and 
administrative people will increase the 
demand for outdoor recreation. 

Technical 

The increase in mobility and flexibility 
of travel due to private motor cars has 
a big impact on the demand for recreat­
ion and influences the type of activit­
ies pursued. Concomitant improvement in 
the road system is of particular Import-
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ance on a regional scale. Radio and 
television programmes have stimulated 
the demand through their Information 
content, 

The increase In industrial efficiency 
and the increased use of automation in 
industry have both stimulated the demand 
for leisure and given the work force the 
opportunity of more leisure time. 

Institutional 

Two institutional groups - social insti­
tutions and the law - Influence the 
pattern of recreation. 

The trade unions 
the working week 
day periods. The 
in redistributing 
leisure by settin 
work in industry, 
recreational purs 
providing facllit 
trolling recreati 

Availability 

have helped to shorten 
and Increase the holi-
law has been important 
time between work and 
g statutory hours of 
Other laws influence 

ults more directly by 
ies or by directly con-
onal activities. 

The availability of suitabl 
obviously Important in dete 
level of participation. Dl 
of outdoor recreation requi 
features. Broadly, active 
(sports etc.) requires flat 
water, swimming pools, and 
passive recreation (driving 
ure, walking, wildlife phot 
etc.) requires scenic lands 

e land is 
rmining the 
fferent forms 
re different 
recreation 
ground, open 
so on while 
for pleas-

ography, 
capes, inter­

esting geology, high-quality forests, 
plentiful wildlife, and so on. 

Demand for recreation within an area 

Time acts as a constraint on the use of 
an area for recreation. The majority of 
people are bound by the normal working 
patterns and have their leisure in de­
finable periods: time after work, week­
ends, holidays, and during retirement. 
The time taken to reach a recreation 
area limits its use. 

Areas that can be reached within a few 
minutes can be used for recreation at 
any time. The normal free time during 
the week and after work is sufficient, 
and these areas are often used inten­
sively. Most day trips are normally 

Swimming and p i c n i c a rea a t Lake Sambel, 
Beechworth 
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P i c n i c a r e a . Lake William Hovell 

within an 80-km radius of home, and 
areas further away can only be visited 
on holidays or during retirement. These 
categories can be referred to as "user-
based", "intermediate", or "resource-
based", respectively. 

Recreation in the Study Districts 

The recreation resources within the 
study area are owned and managed by a 
range of organizations, from private 
Individuals and companies to local and 
State governments. 

In some cases, the resources and facil­
ities provided are complementary and 
together Increase the use of an area; 
for example the commercial ski lodges 

and ski lifts increase the use of the 
Mount Buffalo National Park. In other 
Ins-t-ances they can be competitive. 
Generally, however, commercial and other 
privately owned facilities widen the 
range of recreational opportunities in 
the districts, which are of course used 
by both local and visiting populations. 

The area provides user-based recreation 
for the population living within or 
close to the study area. Recreation 
reserves come into this category and can 
be an important resource - especially if 
they have facilities such as sports 
ovals and tennis courts. 

People participating in the intermediate 
class of recreation are likely to be 
drawn from a wider area, mainly from 
within an 80-km radius. Numbers will 
probably increase greatly in the study 
area because of the likely growth of 
Albury—Wodonga. The effect of this 
large local population will be felt 
mainly at week-ends and could cause 
considerable pressure on recreation 
facilities, especially In the north of 
the study area in the Shires of Beech­
worth, Chlltern, and Yackandandah. 

Resource-based recreation in the area 
attracts visitors from all over the 
country. 

People visiting and touring within the 
districts for recreation have economic 
and social effects on those living in 
the districts. The type and level of 
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these effects vary with the kind of 
visitors and their reason for visiting 
the area. People on a camping trip will 
have, for example, a different effect 
from those wanting to water-ski. 

Tourism is an important and growing Ind­
ustry for the north-east. The range of 
activities that interest tourists is 
greater than outdoor recreation and in­
cludes cultural interests, educational 
activities, food, and wine. 

Unfortunately, increased use of land for 
recreation tends to alter the type of 
experience obtained; over-crowding, 
increased erosion, fire, pollution, and 
loss of habitats can reduce the quality 
of the recreation in an area. Con­
sequently, it seems important to define 
the more important and vulnerable 
resources so that they can be preserved. 

Inventory of recreation resources 

The recreation map shows five regions 
that provide different opportunities for 
outdoor recreation. In addition it 
gives the location of some features of 
interest for recreation. 

Flat agricultural land 

The flat agricultural land of the river­
ine plains is traversed by the Ovens and 
King Rivers. It is intrinsically suit­
able for active recreation, and many of 
the small recreation reserves in the 
region have facilities for sports such 

as tennis courts and sport ovals. 

The rivers and their associated lakes 
form an important scenic element In the 
landscape. The bulk of public land in 
the region flanks these rivers. The 
Ovens and King Rivers are too small for 
much boating, but the latter affords 
good fishing. The lands provide an 
attractive environment for a number of 
activities including walking and pic­
nicking. 

Buffalo River provides good f ishing 
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Most of the region is cleared land and 
the small areas of forest and river red 
gum woodland add diversity to the land­
scape and provide a habitat for wild­
life. 

Although the vegetation includes numer­
ous Introduced species, the woodlands 
are a visual reminder of a once-extensive 
vegetation type. Wetlands around the 
junction of Garden Creek and the King 

River are Important for waterfowl, in­
cluding ducks. 

The low hills of Permian glacial depos­
its are of Interest to gem collectors 
for the agate and Jasper they contain. 

Tourists also find the agriculture of 
the plains of some interest, especially 
where they can purchase produce from the 
proprietors, such as olives and wine. 

Agricul tura l land Happy Valley ( l e f t ) and h i l l y a g r i c u l t u r a l land offer opportuni t ies 
for passive recrea t ion 
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Hilly agricultural land 

The hilly agricultural land includes the 
relatively narrow valleys of the Upper 
Ovens, King, Kiewa, and Mitta Mitta 
Rivers. 

It offers more 
recreation sue 
principally be 
views, which 1 
ure - hop gard 
farms - scenes 
tains such as 
Bogong, and vi 
their associat 

opportunity for passive 
h as driving for pleasure, 
cause of the many scenic 
nclude a diverse agricult-
ens, orchards, and tobacco 
of the surrounding moun-

Mount Buffalo and Mount 
ews of the rivers and 
ed lakes, 

The region contains many reminders of 
the gold-mining period. Sluicing, 
dredging, and deep-lead mining have left 
their mark on the landscape, often in 
the form of high banks or water-filled 
depressions. Historically interesting 
towns such as Beechworth, El Dorado, 
and Yackandandah draw a large number of 
people to the districts. 

Gold and gemstones can still be found in 
some of the creeks and rivers. 

The riparian land provides a habitat 
for waterfowl, notably along the Mitta 
Mitta and Kiewa Rivers, Game birds are 
seldom very abundant. 

Relatively large areas of flat land 
within this region can support recreat­
ion, A number of facilities, such as 
camping sites, recreation reserves, and 

Foss i ck ing for gold and gemstones. Reedy 
Creek 

go-cart and minibike tracks are already 
provided. 

All the rivers and lakes provide good 
fishing, mainly for redfin and trout. 
Some are used for swimming. The Mitta 
Mitta River is used for canoeing, and 
the lakes provide opportunities for 
boating activities including sailing and 
water-skiing. 

Wooded and forested areas ^ 

The area has unique physiographic feat­
ures such as the cliffs at Mount Buffalo 
and Mount Pilot and the steep rock out­
crops at the Bullhead, Mount Typo, and 
the Pinnacles. Of the many waterfalls 
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Woolshed f a l l s 

it contains, the most spectacular are 
the Paradise and Woolshed falls. 

Many of the hills contain quartz reefs 
that were mined for gold during last 
century. Numerous tunnels and shafts 
remain, and a few relics of the gold-
processing machines can still be seen. 

The forests show considerable diversity, 
with peppermint the most extensive, and 
occupy large areas - particularly in the 
south of the districts. 

Interesting geological features here 
include the nearly horizontally bedded 
carboniferous rocks in the south-west 
and the extensive areas of granite in 
the central area. In the east, faults 
have produced some Interesting features. 

Most of the mountainous or hilly land is 
scenic. Land forms vary over the study 
area, providing landscape variety. 

Forests form the principal wildlife 
habitat for the study area, which gener­
ally supports a large fauna. Some parts 
are quite Isolated. The Pilot—Chiltern 
forest is Important in that it repre­
sents, for some animal groups, the tran­
sition zone between the forested hilly 
country and the drier interior. In 
addition, it has very good access, and 
the locality has become popular with 
nature-lovers. 

The streams of the region provide fish­
ing and the forests are used for bush-
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walking. Some s c e n i c p o i n t s such as 
Powers Lookout and Mount P i l o t have 
been moderate ly deve loped . 

Sub-alpine 

The main area of sub-alplne vegetation 
is on the high plateau at Mount Buffalo. 
It provides a habitat that differs sig­
nificantly from those in the rest of the 
study area. The region Is hilly, with 
high-quality snow gum woodland, bogs, 
and heaths. The plateau itself, which 
affords some very good views of the 
surrounding country, has many interest­
ing granite boulder formations. 

This region is important for winter snow 
sports and carries lifts and runs for 
skiing. The generally flat to hilly 
plateau is suitable for other snow 
sports, Including cross-country skiing, 
and for summer activities such as bush-
walking and horse-riding. Lake Catani 
provides some fishing. 

Pine plantations 

Plantations usually have good access 
roads, and provide a very different 
environment for recreation from that of 
native forests. For example, older 
conifers form a closed forest with no 
understorey - only a ground cover of 
litter. 

Plantations are normally sited on flat 
or gently sloping land and are intrins­
ically good for some forms of recreation 

such as walking and driving. Views from 
some of the plantation roads are very 
good. 

Some of the pine forests contain histor­
ical areas associated with the gold-
mining period, having been planted to 
use the land turned over in sluicing and 
dredging operations. 

Development 

Most of the recreation resources men­
tioned here are on public land, but its 
potential is bound up with the recreat-

Sub-a lp ine v e g e t a t i o n . Mount Buffalo 

5033/74-13 
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Ion potential for the entire study area, 
including the freehold land. Almost all 
the public land is forested and hilly, 
and provides a recreation resource that 
complements that provided by the flat, 
cleared agricultural land. Good-quality 
development blends with its intrinsic 
qualities and can substantially Improve 
the facilities of the region. Low-
quality, ugly, or inappropriate develop­
ment can easily destroy the very 
qualities that make the area attractive 
for recreation. 
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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. 

There is a growing demand for resources 
on public land from groups with a wide 
range of Interests. In this situation 
the interaction of various uses becomes 
an important issue that must be consid­
ered before decisions can be made 
regarding the allocation of public land 
resources. This chapter examines the 
nature of these Interactions, 

Land use compatibility 

Each type of land use requires a certain 
set of resources for its operation. In 
many cases the requirements 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 con­
sidered as being: 

* beneficial - resulting in an increase 
in another activity or activities 
(complementary uses) 

* harmful - resulting in a decrease in 
another activity or activities (com­
petitive uses) 

* negligible - having no effect in 
either direction (supplementary uses) 

The nature of these effects will deter­
mine the degree of compatibility between 
two or more land uses and hence their 
ability to be combined into a multiple 
land use policy. This view is, however, 
a simplification and in practice each 
land use has unique effects on others. 
The main complicating factors include; 

** Activities occur at different levels 
of intensity. Compatibility between 
two activities at a low Intensity of 
operation may be reduced if the 
operations of one intensify. 

* Some activities occur for a short per­
iod, thus restricting their effects 
and allowing other activities to con­
tinue in the intervening periods. 

* Often an activity only occurs in a 
small part of a wider area, thus 
localizing its effect. This enables 
other activities to continue in the 
general area. 
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Spill-over effects of an activity may 
have ramifications for other uses 
outside the imimedlate area of the 
activity. 

Compatibility between uses in an area 
changes over time as the harmful 
effects of one activity are lessened 
or Increased. 

Prevailing social attitudes towards 
the tolerance of harmful inter-

effects may change. In som.e cases 
improved technology - for example 
better methods of water treatment -
helps change these attitudes. 

* Improved management techniques can 
reduce possible harmful effects of 
the activity on others. 

Land use flexibility refers to the 
degree to which any one activity pre­
cludes, by its operation, other activit-

Typical land use in the Ovens Valley: nat ive eucalypt fo res t s on the h i l l s , pine 
p lan ta t ions on the f l a t t e r a reas , c leared land with i r r i g a t e d crops on the valley 
f loor , and Mount Buffalo in the background 
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ies' utilization of a given resource. 
Flexible uses include those having 
either negligible or beneficial effects 
on others. 

The following sections give a general 
outline of relations between broad land 
use categories in the study districts. 
It has not been possible to deal with 
relations between Internal aspects of 
each major category of use, although the 
same principles would apply. 

Agricultural production 

Agricultural activities in the study 
districts have in many cases introduced 
a diversity of visual interest that pro­
vides enjoyment for many people, includ­
ing those sight-seeing, picnicking, and 
participating In other forms of passive 
recreation. 

Some native animals benefit from the in­
creased areas of grassland and of forest 
margins resulting from agricultural 
development, while others are severely 
reduced in numbers. 

Hop garden and c a t t l e grazing. Fifteen 
Mile Creek: some ag r i cu l tu ra l p rac t i ces 
can reduce water qual i ty 

In some places 
effect on water 
the conversion 
can lead to inc 
yield, turbidit 
level of other 
Ions in supply, 
land for agricu 
timber producti 
lonal actlvitie 

agriculture has little 
production. However, 
of forests to grassland 
reases in total v/ater 
y, salinity, the 
pollutants, and fluctuat-
The use of additional 

Iture would compete with 
on, apiculture, recreat-
s requiring forested 

country, and many aspects of nature con­
servation . 

Softwood timber production 

Timber production in plantations is a 
relatively Inflexible land use, as it 
involves the intensive management of a 
single crop species. Since about BO^ 
of a pine plantation complex is cleared 
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Clearing narrow-leaf peppermint fores t for pine p l a n t a t i o n : 
land use 

a r e l a t i v e l y in f lex ib le 

of natural vegetation, softwood planting 
competes with nature conservation, hard­
wood timber production, honey product­
ion, and some recreational activities. 
It also competes with agriculture. 

On the other hand, softwood plantations 
can add visual diversity to an area. 
Because of their relatively open under­
storey, they provide good opportunities 
for picnicking, camping, and other 
recreational activities such as orient­
eering. 

Hardwood timber production 

This relatively flexible land use can be 
beneficial to many forms of outdoor 
recreation and can be compatible with 
water production, forest grazing, honey 
production, and all but the strictest 
forms of nature conservation. 

Harvesting operations have an immediate 
but short-term effect on local vegetat­
ion, fauna, and recreation. These 
effects generally become more noticeable 
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as the size of the area being harvested 
Increases. In mountain terrain the 
visual impact of harvesting may adverse­
ly affect some recreation values at 
points some distance from the actual 
operation. 

Increasing th 
duction decre 
other uses, 
ber species, 
containing ne 
siderably red 
are allowed t 
harvesting ac 

e levels of hardwood pro-
ases its compatibility with 
It may favour certain tim-
remove poorly formed trees 
st sites for animals, con-
uce the size to which trees 
o grow, and often intensify 
tlvitles. 

Hardwood timber production competes with 
agricultural and softwood timber pro­
duction and with recreation activities 
requiring solitude^ 

Water production (including storage) . 

The production of water is an important 
use on public land. To some extent 
it Is competitive with agriculture, 
softwood and hardwood timber production, 
mining, and recreation, depending on the 
Intensity of production and the manage­
ment techniques employed in these other 
activities. 

The competition applies especially to 
the quality of water and stream flow 
characteristics. 

Logging, clearing, overgrazing, and 
excessive traffic may cause increased 
surface flow, which results In stream 

turbidity and siltation of reservoirs, 
and also affects stream flows by chann­
eling surface run-off. 

Water storages increase the opportunit­
ies for some forms of recreation, such 
as foreshore picnicking and water-based 
activities, and provide a habitat for 
some fish and waterfowl. 

The original habitats are of course lost 
when an area is inundated by dam waters, 
and a new aquatic habitat is created. 
Dams alter the characteristics and flood 
regimes of the stream and consequently 
affect the fish and waterfowl populat­
ions downstream. 

Mining 

Mining 
scatter 
Extract 
with mo 
site dl 
run-off 
ally lo 
have be 

and extractive Industries are 
ed throughout the districts, 
ive industries are competitive 
st forms of land use, through 
sturbance, roadlng, and polluted 

However, the effects are usu-
calized, Worked-out quarries 
en used as rubbish dumps. 

Some of the very early mining activities 
have become the focus of considerable 
historic interest. 

Public utilities and transport 

In addition to water supply, these 
include the distribution of electricity, 
gas pipelines, telecommunication instal­
lations, roads, and railways. 
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In general these activities use only 
small areas of public land, but in most 
cases they represent inflexible uses. 

Transport routes have been essential 
for the development of all economic land 

Transmission l ines , although competitive 
with many other uses, are useful as f i r e 
breaks 

uses and have widened the range of most 
recreatlonalists, Road construction In 
remote areas may reduce the solitude 
appeal of these areas and, through 
greater accessibility may Increase the 
pressures from other types of use. 

Separate easements for electricity 
transmission and pipeline installations 
are competitive with vegetation and 
some wildlife habitats, and are visually 
unattractive along their alignments, but 
they are useful as fire breaks and 
access tracks. 

Urban and industrial uses 

Urban areas contain a multitude of diff­
erent activities that collectively are 
competitive in space with most non-urban 
uses, including agriculture, timber 
production, apiculture, nature conserva­
tion, water production, mining, and many 
forms of outdoor recreation. Moreover, 
the presence of urban areas, by intens­
ifying the utilization ofjor requirement 
for most resources, undoubtedly 
compounds the competition between many 
activities in adjacent areas of public 
land. 

Outdoor recreation encompasses a wide 
range of activities. Most recreational 
activities are flexible and are compat­
ible with a wide range of other activ­
ities, although some pursuits can become 
self-competitive, especially at high 
usage rates. However, recreation in 
solitude that requires undisturbed 
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Gravel p i t : i n f l ex ib le land use 

forest environment is competitive with 
most other land uses. Including low-
intensity hardwood production and forest 
grazing, and is therefore an inflexible 
land use. 

Nature conservation 

This Is a supplementary use for large 
areas of both public and alienated land. 
Being relatively flexible, it is com­
patible with a wide range of uses. 

notably recreation and water, hardwood, 
and honey production. It tends to be 
competitive with activities that radic­
ally change the natural vegetation, such 
as urban development, mining, and many 
agricultural enterprises, 

Areas set aside for strict nature pres­
ervation and for scientific purposes are 
competitive with all other uses, except 
some aspects of water production, and 
are therefore Inflexible, 
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PUBLIC UTILITIES 

Several public services use public land 
within the study districts. The local 
population, and large nearby population 
centres, create a continuing need for 
these services. 

Electricity 

No power stations are sited in the dis­
tricts and the State Electricity Coimniss-
lon neither owns nor is investigating any 
land there for siting future power 
stations. However, the districts contain 
a number of major transmission lines (see 
the public utilities map). Other distri­
bution facilities include zone sub­
stations at Myrtleford and Bright, and a 
site exists for a future zone substation 
at Tallangatta. Also, a construction and 
maintenance camp at Cheshunt supervises 
easement patrol tracks in the region. 

Possible future additions to the trans­
mission system Include a further 330-kV 
line running between Murray switching 
station and south Morang terminal sta­
tion, via Dederang terminal station. This 
line would be constructed to provide for 
Increased load, growth, and system 
reliability. Some provision has been 
made for It in the existing 330-kV line 
easement between Dederange and South 

Morang terminal stations, but this is not 
complete and additional easements adjoin­
ing the present one would be necessary 
for the new line. 

The route of the additional 330-kV line 
between the Murray switching station and 
Dederang terminal station has not yet 
been selected. It is expected that a 
60-m easement, separated from the exist­
ing easement by several miles, would be 
required to increase the security of the 
line against natural hazards such as 
lightning and forest fires. Depending on 
the outcome of current investigations and 
proposals regarding the enlarged Albury— 
Wodonga complex and its future power 
requirements, this third 330-kV line may 
be routed via Albury—Wodonga to Dederang 
terminal station. 

There is also a possible future require­
ment for an additional line between 
Dederang terminal station and Shepparton 
terminal station, and provision has been 
made In the existing easement for an 
additional 220-kV line to be erected if 
required. 

The power station at the Dartmouth dam 
project will be linked to the main trans­
mission line network through either the 
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Mount Beauty or Dederang terminal station 
by a single-circuit 220-kV transmission 
line. The proposed routes for this line 
will probably be made public shortly and 
the route should be determined by the end 
of 197^. 

Roads 

The Country Roads Board and other Inter­
ested bodies are currently investigating 
the possibility of duplicating the Hume 
Highway within 8 years. It appears at 
present that, from Bowser northwards to 
Wodonga, the new road can be built on the 
route of the present one with only small 
deviations at Barnawatha and Sprlnghurst. 
South of Bowser, the new highway is 
planned to bypass the city of Wangaratta, 

The other highways are continually being 
repaired, re-aligned, and widened. These 
improvements, and the new Hume Highway, 

will require considerable quantities of 
road-building materials. Information on 
this is Included in Chapter 9 and In the 
appropriate block descriptions. 

Gas 

The Gas and Fuel Corporation is planning 
to construct a gas pipeline from Melb­
ourne to Wodonga. It is hoped that plan­
ning will be completed to allow construc­
tion to commence in September 1975, and 
the line should be completed by the end 
of April 1976. 

The route of the pipeline will roughly 
follow the Hume Highway; the section 
through the study districts is shown on 
the public utilities map. The principal 
portion of public land involved is at 
Chiltern forest, where the line will be 
close to the present S.E.C. transmission 
line easement (66-kV wood pole line). 

TABLE 20 

ADDITIONAL EASEMENT REQUIREMENTS 

Section 

Dederang terminal station 
to Myrtleford 

South-west of Cheshunt 
to Tolmie 

Requirment 

29-metre easement on the south­
east side of the existing one 

20-metre easement on the north­
west side of the existing one 
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Military 

Various public and private institutions 
have extensive public land requirements 
in the study districts. Among these, the 
Australian Army and Australian Army 
Reserve use areas of public land for field 
training purposes to supplement opera­
tions on land owned by the Commonwealth. 

Proclaimed Military Training Areas occupy 
forested areas east of Beechworth and in 
the Pilot range (as shown on the public 
utilities map). The use of all public 
land for military operations requires 
prior approval from the responsible 
managing authorities. 

The regular army, the A.A.R., and school 
cadets use training areas Intermittently 
throughout the year, principally for com­
munication services, orienteering, engin­
eering, and general manoeuvers. Normally 
these activities Involve small numbers of 
men and are frequently arranged for 
week-ends and holiday periods. 

P.M.G. 

The Postmaster General's Department has 
small areas of land in elevated positions 
for telecommunication equipment. Notable 
sites are on the Baranduda range, at 
Tower Hill near Myrtleford, and on Mount 
Stanley and Mount Big Ben. Although 
there are no immediate plans for further 
installations of this kind, new equipment 
will probably be added in the future as 
the need arises. 

Other services 

Apart from the above, many other insti­
tutional uses require small areas of 
public land. These include schools, 
cemetries, navigational beacons, and 
trlgometric stations. 

•..•̂ .̂ •. )^.N^ 

^ M : 
The s i n g l e - c i r c u i t 320-kV t ransmiss ion 
l i n e s near Cheshunt 
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BLOCK DESCRIPTIONS 

This part describes for each block its 
general characteristics, the nature of 
the land, its capabilities for various 
uses, and the likely hazards and con­
flicts involved with such uses, and 
finally highlights those outstanding 
capabilities or other features that are 
of special significance. 

A consistent format of headings and sub­
headings has been used so that the 
reader can readily find specific infor­
mation within one block and compare it 
with others. The discussion under most 
sections refers specifically to public 
land. 

Block boundaries are shown on the map 
titled Public Land and Descriptive 
Blocks, in the back pocket of this 
report, 

Capability 

This term refers to the suitability of 
public land for various uses. Assess­
ment is based on a number of consid­
erations, Including the inherent char­
acteristics of the land, the proximity 
of public land to centres of population, 
the level of accessibility within it, 
the relative scarcity of the type of 
land, and the hazards associated with 
the various uses. 

In most case 
capabilities 
the amount o 
varies from 
some of the 
quantify, I 
comparisons 
blocks and w 

s, this report deals with 
in general terms, because 
f information available 
block to block, and because 
values are difficult to 
n assessing capability, 
have been made with other 
ith other parts of Victoria 
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INDIGO 

General Nature of the Land 

Area and present tenure 

Public land covers 4,150 ha (1% of the 
total area), with 9̂ % of it in the 
Chlltern forest. This forest and small 
areas on the Murray River are reserved 
forest. The remaining land is unreserv­
ed Crown Land, 

General description 

The Murray River lies 
arated from the hilly 
by wide plains that na 
The plains are predomi 
al - grazing and cerea 
hills in the south-eas 
cleared and grazed whl 
the south-west around 
public land that suppo 
forest of box and iron 

Present use 

to the north, sep-
southern country 
rrow eastwards, 
nantly agricultur-
1 cropping. The 
t are mainly 
le the hills in 
Chlltern contain 
rts a low open 
bark. 

The Chlltern forest is used for apicult' 
ure and hardwood logging on a limited 
scale. The recreational pursuits in­
clude driving for pleasure, picnicking, 
and nature study. A quarry site exists 
at Skeleton Hill. 

Climate 

Average annual rainfall in most of the 
area ranges between 625 and 750 mm. It 
is highest at Upper Indigo (875 mm) and 
decreases to the north-west; the north­
ern side of Chiltern forest receives 
just below 625 mm. 

Distribution of annual rainfall ( %) 

Summer 

19.0 

Autumn 

23.0 

Winter 

32.5 

Spring 

25.5 

The frost-free period averages about I80 
days, Increasing to the north. It 
reaches 240 days at Albury. 

Geology and physiography 

In the north, the Murray River flood-
plain and Browns Plain form the begin­
ning of the Riverlna. The hills at 
Chlltern are the northernmost portion of 
the central physiographic region of Ord­
ovlcian sedimentary rocks and granite. 
The hilly country in the centre of the 
block is part of the eastern physio­
graphic region of m.etamorphic rocks. 
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Indigo Creek follows the fault that sep­
arates the Ordovician sedimentary rocks 
from the metamorphic rocks. Likewise, 
Middle Creek on the eastern border of 
the block follows a fault that separates 
two areas of metamorphic rock. 

Soil 

Reddish duplex soils occur on the 
slopes. Pale massive and weakly bleach­
ed gradational soils are found on steep 
slopes, and yellow duplex soils in de­
pressions . 

Yellowish brown gradational soils and 
brown loams occur in the Murray flood-
plain. 

Land systems 

The hilly country is included in the 
Chiltern and Leneva land systems. The 
Kiewa—Tangambalanga land system des­
cribes the Murray flood-plain, while the 
majority of the remaining country is 
included in the Dederang—Bonegilla sys­
tem. A small area west of Chlltern is 
included in the Myrtleford land system. 

Vegetation 

Open forest I and II of red ironbark 
occupies most of the Chiltern forest. 
Some common species are listed in Appen­
dix 4a. The forest is an important area 
for orchids. On the flatter ground, 
principally in the north, areas of grey 
box open forest II border farming land. 

Red i ronba rk with B l a k e l y ' s red gum in 
the foreground, C h i l t e r n f o r e s t 

S033/74-14 
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The principal habitat on public land is 
the dry open forest and woodland of 
Chiltern forest. The flood-plain wood­
land of the Murray River lies in the 
north of the block, and the remaining 
land is agricultural. 

»i- Ik 

'/* d^.\. i i . i 
^*y»- ̂* 

T i g e r s n a k e s a r e common n e a r t he Murray 
R i v e r 

The south of Chlltern forest and the 
soils derived from metamorphic rocks 
near Barnawartha and Barnawartha South 
support open forest II of long-leaf box. 
The Murray River flood-plain in the 
north has areas of river red gum. The 
ground flora Include many exotic species 
of grasses and herbs, and willows are 
common on the banks of the streams, 

Fauna 

The animals that occur in the habitats 
of this block are described in Chapter 
10 and listed in Appendix 5. 

The aquatic habitat is mainly associated 
with the slow-flowing warm turbid waters 
of the Murray River system, although 
there are other areas of water - notably 
small creeks (including Indigo, House, 
and Huon Creeks and farm dams and 
ponds), 

The best-represented 
in the Chiltern fore 
eaters, parrots and 
Australian warblers, 
goshawk and turquols 
recorded in this for 
species breeds there 
is very important fo 
Squirrel gliders - p 
possum species in VI 
recorded in the Chil 
Reptiles are common 

bird families 
st are the honey-
cockatoos, and the 
The rare grey 

e parrot have been 
est, and the latter 

The Murray River 
r waterbirds. 
osslbly the rarest 
ctorla - have been 
tern forest, 
in the block. 

The marbled gecko, tiger 
bellied black snake are 
flood-plain, the three-t 
golden water, and White' 
common in Chiltern fores 
tree dragon, Boulenger's 
brown snake are abundant 
The broad-shelled tortol 
of the three tortoise sp 
area and is restricted t 
River, 

snake, and red-
abundant in the 
oed, garden, 
s sklnks are 
t, and the 
skink, and 
in both areas, 
se is the rarest 
ecies in the 
o the Murray 
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Capabilities 

Nature conservation 

The Chlltern fore 
nature conservati 
and grey box fore 
once more extensi 
examples occur in 
of Victoria, but 
the only occurren 
tricts. The area 
orchids . 

st has high value for 
on. The red Ironbark 
sts are remnants of 
ve forest types. Other 
the north central part 
the Chiltern forest is 
ce in these study dis-
is also noted for its 

The forest is surrounded by agricultural 
land and lies at the junction of the dry 
habitats of the interior and the wetter 
mountainous country, Consequently, it 
supports a mixture of animals species, 
some being typical of each of these reg­
ions. 

The public land bordering the Murray 
River is significant for nature conser­
vation and is especially important for 
its contribution to the quality of the 
aquatic habitat. 

Recreation 

Capabilities for recreation in this 
block are high and its location - close 
to Albury—Wodonga and traversed by sev­
eral major highways - greatly Increases 
its significance for recreation. 

The Chiltern forest, being relatively 
flat terrain with an extensive network 
of roads, provides opportunities for 

many forms of recreation (mainly pass­
ive, such as picnicking). The wild-
flowers and birds add to the forest's 
attractiveness. The area has the capac­
ity to support considerable recreation 
pressure, especially if actively managed 
to preserve the vegetation and soils. 

The Murray River borders the study area 
and is important for fishing and aquatic 

Leopard orchid - Chil tern fores t 
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sports. The region's capacity for 
passive recreation depends largely on 
its high scenic value. Billabongs and 
riverine vegetation make Important con­
tributions to this value - as well as 
being faunal habitats - and their maint­
enance or Improvement would contribute 
to the area's attractiveness. However, 
there is little public land along the 
Murray. 

Agriculture 

The main enterprises are cereal cropp­
ing, fat lamb production, beef cattle, 
and dairying. Potatoes and other veget­
ables are grown around Barnawartha North 
and Wodonga, 

Production in the agricultural areas 
could be increased by a more widespread 
use of improved pasture species, and 
greater use of irrigation along the 
Murray River for pasture and Intensive 
cropping enterprises. The public land 
has low capabilities for agriculture. 

