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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
publie 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,
Distriet 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
basliec informatlion, which the Counecll
will itself study, and so make informed
and constructive suggestions to the
Councll for its consideration.

In making this report avallable 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 1s hoped that in making
submissions, members of the community
will use as a baslis the Informatlion
provided by thls study. The Councll
will make its recommendations only after
due conslderatlion of these submissicns.

Demands for land for various purposes
are many and varled, 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 criterla.

Submissions are now Invited and should
reach the Secretary of the Land
Conservation Council within 60 days of
the publication of this report, as
notiflied in the Viectorlan Government

a,6.McL,, DIMMICK
Chalrman

Land Conservation Councill,
L6y St. Kilda Road,
MELBOURNE. 3004,
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LAND CONSERVATION ACT 1970
EXTRACT
"Reserved forest" and "State forest"

have the same meanings as in section
Section 2. 3 of the Forests Aet 1958,

Public land

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

f1) "Publie land" means -

(a) land which is not within a city
town or borough and 1s -
(a) any Minister of the Crown in
(1) unalienated land of the whom any land is vested; or
Crown including land
permanently or temporari-
ly reserved under section
14 of the Land Act 1958

and State forest;

(b) the Minister responsible for a
publie authority in which any
land 1s vested -

by proclamation published in the

(11) vested in any public
authority (other than a
municipality or a sewer-
age authority within the
meaning of the Sewerage
Districts Aet 1958); or

(111) 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

Government Gagette declare any such
land to be publlic land for the pur-
poses of this Act.

Functions of the Councill

Section 5.

(1) the Council shall -

(a) carry out investigations and
make recommendations to the
Minister with respect to the use
of publie land in order to pro-
vide for the balanced use of
land in Victoria;



(b) make recommendations to the
Governor in Councll as to the
constltution and definition of
water supply catchment areas
under the Se¢il Conservation and
Land Utilisation Aet 1958; and

(c) advise the Soil Conservation
Authority concerning pollcy 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 Vietoria 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;

(e¢) 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;

(3)

(4)

(1)

(v)

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

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

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

Where the 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 satlisfactory use and manage-
ment of the land in the public
interest.

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
Vietorlia and the Council shall
conslder any such submissions before
making any recommendation under
paragraph (a) of sub-section (1).

Investigatlions, Notices and Reports

Section 9.

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)

(3)

Before commencing any investigations
under paragraph (a) of sub-section
(1) of section 5 the Council shall
publish a notice in the Government
Gazette, 1n a newspaper circulating
throughout the State and 1n a news-
paper circulating particularly in or
in the vicinity of the area or
distriet to be investlgated stating
that an investigation of the dis-
triet or area described in the
notice 1is to be carried out for the
purposes of this Act.

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

(a) publish a report of the invest-
igation;

(b) give notice in the Government
Gazette of the publication of
the report, the address where
coples of the report may be
obtained or inspected and
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

(e¢) 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
distriet investigated of the

publlecation of the report, the
address where coples of the
report may be obtalined 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-

misslons in relation to such report
made by any person or body within 60
days of notlce being given under
paragraph (b) of sub-section (3).

Notice to be glven to public
departments and authoritles in
certaln cases.

Section 10.

(1) Not earlier than 60 days after

notice being glven 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 siltuated;

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

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



(2)

(3

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

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 provisilons of sub-
section (4) of section 9 or sub-
section (1) of this section.

Where the Council has made a recom-
mendation to the Minister under
paragraph (a) of sub-section (1) of
section 5 the Mlinister 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

(vi1)

the Governor 1n Councll that notice
of the recommendation or that part
of the recommendation that affects
the government department or publie
authority concerned and where notice
of that recommendation or part 1is so
given by the Governor in Council it
shall be the duty of the government
department or public authority to
use all dilligence 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.

Sectlion 11.

A copy of every recommendation of the
Council made under sub-section (1) of
section 5 and of the proposals of the
Council submitted to the Minister
pursuant to sectlion 7 shall be lald
before both Houses of Parliament within
fourteen days of the making thereof

if

Farliament 1s then sitting and if

Parliament 1s not then sitting within
fourteen days after the meeting of
Parliament.

A copy of the Land Coneervation Aet 1970 can be obtalned from the Government Printing

Offlce, 7a Parliament Place, Melbourne, 3002.
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AIMS AND METHODS

This report brings together information
that 1s relevant to decislions regarding
the future use of public land in the
three study districts.

It describes the physical nature of the
land and its environment, examlines 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 faectual
basis on which land use recommendations
can be formulated.

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

Although public land has been emphasiz-

ed, the report conslders all land in the
study districts to place public land in

perspective.

The text 1s divlided into four main sec-
tions. Part I, an introductory section,
outlines the conservation and ecological
principles that are followed and glves a
brief description and hlstory of the
area.

Part II describes the mailn features of
the environment for the whole study
districts. Maps included show physiog-
raphy, geology, and topography. Another
map 1n 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 whiech 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 publie land. Hazards assoclated with
these land uses, such as soll deterior-
ation and fire, are also discussed.
Primary production, minerals, and re-
creation maps are included in this sec-
tion.

Part IV provlides more detailed inform-
ation and, for convenience, the study
districts have been divided inteo 12

blocks., The information is set out 1in



a consistent format of headings so that A number of appendices glve details of
the reader can readily find specific fauna, flora, and climatic data for the
information for any block and compare it study districts and information on water
with others. quality standards.



CONSERVATION

Conservation 1s concerned with Man's re-
lation to his environment. It 1s often
sald to be the wlse or balanced use of
regources. Because wlsdom and balance
are not absolute terms, the princlples
set out here attempt to explaln this
concept.

Conservation can be considered as an
endeavour to anticlipate and resolve
conflicts between the individual and
soclety about the present and future use
of resources, and between competing uses
of the same resource. The conservation-
ist 1s aware of long-term needs and rec-
ognizes that a community requires land
for recreatlional, scientific, and
aesthetle 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 dlstinguished, according to
whether they are renewable,

Non-renewable resources

The gquantlty 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 oll and gas
fields of Bass Strailt provide another
example.

Conservatlion 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 lncrease
or decrease over time, Animal and plant
communitles 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 deslred state 1s lost for
many generations.

Conservation of renewable resources
requlres a thorough understanding of
ecologlcal prilnclples and the develop-
ment of sound management techniques
based on those prineiples. An ecosystem
typlcally contains many components that
are interrelated. A change in any one



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

Man 1s part of the ecosystem and, like
every other organism, influences and

1s Influenced by the other parts. The
development of new technology has in-
ecreased his ability to modify the envir-
onment., Many new techniques have both
advantages and disadvantages. 0Often the
disadvantages are not obvicusly linked
to the new technligue and cocnly emerge in
the long term - the use of insecticldes
can increase the production of food or
fibre dramatically, but may also reduce
the populations of predatory birds and
insects and so encourage the build-up

of other insect pest populations.

Relatlons Between Resource Uses

Many uses of a resource are compatible.
They may be supplementary and add to
each other, or complementary 1n 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 plenics within a forest
may be complementary in the sense that
pilenickers galn access along tracks and
use open spaces created during timber

operations. It may become competitive
i1f logging makes the forest an unsuit-
able picnic area, and at other times
pilcnickers may present a considerable
fire risk. In general, decisions on
land use will involve selectlng major
land uses for a particular area, and
determining other uses compatible with
these and the intensity of use above
which they become incompatible.

The principles of land use

In the past our soclety 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 declded 1n
relation to short-term advantage when
conflict arose. The deleterlious 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
sectlions of soclety, on both reglonal
and State bases, as well as the needs of
this and future generations. These
needs should be clearly stated as aims.

The intangible values of recreation,
aesthetics, and preservation must not be
ignored. In addition to actively pro-
vliding 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
benefieial combination of suech uses. It
may be necessary to define major aims
and to assess levels above which second-
ary uses are unacceptable,

Where land has been commltted to a

particular use, it should be managed so
that its capability for that use 1s not

5033 /74=1

impaired. Uncommitted land should be
maintained iIn 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 soclety and technology
change,
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THE STUDY

The study districts cover an area that
includes the Shires of Beechworth,
Chiltern, 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 cn the other large-
scale maps throughout the report, foll-
ows several different features. These
include roads, rivers, shire boundaries,
and, for about 32 km 1n the south, the
379 South parallel. The rural city of
Wodonga has been 1lncluded in thils des-
eriptive report for convenience, since
the city boundary bisects a large block
of public land.

Publie land within the study districts
comprises about 421,400 ha - about 50%
of the total area - malnly on the higher
ground. It covers very large continuous
areas 1n the south, but towards the
north 1t 1s principally located on 1so-
lated hills, separated from one another
by the predominantly agricultural land
in the wvalleys.

The land in the east, in the Tallangatta
Creek and Mitta Mitta wvalleys, forms
part of the Hume catchment area and has
been proclaimed as such under the Soil
Conservation and Land Utilization Act

DISTRICTS

Tobacco farme in the Ovens valley, with
Mount Buffaleo in the background



HLNOS

LAND CONSERVATION COUNCIL
VICTORIA

MORTH EASTERN STUDY AREA
DISTRICTS 3 485

s Mildura

¢ BENDIGOD

BALLARAT™

/ .
GEELONG g

OCEAN

NEW SOUTH WALES

ELBOURNE

HASS

MILES

Scale 1:3,500,000

LOCALITY PLAN

ol 100
e ee—— St
{ 100 150
Orryong,
L
i o "'s..,‘
\?‘ Ly Yo
G

STRAIT



1958, The other main streams in the
districts are the Kiewa, Ovens, and King
Rivers. The two dams - Lake Willlam
Hovell and Lake Buffalo, on the King and
Buffalo Rivers respectively - have been
built to regulate river flows.

Population

Approximately 25,000 people live 1n the
study districts, where the main towns
are Beechworth, Myrtleford, and Bright.
The population has been 1lncreasing grad-
ually in absolute numbers, although 1t
now represents only approximately 1% of
the State's total and this proportion
has been dec¢linling. Two large urban

centres just ocutside the districts, Wan-
garatta and Wodonga, are both growlng.
Between 1954 and 1971 Wodonga had a 50%
increase in population and Wangaratta's
population inereased by 68%. Wodonga
forms part of the planned Albury--
Wodonga growth complex. Tables 1 and 2
give the statlstics for the area.

Employment

Agriculture and forestry and their re-
lated industries provide the malin 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 3,153 3,508 3,555 3,119
Bright N/A N/A THT 858
Mount Beauty?® 2,216 1,509 1,568 1,571
Myrtleford 1,538 2,123 2,545 2,741
Wangaratta®* 10,715 13,784 15,268 15,586
Albury--Wodonga (Victoria part)* 5,259 7,498 8,653 10,528

¥ Qutside the study districts



TABLE 2

POPULATION STATISTICS FOR LOCAL

GOVERNMENT AREAS
AT CENSUS, JUNE 30

1954 1961 1966 1971 Area (ha)
Beechworth Shire 4,ou17 4,845 4,806 4,506 77,216
Part of Bright Shire N/A N/A N/A 1,254
Chiltern Shire 1,613 1,652 1,522 1,400 kg ,792
Myrtleford Shire 2,658% 3,770 4,374 4,43y 71,280
Oxley Shire 4,356 5,185 5,318 5,642 279,825
Part of Wangaratta Shire N/A N/A N/A 938
Rural City of Wodonga + 10,924 12,968 11,878 13,074 34,733
Yackandandah Shire 3,131 3,063 3,063 2,971 111,197
Part of Towong Shire N/A N/A N/A 2,155
Total for study districts 23,300
Total including Wodonga 36,374

# This figure and those for preceding years have been adjJusted
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 18 improved by the con-
vergence of a number of main highways,
including the Murray Valley, Riverina,
and Olymple Highways and the Alpine Way.
Roads within the study districts tend to
follow the main valleys. The ranges
tend to restrict east--west movement.

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

alrfield lies at Wangaratta and numerous
authorized landing areas lle within the
districts.

The rallway system 1n the districts 1s
restricted to freight services. Wodonga
and Wangaratta are on the main Sydney--
Melbourne line and have comprehensive
rall services.

Fower

Several major transmission lines trav-
erse the study distriets. They run from
the Snowy Mountaln and Klewa Hydro-
electrlic schemes to the South Morang
terminal statlon near Melbourne and to
the terminal statlion at Glenrowan. In
addition, a terminal statlion at Dederang
and zone sub-statlons at Myrtleford and
Bright service local demands.
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HISTORY

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 belleved that the Aborig-
ines were there for thelr beneflt and
should serve thelr ends or forfelt any
right to remain. The officlal returns
of 1862 show that only about 60 remained
in Victorla 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 expleoration
and initial settlement of the area
started 12 years later. William Wyse,

the first pastoralist to cross the
Murray Rlver, took up a run at Bonegllla
for C.H. Ebden. Most of the area was
taken up by pastoralists 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 inexperlenced or
unsuited to the life, falled. They were
falrly moblile 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
recelved a degree of securlity of tenure,
and the discovery of gold in 1852 (with
its consequent gold-rushes) gave them a
profitable market for thelr stock and
made them a relatively rich as well as
priviledged class.

Mining

Alluvial gold was discovered about
February 1852 in Spring Creek. The
population increased dramatically and

by the end of 1852 Beechworth had 20,000
people, Victorila's population increased
to almost half a million by 1858.
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Underground deep-lead mining wae later replaced by sluicing operations



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 mlining years,
anti-Chinese feelings caused some prob-

lems. The worst i1ncidents were on the
Buckland goldfields in 1857.

The result of the Victorlian gold rushes
was the conversion of Victoria from a
pastoral extension of New South Wales
and Tasmania into a bustlling and wealthy
colony.

Much alluvial materials was removed by eluicing; eluicing 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 1838. The Murray River
was important for river trafflc, espec-
1ally during the gold rush, with Albury
and Wahgunyah providing the nearest
ports. The river declined in importance
as a transport route as the rallway and
roads were developed.

Rallways caused a conslderable 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 1876, and
another reached Myrtleford in 1883, ex-
tending to Bright in 1890. The narrow-
gauge line from Wangaratta to Whitfield
was completed in 1899,

The rallway system declined in import-
ance with the development of motorized
transport. The Whitfield and Beechworth
~=Yackandandah lines were closed in 1953
and 1954 respectively.

Bushrangling era

Daniel Morgan in the 1850s was one of
the first bushrangers in the area.
During the 1870s and '80s feuds between
the selectors and squatters, with all
the ensulng bitterness, led to a renewal
of bushranging 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 1880 and closer
settlement, reduced the tension in the
community and helped to bring thils era
to a close.

Local government

The original shires were proclaimed by
1874, 1In May 1960 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 1850s revolution-
ized farming by providing a large local
market. Miners stimulated the growth of
dailry-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 unsultable for cultivat-
ion and horse-breeding was important.
Hop- and tobacco-growing became estab-



lished. The general pattern of agricul-
ture that emerged by the 1880s was bas~
ically the same as today's.

However, agrlculture has generally be-
come more intensive since then and
yields and quality of agriculture prod-
ucts have improved. Production from
pastures was greatly inecreased by the
wldespread use of subterranean clover
and super-phosphate fertilizer during
the 19208 and by the introduction of
myxomatosis in the early 1950s.

Mount Buffalo Natlonal Park

Hume and Hovell commented upon 1ts wvis-
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 1ts height, and 1t became neces-
sary to prevent the uncontrolled use of
forests for timber.

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

15

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

The first conifer plantation was started
at Bright on dredged river gravels 1in
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 plantatlons have been

Freeburgh Dredge, 1850
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greatly 1ncreased since then and better-
quality land 1is 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 1t 1s mountalnous, grading down
to hills and plains towards the north.
The form of these hills has been govern-
ed to some degree by thelr 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 volecanic rocks of Upper Devonlan and
Lower Carboniferous age. The central
reglon has developed from more erodable
sedimentary rocks, but alsc contailns
granite intrusions that are surrounded
by elevated rims of sedimentary rocks
hardened by metamorphism. The third
region, the eastern section of the study
area, 1s composed of metamorphic rocks
that are relatively resistant to weath-
ering and of granitic material that has
been conslderably 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 thls material capping
gsome 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 syncline. This sloping
plateau lies Just east of Cheshunt South
and continues to slope for about 5 km to
the axis of the syncline. 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 thils region are hard
resistant voleanic rocks, and to the
south the sediments outerop again. Here
the hills are broad with gently undula-
ting tops. The rivers have cut deep



South-west physiographic region: the
Wabonga plateau in the middle ground is
composed of hard carboniferous sediment-
ary rocks

valleys wlth steep sides and have
frequently taken courses in the more
erodable rocks. This region forms part
of the Tolmie Hlghlands.

Central region

The hills from the ridge at Mount Typo
eastwards to the southern part of the
Ovens Rliver are composed of relatively
soft Ordoviecian sedimentary rocks, such
as mudstone, and form sharp ridges and
spurs, The streams have a dendritic
drainage pattern that 13 characteristic
of drainage in these rocks. The hills
south of Mount Buffalo are typical of
this area. In the ncrth, the hills are

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

Within the sedimentary rocks are areas
of granltlic rocks. During their in-
trusion the surrounding rocks were meta-
morphosed., This hardened them and has
thereby increased thelir resistance to
erosion. These aurecles consequently
tend to stand out as hills when the
rivers erode away the softer surrounding
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 Plnnacles and the
land immedlately 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 Buffale granite. Most of
the surrounding sedimentary rocks there
have been removed by stream action. To
the north, the Beechworth--Mount Fllot
granites form an area of rolling hllls
at a lower level than the granite masses
further south, but at the northern end
the Pilet 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.

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 Creek -
includes Skeleton and Cheesley Hills.

The original ignecus intrusicn in the
Murmungee baslin 1s now covered by alluv-
ial deposits. The igneous intrusion
that metamorphosed the sediments on the
south of Happy Valley is vislble to the
north at the Pinnacles and the hills
immediately to thelr west. The crescent
of hills in the Chiltern area has a
simlilar structure and is the remalns of
an aurecle formed during the intrusion
of the Mount Pilot granilite, which can

be seen to the south across the valley
of Black Dog Creek.

Eastern reglon

The eastern reglon 1s mainly composed of
metamorphlic rocks with some sections of
igneous and sedimentary rocks.

These metamorphlic 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
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Central physiographie region: an aqureole
of metamorphic rock compriaing the cres-
cent shaped hills (baekground) surrounds
the Murmungee basin (foreground)

blocks relative to one ancther 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-
i8l.
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Looking acrose the Mudgeegona Valley from Mount Stanley to the mountainous eastern
region: Mount Jaek in the foreground with the Kiewa Valley behind and the ridge to
the east of thie visible through the Glen Creek Valley

The hills on either side of the Kiewa
River form a more or less continuocus
chaln lncreasing in altitude. Notable
peaks Ineclude Mount Big Ben on the west
and Mount Tawonga and Mount Emu (east)
on the east, The numerous faults in the
areg have acted as a focus for ercsion
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 lles a
block of eroded granitic rock; although
stlll hilly, Honeysuckle Creek and
several other creeks are developling



valleys in it. This block 1s almost
completely surrounded by metamorphic
rocks.

The main rivers and creeks of this
reglon follow the line of faults., Mitta
Mitta River lles in a valley that has
right-angled bends and stralght 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 wlth
characteristic river terraces and ox-bow
lakes.
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GEOLOGY

Introduction

In the earlier Palaeozole 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
voleanlc activity.

Intermittent fault block movement and
local sedimentation followed a long
perlod of eroslon.

Ordoviecian

The oldest rocks known to outerop in the
study area are of Middle to Upper Ordo-
vielan 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
dlaghostic assemblages, have been used
to date the sediments. These casts have

elther a carbonaceous or a pyritic com-—
posltion.,

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 1n deep water
under reducing (anaercbic) conditions.
Hence, fresh rock is a grey colour
whereas weathered rock 1s yellow-brown
or brown. Some of the sandstones have
been shown to be turbidity-current
deposits.,

The sequence does not contain rocks of
a voleanie origin, although granitic
detritus has been identifiled in the
coarser constlituents of some of the
sandstones.

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

Evidence suggests that several phases of
deformation occurred. The sediments
exhibit at least two cleavages and are
distinetly foliated. It is difficult to
measure the total stratigraphic thieck-
ness because of the deformation.
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Movement along the faults is thought to
have persisted intermittently to the
Tertlary. The crush zones of the faults
vary in width. Crush zones can seldom
be seen 1n outcrop because the rock 1n
them is fractured and sometimes ground
into rock flour, rendering the material
susceptlble to rapid weathering. The
persistent movement of the faults, theilr
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.

Subseqguent to this pericd of tectonic
deformation, a belt of the sediments ex-
tending from Wodonga 160 km in a south-
south-easterly direction was regionally
metamorphosed to slates, schists, and
gnelsses. These rocks were subsequently
faulted.



The schists sometimes exhibit metamorph-
ie zonlng and two types predominate:

¥ those having a knotted texture, which
1s due to the segregation of large

;“‘t: ' N

MOUNT BUFFALO BRANITE" 4 ¢

[

t

Granite toras on Mount Buffale

crystals from the finer groundmass
(porphyroblasts)

¥ biotite--sillimanite schists, in
which biotlite 1s the maln dark-
coloured mineral

The composition of the gneisses also

varies. Some are relatively homogeneous

whereas others are distinctly porphyro-

blastic. It 1s considered that the

gnelsses form the core of the metamorph-

unnuwm;:‘m SEDIMENTARY lc complex and the schlsts the edges.
OCKS

Silurian

Subsequent to the principal metamorph-

ism, the country rocks were uplifted

and exposed. In nearby areas, thick

Mount Buffalo granite is surrounded by rhyolites and ignimbrites (Mitta Mitta
metamorphic rocks that grade into River voleanics) containing inclusions of
Ordovieian sedimentary roeck the country rock (xencliths) were extruded.




Afurther phase of tectonle deformation
in the Upper Silurian resulted in exten-
sive faulting and re-activation of the
older fault systems.

Several granitic and dioritic plutons
with assoclated dykes were intruded late
in the Silurian. The granite east of
Yackandandah 1s typlecal. The fresh
granite has large white and grey crys-

ORDOVICIAN
SEDIMENTARY. ROCKS

S SILURIANGRANITE &

e R
YACHANDANDAH VALLEY -
[-3 1
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tals of quartz and feldspar and has less
blotite than the younger granltes., Some
of the gold and tin mineralization may
date from these intrusions.

Devonlan
The clder rocks remalned exposed during

this period. To the south-west, caul-
dron-like structures developed in local

DEVONIAN
. ‘GRANITE

PILOT RANGE o 3

Yackandandah and Indige valley area: contact metamorphie roek surrounds the Devonian
granite of the Pilot Range. Sedimentary and metamorphic rocke are separated by
faulte and vary in altitude. Silurian granitee lie in the Yackandandah Valley
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basin subsidence. Rhyolites and rhyo-
dacites were intermittently extruded
into these, while sandstcones and con-
glomerates were deposlited during the
intervening periods.

Granitic and grancdlorite plutons with
assoclated dykes intruded the country
rock. These plutons outerop over large
areas, for example the Pllot Range
batholith., When weathered these rocks
develop a pinkish tinge. When fresh,
the large-crystalled rocks have a white
and grey colour and contaln abundant
blotite, Most of the minerallzation 1s
attributed to this intrusive phase.

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

*# pgranite 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 accompanlies grelsen.)

# gquartz porphyry - dlorite dykes
(these may be many miles long and
guriferous in the quartz-rich
zones. )

Carboniferous and FPermlan
Outliers of these rocks outerop in the

south-west of the study area. Conglom-
erates, "red" sandstones, sliltstones,

Paradise Falls, a 30-metre cliff face of
horizontally bedded Carboniferous sedi-
mentary rock - mainly eonglomerates.



and shales, deposited 1n a sub-aerial
environment, have been correlated on a
lithologlcal basis with the Carbonifer-
ous sediments of the Mansfleld Basin.
These outliers may be the remalns of
formerly more extensive basin deposlts.

Tillites, sandstones, conglomerates, and
arkosic 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 165 m
below the surface, These beds have a
thickness of between 2 m and 168 m,

They are generally elther flat-lying or
gently tilted and are extensively fault-
ed.

At Laceby, one of the bores passes
through the Permian beds into sediments
bellieved to be of Carboniferocus 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
deposlts accumulated durlng these two
periods. Although some basalt of the
Older Basalt Series was extruded north
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of Myrrhee, these two perlocds represent
eroslive phases in the geclogic 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
contaln productive groundwater aquifers.
The deposits are good clay, sand, and
gravel sources,
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CLIMATE

The districts lie between 36° and 370
South latitude and are affected by the
fluctuating polar front, where warm
tropical ailr seasonally alternates with
cool, southern, ocean air.

The principal ailr masses have maritime
sub-polar and maritime tropical origins,
but ailr of continental tropical origins
also affects the climate in the region.
Frecipltation 18 principally asscclated
with fronts and, although ample 1n win-
ter, falls below potential evapotrans-
piration in summer.

During winter a succession of depress-
ions to the south creates frequent
frontal activity. These depressions
bring relatively dry cool alr or, on
occasions, showery weather with hail and
snow (the "ecold cutbreaks"). In the
summer the main location of the polar
front moved southwards, and consequently
the prevalll 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 quantitles of water.

The whole area is occaslonally 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 malnly in the
summer. Also in summer, antlcyclones
remaining semi-stationary over the Tas-
man Sea bring hot dry ailr 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 prevalling winds throughout the year
are westerlles, coming either from the
north-west or south-west, but souther-
lies and northerlies inecrease from Sep-
tember to February. Easterlles are more
common in late summer than at other
times.

The topography of the districts general-
ly modifies the prevalling 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 lnecrease with altitude

are often modified by local terrain -
air can be funnelled through valleys
and gaps. Loecal relief also influences
the quantity of sunshine received and

o



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 orographle effect glves
rise to raln-shadows on the lee slde of
the hills.

Clear skies increase the rate of radiant
heating and coollng, resulting in larger
diurnal temperature variations 1In 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 1n valleys on still clear nlghts,
and both fog and cloud drip contribute
to precipitation.

Preclpitation

Precipitation is influenced by topog-
raphy, as i1llustrated in the map at the
back of this report. Railn is the main
form of precipitation. Above 1,400 m a
large proportion of the winter precipili-
tation falls as snow, and much of the
high ground 1s snow-covered during part
of the winter., Haill 1s more common in
winter, but summer hall-storms with
large stones may be heavy and destruct-
ive. Figure 1 indicates average precip-
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itation, most of which (65%) occurs
during winter.

Table 5 of Appendix 2 illustrates the
variability of the rainfall, which is
more rellable 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
gulde, In conjunction with Figure 1, 1t
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 alr in the valleys and
on lower ground., Thils cold alr can
collect in depressions and cause frost
pockets, which consequently have a spot-
ty geographical distribution. Table 3
gives the inclidence and variabllity of
general frosts in the region and 1llus-
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TABLE

3

OCCURRENCE OF FROST

Average - o o o
Station |frost-free First 2,27 C First 07 C Last 0~ C Last 2.2° C
period
Days 1 2 3 1 2 2 3 2
Beechworth 148 Apr 4 30 Jan 16 |May 28 29 Mar 21|Sep 18 23 Nov 11|Nov 6 20 Dec 21
¥Benalla 233 May 13 13 Mar 9|Jun 17 21 May 6|Aug 5 17 Sep U4|Sep 21 18 Nov 11
Mt .Buffalo Ly Jan 28 25 Jan 3|Mar 26 26 Jan B8|Nov 25 13 Dec 23|Dec 14 9 Dec 29
Mrytlefor 127 Mar 19 26 Jan 8|Apr 29 16 Mar 1|0Oct 21 29 Nov 23|Nov 11 12 Dec 10
¥Ruthergle 182 Apr 15 17 Feb 26 |May 17 14 Mar 24|Sep 12 15 Nov 11|Oct 14 17 Nov 30
E. F.
¥Wangaratt 235 May 10 11 Mar 24|Jun 7 14 Apr 23|Aug 18 14 Oct 22|Sep 16 12 Oct 24
¥ Outside the study districts
1. Average date of occurrence (calculated on the 1l0-year
period 1930--39)"
2. Mean deviation from average date (days)
3. First or last date of occurrence
N.B. 2.20 C in the meteorological screen indicates a light

frost at ground level and 00 C indicates a heavy frost

Source: Frost in the Australian region.

Commonwealth Meteorologieal Bureau, Bulletin No. 32, 1945,

J.C. Foley.
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trates the relative frostiness of the ally during the summer, humid subtropilec-
mountainous areas. al air comes in from the Tasman Sea, and
has a detrimental effect on some of the

Humidity agricultural crops in the area.

As Table 4 indicates, the study area is Climate and Plant Growth

not generally humid. The low humidities

exacerbate the molsture deficilency in In addition to biotle, physiographic,

the summer months., However, occaslon- and edaphie factors, climate forms part
TABLE U

AVERAGE INDEX OF MEAN RELATIVE HUMIDITY

Number
Station of years |Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
recorded
Beechworth 30 Lg 50 55 64 72 75 75 72 64 50 55 53
Mount Buffalo 25 54 60 64 70 73 79 82 80 71 67 61 60
Myrtleford 13 56 61 65 T0 70 76 76 T2 T2 T3 68 60
Rutherglen * 27T 60 56 62 i 77 83 82 79 80 70 69 64
Wangaratta 32 b1 43 552 61 71 7T T5 T3 66 60 50 43

# OQutside study districts

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

There 1s 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 1s 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 1s avallable
for plant growth acts as a reservoir.
Precipitation adds to this reserve and
transpiration decreases it.

The effect of precipitation in increas-
ing soll moisture varies because of sur-
face run-off, and surface evaporation.
Effective use of soll moisture depends
on evaporatlion demands; a glven measure
of s0ll moisture will sustain plant
growth for a shorter perled in hot dry
weather than in cool humid conditions.

Individual plant specles vary 1in molst-
ure requirement during the year and also
in thelr ability to use scil moisture
and unseasonal rain.

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

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

Sunshlne 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 reglons.
This distorts the average incidence of
sunshine, and so in July the high count-
ry receives, on average, 125 hours of
sunshine compared wlth a little more
than 150 hours for the low lands 1n the
west and north of the distriects.

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 alsc foreast trees.
Occaslonally 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 bullding and running
costs to maintaln 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 alir about towns can cause alir pollut-
ion problems. Climate also affects the
rate at which materials and structures
deteriorate. For example, high railnfall
and freezing conditions increase the
costs of malintaining rcads in the high
country, while the warm dryer climate

in the Riverine plain reduces the rate
at which materlal 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 activitiles including
recreational pursults. Activities
assoclated 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 weather and
snow on the higher country changes the
pattern of outdoor activity, and other
forms of outdoor recreation come into
vogue. Figure U - hythergraphs for some
of the weather statlons in the area -
illustrates diagramatically the approx-
mate effect of temperature and rainfall
on body comfort.
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WATER RESOURCES

Surface Water

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

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

The scuthern and eastern boundaries of
the districts cut off some of the high-
return portions of the catehments. Some
attemps willl be made to determine the
relative values of the portions inside
and outslde the distriets as water
sources, although 1t 1ls cobviocus that
each catchment 1s more properly consid-
ered as a unit.

The principal catchment basins are as
follows:

Mitta Mitta River

Klewa River

Ovens and Buffaleo Rivers
King River

Fifteen-mile Creek

x ¥ XK ¥ X

Each of these basins 1s discussed separ-
ately. References to water quality
normally refer to water quality (total
dissolved solids) in the lower valley
sections of each basin.

Ssome small and relatively dry catchments
in the northern section of the districts
are not i1ncluded in these discussions.

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

Water qualilty criteria for domestic,
stock, and 1rrigatlion purposes appear 1in
Appendix 3.

Mitta Mitta River catchment basiln

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 i1s unusual, as the lower reaches
of a river gasin normally contribute

less per km¢ than the upper reaches., It



TABLE 5
SURFACE WATER RE3OUCES
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ANNUAL DISCHARGE

SALINITY® at wvarious river flows

(megalitres)
SERTAL Maximum  River Minlmum Eiver Mean
GAUGING STATION NUMEER OPERATIONAL Maximum Minimum  Mean Salinity Flew Salinity Flow Salinity
Buffalo River at 403,220 | Sept. '63 to date 679,400 70,930 #K27,450 E{ 110 14 @ 127 24
[ake Puffalo 9 water yeara
Dandongadale River (403,218 Jan. "64 to date 102,980 11,580 71,090 55 & bk 17 @& 163 25
at Matong Nort 9 water years
Fifteen Mile Creek |003,213| Dec. 'GE to date 79,080 8,660 45,880 65 @ 159 21 @ 288 33
at Oreta South 14 water years
Kiewa River at 4oz,220| Jan. 1886 to date (2,076,860 166,300 636,910 75 @ 183 12 & 1,641 29
awWa 87 water years
Eing River at 403,203 | Jan. '25 to Dec. 8B5,120 57,480 325,750 g @ 125 16 @ 736 2h
Whitfield *72, U5 water
years
Mitta Mitta River |401,204| Jan. '36 to date |3,222,600 273,830 1,291,420 50 @& ka9 15 @& 7,83 29
at Tallandoon 37 water years
Ovens River at ho3,205| Jan. '25 to Dec. 666,710 g 760 232,420 5T & 5,472 20 # 232 29
Eright ¥33, Mar. "4 to
date,
37 water years
Ovena River at 403,210 | Jan. 62 to date 966,930 99,300 538,870 50 @ 692 12 @ 526 27
rtlefor i1l water years
Ovens River at ho3,200| Jan. "Y1 to date |4,153,750 222,030 1,598,590 138 @ 95 23 & 1,947 ha
angaratta 32 water years
Reedy Creek at 403,221 | Jan. '65 to date B1,740 2,050 27550 BE @ T 54 @ 166 T0
Woolshed B water years
Hoge River at 403,217 | Sept. '62 to date| 101,130 9,450 68,270 41 @ loo 17 @ 42 23
atong North 10 water years
Tallangatta Creek (401,205 Jan., '36 to dete 354, 380 g, 500 a7, 480 97 & 237 33 & Yo 52
EiIIinE 37 water yvears
Yackandandah Creek |402,204| Jan. '65 to date G0,640 10,360 h1,260 BE 113 23 ¢ 37 56
Osbornes Flat 8 water years
L] measured in milligram per litre
['] measured in megalitres per day
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results from the rain-shadow conditlons
that occur over much of the Upper Mlitta
Mitta catchment. The average annual
discharge per unit area for the portion
of catchment within the districts 1s 330
M1 per kmZ.

The Mitta Mitta River 1s comparitively
reliable, contributing 22% of its aver-
age annual discharge during the 6 months
December to May inclusive, including 9%
during the 3 months January to March.
Analyses of water samples taken quarter-
ly at Tallandoon since 1949 indicate
that the water 1is sultable for all pur-
poses (irrigation, stock, domestic, and
industrial). High turbidity for short
periods after raln may lessen the suita-
bllity of the water for domestile
purposes.

Kiewa River catchment basin

The districts contailn 73% (1,298 kmz} of
the total Kiewa catchment, which con-
tributes approximately 40% of the mean
annual flow of the Klewa River, but not
the sectlon of catchment above Tawonga.
The part within the study area has an
average annual discharge of 240 M1 per
km?, while the part outside it (includ-
ing the highly water-productive Mount
Bogong, Mount Feathertop, and Mount
Hotham areas) returns an average of 920
M1 per km2 annually.

The Kiewa River 1s also comparitively
reliable, 22% of the average annual dis-
charge at Kiewa occurring during the 6

months December to May inclusive and 8%
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 1In 1ts lower sect-
ion for short perlods, and releases from
the State Electricity Commission stor-
ages were used to re-charge 1t.

Analyses of quarterly water samples tak-
en at Kiewa since 1949 indicate that the
water is of good quality and sultable
for all purposes. Occasional turbidity
readings have 1indlcated that, during
short periods, the water 1s Just within
the upper limits normally accepted for
domestic use.

Ovens and Buffale Riwvers catchment basin

Of the total catchment above Wangaratta,
83% (3,290 km?2) is within the districts,
and the average annual discharge for the
whole of this and the King Catchment is
275 M1 per kmZ.

The 680 km° of catchment outside the
districts is part of the mountaincus
upper portlion 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 distriets, in-
c¢luding Mount Buffalo and the high range
between the Buffalo and Buckland Rivers,
parts of the Black Range and cther



mountalns between the Rose and EKing
Rivers, and some areas on the north side
of the catchment inecluding part of Mount
Porepunkah and the Mount Stanley areas.

The Ovens River at Wangaratta ylelds 14%
of its average annual discharge during
the 6 months December to May inclusive,
with 3%% 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 turbild-
ity may prohibit domestlc use at times.

King River catchment basin

Of a total catchment area of 1,600 km°,
1,340 km2 (or 84%) is within_the dist-
ricts. The remaining 260 km? outside is
highly productive of water, contributing
nearly 900 M1 per km?, and embraces part
of Mount Sterling, Mount Speculation,
and Mount Cobbler.

No direct measurement of discharge 1is
made in the lower reaches of the King
River. However, a reliable estimate can
be made from a serles of adjacent meas-
uring staticons. Thils estimate gives an
average annual flow of 500,000 M1l or

300 M1 per kmg, slightly higher than the
average annual discharge per unlt area
of the Ovens and Buffalo catchment,

The catchment 1s also slightly more
reliable, 16% of the average annual dis-
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Snow on Mount Buffalo: some of the
winter preecipitation ig held as enow,
delaying run-off until ie 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 1s good and the water may
be used for all purposes, although high
turbldity 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

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

Fifteen-mile Creek catchment basiln

This catchment covers a total area of
about 460 km<, and most of it 1s within
the districts. The western boundary of
the districts approximates 1lts western
edge. The portion above the gauging
station at Greta South 1s 220 km< 1n

near Whitfield

area, and ylelds an annual_average of
49,882 M1 or 227 M1 per km?, The por-
tion below Greta South 1s 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, wilth 3% dur-



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 iIn its lower sectlion.

Water gquality is falr, being sultable
for all purposes except domestic. Fif-
teen-mile Creek forms part of the supply
to Glenrowan and thilis supply lz gener-
ally good although 1t has high bacterial
counts at tlimes, partlcularly when creek
flows are low. The mean salinlty of
samples taken at Greta South over a per-
iod of €& years 1s 33 mg per 1.

Groundwater

The alluvial deposits (probably the only
sediments capable of ylelding useful
quantities of groundwater 1In the study
districts) contaln two types of aquifer.
The first occupies a shallow surface
layer, and really forms part of the sur-
face water system. The second type
cccuples deep sand layers that meander
across the valleys.

Shallow unconfined gravel aquifers exist
throughout most of the wvalleys. They

coccur at or near the surface and can be
as much as 6 m thick. The main intake

of the aquifer 1s probably located along
the beds and banks of the streams flow-
ing through it. Wells situated near the
streams or thelr abandoned meanders have

been sucecessful in tapping large quantit-

ies of water, although less favourably
slted wells fall during dry seasons.

Fifteen-mile Creek: water quality 1ise
fair with high bacterial counte at times
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The alluvial deposits occupy and partly
fi11 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 aguifers are difficult
to locate, and appear to be confined to
the deepest sections of the alluvial
deposits, which are about 30 m thick at
Harrietville and deepen to 60 m at
Myrtleford and 120 m at Wangaratta.

The groundwater in the area is of good
quality. In general 1t contains less
than 200 mg of total dissolved solids
per 1. The quantity of groundwater 1s
limited; Thompson (1970) estimated that,
between Bright and Myrtleford, a total
of about 1,600 M1 of water passed
through the system per year and that,
because of the limited water storage in
the system, only about 1,200 M1 of water
could be withdrawn (in excess of the
total amount transmitted) in any one
year without commencing to deplete the
agqulfer system. However, Thompson sugg-
ested that these flgures 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 1s
determined largely by the environmental
factors of the site and can therefore be
a useful gulde 1in assessing land use
capabilities,

The whole of the study area was orilgin-
ally covered by forests except for sub-
alpine vegetation on Mount Buffalo and
the woodlands on the Rilverine 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 retailned
their essential character, although
nearly all have been influenced to vary-
ing degrees by European settlement - for
example, by leogging, grazing, and the
Introduction of new plant and animal
specles.

The vegetation has been classified into
a number of structural forms, based on
the helight and form of the tallest
stratum and on the percentage of projec~-
tive folliage cover. These are presented
in Table 6, and the vegetation map shows
their distribution on publie land.

The classlificatlion 1s 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 combln-
ations of specles., These have been
chosen subjectively and have been termed
vegetation units. They are not based on
detalled study of speclies relations, but
are recognlzable 1n the field and each
unit reflects the operation of a certain
set of environmental factors. Complexes
have been mapped where several distlnet
structural classes form a mosalc 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
iz a common form of vegetation along all
the perennial drainage lines that have a
relatively flat gradlent. BSedge (Carex
gaudichaudiana) dominates most of the
fens on the Buffalo plateau.
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TABLE 6

VEQGETATION UNITS

Map symbol Structural form Major specles of tallest stratum Assoclated tree specles
1 Sub alpine complex; Snow grass, Sedge, Sphagnum moas, Heatha,
heath, herbflleld Billy button, Alpine baeckea, Rusty pod,
Mountain gentian, Leafy bosslaea
2 Dry Heath Myrtle tea=tree, Common fringe myrtle, Brittle gum
Violet kunzea, Buffalc sallow wattle,
Lemon wattle bush
3 Open PForest I Snowgum
Woodland I
y Open Forest I and II Snowgum, Candlebark Broad-leafl peppermint
Open Forest IV Alpine Ash Candlebark, Snowgum, Bogong gum, Narrow-
{r {=regrowth) leal peppermint
6 Open Forest III and IV | Mesamate stringybark Manna gum, Candlebark,; Narrow-leafl pepp-
ermint, 5t. John'a blue gum
T Open Forest III Narrow=leaf peppermint Manna gum, Candlebark, Brittle gum,
Broad-leafl peppermint, Red stringybark
8a Open Forest II Broad=-leafl peppermint Candlebark, Red stringybark, 3t. John's
blue gum, Narrow=leafl peppermint, Long-
leal box, Brittle gum
b Open Forest II Broad-leafl peppermint Brittle gum, Long-leal box
9a Open Forest II Long-leafl box Candlebark, Red box, But-But, Broad-leafl
peppermint, Red stringybark, Yellew box,
Grey box
b Open Forest 1 Long=leal box FPorest red gum, Black cypressa pine, Red
box, White box, Red atringybark
10 Open Forest II Red iron bark Red stringybark, Red box, White box, Grey
Open Forest I box
11 Open Forest II Orey box Red box, Red stringybark, Yellow box
12 Open Forest I Black cypress pine Blakely's red gum, Long=leafl box, Red
stringybark
13a Open Forest II Blakely's red gum White box, Long=leafl box; Yellow box, Red
Woodland II box,; But-=But
13b Open Forest I Blakely's red gum
Woodland I
13¢ Open Forest I1 River red gum
Woodland II
14 Open Forest II Swamp gum Black sallee




Sphagnum moss bog

Sphagnum moss (Sphagnum spp.) 1s the
dominant vegetation. The community is
in a constant state of e¢yclic change in
a series of hummeoecks and hollows. The
hollows are normally waterlogged, but
shrubs such as candle heath (Riechea
continentis) and swamp heath (Epaeris
paludosa) may become established on the
hummocks.

These bogs are unstable and sensitive
to damage by trampling or alteration
of the dralnage 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 alplne baeckea (Baeckea gun=~
niana) and drumstick heath (Epaeris
breviflora). There are indications that
this vegetation may not be a c¢llimax
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
assoecliated but disecrete tussocks of snow
grass with abundant overlapping leaves.
Herbs such as billy button (Craspedia
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glauca) and mountaln gentlan (Gentianella
diemensis) occur occasionally. Shrubs
such as rusty pods (Hovea longifolia)

and leafy bosslaea (Bossiaea foliosa)
often form a narrow strilp 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

Sub-alpine complex on Mount Buffalo: 1in
the foreground a bog, on the slope
grassland and heath with enow gum wood-
land on the right.
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Mount Buffalo, where it clings to rocky
crevices and shallow solls formed from
rock detritus. Occasional small trees
of brittle gum (Fucalyptus mannifera)
oceur, but the predominant vegetation 1s
a dry heath composed of such specles as
myrtle tea-tree (Leptospermum myrtifol-
ium), violet kunzea (Kunzea parvifolia),
lemon bottlebrush (Callietemon pallid-
us), Buffalo sallow wattle (Aeacia
phlebophylla), and common fringe myrtle
(Calytrix tetragona).

Dry heath on shelving rock with brittle
gum in the background

The contlnued accumulation of soll mat-
erial that results in the development

of deeper soils favours specles with a
higher molsture requirement. These
generally grow more rapidly and produce
more complete cover than do the shrubs,
and so the shrub communility 1s eventually
excluded.

The deep rooting of the woody perennlals
in the rock crevices is essential for
the stability of the solls in these
areas, which are thus extremely sus-
ceptible to erosion if the vegetation is
disturbed. Wildfire 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 ocutcrops and
as a grassy woodland on flatter areas 1in
elevations up to about 1,700 m,

Rainfall varies from 760 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-
lon. It seems most likely that the
duration of winter snow and low temper-
atures during the growing season are

the important factors.

Snow gum (Eucalyptus pauciflora) is the
principal tree specles. It occurs as a
multi-stemmed mallee varylng in height
from about 2 to 10 m. The understorey



varies from a sward of snow grass to a
dense leguminous shrub layer. This
range 1s probably due to the pattern of
fire occurrence, Shrubs that occur
include hickory wattle (Acacia obliquin-
erval), alplne wattle (4. alpinal, alpine
oxylobium (Ozylobium alpestral), and hop
bitter-pea (Daviesia latifolial). Other
common speclies include box micrantheum
(Mierantheum hexgndrum), alpine pepper
(Drimys xerophila), and shrubby platy-
sace (Platysace lanceolata).

Buffalo sallee (Eucalyptus mitchelliana)
is endemic tc the Buffalo plateau and
occurs in the snow gum woodland in the
lower part of the range, predominantly
in the very rocky areas.

Candlebark--3now 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 1s transitlional to
a stunted sub-alpine woodland. Candle-
bark (Eucalyptus rubida), mountain gum
(E. dalrympleanal), and snow gum are the
prinecipal trees.

It occurs between about 900 and 1,400 m
elevation and appears to be restricted
to areas where so0ill molsture 1s less
than optimum for alpine ash (E. dele-
gatensis). It often occurs within the
alpine ash forest on dry, exposed ridges
and grades into broad-leaf peppermint
ocpen forest II at lower elevatlions on
the drlier aspects.
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Snow gum--candlebark open foreast II on
Mount Buffalo

Candlebark and mountaln gum are usually
tall trees, but the snow gum 1s 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



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 ellipticum) on
cooler sites.
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Alpine ash with alight fire damage
growing on a roecky site on Mount Buffalo

Alpine Ash Open Forest III and IV

Alpine ash grows in virtually pure rel-
atively even-aged stands on sheltered
gsites at elevations of about 1,000--
1,40 m. The most extensive stands in
the study districts are on the Mount
Buffalo plateau, but the speciles 1s
widely distributed in small stands
wherever a sultable site exists.

Other specles 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 (F, dives), Bogong gum (E.
ehapmaniana), candlebark, and narrow-
leaf peppermint (E. radiata) 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 (Aeageia dealbata) and
hickory wattle and shrubs such as hop
bitter-pea, alpine oxylobium, and elder-
berry panax (Tieghemopanax sambueifol-
ius).

In some communities the shrub layer is
almost absent and ground cover comprilses
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 1s



broken only by low temperature, and
sultable conditions are found where snow
lies for at least a few weeks 1In wlinter,
This occurs at the lower end of the
range of winter snowfall. Annual pre-
cipltation ranges from 1,000 to more
than 1,500 m. The forest attalns 1ts
best form on deep well-drained soils
where soll molsture is adequate.

Messmate Open Forest III and IV

Messmate (Eucalyptus obliqua) 1is confin-
ed to the south-west of the study area,
where 1t occuplez the deeper solls of
the sheltered gullles and plateaux.

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

The specles occurs elther 1n pure stands
or ln mixtures with narrow-leaf pepper~
mint, St. John's blue gum - sometimes
called eurabble - (E. St. Joehnii), manna
gum (E. viminalie), and mountain gum.
Stand height generally exceeds 30 m.

The understorey comprises tussock grass,
bracken (Pteridium esculentum), dogwood
(Caseinia aculeata), and silver wattle,
wilth such specles as musk (0learia
argophylla) and hazel pomaderris (Poma-
derris qapera) in the molst gullles.

Narrow-leaf Peppermint Open Forest III

This unit occupies a large proportion of
the forest area in the districts. The
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prinecipal species 1s narrow-leaf pepper-
mint, but it 1is rarely found 1n pure
stands. Molster sites usually carry
candlebark, manna gum, and blue gum as
assoclated species. On drier sites the
assoclated species usually comprise
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Megsmate stringybark open forest IIT
near Whitlands



Narrow-leaf peppermint open foreat III

broad-leaf peppermint, brittle gum, and
sometimes red stringybark (E. maero-
rhynchal.

Narrow-leaf peppermint requires moder-
ately high soll moisture status through-
out the year and usually grows 1n deep
well-drained soll 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-
railnfall areas.

The understorey usually comprises a
dense cover of austral bracken (Pterid-
ium eseculentum) 1--1.5 m tall with a
taller (3--7 m) scattered to dense layer
of silver wattle, On molster sites
small trees and shrubs form a layer
4,5--9 m tall composed of specles such
as hazel pomaderris (Pomaderries aspera),
blackwood (Adcaeia melanozxylon), dogwood,
and musk dalsy-bush (Olearia argophylla)
with soft tree-ferns (Dicksonia antarct-
ieq) and various others such as flshbone
water-fern (Blechnum nudum) and austral
king fern (Todea barbara) underneath.

On drier sites the understorey is mainly
a sward of tussock grass with various
herbs such as austral crane's bill
(Geranium solanderi), ivy-leaf violet
(Viola hederacea), Austral bear's ear
(Cymbonotus preiseianus), prickly star-
wort (Stellaria pungens), and bidgee-
widgee (Aeaena anserinifolial). Scatt-
ered bracken and sllver wattle may alsc
be present.



Broad-leaf Peppermint Open Forest II
Grassy understorey

This unit is widely distributed in the
study districts. It occcurs on the
ridges and northerly aspects of the
foothills where rainfall exceeds about
900 mm and on the southerly aspects 1n
areas further north with rainfall of
about 700--900 mm,

The prineipal species, broad-leaf
peppermint, i1s found over the whole
range of elevation from 300 to 1,100 m.
It is assoclated with several other
eucalypts, depending upon the elevation,
soll, and aspect.

At the lower elevations and on generally
drier sites, 1t 1s commonly assoclated
with red stringybark and also with red
box (E. polyanthemos) and long-leaf box
(E. gonioealyx) as the vegetation grad-
ually changes to the box type. As ele-
vation and rainfall increase, candlebark
and brittle gum replace the red stringy-
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 typleally replaced by narrow-leaf
peppermint on the deeper soill and in
sheltered aspects at lower elevatlons
and by alpine ash on similar sites at
higher elevations.

Where tree heights reach about 24--28 m,
the understorey 1s usually bracken and
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Broad-leaf peppermint open forest II i8
a eommon forest type in the area

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, lneluding handsome flat-pea,
gorse bitter-pea (Daviesia ulieifolial,
mountain grevillea (Grevillea alpinal,
and austral bugle (Ajuga auetralis).

Heathy understorey
The community is found only on the Car-

boniferous sedlments in the south-west
of the study distriliets. Its principal
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Long-leaf box open forest II near Baram-
bogie

tree specles are broad-leaf peppermint
and brittle gum, and assoclated specles
are long-leaf box and narrow-leaf
peppermint.

The understorey is 0.5--1.5 m tall and
typleally heathy, being composed of

such specles as small grass-tree (Xanth-
orrhaea minor), daphne heath (Brachyloma
daphnoides), star-halr (Astrotricha
ledifolia), small-leaf parrot-pea (Dill-
wynia retortal), holly lomatia (Lomatia
ilieifolia), handsome flat-pea, and
gorse bltter-pea.

Long-leaf EBox
Open forest I1

The tree cancopy of this unit 1s 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 1t occurs
on the exposed dry ridges in areas where
rainfall 1s about 760 mm annually, but
is confined to the gulllies in the drier
areas north of the study distriets.

Red stringybark occurs widely in the
study districts and grows on freely
drained soils where the annual rainfall
varies from 630 mm to 1,020 mm. It is
most commonly found in assoclation with
box eucalypts, although it is found as
an assoclated specles in all the vege-
tation units in the study districts ex-
cept those at high elevation and on
very wet siltes.

Red box (E. polyanthemos), Blakely's red
gum (E. blakelyi), but-but (E. bridges-
tanal), black cypress pine (Callitrie
endlicheri), broad-leaf peppermint, and



narrow-leafl peppermint can occur as
assoclated specles.

The understorey is variable; in some
areas it consists of a sward of tussock
grass wlth scattered wattle (Aeacia
spp.J), but can be litter or heathy
shrubs includings various species of
bush~pea (Pultenaea ssp.), acaclas, and
heaths such as daphne heath (Brachyloma
daphnoidee) and urn heath (Melichrus
urceolatue).

Open forest I

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

Assoclated tree and understorey speciles
indicate a drier environment than 1n the
taller form, and include black cypress
pine and red box and shrubs including
austral grass-tree (Xanthorrhoea austra-
lig), dagger wattle, (Acacia siculifor-
mig), woolly wattle (A. lanigera), and
grevillea (Grevillea ssp.). Some sltes
may not have a shrub layer but only a
scattering of tussock grass or even
litter alone coverilng the forest floor,

This type 1s commonly found on the dry
exposed ridges in the north of the study
area where solls are shallow and stony.

Long-leaf box open forest I with austral
grasg-trees in the understorey, near
Tallangatta Creek.




Black cypress pine near Mount Pilot,
growing between granite boulders; this
species often forms pure stands.

Black Cypress Pine Complex

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

Its principal tree species 13 the black
cypress plne; assoclated specles 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 1s covered by a layer
of litter. Understorey specles include
nodding blue 11lly (Stypandra glauea) and
guinea flowers (Hibbertia spp.). The
noxious weed St. John's wort (Hypericum
perforatum) 1s 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 (Calytriz tetra-
gona) and heath-myrtle (Micromyrtus
etliatal), wilth other specles such as
rock fern (Cheilanthes tenuifolial.

The open mossland cccurs on the rock
outerops and consists of moss and lich-
ens.

Red Ironbark Open Forest I and II

Red 1ronbark (F. sideroxylon) grows in
this study area only on solls developed

from sedimentary rock in the hillls sur-
rounding Chiltern. Annual rainfall



averages about 685 mm and the elevation
range 1s from 200 to 400 m. On the dry
ridges red ironbark is present in pure
stands, and on the slopes it 1s 1in
mixture with red stringybark, red box,
white box (E. albens), 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 soll depth. Solls are generally
shallow and usually have an abundance of
guartz gravel on the surface.

The understorey is typleally drought-
reslstant and open and consists chlefly
of leguminous and epacrldaceous plants.

Commonly occurring species are golden
wattle (Aeacia pyenantha), gold-dust
wattle (A. aeinacea), narrow-leaf
bitter-pea (Daviesia virgata), small-
leaf parrot-pea (Dillwynia retorta),
woolly grevillea (Grevillea lanigeral,
and golden everlasting (Heliechrysum spp.
aff. bracteatum). Ground specles in-
clude tussock grass, sllvertop wallaby-
grass (Danthonia pallida), and shell
grass (Briza maxima and B. minor).

Grey Box Open Forest II

An open forest of grey box (E. micro-
carpa) has developed on solls derived
from the Ordoviclan sediments around
Chiltern 1in assocliation with the red
ironbark forests of that area. The grey
box grows in areas where the concentrat-
lon of dralnage results 1in excessilve
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Red ironbark open forest II on a hilly
gite in the Chiltern forest.

wetness 1n winter. Soils typilcally have
a yellowish or greyish clay at a shallow
depth. Assoclated specles are Blakely's
red gum, yellow box (E. melliodoral), red



stringybark, and red box. Tree helghts Blakely's Red Gum

are about 15--25 m. The understorey 1s

generally sparser than in the red iron- Open forest II

bark type, although the specles are the

same. Weeds such as 3t, John's wort and Most forest of this type has been
shore thistles (Carduues spp.) are common cleared for agriculture; the remaining

in both types.

Small poekets of Blakely's red gum open
foreet II oceur in drainage lines near
Grey box open forest II near Chiltern Eldorado




areas exlst as small pockets along the
drainage lines in the Eldorado--Warragee
area below 600 m. These areas have
abundant scil moisture, but are better
drained and less llable to flooding than
river red gum sites.

Blakely's red gum usually grows 1in pure
stands, but may be assoclated with long-
leaf box, but-but, yellow box, grey box,
and mealy stringybark (E. einerea).

The understorey has a sparse layer con-
sisting mainly of silver wattle and a
ground flora of rush (Juncus spp.),
spreading flax-1ily (Dianella revolutal,
wallaby grass (Danthonia spp.), and
varlous Introduced specles such as shell
grass.

Open forest I

The small fruited form of forest red gum
(E. teretiecornis) now known as Blakely's
red gum, or sometimes hill pgum, is found
in pure stands or in mixture with black
cypress pine on granlte solls in the
Eldorado area, and in mixture with red
ironbark on the sedimentary soils of the
Chliltern foothills. It ocecurs on shall-
ow s0ils where shelving granlte or
masslive sandstone lies at or near the
surface,

Assocliated species are red stringybark,
long-leaf box, and red box.

Trees are generally about 8--18 m high
and have widespread crowns branching
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Extensive areae of Blakely's red gum
ocour on the granite hillse near Eldorado.

from a short bole. Although the unit 1s
normally an open forest, small areas can
have a woodland structure.

River Red Gum Open Forest II

River red gum (E. camaldulensis) 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 vegetatlion type 1s
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 conslsts of a ground
flora of hygrophilous plants such as
slender knot weed (Polygonum minus),
water pepper (P. hydropiper), and

curled dock (Rumex erispis), as well as
rushes. These, together with tussock
grass and other grasses (mainly intro-
duced species), form a continuous ground
cover,

River red gum, now confined to river
frontages, hae either an open forest or
a woodland form,

Swamp gum open foreaet II growing on
riparian land in the cooler hilly
regionas.



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-
phora). Black sallee (E. stellulata)
occurs with or near the swamp gum but on
better-dralned sites.

Understories in the poorly drained sites
vary from a moss bed (Sphagnum spp.) and
coral heath (Epaeris microphylla) at the
higher altitudes to common reeds (Phrag-
mites australis) at the lower altitudes.
Small trees such as mountain tea-tree
(Leptospermum grandifolium) and black-
wood may be present, and also ferns such
as alpine water-fern (Blechnum penna-
marina) and fishbone water-fern.

This community 1s difficult to map
adequately at the scale of 1:100,000
because 1t 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 exotlic soft-

wood plantations. The major specles is

radiata pine (Pinus radiata), with
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smaller areas of several other conifers
such as Corsican pine (P. nigra), west-
ern yellow pine (P. ponderosa) and
Douglas fir (Pseudotsuga mensziesii).
Tree heights range up to about 42 m de-
pending on age and soll fertility.

Grassland--Bracken

Small areas of public land have been
cleared 1n various parts of the study
districts for a variety of purposes.
Vegetatlion on these areas consists of
native or introduced grasses and may
also include bracken (Pteridium esculen-
tum), blackberries (Rubus fruticosus),
and silver wattle.
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This chapter 1s divided into three
parts. After a section of habltats, the
vertebrate portion briefly discusses

the distribution of majJor faunal groups
within the study districts. More spec-

ifie informatlon on individual speciles
is given 1n the appendices. The invert-
ebrate portion gives a general account
of the invertebrate fauna of the major
habitats.

Habltats

Clearly a correlation exists between
animal communities and particular plant
formations, in that the animal species
composition 1s relatively homogeneous
throughout a specific plant formation.
It 1s therefore convenlent to present
the distribution of terrestrial verte-
brates in terms of faunal communlities
representative of particular formations.

The study districts contain part of the
wet and dry open forest and woodland
reglons 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 altitudinal 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 T
shows the vegetation mapping units with-
in the plant formations.

Wet open forests

The dominant eucalypts of these forests
follow an altitudinal 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 molst decaying logs. They
produce large gquantitles of eucalyptus
foliage, buds, flowers, and hard seeds,
and yleld moderate quantlities of nectar.
However, the shrubs, forbs, and grasses
have low hard-seed and succulent-fruilt
production.
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Flg. 5. Plant Formations along
an altitudinal Cross-gectlion
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Dry open forests

Most of the eucalypts 1in 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
scerub 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 prinelpal 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 1s a shortage
of nectar in winter. Large hollow
branches, understoreys, and lltter are
uncommon 1n these woodlands. However,
some wildlife utllize small hollows and
thorny bushes.

Agricultural land

Savannah woodlands and temperate wood-
lands once had discontlinuous distribut-
ions over the northern and basaltic
plains of Victoria. Today these plains
are mainly agricultural land. The study
districts contaln a small portion of the
northern plains , which 1is mainly under
pasture with scattered trees (savannah
woodland). Consequently, the wildlife

recorded will be discussed as belonging
to agricultural lands and will include
animals assoclated with urban hablitats.

Murray River flood-plaliln wocodland

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
Rlver for about 50 km.

The woodland specles provlide dense
crowns, many large hollow branches, many
fallen logs, and litter. They flower
after flooding and produce large quant-
ities of nectar and hard seeds. The
grassy understorey 1s well developed,
providing thick cover and abundant grass
seeds, Animals inhabiting seasonal
swamps and billabongs are discussed
under the aquatlc habltat sectlons.

Aquatic habitat

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 cver
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



FAUNA HABITATS:

TABLE

7

VEGETATION MAPPING UNITS

PRESENTED BY PLANT FORMATIONS
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Major specles of

Plant talleat stratum and
formation map symbol Structural form Locality

Snow gum--

candlebark b | Open forest I & II

Alpine ash 5 | Open forest IV

Widespread in the
Wet open Mezsmate stringybark 6 | Open forest III & IV hilly and mountainous
forest country
* Narrow-leaf peppermint T | Open forest III

Swamp gum 14 | Open forest II

Broad-leaf

peppermint Ba & b | Open forest III Widespread on the
Dry open dry northerly aspects
forest Long-leaf 9a & b | Open forest I & II of the hilly and

+ box Mountainous country

Long-leaf

box 9b | Open forest II
Dry open + Red ironbark 10 | Open forest I & II Tk 3 ?
fOnARG and Grey b 11 | Open forest II d Pilot Rang
MoeAland rey box pen fores an o ange

Black cypresa pine 12a & b | Open forest I & II

and woodland I & II

Murray River River red gum 13¢ | Open forest II and Murray River

flood-plaln
woodland

woodland II

flood-plain

¥ Wet open forest 1s approximately synonymous with the term wet sclerophyll forest.

+ Dry open forest 1s approximately synonymous with the term dry sclerophyll forest.
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that flow rapidly over gravel and sand
beds. Overhanging vegetation 1s 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. Perilodilc
flooding along the river banks creates
temporary condltions of warm shallow

waters favourable for aguatic plant and
animal growth.

Temporary ponds and farm dams are common
in the agricultural lands. Mud bottoms,
turbid waters, and sparse plant growth
characterize conditions in these. When
they overfill and roadside drains and
hollows are flooded, the drowned pasture
provides breeding areas for amphilbians
and feedlng places for waterblrds.

Vertebrates

More than 300 native vertebrate speciles
have been recorded in the study dist-
ricts. (This 1s about half the total
number of terrestrial and fresh-water
vertebrate species recorded in Viector-
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 specles have recently
been recorded in the study area; 134 of
these are recorded as breeding. Append-
ix 5A llsts these species by common
name, following the nomenclature of the
C.5.I.R.0. (1969), together with in-
formation regarding habiltat affinities,
breeding, and feeding. Details of
sources of information precede the
Appendix. It 1s emphaslzed that this
account is far from complete and 1s
intended only for general descriptive
purposes.

Wet and dry open forest

About 105 species have recently been
recorded 1n these forests, inhablting a
variety of feeding zones. Most feed on
nectar when avallable, but usually supp-
lement this with insects and occcasion-
ally seeds and fruits. Eleven of the
honeyeaters have also been recorded as
nesting in the area.

Ten speclies of the Australlan warbler
family inhabit these forests. All are
insectivorous: some forage in the tree
canoples and branches, whlle others
feed on insects in shrubs and on the
ground.

All of them breed in the study area.
They usually bulld nests 1n shrubs of
trees, but the whlte-browed scrub-wren
may also nest on the ground or in the
debris near the ground, and the buff-
rumped thornblll nests in holes in trees
or under the bark.



Nankeen kestrel, a common raptor that
breeds in the area

The parrots and cockatoos are also rep-
resented by ten specles, but some (the
sulphur-crested cockatoo, galah, eastern
rosella, ete.) are more characterlistilc
of the savannah woodlands (agricultural
areas) and usually occur near cleared
land. Most feed on seeds and frult, but
some also take nectar and roots. Four
species (gang-gang cockatoos, galahs,
and erimson and eastern rosellas) are
recorded as nesting in the study area,
typlcally utilizing holes 1n trees.

5033/74—6
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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-
lety of mammals, blrds, reptiles, fish,
and cececaslonally insects and carrlion.
Six of these specles are recorded as
nesting here; most utillize tall trees
for thls purpose, but the peregrine fal-
con often nests on rock ledpges, In view
of the world-wlde populatlion decline of
the peregrine falcon, the apparent con-
tinued success of the speciles 1ln the
districts (as well as in some other
parts of Victoria) deserves speclal men-
tion.

Other famllles moderately well repres-
ented in the open forest include the

‘I

Grey-breasted silvereye
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following: world flycatchers (four spec-
ies of robins and the Jacky winter) are
insectivorous and bulld nests on tree or
shrub branches; the flower-peckers
(pardalotes, the silvereye, and the
mistletoe bird) feed on 1Insects from
trees and shrubs and occasionally also
eat frult; the cuckoos (four specles)
feed on tree insects (mainly cater-
pilllars) and lay their eggs in the nests
of other species, which hatch and rear
shrike-thrushes (four specles) are
insectivorous; the Australlan magples
(magples, currawongs, and the butcher-
bird) feed on a varlety of foods and
nest on tree branches.

The remaining 40 species in this habitat
belong to 27 different famllies and
utlillze a varlety of foraglng methods
and nesting sites. Among them, the
laughing kookaburra, black-faced cuckoo
shrike, grey fantall, white-throated
tree-creeper, and Australlan raven are
consplcuous and widespread inhabitants
of the forests in the area.

Flantations of conifers have been estab-
lished wlthln the forest region. Recent
work by the Forests Commission on the
fauna 1in the plne plantatiogns around
Myrtleford (Suckling et al. 1973) has
yielded some interesting results, Ap-

Tawny frogmouth feede mainly on ground-
dvelling insects

Grey ehrike-thrush feede on insects and
wo rms



pendix 4 contains a list of bird svecies
considered to be regular inhabltants 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 extenslve examples of this
habltat occur 1n the Chlltern Forest and
Pilot Range areas. Because these are
situated at the Jjunction 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 reglions.

More than 125 are recorded for this hab-
itat., BSpecies 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 (14) and
the Australian warblers (12). However,
the habitat does lack shrub- and ground-
dwelling specles that typically inhabit
areas of moist, dense undergrowth (usu-
ally associated with wet open forest),
including the superb lyrebird, Austral-
lan 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, plgeons and doves, martlns,
wood swallows, and weeblll and of intro-
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duced specles such as blackbirds, house
sparrows, goldfinches, and starlings.
Some typical grassland species (quaill,
pipit, magple lark, etc.) have also been
reported here.

Typlical occupiers of this habitat that
have not been recently recorded outside
the Chiltern Forest 1n the study dist-
ricts ineclude ecrested bellbirds, west-
ern warblers, black-chinned honeveaters,
and palnted honeyeaters. Unusual sight-
ings of 4 specles have alsoc been recent-
ly made in the Chiltern Forest. These
include the rare (in Victorla) grey
goshawk and turquoise parrot; the latter
specles 1s reported as breeding there,.
The other two specles (gilbert whistler
and rose robin) are well out of their
normal ranges and are probably passing
migrants.

McEvely (1965) points out that Chiltern
Forest occupies a border-line position
between two sub-regions. Both 1lnland
dwelling speciles (Eyrean) and specles
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 elither tree-
or ground-dwellers; few specles 1nhabit
shrubs. The major families are the
parrot--cockatoo (9 speciles) and the
eagle--goshawk (7 specles), in contrast
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to the forested habltats, where the
honeyeaters are the best-represented
family.

Species such as quall, swallows, song-
iarks, and plplts are usually associated
with the grassland (now primarily crop
land) areas. Many wadlng and aquatic
birds (15 specles) alsoc utilize the ag-
ricultural lands for foraging purposes.

The areas of human habitatlon support
introduced specles such as domestic
plgeons, blackbirds, house sparrows, and
starlings as well as some native birds
(for example, willle wagtall, magpile
lark, and whiteface).

Flood=-plaln woodland

This area ls important because it pro-
vides nest sites for several bird

Black duek, an important game bird that
breeds in the area

groups. Nearly 90 specles, represent-
Ing a large number of diverse families,
have been recorded in the hahitat.

Aquatic specles such as darters, cormor-
ants, herons and spoonbllls elther nest
or perch in the tall trees here. The
river red gum, which 1s the dominant
tree specles, provides numerous large
holes 1n trurnks 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 utllize the
tops of the tall gums for nesting.
Honeyeaters are, at times, well repres-
ented and some specles of fantalls,
whistlers, and pardolotes forage on the
insect fauna assoclated with the large
trees.

Perlodle flooding of these woodlands
greatly enhances thelr value to blrds
because large quantities of inverte-
brates ilmmedlately become availleble and,
later, herbaceous growth 1is stimulated.
Many aquatic birds move to these flooded
areas for foraging and breeding pur-
poses,

Aquatie habiltat

More than 65 bird species are listed as
regularly inhablting aquatic environ-
ments in the study districts. The
majority of these utlillize both open

water and assocliated swamps, although a
few marsh-dwellers (such as the golden-
headed fantall-warbler, and little grass-



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 speciles)
are: ducks and swans (twelve species);
herons, egrets, and bitterns (seven
species); and ralls and waterhens (seven
species).

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

The open, deeper waters of rivers, res-
ervolirs, 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 swlm 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-
uses.,

Shallower near-shore waters support both
emergent and submergent vegetation as
well as a variety of aguatic insects,
crustaceans, molluscs, and small fish.
Pelicans feed on these fish and crustac-
eans by immersing their long necks and
bllls beneath the surface. Herons,
egrets, spoonbllls, and 1ibls feed by
wading in these shallow waters and

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 1in sparsely vegetated margins of
water, birds such as plovers, dotterels,
snipe, gulls, sandplpers, stilts, and
magple larks forage by either problng
into the mud for invertebrates or catch-
ing them as they move across the exposed
beaches. The heavily vegetated swamp
areas are favoured feeding areas for
night herons, bltterns, rails, crakes,
and waterhens.

Other feeding methods that birds use in-
eclude: 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); preylng upon

The black wallaby takes refuge in thick
serub during the day

agquatic birds and mammals (harrilers 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 hablitats, while Appendix 5C indi-
cates the distribution, abundance, and
biology of individual specles, and deals
with some specles of uncertain status
(for example, bats, tlger cats, and rock
wallables).

Wet open forest

At least 16 native mammal species occupy
this type of habitat. The most common
small ground mammals are the brown
antechlinus and bush rat. Thelr pre-
ferred habitat of litter and shrubs 1is
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 thils habltat, but are
not common,

Long-nosed bandicoots live 1in areas
usually covered wilth ground shrubs such
as bracken fern, but often forage in



soil and humus is commonly a part of
their habitat,

Wombats are common 1in this forest type.

They prefer dense undergrowth, but thelr
burrows can be found ln most localitlies.

Dingoes live in the densely vegetated
areas, but usually use tracks or open
areas while travelling.

Great grey kangarocos tend to avold areas
with dense undergrowth and are generally

restricted to peripheral forest areas.
Black wallablies are adapted to dense
ground cover and are very common.

Two secansorlal specles may be present.
The bobuck forages both on the ground
and 1In the trees and is simllar in its
habits to its close relative the brush-
talled possum (which occcupies the drier
forests)., The second specles is the
tuan, which may be present although it
is not generally thought to be assoc-
lated with this habiltat.