The Chiltern forest is an important area 
for apiculture. The flatter portions of 
the forest have capabilities (after 
clearing) for grazing, but productivity 
would be low. 

Softwoods 

The small experimental plots within the 
Chiltern forest have shown the area to 
be generally unsuitable for softwood 
production, 

Hardwoods 

Capabilities in the forested areas are 
generally low to moderate. The forests 
produce durable timber, but production 
is low because they occupy only small 
areas. The Chiltern sawmill depends on 
the Chiltern forest for supplies. There 
is little natural regeneration of river 
red gum in the Murray River flood-plain. 

Water 

Although the ar 
several stream 
catchments for 
Creeks, the low 
hilly terrain g 
low capabilltie 
purposes. Aqui 
sediments as sh 
meandering laye 
for water produ 
public land bor 
some importance 
water quality. 

Minerals 

ea include 
catchments 
the House 
rainfall 
Ive the bl 
3 for wate 
fers exist 
allow surf 
rs. Their 
ction are 
dering the 
in helpin 

s portions of 
and all the 

and Huon 
and the low 
ock moderate to 
r catchment 
in the Recent 

ace and deep 
capabilities 

not known. The 
streams has 

g to maintain 

Capabilities for the production of 
metallic minerals are probably low. 
Part of the Chiltern gold- and tin-field 
falls within this block. The alluvial 
and reef deposits were incompletely 
worked during the last century. Gold 
has also been found in the vicinity of 
House Creek. Small amounts of tungsten 
have been found in the Barnawartha dis­
trict, Kaollnltlc clays occur at 



195 

Chlltern and are used for the manufac­
ture of bricks. Felspar deposits are 
located near Wodonga and Barnawartha, 

The area contains large quantities of 
road-making materials, including river 
gravel and sand along the river flats 
(notably the Murray) and mine tailings 
near Chlltern. Metamorphic rocks (horn-
felds) occur at Skeleton Hill and near 
Barnawartha, 

Public utilities 

The proposed route of the Gas and Fuel 
Corporation gas pipeline passes through 
part of the Chiltern forest on the 
southern side of the State Electricity 
Gommiss-ion's 66-kV line easement located 
to the north-east of Chiltern township. 

Hazards and Conflicts 

Recreation can conflict with nature con­
servation, especially activities that 
create noise or damage soil and veget­
ation. Chiltern forest is vulnerable 
because of Its proximity to settlement 
and its good access. Excessive use of 
the forest can reduce the value of the 
area for recreation. Access to stream 
frontages can conflict with the in­
terests of property-owners. 

Nature conservation in this area is gen­
erally compatible with many other uses 
at low intensity, but conflicts with 
some aspects of flood mitigation. 

Communication facilities, such as roads, 
pipelines, and transmission lines, are 
inflexible uses of land that conflict 
with most other uses. 

Mining operations normally conflict 
with other activities within the immed­
iate area, except where river pollution 
or siltation occurs. However, mining 
activities may reduce the scenic quali­
ties of the landscape. 

Hardwood timber production at low levels 
is compatible with most uses. Removal 
of over-mature trees reduces the number 
of nesting sites for animals. 

Fire is a constant hazard during the 
summer. The danger could increase with 
increased use of the forests for recrea­
tion. The Murray River floods regular­
ly. 

Significance 

The public land in this block has sig­
nificance for recreation, nature con­
servation, and durable timber. 
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KIEWA 

General 

Area and present tenure 

Public land covers 36,305 ha (33^ of the 
total area). Most of the Baranduda Range 
and Mount Big Ben is reserved forest. 
The southern part of the eastern parcel 
of land is also reserved forest. Most of 
the remaining public land Is unreserved 
Crown Land, 

General description 

The three mai 
on the ranges 
are separated 
tural valleys 
northwards. 
long-leaf box 
ermlnt forest 
at the higher 

Present use 

n parcels of public land lie 
that run north—south and 
by predominantly agricul-

The main streams flow 
The forest types change from 
in the north, through pepp-
, to alpine ash and snow gum 
altitudes on Mount Big Ben. 

The western hills are used extensively 
for honey production, but apiculture 
decreases in Importance eastwards. Small 
areas of the forests are grazed. 

Hardwoods are logged in the wetter 
forests, mainly on Mount Big Ben, 

The summits of Mount Big Ben and the 
Baranduda Range provide telecommunicat­
ion sites. A transmission line travers­
es the eastern parcel of public land. 
Recreational pursuits Include driving 
for pleasure, picnicking, bush-walking, 
and nature study. 

Nature of the Land 

Climate 

In this block, topography greatly 
Influences rainfall. The annual average 
Increases from 750 mm in the north to 
1,000 mm in the south. Rainfall on the 
hills is higher, probably exceeding 
1,250 mm on Mount Big Ben. 

Distribution of annual rainfall ( %) 

Summer Autumn Winter Spring 

17.0 22,5 35.0 25.5 

The frost-free period decreases from 
about 200 days in the north to about 130 
days in the south. 

Geology and physiography 

The block falls mainly within the east-
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Long-leaf box f o r e s t - Mount Big Ben 

ern physiographic region of me 
and granitic rock. Movements 
within the area have contribut 
valley and range topography, 
duda Range has been uplifted r 
the surrounding country and is 
from the Mount Big Ben area by 
and hilly Yackandandah Valley, 
valley has developed on Siluri 
granite, which is exposed in s 
creekbeds. 

tamorphic 
of faults 
ed to the 
The Baran-
elative to 
separated 
the wide 
This 

an 
ome of the 

The metamorphic rocks in the Mount Big 
Ben area are complex and much altered by 
faulting. Schists and gneisses are 
exposed in rock outcrops, often at small 
waterfalls and cascades in creeks. The 
Kiewa Valley Is bordered by fault lines 
and, in the eastern portion of the block, 
Sandy, Lockharts, and Little Scrubby 
Creeks follow faults. In the north, an 
area of plains includes parts of the 
Klewa and Murray River flood-plains. 

Soils 

The soils in the flood-plains include 
undifferentiated sandy loams, brown 
loams, and yellowish brown gradational 
soils on alluvium. Reddish and yellow 
duplex soils occur on fans and terraces. 
Lower hill slopes, especially in the 
north, have weakly bleached gradational 
soils. The higher mountainous areas 
have friable brownish and reddish grada­
tional soils and some stony loams. 

Land systems 

The hilly country north of Lockharts Gap 
is included in the Bunjll land system. 
Other hilly country lies in the Tawonga-
-Baranduda and Tawonga—Wermatong land 
systems. The Big Ben land system In­
cludes the flat hilltops on Mount Big 
Ben and on the Baranduda Range. The 
valley to the south and west of Mount 
Big Ben is mapped within the Yackandan­
dah land system. The land abutting Lake 
Hume and the Mitta Mitta Valley forms 
part of the Murray land system. The 
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Red-s tem w a t t l e . Mount Big Ben 

Klewa flood-plain lies in the Klewa— 
Tangambalanga system while the remaining 
valley is Included In the Dederang— 
Bonegilla system. Sandy Creek lies In 
the Berrinyama—Wagra land system. 

Vegetation 

The common forest types are narrow-leaf 
and broad-leaf peppermint. Typically, 
the narrow-leaf peppermint open forest 

III occurs in 
broad-leaf pe 
occupies drle 
drier sites ( 
of the block) 
long-leaf box 
the summit of 
peppermint fo 
ash open fore 
snow gum open 
These forests 

the wetter gullies, while 
ppermlnt open forest II 
r slopes. In addition, the 
usually in the north-west 
carry extensive areas of 
open forest II or I, Near 
Mount Big Ben, narrow-leaf 
rest gives way to alpine 
st IV, with candlebark— 
forest II at the summit. 
carry a very wide variety 
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of plant species. Appendix 4A lists the 
commonest species, 

Fauna 

The animals that occur in the habitats 
of this block are described in Chapter 
10 and listed in Appendix 5. 

The principal faunal habitats on public 
land are wet and dry open forests. The 
rest of the block is agricultural land 
and mainly carries pasture. 

The Kiewa River is the main aquatic hab­
itat, although the other small mountain 
streams add diversity. Lake Hume to the 
north has limited value for native fish, 
and the fluctuating water level pre­
cludes the development of a typical 
lake-side vegetation. 

The eastern pigmy possum has been recor­
ded in the Yackandandah area. 

Capabilities 

Nature conservation 

The block has moderate to high capabil­
ities for nature conservation. Many of 
the forest types in the study districts 
occur in it, resulting in a diverse 
flora. Some sections of the streams -
chiefly in the south - remain in a rela­
tively natural condition. 

The Baranduda Range and Mount Big Ben 
are isolated by the surrounding agricul­

tural land, and some faunal groups may 
not be able to survive permanently in 
these areas because of this spatial iso­
lation. The public land to the east is 
more or less continuous with the larger 
blocks to the south. 

There is considerable scope for improv­
ing the general knowledge of the status 
and Interrelations of the flora and 
fauna in the forests of the block. 

Recreation 

The position of this block relative to 
Albury-Wodonga, its good roads, and the 
diverse and attractive nature of the 
valleys and forested hills, together 
with Lake Hume and streams, give It a 
high capability for recreation. 

The hilly public land provides a forest­
ed environment with a wide range of veg­
etation types. Views from some points 
are extensive. The forests are used for 
bush-walking, picnicking, and driving 
for pleasure, and by four-wheel-drive 
enthusiasts; they also provide opportun­
ities for nature study. 

The streams and Lake Hume are used for 
fishing and to a limited extent for 
aquatic sports. 

Access to the public land varies. The 
access to the telecommunication sites on 
the Baranduda Range and at Mount Big Ben 
is good. Forest tracks in the other 
areas generally follow the ridges, and 
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some portions of these are unsuitable 
for two-wheel-drive vehicles. 

Agriculture 

Dairying and beef production are the 
most Important enterprises on agricult­
ural land and there is a potential for 
Increased beef production through great­
er use of improved pasture species. 
Scope also exists for greater use of 
irrigation. 

The public land has low capabilities for 
agriculture. Some parts of the forests 
are grazed, but stocking rates are low. 
Probably none of the public land is 
suitable for clearing for agriculture. 
Mount Big Ben and the Baranduda Range 
are Important areas for apiculture. 

Softwood 

The public land is generally unsuitable 
for softwood production, principally 
because of the dryness, steep slopes, 
and sm.all size of suitable areas. 

However, some areas on Mount Big Ben are 
suitable. 

tly the area contains many over-mature 
and regrowth trees, Low-intensity saw­
log production is possible from the 
remaining forests on Mount Big Ben, 
except for the drier forests towards the 
north and west, which are unproductive. 

The forests in the more sheltered local­
ities of the Baranduda Range (mainly 
narrow-leaf peppermint) have a capabil­
ity for low-intensity hardwood produc­
tion, but the steep terrain makes access 
difficult. 

The remaining public land has a capabil­
ity for low-intensity hardwood produc­
tion, principally within the peppermint 
forests. 

Water 

The block includes part of the Kiewa 
catchment area and part of the proclaim­
ed catchment of Lake Hume. 

Moderate rainfall and hilly terrain give 
the block moderate capabilities for 
water production. Water quality is gen­
erally good, with only occasional high 
turbidity readings, 

Hardwood 

The capability f6r hardwood production 
in this block varies from low to moder­
ate. 

The alpine ash forest on Mount Big Ben 
is the most productive, although curren-

Minerals 

Parts of the Yackandandah (alluvial) and 
Mitta Mitta (reef and alluvial) gold-
and tin-fields lie within the block. The 
richer deposits have been extensively 
mined and no major workings are current. 
Antimony has been found near Tallandoon, 
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Lake on dredged land^ Al lans F l a t 

and there are felspar deposits near 
Tallangatta. 

Large quantities of road-making mater­
ials occur in this block. Deposits of 
river gravel and sands exist in the 
Yackandandah Creek valley and near 
Tangambalanga. Dredge tailings are 
utilized near Allans and Staghorn Flats. 
Pits for mica schist exist near Huon and 
south-east of Bonegilla. 

Public utilities 

Small sites on Mount Big Ben and the 
Baranduda Range are used for telecommun­
ication purposes. A 93-metre easement 
from Gundowring to the Mitta Mitta 
Valley carries two single-circuit 330-kV 
electricity lines. A new easement to 
carry an additional line may be required 
in the future (possibly in the next 
decade). 
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Hazards and Conflicts 

Generally recreation Is a flexible land 
use, although it conflicts with the 
stricter forms of nature conservation 
and activities that reduce the scenic 
qualities of the landscape. 

Nature conservation conflicts with some 
hardwood production practices. Mining 
is mainly for road-mklng materials and 
could reduce the quality of the river 
environs. 

Easements for transmission lines and 
telecommunication towers conflict with 
most other land uses and could reduce 
the scenic value of the area. 

Low-intensity timber production is gen­
erally a flexible land use, but con­
flicts with some aspects of nature con­
servation. Poorly conducted controlled 
burning and burning off can increase 
soil erosion. Erosion is a greater haz­
ard in the north of the block, where dry 

conditions can lead to poor vegetation 
cover in summer. The soils in the 
Yackandandah Valley that developed on 
granitic parent material are m,ore liable 
to gully erosion than those on other 
materials. 

Wildfire is a danger during the summer 
months. The eastern portion of the 
block is strategically important for 
fire control because of the extensive 
areas of forest immediately to the 
south. 

Significance 

The Baranduda Range has significance for 
recreation, for nature conservation, and 
for its telecommunication sites. Mount 
Big Ben is important for nature conser­
vation, timber production, recreation, 
and telecommunication sites. The 
eastern parcel of public land has 
significance for recreation, nature con­
servation, fire protection, and water 
production. 
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BULLHEAD 

General 

Area and present tenure 

Public land covers 20,010 ha (38^ of the 
total area); most of it is unreserved 
Crown land. 

General description 

Much of the land in the north Is alien­
ated, cleared, and grazed. Elevation 
Increases southwards to where the prin­
cipal parcel of public land lies. This 
supports peppermint open forest. The 
rock outcrops at Bullhead and the Mitta 
Mitta River are notable features. 

Present use 

Hardwood logging occurs in the wetter 
forests and some areas are grazed. Rec­
reation includes driving for pleasure 
and nature study. The streams provide 
fishing and the Mitta Mitta River is 
also used for canoeing. 

Nature of the Land 

Climate 

Average annual rainfall Increases from 

about 820 mm in the north to 1,015 mm 
at Callaghan's Creek in the south. 

Distribution of annual rainfall (%) 

Summer Autumn Winter Spring 

17.4 21,6 33.0 28,0 

Minimum winter temperatures are lower in 
the south, where the frost-free period 
is probably a little over 100 days. 

Geology and physiography 

The block falls within the eastern 
physiographic region of metamorphic and 
granitic rock. The northern section is 
principally granite and forms low hilly 
country. Surrounding this, a rim of 
metamorphic rocks reaches its highest 
point in the south and forms cliffs at 
Bullhead Creek. In the very south of 
the block, Ordovician sedimentary rocks 
outcrop. These rocks are mainly shale, 
sandstone, and mudstone. 

Soils 

Valley soils include undifferentiated 
sandy loams and brown loams, and reddish 
duplex soils occur on fans and terraces. 
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Weakly bleached gradational soils occupy 
the slopes, especially in the north, and 
grade into friable brownish gradational 
soils in the wetter localities. Friable 
brownish and reddish gradational soils 
occur in the more mountainous country. 

Land systems 

The river valleys form part of the Mur­
ray land system. The northern hills lie 
in the Bunjll and Berrlngama—Wagra 

Austral g rass - t r ees in long-leaf box 
fores t near Honeysuckle Creek 

systems. The rest of the hills (the 
majority) are Included in the Tawonga— 
Baranduda or Tawonga—Wermatong systems. 

Vegetation 

The principal forest types are narrow-
and broad-leaf peppermint; narrow-leaf 
peppermint tends to grow most extensive­
ly in the south on the sedimentary 
rocks. The small areas of public land 
in the north mainly carry long-leaf box 
open forest I and II, which also occurs 
on the steep drier parts of the metamor­
phic rock that surround the granite. 

Fauna 

The animals found in the habitats that 
occur in this block are discussed in 
Chapter 10 and listed in Appendix 5. 

The main faunal habitats on public land 
are wet and dry open forests. Although 
some of the alienated land is still 
forested, most of It is under pasture. 

The Mitta Mitta River (the main aquatic 
habitat) contains the rare trout cod. 
The flood-plain is an important wetland 
area for aquatic birds, especially north 
of Tallandoon. 

Capabilities 

Nature conservation 

The capability for nature conservation 
is moderate to high. The area has some 
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interesting geological formations, not­
ably the cliffs at Bullhead. 

The forest types - peppermint and long-
leaf box - are typical for the hilly 
country and are common throughout the 
study districts. They probably support 
the normal flora and fauna for the hab­
itats, although their nature, distri­
bution , and abundance are not known in 
detail. 

The rocky outcrops are important for 
reptiles. Some sections of the streams, 
usually at high elevation, are relative­
ly undisturbed while other areas, mainly 
the Mitta Mitta, are important as water­
fowl habitats. 

Recreation 

The capabilities of the public land for 
recreation are moderate, since it mainly 
lies in the south of the block away from 
the main population centres and does not 
have outstanding features to attract 
people. Moreover, the Omeo Highway is 
not a major tourist route. 

Tourism and recreation are likely to in­
crease in this area with the completion 
of the Dartmouth Dam and alterations to 
roads (including the Omeo Highway), and 
as the population of Albury—Wodonga 
increases. 

The land provides recreational oppor­
tunities such as bush-walking and nature 
study within varied forest environments. 

s t r i p e d marsh frog 

Access - by forest tracks - is generally 
unsuitable for two-wheel-drive vehicles. 

The Mitta Mitta Valley is an attractive 
area and popular for passive recreation 
such as driving for pleasure. The river 
supports canoeing and fishing. Below 
Tallandoon, the river and associated 
wetlands are Important for ducks. 

Agriculture 

The agricultural land in the valleys is 
intensively used for dairying and beef 
production but productivity on the hilly 
country could be Improved by better 
stock management and increased use of 
improved pasture species. 
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Mitta Mit ta Valley, with the f o r e s t e d area of the block in the background 

The public land has low to moderate cap­
abilities for agriculture. Forest near 
Callaghans Creek is grazed and could 
be used more Intensively. Isolated 
pockets of flat land have some capabil­
ities, after clearing, for grazing. 

The area is not of major importance for 
apiculture, 

Softwood 

Hardwood 

Capability for hardwood production is 
low. Narrow-leaf peppermint is the 
principal species logged. Many southern 
slopes and gullies have stands of this 
forest type that are capable of low-
intensity production, although the steep 
terrain makes access difficult. 

Water 

Small areas in the south have capabili­
ties for growing pines, but generally 
dryness, steep terrain, and isolation 
make this block unsuitable for pine 
plantations. 

Capabilities for water production are 
moderate. The southern mountainous 
areas contribute significantly to the 
flow of the Mitta Mitta River, while 
east-flowing streams drain into Tallan-
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gatta Creek, The a r ea forms p a r t of t h e 
proclaimed catchment of Lake Hume. 

Minerals 

A small part of the Mitta Mitta gold-
and tin-field lies in the block. The 
lode part of the field has been inade­
quately prospected and deep leads in the 
Mitta Mitta Valley containing cassiter­
lte and tantalite have not been worked. 
River gravels occur within this valley 
and are extracted downstream from Mitta 
Mitta. Smaller deposits of river 
gravels exist in the northern section of 
Tallangatta Creek. 

Public utilities 

The proposed transmission line linking 
the power station at Dartmouth with the 
rest of the system may require some 
easement in the south-east of this 
block. 

Hazards and Conflicts 

Non-intensive hardwood timber production 
Is a flexible land use, although it can 

conflict with some aspects of nature 
conservation. 

Clearing of native forest for agricul­
ture conflicts with nature conservation, 
changes water yield, and can increase 
the turbidity of the streams. 

Soil erosion Is a significant hazard on 
the steeper slopes, especially on the 
pale massive gradational soils of the 
granitic areas. Sheet erosion occurs on 
sloping ground after loss of ground 
cover. 

The flow regime of the Mitta Mitta 
River is likely to be altered with the 
completion of the Dartmouth Dam. 

This change could have a detrimental 
effect on the nature conservation values 
of the river, notably the native fish, 
fauna, and riparian environs. 

Significance 

The block is significant for nature 
conservation, water production and 
recreation. 

5033/74-15 
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DORCHAP 

General 

Area and present tenure 

Public land covers 39,375 ha (81^ of the 
total area). The north-eastern portion 
Is unreserved Crown land and the remain­
der is reserved forest. 

General description 

Most of this hilly to mountainous block 
is public land that supports mainly pep­
permint open forest. Long-leaf box 
forest occurs at low elevations in the 
north, and alpine ash occurs at Mount 
Emu, 

The valley floors are alienated - mainly 
cleared and carrying pasture. Some crops 
are grown in the Kiewa Valley. Mount 
Bogong lies immediately to the south of 
the block. 

Present use 

The eastern portion Is used for forest 
grazing and apiculture. The wetter 
forests provide some hardwood logging, 
although the alpine ash stands are 
generally immature. Recreational activ­
ities Include driving for pleasure, 

four-wheel-drive touring, bush-walking, 
and nature study. The streams provide 
fishing. 

Nature of the Land 

Climate 

The average annual rainfall increases 
towards the south; it is highest on the 
Mount Emu—Mount Tawonga ridge, where it 
probably exceeds 1,500 mm. At Mitta 
Mitta and Little Snowy Creek weather 
stations it is 1,025 mm. 

Distribution of annual rainfall {%) 

Summer Autumn Winter Spring 

17.0 22,5 34.5 26.0 

Little information is available on temp­
erature. The frost-free period for most 
of the area is likely to be less than 
100 days. 

Geology and physiography 

The block lies in the eastern physio­
graphic region of metamorphic rock, most 
of which is schist. Ordovlcian sedimen­
tary rocks occur on the eastern side of 
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this block towards Mitta Mitta township 
and Rodda and Lords Creeks. Scrubby and 
Little Snowy Creeks follow probable 
fault lines. A prominent ridge runs 
from Mount Emu northwards through Mount 
Tawonga. The ground slopes up gradually 
from the Mitta Mitta River to this 
ridge, but steeply down to the Klewa 
Valley on the western side. 

Soils 

The valleys contain undifferentiated 
sandy loams, yellowish brown gradational 
soils on alluvium, brown loams, some red 
duplex soils on the higher river terr­
aces and fans, and weakly bleached gra­
dational soils on the lower slopes. 

Friable reddish and brownish gradational 
soils occur on the mountainous country, 
with shallow organic loams on the higher 
parts of the mountains. 

Land systems 

The river valleys lie in the Murray and 
Dederang—Mulllndolingong land systems. 
Most of the mountainous area is included 
in the Tawonga—Wermatong system except 
for small areas in the north and south, 
which are included in the Tawonga— 
Baranduda and Tawonga—Darbalang systems 
respectively. 

Vegetation 

In most of the area the forest types are 
narrow- and broad-leaf peppermint. The Cand leba rk n e a r t h e summit o f Mount Emu 
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narrow-leaf peppermint predominates In 
the moister areas. In addition, the 
creek valleys often carry narrow strips 
of swamp gum. Moist soils at high elev­
ations carry substantial areas of alpine 
ash, especially in the south and along 
the Mount Emu—Mount Tawonga ridge. The 
highest land has areas of candlebark and 
snow gum. In the north at low elevation 
there are areas of long-leaf box forest. 

Fauna 

The animal species found in the habitats 
that occur in this block are discussed 
in Chapter 10 and listed in Appendix 5. 

The main habitats are wet and dry open 
forest. The aquatic habitat is repre­
sented by the Klewa River and the numer­
ous creeks flowing into the Mitta Mitta 

Swainson's antechinus 

River, especially Lord, Scrubby, and 
Little Snowy Creeks, The small areas of 
agricultural land lie In the river 
valleys and are mainly under pasture. 

Capabilities 

Nature conservation 

The capabilities for nature conservation 
in this block are high. The area is 
continuous with the very large areas of 
public land to the south. It contains a 
wide range of forest and habitat types, 
and parts are relatively Isolated and 
undisturbed. Some sections of the 
streams (chiefly the headwaters) remain 
relatively undisturbed. The flora and 
fauna are probably typical for these 
forests, although they are not known in 
detail. 

Recreation. 

The extensive and varied forest environ­
ment, mountainous terrain, adequate 
track access, and location give this 
block high capabilities for recreation. 

The block is bordered by two main roads, 
the Omeo and Klewa Valley Highways. Two 
tracks linking these roads pass through 
the block; the principal one crosses the 
range at Trappers Gap and is suitable 
for two-wheel-drive vehicles In summer, 
but most of the other tracks are norm­
ally only suitable for four-wheel-drive 
vehicles. Some parts are relatively 
Isolated. 
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Oven 'e w a t t l e 

maintaining the landscape of this block 
in a natural state and increases its 
value for recreation. 

Agriculture 

Agricultural land in this block is con­
fined to narrow strips along the Klewa 
and Mitta Mitta River valleys and is 
used for dairying, beef production, and 
some tobacco. Production could be 
increased by higher stocking rates and 
improved pasture management. 

The public land has low capabilities for 
agriculture, but most of the block Is 
generally steep and inaccessible and has 
no agricultural potential. 

Softwoods 

The south-eastern portion has the 
highest potential within the block for 
growing pines, but generally the capa­
bilities for pine plantations are low 
because of Isolation. 

The wide range of forest types helps to 
make this area interesting for nature 
study, bush-walking, and four-wheel-
drive touring. The streams provide good 
fishing, and Snowy Creek is used, after 
heavy rains, for canoeing. The block 
has historical associations with the 
gold- and tin-mining era. 

The location of Mount Bogong Immediately 
to the south increases the importance of 

Hardwood 

The capability for hardwood production 
is moderate to low. The block is logged 
in conjunction with the forests to the 
south of the study districts. The areas 
of alpine ash are the most productive 
forests in the block and have capabili­
ties for intensive hardwood production, 
although the total area Is not great and 
the steep terrain makes access to some 
parts difficult. Narrow-leaf peppermint 
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and, to a lesser extent, broad-leaf pep­
permint forests have capabilities for 
low-intensity production. The long-leaf 
box forests in the north of the block 
and on dry spurs are unproductive. 

Water 

Capabilities for water production are 
moderate to high. The land to the east 
of the Mount Yorke—Mount Tawonga divide 
forms part of the proclaimed catchment 
for Lake Hume. The creeks to the west 
of this divide drain into the Klewa 
River. 

Minerals 

Part of the Mitta Mitta gold- and tin-
field lies in this block. Both alluvial 
and reef minerals were mined. The Kiewa 
Valley forms part of the Tawonga gold-
field, where small amounts of copper 
were found in the gold-bearing ore. 

River gravels occur in the Kiewa Valley 
and are mined near Dederang and Tawonga, 
where large reserves exist. 

Public utilities 

The transmission line linking the Dart­
mouth Dam power station with the rest of 

the transmission system may require an 
easement in this block. 

Conflicts and Hazards 

Hardwood timber production is compatible 
with most land uses, although it con­
flicts with some aspects of nature con­
servation. 

Easements for transmission lines would 
conflict with most land uses, especially 
nature conservation, and could reduce 
the natural quality of this and adjoin­
ing areas for recreation. Clearing 
native forest for agriculture would con­
flict with nature conservation and water 
production and, if the land Is too 
steep, could result in increased erosion 
and stream siltation. 

Wildfire is a constant hazard in the 
summer months. Fires in this area may 
spread southwards onto the Dividing 
Range. Blackberries are a problem on 
stream frontages on the lower land. 

Significance 

The block has significance for recreat­
ion, nature conservation, water product­
ion, and non-intensive hardwood timber 
production. 
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POREPUNKAH 

General 

Area and present tenure 

Public land covers 40,330 ha (62^ of the 
total area). Most of it Is reserved 
forest. Mount Porepunkah, the land 
south to the Ovens Valley and northwards 
to Kancoona, and an area to the east and 
south of Mudgeegoonga are unreserved 
Crown Land. 

General description 

The two major parcels of public land. 
Mount Porepunkah in the south and Mount 
Jack in the north, are linked by a 
narrow ridge at Kancoona. The valleys 
are cleared and mainly sown to pasture, 
although crops (including tobacco) are 
grown in the Ovens Valley. 

The forests on public land vary from 
long-leaf box at low elevation (mainly 
In the north) and peppermint forest at 
Intermediate altitudes to small areas of 
alpine ash at high localities. Rock 
outcrops at the Pinnacles are a feature 
in the northern parcel of public land. 
Softwood plantations are sited in the 
southern parcel. 

Present use 

The forests are used for grazing and 
apiculture, and some hardwood logging 
occurs. 

Recreational activities include driving 
for pleasure, picnicking, walking, and 
nature study. The area has associations 
with the gold-rush period. Granitic 
sand pits are located in the northern 
parcel of land. 

Nature of the Land 

Climate 

Annual rainfall increases from just over 
1,000 mm In the north-west to more than 
1,250 mm near the Tawonga gap In the 
south-east, 

Distribution of annual rainfall ( %) 

Summer 

15.8 

Autumn 

23.1 

Winter 

34.6 

Spring 

26.5 

The average frost-free period in the 
valleys probably varies between 110 and 
130 days. 
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Geology and physiography 

The western part of this block lies in 
the central physiographic region of sed­
imentary and granitic rocks. The rest 
is in the eastern physiographic region 
of metamorphic rock. 

Ordovician rocks occur along German 
Creek and form the high ground in the 
south-west of the block, including Mount 
Porepunkah and the ridge that separates 

Happy Valley from the Ovens River. 
These sedimentary rocks are separated 
from the metamorphic rocks to the north 
by a major fault running north-west— 
south-east. 

Schists predominate in the metamorphic 
rocks that have been subjected to con­
siderable faulting. The main valleys 
have developed in the lines of these 
faults. Running Creek, for example, 
follows two: the upper reaches of the 

Looking northwards from Mount Porepunkah ac ross Havilah Valley to Mount Jack and 
the P innac l e s 
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stream flow north-west, while the lower 
reaches follow the second fault and flow 
north-east. The metamorphic rocks that 
form the high ridge between Running 
Creek and the Kiewa Valley are exposed 
in road cuttings at Tawonga Gap near 
Mount Beauty. 

The north-west contains a large area of 
Silurian granite, of which the most 
spectacular outcrop is at the Pinnacles. 
The granite has been eroded considerably 
and several wide valleys have formed 
within it. Differential erosion has 
left the more-resistant metamorphic 
aureole as a crescent-shaped range of 
hills. This feature is most noticeable 
on the southern side of the asymmetrical 
Happy Valley. 

Soils 

The valleys carry undifferentiated sandy 
loams, brown loams, and yellowish brown 
gradational soils on alluvium. Red dup­
lex soils occur on the fans, terraces, 
and lower, less-steep slopes. Weakly 
bleached gradational soils on the hilly 
country grade into friable brownish 
soils in areas of higher rainfall. 
Friable brownish and reddish gradational 
soils occupy the more mountainous areas. 
The steep slopes in granitic areas carry 
pale massive gradational soils. 

Land systems 

The valleys are included in the Ovens, 
Dederang, and Yackandandah land systems. 

The mountainous south-east forms part of 
the Tawonga—Wermatong system, while the 
granitic hills to the north and west of 
the Pinnacles are included in the Pinn­
acles land system. 

Vegetation 

The bulk of the block supports narrow-
leaf and broad-leaf peppermint forests. 
The narrow-leaf peppermint forests grow 
in the moister localities, often with 
candlebark as an associated species. 
St. John's blue gum occurs on the wetter 
southerly aspects. Broad-leaf pepper­
mint is found on the drier aspects and 
ridges. Alpine ash stands occur at high 
elevation, with the largest areas north 
of the Pinnacles. Small areas of snow 
gum occur near the summit of Mount Pore­
punkah. 

Long-leaf box and broad-leaf peppermint 
predominate in the western part of the 
block at low elevations, especially on 
the Silurian granite. Boggy ground at 
high elevations carries areas of swamp 
gum, notably at German Creek. 

Fauna 

The animal species found in the habitats 
that occur in this block are discussed 
in Chapter 10 and listed in Appendix 5. 

The main animal habitats on public land 
are wet and dry open forest. The Happy 
Valley and Running Creeks are the main 
aquatic habitat. Most of the agricult-
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ural habitat is pasture, although some 
irrigated crops are grown, especially in 
the Ovens Valley. The pine plantations 
in the south of the block provide an 
additional fauna habitat. 

Capabilities 

Nature conservation 

This block has moderate to high capabil­
ities for nature conservation. The 
granite outcrops at the Pinnacles, the 
asymmetrical form of Happy Valley, and 
the fault lines east of the Pinnacles 
are interesting features. The area 
supports a wide range of forest types 
and habitats. Mount Jack and the areas 
in the headwaters of Running Creek are 
fairly inaccessible and parts remain 
relatively undisturbed. Introduced spe­
cies - mainly blackberries - are common 
on most stream frontages. The flora 
and fauna are probably typical for these 
forests and habitats, although they are 
not known in detail. 

Recreation 

The rugged and varied terrain, locality, 
and good track access give this area a 
high capability for recreation. Bright 
- a popular tourist resort - is located 
Just south of the block. 

The public land Is surrounded by import­
ant highways. Including the Kiewa Valley 
and Ovens Highways, and is traversed by 
the Happy Valley road. Track access In 

the south-west (south and west of 
Running Creek) is good and generally 
suitable for two-wheel-drive vehicles. 
Access to the northern parcel of land is 
difficult. 

The land carries a wide range of forest 
types, including small areas of snow 
gum. There are several conifer planta­
tions in the Ovens and Happy Valleys, 
The area is mountainous with several 
look-out points, notably at Mount Pore­
punkah and at Tawonga Gap. Impressive 
granitic cliffs occur at the Pinnacles, 
and granite outcrops are common in the 
western section of the northern parcel 
of public land. 

The region provides good opportunities 
for nature study, picnicking, driving 
for pleasure, and other passive forms of 
recreation. It also has strong historic 
associations, principally with the gold-
mining period. 

Agriculture 

Productivity on the agricultural land 
could be increased by improving pastures 
for dairying and beef cattle production, 
and by growing more tobacco and other 
Intensive crops, but no extra water is 
available for irrigation unless provis­
ion is made for the storage of winter 
flows. 

The public land has low capability for 
agriculture. Forest grazing is prac­
tised in the southern parcel, but only 



limited areas have potential, after 
clearing, for grazing. The forests are 
Important for apiculture. 

Softwood 

Because of the peppermint forest and 
moderate slopes, the eastern side of 
Mount Jack (House Creek area) and Mount 
Porepunkah (Running Creek area) have 
capabilities for softwood plantations, 
as have the remaining areas on the 
souther slopes of Happy Valley near 
Havilah. 

Hardwood 

The capability of this block for hard­
wood production varies from low to mod­
erate. 

It contains small 
forests on Mount J 
between Running Cr 
River and Running 
Creek. Although t 
and currently unde 
and in some cases 
growth, they have 
for hardwood produ 

areas of alpine ash 
ack and on the ridges 
eek and the Klewa 
Creek and German 
hese stands are small 
rstocked with timber, 
support young re-
the highest potential 
ction in the block. 

Most of the remaining forest is narrow-
leaf and broad-leaf peppermint and -
where access is not too restricted by 
topography - has capabilities for low-
intensity hardwood production. Forests 
on very steep ground and on drier areas 
to the north and west are generally un­
productive . 
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Hop b i t t e r - p e a 

Water 

The area forms part of the catchment for 
the Kiewa and Ovens Rivers and has mod­
erate capabilities for water production. 

Minerals 

Reef mining for gold has occured in the 
southern mountainous areas, and alluvial 
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mining has been extensively conducted in 
the Ovens and Happy Valleys. 

Deposits of river gravels exist along 
the Ovens River and are quarried near 
Eurobln and Porepunkah. Deposits of 
granite sands are worked on the northern 
side of the Happy Valley and near 
Mudgeegonga. 

Public utilities 

Small areas of land are used in the 
northern and southern corners of the 
block for transmission line easements. 

Conflicts and Hazards 

Pine plantations, being among the more 
inflexible types of land use, conflict 
with many other uses, especially with 
nature conservation. Leaving strips of 
native vegetation in watercourses within 
plantations assists nature conservation 
and also helps to prevent siltation of 
streams. Clearing of catchments 
increases run-off. Reading within the 
plantations can concentrate run-off, 
exacerbating peak flow problems. 

Although recreation is generally a flex­
ible land use, it can conflict with some 

aspects of nature conservation, espec­
ially at high usage rates. 

Low-intensity hardwood timber production 
is also a flexible use, but this can 
conflict with some aspects of nature 
conservation while poorly managed 
controlled burning can Increase soil 
loss. 

Granitic sand pits tend to reduce the 
aesthetics of the area for tourism and 
recreation as well as Increase water 
turbidity. Exotic plant species, used 
during rehabilitation work can spread 
into the surrounding areas of native 
vegetation. 

Fire is a hazard during summer months. 
Activities that involve Increased travel 
within the bush increase this danger. 
Noxious weeds are a chronic problem in 
many parts of the block. Soil erosion 
is a widespread hazard, especially on 
steep slopes in the granitic areas from 
Happy Valley northwards. 

Significance 

The block has significance for nature 
conservation, recreation, pine planta­
tions , and water production. 
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STANLEY 

General 

Area and present tenure 

The public land occupies 25,300 ha (53^ 
of the total area). Most of it is 
reserved forest. Two areas - one in the 
very north of the block, and the other 
just north of Myrtleford - are unreserv­
ed Crown Land. 

General description 

The hilly plateau aro 
ports orchard and gra 
and a large area of s 
The slopes surroundin 
parts of the plateau 
the south-west) carry 
- long-leaf box fores 
slopes and peppermint 

Present use 

und Stanley sup-
zing enterprises 
oftwood plantation 
g the plateau and 
Itself (mainly in 
native vegetation 
t on the drier 
forest elsewhere. 

The native forest is used for apiculture 
and hardwood logging. The town water 
supplies for Beechworth and Yackandandah 
are obtained from the northern part of 
the block. A transmission line travers­
es the southern part, and part of the 
block is used for military training pur­
poses . 

Recreational activities include driving 
for pleasure, picnicking, and nature 
study. The extensive track system In 
the plantations provides opportunities 
for driving, walking, and orienteering. 
Historic relics associated with gold-
mining days are a notable attraction. 

Nature of the Land 

Climate 

The average annual rainfall increases 
towards the south and east and is influ­
enced by altitude, Woorragee and Stanley 
average 785 and 1,234 mm respectively. 

Distribution of annual rainfall ( %) 

Summer 

18,3 

Autumn 

23.7 

Winter 

32.0 

Spring 

26,0 

The frost-free period is 148 days at 
Beechworth and 127 days at Myrtleford. 
On the high country around Stanley the 
period is probably shorter. 

Geology and physiography 

This block lies within the central phys­
iographic region of sedimentary rocks 
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and granites. The block Is mainly Ordo­
vlcian sediments of sandstone, mud­
stones, shales, and slltstones. Devonian 
granite outcrops at Mount Stanley and in 
the surrounding locality. The Kinchlng-
ton Creek and Mudgeegonga Valley, to the 
east of Mount Stanley, has developed on 
Silurian granite. To the north, at 
Beechworth and Woorragee, Devonian 
granites outcrop again. In the south­
west, granite occurs but is burled below 
the alluvium of the Murrmungee basin. 

The granitic areas are surrounded by 
hard contact metamorphic rock (hornfelds' 

The Stanley area forms a hilly plateau 
with a high ridge to the east (which 
includes Mount Stanley) and a less-
pronounced ridge in the west. The 
Beechworth granites to the north-west 
are at a slightly lower elevation, but 
the rest of the surrounding country Is 
much lower, often as much as 400 m lower 
than the Stanley plateau. 

Stan ley p l a t e a u from Mount S tan ley 
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Soils 

The Valleys (mainly Barwldgee Creek) 
contain small areas of yellowish brown 
gradational soils on alluvium, brown 
loams, and undifferentiated sandy loams. 
Yellow duplex soils occur on the lower 
slopes where the drainage is poor, weak­
ly bleached gradational soils on the mid 
slopes, and red duplex and friable red­
dish gradational soils on upper slopes. 
Friable reddish and brownish gradational 
soils occur on hilly land and hard 
reddish gradational soils on the Stanley 
plateau. Pale massive gradational soils 
occur on the steep slopes near Mount 
Stanley, 

Land systems 

The valleys and bas 
the Ovens, Dederang 
land systems. The 
in the Stanley land 
surrounding Mount S 
acles land system, 
the south of the St 
eluded in the Tawon 
and most of the hll 
in the Twists Creek 
the west (from the 
the Murmungee basin 
the Bowmans land sy 

ins are included in 
, and Yackanadandah 
Stanley plateau lies 
system and the area 
tanley in the Pinn-
The hilly country to 
anley plateau is in-
ga--Baranduda system 
ly land north of it 
system. The area in 
Stanley plateau to 
floor) forms parts of 
stem. 

Vegetation 

The vegetation of the Stanley plateau 
area and the higher country is mainly 
narrow-leaf and broad-leaf peppermint 

Creamy s t ackhous i a 

forest. The narrow-leaf peppermint for­
est occurs in the moister situations and 
candlebark gum is often associated with 
It. Broad-leaf peppermint occurs on the 
drier aspects. 

At lower elevations in the north, long-
leaf box open forest II occurs In a 
strip along the boundary of the public 
land. More substantial areas of this 
forest type occur to the south and 
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south-west of the Stanley plateau near 
Gapstead and Barwldgee Creeks, 

Fauna 

The species that occur in the habitats 
of this block are discussed in Chapter 
10 and listed in Appendix 5. 

The main animal habitats are wet and dry 
open forest and the substantial area of 
pine plantations. 

The aquatic habitat is represented by a 
number of small creeks, Yackandandah 
Creek is one of the largest. The block 
also contains a number of small dams, of 
which Lake Kerferd is the largest. Trout 
cod are found in Lake Sambell. 

The agricultural habitat contains a sub­
stantial area of orchard crops. 

Capabilities 

Nature conservation 

This block has moderate to high capabil­
ities for nature conservation. 

The granite outcrop at Mount Stanley and 
the metamorphic aureole east of Murmun­
gee are interesting geological features. 

The native forests are mainly long-leaf 
box and peppermint. There are some par­
ticularly good examples of narrow-leaf 
peppermint forest on the Stanley 
plateau. 

What is known of the flora and fauna 
suggests that they are probably typical 
of these forest types. 

Recreation 

The public land in this block has high 
values for recreation because of its 
location close to population centres 
that have strong tourist attractions, 
its good road access, and its variety of 
recreational environments and historical 
associations, 

Access within the public land is genera­
lly suitable for two-wheel-drive 
vehicles, and driving for pleasure and 
picnicking are popular pursuits. The 
extensive softwood plantations provide a 
suitable environment for a number of 
active and passive recreational activit­
ies. Lake Kerferd and Fletcher Dam pro­
vide fishing and sites for picnicking. 
Mount Stanley is an outstanding look-out 
point. 

Many relics from the gold-mining days -
such as old workings, disused mines, and 
occasionally machinery - can still be 
seen in the bush, providing a link with 
the historical aspects of neighbouring 
towns (Beechworth, Yackandandah and 
Myrtleford). These add considerably to 
the attractions of the area for tourism. 

Agriculture 

Beef production is the main grazing 
enterprise and dairying occurs on land 
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along creeks. Productivity could be 
Increased by improving pastures and by 
better stock management. Some tobacco 
is grown on river flats near Myrtleford 
and there are apple and nut orchards 
around Stanley. Orchard yields could be 
Improved by more Intensive use of the 
land and better frost control. 

Capabilities for agriculture on public 
land are moderate. Parts of the forest 
in the south are grazed, and most of the 
land that is suitable for pine planta­
tions would also be suitable for pasture 
and possibly orchards. 

The native forest area is important for 
apiculture. 

Softwoods 

Hardwood 

Capabilities for hardwood production in 
this block are moderate. The narrow-
leaf peppermint forest is the most suit­
able. This and red stringybark forest 
have yielded a moderate quantity of saw­
logs annually over a long period of 
time. The drier forests of long-leaf 
box and broad-leaf peppermint are less 
productive. 

Water 

The area has moderate capabilities for 
water production. The northern part of 
the Stanley plateau forms part of the 
Yackandandah Creek catchment, while the 
southern and western areas drain into 
the Ovens River. 

The capability of the block for soft­
woods is high. The location of the 
existing Stanley plantation in the 
centre of the block Increases the sig­
nificance of the surrounding suitable 
land for pine plantations. 

Where the slopes are not 
of the peppermint forests 
ties for softwood product 
includes areas near Twist 
north, most of the remain 
Circular Creek basin, and 
south of Mount Stanley (1 
Creek). In addition, som 
facing slopes (north and 
Stanley) have capabilltie 
production. 

too steep, most 
have capablli-
ion. This 
s Creek in the 
ing plateau, 
the valleys 
ncluding Basin 
e of the east-
east of Mount 
s for softwood Burning in preparat ion for pine plant ing 

Stanley Planta t ion 

S033/74-16 
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Town water for Beechworth and Yackandandah 
is obtained from Lake Kerford on Silver 
Creek and Nine Mile Creek respectively. 

Minerals 

The block falls within the Stanley— 
Myrtleford gold-fields and has been 
extensively worked for reef and alluvial 
gold. Significant quantities of reef 
gold may still exist in the north. 

Small quantities of bismuthlte have been 
found south of Stanley. The deposits 
suitable for road-making materials in 
the block are not significant, but small 
quantities of hill gravel occur north of 
Gapstead and the metamorphic rocks 
(hornfelds) near Murmungee may be suit­
able for quarrying. 

Public utilities 

A small site on Mount Stanley is used 
for telecommunication purposes. In the 
south of the block, an easement 159 
metres wide carries three transmission 
lines from Dederang. An additional 330-
kV line may be required, necessitating 
widening this easement on the south­
eastern side by 29 m. The Army uses the 
north of the block as a training area. 

Conflicts and Hazards 

Pine plantations conflict with many 
other uses of the land. Strips of nat­
ive vegetation along streams within the 
plantations help nature conservation and 

maintenance of wat 
pines on skylines 
in the landscape, 
location can reduc 
qualities of surro 
Ing large areas of 
pines can cause pr 
erosion and water 
The use of extensi 
plantations alters 
recreational actlv 

er quality. Planting 
gives them prominence 
and inappropriate 
e the natural scenic 
unding areas. Clear-
native vegetation for 
oblems with soil 
quality and yield, 
ve areas for pine 
the type of outdoor 
ities pursued. 

Recreation is a relatively flexible land 
use, although it can conflict with some 
aspects of nature conservation and may 
Increase the danger of fire. 

Transmission line easements are an 
Inflexible land use that can reduce the 
scenic value of the area. Roadlng on 
easements, especially on steep terrain, 
may Increase peak water flows and stream 
turbidity. 

Non-intensive timber production is com­
patible with many other uses although It 
can conflict with nature conservation. 
Soil erosion hazard is highest on steep 
dry sites in the north and south of the 
block, especially on the slopes facing 
Murmungee basin. Noxious vjeeds are a 
problem throughout the block, especially 
In the drier localities. 

Significance 

The block is significant for softv^ood 
plantations, nature conservation, and 
recreation and as an Army training area. 
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PILOT 

General 

Area and present tenure 

The public land occupies 26,150 ha (34% 
of the total area). Most of that east 
of the Chiltern—Beechworth Road, Mount 
Barrambogie, and the parcel south of 
Reedy Creek are reserved forest. The 
remainder is unreserved Crown land. 

General description 

The hilly granitic plateau of the Pilot 
Range with low open forest and woodland 
is mainly public land and contrasts with 
the predominantly agricultural plains 
that lie to the west. The granitic 
cliffs at Mount Pilot are a notable 
feature. 

Present use 

The forests are used for apiculture, and 
some areas are leased for forest graz­
ing. The town water supplies for Chilt­
ern and Sprlnghurst are obtained from 
the northern portion of the public land 
(near Mount Barrambogie), Some granitic 
sand is mined on the northern granitic 
slopes, 

Recreational activities include driving 
for pleasure, bush-walking, nature 
study, and fossicking for gold and gem­
stones. Relics from the gold-mining 
period are important attractions in the 
area. 

Most of the public land is used for 
military training purposes. 

Nature of the Land 

Climate 

Rainfall Increases towards the south­
west. The bulk of the area receives 
between 635 and 762 mm. 

Distribution of annual rainfall {%) 

Summer Autumn Winter Spring 

18.3 23.7 32.0 26.0 

Local topography has a very Important 
effect on frostiness in the block. Low-
lying areas can be fairly cold during 
the winter and probably have frost-free 
periods of a little over 100 days, 
whereas other areas would have frost-
free periods approaching 200 days. 
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Geology and physiography 

The block lies mainly within the central 
physiographic region of sedimentary rock 
and granites, but includes part of the 
plains region. Most of it is Devonian 
granite. Granite outcrops are common 
throughout the region and often occur 
as granite tors. The most spectacular 
localities are at Mount Pilot and the 
Woolshed gorge, Partly surrounding the 
granite, metamorphic rocks (hornfelds) 
form curving hills, the most spectacular 
of which surrounds the Murmungee basin. 
Small areas of Ordovlcian sedimentary 
rocks lie north of Everton, Permian 
glacial deposits of sandstone, tillite, 
clay, and conglomerate occur at Woorra­
gee, at Byawartha, and on the Hume High­
way south of Sprlnghurst, Small depos­
its of Pliocene gravels outcrop near 
Reedy Creek. 

The plains region occurs in the south­
west of the block and near Sprlnghurst. 

Granite tors and fores t north of Mount 
P i lo t 

Soils 

In the 
and pa 
on the 
gradat 
soils 
soils 
Other 
tional 
slopes 
brown 
and ye 

granite areas, c 
le massive gradat 
steep slopes, we 
lonal and some re 
on other slopes, 
in areas with poo 
areas carry friab 
and reddish dupl 
, weakly bleached 
gradational soils 
How duplex soils 

oarse sandy loams 
lonal soils occur 
akly bleached 
ddish duplex 
and yellow duplex 
rer drainage, 
le reddish grada-
ex soils on upper 
and friable 
on mid slopes, 
in depressions. 
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Land systems 

The Pilot Range and 
areas form part of 
system. The hilly 
and east lies in th 
tern, while the vail 
included in the Myr 
-Bonegilla systems, 
of Sprlnghurst are 
tern land system. 

Vegetation 

all the granite 
the Barrambogie land 
country to the south 
e Bowmans land sys-
eys and plains are 
tleford and Dederang-
Small areas south 

Included in the Chil-

The stony soil and low rainfall give 
rise to dry forest, which has been 
mapped mainly as long-leaf box open 
forest II with increasing amounts of 
open forest I towards the south-west. 
Blakely's red gum occurs as open forest 
II in the water-courses, where the soil 
is deeper and sometimes waterlogged. 
Blakely's red gum also grows on dry 
sites (often in pure stands) as either 
open forest I or woodland. Much of the 
higher ground and steep slopes carry 
extensive areas of black cypress pine. 
Although most of the cypress pine is in 
the south of the block, it occurs 
throughout the Pilot Range sometimes 
forming pure stands, but often mixed 
with Blakely's red gum, red stringybark, 
and long-leaf box. 

Broad-leaf peppermint forest occurs in 
the north-east of the block on the 
flatter terrain, Just north of Woorragee, 
where the soil Is deeper and conditions 
more moist. Brittle gum, strlngybark. 

and long-leaf box are common associated 
species. 

All the forests in this block are 
Important for wildflowers, especially 
orchids, but suffer from heavy infestat­
ions of noxious weeds, mainly St. John's 
wort, 

Fauna 

The animal species typical of the habit­
ats that occur in this block are 
discussed in Chapter 10 and listed in 
Appendix 5. 

The principal habitat on public land is 
dry open forest and woodland. Small 
softwood plantations are established in 
the north and near Beechworth. While 
the main aquatic habitat is Reedy Creek, 
other smaller creeks and ponds supple­
ment this. 

The agricultural environment is mainly 
pasture with scattered trees, but crops 
are grown in the west. 

This generally dry but diverse region 
supports a large bird and reptile fauna. 
The peregrine falcon nests in the block. 

Capabilities 

Nature conservation 

The block has high value for nature con­
servation. The physiography of the area 
is typical of a granitic plateau. 
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The forest types here differ signifi­
cantly from those in surrounding areas; 
they Include black cypress pine and 
extensive areas of Blakely's red gum 
growing In drainage lines and on the 
drier hillsides. Although Introduced 
plant species are common, the area has a 
varied and Interesting indigenous flora. 

The large areas of rock and woodland 
make it especially important for rep­
tiles. Moderately large areas of box 

i » » m n I iil»»»^'' 

and peppermint forest in the north and 
east are particularly important for 
maintaining the larger mammal species in 
this block. 

Recreation 

Location, topography, Interesting land 
formations, outstanding views, attract­
ive vegetation, and historical associa­
tions give the region high recreational 
capabilities. 

This well-known area is located between 
Wangaratta and Wodonga, and the towns of 
Eldorado, Beechworth, and Chlltern 
attract tourists. 

It is surrounded by important through 
routes. Including the Hume Highway. 
The road linking Beechworth and Chiltern 
traverses the public land, which also 
contains many tracks that are generally 
suitable for two-wheel-drive vehicles 
and use is moderately heavy at times. 

Beechworth powder magazine 

The area is mainly 
the surrounding co 
from many points. 
Pilot and other gr 
Granite tors and s 
portant elements 1 
open nature of the 
in the area allows 
lally within the B 
black cypress pine 
are an attractive 
tion and the area 
opportunities for 

hilly, and views of 
untry are obtained 
especially from Mount 
anltic outcrops, 
helving rock are im-
n the landscape. The 
forests and woodlands 
easy walking, espec-
lakely's red gum and 
. Wlldflower displays 
element in the vegeta-
generally offers good 
nature study. 
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Historical aspects mainly concern the 
gold-mining period, and Eldorado and the 
Woolshed Valley are particularly inter­
esting. Fossicking for gold and gem­
stones is popular in this area. 

Agriculture 

Beef, sheep for wool, and fat lamb pro­
duction are the main agricultural enter­
prises and some cereals are grown in the 
south-west. Increased use of improved 
perennial grasses would raise pasture 
productivity, and lucerne could probably 
be grown more extensively in the west, 

A small area of public land is grazed 
and there is little scope for Increasing 
this, Only small areas of fairly flat 
land would be suitable for clearing and 
grazing. Generally the capability for 
agriculture on public land is low. 

However, the forests are used extensive­
ly for apiculture, and honey production 
is high. 

Softwood 

Generally the area has low capabilities 
for softwood production, although parts 
of the flatter land in the north-east 
are moderately suitable for pine plan­
tations . 

Hardwood 

The capability for hardwood production 
in this block is generally low, although 

the long-leaf box and broad-leaf pep­
permint forests (both open forest II) 
are capable of producing small (and in­
termittent) yields of sawlogs under low-
intensity management, 

Water 

The capabilities for water production 
are moderate to low. The northern 
section is drained by Black Dog Creek, 
the central portion by Reedy Creek, and 
the southern by Hodgson and Burgolgee 
Creeks. 

Sprlnghurst obtains its water supply 
from the headwaters of the Diddah Diddah 
Creek, while Chiltern uses Barrambogie 
Creek. Both catchments have small dams. 
Chlltern water supply is augmented by 
bore water when necessary. 

Minerals 

Part of the Chiltern gold- and tin-field 
lies to the north of the block, princip­
ally in the valley of Black Dog Creek. 
Many of these alluvial deposits have 
been mined, but some of the deeper more 
difficult levels were not worked. To 
the south lies the Eldorado—Beechworth 
gold- and tin-field. Both reef and 
alluvial deposits have been worked and a 
derelict dredge still exists at Eldor­
ado. Alluvial tin deposits are current­
ly being worked at Clear Creek. Others 
have been worked on a very small scale 
in the last decade. To the east lies 
part of the Yackandandah gold-field. 
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Molybdenum occurs north of Everton, but 
the field has been extensively mined. 

Granitic sand deposits occur near the 
granite, especially on the northern 
slopes near Sprlnghurst, 

Public utilities 

The proposed route for the Gas and Fuel 
Corporation's gas pipeline passes 
through the agricultural land on the 
western side of this block. The Army 
uses a large proportion of the Pilot 
Range as a training area. 

Hazards and Conflicts 

Pine plantations are an Inflexible land 
use that conflicts with most other uses, 
especially nature conservation. Rec­
reation is compatible to varying degrees 
with most other uses. Intensive rec­
reational sites on granitic soil tend to 
suffer serious soil erosion. Fossicking 
for minerals in the streams and on banks 
can accelerate erosion and reduce the 
aesthetics of the area. 

Low-intensity timber production is com­
patible with most other uses. Cont­
rolled burning, however, may damage the 

flora of the area and Increase soil 
loss. 

Tin- and gold-mining, if not properly 
managed, can lead to stream pollution. 

Fire is a constant hazard in these 
forests. Increased use of the area may 
increase the danger of accidental fires. 

The soils in the granitic areas are 
highly erodable. Soils on the Ordo­
vician sedimentary rocks have a moderate 
sheet and gully erosion hazard, while 
those on the plains have a low erosion 
hazard. 

Noxious weeds - especially St, John's 
wort - are a problem throughout the area 
especially towards the west. Rabbits 
are common in the more open country, but 
can be found all through the forests, A 
potential pollution hazard arises in 
Reedy Creek because part of the Creek's 
catchment includes the Beechworth town­
ship and sewage disposal areas. 

Significance 

The block has significance for recrea­
tion and nature conservation, and for 
military training purposes. 
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MOYHU 

General 

Area and present tenure 

The public land occupies 9,000 ha (8% 
of the t o t a l a r e a ) , The parce l west 
of Edl i s reserved fo r e s t . The other 
areas are mainly unreserved Crown Land 

General descr ip t ion 

The p la ins in the north mainly support 
ag r i cu l tu re . Small parce ls of public 
land are located on the h i l l s in the 
south of the block tha t represent 
foo th i l l s to the more mountainous 
southern a reas . The h i l l s in the 
south-west are capped with b a s a l t . 

Present use 

The area is important for apiculture 
and some of the area is grazed, A 
small quantity of hardwood timber is 
cut, mainly from the Moyhu timber re­
serve. 

Recreational activities are mainly 
associated with the rivers and include 
fishing and picnicking. The hills are 
used for walking and nature study. 

Nature of the Land 

Climate 

The average annual rainfall for the 
Oxley Plains increases from 635 mm at 
Wangaratta to 762 mm in the southern 
valleys. It Increases rapidly in the 
foothills and reaches about 1,076 mm 
along the southern border of the block. 

Distribution of annual rainfall ( %) 

Summer Autumn Winter Spring 

18,0 23.2 32.6 26.2 

The frost-free period is 235 days at 
Wangaratta. It is likely to be shorter 
further south, probably less than 160 
days in the valleys of the foothills. 

Geology and physiography 

The block lies mainly within the plains 
physiographic region, but includes some 
of the central physiographic region of 
sedimentary rock. 

The plains region consists of two dis­
tinct areas. The first is in the flood-
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plains of the Ovens and King Rivers. 
The other is the slightly higher land, 
between the flood-plains formed from 
high river terraces and alluvial fans. 
Within the second region, near Greta, 
are low hills of Permian deposits. 

The low hills in the south of the block 
form part of the central region and 
mainly comprise Ordovlcian sedimentary 
rocks: sandstones, slltstone, shale and 
mudstone. 

Parts of the hills between Fifteen Mile 
and Boggy Creeks and between Boggy Creek 
and the King River have capplngs of 
Tertiary basalt, which gives these hills 
flat tops and relatively steep sides. 
Basalt outcrops as stony regions along 
the edges of these flat tops. 

Soils 

The flood-plains in this block have un­
differentiated sandy loams, brown loams, 
and reddish and yellowish brown gradat­
ional soils on alluvium. The soils of 
the plains are mainly reddish and yell­
owish duplex. Also some friable reddish 
gradational soils occupy areas of higher 
rainfall, and brown loams and gradation­
al soils on alluvium are associated with 
alluvial material that extends into the 
plains from the adjacent hills. 

The hilly country contains duplex soils 
and weakly bleached gradational soils. 
In the south, friable brownish and red­
dish gradational soils are more common 
and stony loams also occur. On the bas­
alt areas the soils are mainly reddish 

Basalt caps some of the h i l l s in the south-west 
is a problem in these areas 

Variegated t h i s t l e (foreground) 
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gradational, but well-structured non-
calcareous clays occur In poorly drained 
sites . 

Land systems 

Most of the plains are un 
indicated on the land sys 
the rest of the area the 
are included in the Ovens 
the sloping valley sides 
ford land system, and the 
Bowmans land system, exce 
hilly basalt-capped areas 
west, which form part of 
land system. 

Vegetation 

surveyed, as 
terns map. In 
flood-plains 
land system, 
in the Myrtle-
hills In the 
pt for the two 
in the south-
the Myrrhee 

Most of the block is agricultural land. 
Stream frontages and small reserves on 
the flood-plains carry river red gum 
forest and woodland, Understorey plants 
Include many introduced species. 

The hills in the south carry dry forest, 
mainly long-leaf box open forest II but 
open forest I occurs on the drier sites. 
Broad-leaf peppermint red stringybark, 
and red box are commonly associated. 
Towards the south, moist localities 
carry broad-leaf peppermint forests. 
Candlebark grows in the drainage lines. 

Fauna 

The animal species typical of the habi­
tats of this block are discussed in 
Chapter 10 and listed in Appendix 5. 

Sugar g l ider 

The most extensive habitat in the block 
is agricultural land, chiefly pasture 
with scattered trees. The main habitat 
on public land is dry open forest. Some 
of the alienated land in the south still 
carries forest. 

The aquatic habitat is represented by 
the Ovens and King Rivers and by several 
creeks - Including Boggy, Fifteen Mile, 
and Meadow Creeks - and their associated 
wetlands. Numerous dams and ponds also 
occur in the block. 

Capabilities 

Nature conservation 

The public land has moderate to high 
capabilities for nature conservation. 
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The basalt flow in the south-west and 
the hills of Permian glacial deposits in 
the Oxley Plain are interesting geolog­
ical features. 

The flora and fauna of the southern hill 
country is not known in detail, but is 
probably typical of the long-leaf box 
and peppermint forests in the area. The 
streams and their riparian land and road 
reserves are important for fauna and 
flora, although many Introduced species 
are present. 