3ix arboreal species live in these for-
ests. The thilck understorey supports
many common ring-talled possums and
provides suitable conditions for the
eastern pigmy possum, which (although
uncommon) has been found in several
localities. Sugar and feather-tailled
gliders are insectivorous and commonly
inhabit the branches and outer foliage.
Greater glliders are very common, while
vellow-bellied gliders have only been
reported once, although they probably
occur in alpine ash and messmate for-
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Eastern pigmy peossum occurs in the
Yaekandandah area

ests. Koalas would probably survive if
reintroduced.

Introduced specles 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 Tolmie).
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Dry open forest and woodland

Approximately 12 native mammal specles
occur in this habitat. The yellow-
footed antechibus 1s the only small
terrestrial specles now found in wood-
land, It lives in areas with litter and
hollow logs and often where understorey
strata are dense. Echlidnas are common
throughout.

Two kangaroo species are found here.
The great grey kangaroo occurs through-
out and 1s especially common near areas
of improved pasture. Black wallables
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, brysh-
talled 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-talled
possum.

Of the five wholly arboreal species,
two-sugar gliders and feather-tailled
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. Squlirrel gliders are

probably the rarest possum specles 1in
Vietoria. Theilr exact habitat requilre-
ments have not been determlined, but they
usually occur 1In woodland associations.
The general north-east area 1s consid-
ered important for conservation of

this species in Victorlia and individuals
have recently been recorded in the Chil-
tern forest. Koalas had become very
rare or extinct, but have been reintro-
duced to the Chiltern forest and now
presumably occupy the red ironbark wood-
land., They have recently been recorded
near Myrtleford.

Four 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-talled
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 kangarcos, 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.



Flood-plain woodland

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

Where drainage for agrilculture has not

been too great, the native terrestrial

gspecles present may include the echidna
and yellow-footed antechinus,

The areas remalning are probably too
small to support the large great grey
kangaroo. The scansorlial tuan is a
possible resident. This medium to small
carnivorous specles feeds on small birds
and mammals (and also chickens where it
has the opportunity). The other scan-
sorial species i1s the brush-talled
possum, which 1s usually very common,

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

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

Aquatlic habiltat

Two mammal specles - 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-
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corded in many streams within the study
districts, where it 1s probably common
throughout. Its position is falrly
secure there, although water pollutlon
could endanger the specles - especially
pellution that causes the accumulation
of toxic chemicals in the river mud,
since 1t forages in this mud.

The eastern water rat 1s common and has
a simllar distribution to the platypus.
Its distribution extends up the small

Common ring-tatiled possum
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perennial mountain streams and along
drainage ditches, dams, and 1rrigation
canals, It 1s not excluslively aquatice,
but spends a small amount of time on dry
land.

Reptlles

Forty-four reptlle speclies have been
recorded in the study districts,.

Reptiles lack a maJor physiologlecal
characteristic that mammals and birds
possess = internal temperature control
or endothermy. They are ectotherms
(that 1s, thelr body temperatures depend
entirely on their environment) and are
either heliothermic or thigmothermic.
Obviously the availabllity of sunlight,
logs, and rocks influences habitat
suitability for reptiles, and hence is a
major factor 1n determining distribut-
ion, In addition to micro-environment,
food supply, reproduction, and predation
influence distribution.

Little 1s known of specifilc food pref-
erences, but, in general:

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

* Large skinks and dragons (stumpy tails
and bearded dragons) eat berries,
frult, and arthropods

# Small lizards and snakes predominantly
feed on 1nsects, although most small

snake speecies and Burton's legless
lizard feed on small skinks

¥ Tortolses 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 speciles list, wlith summaries of
avallable 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 skinks, occur in wet
open forest and not in dry.

The only sub-litter inhabitant 1is
McCoy's skink, which is widespread and
common, The weasel skink may be present
at lower altitudes.

Three small heliothermliec skink specles
occupy wet open forest and a fourth, the
three-1lined skink, may do at lower
altitudes. The garden akink, is common
throughout and inhabits leaf litter,
especially in more open areas.

Grass skinks are very common, especially
among the bark accumulations 1n dense
tall forest. Large colonles of these
lizards gather on sunlit bark deposits
and logs, even 1in sub-alpine areas.
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Three-lined skink

Spencer's skink 1s 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 assoclated 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-
inge such as sub-alpine meadows.

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

The black rock skink 1is restricted to
such rocky outerops in thils habitat and,
occasionally, specles typical of dry
open forest or woodland are found on
them.

The copperhead snake - the only large
snake in the area - occurs throughout,
but 1s particularly common in areas with
adequate sunlight penetration such as
clearings or creek sides,

Dry open forest

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

These 1neclude three fossorlal sub-=litter
skinks - McCoy's, three-toed, and

weasel skinks. The flrst two are small

elongated specles with very small limbs;
they occupy similar niches, but McCoy's



skink 1s usually only found in moist
areas. The weasel skink is intermedlate
between the true sub-litter and litter
dwellers. It 1s 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
assoclation with rocks and termite
mounds .

Two heliothermic litter-dwellers are the
garden skink, which is very common and
oceurs throughout the area in leaf and
twig litter, and the three-lines skink,
which 1s uncommon and more restricted.
The latter 1nhabilts relatively open
grassy or shrub-covered areas.

Two small snake specles forage among the
litter, rocks, and rubble. Small-eyed
snakes are nocturnal and are usually
found in rocky areas, whereas Dwyer's
snake 1s usually found 1ln open dry areas
similar to woodland.

Two medium-sized lizards occur here:
tree dragons are primarily litter in-
habltants 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 skinks and
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copper-talled skinks also occur on large
expanses of rocks.

The tree goanna i1s not common and prob-
ably only occurs on peripheral areas.

Of the two large snake species present,
copperheads are restricted to moist
areas, usually 1in assoclatlon 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 formatlions. Excluding those
assoclated with streams, discussed

The brown snake ie common in dry forest
and woodland
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below, approximately 24 specles occur in
it.

This habltat supports several burrowing
or sub-litter species. The bandy bandy,
a small snake, burrows in loose sandy
s0ll while foraging for small lizards.
The blind snake also burrows, and feeds
on lnvertebrates 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 1s intermedliate between
true fossorlal sub-litter dwellers and
the actlive small skinks that inhablt the
litter.

The litter lnhabitants include several
skinks and the tree dragon: all are
fast-moving heliothermic species and

Bearded dragon ie found in woodland and
dry open forest

forage among litter for insects. Boul-
enger and garden skinks are common and
similar in appearance and hablt, but

the former occupies a drier environment.
Four-fingered skinks are usually found
assoclated with rocky areas, and three-
lined skinks are often found in grass-
land.

Both Burton's legless lizard (which

eats small skinks) and Fraser'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 1little whip snake,
live in the warmer open areas (grass and
shrubland).

Most reptiles typlcal of the region will
also occur 1n rocky outerops, often in
great abundance. Some, such as the
striped skink, copper-tailed skink,
Cunningham's skink, and stone gecko, are
almost invariably assoclated with rocks.

The bearded dragon commonly basks on
fence posts in open areas. It escapes
into a burrow near the base of 1its
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 specles present
are goannas. The tree goanna has been
recorded as attalning lengths of up to
2.4 m in Victoria. This adept climber



escapes into large trees if disturbed,
It 1s widespread and, like the sand go-
anna, 1s primarily a scavenger and eats
carrion. The sand goanna 1s usually
found in areas with friable soll, into
which it burrows.

The brown snake 1s 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 1n this habltat

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
skinks 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
skinks 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.
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Flood-plain woodland

The presence of surface water provides
suitable conditions for tiger snakes,

red-=bellied black snakes, and eastern

water skinks.

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

All ground-dwelling specles are typieal
of those found in surrounding woodland.

This community 1s drastically altered
when flooding occurs., All the ground-
dwellers are displaced and water-depend-
ent species take their place.

Aquatic habltat

Few reptliles are exclusively aquatilec.
Three tortolse specles spend a majJor pro-
portion of their active time 1in water,
but must breed on land.

The snake-necked tortolse 1s common and
oceurs in most lowland streams, dams,
and swamps. The Murray River short-
necked tortolse 1s less common, and 1is
probably restricted to the Murray and
associated major tributaries. The
rarest of the three - the broad-shelled
tortolse - 1s restricted to the Murray
River in the study distrcits.
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Stream influence

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

In wet open forest the habitat sultable
for copperheads 1s wildespread, conse-
quently 1t is not restricted to riparian
areas. The warm temperate form of the
eastern water skink inhabits stream
banks at lower altitudes but 1s replaced
at higher altitudes by the cool temper-
ate form, which 1s also associated with
streams 1n sub-alpine areas.

Fish

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 "mountalin streams" (middle sections

and headstreams), where the well-
oxygenated generally cool clear waters
flow awiftly over gravel beds. The
second group inhabits the "lowlands"
(mature rivers and assoclated 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 occupyling these categories, and
indicates typlcal habltats.

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 aquatiec insects, thus represnt-
ing an 1mportant component of foocd webs.

River blackfish is common in mountain
streams



TABLE 8

FISH SPECIES GROUPED IN GEOGRAPHIC REGIONS

Region

Species

Habitat types present

Lowlands

Mountains

Wide-ranging

Bony bream

Australian smelt

Rainbow fish

Mitchelllan fresh-water
hardyhead

Murray cod

Trout cod

S1lver perch

Plgmy perch

Western carp gudgeon

Big-headed or flat-headed

gudgeon

Furple spotted gudgeon

Tench

Mosqulto fish

Ornate mountain galaxias
River blackfish
Goldfish

Macquarie perch

English perch or redfin
Brown trout

Rainbow trout

Cruclan carp

Mature river sections
and lakes

Middle sections,
headstreams, and
impoundments

All types 1ndicated above

5033/74=7
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Ten native and one introduced forage
specles ocecur here, of which ten are
generally restricted tc the mature river
sectlonsg and assoclated waters, and one
ls generally restricted to the head-
waters and middle sections.

Of the elght game specles, five are
native and three are introduced.

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

Appendix 5E lists these species in terms
of thelr distribution, status, focod,

spawning, and specific habltat require-
ments.

Clearing of land 1in stream catchments 1s
likely to have a detrimental effect on
native fish populations but benefit pop-
ulations of some introduced fish. Water
population may have detrimental effects
on both., Streams above 500 m elevation
represent the agquatic habitats in the
study districts most closely resembling
condltions before European settlement,
which will persist 1f their forested
catchments are left intact.

Amphibians

Sixteen specles of amphlblans have been
reported from the study districts, and

an annotated list of these (in Appendix
5F) provides information on thelr abund-

Macquarie perch (left) mainly oeceur in
lowland streums, where Murray eod (above)
i8 an important game fish



ance and distribution, habltat require-
ments, and breeding and feeding habits.
The combination of low temperatures,
high rainfall, and moderate humidity,
coupled with the avallability of diverse
aquatic habitats, makes the study area
particularly suitable.

Based on Littlejohn's (1971} classific-
ation of amphlblians cccurring in zoo-
geographlc regions, nine of these
specles are consldered to be essentlally
Eyrean in origin, two Southern Bassian,
and five wide-ranging.

In general, thelir distribution is close-
ly related to the availabllity of sult-
able moist breeding sites. They may be
divided into three categories based on
regional distributlons (see Table 9).

"Flood-plains" species generally reguire
more permanent habltats 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-plalns can
also utilize these, but in addition may
utilize the less permanent or more
rigorous habitats such as Iintermittent
marshes, temporary puddles, and moist
mierohabltats., For example, Limnodynas-
tes d. dumerili (bull frogs) and Rani-
della signifera (brown froglet) can sur-
vive 1n pools in small streams, and
Pgeudophryne bibroni (Bibroni's toadlet)
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adults can utilize moist depressions for
egg deposition.

Amphibians inhabitlng the higher alt-
itudes have special adaptations for the
more rigorous environment. Litorta
lesueuri (Lesueuer's tree frog) is gen-
erally only found in association with
middle-section and headwaters streams.
Its tadpoles have special morphologlcal
adaptations enabling them to survive in
relatlively strong currents. Geccrinis
vietoriana 1s less dependent on free
water than most amphlbians - its tad-
poles can use the moisture in heavily
vegetated areas.

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

Bullfrog, a common lowland species
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TABLE 9

AMPHIBIANS IN THE STUDY DISTRICTS

River valleys and
foothills above
flood=plains

Higher altltudes

Limnodynastes fletcheri

L. peroni

Heobatrachus parinsignifera
R. sloanert

Upercleia rugoea

Litoria aurea raniformis
L. paraewingt
Limnodynastes tasmaniensis
L. dumerili dumerili
Pgeudophryne bibroni
Ranidella signifera

Litoria lesueurti

Geoerinia victoriana

Distribution Species Examples of habitat
they may utilize
Flood-plalns Litoria peront 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 microhabltats

(such as moist vege-
tated depressions)

Restricted to streams (mid
sections and headwaters)

Humid mierohabitats
(wide-ranging)




consumers (herbivores). Food preferen-
ces change at metamorphosis and adult
frogs feed primarily upon terrestrial
and aquatic invertebrates. Although
tadpole mortality 1s usually high, large
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numbers of adult frogs emerge to exert
conslderable influence on local inverte-
brate populations. The amphibilans in
general provide an important food

source for many cother animals.

Invertebrates

Invertebrates make up approximately 95%
of the animals of any area and therefore
play a dominant role 1n the impact of
total faunal elements on the ecology.
They form the major elements 1n most
food, break-down, and decay chalns in
both terrestrial and aquatic environ-
ments, as well as playing major roles in
fertilization, depredation, and break-
down of plants.

The invertebrate fauna of the districts
consists of many specles of protozoa,
platyhelminthes, annellds, insects,
crustacea, myriapods, arachnids, and
mollusecs, 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 mountalnous
areas 1in the south and south-east and
the intensively cultivated farm land in
the north and north-west represent the
habltat extremes for the study area.

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

These often are very restricted in dis-
tribution and suffer from destruction or
modiflecation of their natural habitat,
particularly where a regular burning-off
1s carried ocut, where constant grazing
1s allowed, and where exotic vegetatlon
has replaced the native.

Aguatilc 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 FPlecoptera (Dinotoperla and
Neboigeoperla) and Trichoptera (Archaeo-
phylax) species are so far known only
from these areas, Detailed information
on Ephemeroptera is not available and an
interesting as yet undescribed specles
of Coleoptera has been reported recent-
ly. There are many local forms of
Tipulidae (Diptera) with extremely re-
stricted distribution.

Terrestrial habitats

Similarly, the composition of terrest-
rial insect population dlsplays marked
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differences between various altitudes.
Small, isoclated populations of wingless
ground-1living Coleoptera (family Curcu-
linionidae) and some Lepidoptera (moths
and butterflies) are well represented
with local mountaln forms (for example
in the genera Oriexenieca and Ogyris).
These are of particular interest to
students of insect phylogeny.

Other Invertebrates

The invertebrate fauna varles according
to the extent of meodification of the
original flora; the more modified areas
have a high proportion of introduced
specles and a low specles diversity.

Aquatic hablitats

The Murray River 1s the southerm limit
of a number of species widespread in
the Murray--Darling system such as the
snall specles Vivipara hanleyi and
Plotiopeie balonnensie.

The Hume Welr forms a large body of
fresh water; its shallow portions con-
tain large populatlions 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 ambiguus, 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 specles of
leeches, worms, and molluscs.

Terrestrial habitats

Most terrestrial invertebrates are cryp-
tozole, 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 specles: five of snails
and six or eight of slugs. A few native
snall species (family Endodontidae)
st1ll occcur. Several specles of land
planarian (genus Geoplana) occur in

this lowland area, princlpally G.
quinquelineata.

The mountain forest area and sub-alpine
region are much less modified areas

with more restricted habltats 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
molluses, lncludling the natlive slug
Cystopelta sp., large snalls (Pygmipanda
kershawi and Strangeeta sp.), and one or
two species of camaenid, together with a
number of endodontid snalls. These
forest areas also contain several
restricted specles of land planarian and
land nemertean, especially Geonemertes
australiensie.



The sub-alpine areas contain several
characteristic land planarian speeciles
(Geoplana howitti, G. lueasi, and G.
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sulphurea), together with several
regtricted and undescribed endodontid
snails,
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Climate, geology, topography, vegeta-
tion, lnvertebrate fauna, and age of the
land surface are the main soil-forming
factors. Solls are a baslc resource and
many of thelr qualities cannot be re-
placed easily if destroyed. The uses to
which they may be put depend to a large
extent on their characteristices

So0ll Classification

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

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

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

Gradational solls become more clayey
with depth, but do so gradually and the
total texture change 1s 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.

Soll Deseription

Organic Soils

Organlc soills, 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 vegetatlon 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 humification has proceed-
ed far enough, a fine crumb structure
may develop.

Peats can retain large quantities of
water. They are very acld, and when dry
are light and friable and may be readily
wind-eroded, especially 1f 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 soll, these locams 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 lcams or
clay loams and contain a high proportion

(20--U40%) 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

These alluvial solls may have the
surface darkened by organlic matter; the
presence of distinct current bedding and
textural stratifying indicates their
relatively recent origin. They there-
fore have some unpredictable variations
in texture and colour, although predom-
inantly sandy to loamy and brownish.
Similarly, water-holding capacity and
nutrient status vary. Typically, they
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TABLE 14
S0ILS
Texture
profile Other distinpulashing leaturoen S01l group
orpanic Aceumulatlion of plant debrias below bog Bog and Ten peBta
and fen vepebtallon
Aceumulation of plant debris from heath Dry peats
vepetation
Decomposing bog or fen heath Humiried peats
Uniform Coarge-teXtured - Predominantly stone Cragments Stony loams
- Loams and clay loams with a
high proportion of gravel Oravelly loams
= Coarse sandy leams on granitie
gnelssic rocks Coarse sandy loams
- Sandy, often varlably bedded
alluvial deposits Undirferentiated aandy loams
Medium=textured - Loams and fine sandy loams
on alluvium, brown or greyish Brown and greylah loama
- Highly organic, well-structured
zolls from high areas Organic loama
Fine=textured - Dark clays with well=developed
atructure - lime present Dark atructured calearecus clays
= Dark <¢lays with well-developed
structure = lime absent Dark structured non-calcareocus clays
firadational 5011 on stream alluvium
= reddish fleddish gradational aeils on alluvium
- yellowlzh brown Yellowish brown gradaticnal soils en
alluvium
Sells with bleached subsurface {A» horizon)
- reddiah Weakly bleached reddizh gradational
aolla
= yellowlzh brown Weakly bLleached yellowish brown
gradational soila
Brownish solls
- pale, masaive, hard Pale massive gradational aolls
= gtrongly coloured, weakly to
modeprately atructured, Friable Friable brownish pradational solla
Reddish solla
- on basalt Reddiah gradational scila on basalt
- on non-baszaltle material
strongly structured, hard Hard reddish gradatlonal solls
- modeprately structured, Triable Friable reddish pradational aclls
Duplex Reddish subsoil Reddish duplex solls

Yellow-brown subzsoll

Yellowish duplex solls
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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 solls 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 wilth
depth. A mottled horizon is common in
the subsoil, indicating periodic water-
logeging. The porosity of the subsoil

is moderately high, so good permeability
may be eXpected. The loamy textures
probably ensure a moderate avallable
water capaclty.

Organic loams

Sub-alpine areas where total preciplitat-
ion is high and temperatures are low,
particularly in winter, carry these
solls.

Typically, they are black organic loams
with strongly developed crumb structure
and high permeability. Their ability to
absorb large gquantities of rain and
surface run-off and to release 1t slowly
as subsurface flow 1s a notable feature,
and an important one in these circum-
stances.

They are very acldic solls and generally
poor 1n plant nutrients. Although the
more common form has weathered rock at &
relatively shallow depth, some have a

non-organic, more clayey subsoll 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 studled, but
could be expected to have low permeabll-
ity and avallable-water capacity,
although probably moderately high fert-
ility.

Dark structured non-calcareous clays

Also of limited occurrence, such clays
occur in those parts of stream terraces
where alluvial deposition was from re-
latively sluggish water. They are clay
loams to light clays with strongly
developed sub-angular blocky structure.
Commonly the subsoil is less clayey

and mottled. Although they are probably
similar to the calcareous clays in water
relations, they may have lower nutrient
status.

Gradational Texture
Reddish gradational soll on alluvium

Formed in alluvial fans and intermediate
level stream terraces, these may have

a weakly bleached subsurface horizon.
Structure 1s weakly developed. They are
moderately fertile soils, usually with



coarser-textured material below about
a metre, which ensures free dralnage.

Yellowlsh brown gradational solls on
alluvium

These solls are relatively extensive on
the intermedlate stream terraces. Their
textures range from lecam or sandy loam
at the surface to light clay in the
subsoill.

They lack structural development except
in the subsoll, where weak to moderate
structure is usual. A gravel layer com-
monly occurs below the profile at about
a metre, so drainage 1s free, They are
moderately acldic sclls with reascnable
fertility and moisture storage capabil-
itles,

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 gradational soil on
alluvium

95




96

The reddish and yellowish brown groups
are morphologically similar, the

colour difference being mainly the
result of poorer dralnage 1in the latter.
Usually a greyish brown loamy surface
with moderate to weak structure overlies
the paler weakly bleached horlzon, which
has simllar texture to the surface, At
depths of about 30--40 ecm, the soll
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 yellowlish brown masslve 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
subsoll occurs in areas that suffer pro-
longed wetness.

The solls of the groups as a whole are
moderately fertlle 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 solls to absorb run-off is moder-
ate; a moist soll could absorb about
12--14% of its volume before surface
run-off would occur.

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

Pale masslive gradational soils

These are predominantly sandy-textured
and are usually asscclated with granitie
areas, although not extensive. The
texture profile may be almest uniform.
Colours are pale brown and yellowlsh
brown. The profile 1s massive except
for posslibly weak surface structure.

The =solls appear to have moderately low
fertility and have low avallable water
capacity. Total water-holding capacity
may be moderately high, but poor surface
structure results in a low infiltration
rate.

Friable brownish gradational solls

This group comprises the most extensive
solls of the higher-rainfall mountain
areas and 1includes so0ill intergrading
between the weakly bleached gradational
solls and the crganic loams. A typleal
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 c¢lay loam or light elay. Soil
on acid igneous parent materigls is more
yellowish, but that on Carbonlferous
"red beds" is dark red or even purplish
red,

Some profiles show little texture change
and approach the features of uniform
soils., These soils are friable, porous,



and usually relatively deeply weathered.
They have high surface porosity and high
permeability throughout, whiech results in
a high capability for absorbing run-off.
Available water capacity 1is relatively
high (20--25% by volume)} and total
water-holding capaclty 1s high, so even

a moist soll could absorb about 30 mm of
steady rain before surface run-off would
pecur. In these solls plant nutrients
are concentrated in the surface where the
cation exchange capaclty 1s moderately
high. They are moderately acldic.

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 typlcal proflile commences with about

6 em of dark brown loam over about 8 cm
of yellowlsh red or reddish brown lcam
to elay loam that merges with depth

1§tu the dark red or reddish brown light
clay.

The soil 1s 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.,

Friable brown gradational soil developed

Profile depth depends to a certaln on colluvium

extent on the parent material. In deep

old alluvium or colluvium it may be 2.5 Generally the soils are acid to very
¢m or more, but weathered rock 1ls gener- acld and have moderate to low natural

ally found at about 1.2 m, fertility.
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Reddlsh gradational solls on basalt

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

Hard reddish gradatlional soils

While similar morphologically to those
on basalt, these have lower plant
nutrient status. Their well-developed
structure, firm to hard consistence, and
generally stronger colours also distin-
guish them from the frilable reddish
gradational solls., However, they may be
expected to have similar to slightly
lower water storage capacities.

These solls occur to a relatively
limited extent on plateaux and clder
parts of the landscape. Friable reddish
gradational solls 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 soll grades to friable
moderately structured subsolls of clay
loam to light clay, with colours ranging
about reddish brown. The solls 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 Solls

Reddlsh duplex soils

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

iy B f -
e .

Red duplex soil in the north of the
study area



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 subsoll 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 con 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 have a low capacity for
flood-rain storage. The surface loams
have about 15% of soil volume available,
but the subsoll eclays have only about
5-=10%. These tend to swell after a
thorough wetting, which impedes further
absorption. About 65 mm of raln would
be avallable for plant growth in the
first 50 em of the scll and a further 50
mm 1n the next 50 cm,

301l pH ranges from 5.5 to 5.0, with
exchangeable magnesium dominant over
calelum and measurable guantities of ex-
changeable sodium. Levels of avallable
potassium are relatively high, but total
phosphorus levels are low.

Yellowish duplex solls

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

5033 /74—8
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Red duplex soilg; the parent material is
colluvium of Ordovieian shales and
mudstones

The more usual form is common on the
plalins in the north of the dilstricts.
The surface soll varies 1n depth and 1s
usually gilgailed, except where the clay
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subsoll is deep. Dark, gritty loam to
loam surface soll becomes pale grey,
structureless, usually loam or silty
loam, with inecreased amounts of small
iron oxide concretions (buckshot) lower
in the horizon. This abruptly overlies
a yellowlish brown heavy clay subseil,
usually with a wavy boundary between the
two. Although the eclay has a strongly
developed structure, when wet it expands
and the material becomes only very
slowly permeable.

The solls 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% avallable water by
volume, but they are generally shallow
and the subsolls have low capabilities.

Although the surface horlzons are
usually moderately to strongly acid

(pH 5.5 to 4.7), the subsoils vary.

Acid subsolls are common, and neutral

to alkaline subsolls less so. They are
highly dispersible, due mainly to the
dominance of exchangeable magnesium over
calecium and the presence of measurable
quantities of sodium.

Cation exchange capaclties are medium
to low throughout the profile. Subsocils
may contaln substantlal reserves of

avallable potassium but total phosporus
1s generally low. C:N ratios are mod-
erate (10--15),

The less common form of yellowish duplex
solls usually occurs on the plains or
the lower slopes of the foothills. The
surface layer has a leas abrupt boundary
with the subsoil, which 1is usually yell-
owish brown with reddish brown mottles
and is less dense. Clay content usually
decreases below about 1 m. The solls
are acid, but may have neutral to alkal-
ine subsoils in low topographic posit-
ions.
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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, soll, and original vegetation are
uniform within the limits decided upon
a5 significant for likely forms of land
use.,

The most detalled 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 1s practical to combine
them into larger units - termed land
units.,

As an aild to mapping and general descrip-
tlon, land units that have in common

some significant characteristics (such

as vegetatlion or land form) are grouped
into mapping units termed land systems.

The land systems described in this
report are summariles of the systems des-
eribed by Rowe (1967, 1970, 1972, and
unpublished reports).
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Average annual rainfall

Land syatem Landscape Uaefulness as Aource of water Heclogy Solls Hative vegetation Hazards
Barrambogle Fredominantly hilly with steep slopes mainly Mo records svallable; eatimated range Granite Coarse sandy loams and pale massive gradational OQenerally open foreat I and woodland I of Blakely's Ercalen hazard high: clearing of slopes would result

Ba arcund the perimeter of the mapped area; from 650 mm (= Springhurat) to 1,000 pm solla, weakly bleached on less ateep alopes; zome red gum, with long=leal box an the deeper aoiln; in wetter deainage-lines and headward ercsion of
limited arean of rolling plateaus and shallow {= Beechwarth) reddish and yellowlsh duplex solls; relic clay aopen foreat IT of long-leal box on the more clayey gullies; strong regrowth of trees often clearing 1s &
basina;, elevaticn 750 me== 1,750 = and weathered rosk {both reddish) at depths below im aolls with nigher rainfall difficulty in land development

niltern Predominantly rolling to hilly with short About To0 m (= Chiltern) Fredominantly fine-textured Reddish duplex solls on ccnvex slopea; yellow duplex denerally open forest IT of grey box with red fradational sells with peor structure erode sasily:

h steep alopes Flanking promlnent pidges, x aedimentary rock of Middle aolls in depressions, weakly bleached gradational stringybark, and some red ironbark, red box, long- surface run off and ,"2.3, from cleared steeper i;
small arpas of longitudinal valley bottoms: Ordoviclan age; noms metamorphoaed noilas predominate on ateeply-aloping land leafed box, and Blakely's red gum; red ironbark contribute to gully erosion in drainsge 1inea and
slevation 750--1,000 m aleng on the reddiah aclla of the ridgea and surrounding plains, and to peak=flows, flooding, and

Blakely's red gum in depreasiona excessive wotnesn
Lanavh Holling to hilly with atesp slopes; small TH==900 =m Onelsa and schiat Reddiah duplex sclls on the less-ateep upper slopes, originally open Fforeat T and I1 of long-leafl box Maderate to high sheet and gullying on all cleared

L plateaux on spurs and more sxtensive plateaus weakly bleached gradational acils and some undiff- and some Blakely's red gum slopes and moderate mass-movenent hazard on thoss facing

on the topa; elevatlon 400--600 m erentiated stony loams on steep mid-alopes; yellowlah aouth
duplex saila in depresalons
Bunjil Steep to very steep montane slopes with T00==1,000 mm Oneiss, some mchist and granite Reddish gradaticnal scils weakly blesched on ateep Open foreat I and I1 of long-leaf box; cpen forest Moderate erosion hazard on steep slopes; lower on

By dissected platesux at about 600 m==500 m slopes and friable on plateaus Il of broad-leafl peppermint; scme cpen forest IIT plateaux; clearing contributes to pesk flows and Cleoding

elevation of narrow-leal peppermint; heath; mossland; open
forest I and 17 of Bllkuly’s re_d!u-
Murray Alluvinl Flats at about 200 m == 350 m with T00==1,000 mm Alluvium and colluvium of dlverse Malnly alluvial brown lomms ard weakly bleached grad- |Mainly woodland 11 and open forest af Torest red Excensive wetness leading to puddling of soil; Flooding

Wy gently-sloping dissected fans and terraces origin with varying degrees of pedo- | atlonal soils, reddish duplex sclls on fans and higher | gue or of river red gum; open forest II of long- luding to difficulties of management; moderate shoet
some 3-<% m higher, flanked by rolling to gentic alteration aceording toe age. terraces; undifferentiated sandy loass on flood plaim, | léal box and gully erosicn on hills and sides of terraces, parti-
stasp hillocka Some {m situ weathered material weakly bleached gradational solls on flanking alopes cularly in drier areas; atreas-bank erosion

Eiewn Flood=plain some low Lerraces, elevation Fine-and medium-textursd aediments Yellowish-brown gradational asclla on alluvium and Wondland IT of river red gum Excessive wetness leading to puddling of sollj flooding
Tangasbalangs | 160m--210r T00==B75 mn brown loams; aome undifferentisted sandy loama leading to difficulties of management; moderate sheet
T and gully ercadon on hills and sides of terraces, parti-
gularly in drier areas; strsam-bank erosion
Eiwwa Low terraces mnd asmociasted [lood platn Thl==1,125 ma Medium-textured aediments Yellowlish=brown gradational aolla on alluvium and Wocdland II of river red gum; open foreat IT of Excessive wetness leading to puddling of soll; Flood
Mullagong slevaktion &310m-=300m * brown loams; somd undlfferentiated sandy loama sWamp gum in southern areaa ! leading to dirficulties gl‘ mﬂ!tmzf: m;:rniu a;:n:“
s and gully erealon on hills and aides of terraces, parti=
aularly in drier areas; stress-bank erosicn
Dederang Undulating high terraces; rolling valley TOh==8T5 mm Alluvium and colluvium of variable Reddish and yellowlsah duplex asila Woodland IT of Blakely's red gum with white box in Maderate sheet and gpully
Banegilla slopes with Cans, reaidential hilla source and teXturs narth, tendirg to open forest IT of Blakely's red
B gum with red box, but but, and red stringybark
elaewhere
Dederang Rolling to hilly walley slopes with fans; B00-=1,125 mm Alluvium and colluvium of variable Friable reddish gradational solls; reddish duplex Open foreat 11T and IT of narrow=leaf and broad- Lew sheet and gully ercsion hazard

I\Ill;:dﬂlinﬂnﬂ realdual hills

source and texture

aolla

leafed peppermint, with long-leafed box on drier smites

Ryrtleford
Murmunges
L]

Ryrtleford
Whitfield
L

Undulating high terraces| rolling valley
slopea with Fans, residual hillas

Rooling te hllly valley slopes with
culluvial and alluvial fana and some
reafdual hillas

TO00==875 mm

B00==1,135 mn

Alluvium, golluvium of wvery variesd
textures derived from asdimentary
granitic and metamorphic rocks

Colluvium and alluvium of wvarles
texture derived from asdimentary
ignecus and metamorphic rocks

Reddinh and yellowish duplex soils and some
yellowish brown gradational soll on alluvium

Reddish duplex noils, frisble reddish adational
solls, weakly bleached reddiash and yellowlsh
brown gradational sclls

Woodland and open forest IT of Balkely's red gum
grading intoe long-leafl box open foreat IT

Harrow=1ead peppermint open forest 111, broad-leafl
peppormint and long-leal box open forest IT, oandle=
bark and swamp gum in pome moist cool localities

Moderate sheet and gully erosilon hazard

Low to mederate aheet and gully ercalen haczard

Orvena
o

Flood plain and asscciated low terracea

£50==1,270 mm

Alluvium of varied texture derived
from a variety of source rocka

Yellowiah brown gradaticnal sciles on alluvium,
brown loams and some undifferentiated sandy loama

Open forest and woodland IT of river red gum; open
foreat II of swamp gum in southern areas

Exceanive wetness leading to puddling of moll; flooding
leading to management difficultlen; moderate sheet and
gully ercsion on hilla and sides of terraces, atream-
bank srosion

Berrln
Lucywva !-
Brl
Barringana

Wagra
Bra

Rolling to steep hillooks at about %60 m
atlon with undulating to rolling
dissected Fana and terrsces at 250 m

Rolling to steep hillocks at about WED m
alavation with undulating to rolling
dissected Fana and terrsces at 280 m

1,200 mm

T50==1,000 mm

Ordevician sedimentary, meta=
morphic and granitic rooka

Ordovician sedimentary, meta-
marphic and granitic rocka

Woakly bleached, gradational seils on hillocks
with some rriable brown gradational solls; reddiash
duplex molls on terraces and rans

Weakly bleached, gradational scils on hillocks
with some friable brown gradational soila; reddish
duplex acils on terraces and fans

Open foreat II of broad-leafed peppermint; open
foreat I1II of narrow-leal peppermint; some open
forest II of long=leaf box and swamp gum

Long=lenf boa, woodland II of Blakely's red gum
and river red gum

Moderate sheot srosicn op hillocks: lower aheet and
gully ercalon on terraces and fans; streas-bank erosion

Moderate sheet erosion on hillocks; lower sheet and
Eally eramlan on terraces and fansi stireoam-tank erosion

dtanley
3

[Masected plateaux at about TO00--900 m
with steep alopes and rolling fans

1,175==1,250 am

Falnly Ordoviclan shales and
mudatones

Friable reddish gradaticnal scils, hard reddish
with aome Criable brown ‘ﬂdltlﬂﬂ‘l solls

Open foreat 111 of narrow-leal peppermint with candle-
bark and some blue gumj cpen forest 11 long-leal box
on dry siten

Erosion hazard generally low: roading on steeper slopen may
increase peak flows and stream turbidity

Twist'n Cresk
Ta

Undulating colluvial/alluvial fans on sloping
walley floorn; some low hille; a Few RArrow
Lerraces

B75=--1,000 mm

Colluviue and alluvium depived
miinly from Ordovicisan shales
and mudstones

Friable reddish gradational scile| weakly-
bleached reddish and yellowlsh-brown gradaticnal
solls; reddish duplex soils

open forest IT of broad-lead peppersint and long-leaf
boX, merging to open forest II1 of narrow-leal pepper-
nint

Modsrate aheet and gully erosion hazard; roading and
pro:::t;w purning on sioping land could lead to
increased peak [lows

lll'h#ndl.mn

Dismscted strath-valley-beach of rolling to
hilly fans and reaidusl hills

875-=1,000 mm

Gneins and schist

Reddish duplex soils; friable reddish gradational
polls, mome weakly=-bleached gradational soils

open foreat II of broad-leaf peppermint, long-leafl
boXj narrow=leaf peppermint on wetter fringe; open
foreat II of forest red gum on Flats