Recreation 

The recreational capability of the pub­
lic land is moderate. 

Access is reasonable, since the parcels 
of land are not particularly large and 
good highways are located nearby. Tracks 
within the larger parcels are generally 
suitable for two-wheel-drive vehicles. 
These areas offer opportunities for 
nature study, picnicking, and walking. 

Rivers and their riparian lands are 
important elements in the landscape and 
provide a setting for picnicking, walk­
ing, and fishing and form part of the 
general scenery for activities such as 
driving for pleasure. However, access 
is often restricted. 

Small areas of public land have a poten­
tial for intensive recreation. The 
recreation reserve at Mllawa, for ex­
ample, has considerable use. 

^ « * ^ 

i^'-i*'^" 

Beef c a t t l e with r ive r red gums in the 
background 

Agriculture 

Dairying, beef, tobacco and hop produc­
tion are the major enterprises on river-
flats and terraces, and beef and fat 
lamb production are the main enterprises 
on the plains and hilly country. Gener­
ally production could be increased by 
Improving pasture management. 

The public land has low capabilities for 
agriculture; it supports some forest 
grazing and flat or gently sloping areas 
could be used for grazing if cleared. 

The block is very Important for apicul­
ture and is part of the most productive 
area in these study districts. 
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Softwoods 

The public land in t h i s block i s gener­
ally too dry for softwood production. 
However, l imited areas In the Moyhu tim­
ber reserve are s u i t a b l e . 

Hardwood 

Capability for hardwood production i s 
low. The long-leaf box and broad-leaf 
peppermint fores t s tha t occur on public 
land have low produc t iv i ty , but provide 
timber - p r inc ipa l ly poles and fencing 
materials - for loca l consumption. 

Water 

The block has moderate to low capability 
for water production. The plains area 
contributes very little to average river 
flow. The foothill country is more im­
portant . 

Public lands abutting the streams in the 
area are important for helping to main­
tain the quality of the water. 

Available summer stream flow within this 
block is fully committed for irrigation. 

Groundwater occurs throughout the valley 
and plains areas and both shallow and 
deep aquifers are present, 

Minerals 

Rocks containing phosphate occur near 
Greta South. River gravels and sand are 

associated with most rivers in the area. 
They are worked between Whorouly and 
Myrtleford and near Mllawa on the Ovens 
River. Large quantities of granite are 
quarried at Glenrowan. 

Public utilities 

A single-circuit 220-kV transmission 
line traverses the block on a 6l-m ease­
ment, mainly on agricultural land. The 
existing easement is adequate for an 
additional 220-kV line. 

Conflicts and Hazards 

Hardwood timber production is generally 
a flexible land use, although it does 
conflict with some aspects of nature 
conservation. Softwood plantations are 
a more inflexible use. 

Mining of river gravels and sand can re­
duce the aesthetic value of river envir­
ons and adversely affect water quality. 

Clearing steep slopes on the foothills 
changes the soil—water relations, which 
can lead to excess run-off and erosion. 
Steep slopes near the basalt flows in 
the south-west of the block are subject 
to mass-movement erosion if cleared or 
to gullying on lower land. 

Significance 

The public land in this block has sig­
nificance for nature conservation, rec­
reation, and apiculture. 
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EMU 

General 

Area and present tenure 

The public land occupies 38,900 ha (74^ 
of the total area). Most of it is re­
served forest. The western and southern 
sections of the hills are unreserved 
Crown land. The State Rivers and Water 
Supply Commission has acquired some land 
bordering Lake Buffalo for the second 
stage of Buffalo Dam. 

General description 

This hilly to mountainous block is main­
ly public land. A ridge running south­
wards from Myrtleford increases in 
altitude to Mount Emu. South of Mount 
Emu, and separated by a saddle at Cropp­
ers gap, lies the Black Range. The pub­
lic land supports a wide variety of 
forest types that vary from long-leaf 
box in the north to alpine ash at high 
altitude in the south. The north also 
has large areas of softwood plantations. 

Present use 

The block is used for apiculture, and 
logging is practised in the better hard­
wood forest areas. Recreational activi­

ties Include driving for pleasure, 
walking, and nature study. The large 
softwood plantation areas are used for 
driving and walking. The streams pro­
vide good fishing, A transmission line 
traverses the southern part. 

Nature of the Land 

Climate 

Rainfall Increases towards the south. 
Average annual rainfall is 902 mm at 
Myrtleford and 733 mm at Whorouly; it 
probably exceeds 1,500 mm on the Black 
Range. 

Distribution of annual rainfall {%) 

Summer Autumn Winter Spring 

16.0 22.5 36.0 2-.5 

Myrtleford has 127 frost-free days. The 
higher ground at Mount Emu and the Black 
Range is likely to be frosty in winter. 
Snow-falls occur on the highest areas. 

Geology and physiography 

The block falls within the central phys­
iographic region of sedimentary rocks 
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and granite. Most of the country is 
Ordovician sandstone, slltstone, mud­
stone, and shale, but an area of Devon­
ian granite at Mount Emu is surrounded 
by hard metamorphic rock (hornfeld). 
The highest land is in the south, on the 
Black Range and at Mount Emu, 

Soils 

The soils in the valleys Include brown 
loams, gradational soils on alluvium, 
and undifferentiated sandy loams. The 
lower slopes, fans and high terraces 
have reddish duplex and friable reddish 

gradational soils. Tlie hilly slopes 
have friable reddish and brownish grada­
tional soils and stony loams. Pale 
massive gradational soils occur near the 
granite, 

Land systems 

The valley floors are included in the 
Ovens land system and the slopes In the 
Myrtleford—Whitfield and Myrtleford— 
Murmungee systems. The dry hilly 
country lies in the Bowmans system and 
the wetter hilly areas in the Tawonga— 
Wermatong land system. Mount Emu and 

Mount Emu to the l e f t . Black Range on the r i g h t , with Mount Buffalo in the background 
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part of the Black Range are Included in 
the Winteringa land system. 

Vegetation 

A large proportion of the forest in the 
north of this block has been cleared and 
planted with conifers. The remaining 
forest is mainly long-leaf box open for­
est II, with red box, red stringybark, 
and broad-leaf peppermint as the prin­
cipal associated tree species. 

The central and southern sections of the 
block carry narrow-leaf and broad-leaf 
peppermint. Very substantial areas of 
narrow-leaf peppermint forest occur in 
the Black Range and on Mount Emu. 

Near the top of the Black Range there 
are small areas of alpine ash forest. 
The top of the Range and Mount Emu carry 
areas of snow gum—candlebark forest. 
Broad-leaf peppermint occurs on the 
drier northern aspects, while the south­
ern aspect of the Black Range has a 
small area of snow gum forest. 

Fauna 

The animal species typical of the main 
habitats in this block are discussed in 
Chapter 10 and listed In Appendix 5. 

The main animal habitats are the exten­
sive areas of wet and dry open forests 
in the south and the substantial areas 
of softwood plantations in the north. 
The aquatic habitat includes the Buffalo 

River and a small section of the Ovens 
River, Emu block contains several 
creeks, the largest being Black Range 
and Croppers Creeks, The agricultural 
habitat is mainly pasture, although some 
irrigated crops are grown on the river 
flats. 

Swamp gum open f o r e s t I I 
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Capabilities 

Nature conservation 

The block has moderate to high capabil­
ities for nature conservation. 

The Black Range and Mount Emu, consist­
ing of granite and metamorphic rock, are 
interesting geological features. 

The land in the north and west carries 
flora and fauna typical of the long-leaf 
box and broad-leaf peppermint forests. 
The pine plantations have low capabili­
ties for nature conservation. The Black 
Range and Mount Emu comprise an exten­
sive area that contains good examples of 
narrow-leaf peppermint, swamp gum, and 
candlebark—snow gum forest. The fauna 
is probably typical for the habitats 
present. No details of either the fauna 
or flora are known for the southern 
portion of the block. 

Recreation 

The diversity of environments, locality, 
and access give this block a high capa­
bility for recreation. 

Access to the public land is generally 
good, with main roads surrounding the 
area. Track access in the northern por­
tion (mainly pine plantation) is good 
and generally suitable for two-wheel-
drive vehicles. Fewer tracks serve the 
south of the block, and most are only 
suitable for four-wheel-drive vehicles. 

The plantations offer opportunities for 
activities such as pleasure driving, 
walking, and active pursuits such as 
orienteering. The native forests to the 
south provide opportunities for nature 
study, bush-walking, picnicking, and the 
use of four-wheel-drive vehicles. The 
streams afford fishing, and In some 
areas fossicking for gold and gemstones 
is possible. 

Agriculture 

Dairying, tobacco, and beef production 
are the major agricultural enterprises 
in the valleys. 

The public land has low capabilities for 
agriculture. Small areas could support 
grazing if cleared, but most is too 
steep. The block is used for apicult­
ure, the drier forests being the most 
productive. 

Softwood 

Capabilities for softwood plantations in 
the block are high. The land in the 
north-west - mainly carrying box and 
broad-leaf peppermint forest - is too 
dry for softwood. The remaining areas 
of peppermint forests, where not too 
steep, have capabilities for softwood 
production. These are mainly the 
valleys and gentler slopes of Mount Emu 
and the Black Range, principally areas 
surrounding Emu, Mayday, Croppers, and 
Black Range Creeks, some of the valley 
to the west of the Rose River, and areas 

5033/74-17 
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abutting the northern side of the Chesh­
unt—Dandongadale road. 

The existence of the other pine plantat­
ions within the block and the location 
of the softwood mill at Myrtleford fav­
ourably affect the economics of pine 
production in this area. 

Hardwood 

Capability for hardwood production var­
ies from low to moderate. 

Areas of alpine ash at the head of Crop­
pers Creek on the Black Range, although 
small, have a moderate capability for 

Flooding in the Buffalo River 

production. The peppermint forests have 
some capability for low-intensity 
production. Towards the north the drier 
forests - long-leaf box and some broad-
leaf peppermint - have very low produc­
tivity. 

Water 

The capability for water production var­
ies from moderate in the north to high 
in the Black Range. 

The creeks draining the area flow either 
westwards into the King River or east­
wards into the Rose or Buffalo Rivers 
and thence into the Ovens River. 

Minerals 

Part of the Myrtleford gold- and tin-
field falls within this block. Both 
reef and alluvial gold have been mined. 

Thin layers of rock containing phosph­
ates occur near Cheshunt, and there are 
also small quantities of turquoise in 
the same locality. 

River gravels suitable for road-making 
occur in the streams of the area and are 
mined on the King River between Whit­
field and Cheshunt and on the Ovens 
River between Gapstead and Myrtleford. 

Public utilities 

A 40-m easement for a double-circuit 
220-kV transmission line passes through 
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the south of the block. A 6l-m easement 
for a single-circuit line exists in the 
north of the block. A 125-m easement 
in the west of the block carries two 
single-circuit 330-kV lines, and is 
adequate for a proposed additional 330-
kV line. 

Conflicts and Hazards 

Pine plantations are an inflexible land 
use that conflicts with nature conser­
vation and hardwood production. It also 
changes the capabilities for recreation 
and apiculture, and possibly for water 
production. 

Non-intensive hardwood production is 
compatible with most land uses, although 

it conflicts with some aspects of nature 
conservation and recreation. Activities 
that involve travel in the bush - such 
as recreation - may Increase the hazard 
of fire. 

The soil erosion hazard is generally 
moderate (sheet and gully erosion). 
Poor siting of access roads and careless 
logging can lead to erosion with in­
creased stream turbidity and peak flows. 
The hazard is greater on dry northern 
slopes. 

Significance 

The block is significant for pine plant­
ations, nature conservation, recreation, 
and water production. 
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BUFFALO 

General 

Area and present tenure 

The public land occupies 32,050 ha (8l^ 
of the total area). Most of it is Nat­
ional Park. Some land near Lake Buffalo 
is vested in the State Rivers and Water 
Supply Commission. Public la'nd south of 
Eurobln is reserved forest. Most of the 
remainder is unreserved Crown land. 

General description 

Mount Buffalo is an outstanding granitic 
mountain, the summit of which is a hilly 
plateau. The granite is surrounded by 
metamorphic rock that merges into sedi­
mentary rock, and these together form 
foothills to the mountain. The block 
contains a wide variety of forest types. 
It is bounded by the Buffalo River in 
the west and the Ovens and Buckland Riv­
ers In the north and east. The valleys 
are mainly agricultural, and tobacco is 
the main crop grown. 

Present use 

The Mount Buffalo National Park compris­
es a substantial part of the block. A 
small portion in the north forms a 

catchment for the Myrtleford town water 
supply. A transmission line runs along 
the southern border. Lake Buffalo is 
located in the west. Recreational 
activities include winter sports, sight­
seeing, picnicking, nature study, bush-
walking, and fishing. 

Nature of the Land 

Climate 

Mean annual rainfall is 1,892 mm at 
Mount Buffalo Chalet. It decreases with 
reducing altitude, and is least in the 
north of the block (about 1,016 mm). 

Distribution of annual rainfall {%) 

Summer Autumn Winter Spring 

15.1 22.8 35.0 27.1 

The frost-free period on the plateau is 
44 days, and snow falls during the three 
winter months. 

Geology and physiography 

The block falls within the central phys­
iographic region and consists of a high 
granitic plateau surrounded by lower 
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Granite cliffSy Mount Buffalo 

hills of metamorphic and Ordovician sed­
imentary rocks. Granite tors are common 
on the plateau, which is surrounded by 
often spectacular cliffs. Deposits of 
Tertiary gravels occur in the Buffalo 
Creek Valley and at the junction of the 
Ovens River and Buffalo Creek. 

Soils 

The river valleys contain brown loams, 
undifferentiated sandy loams, and grada­
tional soil on alluvium. Reddish duplex 

and friable reddish gradational soils 
occur on the drier lower slopes, and 
friable brownish and reddish gradational 
soils and stony and sandy loams on the 
higher slopes. Organic loams and dry, 
active, and humified peats occur on the 
plateau, 

Land systems 

The granite area of Mount Buffalo is 
mapped as the Mount Buffalo land system. 
The surrounding hills lie in the Myrtle­
ford land system, and the valley floors 
and sides are included in the Ovens and 
Dederang land systems respectively. 

Vegetation 

This block differs considerably from the 
surrounding country because of its high 
altitude and granitic rocks. It con­
tains a wide range of vegetation types. 

Long-leaf box forest can be found to a 
limited extent on the sedimentary rocks 
in the north. The remaining sedimentary 
rocks carry narrow-leaf and broad-leaf 
peppermint, with the narrow-leaf pepper­
mint in the moister localities, usually 
below 1,000 m. 

Alpine ash forests occur above about 
1,000 m in areas where topography 
produces favourable growing conditions, 
Candlebark—snow gum forest occurs where 
growing conditions are less favourable. 
Above 1,400 m these forests are replaced 
by pure stands of snow gum. 
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Snow gum and g r a n i t e t o r s on Mount 
Buffalo 

The sub-alpine complex comprises well-
defined communities - bog, fen, grass­
land, and heathland. Dry heaths occur 
at lower altitudes on shelving rock 
surfaces, 

The uniqueness of the vegetation on 
Mount Buffalo is reflected in Appendix 
4b, which lists the endemic and endang­
ered species found in the area and also 
the type species that come from Mount 
Buffalo. 

Fauna 

The animals typical of the habitats that 
occur in this block are discussed in 
Chapter 10 and listed in Appendix 5. 

The main animal habitats are extensive 
areas of wet and dry open forest. In 
addition there are areas of sub-alpine 
heaths and bogs and areas of dry heath. 

The aquatic habitat is represented by 
Lakes Catani and Buffalo, and sections 
of the Buffalo, Ovens, and Buckland 
Rivers. Creeks include the Yarranab and 
Buffalo. The agricultural habitat is 
mainly pasture, although crops are grown 
on some of the river flats. 

Capabilities 

Nature conservation 

The block has high capabilities for nat­
ure conservation. Altitude , topography, 
and geology are Important factors cont-
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ributlng to the wide range of vegetation 
types and habitats present, some of 
which only occur within this block in 
the study districts. Much of the area 
is inaccessible and Is relatively undis­
turbed. 

Recreation 

Diverse vegetation, scenic grandeur, and 
cool climate give this area outstanding 
capabilities for recreation. The region 
is well known and recognized for recrea­
tion and nature conservation. The whole 
of Mount Buffalo (including its slopes) 
is an Important scenic feature for the 
surrounding country. 

Lowland streams are used for fishing, 
and Lake Buffalo provides habitats for 
waterfowl and an attractive area for 
sight-seeing and picnicking. 

Agriculture 

Horticultural crops are grown in the 
valleys and beef is produced on the 
improved pastures of the river flats and 
terraces. There is potential for in­
creased production of vegetables and 
fodder crops during spring and summer. 

Tobacco production is limited by a quota 
system and increased hops production 
depends on the abllitv of the Industry 
to export. Production is also limited 
by the availability of water, since the 
summer stream flows in the area are 
already fully committed for irrigation. 

Generally the public land has low capa­
bilities for agriculture. The drier 
forest types have some capabilities for 
apiculture. Some forest grazing is 
possible on the gentler slopes and lower 
slopes have some grazing potential after 
clearing. 

Softwoods 

The block has low capabilities for soft­
wood production. 

The location, close to Myrtleford and to 
other softwood plantations, would fav­
ourably affect the economics of growing 
pines in this block. Areas suitable for 
pine plantations exist but have not been 
utilized because of proximity to the 
Mount Buffalo National Park. 

Hardwood 

In addition to large areas of narrow-
leaf peppermint, extensive areas of 
good quality alpine ash forest have high 
productivity. 

None of these forests have been logged, 
because of their conservation and rec­
reation values. Drier, less-productive 
forests of peppermint and box occur on 
the lower slopes of the mountain. 

Water 

High rainfall and steep slopes help to 
make this area especially significant 
for water production (high capability). 
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The headwaters of the Buffalo Creek are 
used for Myrtleford town water supply. 
Lake Buffalo - a 2,400-Ml storage sited 

on the Buffalo River - safeguards 
irrigation, urban, stock and domestic 
supplies in the area. The increased 

^ 7 3 7 ^ 

Skiing - Mount Buffalo 
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irrigation potential resulting from this 
dam is now fully committed. 

The planned second stage of the Buffalo 
Dam (1 million Ml) has been deferred, 
but future water supply demands may pos­
sibly warrant its eventual construction. 

Small quantities of groundwater exist In 
the alluvium of the valleys and the area 
is important for aquifer recharge. 

Minerals 

Both reef and alluvial gold have been 
mined in the Ovens River and Buffalo 
Creek areas. The Buckland River has 
also been worked for alluvial gold. 

River gravels are mined for road-making 
materials on the Ovens River near Pore­
punkah and Eurobln. Tailings from the 
gold dredge are also mined on the Buck-
land River near the confluence of the 
Buckland and Ovens Rivers. 

Public utilities 

A 40-m easement in the south of the 
block carries a double-circuit 220-kV 
transmission line. 

Conflicts and Hazards 

Recreation is generally a flexible land 
use, but conflicts with some aspects of 
nature conservation. Compatibility de­
creases with the increasing Intensity of 
recreation. 

The soil erosion hazard is moderate to 
high. Conservation of soil depends to a 
great extent on maintaining vegetation 
cover. Organic soils are readily dam­
aged by fire, trampling, and Inapprop­
riate siting of tracks and roads. Soil 
conservation is Important for nature 
conservation, aesthetic values, and 
water production. 

Fire is a constant hazard in the area, 
mainly during the summer months. Activ­
ities such as recreation that involves 
travel in the bush may increase the 
danger of fire. Fires spreading from 
adjoining alienated land is also a 
danger. 

Significance 

The block has significance for nature 
conservation, recreation, and water 
production. 
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ABBEYARD 

General 

Area and present tenure 

The public land occupies 102,750 ha (91% 
of the total area). Most of it is unre­
served Crown land. Some reserved forest 
exists near Bright; and land near Dan­
dongadale is vested in the State Rivers 
and Water Supply Commission as part of 
the land acquired for the second stage 
of Buffalo Dam. 

General description 

The block is mainly mountainous forested 
land. Some of the river valleys are 
cleared for agriculture, and pine plan­
tations are located near Bright. Seven 
major streams flowing northwards drain 
it and are separated by steep ridges 
that generally increase in altitude 
southwards. Barry Range and Mount Cobb­
ler lie Immediately south of the block. 

Present use 

Hardwood logging is practised in the 
better hardwood forest areas and most of 
the public land Is leased for forest 
grazing. Water from a catchment in the 
north provides the Bright town water 

supply. Recreational activities include 
fishing, nature study, bush-walking, and 
driving for pleasure. Most of the rec­
reational pressure occurs near Bright. 

Nature of the Land 

Climate 

Most of the land in this block receives 
at least 1,270 mm of rain a year. The 
southern half receives more than 1,520 
mm a year, and the average at the Abbey­
ard weather station is 1,543 mm. 

Distribution of annual rainfall {%) 

Summer Autumn Winter Spring 

15.1 23.3 36.0 25.6 

No information on frostiness is avail­
able for this block, but it is mountain­
ous country bordering the Dividing Range 
and is likely to be subjected to frosts 
for a long period during the cooler 
months. 

Geology and physiography 

The block lies in the central physio­
graphic region of Ordovician sedimentary 
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rocks and granites. The numerous 
streams that drain the area have formed 
deep V-shaped valleys and in general 
have deposited little alluvium. The 
hillsides are steep and the ridges rela­
tively sharp. The largest area of 
granitic rock outcrops at Abbeyard and 
is surrounded by metamorphic rocks. 

Soils 

Soils in the river valleys (mainly Ovens 
and Buckland Rivers and Morses Creek) 
include undifferentiated sandy loams, 
brown loams, and gradational soils on 
alluvium. The higher river terraces and 

lower slopes have reddish duplex and 
friable reddish gradational soils. 

The drier parts of the hilly country 
have weakly bleached gradational soils 
that merge into friable gradational 
soils in the moister localities. Some 
organic loams occur at higher altitudes, 
particularly in the south. Pale massive 
gradational soils occur on steep slopes 
near the granite at Abbeyard. 

Land systems 

The valley floors and sides are included 
in the Ovens and Myrtleford land systems 

^andiligong Valley (above) aon t ras t s with 
the Buckland Valley ( r igh t ) 
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respectively. The remaining country 
lies in the Tawonga—Wermatong and 
Tawonga—Darbalang land systems. A 
small area at Abbeyard forms part of the 
Pinnacles land system. 

Vegetation 

Nearly all the bl 
some areas near t 
The main forest t 
and broad-leaf pe 
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Fauna 
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he rivers are cleared, 
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heltered and moister 
ter. Small areas of 
ne ash occur on the 
he ridges in moist 
ss to much of these 
and they have not been 
ed botanlcally, Sub-
ar Bright have been 
plantations. 

The animal species typical of the habi­
tats that occur in this block are dis­
cussed in Chapter 10 and listed in 
Appendix 5. 
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open fores 
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forming th 
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The agricultural habitat is restricted 
to the narrow river valleys and is main­
ly pasture, although some croplands and 
orchards are established in the north. 

Capabilities 

Nature conservation 

The block has high capabilities for 
nature conservation. It contains exten­
sive areas of peppermint forest and 
small areas of alpine ash, and many of 
the higher valleys support stands of 
swamp gum. Much of it is inaccessible 
and some of it remains relatively undis­
turbed. Some of the streams are in a 
natural (or near natural) state. The 
area probably supports flora and fauna 
typical of these habitats, although the 
details are not known. 

Recreation 

Capability for recreation in this block 
is high because of the extensive areas 
of native bush, rugged terrain, attract­
ive stream environs, and proximity to 
accommodation centres such as Bright. 

Access is via the mai 
valleys. Pew tracks 
these are generally o 
four-wheel-drive vehi 
plantations near Brig 
are numerous and suit 
drive vehicles). The 
good fishing and are 
areas for sightseeing 

n roads in the 
serve the bush, and 
nly suitable for 
cles (except in the 
ht, where tracks 
able for two-wheel-
streams provide 
often attractive 
and picnicking. 

although some stream frontages are 
infested with blackberries. Fossicking 
for gold is possible in Morses Creek and 
the Buckland River. Suitable tracks and 
look-out points make the area near 
Bright popular for pleasure driving and 
sightseeing. 

Opportunities for bush-walking and nat­
ure study are good, and the inaccessible 
areas are suitable for wilderness exper­
ience - that, is, recreation in solitude. 

Agriculture 

The agricultural land is located in the 
narrow valleys. Native and improved 
pastures are used for beef production 
and small areas of tobacco, hops, apples 
and nuts are grown. Coldness is a prob­
lem and orchards require frost protec­
tion to ensure crops. 

The publ 
agricult 
too stee 
flat are 
grazing 
would be 
ing seas 
leased f 

ic land has low 
ure. Generally 
p for clearing 
as would have c 
after clearing, 
low because of 
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capabilities for 
the forests are 
and, although 
apabilities for 
productivity 
the short grow-
e public land is 
grazing. 

Softwoods 

Capability for softwood production is 
low. Most of the suitable areas for 
plantations near Bright have already 
been used, and no further large area of 
public land in that locality has capab-
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lllties. Rough terrain and isolation 
make the rest of the block unsuitable 
for plantations. 
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Hardwood 

On average, the area has low to moderate 
capabilities for hardwood production. 

Extensive areas of peppermint forest 
occur, with small areas of alpine ash on 
the higher sheltered sections of the 
ridges. But the terrain is steep and 
access generally poor. Where access 
permits, these forests have a capability 
for low-intensity hardwood production. 

Water 

The high rainfall and mountainous terr­
ain help to give this block high capa­
bilities for water production. The area 
Is drained by the Rose, Dandongadale, 
Buffalo, Buckland, and Ovens Rivers and 
Morses and Yarranab Creeks, Most of the 
catchment area is well forested, and con­
sequently the water quality is good. 

In the north. Bakers Creek supplies part 
of the Bright town water supply. 

A dam to Impound 10,500 Ml has been 
planned for the Buckland River to safe­
guard water supplies for local develop­
ment. The construction date is uncert­
ain, but will probably be after 1982. 

Minerals 

The Buckland and Ovens Rivers and Morses 
Creek were Important during the gold-
mining period, but no commercial activ­
ity continues today. 
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The dredge tailings - mainly in the 
Ovens Valley - are used as road-making 
materials. 

Public utilities 

A 40-m easement in the north of the 
block carries a double-circuit 220-kV 
transmission line. 

Conflicts and Hazards 

Low-intensity hardwood production is 
generally a flexible land use, but con­
flicts with some aspects of nature con­
servation and may lead to soil erosion. 

Recreation is generally a flexible use, 
except for those forms that require a 
natural environment (wilderness exper­
ience). Maintaining an area as wilder­
ness, however, conflicts with uses that 
disturb the environment (such as forest 
grazing and timber production), but is 
compatible with others such as water 
production and nature conservation. 

Mining of river gravels and other road-
making materials, if not properly con­
trolled, can reduce the aesthetic value 
of the environment, cause pollution, and 
conflict with nature conservation. 

Water storage conflicts with most other 
land uses and is therefore inflexible. 
However, although the present environ­
ment is lost, a new environment with 
different capabilities is created. Nat­
ive fish, for example, would be adverse­
ly affected by a dam, while waterfowl 
and Introduced fish may benefit. 

Soils in the river valley have a low 
hazard of gully and sheet erosion. 
Sheet erosion hazard on the steep mount­
ainous areas is moderate if the ground 
cover is damaged. Soils on the highest 
slopes can be permanently damaged by 
inappropriate logging and roadlng prac­
tices . 

Soils on the granite areas near Abbeyard 
are highly erodable. Drainage lines are 
liable to gully erosion if the land is 
cleared. 

Noxious weeds are a problem on disturbed 
land, and blackberries are common on 
many stream frontages. 

Significance 

The block has significance for nature 
conservation, recreation, and water 
production. 
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PARADISE FALLS 

General 

Area and present tenure 

The public land occupies 44,060 ha (74^ 
of the total area). Most of that east 
of the King River is unreserved Crown 
land. The bulk of the remaining land is 
reserved forest. 

General description 

The streams in this mountainous region 
have dissected steep-sided valleys in an 
otherwise hilly plateau region. The 
lower portions of the main valleys and 
some of the flat plateau have been 
cleared for agriculture. Most of the 
remaining area is forested public land. 

Outstanding features are the cliff faces 
on some of the steep valley sides. Lake 
William Hovell is located on the King 
River in this block. 

Present use 

Hardwood logging is important in the 
better hardwood forest areas and the 
block is used for apiculture. Part of 
the forest west of Whitfield serves as a 

catchment for Whitfield's town water 
supply. A transmission line traverses 
the region to the west of Cheshunt South, 

Nature of the Land 

Climate 

The rainfall is highest in the south­
east of this block, where it exceeds 
1,500 mm, and decreases towards the 
north and west. The annual average at 
Whitlands is 1,400 mm. 

Distribution of annual rainfall {%) 

Summer Autumn Winter Spring 

14.9 23.3 37.0 24.8 

No data on frost are available for this 
block, but (because of the high elevat­
ion and topography) it is likely to be 
subjected to frosts for a long period 
during the cooler months. 

Geology and physiography 

Most of the block lies in the south-west 
physiographic region. This mountainous 
country is composed of near-horlzontally 
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bedded Carboniferous sedimentary rocks 
(conglomerates and sandstones) that 
overlie Devonian volcanic rocks (rhyo­
lites and rhyodacites), In addition, It 
contains small areas of Tertiary volcan­
ic rocks, mainly basalt. The headwaters 
of the King River have dissected deep 
valleys with steep sides, frequently 
exposing both sedimentary and volcanic 
rocks as cliffs. The sedimentary rocks 
rise steeply in the east, forming a long 
ridge with peaks at Mount Typo and Mount 
Warrick. 

Ordovlcian sedimentary rocks occur on 
the periphery of the block, to the north 
and east of the boundary fault. 

Soils 

Gradational soils on alluvium, brown 
loams, and undifferentiated sandy loams 
occur in the King Valley, 

Red duplex and friable reddish gradat­
ional soils occur on the lower valley 
slopes and in the Rose River area. The 
Wobonga plateau carries red and yellow 
duplex soils with some weakly bleached 
gradational soils and undifferentiated 
sandy loams. 

Stony loams are associated with deeply 
weathered reddish and brownish gradat­
ional soils on the broad ridge-tops -
for example, between Middle, Boggy, and 
Fifteen Mile Creeks and the King River. 
Less deeply weathered friable reddish 
and brownish gradational soils occur on 

Stony Creek Valley from Parad i se F a l l s 

the middle slopes with yellow duplex 
soils on the lower, less-steep slopes 
where drainage is poor. 

Land systems :/vĵ -

The valleys are Included in the Ovens 
and Myrtleford—Whitfield land systems. 
The plateau country to the south and 
east forms part of the Wabonga land sys­
tem. The remaining hilly country is 

S033/74-18 
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Included In the Drum Top, Toombullup, 
Mahalkah, King, and Koonlka land sys­
tems . 

Vegetation 

Narrow-leaf peppermint forms a large 
proportion of the forests in this block. 
Broad-leaf peppermint forest occurs in 
localities with poorer growing condit­
ions, the Wabonga plateau (near Para­
dise falls) carries large areas of such 
forest, with a heathy understorey. 
Messmate strlngybark is found in several 
places, sometimes in pure stands but 

Nodding b l u e - l i l y 

usually mixed with narrow-leaf pepper­
mint and manna gum. It normally occurs 
on the deep clay soils on flat or 
moderately sloping ground. Small areas 
of alpine ash occur in the south of the 
block. 

Fauna 

The animal species typical of the habit­
ats that occur in this block are discus­
sed in Chapter 10 and listed in Appendix 
5. 

The main animal habitats on public land 
are dry and wet open forest. The 
aquatic habitat is represented by the 
King River, Lake William Hovell, and 
many creeks, the largest of which are 
Fifteen Mile and Boggy. The agricultur­
al habitat is mainly pasture with scat­
tered trees, but some of the river flats 
support irrigated crops. The abundance 
and diversity of wildlife reflects the 
quality and range of habitats present. 
Peregrine falcons are known to nest in 
the block. 

Capabilities 

Nature conservation 

The area has high capabilities for nat­
ure conservation. 

The geology, topography, and altitude 
are Important factors in the diversity 
of vegetation types and habitats present 
here. Messmate strlngybark and broad-
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leaf peppermint with a heathy under­
storey only occur within this block in 
the study districts. Access is 
difficult in the south, where some inac­
cessible areas remain in a relatively 
natural condition. 

Generally the flora and fauna are prob­
ably typical of the forests and habitats 
that occur in this area, although they 
are not known in detail. 

Recreation 

Location, access, topography, and scenic 
values give this block high recreational 
capabilities. 

Public land in the block is traversed by 
the main Tolmie-—Whitfield road, and 
several tracks within it are reasonable, 
although not always suitable for two-
wheel-drive vehicles. 

Significant tourist attractions include 
Power's look-out. Paradise falls, and 
Lake William Hovell. The varied and 
Impressive topography adds to the scenic 
qualities of these areas, notably the 
plateaux, steep hillsides with cliffs, 
and rocky peaks such as Mount Typo. 

Limited water sports are available at 
Lake William Hovell. (Approximately 
8,000 people visited the lake between 
June and November 1973.) The lake and 
principal streams provide fishing and 
the area offers some duck-shooting and 
deer-hunting (Sambar) . 

There are opportunities for nature study 
and bush-walking. Picnicking and pleas­
ure driving are also Important. 

Agriculture 

The main agricultural enterprises are 
beef and tobacco production. There is 
some potential to Increase production by 
higher stocking rates. 

Generally the public land has low to 
moderate capabilities for agriculture. 
Forests near Whitlands have capabilities 
for grazing after clearing. The growing 
season for pasture in this area would 
extend into mid summer, but low tempera­
tures would severely limit pasture 
growth during the winter months. The 
block is used for apiculture; the 
Fifteen Mile and Boggy Creek areas are 
important for queen bee production. 

Softwoods 

The location of the block makes it 
potentially suitable for plantations In 
both the Ovens and Benalla—Mansfield 
plantation development zones. 

Poor soil moisture status and 
ley sides make much of the bl 
able for softwood production. 
the basin south-west of Mount 
and the land between the Rose 
Mount Warrick have capabllltl 
of the south-western portion 
block (between the headwaters 
Creek and Whitfield—Tolmle r 

steep val-
ock unsuit-
However, 
Warrick 
River and 

es. Most 
of the 
of Middle 
oad, and 
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west of the West Branch of the King 
River) has plantation capabilities and 
so does the lower portion of the Boggy 
Creek Valley. 

Hardwood 

The capabilities for hardwood production 
vary from low to moderate. 

Messmate stringybark and some of the 
associated narrow-leaf peppermint forest 
have capabilities for intensive hardwood 
production, especially in the vicinity 

}ueen bee b r e e d i n g c e l l s 

of Middle and Boggy Creeks and to the 
west of the King River. Other areas 
have capabilities for less-Intensive 
production, and consist of peppermint 
forest with some messmate stringybark. 

Forests on the very steep hillsides are 
not suitable for hardwood production. 
Generally, long-leaf box and broad-leaf 
peppermint forests on the dry northern 
slopes and on the Wabonga plateau are 
unproductive. 

Minerals 

Small finds of copper have been made in 
the area, but they appear to be econom­
ically uninteresting. Small deposits of 
hill gravels suitable for roadlng mater­
ial occur near the Tolmle—Whitlands 
road. 

Water 

The block has moderate to high capabil­
ities for water production. The region 
is drained by Middle, Fifteen Mile, and 
Boggy Creeks and by the King and Rose 
Rivers. 

Lake William Hovell, sited on the King 
River, impounds 12,300 Ml and provides 
water for additional irrigation, as well 
as securing the local water supply (the 
dam was completed in 1971). 

A small creek catchment immediately 
south of the Whitlands—Whitfield road 
is used for Whitfield town water supply. 
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Public utilities 

A double-circuit 22 
Joins two slngle-ci 
from Myrtleford Jus 
Cheshunt. The comb 
south-west to Tolml 
South Morang near M 
additional 330-kV 1 
another 20 m of eas 
side of the exlstin 

0-kV line from Bright 
rcuit 330-kV lines 
t south-west of 
Ined lines are routed 
e and thence on to 
elbourne. A proposed 
ine would require 
ement on the northern 
g easement. 

Conflicts and Hazards 

Softwood plantations are an inflexible 
land use that conflicts with most other 
uses, notably with nature conservation, 
apiculture, hardwood timber production, 
and some forms of recreation (although 
the plantation environment provides 
opportunities for other forms of rec­
reation) . Logging and other plantation 
works increase the likelihood of soil 
erosion and reduced water quality. 

Hardwood timber production is generally 
a flexible use, but becomes inflexible 
With increasing intensity. It conflicts 
with some aspects of nature conservation 
and can adversely affect water quality. 

Recreation is usually a flexible land 
use. Recreation that requires a natural 
environment is more Inflexible. Over­
crowding could become a problem at some 
popular sites, and could increase the 
conflict with nature conservation and 
maintenance of aesthetic values of these 
sites. 

Stricter forms of nature conservation 
conflict with most other uses. The bulk 
of conservation in this area is more 
flexible and compatible with many other 
land uses at low intensities. 

Mining of road-making materials can 
reduce the scenic value of the area and 
Increase the hazard of soil loss and 
water turbidity. 

Easements for transmission lines are an 
Inflexible land use that conflicts with 
most other uses and can reduce the 
scenic value of the region if Improperly 
sited. 

Fire is a constant hazard in these for­
ests during the drier parts of the year. 

The central and southern parts of the 
block have easily erodable soil. Long 
steep slopes create a severe hazard of 
sheet erosion after fire. Most of the 
rest of the hilly country has moderate 
to high erosion hazards. 

Soils developed on basalt generally 
have a low erosion hazard, as do the 
friable brownish gradational soils on 
the hilly plateau country north of 
Archerton. 

Significance 

The block has significance for nature 
conservation, apiculture, hardwood tim­
ber production, water production, rec­
reation, and softwood production. 
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APPENDIX 1 

METRIC CONVERSION FACTORS 

QUANTITY 

Length 

Area 

Mass 

Volume 

Temperature 

Compound 

Units 

METRIC UNIT 

millimetre (mm) 

centimetre (cm) 

metre (m) 

kilometre (km) 

hectare (ha) 

square kilometre (sq km) 

( = 100 ha) 

kilogram (kg) 

tonne (t) (= 10,000 kg) 

cubic metre (m) 

megalitre 
(- 1.000,000 litres) 

degree Celsius (°C) 

tonnes per hectare (t/ha) 

milligrams per litre (mg/1) 

litres per second l/s 

IMPERIAL UNIT 

inch (In) 

foot (ft) 

mile 

acre (ac) 

sQuare mile (sq mile) 

pound (lb) 

ton 

cubic foot (ft^) 

super foot 

(timber) 

acre feet (ac ft) 

degree Fahrenheit (°P) 

bushels/acre 

parts per million (ppm) 

gallons per hour (gph) 

METRIC TO IMPERIAL 

1 mm = 0.039'* inch 

1 cm " 0.3937 Inch 

1 m = 3.281 feet 

I km - 0.621JJ mile 

1 ha = 2.117 acres 

1 sq km = 0.3861 sq mile (3̂ 17 ac) 

1 kg • 2.20 lb 

I t - 0.961 ton 

1 m^ - 35.31 ft^ 
" 423.7 super feet true 

= 332.6 super feet 
(Hoppus log volume) 

1 Ml - 0.8098 ac ft 

1°C - 5/9 (°P - 32) 

1 t/ha • l̂ i.g buahela/ac (wheat) 

- 17.9 buahels/ac (barley) 

« 22.2 bushels/ac (oats) 

1 mg/1 = 1.000 ppm 

1 l/s = 791.7 gph 

IMPERIAL TO METRIC 

1 Inch - 25.'J mm 

1 Inch - 2.5'f cm 

1 foot - 0.305 m (30.5 cm) 

1 mile - 1.61 km 

1 acre • 0.405 ha 

1 aq mile - 2.592 sq km 

1 lb - 0.454 kg 

1 ton - 1.02 t 

1 ft^ - 0.0283 m^ 

1 super foot true • O.OO283 m^ 

1 super foot HLV - 0.003 m^ 

1 ac ft - 1.235 Ml 

1°F - 9/5 (°C +32) 

1 buahel/ac - O.087 t/ha 

- 0.056 t/ha 
- 0.045 t/ha 

1 ppm - 1.000 mg/1 

1 gph - 0.00126 l/s 
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Append IJ ! 

Cllmatlq data 

TABLE A 

MEAN AHD MEDIAN RAINFALL IN MILLIMETRES 

Station and 
altitude 

District, : Loner 

North-eaat 
No. 62 

Barnawatha 

i9em 

Beechworth 

CallHghaii CreEU 

Carboor 
gillm 

Chlltern P.O. 
;iim 

Eldoradc 
177m 

Everton 

Indlao 

Kergunyah South 

King Valley 

Middle Creek 
(Leneva) 

Mllawa 
155m 

Mitta Mitta 
357111 

Ht. Buffalo Chalet 
1330m 

(ilcyhu 

Myrrhee 
3^0m 

Myrtleford 
^̂ 3ra 

Oabornoa flat 

•BulherBlan 
lB3m 

Sprlnghurst 
191m 

Tallaneacta 
198 

TangambalanKa 
Klewa 

Tallangatta Ann-
andale 
366m 

WEngarBtca 
iSSm 

Yrars 
of 

record 

81 

100 

60 

6^ 

88 

78 

36 

69 

75 

19 

56 

70 

19 

U6 

57 

30 

65 

31 

59 

6U 

8S 

68 

ail 

93 

He an 
Median 

Mean 
Median 

Mean 
Median 

Mean 
Median 

Mean 
Median 

Mean 
Median 

Mean 
Median 

Mean 
Median 

Mean 
Median 

Mean 
Median 

Mean 
Median 

Me an 
Median 

Mean 
Median 

Mean 
Median 

Mean • 
Median 

Mean 
Median 

Mean 
Median 

Mean 
Median 

Mean 
Median 

Mean 
Median 

Moan 
Median 

Mean 
Median 

Mean 
Median 

Mean 
Median 

Jan 

3" 
33 

31 

53 
47 

15 
36 

10 
16 

36 
26 

37 
2B 

37 
24 

33 

36 
19 

39 
31 

38 
28 

51 
16 

82 
63 

13 
26 

52 
11 

15 
37 

13 
36 

31 
27 

36 

12 

17 
38 

13 
31 

17 
10 

36 
?5 

Peb 

29 
18 

52 
11 

55 
10 

51 
31 

13 
26 

11 
25 

31 
25 

36 
21 

52 
37 

11 
33 

10 
29 

12 
27 

55 
39 

95 
65 

15 
36 

53 
1>0 

IS 
35 

13 
30 

38 
25 

10 
28 

17 
39 

11 
29 

15 
33 

38 
28 

Mar 

37 
31 

62 
18 

61 
52 

51 
10 

17 
35 

15 
31 

15 
35 

10 
36 

51 
50 

65 
52 

55 
19 

16 
36 

67 
57 

106 
88 

11 
36 

53 
35 

60 
51 

58 
10 

10 
25 

15 
31 

58 
12 

52 
15 

58 
15 

17 
33 

api-

37 
29 

66 
51 

71 
56 

63 
18 

19 
12 

17 
36 

12 
25 

11 
36 

61 
56 

73 
52 

55 
53 

16 
31 

65 
19 

136 
98 

19 
36 

75 
58 

61 
50 

52 
39 

12 
38 

11 
37 

56 
18 

51 
13 

56 
52 

17 
39 

May 

16 
37 

90 
73 

92 
73 

90 
68 

61 
51 

56 
19 

51 
16 

53 
17 

81 
68 

93 
67 

67 
52 

59 
51 

90 
80 

192 
151 

71 
56 

97 
67 

81 
65 

72 
6/ 

51 
17 

53 
50 

71 
65 

70 
57 

72 
63 

56 
17 

June 

57 
50 

110 
100 

103 
95 

107 
97 

77 
75 

71 
67 

71 
66 

66 
65 

112 
110 

119 
110 

102 
98 

71 
63 

121 
107 

219 
197 

89 
91 

110 
103 

101 
101 

100 
85 

59 
50 

65 
56 

91 
91 

95 
95 

91 
91 

71 
71 

July 

51 
15 

103 
93 

111 
90 

110 
97 

72 
61 

68 
62 

69 
61 

66 
59 

102 
91 

131 
120 

93 
77 

71 
61 

121 
111 

223 
211 

85 
73 

125 
115 

106 
98 

lOO 
89 

59 
51 

59 
55 

88 
76 

90 
81 

S8 

n 
61 
57 

Aug 

55 
53 

100 
93 

H 9 
116 

109 
105 

70 
67 

67 
65 

66 
65 

61 
61 

95 
89 

115 
113 

a3 
81 

69 
67 

113 
106 

226 
217 

78 
75 

126 
127 

102 
101 

89 
82 

59 
62 

59 
61 

81 
82 

83 
82 

85 
79 

63 
61 

Sapt 

12 
35 

8^ 

91 
87 

85 
79 

61 
62 

60 
53 

61 
60 

52 
19 

80 
71 

86 
86 

61 
59 

59 
51 

90 
81 

190 
191 

69 
63 

93 
100 

83 
77 

73 
62 

51 
11 

52 
16 

71 
76 

61 
56 

71 
69 

59 
51 

Oct 

18 
39 

88 
87 

109 
108 

87 
81 

63 
59 

66 
66 

65 
69 

56 
19 

87 
83 

100 
95 

80 
69 

61 
62 

101 
100 

193 
175 

71 
65 

93 
88 

91 
90 

82 
67 

57 
53 

59 
51 

B2 
77 

77 
67 

81 
76 

61 
57 

Nov 

38 
28 

61 
53 

75 
5B 

62 
51 

IB 
37 

IB 
38 

51 
17 

13 
36 

62 
17 

69 
58 

53 
10 

15 
32 

71 
62 

131 
111 

51 
10 

69 
61 

60 
IB 

55 
10 

13 
29 

11 
32 

62 
50 

51 
39 

62 
56 

16 
38 

Dec 

37 
25 

57 
16 

67 
62 

53 
15 

18 
11 

16 
37 

11 
37 

13 
30 

57 
53 

58 
50 

51 
36 

18 
10 

68 
56 

110 
96 

15 
36 

17 
17 

60 
51 

53 
17 

13 
39 

12 
32 

58 
19 

19 
11 

61 
55 

13 
30 

Year 

512 
178 

921 
918 

1015 
1025 

911 
9l9 

675 
669 

619 
637 

679 
677 

599 
586 

896 
866 

921 
891 

775 
761 

656 
613 

1019 
1010 

Id92 
1896 

731 
733 

982 
998 

902 
917 

850 
833 

572 
561 

597 
571 

8?a 
811 

766 
731 

82 3 

827 

635 
515 
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station and 
altitude 

District; Lower 
North-PdEt 

No. 82 

Whorouly 
179m 

Wodonga P.O. 
l61m 

Wooragee 
2lHlm 

Yackandandah 
306ni 

Stanley State 
Forestry 

•Towong Upper 

Little Snowy Creek 

Mitta Mitta 
(Popestry) 
333m 

Dederang 

EsKdale 

•QJenrowan 

Whitfield 
316m 

Dlfltrict; Upper 
North-east 

No. 83 

•Bogong 
732ra 

Bright P.O. 
305111 

Dandongadale 
3l1m 

Eurobln 
About 270m 

Harrietvllle 
396m 

•Ht. Beauty 
366m 

Sraoko 

Whitlands 
869m 

Tawonga 2 

Dandongadale (Abbey­
ard a) 
About 320in 

Tawonga 

Myrtleford Tobacco 
Heaearoh Station 235m 

Years 
of 

racord 

13 

69 

72 

85 

31 

27 

17 

19 

11 

13 

2li 

50 

31 

87 

67 

18 

70 

25 

56 

10 

27 

5 

38 

11 

Mean 
Median 

Mean 
Median 

Mean 
Median 

Mean 
Median 

Mean 
Median 

Mean 
Median 

Mean 
Median 

Mean 
Median 

Mean 
Median 

Mean 
Median 

Mean 
Median 

Mean 
Median 

Hean 
Hedlan 

Hean 
Median 

Hean 
Median 

Mean 
Median 

Mean 
Hedlan 

Hean 
Hedlan 

Mean 
Median 

Mean 
Median 

Mean 
Median 

Hean 
Hedlan 

Mean 
Median 
Hean 
Hedlan 

Jan 

38 
27 

3a 
30 

10 

31 

16 
33 

56 
13 

53 
5^ 

51 
30 

51 
10 

12 
31 

52 
17 

11 
38 

53 
15 

71 
55 

53 
11 

57 
12 

53 
32 

66 
17 

55 
11 

57 
37 

66 
51 

56 
38 

62 
59 

17 
17 
51 
36 

Feb 

52 
31 

38 
21 

10 
26 

19 
30 

56 
12 

51 
51 

68 
18 

61 
12 

11 
23 

50 
39 

32 
31 

52 

29 

83 
60 

52 
37 

55 
33 

58 
39 

72 
56 

61 
51 

61 
15 

61 
36 

58 
51 

76 
58 

IB 
10 
62 
19 

Mar 

18 
10 

50 
37 

51 
33 

52 
19 

68 
59 

70 
19 

61 
60 

61 
51 

57 
53 

62 
19 

11 
35 

67 
18 

93 
68 

58 
57 

73 
53 

69 
55 

77 
61 

72 
65 

68 
57 

88 
60 

61 
59 

J31 
129 

80 
59 
52 
15 

Apr 

55 
18 

IB 
10 

60 
18 

65 
51 

90 
71 

60 
61 

71 
13 

81 
60 

38 
19 

60 
59 

36 
26 

73 
58 

137 
100 

71 
62 

85 
55 

83 
67 

91 
72 

98 
68 

80 
61 

111 
91 

87 
67 

115 
111 

7: 
60 
82 
66 

May 

66 
52 

65 
55 

76 
70 

91 
79 

136 
105 

90 
69 

86 
61 

110 
85 

91 
79 

79 
67 

66 
57 

115 
89 

li!3 
135 

102 
81 

119 
89 

108 
83 

131 
iiO 

126 
89 

111 
90 

111 
92 

109 
75 

117 
111 

119 
106 
115 
101 

June 

72 
61 

81 
80 

93 
89 

ua 
113 

126 
11a 

71 
71 

111 
127 

93 
80 

129 
111 

133 
133 

98 
85 

1I0 
130 

197 
171 

132 
126 

116 
127 

123 
121 

166 
150 

113 
102 

126 
122 

165 
150 

ina 
100 

191 
316 

160 
111 
85 
86 

July Aug 

77 82 
60 78 

81 75 
71 77 

92 86 
77 89 

112 IOI 
97 98 

158 150 
121 IIB 

105 103 
98 96 

123 131 
118 107 

127 135 
107 123 

100 96 
107 95 

106 99 
101 92 

77 67 
81 56 

116 136 
132 129 

217 23B 
211 233 

126 131 
126 123 

161 118 
151 111 

113 136 
136 131 

173 170 
161 158 

150 158 
1I2 111 

1I3 1I7 
133 115 

iBl 171 
171 170 

112 135 
127 125 

20fl 203 
215 303 

153 111 
111 152 
120 138 
115 121 

Sept 

63 
62 

61 
57 

73 
65 

87 
82 

116 
120 

51 
76 

80 
61 

101 
112 

92 
91 

96 
91 

71 
61 

101 
97 

167 
157 

101 
IDl 

116 
107 

102 
95 

1I0 
135 

131 
107 

110 
IOI 

123 
123 

97 
100 

110 

163 

130 
117 
110 
123 

Oot 

71 
61 

72 
67 

76 
73 

89 
82 

128 
122 

102 
96 

113 
111 

105 
103 

79 
60 

93 
81 

67 
63 

98 
93 

169 
150 

107 
106 

112 
105 

IOI 
92 

139 
131 

135 
125 

Hi 
97 

130 
117 

116 
102 

118 
110 

110 
100 

Nov 

55 
50 

IB 
11 

53 
39 

63 
18 

92 
90 

83 
69 

87 
81 

87 
79 

51 
12 

67 
19 

18 
30 

69 
58 

136 
113 

71 
68 

82 
73 

77 
63 

96 
79 

93 
83 

79 
73 

95 
83 

Bl 
B2 

119 
102 

72 
62 

58 

Dec 

51 
15 

51 
16 

19 
11 

59 
51 

66 
55 

68 
57 

55 
13 

76 
66 

58 
.t5 

66 
58 

51 
18 

61 
53 

93 
90 

70 
58 

70 
59 

63 
51 

87 
76 

78 
72 

69 
62 

76 
61 

65 
65 

91 
65 

77 
61 
66 
60 

year 

733 
731 

711 
707 

785 
786 

913 
936 

123I 
1258 

917 
1006 

1029 
1031 

lOBO 
loSo 

903 
891 

965 
915 

693 
66 3 

1128 
1113 

1809 
1777 

1081 
lOSO 

1219 
1231 

1116 
1131 

1I08 
1386 

1355 
1213 

1173 
11B3 

1I0I 
1315 

1122 
1118 

I5i3 
1398 

U97 
1222 
99 3 
1091 
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TABLE B 

MONTHLY MAXIMUM. MINIMUM AND AVERAGE TEMPERATURES (°C) 

MONTH 

Station and 
altitude 

Beechworth 
5̂19 m 

Benalla* 
170 m 

Mitta Mitta 
320 m 

Mt. Beauty 
366 m 

Mt. Buffalo 
1.33C m 

Myrtleford 
222 m 

Rutherglen* 
Exp. Farm 

183 m 

Sprlnghurst 
190 m 

Wangaratta 
150 m 

Wodonga* 
16k m 

Maximum 
Minimum 
Average 

Maximum 
Minimum 
Average 

Maximum 
Minimum 
Average 

Maximum 
Minimum 
Average 

Maximum 
Mimimum 
Average 

Maximum 
Minimum 
Average 

Maximum 
Minimum 
Average 

Maximum 
Minimum 
Average 

Maximum 
Minimum 
Average 

Maximum 
Minimum 
Average 

Number of 
Recorded 
Years 

61 

66 

2 

7 

kk 

26 

52 

H 

68 

13 

Jan 

27.3 
13.5 
20.4 

31.2 
14.8 
23.0 

29.8 
11.8 
20.8 

28.8 
11.4 
20.1 

19.5 
10.7 
15.1 

30.8 
11.7 
21.3 

31.2 
13.7 
22.5 

25.9 
9.7 
17.8 

31.0 
15.0 
23.0 

31.7 
15.0 
23.4 

Feb 

27.1 
13.8 
10.5 

30.9 
14.7 
22.8 

28.7 
12.9 
20.8 

28.1 
12.1 
20.1 

19.1 
11.0 
15.1 

30.0 
11.8 
20.9 

30.6 
13.9 
22.3 

15.3 
9.9 
17.6 

30.6 
14.9 
22.8 

30.9 
15.2 
23.1 

Mar 

24.0 
11.5 
17.8 

27.5 
12.3 
19.9 

25.5 
10.5 
18.0 

26.0 
10.3 
18.2 

16.4 
8.9 
12.7 

27.3 
9.3 
18.3 

27.3 
11.0 
19.2 

23.1 
e . 3 

15.7 

27 .3 
12.3 
19.8 

28.1 
12.6 
20.4 

Apr 

18.6 
8.0 
13.3 

22.2 
8.6 
15.4 

19.9 
6.9 
13.4 

19.4 
6.5 
13.0 

11.5 
5.3 
8.4 

21.8 
6.0 
13.9 

21.5 
7.2 
14.4 

17.9 
5.0 
11.5 

22.0 
8.4 
15.2 

22.7 
8.8 
15.8 

May 

13.9 
5.4 
9.7 

17.3 
5.8 
11.6 

14.6 
3.5 
9.1 

15.3 
4.2 
9.8 

7.9 
2.6 
5.3 

17.0 
4.1 
10.6 

16.7 
4.3 
10.5 

12.7 
2.2 
7.5 

17.3 
5.4 
11.4 

16.8 
5.5 
11.2 

Jun 

10.8 
3.7 
7.3 

13.6 
3.9 
8.8 

11.3 
1.9 
6.6 

12.7 
2.4 
7.6 

4.9 
0.3 
2.6 

13.5 
2.4 
8.0 

13.1 
2.7 
7.9 

8.9 
1.0 
5.0 

13.6 
3.8 
8.7 

14.0 
4.0 
9.0 

Jul 

9.7 
2.8 
6.3 

12.7 
3.4 
8.1 

11.3 
1.3 
6.3 

11.5 
1.6 
6.6 

3.7 
-0.6 
1.6 

12.6 
2.1 
7.4 

12.2 
2.2 
7.2 

8.7 
0.0 
4.4 

12.7 
3.3 
8.0 

12.5 
3.1 
7.8 

Aug 

11.3 
3.5 
7.4 

14.6 
4.1 
9 . ^ 

12.6 
1.7 
7.2 

12.9 
2.1 
7.5 

4.6 
-0.2 
2.2 

14.5 
2.8 
8.7 

13.9 
2.9 
8.4 

y . 5 
0.5 
5.0 

14.5 
4.2 
9.4 

14.8 
4.1 
9.5 

Sept 

14.5 
5.1 
9.8 

17.8 
5.S 
11.9 

17.0 
3.2 
10.2 

17.0 
4.3 
10.7 

8.0 
1.8 
4.9 

17.9 
3.8 

10.9 

17.3 
4.4 
10.9 

13.2 
1.2 
7.2 

17.6 
5.8 
11.7 

18.0 
5.7 
11.9 

Oct 

17.8 
7.3 
12.6 

21.6 
8.2 
14.9 

18.9 
5.3 
12.1 

18.6 
6.5 
12.6 

10.9 
3.7 
7.3 

20.9 
6.0 
13.5 

21.0 
6.6 
13.8 

15.6 
4.0 
9.8 

21.1 
8.2 
14.7 

21.4 
8.4 
14.9 

Nov 

21.6 
9.4 
15.5 

25.6 
10.5 
18.1 

22.3 
6.6 
14.5 

21.5 
7.6 
14.6 

14.3 
6.3 
10.3 

24.5 
8.0 
16.3 

25.2 
8.8 
17.0 

18.1 
5.1 
11.6 

25.4 
10.7 
18.1 

25.« 
10.4 
17.9 

Dec 

25.0 
11.8 
18.4 

29.0 
12.9 
21.0 

26.1 
8.7 
17.1| 

26.5 
10.1 
18.5 

17.4 
9.1 
13.3 

28.5 
10.1 
19.3 

29.1 
11.e 
20.6 

22.7 
7.4 

15 .1 

28.9 
13.2 
21 .1 

28.6 
13.2 
20.9 

* Outside the study districts 

Source: Bureau of Meteorology 
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TABLE C 

AVERAGE NUMBER OF WET DAYS AND AVERAGE RAINFALL PER WET DAY (MILLIMETERS) 

S t a t i o n 

C a l l i g h a n C r e e k 

Carboor 

C h i l t e r n 

Dandongadale 

Eldorado 

Eurobln 

Sraoko 

T a l l a n g a t t a 

Whi t lands 

Wooragee 

Days 
R .P .W.D. 

Days 
R . P . W . D . 

Days 
R . P . W . D . 

Days 
R . P . W . D . 

Days 
R . P . W . D . 

Days 
R . P . W . D . 

Days 
R . P . W . D . 

Days 
R . P . W . D . 

Days 
R . P . W . D . 

Days 
R . P . W . D . 

JAN. 

4 
1 3 . 0 2 

4 
1 1 . 4 3 

5 
8 .74 

5 
1 1 . 5 3 

3 
1 3 . 2 9 

5 
1 0 . 6 7 

4 
1 4 . 7 3 

4 
1 2 . 0 0 

5 
1 3 . 2 6 

4 
1 0 . 2 2 

FEB. 

4 
1 5 . 3 0 

5 
9 . 6 5 

5 
7 . 9 8 

5 
1 2 . 0 4 

4 
1 1 . 7 5 

5 
1 1 . 1 8 

5 
1 3 . 7 7 

4 
1 3 . 2 1 

5 
1 3 . 2 1 

4 
9 . 1 4 

MARCH 

5 
1 3 . 7 2 

5 
1 1 . 7 4 

5 
9 . 7 5 

6 
1 3 . 4 6 

4 
1 2 . 3 2 

6 
1 3 . 1 2 

5 
1 5 . 7 5 

5 
1 2 . 4 5 

6 
1 5 . 7 9 

4 
1 2 . 7 6 

APRIL 

7 
1 1 . 5 4 

7 
1 0 . 4 9 

8 
7 . 4 6 

8 
1 2 . 5 1 

6 
9 . 4 0 

8 
1 1 . 3 3 

5 
1 8 . 4 9 

7 
9 -07 

8 
1 3 . 9 1 

7 
1 0 . 2 7 

MAY 

7 
1 1 . 5 4 

9 
8 . 1 0 

10 
5 . 7 4 

9 
1 2 . 4 7 

7 
7 . 5 5 

10 
9 . 9 8 

6 
1 7 . 2 0 

7 
1 0 . 1 2 

10 
1 3 . 8 4 

8 
6 . 8 9 

JUNE 

8 
1 2 . 7 6 

11 
9 . 5 1 

12 
6 . 1 0 

11 
1 3 . 3 5 

8 
8 . 2 2 

12 
1 0 . 4 4 

9 
1 4 . 4 2 

9 
9 . 6 0 

12 
1 5 . 3 9 

10 
8 .97 

JULY 

8 
1 3 . 1 4 

13 
8 . 5 6 

14 
5 . 4 4 

13 
1 2 . 8 4 

10 
7 . 0 1 

14 
1 0 . 1 4 

9 
1 6 . 2 8 

11 
8 . 2 7 

14 
1 3 . 5 5 

11 
8 .24 

AUG. 

9 
1 2 . 5 9 

13 
8 . 0 7 

14 
4 . 9 5 

13 
1 1 . 8 4 

10 
6 . 4 0 

15 
8 . 9 9 

10 
1 5 . 3 2 

11 
8 . 4 i 

14 
1 2 . 6 8 

11 
7 . 5 7 

SEP. 

7 
1 2 . 2 6 

9 
8 . 4 9 

11 
5 . 3 8 

10 
1 1 . 2 0 

7 
7 . 8 4 

11 
8 . 6 8 

7 
1 4 . 5 5 

8 
8 . 8 3 

10 
1 2 . 4 0 

9 
7 . 9 9 

OCT. 

9 
1 2 . 6 0 

11 
8 . 2 2 

11 
6 , 5 6 

11 
1 0 . 9 2 

8 
8 .99 

12 
9 . 2 7 

8 
1 5 . 5 3 

9 
9 . 9 9 

12 
1 1 . 4 5 

9 
9 . 5 ^ 

NOV. 