Low to moderate sheet and moderate gully ercaion hazard




Land systerm

Landsonpe

Average annual rainfall
Usefulness am nource of water

Qeology

Soils

Hature vegetatlon

Hagarda

Bilg Ben Flateaux, dissected to rolling topography, with | 876-=1,125 mm Onelss and schist uesually deeply Priatle reddiah geadatisnal aails, fristle brown Open fareat 1I b 111 of narrow=ieaf and broad-leafl Low nol]l erosion hazard, except In
B some hilla; elevatien 600==1,100 m ' " wonthered gradationnl nofln; some story  loame peppermint with candlebark gum and blue gumj some staeper country
small nrean of open Forest IV of alplne ashi open
Forest II of anow gus
Tawongn Stesp to very ateep about F00-=TEQ m T50==1,000 nm
Baranduda
T Weakly bleached reddish gradaticonal solls. Fale Open forest II leng=leaf box and brosd=leafl pepper- High shest ercslon hagard; could become Tlood pource Areas
Oranite, metamorphic ranslve gradational solle mint if ability of soils to absort and hold water impalred
Tawonga Steep to wery ateep; elevation U50--000 m 1,000==1,250 = and
Wernatong Friable reddish and brownish gradaticnal soils Gpen forest 11T narrow-leafl peppermint mome open Moderate aheet eroslion; darage by Tlre, roading and logging
Tw Ordovielan sedimentary foreat 11 broad-leal peppermint cah lefd to inoreased peak Flows and strear turbidity
Tlihhf Stewp to wery ateep; elevatlon €00-=1,300 m 1,250==1,500 mm Fodks Friable brewnish gradational scila ODpen forest IV alpine ash open forest INI narrow-leafl Erceion hazard low to moderate; roading and logging unless
Dartalong peppernint garefully controlled, will cause long term soll damage
Td leading to Ilncreased peak Flows and stream turbidity
Bowman Hilly with steep slopes along central ridges; 700 mn in the northern parts to 1,100 mm [ Ordovician flne-textured sediments North: peddish duplex scils on gentle upper slopes, Oenerally open forest I1 Blakely's red gum and long- High ercsion haeard slopes in northern parts; arnusl plants
Bg nome leas-oteep nlopes on pledmont surfaces in the southern parts - wenkly bleached gradationsl sclila on steep mid- leal box in the north ;rldlng into cpen foreat [I-IIT tend ta galn domipnance ln cleared areas; close aspociation
in northern parts slopes, and yellow duplex solls on poorly drained of narrow=leal and broad=-leal peppermint In the south of steep and less-stesp Areas makes sale management dAirf-
lower nlopes; scuth: friable reddish and brownish lewlt; in south srean roading And Tire may Ilncreass peak
gradational ecils, plus ntony loams flows and stream turbldicy
Wyrrhee Foderately steep, and Bteep slopes of ridgea Estimated 950==1,150 mm Ordovician Fine-textured sedimonts Weak bleached reddish gradeticonal with yellowlah Wpodland I and cpen forest II of long=leal box with Steep alopen when cleared are subject Lo mass-movensnt
My and apurs; ftesp basine wt headn of valleys; with caps of Tertiary vesalt on weakly blesched gradational sclils in poorly drained red atringybark, red box and yellow box; on basaltlce eroaion and, If poorly ranaged, to excesaive wetneas In
smal]l area of rolling platesox ploteaux sites; on bosalt, [riable reddish gpradaticnal soils solls, open weodland I1 of long-leaf box with red hox winter, resulting in gullying of lower land
with dark well=structured non-calearsous clays in and yellow box
poorly drained sites
Drus=top Disaected foothilles rinlng from about 300 m TH0=1,250 mj n minor water mource area Upper Devernimn meidie voloanic Shallow stony loame and rriable reddish and broswsish Open Foreat 11 of long=-leafl box on rldges and upper High on ateep northern alopes with clearlng or protective
b broad ridges at about 500 m elevation rocks Eradational nolls on broad ridges and upper slopes, nlopes; ocpen foreat II of broad-leal peppermint ohn burning; moderate on Foothllls with clearing
yollowish duplex soils on lower slopes and foothilla lower alopes and foothills; cpen forest IIT of narrow-
leal peppermint in higher-rainfall parta
T““?:“II“P Undulating plateaus; elevation S00=-900 m 1,000==1,250 =m. A moderate water Upper Devonian acidic voloanic Friable brownish gradaticnsl sclls; scee friatle Open Torest IV of messmate on plateaux topm; open Low eroslon haeard
poufoes aren rocks reddish gradatfonal sofls Foreatr 111 of narrosw=leal peppermint on surrounding
gentle slopes; open Forest Il of ewerp gum in broad
drnnq_ﬁt linen
"ha““ :“11?“5i ﬂi::tct!d plateaus and broad ridge 1,000 mm to over 1,250 mm, & useful Lower Carboniferoun wedimsntary Aeddish nnd y&llowish duplex aolls; Bome weakly Mainly open foreat I1 of broad-leaf peppermint on Moderate ®oil erosion hEzard; Winter cold and imclation
ope; elyvation 500--1,100 » gource of water in terrs of susmer flow rogks blenched gragaticral solls and undifferentiated drier sites, with open forest of narrow-lesf pepper- Are drasbacks to agricultursl use of higher platesus
ap well as total yleld stony loams; frisble reddish gradatfonal scils on mint in wetter areas; open forest I1I of messmate on
higher plateaux plateau-tops and open lforest 11 of swamp gum in
depresalona
'-hilh'“ Lﬂ*dhlilz lnﬂdcgpglnna of basalt, the foothills | 1,150-=1,250 ms. A usefyl source of Tertinry basalt mainly overlylng Car-| Feddlsh gradationsl solis on basmlt; eleewhere Fris- Open forest 11 te 111 of narrow-leal peppermint on Generally low erosion harard; Tertllizer requirements
Ef:t. nto E: u :11ﬂ§ surface of underlying water bonifercus pediments (coarse-textured| ble brownish gradationsl solls of wariable texture basaltic solls and on other sollms of Tiner texture; are higher on coarse-textured moile
plateaux, evatlon; Ti0=-=-970 m in northern parta, fine=textured in | {including some purplish-red solls on the Carbon= open Tarest [ of brond=leal peppermint an doarder-
nouthern) and some rhyodneite and ifercus "red beds"™) textured moils} manna gum and mesamate on deeper
rhyolite solls in aheltered nites
““ﬁi E}::Pﬂ:‘h;“{‘ﬂ“P_“;‘““El:““hﬂdﬂ' and spurs] Estimated 1,000--1,300 mm; o moderately Acldic lavas, predominantly Friable vrowpish and reddish gradatlonal sells, Banging Crom open Torest I1 of broad-leaf peppersint Severs following wildrfire; moderate after sontrolled
eya; elevatlon #50=--000 m valugble aource of water rhyclite usunily shalleow; stony loams Are common in drier partes to open forest III of naprow=leaf burning; increaned peak flows And etream turbildity occur
peppermint with candlebark in welter parts after Fire
Kocniks Ceeply dissected headwaters with steep slopen; |1,000-=1,250 ma; a signlficent source Lower Carbonifercus sedimentary Ridges and steep west alopes, undifferentlated sandy | Open forest 11 of broad-leal peppereint on torthe Severe sofl srosfon after wildfire snd moderate after
Ko elevation 500-=1,100 m of water rocks loamn; long slopes, [riable brownish gradational western slopes, elsewhers open forest 11D of parrows= controlled burning, except At higher elevations
solla; foothills, friable brownlish gradational scile 1eal peppermint or of measmate at higher elevatlons;
(Unually weakly=blenched) cpen Forest 1V of alpine sah and candlebark; open
forent 1 of anow guh and broad-leafl peppernint
Flng:-:.]" “'.T’.‘:J";E‘;1!31“{.:1?":“‘5‘iﬂ.i'ﬁ“ﬂ?ﬂﬁ:“ Estimated 900=--1,100 mn Granite Fele massive gradationnl scils on ateep slopes; on Open forest 111 of narrow-lesal peppermint with High eroslon moll hamard; with clearing drainage lines
#T B L 00l . 100 . F A leas-steop slopen, friable reddish and brownish candlebark and pome broad-leal peppermint in the in granite solls become very wet and liable to gullying;
elevation §00--1, L] gradaticrel aolls, reddish duplex sclls at lower higher or wetter arsas; open forest 11 to 111 of rond dralnage cnn lend to erosion
elevations long=leal box 1n lower or drisr parts
Elevated granite block with a gently dissected [ Panging from 1,000 sm with miid winter dranite

Mount Buffalo
Kh

plateau and surrounding peaks at 1,500--1,750 m
elevation and very steep to precipitous slopes
down to valleys at about 250 = elevation

tefperature to about 1,900 mm with winter
noW; A very valuable spurce of water
at higher slevations

On the plateau the sclls form a sequence, From stony,
phallew arganic loamn on rooky outerops, through
desper organic loams on gentle alopes, to humified,
fen and bog peats In depresslons; om the surrounding
slopes are atony, sandy loams and friable brownilsh
End reddish graditional solls

Flateau Trom recky outcrope to drajnsge lines:
foreat I, woodland I of snow gumj closed heath;
elosed grasaland; closed short hemth on humified peatn
and mowa beds on bogs. Surreunding sleopens, from

lower slevation and drler sites to higher elevatlon
and wetter sites; open foreat I1 of broad-leaf
peppermint with red stringyvark or capdlebark; cpen
fareat 111 of narrow=leafl peppermint to 1,200 m; open
forent IV of mlplne ash and candiebark; above 1,500 m
open forest TIT and II of candlebark and snow gum

open

Eoderate to low, poll eroslon hagard but mccess roads
and logging, if uncontrolled can lead to lncreased stream
tupbidity and peak [lows

Winterign
'

Fredominatly steep to Wery Ateep alopes with
seall platesun, high-level ahallcow basins, and
broad=topped rldges up to 1,100 »

Estimated 1,150=--1,300 am

Ordeviclan Fine=textured sediment-
Ary rocks, with petomorphosed forme
rneAr the granite

Friable reddish and brownish gradational scile: some
gravelly loams and pale massive gradationsl soils

Frem lower elevation to higher: open foreat 11 of
long=~leal box with red stringybark, Blue gum and
candlebark | open forest 11 & IID of narrow=leafl
peppermint with candlebark; some cpen Forest 111
and IY¥ of alpine msh; open Forest III apnd I1 of
candlebark and anow gum

Moderate to low, but mcoeas roads and logging, If un-
eantrolled can lead te increased stream [uﬂ.‘u?ditr and
peak [lows




PART III

LAND USE



13.

The physical and biological entitles
that comprise the environment form a
dynamic but balanced system that 1is con-
stantly changing under the influence of
external and internal forces. European
settlement (and the conversion of nat-
ural bush to agrilcultural land) has been
a powerful factor in changing the
natural balance of this system. Most of
the chanpes have been almed at improving
the environment for Man. Unfortunately
some changes have not done so, and now
adversely affect the abllity of the en-
vironment to provide a sustained yleld.

The improvement in scientific knowledge
and its applicatlion have reduced the
harmful effects of some of the hazards
assoclated 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 1s thus becoming
inereasingly important to Indentify and
control the major hazards 1n order to
conserve productlvity.

Scil Detericration
Soil is constantly, but slowly, being

made by the interaction of physical and
biological forces. Gradual soil removal
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HAZARDS

and redeposition also occurs naturally
and is part of the continulng geological
process,

Use of land may speed up soll loss and/
or reduce fertlllity. Solls vary in
thelr resilience to erosion forces.

Thls varlability is governed by a number
of factors, including the physical
constituents of the so0ll and their
cohesion, the exlistence of a protective
covering such as vegetation, and also
the local terrain and the condition of
the surrounding country. The land
systems and solls chapters discuss the
variable susceptibility of sclls 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 lnherent
versatility of the land. In addition,
the control and correction of scil
deterioration involves direct cost.

Moreover, part of the soll from erosion
1s carried into streams. The resultant
inereased silting can increase, not only
the occurrence of flooding but alsc the
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cost of water storapges. Heavy deposits
of silt on the river floocd-plains can
reduce their fertllity. Increased
turbidity, colour, and total dissolved
s0lids can Increase the cost of using
this water for domestlc and industrial
purposes.

Vislble erocslon reduces the aesthetlc
appeal of the reglon and could affect
tourism., Reduction in the quality of
vepetatlion and wildlife habltat can
occur concomitantly with soll deterior-
ation and could reduce the value of the
area for recreatlon.

The losses acerue In varylng degrees
from most land uses that may create a
spil deterioration hazard - agriculture,

Gully erosion, Murmungee River

foerestry, mining, recreatlion, and their
associated activities.

Apriculture is the main land use on
alienated land. Most soll erosion that
oceurs on farming land 1s princlipally
the concern of the farming community and
organizations such as the Soll Conserva-
tlon Authority. Possibly one of the
main causes of soil erosion in the dis-
tricts recently is the clearing of steep
slopes, especlally in areas where the
soil 1s less able to wlthstand the eros-
ion forces, wlthout adequate precautions
such as contouring.

The prinecipal apgricultural use of publie
land 1s forest grazing and apiculture.
Stock trampling readlly disturbs the
loose, humus=-rich solls of the high
country and reduces thelr abillty to
withstand the foreces of wind and water
erosion. Much of the forest area in the
districts that 1s leased for grazing has
solls stable enough to ensure that eros-
lon from this cause is not critlcal to
malntaining production.

Aplculturists normally stay on the
lower, more accesslble country. Soil
deterioration from their activitles is
slight and unlikely to be of much
concern 1n the foreseeable future.

In natural forest the main period of
high erosion hazard 1s the summer and
autumn. Loss of vegetatlon cover in-
creases it. Soll loss on severely burnt
areas can be considerable, especially if



the vegetatlon takes several seasons to
become fully re-established.

Soil erosion can be caused by and during
the construction of forest tracks and
roads. Logging in forest can lncrease
it, especially when extenslive areas are
clear-felled. Logging in winter can
create heavy erosion locally, but the
presence of molst solls, pood growlng
conditions, and ground cover vegetatilon
in the immedlate area tends to restrict
1ts extent.

Each area clear-felled for pine plant-
ations is normally quite large, and 1s
allowed to dry over the summer months
before belng burnt in the autumn. It

is planted during the winter, and has a
vegetation cover within about 12 months,
Soll erosion and associated problems are
likely to recur durlng harvesting and
replanting of the area, normally 30--40
years later. The Forest Commlssion and
So0il 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 perliods, The Soll
Conservation Authority and Mines Depart-
ment co-operate to ensure the eventual
rehabilitation of these areas.

So0ll erosion can be caused by
damage tc vegetation and solls by
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wheeled vehicles. 1In addition to work,
recreation generates an increasing
amount of travel in bushlands. ESome
bush areas are used falrly intensively
and consequently suffer from erosion
that reduces theilr aesthetlc appeal.
Recreational activities such as fossick-
ing in rivers and streams for gold and
gemstones can cause erosilon.

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 specles 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 1n these areas has
adapted itself to wilthstand the differ-
ent frequencles of fire. Topographle,
edaphic, 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 1s such a speciles and
is adapted to infrequent but destructive
fires, Intensive fire readlly kills 1it,
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but produces seed-bed conditions favour-
able for its regeneration. Without
fire, thls species would eventually be
replaced by other forest trees,

Long-leaf box forest reccovering from
fire

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 1n summer, es-
pecially during prolonged perilods of dry
weather when hot winds from the Interlor
blow strongly from the north. HNorth-
and west-facing steep slopes are espec-
ially prone to fire.

Fires are started by lightning and Man.
Larly settlers noted that Aborigilnes
often 11t them, either acecldently 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, soll conservation, and rec-
reation. But the areas of natural veg-
etation have shrunk considerably since
European settlement and fires occurring
now could destroy a conslderable 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 i1s considerable when
compared wlth human life span and a very
destructive fire now represents a
complete loss of resources to this
generation.

It 1s therefore consldered necessary to
exclude wildfire from the forests as far
as possible.



In addition to protecting the forests of
the study dlstrlcts, effective fire
control In thls area prevents wlldfires
spreading over the dividing range and
into the forests of eastern Victoria.

The Forests Commission carrles ocut a
programme of fuel-reduction burning on
much of the public land, particularly

on forest boundaries and adjacent to
important timber areas. These burnings
cover large areas and remove much of the
accumulated shed bark and leaves that
act as fuel for wildfires. In addition,
the Commission 1s lmproving access by
constructing and maintaining roads,
tracks, and helipads.

Facilitlies are avallable for aerial
dropping of chemical fire-retardants on
fires in remote localitles, to reduce
their spread until ground crews arrive.
Early detection of forest fires is
helped by the eipght lockout towers with-
in and adjoining the districts.

Some 80--90% of wildfires are now start-
ed accidentally by Man. Although com-
munity co-operatlion in fire prevention
and control 1s good, there 1s a constant
danger of fire escaping into the forest
from the neighbourling private property.
The growing population numbers and
moblillity increase the danger consider-
ably, especially as more people are
travelling through the forests for
recreational purposes. Thelr sensible
actions can ameliorate the wildfire
procblem,
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Despite the precautions taken and the
facllities avallable to the authoritles
responsible for fire contrel, the nature
and form of eucalypt forest fires make
them difficult to control; in some cases
very large fires can only be terminated
when they have exhausted the main areas
of heavy fuel accumulations, or when the
weather changes, or both.

Water

North-eastern Vietoria is a net provider
of water for other drier parts of the
country. The surplus from the study
districts reaches the sea vla the Murray
REiver, 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
avallable water wlll be used for irriga-
tlon. Its quantity and quality have an
important bearing on the ultimate cost
and success of schemes to use it.

The use to which land 1s put affects 1ts
usefulness as a catchment area. Fart

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 specles, reduces surface water
yileld, but acts as a reservolr, releasing
water, usually of good quality, over a
longer period. Poor cover can result in
rapld surface run-off of silt-laden
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Flooding 18 a regular occurrence on the
Ovens River flood-plain
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water; such flash flooding increases the
cost of collecting and later utilizing
this water.

Salinity

Most irrigatlion areas have a salt prob-
lem already and have to use part of the
irrigation water to leach the accumulat-
ed salt 1n the soll to below the crop
rooting zone. A small lncrease in the
salinity of irripation water can cause
considerable problems for irrigators,
and necessitate the use of very large
volumes of water to leach the soll to
make plant growth possible. The salty
water from these leaching operations
finds its way back into the river via

the fleld drainage system. It ean also
ralse the level of the water table,
thereby bringing saline groundwater into
the rooting zone or produclng salilne
conditlions at the base of slopes.

Follution

Contamination of water is usually assce-
lated with industry and urbanization.
Agriculture can contribute to water
pollution through seepage of waste pro-
ducts and chemleals intoc dralnage lines.
Poilsoning and/or eutrophication 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 1s at its lowest. Hops and tobacco
{both 1rrigated and grown on rilver
flats) consume most chemicals 1n the
reglon and pose a potential river pollu-
tion hazard. Stock-watering 1n streams
1s qulite common iIn the area and, besldes
causing river-bed and bank erosion, in-
ereases the danger of eutrophicaticn and
pollution.

Flooding

Floods in the study distrlicts are not
generally a problem, althocugh the lower
reaches of the streams flood regularly.
However, the 1increasing amount of clear-
ed land increases thelr frequency and
severlty. Changes to the flood regime
can be detrimental to some aquatic
animals.



Because of thelr 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 megalltres, can exert a consld-
erable influence if i1t is substantially
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below full supply level at the time of
onset of the flood. However, the
storage was bullt 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 valley
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Flooding could become a hazard to
settlements in the future, especilally 1if
urban and industrial expanslon takes
place on low=lying land, notably at
Wangaratta.

Blologlical Hazards
Fungi

Phytophthora einnamoni, a soll-inhablt-
lng fungus, attacks the small feeder
roots of a wide range of native trees
and shrubs, as well as some garden
ornamentals and trees of agricultural
importance, causing dle-back.

Although probably introduced to Victorila
at the time of European settlement, the
fungus was not 1ldentifled in eucalypt
forest until 1969. It reduces the abll-
ity of the host plant to take up water,
and produces above-=ground symptoms
simlilar to those produced by drought.

It 1s transferred over long dlstances in
soll adherling to machines or 1in soil
with nursery stock, and spreads from the
peint of contamination down drainage
lines In running water. Wet and water-
logged solls asslist the fungus. Temper-
atures below 15° C reduce its acitivity,
and at present 1t does not seem to be a
problem in any hilgh ccocuntry. The only
record of funpgus in the study distriects
is at Cheshunt, where it has infected a
walnut grove,

Contrel on a small scale can be achleved
by soll fumigation, and soil drailnage

probably helps. Sanitary procedures
such as fumigatlion or steam steriliz-
ation of nursery soil and cleaning cof
earth-moving and road-maklng machinery
could reduce the spread of this fungus.
Treatment of gravel from infected pits,
or thelr abandcnment, could alsc help.

Pest plants

A survey carried out in 1970 showed that
2 specles of noxlous weeds were present
in the study area. Appendix T lists
these specles, which have been proclaim-
ed under the Vermin and Noxious Weeds
Aet 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 natlve vegetation.
Commonly they are found along creek
frontages and road reserves, in grazed
areas, or at sites of abandoned farms,
camps, sawmllls, and gold=-workings.
They are of concern on public land
because they compete with natlve vege-
tatlon, impede access, and can have
undesirable characterlstics such as
prickles, thorns, or polsonous propert-
les. In some cases they can be aesthet-
ically undesirable and can alsoc act as
reservoirs of infection for adjacent
land.
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The important weeds 1n the areas are
blackberry and St. John's wort.

Blackberrles are found throughout the
distriects and are especially common
around streams and along water courses.
Much of the scil disturbance that helped
theilr spread, tock place during gold-
mining activities. Chemlcal control is
carrlied out using 2,4,5-T and plcloram,
but many areas of public land are inac-
cessible to spraying teams and are not

T 0T

St. John's wort i8 common in the drier Blaekberries infest many etream front-
parts of the region ages
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treated. Elackberrles are often a prob-
lem 1n young plne plantaticns.

St. John's wort occcurs 1n many areas.
It is controlled to scme extent by blo-
logical methods.

Bracken 1s not a noxious weed, but many
people conslder 1t a problem in pastures
of low productivity. It 1s widespread
in the distriects on both publie and
private land.

Pest animals

The pest animals that have been pro-
claimed vermin under the Vermin and
Noxious Weede Aet are rabblts, foxes,
hares, dingoes, wilild dogs and dogs run
wild, wombats, plgs run wild, sparrows,
and starlings.

Rabblts are found throughout the study
districts. They are least common 1n
native forests, but, through selective
grazling, can alter the specles balance
of vegetatlon. They also graze very in-
tensively and when numerous can severely
reduce the vepetation cover and so make
the land more susceptlble to so0il 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 1s available. Rabbits,

mice, and insects form a substantlal
part of thelr diet, but lamb predation
is now generally considered to be of
little economic significance. In farming
areas, sheep carrion would be important
but in btush areas predation on native
fauna would be more important, although
its effect 1s not known. Foxes have

Fozxes are [requently caught in asteel
dingo traps



conslderable value as game animals and
their pelts are valuable; they are
normally trapped 1n dog traps, although
sometimes polsoned or shot.

Hares cause little damage to land. They
can compete for food with livestock on
agricultural land, but theilr 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 serilous local
pest. They mainly eat the larger native
mammals, partlcularly wallables and wom-
bats, but also prey on smaller mammals
and birds. The hydatid tapeworm (Echin-
ococeus granulosue) 1s a common parasite
in these pests, but their significance
as reservolrs 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 nulsance in farmland
adjacent to bush. The main damage
attributable to them 1s the holes they
dig under fences.

Feral pigs occur in the western side of
the study distrlicts. They inhabit dense
bushland, causing some soll erosion in
wet areas and pollution of water.

Noxious birds are of little importance on
publie land, although both house and tree

5033/74=9
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sparrows occur in the area and starlings
are quite common. Agriculturally, they

can damage seed crops and carry diseases
(notably peoultry 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 1In the environment since
European settlement have adversely
affected the survival of native fish 1in
the streams. Many of the changes, how-
ever, have been acceptable to 1ntroduced
fish species which have moved into

areas previously occcupied by natlve
Iish.

Direct alteratlions include the con-
structlon of dams and welrs and rlver
improvements such as the removal of
snags. These, in conjunction with land
clearing in the catchments, can alter
the extent and frequency of floodilng
which 1s required for the successful
breeding of several native speciles.
Water discharged from the bottom of dams
is cold; the water below the Hume Welr
is 6° C colder than the stream above 1it.
The lower water temperature has made the
bony bream rare for several hundred
miles down stream, Dams serlously
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
avalilabllity to fish by killing bottom-
growing plants and animals. Insectl-
cides, washed in from agricultural land,
are rarely catastrophlic, but sublethal
effects can gradually reduce the viabil-
ity of fish populations. Herblcides
used to control reeds 1ln 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 organlc
waste, including sewage, increases the
aquantity of decaying algae 1in the
streams. The resulting oxygen deflclen-
cy can kill fish, but 1is more likely to

Teneh, an introduced species of the
earp family

kill fish eggs laid in deep water. For
example, Murray cod, lays 1ts eggs 1n
sunken hollow logs in at least a metre
of water. BRapld fluctuations in water
level due to irrligation procedures can
severely restrict the breeding of fishes
that spawn 1n very shallow water and
attach their eggs to twlgs and plants.
These are mainly small fish, including
the western carp gudgeon, which 1s an
important food for young Murray cod.

Introduced fish specles often have
advantages over native fish in the new
water environments. Introduced trout
(Salmo spp.) compete with the native
trout (Galaxioe spp.) for food and also
prey on them, which may account for the
decline of the native trout specles.

Tench (Trinea trinea) common in the low-
land streams - are considered an
undesirable specles, but are less des-
tructive to the natural aquatie environ-
ment than thelr relative, the European
carp. European carp (Cyprinue carpio)
are not found 1In the districts, but are
in the Murray Rliver below Yarrawonga.

The lower portions of the maln streams
in the area, that have muddy bottoms and
warm slow=-flowlng water, are suitable
and likely to become Infested if the
specles reaches the dlstricts.

Insects

The forests in the distrlcts are prin-
clpally of mixed eucalypt speciles: the



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 1insectlcldes
on a wide scale to control insect pests
in native vegetation.

Although forest insects have not reached
plague proportlions, the area contalns a
number of specles with pest potential,
which under sultable condltions may
become a problem locally. Frominent
among these is the phasmatid (Didymuria
violesecens), which defollates eucalypts
to some extent throughout the distirets.
Its effects are greatest durlng dry
years. During the last decade, thils
insect extensively defoliated mixed euc-
alypt forest and pure stands of alpine
ash in the Klewa hydro-electric scheme
Just south-east of the study area.

Pine plantations are 1nherently suscep-
tible to insect plague damage because of
the large areas forested with pines of
uniform age and specles (and variety).
So far there have been only a few minor
problems. The leaf case moth (Hyalarcta
huebneri) has defollated and killed

some young trees. Bark bettle (Hylastes
ater) an introduced specles 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. Sirex wasps
(Sirex noctilio) have not yet invaded
the area, but regular inspections, good
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silviculture, and prompt destruction,
together wilth an increasing programme of
blological control have proved effect-
lve elsewhere in Victoria, and can be
expected to be successful agalnst
possible infestations in plantations
within the study area.
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14. NATURE

Conservation is concerned with Man's
relation to his environment. It was
described in Chapter 2 as being the wise
or balanced use of rescurces to provide
for his physical and spiritusl needs,
both now and in the future. This chap-
ter discusses those aspects concerned
with the native specles, communities,
and landscapes of the area, which are
commonly grouped under the collective
heading "nature conservation". The
following chapters consider other
aspects, related teo the production of
foods, fibre, and minerals. In some
cases these activities also depend on
natlve specles.

Ecology

Irrespective of their particular inter-
est, all conservationists are basically
concerned with environments and theilr
use. The environment has both spiritual
attributes, such as inspiring landscapes
and remoteness, and physlcal attributes
such as topography, timber, and min-
erals., Its character is due to the com-
bined effect of all its individual
features. Knowledge and understanding
of these and of their interactions are
essential for conservation.
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CONSERVATION

Ecologists have developed terms and
concepts that, although only convenient
working abstractions, clarify our
thinking and enable us to describe and
discuss the otherwlse incredibly complex
web of interactions.

The ecosystem - the unlt of study - 1=
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 contalins four
interacting parts: the lnorganic mater-
ials, producers (green plants), consum-
ers (chiefly animals), and decomposers
(chlefly bacteria and fungl).

Biclogical communities

Biological community 1is the term given
to any naturally occurring group of
different organisms whose members in-
hablt a common environment, interact
either directly or indirectly with each
other (especially through food chains),
and are relatively 1lndependent of other
groups. JSome communities form more
readily recognizable entities than
others, for example the flora and fauna
of a pond, but in fact no community 1is
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ever a closed system since interactions,
movement of animals, and transfers of
energy contlnuously take place across
any arbitrarily defined boundary.

Stability

Fach community has evolved within 1ts
partlicular environment, and so together
the speclies 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
prevalling soll, topographic, hydrolog-
ical, and climate conditions.

Different systems have different degrees
of stabllity. The more stable tend to
be those containing the greatest var-
iety., In scme of the most vulnerable,
stability depends on some particular
facet, such as specialized vegetation;
others may have inherent topographie,
soll, or hydrological weaknesses.

The influence of Man

Man is obviously part of any world eco-
system. Although he 1s only one of many
species, his dense and rapidly growing
centres of population and his ability to
manlpulate other species and parts of
his physical environment make him a very
significant and influentlial one. He has
alffected - elther directly or indirectly
- all parts of the study area. Pressure
of grazing by rabblts and domestic stock

and invasion by exotle plants have
changed the origlnal pastures., Timber-
harvesting has changed for generations -
and perhaps for all time - the nature of
the virgin forest, whille the fire regime
has been drastically altered.

Desplte thls pervading effect, it 1is
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 1t 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, Jjust as the orliginal
natural combination did.

Certain other of Man's needs can best be
provided by natural systems. Awareness
of this 1is causing a rapldly growing
demand for land to be set aside and
managed speciflcally 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. Theilr



"naturalness" can vary conslderably,
being greatest in large areas used for
reference and least 1n those intensively
managed to preserve some endangered
specles or the remnant of a former land-
scape, and 1n areas that people are
encouraged to visit for educatlon and
recreation.

None of them necessarlly requires a
monopoly of the land. Often they are
compatlible with each other cor with
commercially productive uses.

Areas for reference

Viable and relatively undisturbed
examples of all land types (differing in
all land forms, solls, or biclogical
communlitlies) need to be set aslde as
reference areas to which those concerned
with changing and managing land can
refer when trying to soclve 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

Relatively undisturbed and isolated terrain 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 thelr dynamiecs 1ncrease 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 utillza-
tion of the land can be measured. They
may also provide a valuable gene pool of
plant and animal specles. Such material
is already beling 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 regilons, few if any
areas sultable for reference remain in
land types such as the native grasslands
and woodlands of the 0Oxley plains, and
the effort must be made to retain refer-
ence areas of other land types currently
belng developed - for example zome of
the open forests being converted to
softwood plantations, and open forest
areas beling lncreasingly utilized for
recreation.

Park areas
Other examples of each major land type

and 1ts blologlical communities are also
required for the less restrictive edu-

cational, cultural, and recreational
purposes.

Several categories of park are needed.
Large parks containing outstandlng
natural features and dlverse land types
are of nation-wide significance. These
have wvisltor density restricted to a
generally low level in order to impair
thelr naturalness as little as posslble
(although limited areas such as informa-
tion centres may be intensively used).

Smaller parks are of particular import-
ance to regicnal populations. High
densities of visitors are permitted and
s0 their naturalness correspondingly
declines. However, they still provide
opportunities for contact between Man
and nature, and reduce the pressures of
visitors on more restricted parks.

Fducatlon areas

Education in the components and funct-
ioning of ecosystems is an important
step in conserving natural resources.

It i1s becoming an increasingly 1lmportant
feature of school currlcula at primary
and secondary levels, and with other
groups concerned with nature appreciat-
ion.

The study of ecosystems 1s 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



with in areas where the flora and fauna
have been preserved in their natural
state. In some circumstances laboratory
facilities and assocliated accommodation
are needed so that successive groups can
undertake long-term studies.

As these activitles 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 bilologlical characteristies,
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
quallty 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 thelr natural environ-
ment will permit a full understanding of
the species and their interaction with
the physical and blological factors that
surround them.

Species endemic in the study area and
endangered specles must receive high
priority for preservation, as opport-
unities for doing so are limited.
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Special wvalues

The occurrence of a specles 1s of un-
usual scientifle interest near the limit
of its distribution. Such occurrences
give an area speclal value for conser-
vation. OSome areas provide particularly
good examples of a geologlcal feature or
process, for 1instance the granite plat-
eau at Mount Buffalo.

Small areas

A host of smaller areas can contribute
to nature conservation. They lnelude
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 publie land
still bear, perhaps in a modified form,
their origlnal type of vegetation, they
make a contribution to regional charac-
ter out of all proportion to thelr size.
They are also the only refuge for many
of the remaining native animals. 1In 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 otherwlise have been, nor have they
been as secure agalnst alienation or
despoliation as they should have been.



Mount Buffale from

Mount Porepunkah

Proper management and rights of access
are essentilal.

Productive areas

Some natlve species have high value for
productive uses. Game-shooting, a
popular form of recreation, depends on
the reliable supply of natlve ducks and
quail. Many of the eucalypt specles
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 communlty 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 have less perimeter rela-
tive to their area and so tend to be
better buffered against the effects of
intrusive factors. Generally the con-
servation of birds and mammals will
require areas larger than those required
for the maintenance of plants, insects,
or amphibians. Communities that exist
in more variable eclimatic zones - prone
to drought, floods, or fire - usually
require large areas (or more examples
set aside) to ensure survival.

Careful management may enable small
areas to remaln viable. Management may
take the form of controlling fire, cull-



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 viabillity, many other
factors influence the selection of areas
for nature conservatlion.

Land is a scarce resource and good plan-
ning requires compatible uses to be
grouped together on the one area 1if
possible.

Where possible, a single reserve should
cover a number of land types and should
have high scenic wvalue.

The migratory and nomadlc existence of
some animals requires corridors of
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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 maintailn.

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 Ilntensively
managed for a particular purpose.
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15. AGRICULTURE

While livestock productlion is the pre-
domlnant rural land use 1iIn the study
districts, the environment of the wvall-
eys provides conditions sultable for pro-
ducing a variety of crops, and indeed,
most of Vietoria's tobacco and hops are
grown there, The production of fruit is
also substantial. The Primary Produc-
tion Map shows the location, dlstribut-
ion, and density of each rural industry.

Livestock
Table 12 gives the numbers of each
species of livestock (excluding plgs) of
significance within the districts for
the period 1968-69 to 1971-72.

Table 12

LIVESTOCK NUMBERS FOR THE DISTRICTS
('000)

1969 1970 1971 1972

Beef cattle 158 196 219 212
Dairy cattle# 86 Bs 7 T2
Sheep 572 562 441 b1y

¥Cattle kept for the commercial produc-
tion of milk and cream

Dalrying

Of the livestock industries, dairying
(in assoclation with pig- and beef-
production) predominates in the wvalleys
of the Kilng, Ovens, Mitta Mitta, and
Kiewa Rivers and their tributaries and
the Middle and other creeks. The major
production area 1s to the middle east of
the districts, which contain about 4% of
Victoria's total dairy cattle. How-
ever, cattle numbers for milk and cream
production have declined from 86,000 in
1968-69 to 72,000 in 1971-72.

Dairy cows in the Kiewa Valley



The pastures supporting dairying gener-
ally conslst of annual and perennlal
specles 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 specles
are dead or dormant in summer unless
irrigated., Many dalry-farmers practise
irrigation in summer on at least part of
the property. About two-thirds of pro-
duction 1s sold as whole milk and the
remalnder as cream., Herd size varies
from 50 to 150 head and dalry farms from
80 to 120 ha.

Pig production

Figgeries are usually assocliated with
dairying propertles specializing in
eream production, but plg production is
seldom more than a supplementary enter-
prise to utilize skim milk.

In 1972 the districts contained about
33,000 pigs, amcunting to 6% of the
State total.

Beef cattle

Beef cattle production 1s a traditional
enterprise within the distriects 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.
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Foreet graszing

Crossbreeds of "dairy" origin are sub-
stantial to the west of the districts,

Mcst properties have breeding herds and
produce vealers or older fat cattle.
Vealer production i1s feasible only on
the more fertile country located in the
higher-rainfall areas. An unusual
feature occurs 1in valleys adjoining alp-
ine areas: some herds are depastured on



alpline leases in summer, In spring the
cattle are moved from the propertles to
the high plains. The cows calve during
summer and cows and calves are mustered
in autumn before majJor snowfalls occur.

About 6% of the State's beef cattle are
ffound in the districts, but numbers have
increased from 158,000 in 1968-69 to
212,000 in 1971-T72,.

Sheep for meat and wool production

Sheep are largely confined to the north
of the area, where they may be a major
source of income. Generally, wool pro-
ductlon 1s confined to areas of steep
topography or to properties otherwise
unsulted to prime lamb production or
other animal and agricultural pursults.

Recently cleared hillside

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 flrst Jolned at
18 months of age, mainly to rams of the
Folled Dorset and Dorset Horn breeds.

Lambing takes place in autumn and win-
ter and lambs are sold at weaning before
the annual pasture specles mature.

Prime lamb production may be undertaken
in assoclation 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-
T2.

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 thelr income. The
cereal crop 1s generally wheat, although
the coarse grains (particularly oats)
may be included in the cereal rotation.
Generally prime lambs are produced in
assoclation with cereal-growing.
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Tobaceo in the Ovens Valley, left, with softwood plantations on the hille behind;

on the right, tobacco kilne and ecuring barns

Tobaceo

Agriculturally, tobacco 1s the most eco-
nomically significant crop in the dist-
riets, 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 1s most highly concentrated on the
middle reaches of the Ovens River, but
substantial production also occurs on
the Kiewa, King, and Buffaloc Rivers and
a number of tributary streams. The
industry 1s 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 economle 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 1ts
tributaries (and Fifteen Mile Creek).

Most of Victoria's hops are grown in the
districts and comprise about one-third
of the Australlan crop.



Hop garden in Fifteen Mile Creek valley

With the introduction and general adopt-
lon of the variety Pride of Ringwood,
the gquality of the Victorlan hops 1s
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 1lists 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 [No. of Average annual
ETOWEers production
{tonnes)
Pome fruilts 30 7,000
Cherries 10 110
Walnuts 17 79
Chestnuts anJ 10 23
filberts
Almonds 10 5
Grapes 8 296
Citrus fruits 2 11
Clives 5 11
Strawberries 3 4g
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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, wlth the
main plantings at Stanley, Gapsted,
Euprobin, and Bright. About 75% of Vie-
toria's walnuts come from these centres,
The maln problem in the distriets 1s
controlling bacterial blight (Zanthomon-
as juglandie), which stains nuts and
reduces their gquality.

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
distriets, mainly in the Bright area.

Expansion in the nut industry may be
expected, but unfortunately large areas
are required for viable units.

FPome fruits

Pome frult production in the districts Chestnut-growing ie inereasing in
1s centreq on Stanley and Bright. importance

5033r14=10
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The main apple varieties are Jonathon,
Granny Smith, King Cole, Delieciocus, and
Rome Beauty. The main pear 1s 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 1in seven cut of ten years. A
native insect that lives on tree roots
(frult-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 frults

Cherries are the only fruit grown comm-
erclally in the districts.

Apple oraehard, Stanley

Vineyard and winery on the Oxley Plain

Froduction is centred on Beechwerth and
Greta West. Most cherry varieties are
grown. Normally good crops are produced
but in drought years the frult 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 distriets contaln nine vineyards,
two of whiech have facilitles to produce
wine, Table and fortified wines are
produced.



Citrus

The area 1s not well suited for citrus
production, but the districts have two
small proves.

0lives

Olive-growing is a small and new lndust-
ry in the area centred around Milawa and
Whorouly. The frult 1s scld fresh on
the Melbourne market or is brined and
sold loecally.

Strawberries

There are few strawberry-growers 1ln 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 mellifera) into the area
in the late 1830s. Introduction of the
Langstroth mobile-frame hive 30 years
later revolutionlzed bee-keeplng and
helped to establish the industry 1in the
districts by the turn of the century.

The north-east statistical division
tontained 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
aplculture.
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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 1is important for the production of
queen bees. In addition, bees are of
considerable value as pollinators for
many agricultural crops.

Apiculture depends malnly 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 speciles,
and weather affects the intensity of
flowering. The majority of 1important
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 specles are 1mportant for
nectar and pollen, others for only one
product. Beekeepers have to move thelr
hives to follow the flowering sequence
of the eucalypts to both maintain a
high rate of honey production and keep
thelr bee colonlies in good condition.
Distances involved can be conslderable;
hives from the districts are sometimes
moved to western Victorlia or eastwards
to the New South Wales coast, and of
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Table 14

RELATIVE IMPORTANCE OF AREAS WITHIN THE STUDY DISTRICTS FOR HONEY PRODUCTION

Fercentage of
Area of districts preoduction
1 Riverine plain i F
2 Hills, south of Moyhu, west of King River 27
3 Hills, east of King River to Ovens River 13
Chiltern--Murray River I
9 Pilot Range=--Beechworth--Stanley 16
6 Remainder 22
Total 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 stringybark, and blue
gum produce the highest ylelds of honey
per hive and also have good pollen
vields.

Areas 2 and 3 1nclude most of the foot-
hill country and are the most important

localities for honey production in the
study districts. In addition area 2 1is
valuable for 1ncreasing bee populatlons
and for queen-breeding.

Both areas have potential for increased
use in the more remote reglons. 3t,
John's blue gum, red stringybark and
peppermint are the important specles.

The riverine plain in the study dist-
ricts is utilized fully for honey pro-
duction. Its important species are the



river red gum and Blakely's red gum.

The Chiltern Forest and Murray River
valley are used fully for honey product-
ion.

The Pilot-Beechworth--5Stanley area 1is
also well used for honey production and
has little capaclty for expansion. The
area between there and the Kiewa valley
is used moderately by beekeepers, and
has some potential for increased produc-
tion. The land to the east of the Kiewa
valley is not used very extensively for
honey production.

References
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Beehives near Eldorado
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SOFTWOODS

In the north-west, the study districts
contailn areas of native softwoods (black
cypress plne). 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
sultable 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 1916 on the
site of the old Bright raceccourse. This
land had been worked over by the pold
dredges. The plantations were estab-
lished with the aims of supplying timber
and of controlling the noxious weeds and
vermin in the area. Planting continued
on similar land arcund Bright until
1930, by which time 1,172 ha had been
established. A government-owned sawmill
was bullt 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 rellef
labour and of supplying timber for
frult-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 foothilll country in each of the
three areas were cleared by hand and
planted with various softwood specles.
There was, at the time, only limited
knowledge of the most sultable speciles
to plant and some had very slow growth
rates, Yellow pine (Pinue ponderocsa)
was particularly unsatisfactory.

Radlata pine (Pinug radiata), the prin-
clpal specles planted, has proved by far
the most satlsfactory. However, some
sites that would not now be converted to
softwoods (because of low productivity
or steep slopes greater than 25° at



higher elevations) have presented a
variety of problems. They are liable to
snow, hall, and wind damage; thinning
operations are difficult and costly; and
the site quality 1s generally low.

By 1939, 8,200 ha of softwoods had been
established. The severe bushfires 1in
that year destroyed 3,400 ha of the
Bright population.

The problems assoclated with unsuiltable
species and steep slopes had already be-
come apparent, and replanting followlng
the bushfire was almost entirely with
radlata pine, and was generally confined
to elevations below 760 m,

It was completed in 1942, and for the
next 20 years planting continued at a
relatively low rate. In 1962 the plant-
ing rate was 1lncreased 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 plantatlions 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 reguirements for
forest products would be 31.2 million
cuble metres by 2000 A.D. Consequently,
for economic reascons and because of the
posslibility 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 1s reviewed every 5 years.

In 1967, the Commonwealth Government
passed the Commonwealth--State Softwood

Cleared hillside recently planted with
pines, Myrtleford

Forestry Agreement Act to ratify the
Agreement made in 1966, 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 pericd 20,200 ha
were planted in Viectoria, and 23,500 ha
are expected to be planted in the second
period (1971-=76).

Critiecs of the softwood programme

suggest that requirements have been _over-
estimated and that overseas developments
in softwood production will ensure
adeguate supplies. Moreover,it 1s sug-
gested that some of the economlc reasons
used to Justify the scheme are in-
correct, The prineipal 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 14,660 ha
(36,230 acres) by September 1974, and
extension is proceeding at 650 ha (1,600
acres) per annum. The three plantation
schemes together comprise the Ovens
Flantation Development Zone, within
which it is hoped to establish a State
plantation resource of at least 32,000
ha (80,000 acres). This i1s one of elght
such zones being developed in Victoria.



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 1n July 1973 and the expansion
rate is 700 ha per annum. The Forests
Commission 1s aiming at 28,000 ha of
softwood plantations in this zone even-
tually. The Land Conservation Councll's
recommendations for North-eastern dlst-
rict 2 inecludes an area of 9,240 ha for
plantations, which 1s sufficient land
for expansion until 1983 if the present
rate of annual plantings 1s maintained.
Further plantations could be established
in the south-west of this study area.

Australian Forests Industries Pty Ltd, a
sunsidiary of Bowater-Scott (Australia)
Limited, has recently established a saw-
mill and pulpmlill near Myrtleford.

These willl convert softwood logs to a
range of products, lneluding klln-dried
lumber, preservative-treated sawn and
round timber, and paper pulp. A veneer
mill for the production of plywocod may
also be added.

The sawmill is planned to handle log
dallocations that are currently sawn at
four separate mills at Beechworth,
Bright, Myrtleford, and Porepunkah.
Current productlion 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 yleld and absence of
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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.
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Experimental plot of radiata pines
near Chiltern
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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 1nto
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
Foresta (Bowater-Seott 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 ylelds

The estimated yield of softwood, (in-
cluding sawlogs and pulpwood) that will
become availlable from the plantations in
the area for industrial use is about
225,000 cubiec metres (95,000,000 sq ft)
by 1990 and about 46,000 cubic metres
(195,000,000 sq ft) by 2010.

Site conditions and productlvity

Radiata pine now comprises B88% of the
total planted areas. Current plantings
are almost entirely of this species
excpet for limited plantings of Douglas
flre (Pseudotsuga menziesii), which grows
Douglae fir, Stanley gsatisfactorily at high elevations where




radiata pine is liable to snow damage.
On sheltered sites where annual rainfall
exceeds 1,140 mm (44 in.), temperatures
are cool, and solls are deep, Douglas
fir 1s a satisfactory plantation specles
that grows at a rate comparable with
that of radiata pine, although it takes
a much longer time to reach maturlty -
of the order of 50 years, compared with
about 35 years for radiata pine.

For satisfactory growth of radlata pine
in north-eastern Victorla, the following
conditions are desirable:

* a minimum rainfall of 760 mm (30
inches)

* a neutral or slightly acid soll of
at least moderate nutrient status
(pH 5.6--T7.4)

* 350ils with physical characteristics
that allow vigorous root growth and
with sufficient volume to support
an adequate root system

* so0ils with good drainage, but with
adequate soll molsture storage char-
acterlstics

* freedom from heavy snow-falls

Radiata pine grows quite rapidly in this
region by world standards, but wide
variations 1n growth rate occur, because
of differing site factors. Plantations
are assessed at 10 years of age to de-
termine the productivity of each stand,
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Radiata pines with coreican pinesg in
the foreground, Happy Valley

so that the quantities of the various
classes of log materlal that will beccome
avallable can be estimated.

The productivity of a site 1s measured
in terms of the average annual growth of
wood volume per unit area, It 1s ex-
pressed in cubic metres per hectare, and
is known as the Mean Annual Increment
(M.A.I.).
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RADTATA PINE FPOTENTIAL

TABLE 15

PRODUCTIVITY

Vepetation Potentlal Mean Sultabllity
map ¥ Annual Increment for
reference Native vegetaticn najor zolls {eu m under bark plantatien
number to l0-cm DSE per hal® | establishment
£ Measmate stringybark open Friable brownish pgradational reddlsh 2h==29 Sultable
forest III and IV duplex
T Narrow=-leafl peppermint Friable reddish gradational, friable 2h-=32 Unsuitable -
open forest 111 above about |brownish gradational snow damage
900 m elevation lowers ylelds
T Narrow-leafl peppermint open |Friable reddish gradational, friable 20=-=30 Suitable
foreat IIT below about 900 m|brownlsh gradational, reddish duplex
elevation
Ba Broad=leal peppermint open Reddish and yellowlah duplex, weakly 11==27% Marginal
foreat II, grasay under- bleached gradational
storey
b Broad=1leal peppermint open Reddish and yellowish duplex, weakly B--20 Marginal
foreat II, heathy under=- bleached gradatlonal, undifferent= because of
iated atony loams poor dralnage
9 Long=-1leal box open forest Undifferentiated stony loams, weakly B==20 Marginal;
I and II bleached gradational generally
unsultable

& D3E - amall-end diameter




It is clearly impossible to determine
the M.A.I. of a particular site until

a stand of radiata pine 1is actually
growing on i1t. However, its potential
M.A.I. may be estimated with reasonable
certainty from the form and composition
of the native vegetatlon, the soil, and
the climate at the site.

Table 15 shows the sultabllity for
growth of radiata plne indicated by each
of the native vegetation catepories that
pecur in the study districts. Sultabll-
ity in this instance 1s based entirely
on potential productivity without sub-
stantlial fertillizer imputs.

Other important factors such as loca-
tion, access and topography are not con-
sldered 1in the table,
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17.

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 conslder-
able wvalue for other uses, including
water production, recreation, habitats
for both animals and plants, and (where
human influence 1is minimal) scientific
study and reference.

History of Utllization

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 accesslble areas close
to the mining townships were utlilized
first, and in the early days more-or-
less nomadlc operators prepared squared
sections by broad-axe, split shingles,
and cut large volumes of firewood. The
earliest record of a licensed sawmlll 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
obtaln by the methods avallable.

HARDWOOD

The methods that Sinclair's of Glen
Creek used 1in the logging of Mount Big
Ben in the early 1900s 1llustrate the
difficulties the sawmillers 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 alsoc used to
draw the logs from the stump to the
chute. The chutes themselves required
an enormous volume of tlmber, 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 sald to
have been more than a kilometre long 1n
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 efflclent road transport, the
crawler tractor, and the chaln-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



out in virtually all of the available
merchantable stands of the study
districts. It 1z estimated that these
forests have ylelded about 1,500,000 m3
over the past 120 years.

Hardwood Forests

The native forests are mostly mlxed
eucalypts, with the specles mixture con-
trolled by varying tolerance to.environ-
mental factoras such as temperature, soil
depth, and soll moisture status. There-
fore, a wide variety of forest types
exists in the study districts.

River red gum

Forests of river red gum occupled the
alluvlial deposlits of the plalns region
in areas subject to periocdic 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, supplylng strong durable timber
for sawmilling, sleepers and posts.

Box--ironbark

In the central reglion on the sedimentary
foothills surrounding Chiltern, mixtures
of red ironbark, red box and red
stringybark occur on the poor solls of
the ridges, while grey box and yellow
box are more common on the deeper soills
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River red gum forests have been import-
ant for the supply of durable timber



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 1is
continuing. The trees in these forests
have low growth rates, especially on the
poorer solls,
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Narrow-leaf peppermint foreat, Tolmie

Narrow-leaf peppermint near Stanley with
softwood plantations in the background

Box==stringybark

The granitliec soils of the Mount Pilot--
Mount Barambogie area carry a distinet
forest type. The maln specles are long-
leaf box and red stringybark wilth
Blakely's red gum on areas of 1mpeded
dralnage and black cypress pine on the
dry rocky outecrops.

These forests generally grow to about
25 m tall, at a low rate., They yleld a
small annual supply of sawlogs.



Peppermint--stringybark

Peppermint--stringybark 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 stringybark
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 Hlghlands, where tree helghts
often reach 40 m. Peppermint forests in
such areas are capable of rapid growth
rates, and well-stocked stands are sult-
ed to intensive szawlog 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 1s Inter-
mittent and on a single-tree selection
basls.

Messmate forests

The south-western reglon on the Tolmie
Highlands carries forests of messmate,
either in pure stands or in mixture with
narrow-leaf peppermint, confined to
sheltered sites where solls are deep and
annual rainfall exceeds 1,020 mm. These
stands are highly productive and are

5033/74~11
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suited to management for intensive pro-
duction,

Alpine ash forests

The most extenslve cccurrence of alpine
ash forests 1n the study districts 1s on

Y1 O *
e B

Alpine ash, Mount Buffalo
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Alpine ash, Blaek 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 distriets, the
alpine ash forest occurs as small scat-
tered stands wherever a sultable site
exlsts. The species requires a deep
scll on a sheltered aspect 1ln the ele-
vation range 1,000--1,400 m. Survival
of the speciles on a particular site
depends on the occurrence of wildfires,
which kl1ll 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 flre burnt through
the stands in 1968,

Varlations in age of the trees reflects
the fact that these foothills are fairly
regularly subject to damage by wild-
fires.

Except on the Mount Buffalec plateau, the
alpine ash forests of the study area are
generally small, scattered, immature,
and of poor quality.

Mcst stands where trees have reached
sufficient slze have been logged, and
further production will not be possible
until the regrowth stands reach merchan-
table slze.

The candlebark--mountain gum stands that
occur in assoclation with alpine ash
also yield some sawlogs on a selection
basis.



Production

Sawlogs

The hardwood forests of the study dist-
ricts currently groduce sawlogs at the
rate of 29,000 m> annually, which is
approximately 2.2% of Vietoria's annual
production. Surveys indicate that this
level can be maintained for at least
another 11 years, after which it may de-
¢line,

The main sawlog specles in the study
area 1s 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 slnce the foothlills have been
frequently damaged by wlldfires. 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 1is important,
but 1s sultable 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
wlldfires can be kept out of the stands.

The major proportion of sawlogs is con-
verted at the sawmllls within the
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Logging in a narrow-leaf peppermint
foreat

study distriects and sold throughout
north-eastern Victoria and the Rlverina.
These sawmllls handle an annual total of
117,000 m3 (of which 75% comes from
mountain areas to the south) and are
generally small concerns employing 10--
25 men. Townships such as Eskdale,
Chiltern, and Tawnaga rely heavily on
their local sawmill as a source of em-
ployment. Altogether about 314 men are
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Timber mill, Mitta Mitta

employed 1n the hardwood forests and
sawmlills within the study districts.

Pulpwood potential

A substantial quantity of hardwood tim-
ber in the study districts, prinecipally
in the mixed eucalypt stands that have
been utilized for sawlogs, could be used
for pulpwood. The removal of trees
sultable for this purpose, but not for
sawlogs, would increase the ecapacity of
the forest for timber production by

Cutting red ironbark in Chiltern forest

allowing regeneration of over-mature
areas, since the presence of over-mature
trees inhabits the development of young
stands., There 1s no market for hardwood
pulpwood 1n the study distriets although
a demand willl 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,



TABLE 16

HARDWOOD TIMBER PRODUCTIVITY
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Main timber species and Productivity-
Category Structural form distribution MAT* (m3fhafFEﬂP)
sawlog and pulpwood
High Open forest IV Alpine ash, mainly on Fotential MAI
Mount Buffalo about 8.0
Messmate stringybark, Potential MAI
Moderate Open forest III Tolmie area; narrow-leaf about 3.0
peppermint, Stanley area
Moderate Open forest III Narrow-leaf peppermint, Fotential MAI
to low wldespread about 2.5
Broad-leaf peppermint, Fotential MAT
Low Open forest II stringybark, and var- about 1.5
iocus gums, wldespread

¥MAT 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 ylelding 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 3,000 tonnes annually.

The blue gum stands provide a useful
source for the supply of bridge tlmber -



150

girders, beams, and decking. Hop

poles for use in the Ovens Valley are
also produced from the hardwood forests
of the study districts.

Capabillity

Intensive hardwood production involves
the growing of merchantable hardwood
specles 1in perpetulty under intensive
management to produce desired wood prod-
ucts. Suitable areas for intensive
hardwood production satisfy the follow-
ing eriteria:

¥ They contaln hardwood stands capable
of economic production, with mature

top height exceeding 29 m and a basal
area of potentially merchantable
trees exceeding 18 sq m per ha
(square metres per hectare).

They form a continuous compact unit
of at least 80 ha contailning predom-
inantly suitable or poctentially
suitable sites.

They generally have a ground slope of
less than 20°,

They do not contaln 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 distrilects, 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 Australla. This
source, supplemented by Goulburn River
waters, services approximately 160,000
hectares of land in Vietorlan lrrigation
areas. The study districts also contain
Lake Buffalo and Lake William Hovell,
much smaller storages bullt to safeguard
irrigation, urban, stock, and domestic
supplies in a locallzed area. Lake
Buffalo safepuards supplles along the
Buffalo and Ovens Rlvers, downstream of
Lake Buffale, 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
comblined mean annual discharge of
3,800,000 M1. About 10% of that of the
Buffalo River and about 6% of that of
the King River is utilized for irrigat-
lon, The State Electricity Commission
storages, situated outside the study

districts, utllize a small percentage of
the flow of the Kiewa River.

Storages and their capacitles are:
Lake Hume

Lake Buffalo
Lake William Hovell

3,059,000 M1*¥
24,000 M1
12,300 M1

¥M1 = megalltre
Proposed Storages

After the completion of the Dartmouth
Dam, Mitta Mitta River flows will be
relatively highly regulated.

Regulation of the Ovens, Kings, and
Kiewa 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 theilr valleys by private diver-
sions, and to meet Victorla's own down-
stream demands or those of South Aust-
ralia, either directly or by storage in
Lake Victoria. Water from the Kiewa
River is subject to the River Murray
Waters Agreement, and is shared by the
States 1in accordance with that Agree-
ment. Any further utlilization of the
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Kiewa River would be the responsibility
of the River Murray Commission, and no
storage possibilities appear feasible or
are projected at the present time.

bt

lw

Spillway at Lake Buffalo

Any further water conservatlon 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 locallized areas

¥ pelatively 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
constructlion inecluded in planning pro-
grammes. It would impound 10,500 M1l

at an estimated cost of $3.9 m (1971),
and would safepuard existing irrigation
development 1n 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, Barwidgee Creek, and Morses Creek
(Ovens River tributariles), Black Range
Creek and Boggy Creek (King River tribu-
taries), and Running Creek and Mountain
Creek (Kiewa River tributaries). A
storage on Fifteen Mile Creek has also
been investigated, but 1s not currently
consldered economically attractlve.

Of the larger type of storage, a second
stage of the Buffalo Dam (which could
impound nearly a million megalitres) was



estimated to cost $65 million in 1963,
but inflation and rising costs would
have significantly 1ncreased this flig-
ure. The construction of the Dartmouth
Dam will of course defer the requirement
for this larger storage for some time,
but growing water supply demands will no
doubt eventually warrant its construc-
tlon.

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 1s 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 sectlions of the catchments
in the study districts, while the streams
are flowing through native forest, the
water could probably be used for urban
supply wilthout any treatment, as it is
nearly sterile and free of suspended
80lids 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 1s treated to

remove solids and chlorine 1s added to
sterilize 1t.
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Thus, streams in the study districts are
quite suitable for urban supply,
although some treatment 1s probably
necessary. The water 18 suitable with
appropriate pretreatment for boller feed
and make-up, and possibly for textlle
industries. Without treatment 1t should
be suitable for other industrilies that do
not have special requirements.

Domestic use

Intermittent high colour and turbldity,
particularly in the lower stream sec-
tlons, 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 scllds less than 175 mg
per litre, and are therefore sultable
for stock watering and all types of
irrigation (see Appendix 3).

Pactors Causing Pollutilon

Three main sources may contribute pol-
lutants to streams:

¥ ggricultural

¥ urban
¥ jindustrial and mining

Agricultural

Clearing and grazing of catchments will
increase the amount of soill particles



Cattle can increase stream pollution

and animal wastes 1n run-off to streams,
whlle substances used to control weeds,
lnsects, and animals may find their way
into streams in quantitles harmful to
aquatle plants and animals and to Man.
Most streams within the distrilets suffer
from increased turbldity and silt load
after raln, and there have been reports
of flsh losses caused by poorly control-
led chemleal spraying of river-side
crops and the careless dispeosal of empty
chemical contalners.

Urban

Storm-water run-off and other drainage
from urban areas usually contains a

number of pollutants such as oil,
detergents, and domestlc wastes. Happy
Valley Creek is noticeably polluted by
drainage from the town of Myrtleford.

Industrial and mining

Pollutants from these scources include
chemical and thermal wastes, and mining
activitles may alsc cause pollution by
erosion. At present, industrlial wastes
are discharged into the Ovens River at
Wangaratta.

Clearing of catchmentes can reduce water
quality



Utilization in the Study Districts
Irrigation

Although the districts lie in one of

the most favoured ralnfall areas of the
State, the 1ncrease 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 commltted. 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 1s avallable for i1rrigation
at present 1s the Mlitta Mitta Rlver.
Tobacco 1is not grown in the Mitta Mitta
Valley, whereas the other major streams
in the districts have large tobacco com-
mittments.

Diverters are given authorilty, either by

permit or licence, to irrigate a specific
area or use a specific volume of water.

Lake William Hovell,
on the King River

a 12,300 ML storage
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TABLE 17
WATER UTILIZATIDON
Stream Irrigaticon Domestic Industrial Area of crop 1rrigated (ha)
{ineludes tributaries) Licences Permits Fermits
or Permits Pasture | Orchard |Tobacco | Hops | Mise TOTALS
FIFTEEN MILE CREEK 38 38 - 61 - 10 69 - 140
KIEWA RIVER 140 105 3 1,685 - 257 - 63 2,005
KING RIVER (1) 111 24 4 91l - 769 24 - 1,704
MITTA MITTA RIVER (1) 61 g2 y 725 - = - - 728
OVENS RIVER 1
upstream of Wangaratta uat 232 9 975 163 1,830 | 276 1125 | 3,375
TALLANGATTA CREEK (2) 2 17 - f = it it = 6
TOTALS Bhg 518 20 4,363 169 2,866 369 | 188 7,955

(1) Stream not full committed.
(2) Weatern portlion of catchment only in Distrilcts.

Private irrigation diversions throughout
the State are belng progressively meter-
ed but the King River 1is 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
arbltrarily, based on the area watered.
The formula varles with rainfall and the
type of crop being 1rrigated.

Table 17 glves the irripation 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 18).

Groundwater

In 1968 the Water Aet was amended to
glve 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-



TABLE 18

UREAN USE

Saurce of supply

bescription of worka

Quality of supply and treatment

Average

daily

demand
{000 litres)

Max i muim
dally
Consumption
(000 litrea)

BEECHWORTH Water gravitates from Lake Kerlord The pressnt sand fllter beds do not 1,860 50955
Lake Eerford to 8 §.5-M1 service basin, and ia operate aatiafactorily, caualng col=
then passed through n sand Cilter our problems.
and conveyed to 3.0-M1 atorage.
HAIGHT Bright pumpa from the Ovena River Quality 1s generally satialactory,
Ovens River and dlreutly inte the retleulation with allght colour apd turbidity
HBakera Creck ayatem, or usés Eravity uupply pruhlemn. Qvena River wateér 1a
from two reservolra on Bakers chlorinated at the pump station. 68O 2,710
Creek, with a tetal capacity of The reservolir supply 1g unchlorin-
10.5 Ml. ated and bacteriological quallty
is frequently below standard.
CHILTERK The 45=M1 capacity Barambogle Res- The water ip very turbid and has a 00 Rot Enown
aramboglie Creok, ervelir ia r1lled from a catchment high iron content. The bore water |ealculated
Springs, and borea area and alao from apringe; two ia good quality, exacept Tor 4 hign | Mrom snnual
bores aupplement this. iron content. HNo treatment. consumption
KIEWA Water ia pumped From the HEiewa Mo information on water guality. koo 1,180
Efewn Aiver Aiver to aeparate basina of 1 Kl No treatment.
and 2.3 M1 capasity
MOTHLU Water pumped from the King River No recent data, but quality ia con- 150
Fing River supplies a 0.10-Ml elevated ator- sidered satisfactory at tlme of (Caleulated Not known
age in the townahip. cenatruction (1961). Mo treatment, | from annual
conaumption)
MYRTLEFORD Water Clows from Buffalo Creek by Quality 1a generally aatlsflactory,
nlo Creek gravity to a §,5-M1 asrvice baasin but bacteriological testa have fre-
in the town, Water la pumped [rom quently been below atandard. HNo 3,000 6,800
the town aystem to a 40=-M1 storage treatment .
basin to mect peak summer demands.
SPRINGHURST A reservolr of 50 M1 on Diddab Did- | Woter guality genorally savisfact-
| ah dah Creck. Oravity supply Eo the ory. 45 Hot known
Crenk town.
TALLANGATTA Wnter pumped from Lake Hume to & Reanonable quality other than taste
2.3=-M1 storage gravitatea to the and odour. 1,100 2,000
town.
HhﬂﬂiﬂaTTﬁ Water pumped from the river to a 0= [ Treatment includes sedimentation, 11,400 27,500
vana Hiver Ml storage is later pumped to a riltratlon, and chlorinatlon.
series of elevated atorages.
WHITFIELD Water Crom Musk Gully Creek gravi- Somotimes below standard bacterlio- 50 180
Musk Gully Creek tates to n 14=M1 atorage basin. loglieally, The pupply 18 untreatved,
WODONGA Wator ia pumped (rom Wodonga Croek Water im of reasconable quality but
Wodonga Creak to o 18=-M1 storage. A new 32=M1 eolour and turbidity problems oocur. 5100 23,000
{anabranch of the storage 1s pearing completion.
River Murray)
TACKANDANDAH Water gravitates Crom Hine Mile Sometimes below atandard bacterio-
e ¢ Creek Creek to a 1-M1 service baain on logleonlly. Bha 1,000

Walkers Saddle. The maximum supply
avallable From this aystem 1z 1.1
Mli/d with & minimum of 0.9 M1/d
during summer.
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sons who were unable to obtaln authorize
ation 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 wldespread, but
the gquantltlies 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 1influence future growth
of water use within the district:

Tobaeeo farms, Buffale valley

¥ the increased demand for high-value
produce from the area

¥ the construction of water conserva-
tion storages arising from urban and
industrial reguirements

The tobaceo industry, which 1s mainly
responsible for the rapid growth of
irrigation in recent years, produces to
a quota system, and the expectatlon of
large increases in quota volumes 1ls 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 1s quite often difficult to Just-
ify economically, other than for beef
production, and so pasture irrigation
willl probably inecrease only slowly, if
water 1s available.

Increased urban and industrial regional
development may eventually dictate the
construction of further water conser-
vation projects. The distriects 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 lmprovement

Before European settlement, the river
channels in the alluvial sectlon of the
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Lake Kerford, water supply for Beechworth

districts carrlied 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 sllting have reduced thelr capacl-
tles, In additlion, the clearlng 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 ocut river
improvement and drainage works under the
River Improvement Aet, passed 1in 1948,
which was the first attempt in Vietoria
at a systematlic improvement of river
channels and the malntenance of works
carried out. These Trusts are corporate
bodles, whiech may enter into contracts,
hold land, and generally exercise the
powers of such bodles.
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TAELE 19

MAJOR RIVER IMPROVEMENT TRUSTS

IMPROVEMENT TRUST AREA ALLOCATION RATING
1572/73

FIFTEEN MILE CREER Approx. 150 km2 Fifteen Mile Creek and 17,160 Three divislons, maximum rate of 0.75
anabranches, from Ovens River upstream centa in dollar down to nil
to Junction with Middle Creek

KIEWA RIVER Approx. 120 km® Klewa River from Murray 15,860 Uniform rate of 1 cent in dollar
River upstream to junction of East and
West Branches

KING RIVER Approx. 110 kmz King River Crom Ovens 14,360 Three divisions: City of Wangaratta
River upstream to Junctlion of East anpd making annual contributlon in lleu of
West Branches rates 1ln first divisions; second and

third divisions 0.65 cents in dollar

MITTA MITTA RIVER 142 km® Mitta Mitta River, Tallangatta 18,320 Three divisions: maximum rate 0,2H4
and Falryknowe Creeks; from Hume Reser- cents in dollar, down to nil
volr to Mitta Mitta and to Buckeen
Creek Junction on Tallangatta Creek

OVENS RIVER 306 kmE Ovena and Buffalo Rivers up=- 33,460 Uniferm rate of 0.5 cents in dollar
stream of Murray Hiver

Under the Aet,

thelr tasks include;

any

work to 1lmprove and stabillize the river
channel such as removing obstructions
from its bed and banks; deepening,
widening, stralghtening, diverting, or
otherwise 1improving the river; prevent-
ing eroslon and planting trees and
grasses; erecting structures to deflect
flows; and providing protection against

flood-waters.

Trusts are also empowered

to cleanse a rilver or prevent or min-

imize 1ts pollution.

The State Rivers

and Water Supply Commission exerclses
general supervisilon and advises the

Minister of Water Supply on the opera-
tlons of the Trusts.

Within the study districts

Some details of the major Trusts within
the study districts are shown in Table
19, Each receives an alloecation within
the Works and Services Aet, which sub-
sidizes river improvement at the rate of
5:1 and drainage at the rate of 1:1.
Trusts with gazetted streams within
thelr distrilets also benefit from a
frontage grant, provided on the basis of



Conerete groyne to prevent bank erosion
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$12.40 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 sectilons with little or no alluv-
ial flats, pose few problems. The
streams are not so steeply graded 1in the
mlddle valley sections, but are still
subjeect to velocities that may actlively
erode unprotected banks. (In many cases
they have shifted course conslderable
distances and ercded away large areas of
fertile land.) In the flatter-graded
lower sections, the maln problems are
flooding and the possibllity of lateral
erosion causing breakaway courses.
Blockage by snags, willows, and silting
from upstream ercsion has apgpgravated
these problems.

The Trusts are therefore malnly concern-
ed wilth ercslon prevention 1n the middle
sectlons of the rivers and snagglng and
channel improvement 1ln the lower parts.
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ECONOMIC MINERALS

History

Gold was discovered at Beechworth in
February 1852, The rush that followed
resulted 1n further discoveries at

other localities, including Reeds Creek,
Yackandandah, Bowmans Forest, Myrtle-
ford, Buckland, Wandiligong, Freeburg,
Harrietville, and Mitta Mitta.

Initially, gold-seekers worked surface
stream deposlits, later minlng and
sluiecing deep leads, then quartz veins,
and still later dredging deep leads.

The mining population declined from its
initlial peak as the richer, easler
ground was worked out, and when rising
costs made mining uneconomic.

TABLE 20

Number of Miners and Gold Production

Number of Approximate
Tear miners production
1864 10,196 665 kg
1883 3,807 350 kg
1917 876 1,040 kg
1935 N/A 29 kg

Deep Leads

Many of the river wvalleys 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,
slulcing and dredging were used.

In the period 1856--1901, deep leads
were worked down to 60 m in the Eldorado
area, producing gold and tin concen-
trate, From the late 1880s, as a result
of permitting alluvial leases larger
than the 3.7 x 3.7 m formerly allowed,
a number of public companles were
formed, first to slulce, then to dredge
alluvium in the Beechworth, Woolshed
Creek Flats, and Reedy Creek areas.

From 1899 to 1909 the largest venture
(comprising the several Cocks Eldorado
Companies) treated 1,790,000 cubic
metres of gravel for gecld and tin at a
profit of 6,0 cents per cu m.

New equipment was brought into use in
1913 and 1934, Slulcing 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.



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 Freeburg until
1455 and another worked ground at
Harrietville until 1954, Since then,
several syndlcates have carriled out
small sluicing operations at Clears
Creek and Chappells Gully.

From 1854 onwards, large quantities of
cassiterite (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 inereased in 1911. From
then to 1924 at least six small mines
produced tin in the area, the maln pro-
duetion coming from the Tallandoon Mine,

Quartz reefs

In the middle 18508, miners turned their
attention to the guartz reefs in the
area, from which the alluvial mineral
gﬂposits had been released by weather-
ne.

Notable reef mines included Pioneer Mine
at Bright, Reform reef at Myrtleford,
Oriental Mine at Wandiligong, and Rose
Thistle, Shamrock, and Sambas Mines at
Harrietville. The last-named is still
working.
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Molybdenum

The Everton molybdenite mine, 3 km
north-east of Everton, was worked from
1917 tec 1926 and again from 1937 to 1940
for a teotal production of 300 tonnes of
90% grade molybdenum sulphide. Nearby,
a second pipe of lower grade ore was
worked from 1942 to 1944 and yielded 25
tonnes of 87% grade molybdenum sulphide.