6 
1 2 . 4 0 

8 
8 . 3 5 

8 
6 . 8 6 

8 
1 1 . 0 5 

5 
1 0 . 8 2 

8 
9 . 7 8 

5 
1 7 . 6 8 

6 
1 0 . 9 2 

8 
1 2 . 4 5 

7 
8 . 1 6 

DEC. 

5 
12 .04 

6 
7 . 9 6 

7 
6 . 3 9 

7 
9 . 7 2 

4 
1 0 . 6 0 

7 
9 . 1 4 

4 
1 5 . 5 6 

5 
1 0 . 8 2 

7 
1 0 . 3 8 

5 
9 . 0 4 

YEAR 

79 
1 2 . 6 3 

101 
8 . 9 3 

110 
6 . 3 5 

106 
1 1 . 9 6 

76 
8 . 8 0 

113 
1 0 . 0 0 

7? 
1 5 . 6 8 

86 
9 . 8 5 

111 
1 3 . 1 7 

89 
8 .94 

SOURCE: "Rainfall Statistics Victoria" 
(Commonwealth of Australia, Bureau of Meteorology, 1966) 

R.P.W.D. - Rainfall per wet day 
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TABLE D 

PERCENTAGE FREQUENCY OF OCCURRENCE OF RAINFALL EQUAL TO OR GREATER THAN 
THE "EFFECTIVE" AMOUNT 

Station 

Wangaratta 

Chlltern 

Wodonga 

Tallangatta 

Yackandandah 

Beechworth 

Myrtleford 

Bright 

Harrietvllle* 

Whitfield 

Mitta Mitta 

Jan 
% 

19 

27 

31 

38 

36 

33 

40 

44 

63 

^7 

52 

Feb 
% 

26 

35 

33 

48 

41 

44 

33 

45 

68 

40 

50 

Mar 
% 

46 

45 

51 

54 

60 

57 

60 

68 

73 

62 

70 

Apr 
% 

61 

62 

65 

73 

72 

75 

69 

77 

87 

71 

76 

May 
% 

85 

83 

85 

90 

91 

91 

93 

93 

97 

90 

90 

MONTH 

Jun 
% 

96 
100 

99 

99 

99 

100 

100 

100 

100 

98 

100 

Jul 
% 

96 

98 

100 

99 

100 

99 

100 

100 

100 

100 

99 

Aug 
% 

93 

95 

95 

95 

100 

96 
94 

97 

99 

96 

95 

Sep 
% 

89 

91 

86 

93 

98 

96 

96 

98 

100 

96 

99 

Oct 
% 

76 

73 

75 

88 

86 

88 

83 

92 

96 

85 

90 

Nov 
% 

42 

42 

42 

60 

55 

59 

58 

73 

87 

68 

68 

Dec 
% 

32 

40 

42 

54 

55 

49 

56 

67 

78 

62 

65 

* Outside the study districts 

Source: "Resources Survey, Upper Murray Region," 
(Central Planning Authority: Melbourne 1949.) 

Note: Effective rainfall is the amount of rain 
necessary to start germination and to maintain 
plant growth above the wilting point. 
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TABLE E 

VARIABILITY OF RAINFALL: DATA FOR THE 3O AND 70 PFRCENTILFS (mm] 

Beechworth 

Bright 

Chiltern 

Eldorado 

Harrietvllle* 

Myrtleford 

Rutherglen 

Post Office* 

Wangaratta 

Wodonga* 

Yackandandah 

30 

70 

30 

70 

30 

70 

30 

70 

30 

70 

30 

70 

30 

70 

30 

70 

30 

70 

30 

70 

Jan 

15.2 

54.4 

21.8 

75.4 

14.5 

47.8 

9.7 
43.4 

34.3 

85.3 

19.8 

58.7 

8.6 

48.0 

11.2 

41.4 

11.9 

55.9 

18.0 

52.8 

Feb 

17.8 

57.2 

23.6 

58.2 

13.0 

47.5 

9.9 

42.4 

36.1 

85.6 

14.5 

50.5 

11.7 

47.8 

11.4 

40.1 

10.7 

44.2 

12.4 

48.0 

Mar 

26.4 

73.^ 

31.8 

88.9 

15.5 

56.9 

14.5 

50.5 

35.3 

115.3 

24.9 

66.0 

14.5 

56.1 

14.2 

62.7 

20.1 

65.5 

25.7 

82.0 

Apr 

29.2 

86.6 

31.2 

89.7 

23.4 

62.7 

19.8 

60.9 

47.0 

112.0 

32.5 

78.2 

18.5 

5^.4 

19.6 

59.9 

25.4 

59.^ 

30.0 

91.2 

May 

52.3 

107.4 

59.9 

117.6 

34.8 

72.1 

30.2 

71.9 

77.2 

168.9 

52.3 

109.7 

25.7 

65.3 

31.2 

63.8 

35.8 

82.6 

47.2 

111.2 

Jun 

83.1 

132.1 

84.3 

169.9 

59.9 

101.9 

47.2 

88.1 

108.2 

211.8 

82.6 

136.7 

49.3 

81.3 

51.3 

91.9 

60.5 

106.4 

81.8 

147.6 

Jul 

67.8 

124.1 

84.6 

154.4 

48.5 

89.7 

43.4 

84.3 

123.4 

207.5 

72.9 

129.5 

39.6 

75.9 

43.4 

80.8 

53.8 

96.8 

73.4 

138,7 

Aug 

69.6 

132.1 

95.3 

144,5 

50.3 

82.0 

45.5 

86.1 

112.5 

219.2 

75.7 

130.0 

41.4 

74.4 

42.9 

84.6 

56.6 

93.0 

80.5 

124.7 

Sept 

65.3 

102.9 

77.7 

124.2 

44.3 

70.4 

38.6 

72.1 

107.2 

164.1 

63.0 

103.1 

31.5 

61.2 

38.9 

69.9 

40.9 

77.5 

63.5 

105.2 

Oct 

55-9 

109.2 

77.5 

126.2 

37.6 

82.0 

46.0 

77.5 

98.6 

165.1 

62.2 

108.2 

36.3 

77.0 

42.9 

74.7 

43.9 

88.6 

57.2 

114.0 

Nov 

31.2 

81.3 

47.8 

88.4 

22.1 

56.9 

21.8 

55.9 

55.6 

105.9 

38.1 

70.1 

16.5 

49.5 

22.6 

61.5 

25.7 

54.3 

31.2 

74.4 

Dec 

28.2 

73.4 

50.4 

82.3 

22.6 

59.9 

21.1 

59.7 

50.0 

114.3 

32.0 

74.2 

22.4 

54.4 

18.5 

56.4 

18.8 

61.0 

27.4 

74.4 

Year 

759.5 

1033.0 

942.6 

1182.4 

583.4 

722.9 

532.9 

725.4 

1235.2 

1538,0 

758.2 

982.0 

502.7 

637.0 

550.4 

687.3 

618.5 

767.1 

777.2 

1031.0 

* Outside study districts 

Source: Bureau of Meteorology 
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APPENDIX 3 

WATER QUALITY CRITERIA 
(Total Dissolved Solids Only) 

Domestic (including drinking) 

Above 3>000 mg/1 - unsuitable 
Below 750 mg/1 - suitable 

Many factors affect the suitability of 
water for domestic use; for example, 
hardness, turbidity, organic content, 
etc. Waters in the range 750—3j000 
T.D.S. may be used if the chemicals they 
contain do not cause health problems due 
to toxicity or other physical effects. 

Stock 

Below 2,000 mg/1 - suitable for all 
livestock, but many animals will survive 
on much higher concentrations. 

Irrigation 

Victorian waters fall into the following 
classes according to content of total 
soluble salts: 

Class 1: Low-salinity water, with all 
methods of water application, can be 
used with most crops on most soils with 
little likelihood that a salinity problem 
will develop. Some leaching Is required, 
but this occurs under normal irrigation 
practices, except In soils of extremely 
low permeability. 
Total soluble salts (ppm): 0—175 

Class 2: Medium-salinity water can be 
used if a moderate amount of leaching 
occurs. Plants with medium salt toler­
ance can be grown, usually without 
special practices for salinity control. 
Sprinkler irrigation with the more 
saline waters in the group may cause 
leaf scorch on salt-sensitive crops, 
especially at high temperatures in the 
daytime and with low water application 
rates. 
Total soluble salts (ppm): 175—500 

Class 3: High-salinity water cannot be 
used on soils with restricted drainage. 
Even with adequate drainage, special 
management for salinity control may be 
required, and the salt tolerance of the 
plants to be Irrigated must be consider­
ed. 
Total soluble salts (ppm): 500—1,500 

Class 4: Very high-salinity water is 
not suitable for Irrigation under 
ordinary conditions. For use, soils 
must be permeable with adequate drainage 
water must be applied in excess to 
provide considerable leaching, and salt-
tolerant crops should be selected. 
Total soluble salts (ppm): 1,500—3,500 

Class 5: Extremely high-salinity water 
may be used only on permeable well-
drained soils under good management. 
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especially in relation to leaching and Development: Canberra, 1969.) 
for salt-tolerant crops, or for occas­
ional emergency use. Within the limitations imposed by the 
Total soluble salts (ppm): Above 3,500 above framework, water may be suitable 

for Irrigation provided other aspects 
Source: "Quality Aspects of Farm Water of its chemical analysis and method of 
Supplies" (Department of National use are satisfactory. 

5033/74-19 
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APPEHDIX 4 

TABLE A 

The moat common plants In the study districts and their 
distribution within the vegetation mapping classes. 

S c l o n t I r j c name 

Aaaa ia d a a l b a t a 

Aoaaia implexa 

Aaaa ia k e t t l B - i e l t i a e 

Aoaoia l a n i g e r a 

A a a a i a l o n g i f o l i a 

Aoaoia m e l a n o x y l a n 

Aaaa ia o b l i q u i n t i r v i a 

A a a a i a praviBBima 

Aaaa ia p y o n a n t h a 

Aoaoia r u b i d a 

Aoaoia a e r n i o i f l u a 

Aoaana a g n i p i l a 

Aoaana a n s a r i n i f o l i a 

Aoaana a a h i n a t a 

A o a t o a a l l a o u l g a r i a * 

AoianthuB r e n i f o m i e 

Aoi -o t r ioha p r o a t r a t a 

Adiantum a a t h i o p i o u m 

Agropyi'on eoabrum 

A g r o a t i a a u e n a o a a 

A g f o t t i a p a r o i f l o r a 

A i r a a a r y o p h y l l e a ' 

Ajuga a u a t r a l i a 

AiTj/ama pendulum 
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X 

X 
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Common name 

S i l v e r w a t t l e 

Llghtwood 

B u f f a l o w a t t l e 

Woolly w a t t l e 

S a l l o w w a t t l e 

Hlackwood 

Mounta in h i c k o r y w a t t l e 

Ovens w a t t l e 

Qolden w a t t l e 

Red-stemmed w a t t l e 

Varn lnh w a t t l e 

S h e e p ' s b u r r 

BldD-ee-wliigee 

S h e e p ' s h u r r 

Mosqu i to o r c h i d 

T r a i l i n g g round-be r i -y 

Common m a i d e n h a i r 

H n g l l s h couch 

Blown g r a s s 

Bent 

s i l v e r ha l . r g ra sB 

A u s t r a l b u g l e 

Droop ing m l a t l e t o t 

P i m p e r n e l 
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AnguiHar-ia d i o i a a 

Ant>IBSant>\um odoratum ' 

Aphanea a r v e n i e ' 

Aphelia g p a o i l i e 

Arthropodium mi l l e f to rum 

Arthropodium minut 

Aeparula o o n f e r t a 

Aepepula aaopae ia 

Aaplenium bulbifafum 

Aaplanium f l a b a l l i f o l i u m 

A a t r o t f i c h a sp . 

AuBlra l ina m u e l l a r i 

Baumea rub ig inoaa 

Badfortiia a a l i o i n a 

B i l l a r d i a r a aoandana 

BleahnUm nudum 

Bleohnum prooerum 

Boronia nana 

Boaeiaea b u x i f o l i a 

Braohyooma a n g u e t i f a l i a 

BraohDoome d i o t r t i f o l i a 

Braohyloma daphnoides 

Bfiaa maxima ' 

Br i*a minor ' 

Bromue mo l l i a " 

BromuB B t e r i l i a * 

Bpunonia a u a t r a l i a 

Eulb ine bulboea 

Burahard ia umbal la ta 

Bu raa r i a apinoaa 

C a l a n d r i n i a eremaea 

Cal l i a tamon o i a b a v i 

C a l H t r i a a n d l i a h e r i 

Ca looh i lue r o b e r t a o n i i 

C a l y t r i x t a t r a g o n a 

Carduua pyonoaephalue ' 

Carduua t e n u i f l o r u a ' 

Carax appraaBa 

Carax b rav iou lmia 

X 

X 

X X 

X X 

X X X 
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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 

Ear ly nancy 

Sweet ve rnn l graiiB 

I 'araley p l o r t 

S lender a p h e l l s 

Pale v a n i l l a I l l y 

Small v a n i l l a I l l y 

Common woodruff 

P r i c k l y woodruff 

Mother sp leen wort 

NeoklHce fern 

SCar -ha l r 

Shade n e t t l e 

Blanket leaf 

Common apple berry 

Plahbone w a t e r - f e r n 

Hard w a t e r - f e r n 

Dwarf boronla 

Matted boBBlaea 

Dalny 

T a l l da isy 

Daphne hea th 

Large quaking graaa or 
s h e l l g r a s s 
Lesser quaking graas 

Soft brome 

Barren brome 

Blue plncuBhlon 

Bulblne I l l y 

Milkmaids 

Sweet b u r a a r l a 

Small p u r s l a n e 

Alpine bo t t lEbruoh 

Black cypress pine 

Pu rp l i sh bea rd -o rch id 

Pl-lnge rayrtlB 

S lender t b l e t l a 

S lender t h i s t l e 

T a l l aedgo 

Sedge 
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C a r e i ^K.iJLofiaudiana 

C a m inva raQ 

C a i a i n i a a a u l i a t a 

, ' ^ . . i n i a U n g i f ^ l i a 

• a i t y t h a •n t t an tha 

r . n t a ^ r i u „ n i ^ u ^ • 

CtnCaurium pu l.iliB 11 r,n • 

C t n t t l l a a a r d i f o l i ^ 

C m n t r a l t p i t t t r i g o i a 

r t r a t t i u n g o n . r a l ^ r n • 

i . ' A i i l a n f i o f n i ^ i f o l i a 

C h t i r a a t i i a r a t i n m a r i t 

C h \ l o g l o c t i $ g u n n i i 

C h i l o g t o t t i t e i f l t x a 

CljrB<aiC'i*"i'"i v u l g a r a ' 

c i r i i H i u u t g a r t • 

C l t m a t i a a r i i t a t a 

C o p f o i i a A i r l i H a 

Coproima q t i a d r { f i d a 

C o m a l a u n n a i a n a 

rni-Kban s p -

O a t t t n i a a a u l t a t a 

C i a t n d i a f l U f o r n i i ' 

C a t u l a f i l i a u l a 

C r a i p a d i a g i a u o a 

C r a a a u i a p a d u n a u l a r i i 

C r a t t u l a • i a b t r a n a 

Cjinbonat\i t p T l i t m i a n u a 

C „ t o g L a . . u « B u a o t a l t n t 

C u p , r u t l u a i d u t 

C y p t r x t t t i t l l u a 

[ t a n t h o n i a Ap . 

n a n t l i a n i u p a l l i d a 

l i a n l h o n i a p t n i a i l l a t a 

Dan thon ia u n i a n n u l a r i i 

DqKok. g l o a h i d i a t u i 

O a v i n i a l a t i f o l i a 

D a o i f i a u l i a i f o l i a 

D a e i a t i a v i r g a t a 

Daimeiium u o r f a n i 

P a ^ 9 u x i a a p -

Dayauxia q u a d r i n t a 

Dayauxia eodvatfi 

D i a n t l l a rm\ -a l« ta 

D i a n a l l a laMmaniaa 

D i a h t i l a a h t i e i} iufaa 
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X X 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

K 

Sfdf^p 

Sedge 

Common c a a s l n l a 

Sh iny c a a a l n l a 

C o a r s e d o d d e r - l a u r e l 

Comnion c e n t a u r y 

C e n t a u r y 

C c n t e l l f l 

H a i r y o e n t r o l e p l o 

Mouae-ear ohiokweed 

Book f e r n 

F i n g e r f l o w e r 

(Common h l r d - o r c h l d 

Autumn b l r d - o r c h l d 

Tanay 

S p e a r t h l a t l e 

A u s t r a l i a n c l e m a t i s 

Hough n i r t e l l a 

P r i c k l y c u r r a i i c buah 

Mounta in o o r r e a 

H e l m e t - o r c n l i l 

Conrnon r a a a l n l a 

S l a n d e r o l c e n d l a 

Mounta in c o t u l a 

Common b i l l y b u t t o n 

f ' l t rple c r a s s u l B 

^ l e b e r c r a a a u l a 

A u s t r a l b e a r - e a r 

Sweet h o u n d s ' t o n g u e 

Leafy r i a t - s e d g e 

T iny f l a t - l e a f 

W a l l a b y - p r a e a 

3 1 1 " e r t o p w a l l e h y - E r a H s 

S l e n d e r u a l l a b y - g r a s s 

W a l l a b y - j ^ r a a s 

A u s t r a l c a r r o t 

Hop b i t t e r - p e a 

Uorae b i t t e r - p e a 

N a r r o w - l e a f b i t t e r - p e a 

S l e n d e r t l c k - t r e f o I l 

Bent g r a s s 

Reed b e n t g r a a s 

Uent g r a s s 

r u a c k a n t h e r f l a i I l l y 

Tasman r i a i I l l y 

S h o r t - h a i r plume e r a s s 
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8 b lH 1 1 

Diahondra i - t p t n t 

Diohopogert a t r i o t u e 

Uiahopagon f i i n b r i a t u t 

B i a k i u n i a a n t a r a t i a a 

D i l l i j y n i a T t t a r t a 

Di l l t ly r t i a l i r i a t a 

Biurim l u I p A u r a a 

D r o a t r a a r o t u r i 

P roa>ra a ! . T i a u l a t a 

Pp3B«ra p a l t a t a 

C r y p t a n d r a amara 

C u l a i t a d u b i a 

SahinapogoT, o H a t l H 

Sohinopogon ova tuo 

S l t o a h a r i n o o u t a 

E l t o a i i a r i t a t r i e h a 

HlMoahai-it g r a a i l i i 

Sp i lob ium a i n e r a v n 

Suaa l i /p tua b l a i a l y i 

Buaa lyp tua oanphora 

g u a a l y p t u i a i n a r i a 

S u a a l y p t u t d a l r y t n p l t a n a 

E u a a l y p t u a d a l a g a t a n a i a 

e u a a t y p t w d i v a t 

E i toa lyp tu t g o n i o o a l y x 

EuoalyptuM wiaarorhynaha 

l u o a l K p i M . - ^ n n i f t r a 

S u a a l j i p t u i n t g l t a t a 

E[4aalitptuB o b l i q u a 

SuoaLyptu t p a u a i f l o r a 

S u a a l y p t u a poZyanthamoB 

B u o a l n p l u i p n d i o t a 

S u a a l y p t u a t i d a r o x y l o n 

S u a a l y p t u a S t . J o h n i i 

e u a a l y p t u a o i m i n a l i a 

S u p h r a a i a o o l l i n a 

Sxuaa'^poa a u p r a a a i f o r m i a 

Sxooarpom a t p i a t u m 

Oalium o i t l a n 

GaliuK d i v a r i a a t u n 

CaUujiT s p . 

Giltuin g a u d i a h a u d U 

Galiuir prop^nifhUrn 

a a r a n i u n d i aaao tum • 

Oaranium m a l l a • 

GaraniuK p o t a n t i l l i o d a i 

X X X 

X X 
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X 
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X 

X 

X 

X X 

X 

X 

X X 

X 

X 

X 

X 

X 

X 

X 

Kidney weed 

C h o c o l a t e I l l y 

Nodding a h o a o l i t a I l l y 

So r t t r e e - f e r n 

S n u l l l e a f p a r r o t pea 

Showy p a r r o t pea 

T i g e r o r c h i d 

Alp ine Hundew 

E r r l e n e l l a m 

Sundew 

B i t t e r c r y p t a n d r a 

Common ground f e rn 

Lnng-flDHer hedgehog g r a s s 

Hedgehog graaa 

Coninon s p l k * m a h 

Tuber ap lk* rush 

S l a n d e r eptlc* vuah 

V a r i a b l e v l l l o w herb 

S l i k a l y ' 9 Red gum 

Mountain swamp gum 

Argyla a p p l e 

Hoiintaln gum 

Alp ine ash 

B r o a d - l e a f peppe rmin t 

L o n g - l e a f bo( 

Red s t r l n g y b a r k 

B r l i t J e gun 

Omeo gum 

Meî MmBl.e Bli-lngytiHrk 

White s a l l e e 

Red b o i 

N a r r o w - l e a f peppe rmin t 

Rail I r o n b a r k 

Eurabb ie ( S t . John b l u e guid 

Hanna gun 

Purp le n y e b r l g h t 

Cherry b a l l a r t 

P a l e - f r u i t b a l l a r t 

B e d a t r a -

Beds t r au 

beds t raw 

Hough beda t raw 

SiKKi: goosa g r a s s 

Maori beda t raw 

C u t - l e a f c r a n e ' s b i l l 

Dove ' s fooe 

O r a n e ' i foo t 

5033/74-20 
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Ba 8b 111 9a 13a 12 

aaraniuK aolandari 

Olyatria aua t r a l i a 

alyoina a landaat ina 

Gnaphjlium gymnooaphalum 

anaphalium iphaeriaum 

rtomp^oloiium h u r g a l i i 

aoodania alongata 

Goodania h tdaraa ta 

Coodania p inna t i f ida 

Grmuillma a lpina 

Gravil laa Lanigara 

Haloragii a l a t a 

Baloragia (tp. 

Halofagit ha t t rophyl la 

Haloragie miarantha 

Hardanbargia a i a l aa i a 

Hat 

Hal 

Hal 

Hal 

Hal 

Hal 

ahryeum dtndroidaum 

ahryauia aoorpieidaa 

iihryaum aamipappoaum 

ahryaum ap. aff. braotaatum 

p t t r u i albioana 

ptarum Kiiatrale 

Htliptarum anryabiflarum 

Hibbartia ob tua i fo l i a 

Hibbmrtia aarioaa 

Hibbt r t i a a t r i a t a 

Balaua lanatua • 

Hovaa hatarophylla 

Hydroootjile ea l t i oa rpa 

Bydroaotyla fooaoliita 

Bydroaotyla h i r t a 

Hydroaotyla l ax i f lo ra 

Hydroaotyla aibthorpioidi/a 

Bydroaotyla ap. 

Uyparioum graminaui\ 

HypariBum japoniaum 

Hyparioitm ptrforatuin ' 

Bypoahoaria rad iaa ta ' 

Bypolapaia sp. 

Hypnoxia g l aba l l a 

Hypnaxi, hygromaCriaa 

Haloragia tatragyna 

Hat " h r y i u m m t i d a l a p 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 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 

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 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 K X 

X X 

X 

X 

X 1 

X X 

X X 

X 

X 

X X 

X 

X X X 

A u s t r a l c r a n e ' a b i l l 

A u s t r a l s w e e t g r a s s 

T w i n i n g g l y c i n e 

Cudweed 

I ' u r p l e cudweed 

Co.Timon ued^f. pea 

Lanky g o o d e n l a 

I v y g o o d e n l a 

C u t - l e a f g o o d e n l a 

C a t ' s c l aw 

Wool ly g r e v i l l e a 

Haapwor t 

Raapwor t 

R a s p w o r t 

C r e e p i n g r a a p w o r t 

P u r p l e c u r a l - p e a 

T r e e e v e r l a s t i n g 

B u t t o n e v e r l a o t l n g 

C l u s t e r e d e v e r l a s t i n g 

Golden e v e r l a s t i n g 

Hoary s u n r a y 

Common s u n r a y 

S u n r a y 

Showy g u i n e a - f l o w e r 

S i l k y g u i n e a - f l o w e r 

E r e c t g u i n e a - f l o w e r 

Y o r k a h l r e f o g 

Common h o v e a 

P e n n y w o r t 

P e n n y w o r t 

H a i r y p e n n y w o r t 

S t i n k i n g p e n n y w o r t 

P e n n y w o r t 

P e n n y w o r t 

S m a l l S t . J o h n ' s w o r t 

H a t t e d S t . J o h n ' s w o r t 

SC. J o h n ' s w o r t 

C a t ' s e a r 

O p p u n d - f e r n 

Ye l low s t a r 

Qo lden w e a t h e r g l a a s 

Common r a a p w o r t 

E v e r l a s t i n g 
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Indigofeva auatval iB 

l eoa t ee drummondU 

iBotoitia f l u v i a t i l l i a 

Junoue bufoniue 

Junaue aapitatUB * 

Lagenophora e t i p i t a t a 

lepidoBperma l a t e r a l s 

LeptophynohoB equamatue 

LeptciBpermuir brevipee 

LeptoBpepmum gpandifolium 

Laptoapermum junipepinum 

LeptoBparmum phyl iooidee 

Leuaopogon e t u a r t i i 

Leuoopogon v i rga tua 

Leuenhonkia dubia 

LilaeopaiB polyantha 

Linar ia 3;). 

Linua marginale 

Lobelia den ta ta 

Lolium rigidum * 

Lomandra f i l i f o r m i a 

Lomandra l o n g i f o l i a 

Lomatia f r a e e r i 

Lomatia i l i a i f o l i a 

LotUB pedunaulatuB * 

Lunula gp. 

Luaula a u a t r a l a a i a a 

Lunula an. 

Lythrum hyaeopi fo l ia 

Marianthue prooumbene 

Mentha a u a t r a l i a 

Mentha l a x i f l o r a 

Miarolaena a t i po idee 

Mioroeerie aoapigera 

Miorotie bi loba 

Hioro t ia oblonga 

3 5 7 G 

X 

X X X 

X 

X 

X 

X 

X 

8a 

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 

9b 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

lU 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

11 

X 

X 

X 

X 

X 

X 

X 

10 

X 

X 

X 

X 

X 

X 

X 

9a 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

13fl 12 

X 

X 

X 

X X 

X 

X X 

X X 

X 

X 

X 

X 

X 

A u s t r a l i a n i n d i g o 

P l a i n q u l H w o r t 

Swarap l a o t o n e 

Toad r u s h 

C a p i t a t e r u s h 

Common l a g e n p h o r a 

Sword s e d g e 

S o a l y b u t t o n s 

S l e n d e r t e a - t r e e 

Moun ta in t e a - J r e e 

P r l a k l y t e a - t r e e 

Burgan 

S h a r p b e a r d - h e a t h 

Common b e a r d - h e a t h 

H a i r y a t y l e w o r t 

A u a t r a l l a n l l l a e o p s l s 

Toad f l a x 

N a t i v e f l a x 

L o b e l i a 

Wlmmera r y e g r a S B 

W a t t l a m a t - r u a h 

S p r i n g h e a d e d m a t - r u a h 

P o r e a t l o m a t i a 

H o l l y , l o m a t i a 

G r e a t e r b l r d ' a - f o o t t r a f o l l 

Woodruah 

A l p i n e f i e l d woodrush 

Woodrush 

S m a l l l o o s e s t r i f e 

Whi te m a r l a n t h u a 

R l v o r m i n t 

F o r e a t m i n t 

Weeping g r a a a 

Yam d a l a y 

Onion o r c h i d 

Sweet o n i o n o r c h i d 
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Sa Bb U 13a 1? 

Mioratia parviflora 

Hiarotia sp. 

Mioratia unifolia 

Miebalia oxyloboidat 

Monatoaa aaoparia 

Montia auatralaaiaa 

Hontia fan tan a 
Hyoaotia au t t r a l i* 

Myrioaaphalua rhiaooaphalua 

Myriophyltum intagrifolium 

Hotalaaa l iguatrina 

Olearia alpioola 

Olearia argophyI la 

Olearia l i ra ta 

Olaaria phlogopappa 

Orphiagloaaum aoriaaeum 

Oreomyrrhia ariopoda 

Oxalie oornioulata 

Parahaba daraantiana 

Parahibe p i r fo l ia ta 

Parantuoallia l a t i fo l i a ' 

Pantapogon quadrifidua 

Paraoonia ahamaapauaa 

Fhragaitea aualral ia 

Pioria hiaraoaidat ' 

Pinelea axiflora 

Pimalaa huKiilia 

Pinalaa sp. 

Pimelaa Unifol ia 

Pimelea trayiiaudii 

Pittoaporum biootor 

Plantago lanoaolata ' 

Plantago varia 

Platylobium formoeum 

PtauroBorua rutifol iua 

Poa ap. 

Poa labilLardiari 

Poa tiabarana 

Podolapit Jaaeaidea 

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 

slender onion orchid 

Onion orchid 

Common onion orchid 

Mountain mlrhells 

Prickly broom heath 

White purslane 

water blinks 

AuBtral forget-me-not 

Woolly heads 

Water-mllfoll 

Privet mock-olive 

Daisy-buBh 

Musk dBlsy-buah 

Snowy dalay-buah 

Duaty dalay-bush 

Austral adder's tongue 

Auatrallan carroway 

Vellow wood sorrel 

Derwent speedwell 

Speedwell 

Common bartsla 

Spear graas 

Dwarf geebung 

Common reed 

riawkweed plorls 

Bootlace bUBh 

Common rice flower 

Tall rice flower 

Slender rice flower 

Orey rice flower 

lianyalla 

Ribwort 

Variable plantain 

Handsome flat-pea 

Blanket fern 

Poa graaa 

Poa graa.-i 

Poa Kraaa 

Showy podolepls 
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Polyatiahum prol i farum 

Pomaderria aapara 

Poranthera laiarophyllo 

P r a t i a padunoulata 

P ro r t an tha ra l aa i an tho t 

Prunal la vu lgar ie 

Pteridium aaaulentun 

P t a r o e t y l i a f a l o a t a 

Pul tenaea aunninghamii 

Pul tenaea fo l i o loea 

Pul tanaaa j un ipa r ina 

Pultenaea l a r g i f t o r e n e 

Pul tenaea sp. 

Fanunaulua lappaaaua 

Itanunoulua sp . 

Rananaulue murioatue ' 

Ranunaulua paahyoarpue 

Hanunoulue pumil io 

flanu^flu^us e e e e i l i f l o r u i 

Bomulaa l o n g i f o l i a ' 

Foea rubiginoaa ' 

RubuB parbi fo l iuB 

Pubua proaerve 

Humax brouni i 

SahaanuB apogon 

SokoenuB l a t a l a ^ i n a t u a 

SairpuB antara t iouB 

Soirpue f l u i t a n a 

SoirpuB l a r i t i m u a 

S«irpua ap. 