Exploration

In 1905--1906 the Mines Department
carried out exploration drilling along

Dereliet gold dredge, Eldorado
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The Mitta Mitta Valley, showing 1t to
contain auriferous gravels with cassit-
erite and tantalite down to 46 m, but
these have never been worked.,

Metallic Mineral Deposits

The main metallic mineral deposits pre-
sent 1in the area are ores cof gold, tin,
and molybdenum,

Gold and cassiterite occur together at
Beechworth, Eldorado, Woolshed Creek,
Mitta Mitta, Myrtleford, Tawonga, and
Tallangatta. Gold without substantilal
quantities of cassiterite has been found
at Bright, Freeburg, and Wandiligong,
and at Harrietville and in the Buckland
Valley.

The Everton reglon may contain further
deposits of molybdenite (molybdenum sul-
phide).

The metallic mineral deposits occur in
two main ways - lodes and alluvial de-
poslits. Gold, cassiterite, and molyb-
denite occur In dykes and quartz reefs
assoclated with granitiec rocks or Qrdo-
viclian sedimentary rocks. Many of these
lodes were sufficiently rich and persis-
tent to support economic underground
mining.

Alluvial deposits may be shallow or 1in
deep leads. In many of the creeks in
the area 1--2 metres of gravel, sand,
and gritty clay covered deposits of gold
and cassiterite. Most of these have

been worked once, primarily for gold,
The deep leads of gold and cassiterite
(lying at depth under the present alluv-
1al 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
Ordovician 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 contaln cassiterite
disseminations.

The deep lead system was extenslvely
mined for gold and tin, although 1t had
only one payable wash gone. Various
companies have carried out sufficlent
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 fleld is a 12-km belt running para-
l1lel to the west of the Mitta Mitta
River from Mitta Mitta township to Tall-
andoon. The whole of thls belt consists
of micaceous schists and quartzites of
probable Ordovician age intruded by dykes
of various types, some of which contailn
cassiterite concentrations such as the
one worked in the Tallandoon Mine. The
lode part of the field has been inade-
quately prospected; at least 24 km of
tin-bearing dykes are exposed.



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 fleld has ylelded the malJor part of
the tin ore produced in Vietoria. The
tin in the area 1s derived from the Pil-
ot Range granite. Cassiterite occurs
throughout the granite, and is also
found in quartz veins in assoclation
with gold.

Most of the tin has come from alluvial
workings as a by-preduct from gold-mining
and dredging.

Assoclated with cassiterite and gold in
the alluvium are ilmenite (iron titanium
oxide) and tourmaline.

Harrietville gold-field

Part of the Harrietwville gold-field lies
within the study districts. Gold was
mined from quartz velns 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
Fairley's Creek up the west branch.
Later, miners worked the terrace gravels
of Clear Creek and other terrace deposits
downstream to Buffalo Flat.
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A number of payable quartz reefs have
also been worked in the Upper Buckland
River.

Buffalo Creek gold-field

The mailn reefs ocecur 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 Ordoviclan slates and
sandstonea. 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-flelds

Both alluvial and reef mining were con-
ducted in these gold-field.

Tawonga gold-field

The Tawonga gold-fleld was worked 1in a
small way in the period 1890--1910. Its
chief distinction was the presence of
native copper and copper pyrites in the
ore.

Everton molybdenite-fleld

The ore bodies are conflned to two dlipped
pipe-like structures. These were mlned
to 50 m. The average ore grade was 2.5%
molybdenite near the surface and 0.6% at
the bottom level.



Brick kilns near Chiltern use kaolin
deposits

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-

erals cover about 40% of the study dis-
trlcts.

Other Minerals
FPhosphate

At Whitfield, a thin bed of iron phos-
phate dips conformably with the Ordovic-
ian slates and sandstones., Analysis
shows that the anhydrous phosphate var-
ies from 10 to 31%.

Secondary minerals include garnet, gold,

limestone, limonite, and turquolse.

Small amounts of turguoise were mined at

Edl and Whitfileld and turquolse can still
be found in the locality.

Feldspar

Many pegmatite dykes occcur at scattered
localities in the northern part of the
study area. These vary considerably 1in
size and extent. Many of them contain a
significant percentage of tourmaline.

Building stone

The Pillot Range granite has been quarried
and used at Beechworth as a bullding
stone.

Clay

The small brickworks at Chiltern uses
clay from mine dumps, but thls requires
blending with other clays before use and
supplies are limited,



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 materlals 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 16 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=-
slderable reserves. The quality varles,
discontinuous lenses of sand, gravel,
and clay exist, and plasticity can be a
problem.

The Harrietville and Barwidgee Creek
tallings 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 deficlent 1n
clay-binding material. Deposits of
tailings also exist at Allen's Flat near
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Porepunkah on the Buckland River, and
towards Rutherglen in the north-west.

H1ll gravels occur on the lower slopes
of sedimentary and metamorphie rock
outerops. They are mined at Murmungee
and Baarmutha. Deposits alsc exist near
Gapstead, Mitta Mitta, and Germantown.

Deposlts of river gravel occur along all
the major streams in the districts.

Mine dumpe are used for road-making
materials
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Granitic sand pit near Beechworth

Rlver 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 Milawa).

In addition to these two sites, heavy
deposits, some of which are mined, cccur
at the north of Tallangatta Creek, on
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Granitie sand pit, 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 Eurcbiln
and Porepunkah, on the King River at
Whitfield, and on the Murray River west
of Wodonga.

Granite sands occur on all granite out-
erops in the districts, although rarely
more than 1 m thick. The quallty tends
tc be higher on the northern slopes.
Granite sands are mined near Mudgee-
gonga, in Happy Valley, and east of
Springhurst.

Hard-rock quarries exist at Glenrowan,
Skeleton Hill near Chlltern, and east
of Barnawatha.
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RECREATION

Outdoor recreation 1s the aspect of
leisure activity that most concerns land
use. Generally, participation is 1in-
creasing, with a consequent growing
demand exerting pressure on land for
recreation. This demand can be diwvided
into two forms.

The first form is current demand. It 1is
expressed as consumption; therefore its
future size and directlon can be esti-
mated from current trends in user rates
for recreational activities. The second
form 1= the latent or possible demand,
whiech 1s not expressed at all at the
moment because of some physical, soclal,
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 soclo-economic, technical, institut-
ional, and avallability factors.

soclo-economic

The population of Victoria is increasing
and this will involve at least a pro
rata increase in the use of recreational
facilities.

The proportion of people living in rural
areas 1s 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 lelsure hours and holiday periods.

The time given to formal education is
increasing. Students have more time for
outdoor recreation, and schools often
encourage their partieipation, which
willl probably increase thelr appreciation
of the environment and will certalnly
improve thelr knowledge of recreation
opportunities,

Occupation affects the type and quantity
of outdoor recreatlion chosen. The
decreasing proportion of unskilled work-
ers and the increase in professional and
administrative people wlll increase the
demand for outdoor recreation.

Technical

The increase in mobllity and flexibility
of travel due to private motor cars has
a blg impact on the demand for recreat-
ion and influences the type of activit-
ies pursued. Concomitant improvement in
the road system 1s of particular import-



ance on a reglonal scale. Radio and
television programmes have stimulated
the demand through thelir information
content.

The increase in industrial efficiency
and the increased use of automation 1in
industry have both stimulated the demand
for lelsure and glven the work force the
opportunity of more lelsure time.

ITnatitutional

Two instltutional groups - soclial insti-
tutions and the law - influence the
pattern of recreation.

The trade unions have helped to shorten
the working week and inerease the holl-
day periods, The law has been important
in redistributing time between work and
leisure by setting statutory hours of
work 1ln industry. Other laws influence
recreatlonal pursults more dlrectly by
providing facilities or by directly con-
trolling recreational activities.

Avallability

The availability of suitable land 1s
obviously important in determining the
level of partieipation. Different forms
of outdoor recreation require different
features. Broadly, active recreation
(sports ete.) requires flat ground, open
water, swimming pcols, and so on while
passive recreation (driving for pleas-
ure, walking, wildlife photography,

etec.) requires scenic landscapes, inter-

esting geology, high-quallty 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 lelsure 1in de-
finable periocds: time after work, week-
ends, holidays, and during retirement.
The time taken to reach a recreation
area limits 1ts use,

Areas that can be reached wilthin a few
minutes can be used for recreation at
any time. The normal free time during
the week and after work is sufficlient,
and these areas are often used ilnten-
sively. Most day trips are normally

Swimming and pieniec area at Lake Sambel,
Beechworth
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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 skl lodges

and ski 1ifts increase the use of the
Mount Buffalo National Park. In other
instances they can be competitive.
Generally, however, commercial and other
privately owned facllities widen the
range of recreatiocnal 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. Recreatlon
reserves come Intoc thls category and can
be an 1mportant resource - especlally if
they have facllities such as sports
ovals and tennls courts.

People participating in the intermediate
class of recreation are llkely to be
drawn from a wlder area, mainly from
within an 80-km radius. Numbers will
probably increase greatly in the study
area because of the 1likely 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, especlally in the north of
the study area in the Shires of Beech-
worth, Chiltern, and Yackandandah.

Resource-based recreation in the area
attracts visltors from all over the
country.

Feople wvisiting and touring within the
districts for recreation have economic
and social effects on those living in
the districts. The type and level of



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
activitles that interest tourlsts 1s
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
experlience obtained; over-crowding,
inecreased erosion, fire, pollutlicn, and
loss of habitats can reduce the quality
of the recreation in an area. Con-
sequently, it seems lmportant to define
the more important and vulnerable
regsources so that they can be preserved.

Inventory of recreation resources

The recreation map shows five regions
that provide different opportunitiesz 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 1s intrinsically suit-
able for active recreation, and many of
the small recreation reserves in the
reglon have facilitles for sports such
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as ftennls 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 walkling and plec-
nicking.

Buffalo River provides goed fishing
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Most of the region is c¢leared land and
the amall areas of forest and river red
gum woodland add diversity to the land-
scape and provide a habitat for wild-
life.

Although the vegetation ineludes numer-
ous 1Introduced specles, 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 glaclal 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,

Agricultural land Happy Valley (left) and hilly agriecultural land offer opportunities

for passive recreation



Hilly agricultural land

The hilly agricultural land includes the
relatively narrow valleys of the Upper
Ovens, King, Klewa, and Mitta Mitta

Rivers.

It offers more opportunity for passive
recreation such as driving for pleasure,
principally because of the many scenlc
views, which 1nclude a diverse agricult-
ure - hop gardens, orchards, and tobacco
farms - scenes of the surrounding moun-
tains such as Mount Buffalo and Mount
Bogong, and views of the rivers and
their associated lakes.

The region contalns many reminders of
the gold-mining period. Sluicing,
dredging, and deep-lead mining have left
thelr mark on the landscape, often 1in
the form of high banks or water-filled
depressions. Historically interesting
towns such as Beechworth, El1 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-
lon. A number of facilities, such as
camping sites, recreation reserves, and
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Fosasicking 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 canoceing, and
the lakes provide opportunities for
boating activities including sailing and
water-skling.

Wooded and forested areas

The area has unique physliographic 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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Woolehed falles

1t contalns, the most spectacular are
the Paradlise and Woolshed falls.

Many of the hills contaln quartz reefs
that were mined for gold durling last

century. Numerous tunnels and shafts
remain, and a few relics of the gold-
processing machines can still be seen.

The forests show conslderable dilversity,
with peppermint the most extensive, and
pccupy large areas - partlicularly in the
south of the districts.

Interesting geologlical features here
inelude 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 mountalnous or hilly land 1z
scenie, Land forms vary over the study
area, providing landscape variety.

Forests form the prlnecipal wildlife
habitat for the study area, which gener-
ally supports a large fauna. Some parts
are qulte isolated. The Pilot--Chilltern
forest is important in that 1t repre-
sents, for some animal groups, the tran-
sition zone between the forested hilly
country and the drier interior. In
addition, 1t has very good access, and
the locality has become popular with
nature-lovers,

The streams of the reglon provide fish-
ing and the forests are used for bush-



walking. Some scenic points such as
Powers Lookout and Mount Pllot have
been moderately developed.

Sub-alpline

The main area of sub-alpine vegetation
iz on the high plateau at Mount Buffalo,
It provides a habitat that differs sig-
nificantly from those 1n the rest of the
study area. The reglon 1s hilly, with
high-quality snow gum woodland, bogs,
and heaths. The plateau itself, which
affords some very good vliews of the
surrounding country, has many interest-
ing granite boulder formations.

This reglon 1is important for winter snow
sports and carries lifts and runs for
skiing. The generally flat to hilly
plateau is sultable for other snow
sports, including cross-country skiling,
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
conlfers 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

5023/74-13
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such as walking and driving. Views from
some of the plantation roads are very
good.

Some of the plne forests contain histor-
ical areas associated with the gold-
mining perliod, having been planted to
use the land turned over In sluleing and
dredging operations.

Development

Mcst of the recreation resources men-
tioned here are on public land, but 1ts
potentlial is bound up with the recreat-

Sub-alpine vegetation, Mount Buffalo
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ion potential for the entire study area,
ineluding the freehold land. Almost all
the public land 1s forested and hilly,
and provides a recreatlion resource that
complements that provided by the flat,
cleared agricultural land. Good-quality
development blends with 1ts intrinsic
qualities and can substantially improve
the facllitles of the reglon. Low-
quality, ugly, or inappropriate develop-
ment can easlly destroy the very
qualities that make the area attractive
for recreation.
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LAND USE RELATIONS

Preceding chapters of this report have
deseribed the natural resources of the
study area and dlscussed the exlsting
and potential utlilizatlon of resources
on public land. Hazards assoclated with
these uses have alsoc been consldered.

There 1s a growing demand for resources
on public land from groups with a wide
range of interests. In thils situation
the interaction of various uses becomes
an important issue that must be consid-
ered before declslons can be made
regarding the allocation of public land
resources., This chapter examines the
nature of these interactions.

Land use compatlibility

Each type of land use requires a certain
set of resources for 1ts operation. 1In
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-
sldered as being:

* Dbeneficial - resulting in an increase
in another activity or activities
(complementary uses)

* harmful - resulting in a decrease in
another activity or activities (com-
petitive uses)

¥ negligible - having no effect in
elther direction (supplementary uses)

The nature of these effects will deter-
mine the degree of compatibllity between
twe or more land uses and hence their
abllity to be comblined into a multlple
land use polliecy. This view 1s, 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.

¥ BSome activities occur for a short per-
iod, thus restricting their effects
and allowlng other activities to con-
tinue in the intervenlng perilods.

*® Often an activity only occurs in a
small part of a wider area, thus
localizing its effect, This enables
other activitles to continue 1n the
general area.
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Splll-over effects of an activity may
have ramificatlons for other uses
outside the immedlate area of the
activity.

Compatiblility between uses 1in an area
changes over time as the harmful
effects of one activity are lessened
or increased.

Prevalling social attltudes towards
the tolerance of harmful Inter=-
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effects may change. In some cases
improved technology - for example
better methods of water treatment -
helps change these attitudes.

¥ TImproved management techniques can
reduce possible harmful effects of
the activity on others.

Land use flexibillity refers to the

degree to which any one actlvity pre-
cludes, by 1ts operation, other activit-

-
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Typical land use in the Ovens Valley: native eucalypt forests on the hille, pine
plantatione on the flatter areas, ecleared land with irrigated erope on the valley
floor, and Mount Buffale in the background



jes!' utilization of a glven resource.
Flexible uses include those having
either negligible or beneficlal 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 actlvlities in the study
distriects have in many cases Introduced
a diversity of visual Interest that pro-
vides enjJoyment for many people, includ-
ing those sight-seeing, picnicking, and
paerticipating in other forms of passlve
recreatlion.

Some natlive animals benefit from the in-
creased areas of grassland and of forest
margins resulting from agricultural
development, while others are severely
reduced 1n numbers.

In some places agriculture has little
effect on water production. However,
the conversion of forests to grassland
can lead to increases 1in total water
yleld, turbidity, salinity, the

level of other pollutants, and fluctuat-
lons 1n supply. The use of additional
land for agriculture would compete with
timber production, aplculture, recreat-
lonal activities requiring forested
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Hop garden and cattle grazing, Fifteen
Mile Creek: some agricultural practices

ean reduce water quality

country, and many aspects of nature con-
servation.

Softwood timber productlon

Timber production in plantations 1s a
relatively inflexible land use, as it
involves the intensive management of a
single crop species. Since about 80%
of a plne plantation complex 1s cleared
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Clearing narrowv-leaf peppermint forest for pine plantation: a relatively inflexible
land use

of natural vegetatlon, softwood planting
competes wlth nature conservatlon, hard-
wood timber production, honey product-
ion, and some recreational activitiles.
It also competes with agrliculture.

On the other hand, softwood plantations
can add visual diversity to an area.
Because of thelir relatively open under-
storey, they provide good opportunitles
for plenicking, camping, and other
recreational activities such as orient-
eering.

Hardwood timber production

This relatively flexible land use can be
beneflcial 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 lmmedlate
but short-term effect on local vegetat-
ion, fauna, and recreation. These

effects generally become more noticeable



as the size of the area belng harvested
increases. In mountaln terraln the
visual 1mpact of harvesting may adverse-
ly affect some recreatlon values at
points some distance from the actual
operatlon.

Increasing the levels of hardwood pro-
ductlion decreases 1its compatibility with
other uses. It may favour certaln tim-
ber specles, remove poorly formed trees
contalning nest sites for anlmals, con-
siderably reduce the size to which trees
are allowed to grow, and often intenslify
harvesting activities.

Hardwood timber productlon competes with
agricultural and softwood timber pro-
duction and with recreation activities
requiring solitude.

Water production (including storage)

The production of water 1ls an important
use on public land. To some extent

it 1s competitlive wlth 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
excesslve traffic may cause increased
surface flow, which results in stream
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turbidity and siltation of reservoirs,
and also affects stream flows by chann-
eling surface run-off.

Water storages increase the opportunit-
les for some forms of recreation, such
as foreshore plenlcking and water-based
activitles, and provide a habitat for
some flsh and waterfowl.

The original habitats are of course lost
when an area 1s lnundated by dam waters,
and a new aguatlc habltat 1s created.
Dams alter the characteristlcs and flood
regimes of the stream and consequently
affect the fish and waterfowl populat-
ions downstream.

Mining

Mining and extractive industrles are
scattered throughout the districts.
Extractive industries are competitive
with most forms of land use, through
site disturbance, roading, and polluted
run-off. However, the effects are usu-
ally localized. Worked-out quarriles
have been used as rubblsh dumps.

Some of the very early mining activlitles
have become the focus of considerable
historic interest.

Public utilities and transport

In addition to water supply, these
include the distribution of electriclty,
gas pipelines, telecommunication instal-
lations, roads, and rallways.
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In general these activitles use only
amall areas of publie land, but in most
cases they represent Inflexlble uses.

Transport routes have been essentlal
for the development of all economie land

o

Tranemiesion lines, although competitive
with many other uses, are ugeful aes fire
breaks

uses and have wildened the range of most
recreationallsts, Road construction in
remote areas may reduce the sclitude
appeal of these areas and, through
greater accesslbllity may lncrease the
pressures from other types of use.

Separate easements for electrlicity
transmlssion and pipeline installations
are competltive with vegetation and

some wildlife habitats, and are visually
unattractive along their allignments, but
they are useful as fire breaks and
access tracks.

Urban and lndustrial uses

Urban areas contain a multitude of diff-
erent activities that collectlvely are
competitive in space with most non-urban
uses, lncluding agriculture, timber
production, apiculture, nature conserva-
tion, water production, mining, and many
forms of outdoor recreation. Moreover,
the presence of urban areas, by 1intens-
1fying the utillzation of,or requirement
for most resources, undoubtedly
compounds the competition between many
actlvities 1in adjacent areas of public
land.

Outdoor recreation encompasses a wide
range of activities. Most recreaticnal
activitles are flexible and are compat-
ible with a wide range of other activ-
lties, although some pursults can become
self-competitive, especially at high
usage rates. However, recreation in
solitude that requires undisturbed



Gravel pit:

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 1s a supplementary use for large
dreas of both publiec and alienated land.
Belng relatively flexible, it is com-
patible with a wilde range of uses,

inflexible land use

notably recreation and water, hardwood,
and honey productioen., It tends to be
competitive with activitles that radic-
ally change the natural vegetation, such
as urban development, mining, and many
agricultural enterprises.

Areas set aslde for strict nature pres-
ervation and for scientific purposes are
competitive wlth all other uses, except
some aspects of water productlon, and
are therefore inflexible.
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PUBLIC UTILITIES

Several public services use public land
within the study districts. The loecal
population, and large nearby population
centres, create a continuing need for
these services,

Electriclity

No power stations are sited in the dis-
tricts and the State Electricity Commlas-
ion nelther owns nor 1s investigating any
land there for siting future power
stations. However, the districts contailn
a number of major transmission lines (see
the public utilities map). Other distri-
bution facilities include zone sub-
stationa at Myrtleford and Bright, and a
slite exists for a future zZone substatlon
at Tallangatta. Also, a construction and
maintenance camp at Cheshunt supervises
easement patrol tracks in the region.

Fogsible future additions to the trans-
mission system include a further 330-kV
line running between Murray switching
station and south Morang termlnal sta-

tion, via Dederang terminal station. This

line would be constructed to provide for
increased load, growth, and system
reliabllity. Some provision has been
made for it in the existing 330-kV line
easement between Dederange and South

Morang terminal stations, but this 1s not
complete and additlional easements adjoin-
ing the present one would be necessary
for the new line.

The route of the additional 330-kV line
between the Murray swlitching station and
Dederang terminal station has not yet
been selected., It 1is expected that a
60-m easement, separated from the exist-
ing easement by several miles, would be
required to increase the securlity 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 1ts future power
requirements, this third 330-kV line may
be routed via Albury--Wodonga to Dederang
terminal station.

There 1s 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



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 1974,

Roads

The Country Roads Board and other inter-
ested bodles are currently investigating
the possibillity of duplicating the Hume
Highway within B years. It appears at
present that, from Bowser northwards to
Wodonga, the new road can be bullt on the
route of the present one with only small
deviastions at Barnawatha and Springhurst.
South of Bowser, the new highway is
planned to bypass the city of Wangaratta.

The other hilghways are continually being
repalred, re-aligned, and widened. These
improvements, and the new Hume Hilghway,
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will require considerable quantities of
road-building materials. Information on
this 1s included in Chapter 9 and in the
appropriate block descriptions.

Gas

The Gas and Fuel Corporation 1s planning
to construet a gas pipellne from Melb-
ourne to Wodonga. It 1s 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 i1s shown on
the publie utllities map. The principal
portion of public land inveolved is at
Chiltern forest, where the line will be
close to the present S.E.C. tranamission
line easement (66-kV wood pole line).

TABLE 20

ADDITIONAL EASEMENT REQUIREMENTS

Section

Requirment

Dederang terminal station
to Myrtleford

20-metre easement on the south-
east glde of the existing one

South-west of Cheshunt
to Tolmie

20-metre easement on the north-
west side of the existing one




Military Other services

Varicus public and private 1nstitutions Apart from the above, many other insti-
have extenslve publle land requirements tutional uses require small areas of

in the study districts. Among these, the publliec land. These include schools,
Australian Army and Australlan Army cemetries, navigational beacons, and
Heserve use areas of public land for fleld trigometric stations.

tralning purposes to supplement opera-

tlons on land owned by the Commonwealth.

Proclaimed Milltary Tralning Areas occupy
forested areas east of Beechworth and 1in
the Pilot range (as shown on the public
utilities map). The use of all public
land for mlilitary coperations 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, orlenteering, engin-
eering, and general manceuvers, Normally
these activities involve small numbers of
men and are frequently arranged for
week-ends and holiday perlods.

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 H1ll near Myrtleford, and on Mount
Stanley and Mount Big Ben. Although
there are no lmmediate plans for further
installatlions of thls kind, new equipment
will probably be added in the future as The esingle-eircuit 330-kV transmission
the need arises. lines near Cheshunt
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BLOCK DESCRIPTIONS

This part describes for each block 1ts
general characteristices, the nature of
the land, 1ts capabllities for wvarilous
uses, and the likely hazards and con-
flicts iInvolved with such uses, and
finally highlights those outstanding
capablilities or other features that are
of speclal significance.

A conslstent format of headings and sub-
headings has been used so that the
reader cam readlly find specific infor-
mation within one block and compare it
with others. The discussion under most
?EGtiDnB refers specifiecally to publie
and,

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 sultability of
publiec land for wvarious uses., Assess-
ment 1s based on a number of consid-
erations, including the inherent char-
acteristies of the land, the proximity
of publie land to centres of population,
the level of accessibility within it,
the relative scarcilty of the type of
land, and the hazards assoclated wilth
the varlious uses.

In most cases, this report deals with
capabilities in general terms, because
the amount of Informatlion avallable
varlies from block to block, and because
some of the values are difficult to
quantify. In assessing capabllity,
comparisons have been made with other
blocks and with other parts of Viectoria.
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INDIGO

General
Area and present tenure

Fublie land covers 4,150 ha (7% of the
total area), with 94% of it in the
Chiltern forest. This forest and small
areas on the Murray River are reserved
forest. The remaining land 1s unreserv-
ed Crown Land,

General description

The Murray Hiver lles to the north, sep-
arated from the hlilly southern country
by wide plains that narrow eastwards.
The plains are predominantly agricultur-
al - grazing and cereal cropping. The
hills 1in the south-east are mainly
cleared and grazed whlle the hills in
the south-west around Chlltern contailn
publle land that supports a low open
forest of box and ilronbark.

Present use

The Chiltern forest is used for apicult-
ure and hardwood logrglng on a limited
scale., The recreational pursults in-
clude driving for pleasure, pienicking,
and nature study. A guarry site exists
at Skeleton Hill.

Nature of the Land
Climate

Average annual ralnfall in most of the
area ranges between 625 and 750 mm. It
is hipghest at Upper Indigo (875 mm) and
decreases to the north-west; the north-
ern slde of Chiltern forest recelves
Just below 625 mm.

Distribution of annual rainfall ( %)

Summer Autumn Winter Spring

19.0 23.0 F2.5 25.5

The frost-free period averages about 180
days, lncreaslng to the north. It
reaches 240 days at Albury.

Geology and physlography

In the north, the Murray River flood-
plain and Browns Flain form the begin-
ning of the Riverina. The hills at
Chiltern are the northernmost portion of
the central physlographic region of Ord-
oviclan sedimentary rocks and granite.
The hilly country in the centre of the
block is part of the eastern physio-
graphic reglon of metamorphic rocks.



Indlgo Creek follows the fault that sep-
arates the Ordovician sedimentary rocks
from the metamorphle rocks. Likewise,
Middle Creek on the eastern border of
the bloeck follows a fault that separates
two areas of metamorphic rock.

Soil

Reddish duplex scils occur on the
slopes. Pale massive and weakly bleach-
ed gradational soils are found on steep
slopes, and yellow duplex soils in de-
presslions.

Yellowish brown gradaticnal soils and
brown loams cccur in the Murray flood-
plain.

Land systems

The hilly country is included in the
Chiltern and Leneva land systems. The
Klewa~-Tangambalanga land system des-
eribes the Murray flocd-plain, whlle the
majority of the remaining country is
inecluded in the Dederang--Bonegilla sys-
tem. A small area west of Chiltern is
Included in the Myrtleford land system.

Vegetation

Open forest I and II of red ironbark
occuples most of the Chiltern forest,
Some common specles are listed in Appen-
dix Y4a., The forest is an important area
for orchids. On the flatter ground,
principally in the north, areas of grey Red ironbark with Blakely's red gum in
box open forest II border farming land. the foreground, Chiltern forest

50337414
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T'iger anakes are common near the Murray
River

The south of Chiltern forest and the
solls derlved from metamorphle rocks
near Barnawartha and Barnawartha South
support open forest II of long-leafl box.
The Murray Rlver flood-plain 1n the
north has areas of river red gum. The
ground flora include many exotlc specles
of grasses and herbs, and willows are
common on the banks of the streams,

Fauna
The anlimals that occur in the habltats

of thls block are deseribed in Chapter
10 and listed in Appendix 5.

The principal habltat on public land 1s
the dry open forest and woodland of
Chiltern forest. The flood-plain wood-
land of the Murray Rlver lies 1in the
north of the block, and the remalning
land 1s agricultural.

The aguatlc habltat 1= mainly asscclated
with the slow-flowling warm turbld waters
of the Murray River system, although
there are other areas of water - notably
small creeks (iIncluding Indigo, House,
and Hucon Creeks and farm dams and
ponds).

The best-represented blrd families

in the Chiltern forest are the honey-
eaters, parrots and cockatoos, and the
Australlan warblers. The rare grey
goshawk and turquolse parrot have been
recorded 1n this forest, and the latter
specles breeds there., The Murray River
is very important for waterbirds.
Sguirrel gliders - possibly the rarest
possum specles 1In Victorla - have been
recorded in the Chiltern forest.
Reptlles are common in the block.

The marbled gecko, tiger snake, and red-
bellied black snake are abundant in the
flood-plain, the three-tced, garden,
golden water, and Whlte's skinks are
common 1in Chiltern forest, and the

tree dragon, Boulenger's skink, and
brown snake are abundant 1n both areas.
The broad-shelled tortolise is the rarest
of the three tortolse species in the
area and 1s restricted to the Murray
River,



Capablllitlies
Nature conservation

The Chiltern forest has high wvalue for
nature conservation, The red ironbark
and grey box forests are remnants of
once more extensive forest types. Other
examples cccur in the north central part
of Victorla, but the Chiltern forest 1is
the only occurrence in these study dis-
tricts. The area 1s also noted for its
orchids.,

The forest 1s surrounded by agricultural
land and lies at the Jjunction of the dry
habltats of the interior and the wetter
mountainous country. Consequently, it
supports a mixture of animals speciles,
some being typlcal of each of these reg-
ions.

The publie land bordering the Murray
River is significant for nature conser-
vatlon and 1s especially important for
its econtribution to the quality of the
aquatlic 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
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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-
1ty to support considerable recreation
pressure, especially if actively managed
to preserve the vegetation and soills.

The Murray River borders the study area
and 1s important for fishing and aquatic

Leopard orechid - Chiltern foreat
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sports. The region's capaclty for
passive recreation depends largely on
its high scenic value, Billabongs and
riverine vegetation make 1mportant con-
tributions to thlis wvalue - as well as
being faunal habitats - and theilr maint-
enance or Improvement would contribute
to the area's attractiveness. However,
there 1s little public land along the
Murray .

Agriculture

The maln enterprises are cereal cropp-
ing, fat lamb production, beef cattle,
and dailrylng. Potatoes and other veget-
ables are grown around Barnawartha North
and Wodonga.

Production 1n the agrlcultural areas
could be increased by a more widespread
use of Improved pasture specles, and
greater use of 1irrigation along the
Murray River for pasture and intensive
cropplng enterprises. The publle land
has low capabllities for agriculture.

The Chiltern forest 1s 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 sawmlill depends on
the Chiltern forest for supplies. There
is 1little natural regeneration of river
red gum in the Murray Rilver flood-plailn.

Water

Although the area includes portions of
several stream catchments and all the
catchments for the House and Huon
Creeks, the low rainfall and the low
hilly terrain give the block moderate to
low capabillities for water catchment
purposes. Aquifers exlist 1n the Recent
sediments as shallow surface and deep
meandering layers. Their capabillities
for water production are not known. The
public land bordering the streams has
some 1mportance in helping to maintain
water quality.

Minerals

Capabilities for the production of
metalliec 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 viecinity of
House Creek. Small amounts of tungsten
have been found in the Barnawartha dis-
triect. Kaolinitlec clays occur at



thiltern and are used for the manufac-
ture of bricks. Felspar deposits are
located near Wodonga and Barnawartha.

The area contalns large quantities of
road-making materials, including river
gravel and sand along the river flats
(notably the Murray) and mine tailings
near Chiltern. Metamorphic rocks (horn-
felds) occur at Skeleton H11ll and near
Barnawartha.

Publiec utilities

The proposed route of the Gas and Fuel
Corporation gas plpeline passes through
part of the Chiltern forest on the
southern side of the State Electricity
Commissdion's 66-kV line easement located
to the north-east of Chiltern township.

Hazards and Conflicts

Recreatlion can confliet with nature con-
servation, especlally activities that
treate nolse or damage soll and veget-
atlon. Chililtern forest 1s wvulnerable
because of its proximity to settlement
and 1ts 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,
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Nature conservatlion in this area 1s gen-
erally compatible with many other uses
at low intensity, but conflicts with
some aspects of flood mitigation.

Communication facllitiles, such as rocads,
pipelines, and transmisslion lines, are
inflexible uses of land that conflict
with most octher uses.

Mining operations normally conflict
with other activities wilithin the immed-
iate area, except where river pollutlon
or siltation occcurs. However, mining
activities may reduce the scenic quali-
tles of the landscape.

Hardwood timber production at low levels
1s compatible with most uses. Removal
of over-mature trees reduces the number
of nesting sites for animals.

Fire 1s a constant hagzard durling the
summer, The danger could increase with
incereased uze of the forests for recrea-
tien. The Murray Rilver flcods 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 1s reserved forest.

The southern part of the eastern parcel
of land 1s also reserved forest. Most of
the remaining publie land is unreserved
Crown Land.

General description

The three main parcels of public land lile
on the ranges that run north--south and
are separated by predominantly agricul-
tural valleys. The main streams flow
northwards. The forest types change from
long=leaf box 1In the north, through pepp=-
ermint forest, to alpine ash and snow gum
at the higher altltudes on Mount Big Ben.

FPresent use

The western hills are used extenslvely
for honey production, but apiculture
decreases In 1mportance eastwards.
areas of the forests are grazed.

Small

Hardwoods are logged in the wetter
forests, mainly on Mount Bilg Ben.

The summits of Mount Blg Ben and the
Baranduda Ranpe provide telecommunicat-
ion sites. A transmission llne travers-
es the eastern parcel of publie land.
Recreational pursults include driving
for pleasure, plenicking, bush-walking,
and nature study.

MNature of the Land
Climate

In this block, topography greatly
influences rainfall. The annual average
increases from 750 mm 1n the north to
1,000 mm in the south. Ralnfall on the
hills 1s higher, probably exceeding
1,250 mm on Mount Blg 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 1in the south.

Geology and physiography

The block falls mainly within the east-



Long-leaf box forest - Mount Big Ben

ern physlographlc region of metamorphic
and granltic rock. Movements of faults
Wlthin the area have contributed to the
valley and range topography. The Baran-
duda Range has been uplifted relative to
the surrounding country and 1s separated
from the Mount Big Ben area by the wide
@nd hilly Yackandandah Valley. This
Valley has developed on Silurian

granite, which 1s exposed 1n some of the
creekbeds.
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The metamorphie rocks in the Mount Big
Een 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
Klewa Valley 1s bordered by fault lines
and, 1n the eastern portion of the block,
Sandy, Lockharts, and Little Serubby
Creeks follow faults. In the north, an
area of plains inecludes parts of the
Kiewa and Murray River flood-plains.

Solls

The soils in the flood-plalns include
undifferentiated sandy loams, brown
loams, and yellowish brown gradational
soils on alluvium. Reddlsh and yellow
duplex solls occur on fans and terraces.
Lower hill slopes, especially in the
north, have weakly bleached gradational
soils. The higher mountalnous areas
have friable brownish and reddish grada-
tional scolls and some stony loams.

Land systems

The hilly country north of Lockharts Gap
is inecluded in the Bunjil land system.
Other hilly country lies in the Tawonga-
-Baranduda and Tawonga--Wermatong land
systems. The Blg Ben land system in-
cludes the flat hilltops on Mount Blg
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 abuttling Lake
Hume and the Mitta Mitta Valley forms
part of the Murray land system. The
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Red-stem wattle,

Kiewa flood-plaln lies 1in the Klewa-=-
Tangambalanga system while the remaining
valley 13 included in the Dederang--
Bonegllla system, Sandy Creek liles
the Berrinyama--Wagra land system.

in

Vegetation

The common forest types are narrow=leaf
and broad-leaf peppermint. Typlecally,
the narrow=leaf peppermlint open forest

Mount Big Ben

IIT occurs in the wetter gulllies, while
broad=leaf peppermlnt open forest 11
cccuples drier slopes. In addition, the
drier sites (usually in the north-west
of the block) carry extensive areas of
long=leafl box open forest II or I, Near
the summit of Mount Big Ben, narrow-leaf
peppermint forest gives way to alpine
ash open forest IV, with candlebark--
snow gum open forest 1II at the summit.
These forests carry a very wide varlety



of plant species. Appendix UA lists the
commonest specles.