Sebaaa ovata 

S a l a g i n e l l a g rao i l l ima 

Senaaio hiapidutuB 

Sanaeio l i n a a r i f o l i u s 

Sanaaio quadr identa tua 

Solanogyna b e l l i o i d e a 
.'jonahua aaper ' 

Sonohua oleraoaua ' 

Stoakliouaia monogyna 

Staokhouaia uiminaa 

S t e l l a r i a f l aoa ida 

S t e l l a r i a p a l u i t r i a 

Mother sh le ld - fo rn 

Hazel pomaderr-la 

Smalt poranthera 

Matted pra t lB 

Viotor ian Chrlatmas bui 

Se i r -hea l 

Austral bracken 

Sickle greenhood 

Qrey bush-pea 

BUHb-pes 

Prickly buah-poa 

BUBh-pea 

Buah-pea 

Auatrallan buttercup 

Uuttercup 

Sharp buttercup 

Thlok-fruit buttercup 

Ferny amaliriow«r buttercup 

Australian small-flower 
buttercup 

Onion grass 

Sweet briar 

Small-lear bramble 

Blackberry 

Slender dook 

Common bog.rush 

Medusa bog-rush 

Club rush 

Club rush 

Sea club ruah 

Club rush 

Vellow aebaea 

Tiny aelaglnella 

Flreweod 

Fireweed groundsel 

Cotton firewead 

Solanogyna 

Bough sow t h l a t l e 
Sou t h i s t l e 
Creamy stackhousia 

.•̂ lender stackhousia 

Poreat starwort 

-Iwamp starwort 
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s t e l l a r i a pungana 

S t i p a d a n a i f l o r a 

S t i p a hemipogon 

S t i p a s p . 

S t i p a u a r i a h i l i a 

S t u a r t i n a n u e l l e r i 

S t y l i d i u m g r a m i n i f o l i u m 

S t y l i d i u m inunda tum 

S t y p a n d r a g l a u a a 

T e t r i j t h e o a o i l i a t a * 

T e t r a t h a a a a r i o i f o l i a 

T h ^ l y m i t r a a p . 

Themeda a u a t r a l i a 

7hyaano tua t u b a r o a u a 

T ieghenopanax a a m b u a i f o l i u a 

T r i f o l i u m a r v e n a a * 

T r i f o Hum oampee t r a * 

T r i f o l i u m oarnuum* 

T r i f o l i u m dubium* 

T r i f o l i u m g lomera tum 

T r i f o l i u m r a p e n e * 

T r i f o l i u m a t r i a t u m * 

T r i f o l i u m e u b t e r r a n a u m * 

U r t i o a i n o i a a 

U t r i o u l a r i a d i aho toma 

V a l l e i a p a r a d o x a 

Varbaeoum u i r g a t u m * 

Varonioa a r v e n e i a * 

Varonioa n o t a b i l i e 

Varonioa e a r p y l l i f o l i a 

V a r o n i o a e u b t u i a 

Viola b a t o n i e i f o l i a 

Viola h e d e r a a e a 

Vulpia b romoidaa* 

Vulpia mj/uroa* 

U a h l a n b e r g i a s p . 

U a h l a n b e r g i a g r a o i l e n t a 

X X X X 
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X X X X X 
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X X X X 
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X X 

X X 
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X X X 

X X 
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X X X X 
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X 

X 

X 

IC X X X 

X X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

P r l o k l y s t a r w o r t 

S p e a r g r a a a 

S p e a r g r a s a 

S p e a r g r a a s 

V a r i a b l e a p e a r g r a a a 

Spoon cudweed 

Qrasa t r i g g e r p l a n t 

Hundreds and t h o u s a n d s 

Hodding b l u e l i l y 

P i nk b e l l a 

Heath p i n k b e l l s 

Sun o r c h i d 

Kangaroo g r a a a 

Common f r i n g e I l l y 

E l d e r b e r r y panax 

H a r e ' s f o o t c l o v e r 

Hop c l o v e r 

Droop ing f l ower c l o v e r 

S u c k l i n g c l o v e r 

C l u s t e r c l o v e r 

White c l o v e r 

Kno t t ed c l o v e r 

S u b t e r r a n e a n c l o v e r 

Scrub n e t t l e 

F a i r i e s ' a p r o n 

Spur v e l l e l a 

Twiggy m u l l e i n 

Wall s p e e d w e l l 

P o r e a t s p e e d w e l l 

Tyme s p e e d w e l l 

S p e e d w e l l 

Showy v i o l e t 

I v y - l e a f v i o l e t 

S q u i r r e l - t a l l fee cue 

R a t s t a l l f e s c u e 

B l u e b e l l 

Annual b l u e b e l l 
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Uahlenbergia s t r i a t a 

Wahlenbergia t a d g e l l i i 

Xanthorrhoea minor 

X X X X X X X X 

X X 

X 

Till bluebell 

Tadgell'a bluebell 

Small graaa-tree 

Note; This information comes from a short field .-iurvey. Not all vegetation mapping clasaes were sampled 
and the names given here are those plants that occur very commonly In the areaa sampled. 

• denotes a naturalized alien species. 

sp. is used when the species could not be Identified. 
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APPENDIX ^ 

TABLE B 

The Species of Native Victorian Vascular Plants In Danger of Extinction within the Study Districts 

III 

* Endemic to Victoria 

I Plants not seen for many years or, If still 
present, now extremely rare 

P t e r o a t y l i a w o o l l e i i (Ovens River) 

II Extremely localized plants, chiefly restricted 
to very vey colonies or even individual speci­
mens 

Aoaoia dawaonii 
(Mitta Mitta) 

Aoaoia deanei 
(Chlltern Forest west of township) 

Agroet ia meioneatee 
(Mount Buffalo) 

Braahyaome ptyahooarva 
(Buffalo Plateau) 

Braeenia aohrebevi 
(Lower Mitta Mitta River) 

Caloohilua g r a n d i f l o r a 
(Mitta Mitta and Mount Beauty) 

Chloria ven t r ioosa 
Cyperue f lav idua 

(Yackandandah) 
Eragroe t i a j aponiaa 

(King River) 
Buoalyptua c ine rea 

(Beechworth - only occurrence north of 
Divide) 

Hypeela t r i dena 
(Mitta Mitta River) 

LeptoBpermum mul t i aau le 
(Mitta Mitta River) 

P r a t i a ga l ida 
(Mount Buffalo) 

Proa tan the ra deouaaata 
(Mount Buffalo - only occurrence north of 
Divide) 

* accepted name 

Proa t an the ra w a l t e r i 
(Mount Buffalo - only occurrence north of 
Divide) 

Pul tenaea t e n e l l a 
(Mount Buffalo - only occurrence north of 
Divide) 

Bhynohoapora hrownii 
(Tawonga on Kiewa River) 

Eul ing ia pannoaa 
(Buffalo Ranges) 

Theaium a u a t r a l e 
(Ovens, Mitta Mitta, and Hume Rivers) 

Plants endemic to the Buffalo Plateau (where 
localized but nor very rare) 

Aoaoia phlebophyt ta 
Baeokea a r e n a t i f o l i a 
Euaalyptua m i t o h e t t i a n a 

Species names, the types of which come from Mount 
Buffalo 

Aoaoia da l laohiana 
Aoaoia ph lebophy l l a 
Aoaaia praviaeima 
Aa te ro l ae i a ae te r i aoophora 
Baeokea o r e n a t i f o l i a 
Braohyoome ptyahoaarpa 
Buoalyptua goniooalyx 
Euoalyptua m i t o h e l l i a n a 
Grev i l l e a v i o t o r i a e 
Leptoapermum mioromyrtua 
Olear ia a t r i o t a f™ 0. ramuloaa var. a t r i a t a ) * 
Praeophy Hum a u t t o n i i 
P roa tan the ra h i r t u l a 
BanunauluB g r a n i t i o o l a 
Unainia f l a ao ida 
Weatringia a e n i f o l i a (p.p.) 
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The species are l i s t e d by common names 
following the nomenclature of the 
CS.I .R.O. (1969). Species recorded In 
the area as only acc identa l or as vag­
rants have not been Included In the l i s t 

Habitats and information sources 
(additional to published work) 

1. 

2. 

3. 

Aquatic. 

Flood-plain woodland, 
(pers. comm.) 

A. M. Gllmore 

Dry open forest and woodland, 
Eileen Collins (pers. comm.); fauna 
survey, Monash University, 1973 
(Chiltern Forest and Pilot Range.) 

Wet and dry open forest. Fauna 
surveys, Monash University and the 
Fisheries and Wildlife Division 1973 

(Mount Typo, Paradise Palls, Mount 
Big Ben, Mount Porepunkah, Black 
Range, and Dorchap Range). 

5. Agricultural land. Surveys, Monash 
University and the Fisheries and 
Wildlife Division, 1973. 

6. Pine plantations. 

Breeding records 

Indication that a species is known to 
breed within the study districts does 
not necessarily imply that It breeds in 
all of the habitats in which it occurs. 

Breeding records were obtained from (in 
addition to published work): Eileen 
Collins (pers. comm.); Fauna survey, 
the Fisheries and Wildlife Division, 
1973; and Gllmore, A, M. (pers. comm.), 

5033/74-21 
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Pamlly 

Pelicans 

Darters 

Cormorants 

Orebea 

Herons, egrets, bitterns 

Thlaes and apoonbllla 

Ducks, swans, geeae 

Common name 

Auatrallan pelican 

Darter 

Black cormorant 

Little black cormorant 

Pled cormorant 

Little pled cormorant 

Little grebe 

Hoary-headed grebe 

Oreat created grebe 

White-necked heron 

Whlte-faced heron 

White egret 

Little egret 

Plumed egret 

Nankeen night heron 

Little bittern 

Brown bittern 

White Ibis 

Straw-necked Ibis 

Royal spoonbill 

Yellow-billed spoonbill 

Qrass whistling duck 

Black awan 

Prockled duck 

Mountain duck 

Black duck 

Orey teal 

Chestnut teal 

Blue-winged shovaler 

Pink-eared duck 

White-eyed duck 

Wodd duck 

Habitat 

1 2 3 ^ 5 6 

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 

in (0 
•0 aj 

^^ 

Yes 

Yea 

Yes 

Yes 

Yes 

Yea 

Yea 

Yes 

Yea 

Yes 

Yea 

Yes 

Yes 

Nest location 

Tree branches 

Tree branches 

Floats on water 

Floats on water 

Tree branches 

Tree branches 

Tree branches 

Emergent aquatic vegetation 

Emergent aquatic vegetation 

Emergent aquatic vegetation 

Ground 

Ground 

Hole In tree 

Pood 

Pish; cruataceana 

Fish 

Plah; crustaceans 

Plahj orustaceana 

Aquatic animals 

Pish, cruatflceana 

Aquatic animals and plants 

Aquatic animals and plants 

Aquatic animals and plants 

Variety of animal life 

Variety of animal life 

Flahi frogs; Insects 

Aquatic animals 

Aquatic animals 

Aquatic animals 

Aquatic animals 

Aquatic animals 

Variety of animals 

Variety of animals 

Aquatic animals 

Aquatic animals 

Vegetation 

Aquatic plants 

Aquatic aniraala and plants 

Herbage; aquatic animals and plants 

Herbarge; aquatic animals and plants 

Aquatic animals and plants 

Herbage; aquatic animals and plants 

Aquatic animals and plants 

Aquatic animals and plants 

Aquatic animals and plants 

Herbage 
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.... ,. 
Family 

Duck, swans, geeae 
(cont'd) 

Eagles, goshawks 

Falcons, kestrels 

Quails 

Bustard quails 

Cranes 

Ralls, crakes, 

waterhens 

Plovers and dotterels 

Common name 

Blue-billed duck 

Muak duck 

Black-shouldered kite 

Whistling eagle 

Grey goshawk 

Australian goshawk 

Collared sparrow hawk 

Australian little eagle 

Wedge-tailed eagle 

White-breasted sea-eagle 

Spotted harrier 

Swamp harrier 

Black falcon 

Peregrine falcon 

Little falcon 

Nankeen kestrel 

Brown hawk 

stubble quail 

Brown quail 

Painted quail 

Little quail 

Brolga 

Banded landrail 

Marsh crake 

Australian spotted crake 

Black-tailed native hen 

Dusky moorhen 

Swamp hen 

Coot 

Spure-winged plover 

Banded plover 

Red-kneed dotterel 

Habitat 

1 2 3 IJ 5 6 

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 

Ul M 
•a i> 

OJ ni 
U 
m u 

Yes 

yes 

Yes 

Yes 

VBS 

Yes 

Yea 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yea 

Yes 

Yee 

Yes 

Yes 

Nest location 

Emergent aquatic vegetation 

Tree branches 

Tree branches 

Tree branches 

Tree branches 

Tree branches 

Tree branches 

•round 

Rock ledges 

Rook crevicesi tree branches 

Tree branches 

Ground 

OrasB tussocks 

Tussocks; aquatic vegetation 

Tussocks; aquatic vegetation 

Emergent aquatic vegetation 

Ground 

Ground 

Poods 

Aquatic anlmala and plants 

Aquatic animals 

Small mammals; lizards; Insects 

Mammals; birds; reptiles; carrion 

Birds; mammals; Insects 

Birds 

Birds 

Mammals; reptiles ; carrion 

Mammals; birds; reptiles; carrion 

Mammals; reptiles; fish; carrion 

Mammals; birds; reptiles 

Mammals; birds; reptiles 

Birds 

Birds 

Birds and insects 

Mammals; birds ; reptiles; Insects 

Mammals; birds; reptiles; insects 

Seeds and insecta 

Seeds and Insects 

Seeds and insects 

Seeds and Insects 

Omnivorous 

Molluscs; aquatic insects and plants 

Aquatic plants; molluscs and insects 

Aquatic Insects and plants 

Grasses; aquatic plants and animals 

Aquatic Insects and plants 

Molluscs; grass; aquatic plants 

Aquatic animals and plants 

Insects; seeds ; worms; crus taceana 

Insects; seeds 

Aquatic animals 
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Family 

Plovers and dotterels 

curlewa, sandpipers 

snipes 

Stilts and advocets 

Stone curlews 

Oulla and terns 

Plgeonn and doves 

Parrots and 

Cockatoos 

Cuckoos 

Common name 

Blaok-fronted dotterel 

Japanese snipe 

Sharp-tailed sandpiper 

Red-necked stint 

White-headed stilt 

Southern stone curlew 

Silver gull 

Whiskered tern 

Domestic pigeon 

Peaceful dove 

Common bronzewlng 

Crested pigeon 

Wonga pigeon 

Musk lorikeet 

Purple-crowned lorikeet 

Little lorikeet 

Swift parrot 

Yellow-tailed black cockatoo 

Gang-gang cockatoo 

Sulphur-created cockatoo 

Galah 

Cookatiel 

King parrot 

Crimson rosella 

Yellow rosella 

Eastern rosella 

Red-rumped parrot 

Turquoise parrot 

Budpierygah 

Pallid cuckoo 

Brush cockatoo 

Pan-tailed cuckoo 

Habitat 

1 2 3 li 5 6 

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 

01 n) 
•D 0) 
a> (H 

I , 
•a t: 

•H 

Yea 

Yes 

Yea 

Yes 

Yes 

Yea 

Yea 

Yes 

Yea 

Yea 

Yes 

Yes 

Yea 

Yea 

Nest location 

Ground 

Ground 

Ground 

Low In tree or ahrub 

.Shrub or low tree 

Hollow limb; hole In tree 

Hole In tree 

Hole In tree 

Hole in tree 

Hole In tree 

Hole In tree 

Hole in tree 

Hole In tree 

Parasitic 

Foods 

Aquatic Insects; crustaceana 

Aquatic insecta; worms 

Aquatic insects; seeds 

Aquatic Insects; seeds 

Aquatic Insecta; aeeda 

Insects 

Omnivorous 

Pish and insects 

Seeds 

Seeds; herbs 

Seeds, berries 

Seeds 

Seeds; fruit;Insecta 

Nectar; Pruit; berries 

Nectar; Fruit; berries 

Nectar; Prult; berries 

Nectar; Insects; berries 

Seeds; Insects 

Seeds 

Seeds; roots 

Seeds; roota 

Seeds 

Seeds; fruit; berries; maize 

Seeds; fruit; berries 

Seeds 

Seeds; fruit; berries 

Seeds 

Seeds 

Seeds 

Tree insects (caterpillars) 

Tree Insects 

Tree Insects (caterpillars) 
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F a m i l y 

Cuckoos ( c o n t ' d ) 

Hawk o w l s 

Barn o w l s 

F r o g m o u t h a 

O w l e t - n l K h t J a r s 

S w i f t s 

K i n g f i s h e r s 

B e e - e a t e r s 

R o l l e r s 

L j r r e b l r d a 

L a r k s 

S w a l l o w s and m a r t i n s 

P i p i t s 

C u c k o o a h r l k e a 

T h r u s h e s 

Q u a i l , t h r u s h e s and b a b b l e r s 

Common name 

B l a c k - e a r e d c u c k o o 

H o r s f l e l d b r o n z e c u c k o o 

G o l d e n b r o n z e c u c k o o 

B a r k i n g owl 

B o o b o o k o w l 

B a r n owl 

Tawny f r o g m o u t h 

O w l e t - n i g h t j a r 

. ^ p l n e - t a l l e d a w l f t 

P o r k - t a i l e d s w i f t 

A z u r e k i n g f i s h e r 

L a u g h i n g k o o k a b u r r a 

R e d - b a c k e d k i n g f i s h e r 

S a c r e d k i n g f i s h e r 

R a i n b o w b e e - e a t e r 

D o l l a r - b i r d 

S u p e r b l y r e b i r d 

S i n g i n g b u s h l a r k 

W h i t e - b a c k e d s w a l l o w 

Welcome s w a l l o w 

T r e e - m a r t i n 

P a i r y - m a r t l n 

A u s t r a l i a n p i p i t 

G r o u n d c u c k o o - s h r i k e 

B l a c k - f a c e d c u c k o o - a h r i k e 

L i t t l e c u c k o o - s h r i k e 

C i c a d a - b I r d 

W h i t e - w i n g e d t r l l l e r 

A u s t r a l i a n g r o u n d - t h r u a h 

B l a c k b i r d 

S p o t t e d q u a i l - t h r u s h 

G r e y - c r o w n e d b a b b l e r 

H a b i t a t 

1 2 3 <! 5 6 

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 

[0 ra 

ID t, 
u ra 
u 
•4 C 

Yea 

Yes 

Yes 

Yea 

Yes 

Yes 

Yea 

Yes 

Yes 

Yea 

Yes 

Yea 

Yea 

Yes 

Yea 

Yes 

Yea 

Yes 

Yes 

N e a t l o c a t i o n 

P a r a s i t i c 

P a r a s i t i c 

T r e e b r a n c h e s 

H o l e i n t r e e o r b a n k 

H o l e i n t r e e 

H o l e I n t r e e o r b a n k 

T u n n e l I n s a n d 

H o l e I n t r e e 

Rock l e d g e , t r e e b a s e , g r o u n d 

T u n n e l i n b a n k 

U n d e r b r i d g e , e a v e s , I n c a v e s 

H o l e m t r e e 

U n d e r e a v e s , l e d g e s , c a v e a 

Ground 

T r e e b r a n c h e s 

T r e e b r a n c h e s 

S h r u b 

G r o u n d ; low b u s h ; b o u l d e r 

T r e e b r a n c h e s 

Pood 

T r e e I n s e c t s 

T r e e I n s e c t s ( c a t e r p i l l a r s ) 

T r e e I n s e c t s ( c a t e r p i l l a r s ) 

Mammals , b i r d s 

I n s e c t s , mammals , b i r d s 

I n s e c t s , mammals , b i r d s 

M a i n l y g r o u n d i n s e c t s 

M a i n l y g r o u n d i n s e c t s 

P l y i n g I n s e c t s 

P l y i n g I n s e c t s 

A q u a t i c I n s e c t s , c r u s t a c e a n s , f i s h 

V a r i e t y of a n i m a l s 

I n s e c t s , r e p t i l e s 

L i z a r d s , f i s h . I n s e c t s 

F l y i n g I n s e c t s 

F l y i n g i n s e c t s 

I n s e c t a , w o r m s , l a n d m o l l u a c a 

Ground I n s e c t s 

P l y i n g I n s e c t s 

F l y i n g I n s e c t a 

P l y i n g I n s e c t a 

P l y i n g I n a e c t s 

S e e d a and g r o u n d i n a e c t s 

I n s e c t s 

G r o u n d , t r e e and f l y i n g I n s e c t s 

T r e e and f l y i n g I n s e c t s 

T r e e I n s e c t s 

Ground and t r e e I n s e c t s 

G r o u n d i n s e c t s a n d worms 

Worms; f r u i t ; g r o u n d I n s e c t s 

Ground I n s e c t s 

Ground i n s e c t s 
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Family 

Quail, thrushes, babblers 

Old world warblers 

Australian warblers 

Australian chats 

Old-world riycatohers 

Pantalls 

Common name 

Whlta-browed babbler 

Golden-headed fan-tall warbler 

Little grassblrd 

Reed-warbler 

Brown Bonglarkc 

Rufous aonglark 

Superb blue wren 

White-throated warbler 

Western warbler 

Weeblll 

Striated thornbill 

Little thornbill 

Brown thornbill 

Buff-rumped thornbill 

Yellow-rumped thornbill 

White-browed scrub-wren 

Large-billed scrub-wren 

Heath wren 

Whiteface 

Speckled warbler 

Pilot-bird 

White-fronted chat 

Jacky winter 

Scarlet robin 

Red-capped robin 

Flame robin 

Pink robin 

Rose robin 

Hooded robin 

Southern yellow robin 

Grey fantall 

Rufous fantall 

Habitat 

1 2 3 '1 5 6 

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 

« dl 
•a 01 

a c 
•rt 

Yes 

Yes 

Yes 

Yes 

Yea 

Yea 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yea 

Yes 

Yes 

Yes 

Yea 

Yes 

Yes 

Nest location 

Tree branches 

Stems of marsh vegetation 

Stems of reeds 

Ground 

Low in shrub 

Tree branches 

Tree branches 

Low tree 

Tree branches 

Tree branches 

Low in shrub 

Hole In tree; shrub; ground 

Tree or shrub branches 

Ground; low shrub 

Tree branches; ferns; vines 

Ground 

Hole in tree; shrub 

Ground 

On or near ground 

Tree branches 

Tree branches 

Tree branches 

Tree branches 

Low tree; shrub 

Tree branohea 

Tree and shrub branches 

Foods 

Ground Insecta 

Ground Insects 

Ground insects 

Insects (around marsh and water) 

Ground insects; seeds 

Ground Insects 

Ground insects; seeds 

Tree Insects 

Tree Insects 

Tree Insects 

Tree Insecta 

Tree Insects 

Shrub Insecta 

Ground and tree insects 

Ground and tree inaects 

Ground and shrub inaects 

Ground and tree Insects 

Insecta 

Ground insects 

Ground Insects 

Ground insects; worms 

Ground Insects 

Ground and flying insects 

Ground Insects and worms 

Ground, flying and tree insects 

Ground insects and worms 

Ground Insecta 

Shrub and ground insects 

Ground inaects 

Ground and tree Insects 

Flying Insects 

Shrub and flying insects 
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Family 

Fantails (cont'd) 

Monarch flycatchers 

Whistlers and 

shrike-thrushes 

Shrike-tits 

Nuthatohers 

Australian tree creepers 

Flower-peckers 

Silvereyes 

Honeyeaters 

Common name 

Willie wagtail 

Leaden flycatcher 

Satin flycatcher 

Restless flycatcher 

Qolden whistler 

Rufous whistler 

Gilbert whlatler 

Olive whistler 

Grey shrlke-thruah 

Shrike-tit 

Crested bellblrd 

Eastern whipbird 

Orange-winged slttella 

Brown tree-creeper 

White-throated tree-creeper 

Red-browed tree-creeper 

Mistletoe bird 

Spotted pardalote 

Yellow-tipped pardalote 

Eastern striated pardalote 

Striated pardalote 

Grey-breasted silvereye 

Fuscous honeyeater 

Yellow-faced honeyeater 

White-plumed honeyeater 

White-eared honeyeater 

Yellow-tufted honeyeater 

Brown-headed honeyeater 

Whlte-naped honeyeater 

Black-chlnned honeyeater 

Blue-faced honeyeater 

Little frlar-blrd 

Habitat 

1 2 3 1 5 6 

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 

<a cd 
•a 01 
UJ r. 
or <a 

<a a 

Yea 

Yes 

Yes 

Yea 

Yes 

Yea 

Yes 

Yes 

Yea 

Yes 

Yes 

Yes 

Yes 

Yes 

Yea 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yea 

Neat location 

Tree branchea 

Dead tree branch 

Tree branchea 

Tree branches 

Shrub; tree 

Ground; ahrub; tree 

Tree branches 

Low in tree or in stump 

Dead tree branch 

Hole In tree 

Hole m tree 

Tree branches 

Hole In tree; tunnel in bank 

Hole In tree; tunnel in bank 

Hole In tree; tunnel in bank 

Shrub 

Tree branches; shrub 

Tree branches; shrub 

Tree branches 

Low shrub 

Low shrub 

Tree branches 

Tree branches 

Tree branches 

Tree branches 

Poods 

Tree and flying insects 

Tree and flying insects 

Plying Inaects 

Ground Insects 

Tree insects 

Tree insects 

Ground insects 

Tree insects 

Ground inaecta and worms 

Tree insects 

Ground Insects 

Ground insects and worms 

Tree Insects 

Tree insects 

Tree Insects 

Tree Inaects -• •• - -,.... 

Mistletoe berries; insects 

Tree Insects 

Tree Insects 

Tree Insscts 

Tree Insecta 

Shrub inaects ; frulta; berries 

Insecta; nectar 

Insects; nectar; fruit 

Insects; nectar 

Insetcs; nectar; fruit 

Tnaects; nectar 

Insects; nectar 

Insecta; nectar 

Insecta; nectar 

Insects; nectar; fruit; tarries 

Insects; nectar; fruit; berries 
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Pamlly 

Honeyeaters (cont 'd ) 

Grass finches 

Weaver finches 

Typical finches 

Starlings 

Orioles 

Mud-nest builders 

Wood-awallowa 

Auatrallan magpies 

Crown and ravens 

Common name 

Nolay frlar-blrd 

Crescent honeyeater 

Painted honeyeater 

Regent honeyeater 

Eastern splneblll 

Noisy miner 

Red wattle-bird 

Diamond firetall 

Red-browed finch 

Zebra finch 

House sparrow 

Tree sparrow 

Goldfinch 

Starling 

Olive-backed oriole 

Magpie lark 

White-winged chough 

Masked wood-swallow 

Whlte-browed weed-swallow 

Dusky wood-swallow 

Pled currawong 

Grey currawong 

Grey butcher-bird 

lUack-backed magpie 

White-backed magpJe 

;'atln bower-bird 

Australian raven 

Little raven 

Habitat 

1 2 3 1 15 6 

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 

in m 
•• <u 
OJ t. 

u 
Hi c 

Yea 

Yes 

Yes 

Yea 

Yea 

Yes 

Yes 

Yes 

Yea 

Yes 

Yes 

Yes 

Yes 

Yea 

Yes 

Yes 

Yes 

Yes 

Yea 

Yes 

Yes 

Yes 

Yes 

Neat location 

Tree branches 

Shrub, close to ground 

Tree branchea 

Tree branches 

Tree branchea; shrub 

Tree branchea 

Tree branches 

Tree branchea; shrub 

Small tree; shrub 

Shrub 

Crevlcw; shrub 

Low tree; shrub 

Hole In tree; crevice 

Tree branchea 

Tree branchea 

Tree branchea 

Shrub; tree; stump 

Tree branches; stump 

Tree branchea 

Tree branchea 

Tree branches 

Tree branchea 

Tree branches 

Poods 

Inaects; nectar; fruit; harries 

Insects; nectar 

Nectar; mistletoe berries 

Insecta; nectar; fruit 

Inaects; nectar 

Insects; nectar; fruit; berries 

Insects; nectar; fruit 

Ground Insects; seeda 

Ground and shrub insecta; seeds 

Ground Insects; aeeds 

Ground insects; seeda; fruit 

Ground Insecta; aeeds 

Seeda; spiders 

Insecta; worms; fruit 

Tree Insects ; fruits; berries 

Aquatic and ground insects; molluscs 

Insects; aeeda 

Plying insects 

Flying insects 

Plying Inaecta 

Omnivorous 

Insects; fruits; berries 

Insects; birds; reptiles 

Oranlvoroua 

Omnivorous 

Around insects; fruits 

Omnivorous 

Omnivorous 
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B. MAMMALS 

This contains 
in the distrlc 
contains distr 
dance, breedin 
for each of th 
iflc nomenclat 
(1970). The 1 
present in the 
the recent pas 
100 years). 

a list of mammals recorded 
ts, while Appendix 5 C 
Ibution, habitat, abun-
g and diet information 
e species. The scient-
ure follows that of Ride 
ist records mammal species 
area either now or in 
t (within approximately 

Sources: (In addition to published work) 
Monash University (M.U.) and the Fish­
eries and Wildlife Division (FWD) 
surveys; mammal Survey Group of Victoria 
(MSGV) records; National Museum of Vic­
toria (NMV) and Fisheries and Wildlife 
Division (FWD) collections; local resi­
dents Mrs. E. Collins (Chlltern), 
Mr. L. McCready (Dandongadale), and 
Mr. P. Sheridan (FWD) (Wangaratta). 
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MAMMALS LIST 

Tachyglossidae: 
TachygloeeuB aculeatus 

Ornlthorhynchidae: 
Orinthor)}ynchu8 anatinus 

Macropodidae: 
Macropua giganteus 
Wallabia b icolor 
Petrogale p e n i c i l l a t a 

•hPotoroue t r i d a c t y l u s 
Phalangeridae: 

TvichoauTua vulpeoula 
T, caninua 

Petauridae: 
Peeudocheirua peregrinua 
Petaurua brevicepa 
P. norfolcencia 
P. a u a t r a l i a 
Schoinobatee volana 

Burramyldae: 
Acrobatea pygmaeua 
Ceraartetua nanua 

Phascolarctidae: 
Phaecolarctoa cinereua 

Vombatldae: 
Vombatua urainua 

Peramelldae: 
Peramelea naauta 

Dasyurldae: 
Dasyurua maaulatua 
Phaacogale tapoatafa 
Antechinue f lavipea 

MONOTREMATA 

Echidna 

Platypus 

MARSUPIALIA 

Great grey kangaroo 
Black wallaby 
Brush-tailed rock wallaby 
Potoroo 

Brush-tailed possum 
Bobuck 

Common ring-tailed possum 
Sugar glider 
Squirrel glider 
Yellow-bellied glider 
Greater glider 

Feather-tailed glider 
Eastern pigmy possum 

Koala 

Wombat 

Long-nosed bandicoot 

Tiger cat 
Tuan 
Yellow-footed antechinus 
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Aa atuavt-ii 
A. awainaonii 

Brown antechinus 
Swainson's antechinus 

Leporldae: 
*Oryctolagua cuniculua 

Muridae: 
Rattua fuaoipea 
Bydromya chryaogaatex* 

*Mu8 muaculua 
'^Rattua r a t t ua 

Vespertllionldae: 
Nyotophitua geoffroyi 
Epteaicue pumilua 
Chalinolobua gould i i 
Chat'inotobua mor-io 

LAGOMORPHA 

Rabbit 

RODENTIA 

Bush rat 
Eastern water rat 
House mouse 
Black rat 

CHIROPTERA 

Lesser long-eared bat 
Little bat 
Gould's wattled bat 
Chocolate bat 

Bat species likely to be present not yet recorded: 

Pteropodldae: 
Pteropua aaapulatua 
Pe poliocephalua 

Emballonvrldae: 
Taphozoua f lav iven tv ie 

Rhlnolophldae: 
Rhinolophua megaphyllua 

Vespertllionldae: 
Nyctophilua t imorienaia 
MiniopteruB ach re ibe re i i 
Myotia adveraua 
Nyetioeiua greyi 

Red fruit bat 
Grey-headed fruit bat 

Yellow-bellied bat 

Eastern horse-shoe bat 

Greater long-eared bat 
Bent-winged bat 
Large-footed bat 
Little broad-nosed bat 
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Molossldae: 
Tadarida a u a t r a l i a 
T. planicepa 

Canidae: 
*Vulpes vulpes 
Canis f ami l i a r i a 

Felidae: 
^Felie catus 

Suidae: 
'̂ Sus ecrofa 

Cervldae: 
*Cervu8 unicolor 

Bovidae: 
"^Capra hircus 

White-striped bat 
Little flat bat 

CARNIVORA 

Pox 
Dingo 

Cat 

ARTIODACTYLA 

Pig 

Sambar deer 

Goat 

+ The locality information for this specimen record is probably erroneous 
(J. Dixon, National Museum of Victoria, pers. comm.). 