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 1s the main aquatic hab-
itat, although the other small mountain
streams add diverslty. Lake Hume to the
north has limited value for native fish,
and the fluctuating water level pre-
cludes the development of a typieal
lake-side vegetation.

The eastern pigmy possum has been recor-
ded 1n the Yackandandah area.

Capabilities
Nature conservation

The block has moderate to high capabill-
ltles for nature conservation. Many of
the forest types in the study districts
occur in 1t, 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 isclated by the surrounding agricul-
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tural land, and some faunal groups may
not be able to survive permanently in
these areas because of this spatlial iso-
lation. The public land to the east is
more or less contlnucus with the larger
blocks to the south,.

There 1s considerable scope for improv-
ing the general knowledge of the status
and interrelations of the flora and
fauna in the forests of the block.

Recreatlon

The position of this block relative to
Albury-Wodonga, 1lts good roads, and the
diverse and attractlive nature of the
valleys and forested hills, together
with Lake Hume and streams, glve it a
high capabllity 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, pienicking, and driving
for pleasure, and by four-wheel-drive
enthuslasts; they also provlide opportun-
ities for nature study.

The streams and Lake Hume are used for
fishing and to a limited extent for
aquatic sports.

fccess to the public land varies. The
access to the telecommunication sites on
the Baranduda Range and at Mount Big Ben
1s 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 vehlcles.

Agriculture

Dalryling and beef production are the
most important enterprises on agricult-
ural land and there 1s a potentlal for
inecreased beef productlon through great-
er use of 1lmproved pasture specles.
Scope also exlists 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 publie land 1s
sultable for eclearing for agriculture.
Mount BEig Ben and the Baranduda Range
are 1mportant areas for apiculture,

Softwood

The public land 1s generally unsultable
for softwood productlon, prineclpally
because of the dryness, steep slopes,
and small size of sultable areas.

However, some areas on Mount Blg Ben are
suitable,

Hardwood

The capabllity fér hardwood production
in this block varles from low to moder-
ate.

The alpine ash forest on Mount Bilg Ben
is the most productive, although curren-

tly the area contains many over-mature
and regrowth trees. Low-intensity saw-
log production 1is possible from the
remaining forests on Mount Big Ben,
except for the drler forests towards the
north and west, which are unproductive,

The forests in the more sheltered local-
ities of the Baranduda Range (malnly
narrow-leaf peppermint) have a capabil-
ity for low=-intensity hardwood produc-
tion, but the steep terraln makes access
difficult.

The remaining public land has a capabill-
ity for low-intensity hardwood produc-
tion, principally withln the peppermint
forests.

Water

The block 1necludes part of the Klewa
catchment area and part of the proclaim-
ed catchment of Lake Hume.

Moderate rainfall and hillly terrain give
the block moderate capabilitlies for
water production. Water quallty 1s gen-
erally geood, with only occaslional high
turbidity readings.

Mlinerals

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 worklings are current.
Antlmony has been found near Tallandoon,
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Lake on dredged land, Allans Flat

and there are felspar deposlits near
Tallangatta.

Large quantitles of road-making mater-
lals occur in this block. Deposits of
river gravel and sands exist in the
Yackandandah Creek valley and near
Tangambalanga. Dredge tailings are
utllized near Allans and Staghorn Flats.
Pits for mica schist exist near Huon and
south-east of Bonegillla,

Publiec utilities

Small sitesz on Mount Blg Ben and the
Baranduda Range are used for telecommun-
icatlion purposes, A 93-metre easement
from Gundowring to the Mltta Mitta
Valley carries two single-cirecuilt 330-kV
electricity lines. A new easement to
carry an addltional line may be required
in the future (possibly in the next
decade) .
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Hazards and Conflicts

Generally recreation i1s a flexible land
use, although 1t conflicts with the
strilcter forms of nature conservatlon
and activities that reduce the scenilce
qualities of the landscape.

Mature conservation confliets with some
hardwood productlon practices, Mining
1s mainly for rocad-mking materials and
could reduce the quality of the river
environs.

FEasements for transmlission lines and
telecommunication towers conflict with
most other land uses and could reduce
the scenic value of the area.

Low=intensity timber production 1s gen-
erally a flexible land use, but con-
flicts with some aspects of nature con-
servation. Poorly conducted controlled
turning and burning off can increase
soll erosion. Ercslon 1s 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 materlal are more llable
to gully ereslon than those on other
materials.

Wildfire is a danger during the summer
months. The eastern portion of the
bloeck is strategically important for
fire econtrol because of the extensive
areas of forest immedlately to the
south.

Significance

The Baranduda Range has slgnificance for
recreation, for nature conservatlion, and
for 1ts telecommunication sites. Mount
Blg Ben is important for nature conser-
vation, timber producticn, recreation,
and telecommunication sltes. The
eastern parcel of public land has
slgnificance for recreation, nature con-
servatlon,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 1t is unreserved

Crown land,.
General description

Much of the land in the north is alilen-
ated, cleared, and grazed. Elevation
increases southwards to where the prin-
eipal parecel of public land lies, This
supports peppermint open forest. The
rock outerops at Bullhead and the Mitta
Mitta River are notable features.

Present use
Hardwood loggling occurs in the wetter
forests and some areas are grazed. Rec-
reation lncludes driving for pleasure
and nature study. The streams provide
fishing and the Mitta Mitta River is
also used for canoceling.

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
granitiec rock. The northern section is
principally granite and forms low hilly
gountry. Surrounding this, a rim of
metamorphle rocks reaches its highest
point in the south and formes c¢liffs at
Bullhead Creek. In the very south of
the block, Ordovician sedimentary rocks
outcrop. These rocks are mainly shale,
sandstone, and mudstone.

Soils
Valley solls include undifferentiated

sandy loams and brown loams, and reddish
duplex solls cccur on fans and terraces,.
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Weakly bleached gradaticnal sclls occupy
the slopes, especlally in the north, and
grade into friable brownish gradational
spolls in the wetter locallitles, Friable
brownish and reddlsh gradatlonal solls
occur in the more mountalnous country.

Land systems
The river valleys form part of the Mur-

ray land system. The northern hills lie
in the BunJil and Berringama--Wagra

Austral grass-trees in long-leaf box
forest near Honeysuekle Creek

systems. The rest of the hlills (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 publlc land
in the north malnly carry long-leaf box
open forest I and 11, which alsc occurs
on the steep drier parts of the metamor-
phie rock that surround the granite,

Fauna

The animals found in the habitats that
oceur 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 1s still
forested, most of it 1s under pasture.

The Mitta Mitta River (the maln aquatic
habltat) contains the rare trout cod.
The flood-plain is an important wetland
area for aquatilc birds, especially north
of Tallandoon.

Capabililties
Nature conservatlon

The capability for nature conservation
is moderate to high. The area has some



interestling geological formations, not-
ably the cliff's at Bullhead.

The forest types - peppermint and long-
leaf box - are typleal 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
detalil.

The rocky outcrops are important for
reptiles. Some sectlons of the streams,
usually at high elevation, are relative-
ly undisturbed whille other areas, mainly
the Mitta Mitta, are 1lmportant as water-
fowl habitats.

Recreation

The capabilitles of the public land for
recreation are moderate, since it malnly
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 1s
not a major tourist route.

Tourism and recreation are likely to in-
erease in thils area with the completion
of the Dartmouth Dam and alterations to
roads (inecluding the Omeo Highway), and
as the population of Albury--Wodonga
increases.,

The land provides recreational oppor-
tunities such as bush-walking and nature
8tudy within varied forest environments.

Striped marsh frog

Access - by forest tracks - is generally
unsultable for two-wheel-drive vehicles.

The Mitta Mitta Valley 1s an attractlve
area and popular for passive recreatlon
such as driving for pleasure. The river
supports canoeing and fishing. Below
Tallandoon, the river and associlated
wetlands are important for ducks.

Agriculture

The agricultural land in the valleys 1s
intensively used for dairying and beef
production but productivity on the hilly
country could be improved by better
stock management and lncreased use of
improved pasture speciles.
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Mitta Mitta Valley, with the forested area of the bloek in the background

The public land has low to moderate cap-
abllitles for agriculture, Forest near
Callaghans Creek 1s 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
aplculture.

Softwood

omall areas 1In the south have capablli-
tles for growing pines, but pgenerally
dryness, steep terrain, and isolation
make this block unsuitable for pilne
plantatlons.

Hardwood

Capabllity for hardwood production 1s
low. Narrow-leaf peppermint 1is the
prineipal species logged. Many southern
slopes and gulllies have stands of thls
forest type that are capable of low-
intensity production, although the steep
terrain makes access difficult.

Water

Capabilities for water production are
moderate, The socuthern mountalnous
areas contribute significantly to the
flow of the Mitta Mitta River, while
east-flowing streams drain into Tallan-



gatta Creek. The area forms part of the
proclaimed catchment of Lake Hume.

Minerals

A small part of the Mitta Mitta gold-
and tin~field lles in the block. The
lode part of the field has been inade-
quately prospected and deep leads in the
Mitta Mitta Valley contalning cassiter-
ite and tantallte 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 transmisslon line linking
the power statlion at Dartmouth with the
rest of the system may require some
easement in the south-east of thils
block.

Hazards and Conflicts

Non-intenslive hardwood timber production
is a flexible land use, although it can

50337415
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conflict with some aspects of nature
conservatilon.

Clearing of native forest for agricul-
ture confliets with nature conservation,
changes water yield, and can increase
the turbidity of the streams.

Soll erosion 1s a significant hazard on
the steeper slopes, especially on the
pale massive gradational solils of the
granitle areas. ©Sheet erosion occurs on
sloping pround after loss of ground
cover.,

The flow reglme of the Mitta Mitta
River 1s 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 riparlan environs,

Significance
The block 1s significant for nature

conservation, water productlion and
recreation.
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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
1s unreserved Crown land and the remaln-
der 1s reserved forest.

General description

Most of this hilly to mountainous block
1= publie land that supports malnly pep-
permint open forest. Long-leaf box
fforest occurs at low elevations in the
north, and alplne 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 1s used for forest
grazing and aplculture, 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; 1t 1s highest on the
Mount Emu--Mount Tawonga ridge, where it
probably exceeds 1,500 mm. At Mitta
Mitta and Little Snowy Creek weather
statlons 1t 1s 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 1s likely to be less than
100 days.

Geology and physlography

The block lies in the eastern physio-

graphic reglion of metamorphic rock, most
of whieh 1s schist. Ordovician sedimen-
tary rocks occur on the eastern side of



this block towards Mitta Mitta townshilp
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.

Solls

The valleys contain undifferentiated
gandy loams, yellowlsh brown gradational
solls on alluvium, brown loams, scme red
duplex sclls on the higher river terr-
aces and fans, and weakly bleached gra-
dational solls on the lower slopes.

Friable reddish and brownish gradational
solls cccur on the mountalnous country,
with shallow organlc locams on the higher
parts of the mountains,

Land systems

The river valleys 1lie in the Murray and
Dederang--Mullindolingong 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 inecluded in the Tawonga--
Baranduda and Tawonga--Darbalang systems
respectively.

Vegetation

In most of the area the forest types are
harrow- and broad-leaf peppermint. The
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Candlebark near the summit of 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. Molst solls at high elev-
ations carry substantial areas of alplne
ash, especially in the south and along
the Mount Emu--Mount Tawonga rildge. 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 specles found in the habitats
that occur in this block are discussed
in Chapter 10 and listed in Appendilx 5.

The main habitats are wet and dry open
forest. The aquatic habltat 1s repre-
sented by the Klewa River and the numer-
ous creeks flowling into the Mitta Mitta

Swainaon's antechtnua

River, especlally 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 capabllitlies for nature conservation
In this block are high. The area 1s
continuous with the very large areas of
publlie land to the south. It contains a
wlde range of forest and habltat types,
and parts are relatively isolated and
undisturbed. Some sections of the
streams (chiefly the headwaters) remain
relatively undlsturbed., The flora and
fauna are probably typical for these
forests, although they are not known in
detall.

Recreation.

The extenslive and varied forest environ-
ment, mountainous terraln, adequate
track access, and location give this
block high capabilities for recreation.

The block 1s bordered by two main roads,
the Omeo and Kiewa 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-drlive vehilcles in summer,
but most of the other tracks are norm-
ally only suitable for four-wheel-drive
vehicles, Some parts are relatively
isolated,



Oven's wattle

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 1s 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 lnereases the importance of
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malntaining the landscape of thils block
1n a natural state and l1ncreases its
value for recreation.

Agriculture

Agricultural land in this block is con-
fined to narrow strips along the Kiewa
and Mitta Mitta River valleys and is
used for dairylng, 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 1s
generally steep and inaccessible and has
no agricultural potential.

Softwoods

The south-eastern portion has the
highest potential within the block for
growing plnes, but generally the capa-
bilities for pine plantations are low
because of isolation.

Hardwood

The capability for hardwood production
i1s moderate to low. The block 1s logged
in conjunection wlth 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 1ls not great and
the steep terrain makes access to some
parts difficult. Narrow-leal peppermint
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and, to a lesser extent, broad-leaf pep-
permint forests have capabilitles 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 productlion are
moderate to high. The land to the east
of the Mount Yorke--Mount Tawonga divide
forms part of the proclalmed catchment
for Lake Hume, The creeks to the west
of this divide drain into the Kiewa
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.

Publiec utilities

The transmission line linking the Dart-
mouth Dam power statlion with the rest of

the transmission system may require an
easement in this block.

Conflicts and Hagzards

Hardwood timber productlon 1s compatible
with most land uses, although 1t con-
flicts with some aspects of nature con-
servation.

Easements for transmission llnes would
conflict with most land uses, especlally
nature conservation, and could reduce
the natural quallity of this and adjoin-
ing areas for recreatlon. Clearing
native forest for agriculture would con-
fliet with nature conservatlon and water
production and, if the land is too
steep, could result in inereased erosion
and stream siltation.

Wildfire is a constant hazard 1n the
summer months. Fires 1in thls area may
spread southwards onto the Dividing
Range. Blackberries are a problem on
stream frontages on the lower land.

Slgnificance

The block has significance for recreat-
ion, nature conservation, water product-
ion, and nen-intensive hardwood timber
production.
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POREPUNKAH

General
Area and present tenure

Publie land covers 40,330 ha (62% of the
total area). Most of it 1s reserved
forest. Mount Porepunkah, the land
scuth to the Ovens Valley and northwards
to Kancoona, and an area to the east and
south of Mudgeegoonga are unreserved
Crown Land.

General deseription

The two majJor parcels of publie land,
Mount Porepunkah in the south and Mount
Jack in the north, are linked by a
narrow rldge at Kancoona. The valleys
are cleared and mainly sown to pasture,
although crops (inecluding tobacco) are
grown 1n 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
élpine ash at high localities. Rock
outcrops at the Pinnacles are a feature
in the northern parcel of publlc land.
Softwood plantations are sited in the
Eouthern parcel.

Present use

The forests are used for grazing and
apiculture, and some hardwood logging
oCcCcurs.

Recreational activities include driving
for pleasure, picenicking, walklng, and
nature study. The area has assoclatlons
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 Autumn Winter Spring

15.8 23.1 34.6 26.5

The average frost-free period in the
valleys probably varies between 110 and

130 days.



Geology and physiography

The western part of this block liles in
the central physlographle reglon of sed-
imentary and granitiec rocks. The rest
1s 1In the eastern physlographlec region
of metamorphlic rock,

Ordovician rocks occur along German
Creek and form the high ground in the
south-west of the block, including Mount
Forepunkah and the ridge that separates

Happy Valley from the Ovens Rilver.
These sedimentary rocks are separated
from the metamorphie rocks to the north
by a major fault running north-west--
south=-east.

Schists predominate in the metamorphic
rocks that have been subjJected 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 aerose Havilah Valley to Mount Jack and
the Pinnacles



stream flow north-west, while the lower
reaches follow the second fault and flow
north-east. The metamorphlc 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 outerop is at the Plnnacles.
The granite has been eroded conslderably
and several wide valleys have formed
within i1t, Differential erosion has
left the more-resistant metamorphilec
aurecle as a crescent-shaped range of
hills. This feature 1s most noticeable
on the southern side of the asymmetrical
Happy Valley.

Soils

The valleys carry undifferentiated sandy
loams, brown loams, and yellowlsh brown
gradational soils on alluvium. Red dup-
lex solls occur on the fans, terraces,
and lower, less-steep slopes. Weakly
bleached gradational solls on the hilly
country grade into frilable brownish
soils in areas of higher ralnfall.
Friable brownish and reddlsh gradational
solls occupy the more mountalnous areas.
The steep slopes in granitlc areas carry
pale massive gradational solls.

Land systems

The valleys are included 1n the Ovens,
Dederang, and Yackandandah land systems.
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The mountalnous south-east forms part of
the Tawonga--Wermatong system, while the
granitic hllls 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-leafl peppermint forests,
The narrow-leaf peppermint forests grow
in the molster localities, often wlth
candlebark as an assoclated species.

St. John's blue gum occurs on the wetter
southerly aspects., Broad-leaf pepper-
mint 1s 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 peppermlint
predominate in the western part of the
block at low elevations, especially on
the Silurian granite. Boggy ground at
high elevations carrlies areas of swamp
gum, notably at German Creek.

Fauna

The animal specles found in the habitats
that occur in this block are discussed
in Chapter 10 and listed in Appendix 5.

The main animal habitats on publie 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 1s pasture, although some
irripated crops are grown, especially 1n
the Ovens Valley. The pine plantations
in the scouth of the block provide an
additional fauna habiltat.

Capabllities
Mature conservation

This bleoek has moderate to high capabil-
ities for nature conservatlion. The
granlte outcrops at the Plnnacles, 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
falrly inaccessible and parts remaln
relatively undisturbed. Introduced spe-
cles - malnly blackberries - are common
on most stream frontages. The flora

and fauna are probably typlcal for these
forests and habitats, although they are
not known in detail.

Recreation

The rugged and varied terrain, locallty,
and good track access glve thls area a
high capability for recreation. Bright
- a popular tourist resort - 1s located
Just south of the block.

The public land 1is surrounded by import-
ant highways, including the Kiewa Valley
and Ovens Highways, and 1s traversed by
the Happy Valley road. Track access in

the south-west (south and west of
Running Creek) 1s good and generally
suitable for two-wheel-drive vehlcecles,
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-
tlons 1n the Ovens and Happy Valleys,
The area is mountainous with several
look-out points, notably at Mount Fore-
punkah and at Tawcnga Gap. Impressive
granitic eliffs occur at the Plnnacles,
and granlite outcrops are common in the
western section of the northern parcel
of public land.

The reglon provides good opportunitiles
for nature study, picnicking, driving
for pleasure, and other passive forms of
recreation. It also has strong hlstoric
associations, princlipally with the gold-
mining perilod.

Agriculture

Productivity on the agricultural land
could be increased by improving pastures
for dalrylng and beef cattle production,
and by growlng more tobacco and other
intensive crops, but no extra water 1s
avallable for 1lrrlgation unless provlis-
ion i1s made for the storage of winter
flows.

The public land has low capability for
agriculture. Forest grazing is prac-
tlsed in the southern parcel, but only



limited areas have potentlal, 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
capablilities for softwood plantations,
as have the remalning areas con the
souther slopes of Happy Valley near
Havilah.

Hardwood

The capatllity of this block for hard-
wood production varles from low to mod-
erate.

It contains small areas of alpine ash
forests on Mount Jack and on the ridges
between Running Creek and the Kilewz
Flver and Running Creek and German
Creek. Although these stands are small
and currently understocked with timber,
and in some cases support young re-
growth, they have the highest potential
for hardwood productlon 1n the block.

Most of the remalning forest is narrow-
leaf and broad-leaf peppermint and -
where access 1s not too restricted by
topography - has capabllities for low-
intensity hardwood production. Forests
eén very steep ground and on drier areas
to the north and west are generally un=-
Productive.
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flop bitter-pea

Water
The area forms part of the catehment for

the Kiewa and Ovens Rivers and has mod-
erate capabllities for water production.

Minerals

Reef mining for gold has occured 1in the
southern mountalnous 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 Rlver and are quarried near
Eurcbin and Porepunkah. Deposlts of
granite sands are worked on the northern
slide 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 transmisslion line easements.

Confliets and Hazards

Pine plantatlons, belng among the more
inflexible types of land use, conflict
with many other uses, especially with
nature conservation. Leaving strips of
natlve vegetation 1ln watercourses withiln
plantations assists nature conservatilon
and also helps to prevent siltation of
streams. Clearing of catchments
inecreases run-off., Roadlng within the
plantatlons can concentrate run-off,
exacerbating peak flow problems.

Although recreation 1s generally a flex-
ible land use, 1t can conflict with some

aspects of nature conservation, espec-
1ally at high usage rates,

Low-1lntensity hardwood timber production
is also a flexlble use, but thils can
conflict with some aspects of nature
conservation while poorly managed
controlled burning can increase soil
loss.

Granitlec sand plts tend to reduce the
aesthetlics of the area for tourism and
recreatlon as well as increase water
turbldity. Exotle plant specles, used
during rehabilitation work can spread
inte the surrounding areas of native
vegetation.

Fire 1s a hazard during summer months.
Activities that involve Increased travel
within the bush increase thils danger.
Noxlous weeds are a chronic problem in
many parts of the block. Soll erosion
1s a widespread hazard, especially on
steep slopes in the granitic areas from
Happy Valley northwards.

Significance
The block has signifilicance for nature

conservatlon, recreatlon, pilne planta-
tions, and water production.
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STANLEY

General
Area and present tenure

The public land occuples 25,300 ha (53%
of the total area). Most of it 1s
reserved forest. Two areas - one 1in the
very north of the block, and the other
just north of Myrtleford - are unreserv-
ed Crown Land.

General description

The hilly plateau around Stanley sup=-
ports orchard and grazing enterprises
and a large area of softwood plantation.
The slopes surroundling the plateau and
parts of the plateau itself (mainly in
the south-west) carry native vegetation
- long-leaf box forest on the drier
slopes and peppermint forest elsewhere.

Present use

The native forest 1s used for apiculture
and hardwood loggling. The town water
suppllies for Beechworth and Yackandandah
are obtalned from the northern part of
the block. A transmission line travers-
es the southern part, and part of the
block 1s used for military training pur-
poses.

Recreational activities include driving
for pleasure, plenicking, and nature
study. The extenslve track system in
the plantations provldes opportunities
for driving, walking, and orienteering.
Historic relics assoclated with gold-
mining days are a notable attraction.

Nature of the Land
Climate

The average annual rainfall increases
towards the south and east and 1s Influ-
enced by altitude. Woorragee and Stanley
average 785 and 1,234 mm respectively.

Distribution of annual rainfall ( %)

Summer Autumn Winter Spring

18.3 23.7 32.0 26.0

The frost-free perlod i1s 148 days at
Beechworth and 127 days at Myrtleford.
On the high country arocund Stanley the
period 1s probably shorter.

Geology and physiography

This block lies within the central phys-
iographic region of sedimentary rocks



and granites, The block 1is mainly Ordo-
vician sediments of sandstone, mud-
stones, shales, and slltstones. Devonilan
granite outcrops at Mount Stanley and 1n
the surrounding locallty. The Kinchlng-
ton Creek and Mudgeegonga Valley, to the
east of Mount Stanley, has develcped on
Silurian granite. To the north, at
Feechworth and Woorrapgee, Devonian
grarites outerop again. In the south-
west, granite occurs but 1s burled below
the alluvium of the Murrmungee basin.

The granltic areas are surrounded by
hard contact metamorphle 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
Feechworth granltes to the north-west
are at a sllghtly lower elevatlon, but
the rest of the surrounding country 1s
much lower, often as much as Y400 m lower
than the Stanley plateau.

Stanley plateau from Mount Stanley



Soils

The Valleys (mainly Barwldgee Creek)
contaln small areas of yellowlsh brown
gradatlional soils on alluvium, brown
loams, and undifferentiated sandy loams.
Yellow duplex soils occur on the lower
slopes where the drainage 1s poor, weak-
ly bleached gradational solls on the mid
slopes, and red duplex and friable red-
dish gradational soils on upper slopes.
Friable reddish and brownilsh gradational
solls cccur on hllly land and hard
reddish gradational soils on the Stanley
plateau. Pale massive gradational solls
occur on the steep slopes near Mount
Stanley.

Land systems

The valleys and basins are Iincluded in
the Ovens, Dederang, and Yackanadandah
land systems. The Stanley plateau lies
in the Stanley land system and the area
surrcunding Mount Stanley in the Finn-
acles land system. The hilly country to
the south of the Stanley plateau is in-
cluded in the Tawonga--Baranduda system
and most of the hilly land north of 1t
In the Twilsts Creek system. The area in
the west (from the Stanley plateau to
the Murmungee basin floor) forms parts of
the Bowmans land system.

Vegetation
The wvegetation of the Stanley plateau

area and the higher country is malnly
narrow-leaf and broad-leaf peppermint
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Creamy etackhousia

forest. The narrow=leaf peppermint for-
est occurs in the molster situatlons and
candlebark gum 1s often assoclated wilth
it. Broad-leafl peppermint occurs on the
drier aspects.

At lower elevations in the north, long-
leaf box open forest II cccurs 1in a
strip along the boundary of the publile
land. More substantial areas of thils
forest type occur to the south and
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south-west of the Stanley plateau near
Gapstead and Barwidgee Creeks.

Fauna

The specles that occur in the habitats
of thls block are discussed 1n Chapter
10 and listed in Appendix 5.

The main animal hablitats are wet and dry
open forest and the substantlal area of
plne plantations.

The aquatlc habitat 1s represented by a
number of small creeks. Yackandandah
Creek 1is one of the largest. The block
also contalns a number of small dams, of
which Lake Kerferd 1ls the largest. Trout
cod are found in Lake Sambell.

The agricultural habitat contalns a sub-
stantlal area of orchard crops.

Capabllities

Nature conservation

This block has moderate to hlgh capabll-
itles for nature conservation.

The granite ocutecrop at Mount Stanley and
the metamcrphle aureole east of Murmun-
Fee are Interesting geologlcal features.

The native forests are malnly long-leaf
box and peppermint. There are some par-
ticularly good examples of narrow-=leaf
peppermint forest on the Stanley
plateau.

What 1s known of the flora and fauna
suggests that they are probably typlcal
of these forest types.

Recreatlon

The publle land in thls block has high
values for recreation because of its
location close to population centres
that have strong tourlst attractions,
1ts good rcad access, and 1ts variety of
recreational environments and hilstoriecal
assoclations.

Access within the publlc land 1s genera-
lly suitable for two-wheel=-drive
vehicles, and driving for pleasure and
picnicking are popular pursuits, The
extenslive softwood plantations provlide a
sultable environment for a number of
actlve and passive recreatlonal activit-
les., Lake Kerferd and Fletcher Dam pro-
vide fishing and sites for plenicking.
Mount Stanley is an outstanding look-out
point.

Many relles from the gold-mining days -
such as old workings, disused mines, and
occaslionally machinery = can still be
seen in the bush, providing a link with
the historical aspects of neighbouring
towns (Beechworth, Yackandandah and
Myrtleford). These add conslderably to
the attractions of the area for tourilsm.

Agriculture

Beef production 1is the main grazing
enterprise and dairying occurs on land



along creeks. Produetivity 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 ylelds could be
improved by more intensive use of the
land and better frost control.

Capabllities for agriculture on publle
land are moderate. Parts of the forest
in the south are grazed, and most of the
land that 1is sultable for pine planta-
tions would also be sultable for pasture
and possibly orchards.

The native forest area 1s important for
apiculture.

Softwoods

The capability of the block for soft-
woods 1s high. The location of the
exlsting Stanley plantation in the
centre of the block 1Inecreases the slg-
nificance of the surrounding suiltable
land for pine plantations.

Where the slopes are not too steep, most
of the peppermint forests have capabili-
tles for softwood production. This
inecludes areas near Twilsts Creek in the
north, most of the remaining plateau,
Circular Creek basin, and the valleys
south of Mount Stanley (including Basin
Creek). In addition, some of the east-
facing slopes (north and east of Mount
Stanley) have capabilities for softwood
Production.

50337416
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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 ylelded a moderate guantity 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 productlion. The northern part of
the Stanley plateau forms part of the
Yackandandah Creek catchment, while the
southern and western areas drain into
the Ovens Rilver,

Burning in preparation for pine planting
Stanley Flantation
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Town water for Beechworth and Yackandandah

is obtalned from Lake Kerford on Silver
Creek and Nine Mile Creek respectively.

Minerals

The block falls withln the Stanley--
Myrtleford gold-flelds and has been
extensively worked for reef and alluvial
pold. 8Sipnificant quantities of reef
gold may still exist in the north.

Small quantities of bismuthite have been
found south of Stanley. The deposits
sultable for road-making materilals 1n
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 quarrylng.

Public utilities

A small site on Mount Stanley l1ls used
for telecommunicatlon purposes. In the
south of the block, an easement 159
metres wide carries three transmisslon
lines from Dederang. An additional 330-
kV line may be requlred, necessitating
widening thils easement on the south-
eastern side by 29 m. The Army uses the
north of the block as a tralning area.

Conflicts and Hagards

Plne plantations conflict with many

other uses of the land. Strips of nat-
ive vegetatlion along streams within the
plantations help nature conservatlion and

malntenance of water quality. PFlanting
pines on skylines glves them prominence
in the landscape, and inapproprlate
location can reduce the natural scenie
qualities of surrounding areas. Clear-
ing large areas of native vegetation for
pines can cause problems with seoll
erosion and water quallty and yleld.
The use of extensive areas for pine
plantations alters the type of outdoor
recreational activitles pursued.

Recreation is a relatively flexibtle land
use, although 1t can conflict with some
aspects of nature conservatlon and may
lncrease the danger of fire.

Transmission line easements are an
Inflexlible land use that can reduce the
scenic value of the area. Roading on
easements, especlally on steep terrain,
may 1lncrease peak water flows and stream
turbidity.

Hon=1lntensive tlimber production 1is com-
patible with many other uses although it
can confliet with nature conservatlon.
S0il erosion hazard is highest on steep
dry sites in the north and south of the
block, especially on the slopes facing
Murmungee basin. Noxious weeds are a
problem throughout the block, especially
in the drier localities,

Significance
The block 1s slgnificant for softwood

plantations, nature conservation, and
recreation and as an Army training area.



General
Area and present tenure

The public land occupies 26,150 ha (347
of the total area). Most of that east
of the Chiltern--Beechworth Road, Mount
Barrambogie, and the parcel scuth of
Reedy Creek are reserved forest. The
remainder is unreserved Crown land.

feneral description

The hilly granitic plateau of the Pilot
Range with low open forest and woodland
is mainly publie land and contrasts with
the predominantly agricultural plains
that 1lie to the west. The granitic
eliffs 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 Springhurst are obtained from
the northern portion of the public land
(near Mount Barrambogie). Some granitic
sand is mined on the northern granitic
slopes.
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Recreational activities include driving
for pleasure, bush-walking, nature
study, and fossicking for gold and gem-
stones., Rellecs from the gold-mining
period are important attractions in the
area.

Most of the public land 1s used for
military training purpcses.

Nature of the Land

Climate

Rainfall increases towards the south-
west. The bulk of the area recelves
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 1in the block. Low=-
lying areas ecan be fairly cold durling
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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Granite tors and foreat north of Mount
Pilot

Geology and physliography

The block lies mainly within the ecentral
physlographic replon of sedimentary rock
and granites, but includes part of the
plains region. Most of it is Devonian
granite., OGranite ocutcrops are common
throughout the region and often occcur

as pgranite tors. The most spectacular
localities are at Mount Pilet 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 Ordoviclan sedimentary
rocks lie north of Everton. FPermian
glaclal deposits of sandstone, tillite,
clay, and conglomerate cccur at Woorra-
gee, at Byawartha, and on the Hume High-
way south of Springhurst. 8Small depos-
its of Pliocene gravels outcrop near
Reedy Creek.

The plains region occurs in the south-
west of the block and near Springhurst.

Solls

In the granite areas, coarse sandy loams
and pale massive gradational soils occur
on the steep slopes, weakly bleached
gradational and some reddish duplex
solls on other slopes, and yellow duplex
solls in areas with poorer dralnage.
Other areas carry friable reddish grada-
tional and reddish duplex solls on upper
slopes, weakly bleached and friable
brown gradational soils on mid slopes,
and yellow duplex soils in depressions.



Land systems

The Pilot Range and all the granlte
areas form part of the Barrambogie land
system. The hilly country to the south
and east lies in the Bowmans land sys-
tem, while the valleys and plalns are
included in the Myrtleford and Dederang-
-Bonegilla systems. Small areas south
of Springhurst are included in the Chil-
tern land system.

Vegetation

The stony soll 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 soll
is deeper and sometimes waterlogged.
Blakely's red gum also grows on dry
sites (often 1n pure stands) as either
open forest I or woodland. Much of the
higher ground and steep slopes carry
extenslve areas of black cypress pine.
Although most of the cypress plne 1s in
the south of the block, 1t occurs
throughout the FPllot 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 terraln, Just north of Woorragee,
where the soll 1s deeper and conditions
more moist. Brittle gum, stringybark,
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and long-leaf box are common assoclated
specles.

All the forests in this block are
important for wildflowers, especlally
orchids, but suffer from heavy Iinfestat-
ions of noxious weeds, malnly St. John's
wort.

Fauna

The animal species typical of the habit-
ats that occur in thls block are
discussed in Chapter 10 and listed in
Appendix 5.

The principal habitat on public land 1is
dry open forest and woodland. ©Small
softwood plantations are established in
the north and near Beechworth. Whille
the main aquatic habltat is Reedy Creek,
other smaller creeks and ponds supple-
ment this.

The agricultural environment 1is mainly
pasture with scattered trees, but crops
are grown 1ln 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 physlography of the area
is typilcal of a granitic plateau.



The forest types here differ signifi-
cantly from those in surrounding areas;
they lnclude black cypress plne and
extenslve areas of Blakely's red gum
growlng in drainage lines and on the
driler hlllsides., Although Introduced
plant speclies are common, the area has a
varied and interesting indigenous flora.

l'he large areas of rock and woodland
make 1t especlally important for rep-
tiles. Moderately large areas of box

Beechworth powder magaszine

and peppermint forest 1n the north and
are particularly important for
maintaining the larger mammal species in
this block,

e P |
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Recreation

Loecation, topography, Interesting land
formatlions, outstanding views, attract-
ive vegetation, and historical associa-
tlons give the region high recreational
capabilities.

This well=known area 1s located between
Wangaratta and Wodonga, and the towns of
Eldorado, Beechworth, and Chiltern
attract tourists.

It 1s surrounded by important through
routes, including the Hume Highway.

The road linking Beechworth and Chiltern
traverses the public land, which also
contalns many tracks that are generally
suitable for two-wheel-drive vehlcles
and use 1s moderately heavy at times.

The area is malnly hilly, and views cof
the surrcunding country are obtained
from many points, especlally from Mount
Filet and other granitlec outcrops.
Granite tors and shelving rock are im-
portant elements in the landscape. The
open nature of the forests and woodlands
in the area allows easy walking, espec-
1ally within the Blakely's red gum and
black cypress pine. Wildflower displays
are an attractive element in the vegeta-
tion and the area generally offers good
opportunlities for nature study.



Historical aspects mainly concern the
gold-mining period, and Eldorado and the
Woolshed Valley are particularly inter-
esting. Fossicking for gold and gem-
stones 1s 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 ralse pasture
productivity, and lucerne could probably
be grown more extensively 1in the west,

A small area of publie 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 publlie land is low.

However, the forests are used extensilve-
ly for apiculture, and honey production
is high.

Softwood

Generally the area has low capabillities
for softwood production, although parts
of the flatter land in the north-east
are moderately sultable for plne plan-
tatlons.

Hardwood

The capability for hardwood production
in this block 1s generally low, although

229

the long-leaf box and broad-leaf pep-
permint forests (both open forest II)
are capable of preoducing small (and 1in-
termittent) ylelds of sawlogs under low-
intensity management.