* Introduced species 
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G. MAMMAL ABUNDANCE, DISTRIBUTION, POOD, HOME 
RANGE, NEST SITES, AND SPECIMENS COLLECTED 

Tachygloeaua a c u l e a t u a (echidna) 
Abundance & distribution: Widespread but uncommonly encountered. Six Individuals 
were recorded during the 1973 wildlife surveys in the study area. 
Food: Insects, chiefly termites and ants. 
Home range: Movements appear related to food availability. The species is fairly 
sedentary if food is plentiful, but covers large distances when it Is scarce. 
Nest sites: Over-winter hibernation sites are dug under logs, rocks, or may be 
situated In rabbit burrows. 
Habitat preference: It probably occurs throughout all habitat types in the study 
area with the possible exception of Intensive farming areas (e.g. tobacco farms). 
Most recent specimen: 1972 (PWD 8482); observed in 1973 surveys (MU & PWD) . 

Ornithorhynchus ana t inua (platypus) 
Abundance & distribution: Not commonly observed, probably because of its cryptic 
habits. Local residents report that they are common and occur in all the major 
streams of the area including the Murray, Mitta, Kiewa, Ovens, Buckland, Buffalo, 
and King Rivers, 
Food: Aquatic Invertebrates, chiefly crustaceans and annelids. 
Nest sites: Burrows are constructed in loose soil along banks of streams. The 
close proximity of burrows to the ground surface, usually less than one foot and 
occasionally as little as a few inches, makes them susceptible to cave-ins when 
heavy animals such as cattle graze along river banks. 
Habitat preference: Most rivers and some of their more substantial tributaries 
are suitable; the platypus needs permanent water, preferably with muddy substrates. 
Most recent specimen: 1972 (PWD 8481). 

Macropua g i g a n t e u s (great grey kangaroo) 
Abundance & distribution: Common and widespread, usually associated with the 
larger blocks of forest and woodlands. 
Pood: Chiefly grasses, but they also browse on sclerophyllous shrubs. 
Home range: Movements are probably related primarily to food availability. They 
can travel long distances but are relatively sedentary if food is plentiful, 
movements then are limited to moving out to graze at night and returning to resting 
areas during the day. 
Nest sites: Shelters under low dense shrubs during the heat of the day. 
Habitat preferences: Associated with relatively open flat country or sloping 
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foothills (a variety of dominant vegetation forms are suitable). The important 
habitat requirements are shelter (trees and shrubs) and open grassland for grazing. 
Most recent specimen: 1972 (PWD 8375); observed in 1973 surveys (MU & PWD). 

Wallabia b i c o l o r (black wallaby) 
Abundance & distribution: Common and widespread in the larger blocks of Crown 
land. 
Food: Grasses and browse shrubs. 
Home range: Probably fairly sedentary; In optimum areas 1 ha appears sufficient 
to support one animal, but this area is rarely circular and often Is intricately 
related to adjacent home ranges (G, Edwards pers. comm,). 
Nest sites: Usually takes refuge In thick scrub during the day. 
Habitat preference: Generally found in the moist forest areas. Almost Invariably 
found in or near dense undergrowth beneath a variety of dominant vegetation types, 
which Include mixed box woodland, broad- and narrow-leafed peppermint forest, and 
alpine ash forest. 
Most recent specimen: 1972 (PWD 8730); observed in 1973 surveys (MU & FWD), 

P e t r o g a l e p e n i c i l l a t a (brush-tailed rock wallaby) 
Not recorded in the study area, but some of the older residents remember them 
being abundant on Mount Typo "many" years ago, 

Potoroua t r i d a c t y l u a (potoroo) 
The evidence for this species being present in the area is a specimen lodged in 
the National Museum. The present curator of vertebrates (Miss J. Dixon) believes 
the specimen was mislabelled and that it probably originated from a southern 
coastal district, 

Trichoaurua vu lpeou la (brush-tailed possum) 
Abundance & distribution: Common and widespread throughout the study area. 
Pood: Predominantly vegetarian; mainly fruit and leaves. 
Home range: Probably several hectares per animal, but ranges overlap. Territories 
are marked with secretions from specialized scent glands. 
Nest sites: Usually retires to hollow limbs during the day, but has been known 
to take refuge in drains and rabbit burrows. 
Habitat preference: Usually found in dry open forest and woodland, but is also 
a successful resident In cultivated and urban areas. 
Most recent specimen: 1973 (NMV CIO8OI). 
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Tfichosurus caninua (bobuck) 
Abundance & distribution: Restricted distribution In the study area. The only 
records come from Mount Emu and near Archerton. Possibly moderately common in 
suitable areas. 
Pood: Predominantly vegetarian; mainly fruit and leaves, 
Home range: Probably similar to T, vu lpeou la . 
Nest sites: Usually hollows in dead or old trees. 
Habitat preference: Typically occurs in wet open forest such as alpine ash areas 
It inhabits the thick understorey, but often forages on the ground. 
Most recent specimen: None; observed in 1973 surveys (MU & FWD). 

Pseudocheirue p e r e g r i n u e (common ring-tailed possum) 
Abundance & distribution: Moderately common and widespread. 
Pood: Primarily vegetable matter; mainly fruit, seeds, and leaves. 
Nest sites: Either builds a spherical nest in dense arboreal vegetation or nests 
in hollow limbs. 
Habitat preference: Characteristically a species of dense shrub layers such as 
occur in wet open forest and gully vegetation. Populations also Inhabit narrow-
leafed peppermint forest, mixed box, red gum, and callitris pine associations. 
Most recent specimen: 1972 (NMV C10503); observed during 1973 survey (MU). 

Petaurus b r e v i o e p s (sugar glider) 
Abundance & distribution: Uncommon, but widespread. 
Pood: Insects and blossoms. 
Home range: Large distances can be covered but only relatively small areas are 
needed to support populations. 
Nest sites: Hollow limbs. 
Habitat preference: Probably occurs in all forest and woodland communities where 
areas are large enough to support viable populations. 
Most recent specimen: 1933 (NMV C669) ; observed in 1973 survey (MU). 

Petaurua n o r f o l c e n a i a (squirrel glider) 
Abundance & distribution: Rare; distribution uncertain but probably restricted. 
There are records from Beechworth and near Chlltern. 
Pood: Insects and blossoms. -
Nest sites: Hollow limbs. 
Habitat preference: The few available records indicate that it Inhabits open dry 
woodland such as red gum and red Ironbark associations. 
Most recent specimen: 1972 (NMV C10809). 
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Petaurua a u a t r a l i a (yellow-bellied glider) 
Abundance & distribution: No specimens are known from this area but O'Donnell 
(1970) in an account of gliders in the Porepunkah area almost certainly refers 
to this species in mistake for the greater glider (Sohoinobates v o l a n a ) . (The 
MU survey reports possible sightings at the Stanley Yelbow forestry camp). 
Food: Blossoms, sap, and Insects. 
Home range: Possibly requires a larger area than other possums, but few 
quantltive data have been accumulated. 
Nest sites : Hollow limbs. 
Habitat preference: Usually wet open forest and in the study area it is probably 
restricted to this forest type (with the exception of snowgum woodland). 
Most recent specimen: None from the study area. 

Sohoinobates volans (greater glider) 
Abundance & distribution: Common and widespread. 
Pood: Exclusively vegetarian, it shows a preference for particular species of 
plant, mainly eucalypts, but also eats mistletoe. 
Nest sites: Hollow limbs. 
Habitat preference: All wet open forest habitats including snow gum in some areas, 
and some dry open forest habitat such as broad-leafed peppermint. The most 
favoured habitat appears to be a mixture of narrow-leafed peppermint and blue gum. 
Last specimen collected: I966 (FWD P627); observed in 1973 surveys (MU & FWD). 

Acrobatea pygmaeua (feather-tailed glider) 
Abundance & distribution: Common and widespread. 
Food: Insects, supplemented by nectar and sap. 
Habitat preference: All woodland and forest communities. 
Last specimen collected: I96I (FWD PP 221). 

C e r o a r t e t u s nanua (Eastern pigmy possum) 
Abundance & distribution: Uncommon and probably restricted. Most records are 
from the Yackandandah area. 
Food: Insects, blossoms, and nectar. 
Nest sites: Hollow limbs and crevices. 
Habitat preference: Usually occurs in areas with well-developed shrub strata. 
Occurs in a wide range of dominant vegetation types in other parts of Victoria, 
and probably in the study districts. 
Last specimen recorded: I968 (FWD P773). 
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Phaaaolaro toa o ine r eus (koala) 
Abundance & distribution: Uncommon and restricted. Most, if not all. koalas in 
the area emanate from repopulations with animals from French and Phillip Islands. 
Three animals were released at Wangaratta in I928 and 21 at Chiltern in 1968, 
Food: Strictly vegetarian, with a preference for leaves of particular eucalypt 
species. 
Nest sites: None constructed. 
Habitat preference: Determined mainly by the availability of suitable food trees, 
which, in the study area, include manna gum, messmate, swamp gum, and narrow-
leafed peppermint. 
Last specimen collected: I965 (PWD 164). 

Vombatus u r s i n u s (wombat) 
Abundance & distribution: Common and widespread. 
Food: Strictly vegetarian: feeds on grasses, herbs, and roots. 
Nest sites: Digs burrows usually under roots or rocks, some being quite elaborate 
and extending for as far as 20 m. 
Habitat preference: Now apparently restricted to moist gully areas throughout 
wet and dry open forests. There Is considerable evidence that they formerly 
burrowed on drier ridge tops but they don't appear to do so now, although terri­
tory demarcation sites are common throughout. 
Last specimen collected: 1973 (PWD 8697). 

Peramelea naau ta (long-nosed bandicoot) 
Abundance & distribution: Uncommon but fairly widespread. 
Pood: Omnivorous but primarily an Invertebrate-eater. 
Nest sites: Builds a stack of vegetation, usually in thick scrub. 
Habitat preference: Characteristically inhabits wet open forest or dense shrub 
strata such as those formed by bracken thickets and water ferns in gullies. 
Last specimen collected: 1972 (NMV CIO523). 

Dasyurua maoulatua (tiger cat) 
Abundance & distribution: Rare. There are few records from the study area. One 
specimen is recorded from Wangaratta and a grazier sighted an animal near 
Dandongadale. 
Food: Carnivorous, feeding primarily on vertebrates, but insects also form a 
portion of the diet, particularly of young animals. 
Home range: Sexually and seasonally determined. Males become hyperactive during 
the breeding season and probably travel many miles. 

5033/74-22 
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Nest sites: Probably hollow logs, caves, and perhaps arboreal crevices. 
Habitat preference: Occurs in most habitat types in other Victorian areas, but 
its status in this study area is unknown. 
Last specimen recorded: 1959 (FWD D230). 

Phaacogale t a p o a t a f a (tuan) 
Abundance & distribution: Uncommon but widespread. 
Food: Vertebrates (E.G. birds) and insects. 
Nest sites: Hollow logs and arboreal crevices. 
Habitat preference: Most commonly found in drier vegetation 
woodland and dry open forest, but probably occurs throughout 
Last specimen recorded: 1970 (NMV C10295). 

communities 
most forest 

such as 
habitats 

Antechinue f l a v i p e a (yellow-footed antechinus) 
Abundance & distribution: Uncommon and restricted to the north-western half of 
the study area. 
Pood: Primarily arthropods. 
Nest sites: Hollow logs. 
Habitat preference: Woodland with well-developed litter; ground cover is 
usually essential. 
Last specimen recorded: 1947 (NMV CIOI6); recorded in 1973 surveys (MU). 

Antechinue e t u a r t i i (brown antechinus) 
Abundance & distribution: Common but more or less restricted to the south-eastern 
half of the study area. 
Pood: Primarily arthropods. 
Nest site: Hollow logs and arboreal crevices. 
Habitat preference: Generally found in wet open forest communities with substant­
ial development of ground litter and/or ground shrubs. 
Last specimen recorded: 1973 (NMV C11255); recorded in 1973 surveys (MU & PWD), 

Antechinue awainaoni i (Swainson's antechinus) 
Abundance & distribution: Uncommon and restricted to the ranges in the south­
eastern half of the study area. 
Food: Primarily arthropods, but some vertebrates (e,g. lizards) may be eaten. 
Nest site: Hollow logs and probably burrows. 
Habitat preference: Pound in moist gully situations where ground vegetation 
(e.g. water fern and sedge) is well developed. This type of situation Is only 
found In wet open forests in the study area. 
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Last specimen recorded: 1973 (NMV C11099); recorded in 1973 surveys (MU & PWD). 

Battua fueoipea (bush rat) 
Abundance & distribution: Very common, but restricted to the wet and dry open 
forests in the ranges. 
Food: Omnivorous, eats arthropods and some vegetable matter. 
Nest site: Digs burrows or builds nests in hollow logs. 
Habitat preference: Common in all forest types where the understorey is well 
developed. This is particularly noticeable along moist creek gullies, where the 
bush rat population attains its highest density. 
Last specimen recorded: 1973 (NMV C11120); recorded In the 1973 surveys (MU & FWD) 

Hydromya c h r y s o g a a t e r (eastern water rat) 
Abundance & distribution: Moderately common and widespread. 
Food: Arthropods, molluscs, and carrion. 
Nest sites: Digs an elaborate series of tunnels, usually along a river bank. 
Habitat preference: Water courses in general; although the slow warm lowland 
streams such as the Murray, provide the best environment. Their range extends 
along the fast-flowing highland rivers and streams but they are not common In 
these areas. 
Last specimen collected: 1968 (FWD R3677). 

Cania f a m i l i a r i a (dingo) 
Abundance & distribution: Generally uncommon and restricted to ranges of the 
south-eastern area and the Baranduda range in the north. Rare in pure form, due 
to Interbreeding with domestic dogs. 
Food: Vertebrates, Insects, and carrion. 
Home range: Capable of long excursions. Nightly wanderings exceeding 45 km 
have been recorded. 
Habitat preference: Occurs in most forest communities but shows preference for 
more open types rather than those with dense understorey. 
Last specimen recorded: None; trapped by Officers of the Vermin and Noxious 
Weeds Destruction Board, in 1973. 

Felie ca tue (cat) , ' / ' • 
Abundance & distribution; Common and widespread. 
Food: Small mammals, birds, and some insects. 
Habitat preference: Occurs throughout most habitat types. 
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Vulpes vulpee (fox) 
Abundance & distribution: Common and widespread. 
Food: Small to medium animals such as reptiles, mammals, birds, frogs and insects. 
Young foxes often feed on fruit. 
Habitat preference: Occurs throughout most habitats. 

Orycto lagus cun icu lua (rabbit) 
Abundance & distribution: Common and widespread. 
Pood: Grasses and herbs. 
Habitat preference: Occurs, with varying density, through all habitat types. 

Lepua europaeus (hare) 
Abundance & distribution: Uncommon and restricted. 
Pood: Grasses. 
Habitat preference: Open grassland, as occurs in lowland farm areas In the 
north-west of the study area. 

Capra h i r a u s (goat) 
Abundance & distribution: Uncommon and restricted: MU survey reported a herd near 
Flagstaff, 
Food: Grasses and shrubs. 
Habitat preference: Not known, the herd observed was In mixed box forest. 

Sue acrofa (pig) 
Abundance & distribution: Uncommon and restricted. 
Food: Omnivorous. 
Habitat preference: Restricted in the study area to the wet and remote forests 
of the southern ranges. 

Bats 

Little information has been collected on bats in the study area. Only the four 
species listed below have been recorded, but anything up to eight additional small 
species and two fruit bats might be added to the list If bats were collected 
systematically. Small bats (microchlropterans) in general occur throughout the 
region. Those listed in Appendix 5B are also insectivorous. As with the four below, 
details of habitat specificity are not known. The horseshoe and bent-winged bats 
both roost in caves, but all the other species usually roost in hollow limbs and 
tree crevices, 
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The bat population in any one area is unlikely to be static. Nomadism and large-
scale migrations are common to many bat species, probably including the two large 
fruit bats (megachiropherans) that may be recorded in the future. They are uncommon 
In Victoria, but both have been recorded in other north-eastern districts. 

fiyatophilue g e o f f r o y i (lesser long-eared bat). 
Abundance & distribution: Probably common and widespread. 
Food: Airborne insects. 
Nest sites: Usually hollow limbs, but the species will occasionally nest in 
buildings. 
Habitat preference: Probably all forest and woodland communities and certainly 
woodland and dry open forest areas. 
Last specimen collected: 196I (NMV C3163). 

E p t e s i c u e p u m i l u s (little bat) 
Abundance & distribution: Recorded by O'Donnell (1970) in the Porepunkah district; 
probably common and widespread. 
Food: Airborne Insects, 
Nest sites: Tree hollows and crevices. 
Habitat preference: Probably occurs throughout the forested areas. 
Last specimen collected: None, 

Cha l ino lobua g o u l d i i (Gould's wattle bat) 
Abundance & distribution: Probably common and widespread. 
Food: Airborne insects. 
Nest sites: Tree hollows and crevices; in other areas often found in the roofs 
of houses. 
Habitat preference: Probably occurs throughout the forested areas, but is more 
often recorded in dry rather than wet open forest. 
Last specimen recorded: I909 (NMV C5140), 

Cha l ino lobua mor io (chocolate bat) 
Abundance & distribution: Probably widespread and common. 
Pood: Airborne insects. 
Nest sites: Tree hollows and crevices. 
Habitat preference: Probably occurs throughout all forest and woodland communities. 
Last specimen collected: 1972 (Forests Commission of Victoria, unpublished data). 
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P. AMPHIBIANS 

Sources of information: 

1. Zoogeographic types after Llttlejohn (1971). 

2. Distributions: based on information supplied by Mr. A.J, Brook. 

3. Abundance: Plsheries and Wildlife Division and Monash University 1973 surveys 
of the area. 

4. Habitat preferences: a) Fisheries and Wildlife Division and Monash 

University surveys 1973, 

b) extracted from a variety of literature cources, 

5. Breeding: extracted from a variety of literature sources. 

6. Peeding: based on information obtained from specimens from the Fisheries 
and Wildlife Division 197^ survey. 
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L i t o r i a a u r e a r a n i f o r m i s (green and golden frog) 
Zoogeographic type: Wide-ranging. 
Distribution: Wide distribution In lowland regions. Extends up river valleys to 
about 300 m. 
Abundance: Common. 
Habitat preference: Well-vegetated permanent dams, creeks, and rivers, especially 
in lowland areas (adults), shaded open waters (tadpoles). 
Breeding: Larval life spans may extend from 12 to 19 months. Larvae are free-
swimming. 

Litoria paraewingi 
Zoogeographic type: Eyrean. 
Distribution: Widely distributed in lower areas, extends up river valleys to 
about 300 m. 
Abundance: Common. 
Habitat preference: Temporary and permanent dams and pools (adults), standing 
waters (tadpoles). 
Breeding: Interbreeds with northern L, ewingi to form hybrids in the Mitta 
Mitta River region. Larvae are free-swimming. 
Peeding: Take adult terrestrial insects such as beetles and aquatic larval 
Insects. 

L i t o r i a l e e u e u r i (Lesueur's tree frog) 
Zoogeographic type: Wide-ranging. 
Distribution: Mainly aasociated with rivers In higher areas. 
Abundance: Common. 
Habitat preference: Plowing water including high-altitude atreams. Larvae are 
adapted to.life on fast-flowing streams. 
Feeding: Poods may Include beetles, spiders., gastropods, and annelid worms. 

Litor ia maoulata 
Zoogeographic type: Southern bassian. 
Distribution: The only report of this species in the study area Is a doubtful 
record of one specimen from near Glenrowan. 
Abundance: Rare, 

L i t o r i a pe ron i (Peron's tree frog) 
Zoogeographic type : Wide-ranging. 
Distribution: Murray River flood-plain and extending into flood-plains of Ovens 
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and Mitta Mitta Rivers. 
Abundance: Uncommon. 
Habitat preference: More permanent waters such as dams as breeding sites, 

Geocrinia v ic tor iana 
Zoogeographic type: Southern bassian. 
Distribution: Favours higher altitudes in the study area. Less dependent on 
permanent free-water breeding sites. 
Abundance: Common. 
Habitat preference: Shallow shaded pools (tadpoles). 
Breeding: Eggs are deposited in concealed terrestrial positions that are later 
flooded. Prom egg to metamorphosis takes 6—8 months. 

Limnodynastes dumerili dumeril i (bull frog) 
Zoogeographic type: Eyrean, 
Distribution: Widely distributed In valleys and lowland areas, tending to avoid 
highland areas. 
Abundance: Common. 
Habitat preference: Temporary and permanent dams, ponds, swamps, and running 
waters ( adults and tadpoles). 
Peeding: Pood Includes Insects. 
Breeding: Eggs are deposited in a large frothy egg mass attached to vegetation 
in still waters. Larvae are free-swimming and the total larval life span is 
13—16 months. 

Limnodyana t ea p e r o n i (Striped Marsh Frog) 
Zoogeographls type: Wide-ranging. 
Distribution: Restricted to lowland areas east of the Mitta Mitta River In 
the study area. 
Abundance: Uncommon. 
Habitat preference: Permanent pools and swamps. 
Breeding: Eggs are deposited in very large frothy masses attached to vegetation 
In still water. Larvae are free-swlmmlng. 

Limnodynaa t ee t a e m a n i e n e i e (Spotted Marsh Prog) 
Zoogeographic type: Eyrean, 
Distribution: Widely distributed In lowland areas extending up river valleys 
to about 300 m. 
Abundance: Common. 
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Habitat preference: Temporary and permanent waters including dams, ponds, and 
swamps. 
Breeding: Eggs are deposited in a small frothy mass attached to vegetatlan In 
still water. Larvae are free-swimming. 

Neobatrachua p i c t u a (Spade foot toad) 
Zoogeographic type: Eyrean. 
Distribution: Ploodplalns of Kiewa and Ovens Rivers. 
Abundance: Uncommon. 
Habitat preference: Most temporary waters. 
Breeding: Larvae are free-swimming and from egg to metamorphsis takes about 
i|̂ —7 months. 

Pseudophryne b i b r o n i (Blbron* s toadlet) 
Zoogeographic type: Eyrean. 
Distribution: Widespread in lowland areas extending up river valleys to 
about 300 m. 
Abundance: Common, 
Breeding: Eggs are deposited in concealed terrestrial positions that will later 
be flooded. Larvae hatch in an advanced state of development and seek out 
shallow shaded pools. Prom eggs to metamorphsis takes 6—7 months. 
Feeding: Pood may Include small beetles, 

Ranide l la a i g n i f e r a (brown froglet) 
Zoogeographic type: Wide-ranging. 
Distribution: Extensive, mainly associated with rivers and flood-plains. 
Abundance: Common, 
Habitat preference: In general, temporary or permanent flowing or still waters; 
larvae prefer the bottom regions of shallow waters. 
Breeding: Egg metamorphsis takes 6—10 weeks. 
Peeding: Insects, including flies. 

Ranide l l a p a r i n a i g n i f e r a and R, a l o a n e i 
Zoogeographic types: Eyrean. 
Distribution: Flood-plains of major rivers. 
Abundance: Common. 
Habitat preference: More permanent flowing or still waters. 
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Uperole ia rugosa 
Zoogeographic type: Eyrean. 
Distribution: Associated with flood-plains of the Mitta Mitta River. 
Abundance: Uncommon. 

Limnodynastes f l e t c h e r t (Barking Frog) 
Zoogeographic type: Eyrean. 
Distrubtion: Restricted to flood-plains of the Murray, Ovens and Mitta Mitta 
Rivers, 
Abundance: Uncommon. 
Habitat preference: Relatively permanent open water. 



309 

APPENDIX 6 

EXPLANATION OF SOIL TERMS 

Soil horizon 

A layer of soil material that lies 
approximately parallel to the surface 
and differs from other layers. A pro­
file is a vertical section through all 
the soil horizons and extends into the 
parent material. 

Texture 

A measure of the proportions of the 
constituent particles in the soil 
(sand, silt, clay). It is assessed in 
the field on moist samples of the soil 
and may be checked against laboratory 
analysis for the actual proportions 
present. 

The texture grades may be arranged in 
six texture groups as follows: 

1. The Sands - sand; 
sand; 

2. The Sandy loams -
sandy loam; light 

3. The Loams - loam; 
silt loam; sandy 

4. The Clay loams -
sandy clay loam; 

5. The Light clays -
clay; light clay; 

6. The Medium-Heavy 
heavy clay. 

loamy sand; clayey 

sandy loam; fine 
sandy clay loam; 
loam, fine sandy; 
clay loam; 
clay loam; fine 
silty clay loam; 
sandy clay; silt 
light medium clay; 
clays - medium clay; 

Soil structure 

Refers to the combination or arrange­
ment of primary soil particles into 
secondary particles, or peds, and may 
be graded according to the distinctness, 
cohesion, stability, size, and shape of 
these peds (or to their absence). 

Infiltration rate 

The soils ability to absorb heavy rain; 
it depends on properties at and below 
the surface (surface crushing, porosity, 
impeding horizons) and on existing 
moisture status of the soil. 

Available water 

Refers to the amount of water that the 
soil can store after drainage in a form 
available to plants. Such stored water 
may prolong plant growth after losses 
due to evapotransplration exceed gains 
from precipitation. 

Air porosity 

The proportion of the soil volume filled 
by air several hours after rain. 

Carbon:nltrogen ratio 

Indicates the amount of available nit­
rogen. Ratios of less than 12 seem to 
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be desirable for the satisfactory 
growth of most crops, and pastures, but 
in virgin soil the ratio often exceeds 
20. 

The Cation exchange capacity (C.E.C.) 

A measure of the soils ability to hold 
nutrients in a form available to plants. 
It bears a close relation to the organic 
matter and clay fraction of the soil. 
Ions such as phosphate or calcium can 
be exchanged for other ions in the soil 

and may thus be available for plant 
growth. 

Soil pH 

Its degree of acidity (or alkalinity) -
the higher the pH, the more alkaline in 
the soil, 

Gilgaied 

Refers to calcarious clay soils with a 
local relief of mounds and depressions. 



APPENDIX 7 

HSXIOUS WEEDS 

The following list shows ths apsclea of noxious weeds recorded In Che Morth-eaatern Study 
Area Dlstrlcta 3, A.and 5. DlBtributlon of Che varloua ipecIeB Is Indicated for each block 
by ch. number of parlahes In which the apeclea la known to occur. The total number of 
pariahs, wltnin each block la ahown at the head of tne apeclea list. 
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Weed Species 

(Hunber of parishes In blockl 

Amglnckla Amainakia app. 
Apple of Sodom Solanui^ aodonaum 
Bathurst hurr t a i t h i u x spino.um 

Bindweed Convelvulum a r v e n e i a 
Blackberry l iubui spp. 

Botthorn Lyaiuii fe rBaiaa imum 
Caltrop T r i b u l u a t e r r a e t r i e 

Canel thorn iLlhagi a an. 2D run 
Cape broom S a n i a t a monepeeaulana 
Chilean ceatrum IT.eCrun p a r g u i 

Davlls claw (purple flowBr) r r o b a m a i d a e l o u i m i a n i a e 

Drooping prickly pear OpunCia v u l g a r i a 
English broom Sarcthamnua a e o p a r i u B 
Erect prickly pear Opuni ia a t r i o t a 
Fennel F o e n i a u l u a uiilgar. 

Purse Ulax au ropaaua 
Oreat mullein Va rbaaau i t hapeua 

Hawthorn C r a t a e g u a monogyna 
Hemlock Coniun maaulatuiw 
Horehound Marrubiun tiulgara 

Italian or cutleaf blackberry KubuB t a a t n i a t v a 
Khaki weed :<2Cirnaiit:<i*rti r,p*n* 

NoonHoora burr X a n t h i w pungane 
Hut-grSBs CtparuB rstundus 
One-leaf cape tulip Bomaria b r e y n i a n a 

PaupBB llly-of-the-valloy S a t p i a h r a a o r i g a n l f o H a 
FatepBon'B curse t e h i w l y a o p t i a 

Fralrle ground cherry T h y a a l l i l a n e a a l a t a 
3t. John's wort Hyp,r<ou»i p a r f o r a t u n 

Sand mustard op sand rocket D i p l a t a x i e C e n u i f o l i a 
Skeleton'Wend C h c n d r i l l a J u n a e a 

Souraob Oxa l i a p e a - o a p r a a 
3plny broom Caluootame a p i n o a a 

Spiny ruab J u n a u i aot i tua 
Stinkwort I n u l a g r a o e o l e n a 
Sweet briar aoaa r u b i g i n o a a 

Thlstls, saffron Ca r tKa iua l a n a t u a 
ThlBtls, Saint Barnaby's C t n t a u r e a a o l a U t i a l i e 

Thlatle, scotch OnopordvK aoan th ium 
Thlatle, slender Cardura t a n u i f l o r u a 
Thistle, epear Ci ra ium u u l g a r e 

Thistle, spottad or variegated s i l y b u m mar l anuf 
Thorn apple Datura app-

Tobacco K i a o t i a n a t a b t a u n 
Topped lavender Lavandula e t o e a h a t 
Tree of heaven A i l a n t h u a a l t i i B t m a 

TutBin Syper iaum androaaamum 
Two-leaf caps tulip Bomaria iwiniata 
Wheel cactus Dpunt ia rob t ia ta 

Wild nlgnonette Ra tada l u t t o l a 
Wild teasel Dipeaaua fu l lnaum 
Wild watsonla Va taon la b u l b i l l i f e r a 

Block 

Indigo 

(9) 

1 
9 

1 
S 
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2 

1 
1 

1 

2 

a 
fi 
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9 

e 

5 

9 
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9 
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3 

7 fi 
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4 
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5 

1 
i 

3 

Klewa 

(13) 
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12 

2 
13 

1 

i 

fi 

1 

1 

6 

7 
i 
10 

3 

fi 

11 

13 

1 
13 

s 
1 

1 
12 
13 

e 

13 
12 

13 
9 

5 
G 
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2 

13 
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It 

« 
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2 

3 

t 

1 

1 

2 
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It 
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1 
2 
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Dorchap 

(11) 

2 
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1 
9 
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2 
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2 
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1 

B 
6 

6 

6 

2 
1 

U 
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1 

li 

1 
11 

11 
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10 
11 

2 
2 

10 
9 

7 
1 
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3 
1 

3 
2 

1 
1 
2 

Pore­
punkah 

m 

1 

5 

2 

s 

5 

3 
1 
1 

5 
3 
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5 

3 

2 

2 
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