Water

The capabllities 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.

Springhurst obtalns its water supply
from the headwaters of the Diddah Diddah
Creek, while Chiltern uses Barrambogle
Creek., Both catchments have small dams.
Chiltern water supply 1s augmented by
bore water when necessary.

Minerals

Part of the Chiltern gold- and tin-fileld
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 liles
part of the Yackandandah gold-field.
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Molybdenum occurs north of Everton, but
the fleld has been extensively mined.

Granitic sand deposits ocecur near the
granlte, especially on the northern
slopes near Springhurst.

Public utilities

The proposed route for the Gas and Fuel
Corporation's gas plpeline passes
through the agricultural land on the
western silde of this block. The Army
uses a large propertlion of the Pilot
Range as a tralning area.

Hazards and Conflicts

Pine plantations are an inflexible land
use that conflicts with most other uses,
especlally nature conservatlon. Rec-
reation 1s compatible to varying degrees
with most other uses. Intensive rec-
reational sites on granitic soll tend to
suffer serious scll ercsion. Fossicking
for minerals in the streams and on banks
can accelerate erosion and reduce the
aesthetics of the area.

Low-intensity timber production i1s com-
patible with most other uses. Cont-
rolled burning, however, may damage the

flora of the area and lncrease 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 accldental fires,

The sclls in the granitlic areas are
highly erodable. Solls on the Ordo-
viclian sedimentary rocks have a moderate
sheet and gully erosion hazard, while
those on the plains have a low erosion
hazard.

Noxlious weeds - especially St. John's
wort - are a problem throughout the area
especlally towards the west. HRabbits
are common in the more open country, but
can be found all through the forests. A
potential pollution hazard arises 1n
Reedy Creek because part of the Creek's
catchment includes the Beechworth town-
ship and sewage disposal areas.

Slgnificance
The block has significance for recrea-

tion and nature conservatlon, and for
military training purposes.



General
Area and present tenure

The publiec land occuples 9,000 ha (8%
of the total area). The parcel west

of Edl is reserved forest. The other
areas are mainly unreserved Crown Land.

General description

The plains in the north mainly support
agriculture. Small parcels of publice
land are located on the hills in the
south of the block that represent
foothills to the more mountalnous
socuthern areas. The hills in the
south-west are capped with basalt.

Fresent use

The area 1s important for apiculture
and some of the area 1s grazed. A
small quantity of hardwood timber is
cut, mainly from the Moyhu timber re-
serve,

Recreational activitles are mailnly
associated with the rivers and include
fishing and plenicking. The hills are
used for walking and nature study.

Mo
Lad
-

MOYHU

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 1s 235 days at
Wangaratta. It 1s likely to be shorter
further south, probably less than 160
days 1n the valleys of the foothllls.

Geology and physiography

The bleck liles mainly within the plains
physiocgraphlec region, but includes some
of the central physiographic region of

sedimentary rock.

The plains reglon consists of two dis-
tinet areas. The first 1s in the floeocd-
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plains of the Ovens and King Rivers.
The other 1s the slightly hlgher land,
between the flood-plains formed from
high river terraces and alluvial fans.
Within the second region, near Greta,
are low hllls of Permian deposlts.

The low hills in the south of the block
form part of the central region and
mainly comprise Ordoviclan 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 capplings of
Tertlary basalt, which gives these hills
flat tops and relatlvely steep sides.
Basalt outcrops as stony reglons along
the edges of these flat tops.
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Basalt caps some of the hille in the south-west.

i8 a problem in these areas

Soills

The flcood-plains 1n this block have un-
differentliated sandy loams, brown locams,
and reddish and yellowish brown gradat-
fonal secils on alluvium. The soils of
the plains are mainly reddlsh and yell-
owlsh duplex. Alsc some friable reddish
gradational solls occupy areas of higher
rainfall, and brown loams and gradation-
al solls on alluvium are assoclated with
alluvial material that extends into the
plains from the adjacent hillls.

The hilly country contains duplex soils
and weakly bleached gradaticnal solls.
In the south, friable brownlish and red-
dish gradational solls are more common
and stony loams also occur. On the bas-

alt areas the so0lls are mainly reddish
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gradational, but well-structured non-
calcarecus clays occcur in poorly drained
sltes.

Land systems

Most of the plains are unsurveyed, as
indicated on the land systems map. In
the rest of the area the flood-plains
are included in the Ovens land system,
the sloping valley sides in the Myrtle-
ford land system, and the hllls 1n the
Bowmans land system, except for the two
hilly basalt-capped areas in the south-
west, which form part of the Myrrhee
land system.

Vegetation

Most of the block is agricultural land.
Stream frontages and small reserves on
the flood-plalns carry river red gum
forest and woodland. Understorey plants
Include many introduced specles,

The hills in the south carry dry forest,
mainly long-leaf box open forest II but
open forest I occcurs on the drier sites.
Broad-leaf peppermint red stringybark,
and red box are commonly assoclated.
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 dlscussed 1in
Chapter 10 and listed in Appendix 5.
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Sugar glider

The most extenslve habltat 1In the block
is agricultural land, chiefly pasture
with scattered trees. The maln habitat
onn publlie land 1s dry open forest, Some
of the alienated land in the south still
carries forest.

The aguatlc hablitat 1s represented by
the Ovens and King Rlvers and by several
creeks - including Bogpy, Flfteen Mile,
and Meadow Creeks - and thelr assoclated
wetlands. Numerocus dams and ponds also
cceur in the block.

Capabllities
Nature conservatlon

The public land has moderate to hlgh
capabilities for nature conservation.
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The basalt flow iIn the south-west and
the hills of Permian glaclal deposits in
the Oxley Plain are interesting geolog-
1cal features.

The flora and fauna of the southern hill
country is not known in detail, but 1is
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 speciles
are present.

Recreatilon

The recreatlonal capabllity of the pub-
liec land 1s moderate.

Access 1s reasonable, since the parcels
of land are not particularly large and
gocd hlghways are located nearby. Tracks
within the larger parcels are generally
suitable for two-wheel-drive vehilcles.
These areas offer opportunities for
nature study, plenicking, and walking.

Rivers and thelr riparian lands are
important elements in the landscape and
provide a settlng for plenickling, walk-
ing, and fishing and form part of the
general scenery for activities such as
driving for pleasure. However, access
1s often restricted.

Zmall areas of public land have a poten-
tial for intensive recreation. The
recreation reserve at Mllawa, for ex-
ample, has conslderable use.

Beef cattle with river 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 productlion are the maln enterprises
on the plains and hilly country. Gener-
ally productlon could be lnecreased by
improving pasture management.

The public land has low capabilities for
agriculture; 1t supports some forest
grazlng and flat or gently sloping areas
could be used for grazing if cleared.

The block 1s very 1lmportant for apicul-
ture and 1s part of the most productive
area in these study districts.



Softwoods

The public land in thils block is gener-
ally too dry for softwood production.
However, limited areas in the Moyhu tim-
ber reserve are sultable.

Hardwood

Capability for hardwood production is
low, The long-leaf box and broad-leaf
peppermint forests that occur on publiec
land have low productivity, but provide
timber - principally poles and fencing
materials - for local consumptlon.

Water

The block has moderate to low capabllity
for water production. The plains area
contributes very little to average rilver
flow. The foothill country is more im-
portant.

Fublic lands abutting the streams in the
area are 1lmportant 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 wvalley
and plains areas and both shallow and
deep aquifers are present.

Minerals

Rocks containing phosphate occur near
Greta South. River gravels and sand are
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assoclated with most rilvers 1n the area.
They are worked between Whorouly and
Myrtleford and near Milawa on the Ovens
River. Large quantities of granite are
quarried at Glenrowan.

Fublliec utilities

A single-circult 220-kV transmission
line traverses the block on a 61l-m ease-
ment, mainly on agricultural land. The
exlsting easement is adequate for an
additional 220-kV line,

Confliets and Hazards

Hardwood timber production ls generally
a flexible land use, although 1t does
confliet wlth some aspects of nature
conservatlon. Softwood plantations are
a more inflexible use.

Mining of river gravels and sand can re-
duce the aesthetlic value of river envir-
ons and adversely affect water quality.

Clearing steep slopes on the foothills
changes the soll--water relations, which
can lead to excess run-off and erosion.
Steep slopes near the basalt flows 1n
the south-west of the block are subject
to mass-movement erosion 1f cleared or
to gullying on lower land.

Significance

The publie land 1In thls bloek has slg-
nificance for nature conservation, rec-
reation, and aplculture.
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General
Area and present tenure

The public land occupies 38,900 ha (74%
of the total area). Most of it 1z re-
aerved forest. The western and scuthern
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 1s main-
ly publie 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, lles 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 15 used for apiculture, and

logging is practised in the better hard-
wood forest areas. Reereational activi-

EMU

ties include drliving for pleasure,
walking, and nature study. The large
softwood plantation areas are used for
driving and walking. The streams pro-
vlide good fishlng. A transmission line
traverses the southern part.

Wature 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 2258 36.0 2-.5
Myrtleford has 127 frost-free days. The

higher ground at Mount Emu and the Black
Range 1s 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



and granite, Most of the country 1s
grdoviclan sandstone, siltstone, mud-
stone, and shale, but an area of Devon-
ian granite at Mount Emu 1is surrounded
by hard metamorphiec rock (hornfeld).

The highest land 1s in the south, on the
Black Range and at Mount Emu.

Soils

The solls in the wvalleys include brown
loams, gradational solls on alluvium,
and undifferentiated sandy lcams. The
lower slopes, fans and high terraces
have reddish duplex and friable reddish
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gradational solls. The hilly slopes
have friable reddish and brownish grada-
tional so0lls and stony loams. Pale
massive gradatlonal solls cccur near the
Eranite.

Land systems

The wvalley floors are included in the
Ovens land system and the slopes 1in the
Myrtleford--Whitfield and Myrtleford--
Murmungee systems. The dry hilly
country liles in the Bowmans system and
the wetter hilly areas in the Tawonga--
Wermatong land system. Mount Emu and

1]
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Mount Emu to the left, Black Range on the right, 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 1n the
north of this block has been cleared and
planted with conlfers. The remalning
forest 1s mainly long-leaf box open for-
est II, with red box, red stringybark,
and broad-leaf peppermint as the prin-
¢lpal assoclated tree specles.

The central and southern sectlons of the
block carry narrow-leaf and broad-leaf
peppermint. Very substantlal areas of
narrow-leafl peppermint forest cccur 1n
the BElack 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, whlle the south-
ern aspect of the Black Range has a
small area of snow gum forest.

Fauna

The animal species typlecal of the main
habitats in this block are discussed 1n
Chapter 10 and llsted in Appendix 5.

The main animal hablitats are the exten-
slve areas of wet and dry open forests
in the south and the substantial areas
of softwood plantations 1in the north.
The aquatie habitat includes the Buffalo

River and a small section of the Owvens
River, Emu block contalns several
creeks, the largest belng Black Range
and Croppers Creeks. The agricultural
habltat is mainly pasture, although some
irrigated crops are grown on the river
flats.

1

Swamp gum open forest IT



Capabilities
Nature conservation

The block has moderate to high capabil-
ities for nature conservatlon.

The Black Range and Mount Emu, consist-
ing of granite and metamorphic rock, are
interesting geological features.

The land in the north and west carriles
flora and fauna typical of the long-leaf
box and broad-leaf peppermint forests.
The pine plantations have low capablli-
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 glve this block a hlgh capa-
bility for recreation.

Access to the public land 1s 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.

5033/74-17
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The plantations offer opportunities for
actlivities such as pleasure driving,
walking, and active pursults such as
orienteering. The native forests to the
south provide opportunities for nature
study, bush-walkling, plenicking, and the
use of four-wheel-drive vehicles. The
streams afford fishing, and in some
areas fosslcking 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 capabllitles for
agriculture. Small areas could support
grazing 1f cleared, but most 1s too
steep. The block is used for aplicult-
ure, the drier forests belng the most
productive.

Softwood

Capabllities for softwood plantations 1n
the block are high. The land in the
north-west - malinly carrying box and
broad-leaf peppermint forest - 1s too
dry for softwood. The remainling areas
of peppermint forests, where not too
steep, have capabllities for softwood
production. These are malnly 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
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abutting the northern slde of the Chesh-
unt--Dandongadale road.

The existence of the other plne plantat-
ions within the block and the location
of the softwood mill at Myrtleford fav-
ourably affect the economlics of plne
production in this area.

Hardwood

Capability for hardwood production var-
les 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

Floeoding in the Buffalo River

production. The peppermint forests have
some capabllity 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 dralning the area flow elther
westwards into the King River or east-
wards into the Rose or Buffalce 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
alsc small gquantities of turqueolse 1in
the same locality.

River gravels suitable for road-maklng
ocecur 1n 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.

Publie utilities

A 40-m easement for a double-circuit
220-kV transmlssion llne passes through



the south of the bloeck., A 61-m easement
for a slngle-circuit line exists in the
north of the block. A 125-m easement

in the west of the block carries two
single-circult 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 capabilitles for recreation
and apiculture, and possibly for water
productilon.

Non-intensive hardwood production is
compatible with most land uses, although
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it conflicts with some aspects of nature
conservatlon and recreation. Activities
that 1involve travel in the bush - such
as recreation - may increase the hazard
of fire.

The soill erosion hazard 1s generally
moderate (sheet and gully erosion).

Poor siting of access roads and careless
logplng can lead to erosion with 1n-
creased stream turbidity and peak flows.
The hazard i1s greater on dry northern
slopes.

Significance

The block 1is significant for pilne plant-
ations, nature conservatiocn, recreatilon,
and water production.
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BUFFALO

General

Area and present tenure

The publie land occuples 32,050 ha (81%
of the total area). Most of it 1s Nat-
lonal Park. Some land near Lake Buffalo
is vested 1n the State Rivers and Water
Supply Commission. Public land south of
Eurcbin 18 reserved forest. Most of the
remalnder 1s unreserved Crown land.

General description

Mount Buffalo is an outstanding granitic
mountain, the summit of which 15 a hilly
plateau. The granlite 1is surrounded by
metamorphic rock that merges 1into sedi-
mentary rock, and these together form
foothills to the mountain. The block
contains a wide varlety of forest types,
It 1s bounded by the Buffalo River in
the west and the Ovens and Buckland Riv-
ers in the north and east. The valleys
are malnly agricultural, and tobacco 1is
the maln crop grown.

Present use
The Mount Buffalo Natilonal 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 scuthern border. Lake Buffalo is
located in the west. Recreational
activities include winter sports, sight-
seelng, picnicking, nature study, bush-
walking, and fishing.

Nature of the Land
Climate

Mean annual rainfall 1is 1,892 mm at
Mount Buffalo Chalet. It decreases with
reducling altitude, and 1is least 1n the
north of the block (about 1,016 mm).

Distribution of annual rainfall (%)

Summer Autumn Winter Spring

1541 22.8 35.0 27.1

The frost-free period on the plateau 1s
44 days, and snow falls durlng the three
winter months.

Geology and physiography
The block falls within the central phys-

iographic region and consists of a high
granltle plateau surrounded by lower
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Granite eliffes, Mount Buffalo

hills of metamorphic and Ordovielan sed-
imentary rocks. Granite tors are common
on the plateau, which 1s surrounded by
often spectacular cliffs. Deposits of
Tertlary 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 soill on alluvium, Reddish duplex
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and friable reddish gradational solls
occcur on the drier lower slopes, and
friable brownish and reddlsh gradational
solls and stony and sandy loams on the
higher slopes. Organlc loams and dry,
active, and humifled peats occur on the
plateau.

Land systems

The granite area of Mount Buffalo 1s
mapped as the Mount Buffalo land system.
The surrcunding hills lle in the Myrtle-
ford land system, and the valley floors
and sides are lncluded 1n the Ovens and
Dederang land systems respectively.

Vegetation

This block differs conslderably 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 remalning sedlmentary
rocks carry narrow-leaf and broecad-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 1n areas where topography
produces favourable growing conditions.
Candlebark--snow gum forest occurs where
growling conditlions are less favourable.
Above 1,400 m these forests are replaced
by pure stands of snow gum.
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Snow gum and grantte tors on Mount
Buffalo

The sub-alplne complex comprilses well-
defined communitlies - bog, fen, grass-
land, and heathland. Dry heaths occur
at lower altitudes on shelving rock
surfaces.

The unigueness of the vegetatlon on
Mount Buffalo is reflected in Appendix
lb, which lists the endemic and endang-
ered species found in the area and also
the type specles 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. 1In

addition there are areas of sub-alpine
heaths and bogs and areas of dry heath.

The aguatic hablitat is represented by
Lakes Catani and Buffalec, and sectilons
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.

Capabllities
Nature conservatlon
The block has high capabilities for nat-

ure conservation. Altitude, topography,
and geology are important factors cont-



ributing to the wilde range of vegetation
types and habltats present, some of
which only occcur within this block in
the study districts. Much of the area
is inaccessible and is relatively undis-
turbed.

Recreation

Diverse vegetation, scenle grandeur, and
cool climate glve this area outstanding
capabilities for recreation. The reglon
is well known and recognlized 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 habiltats for
waterfowl and an attractlve area for
slght-seeing and picenicking.

Agriculture

Horticultural crops are grown in the
valleys and beef is produced on the
Improved pastures of the river flats and
terraces, There 1is potential for in-
creased production of vegetables and
fodder crops during spring and summer.

Tobacco production 1s limited by a quota
system and 1lnereased hops production
depends on the abillitv of the industry
to export. Production 1s also limited
by the availabllity of water, since the
summer stream flows 1n the area are
already fully committed for irrigation.
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Generally the public land has low capa-
bilities for agriculture. The drier
forest types have some capabilities for
apiculture. 3Some forest grazing 1is
possible on the gentler slopes and lower
slopes have some grazing potential after
clearing.

Softwoods

The block has low capabllitles for soft-
wood production.

The location, close to Myrtleford and to
other softwood plantatlions, would fav-
ourably affect the economlcs of growing
pines in this block. Areas suitable for
pine plantatlons 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 mountaln.

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 on the Buffaloc River - safeguards
used for Myrtleford town water supply. irrigation, urban, stock and domestic
Lake Buffalo - a 2,400-M1 storage sited supplies in the area. The 1lnecreased

Skiing - Mount Buffalo



irrigation potential resulting from this
dam is now fully committed.

The planned second stage of the Buffalo
pam (1 million M1) has been deferred,
but future water supply demands may pos-
sibly warrant 1ts eventual constructlon.

Small quantities of groundwater exist 1in
the alluvium of the wvalleys and the area
1s important for aquilfer recharge.

Minerals

Both reef and alluvial gold have been
mined in the Ovens Rilver and Buffalo
Creek areas. The Buckland River has
also been worked for alluvial gold,.

River gravels are mined for rocad-making
materlals on the Ovens River near Pore-
punkah and Eurobin. Tallings from the
gold dredge are also mined on the Buck-
land River near the confluence of the
Buckland and Ovens Rivers.

Publie utillities

A 40-m easement in the south of the
bloeck ecarries a double~circult 220-kV
transmission line.
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Conflicts and Hagzards

Recreation 1is generally a flexible land
use, but conflicts with some aspects of
nature conservation. Compatibility de-
creases with the ilncreasing intensity of
recreation.

The scil erosion hazard is moderate to
high. Conservation of soil depends to a
great extent on maintalning vegetatlon
cover. Organic solils are readily dam-
aged by fire, trampling, and inapprop-
riate siting of tracks and roads. Soll
conservation is important for nature
conservation, aesthetic values, and
water production.

Fire is a constant hazard in the area,
mainly during the summer months. Actlv-
ities such as recreation that 1lnvolves
travel 1n the bush may lncrease the
danger of fire. Fires spreading from
adjolining alienated land 1s also a
danger.

Significance
The block has significance for nature

conservation, recreation, and water
production.
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ARBEYARD

General
Area and present tenure

The public land occuples 102,750 ha (97%
of the total area). Most of it is unre-
served Crown land. Some reserved forest
exlsts near Bright; and land near Dan-
dongadale 18 vested in the State Rivers
and Water Supply Commisslon as part of
the land acquired for the second stage
of Buffalo Dam.

General description

The block 1s malnly mountainous forested
land, Some of the river valleys are
cleared for agriculture, and pine plan-
tatlions are located near Bright. Seven
major streams flowilng 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.

Fresent use

Hardwood logging 1s practised 1in the
better hardwood forest areas and most of
the publlic land 1s leased for forest
grazing. Water from a catchment in the
north provides the Bright town water

supply. Recreational activitles Include
fishing, nature study, bush-walking, and
driving for pleasure. Most of the rec-
reaticnal pressure occcurs 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 1s 1,543 mm.

Distribution of annual rainfall (%)

Summer Autumn Winter Spring

15.1 L 36.0 25.6

No information on frostiness 1s avall-
able for this block, but it 1s mountain-
ous country bordering the Dividing Range
and 1s likely to be subjected to frosts
for a long pericd durlng the cooler
months .

Geology and physlography

The block lies in the central physio-
graphle region of Ordovician sedimentary



rocks and granltes., The numerous
streams that draln the area have formed
deep V-shaped valleys and in general
have deposited 1little 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 lcams, and gradatlonal soils on
The higher river terraces and

alluvium.

Wandiligong Valley (above) contrasts with
the Buckland Valley (right)

2lg

lower slopes have reddish duplex and
friable reddish gradational solls.

The drier parts of the hilly country
have weakly bleached gradational solls
that merge into frilable gradational
soils in the moister localities. Some
organic loams occur at higher altitudes,
particularly in the south. Pale massive
gradational solls 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
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respectively. The remalning country
lies in the Tawonga--Wermatong and
Tawonga-=Darbalang land systems. A
small area at Abbeyard forms part of the
Plnnacles land system.

Vepetation

Mearly all the block is forested: only
some areas near the rivers are cleared.
The main forest types are narrow-leaf
and broad-leaf peppermint. The former
requires a more sheltered and molster
gite than the latter, 3Small areas of
snow pum and alpine ash occur on the
higher parts of the ridges in moist
localities. Access to much of these
forests 1s poor, and they have not been
Intenslively studled botanically. Sub-
stantial areas near Bright have been
converted to plne plantations.

Fauna

The animal species typlcal of the habil-
tats that cccur 1n thils block are dis-
cussed in Chapter 10 and listed 1n
Appendix 5.

The most extenslve animal habitat 1s wet
open forest, but dry open forest and
softwood plantations occur. The streams
forming the aquatiec habitat are mainly
fast-{lowlng, cool mountain streams and
lnclude the Rose, Dandongadale, Buffalo,
Buckland, and Upper Ovens Rivers. Many
permanent creeks are also present,

Tiger cats have been reported from this
block.

Muak datisy bush



The agricultural habitat is restricted
to the narrow river valleys and is malin-
ly pasture, although some croplands and
orchards are established in the north.

Capabilities
Nature conservation

The block has high capabllities for
nature conservation. It contalns exten-
sive areas of peppermint forest and
small areas of alpine ash, and many of
the higher wvalleys support stands of
swamp gum. Much of it 1s inaccesslble
and some of 1t remalns 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 habltats, although the
detalls are not known.

Recreatlon

Capability for recreation in this block
is high because of the extensive areas
of native bush, rugged terrain, attract-
lve stream environs, and proximity to
accommodation centres such as Bright.

Access is via the main roads in the
valleys. Few tracks serve the bush, and
these are pgenerally only suitable for
four-wheel~-drive vehicles (except in the
plantations near Bright, where tracks
are numerous and suitable for two-wheel-
drive vehicles). The streams provide
good fishing and are often attractive
areas for sightseeing and picnicking,
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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 lnaccesslble
areas are sultable for wilderness exper-
lence - that 1s, recreation in solitude.

Agriculture

The agricultural land 1s located 1in the
narrow valleys. Native and lmproved
pastures are used for beef production
and small areas cof tobacco, hops, apples
and nuts are grown. Coldness 1s a prob-
lem and orchards require frost protec-
tion to ensure crops.

The public land has low capablilities for
agriculture. Generally the forests are
too steep for clearing and, although
flat areas would have capabilitles for
grazing after clearing, productivity
would be low because of the short grow-
ing season. Most of the publlie land is
leased for light forest 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
publie land in that locality has capab-



1lities. Rough terrain and 1soclation Hardwood

make the rest of the bleock unsultable

for plantations. On average, the area has low to moderate
capablilities for hardwood production.

r

Extenslve areas of peppermint forest
occur, with small areas of alpine ash on
the higher sheltered sections of the
ridges. But the terrain 1s steep and
access generally poor. Where access
permits, these forests have a capability
for low-intensity hardwood production.

Water

The high rainfall and mountalnous terr-
ain help to give this block high capa-
bilities for water production. The area
i1s dralned by the Rose, Dandongadale,
Buffalc, Buckland, and Ovens Rilvers and
Morses and Yarranab Creeks. Most of the
catchment area is well forested, and con-
sequently the water quality 1s good.

In the north, Bakers Creek supplies part
of the Bright town water supply.

A dam to impound 10,500 M1l has been
planned for the Buckland River to safe-
guard water suppllies 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 pericd, but no commercial activ-
Bootlace bush ity continues today.



The dredge tailings - malnly in the
Ovens Valley ~ are used as road-making
materlals.

Public utilities

A 40-m easement in the north of the
plock carries a double-circuit 220-=kV
transmlssion line.

Conf'licts and Hazards

Low=intensity hardwood production 1is

generally a flexible land use, but con-
fllets with some aspects of nature con-
servatlon and may lead to soll erosion.

Recreatlon 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
compatlible wlith 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.
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Water storage conflicts with most other
land uses and 1is therefore inflexible.
However, although the present environ-
ment 1s lost, a new environment with
different capablilitles 1s created. Nat-
ive flsh, for example, would be adverse-
ly affected by a dam, while waterfowl
and introduced fish may benefit.

Solls iIn the river valley have a low
hazard of gully and sheet erosion.

Sheet erosion hazard on the steep mount-
alnous areas 1s moderate 1f the ground
cover 1s damaged. Solls on the highest
slopes can be permanently damaged by
inapproprlate logglng and roadlng prac-
tlices,

Solls on the granite areas near Abbeyard
are highly erodable. Drainage lines are
liable to gully ercsion if the land 1s
cleared.

Noxious weeds are a problem on disturbed
land, and blackberries are common on
many stream frontages.

Significance
The block has slgnificance for nature

conservation, recreation, and water
producticon.
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PARADISE FALLS

General
Area and present tenure

The public land occupies 44,060 ha (7uU%
of the total area). Most of that east
of the King Rilver 1s unreserved Crown
land. The bulk of the remaining land 1s
reserved forest.

General description

The streams in this mountainous region
have dlssected steep-sided valleys in an
otherwlse hllly plateau region. The
lower portlons of the main valleys and
some of the flat plateau have been
cleared for agriculture, Most of the
remaining area 1s forested publie land.

OQutstanding 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 1s lmportant in the
better hardwood forest areas and the
block 1s used for apiculture, Part of
the forest west of Whitfleld 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 bleock, where it exceeds
1,500 mm, and decreases towards the
north and west. The annual average at
Whitlands 1is 1,400 mm.

Distribution of annual rainfall (%)

Summer Autumn Winter Spring

14.9 &3:3 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
subjJected to frosts for a long perilod
during the cooler months.

Geology and physilography

Most of the block lies in the south-west
physiographic region. This mountainous
country 1is composed of near-horizontally



bedded Carboniferous sedimentary rocks
(conglomerates and sandstones) that
overlie Devonian voleanie rocks (rhyo-
lites and rhyodacites)., In addition, 1t
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 volecanlie
rocks as c¢liffs. The sedimentary rocks
rise steeply in the east, formlng a long
ridge wlth peaks at Mount Typo and Mount
Warrici.

Ordoviclan sedimentary rocks occcur on
the periphery of the bloeck, to the north
and east of the boundary fault.

So0lls

Gradational solls on alluvium, brown
loams, and undifferentiated sandy loams
occur 1n the King Valley.

Red duplex and friable reddish gradat-
ional soils occur on the lower valley
slopes and 1n the Rose Rlver area. The
Wobonga plateau carries red and yellow
duplex soils wilth some weakly bleached
gradatlonal solls and undifferentiated
sandy loams.

Stony loams are assoclated with deeply
wWweathered reddish and brownish gradat-
lonal 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 solls occur on

50337418
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Stony Creek Valley from Paradise Falls

the middle slopes wlth yellow duplex
solls on the lower, less-steep slopes
where dralnage 1s poor.

Land systems

The valleys are included in the Ovens
and Myrtleford--Whitfleld land systems.
The plateau country to the south and
east forms part of the Wabonga land sys-
tem. The remaining hilly country is



256

included in the Drum Top, Toombullup,
Mahaikah, King, and Koonlka land sys~
tems.

Vegetation

Narrow-leafl peppermint forms a large
proportion of the forests in this block,.
Broad-leaf peppermint forest occcurs in
localities with poorer growlng condit-
ions, the Wabonga plateau (near Para-
dise falls) carries large areas of such
forest, with a heathy understorey.
Messmate stringybark is found in several
places, sometlmes in pure stands but

Nodding blue-lily

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 1In the south of the
block.

Fauna

The animal specles typlecal of the habit-
ats that ocecur in thls block are discus-
sed 1n Chapter 10 and listed 1n Appendix

5
The main animal habitats on public land
are dry and wet open forest. The
aguatic habitat is represented by the
King River, Lake Willlam 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 1in
the block.

Capabllities
Nature conservation

The area has hlgh capabilities for nat-
ure conservation,

The geology, topography, and altitude
are lmportant factors 1n the diversity
of vegetation types and habitats present
here. Messmate stringybark and broad-



leaf peppermint with a heathy under-
storey only occur within thils block in
the study districts. Access is

difficult in the south, where some inac-
cessible areas remain 1in a relatively
natural condltion.

fenerally 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 scenice
values give this block high recreational
capabilities.

Public land 1in the block 1s traversed by
the main Tolmie-=~Whitfleld road, and
several tracks wlthin 1t are reasonable,
although not always sultable for two-
wheel-drive vehlcles.

Significant tourist attractions include
Power's look~out, Paradise falls, and
Lake Willlam 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).
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There are opportunities for nature study
and bush-walking. FPlenicking and pleas-
ure driving are also important.

Agriculture

The maln agricultural enterprises are
beef and tobaceco production. There is
some potential to increase production by
higher stockling rates.

Generally the public land has low to
moderate capabilities for agriculture.
Forests near Whitlands have capabllities
for grazing after clearing. The growing
season for pasture in thils area would
extend into mid summer, but low tempera-
tures would severely limit pasture
growth during the winter months. The
block is used for aplculture: the
Fifteen Mile and Boggy Creek areas are
important for queen bee production.

Softwoods

The location of the block makes 1t
potentlally sultable for plantatlons 1in
both the Ovens and Benalla--Mansfleld
plantation development zones.

Poor soil moisture status and steep val-
ley sides make much of the block unsult-
able for softwood production. However,
the basin south-west of Mount Warrick
and the land between the Rose River and
Mount Warrick have capabilitlies. Most
of the south-western portion of the
block (between the headwaters of Middle
Creek and Whitfleld--Tolmle road, and



258

west of the West Branch of the King
River) has plantation capabllities and
so does the lower porticon of the Boggy
Creelk Valley.

Hardwood

The capabllities for hardwood production
vary from low to moderate,

Messmate stringybark and some of the
assoclated narrow-leaf peppermlint forest
have capabilities for intensive hardwood
production, especlally in the wvicinity

Queen bee breeding celle

of Middle and Bogegy Creeks and to the
west of the Klng River. Other areas
have capablilitiles for less-Iintensive
production, and consist of peppermint
forest with some messmate stringybark.

Forests on the very steep hillsldes are
not sultable 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 roading mater-
lal occur near the Tolmle--Whitlands
road.

Water

The block has moderate to high capabil-
ities for water production. The reglon
is drained by Middle, Fifteen Mile, and
Bogey Creeks and by the Klng and Rose
Rivers.

Lake William Hovell, sited on the King
River, impounds 12,300 M1l 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--Whitfleld road
is used for Whitfield town water supply.



Public utilities

A double~circult 220-kV line from Bright
Joins two single-circuilt 330-kV lilnes
from Myrtleford just south-west of
theshunt. The combined lines are routed
south-west to Tolmle and thence on to
South Morang near Melbourne. A proposed
additional 330-kV line would require
another 20 m of easement on the northern
side of the exlsting easement.

Conflicts and Hazards

Softwood plantations are an inflexible
land use that confliets with most other
uses, notably with nature conservatlion,
aplculture, hardwoocd timber production,
and some forms of recreation (although
the plantatlion environment provides
opportunities for other forms of rec-
reation). Logglng and other plantation
works increase the likelihood of sc0il
erosion and reduced water quality.

Hardwood timber productilion 1s generally
a flexible use, but becomes inflexlble
with increasing Intensity. It conflicts
with some aspects of nature conservation
and can adversely affect water quality.

Recreation 1s usually a flexible land
use, Recreation that requires a natural
environment 1s more inflexible. Over-
crowding could become a problem at some
popular sites, and could increase the
conflict with nature conservation and
miintenance of aesthetlic values of these
sites.
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Stricter forms of nature conservation
conflict with most other uses. The bulk
of conservation in this area 1s more
flexible and compatible with many other
land uses at low intensities.

Minling of rocad-making materials can
reduce the scenle value of the area and
inecrease the hazard of soll loss and
water turbidity.

Easements for transmlssion lines are an
inflexible land use that confliets with
most other uses and can reduce the
scenic value of the region 1f improperly
sited.

Fire 13 a constant hazard in these for-
ests durilng the drier parts of the year.

The central and southern parts of the
block have easlily erodable soil. Long
steep slopes create a severe hazard of
sheet erosion after flre. 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 solls on
the hilly plateau country north of
Archerton.

Significance

The block has slignificance for nature
conservation, apiculture, hardwood tim-
ber production, water production, rec-
reation, and softwood production.
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AFPFENDIX 1

METRIC CONVERSION PACTORS

QUANTITY METRIC UNIT IMPERIAL UNIT METRIC TO IMPERTAL IMPERTAL TO METRIC
millimetre (mm) inch (in} 1 mm = 0.0394 inch 1 inch = 25.4 mm

Length centimetre {cm) 1 em = 0.3937 inch 1 inch = 2,54 em
metre (m) root (ft) 1m = 3.281 feet 1 foot = 0.305 m (30.5 om)
kilometre (km) mile 1 km = 0,6210 mile 1 mile = 1.61 km
hectare (ha) acre (ac) 1 ha = 2.47 acres 1 acre = 0,005 ha

Area asquare kilometre (sq km) asquare mile (aq mile) 1 8q km = 0.3861 aq mile (247 ne) 1 8g mile = 2.592 aq km
{ = 100 ha)

Mass kilogram (kg) pound (1b}) 1 kg = 2.20 1b 1 1b = 0,454 kg

tonne (t) (= 10,000 kg) ton 1t = 0.980 ton 1 ton = 1.02 t
cubie metre (m3) cuble foot (Ft) 1m? = 35,31 1¢3 1 rt? = 0,0283
super oot = h23.7 super feet true 1 super foot tpue = 0,00283 n?
Volume {timber) = 332.6 super feet 1 super foot HLV = 0,003 n
(Hoppus log volume)
megalltre pere Teet (mc It) 1 M1 = 0.8098 ac ft 1me fE = 1,235 Ml

(= 1,000,000 litrea}

Temperature | degree Celsius (°2) degree Fahrenheit (°p) 1% = 5/9 (°F - 32) 197 = 975 (%C +32)
tonnea per hectare (t/ha) bushels//acre 1 t/ha = 14.9 bushels/ac (wheat) 1 bushel/ac = 0.087 t/ha

Compound = 17.% bushelssac (barley) = 0.056 t/ha

Units = 22.2 bushels/ac (oats) = 0,045 t/ha
milligrama per litre (mgs1) | parta per million (ppm} 1 mgsl = 1.000 ppm 1 ppm = 1,000 mgS1

litres per second 1/a gallons per hour (gph) 11/s = 731.7 gph 1 gph = 0.00126 1/a
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Appendlin -7

Elimatie datm
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i6hn Median 30 2 37 k5% B0 T 77 57 &7 w1 W 107
Woorages 12 Menn a0 Ao 5y &0 76 a1 92 B 73 16 53 W 785
FLLTS Median i M 33 48 7o &g 17 By 6% b 9 L1 ] ThE
Yackandardah a5 Maan a6 &% [ &5 L 118 B12 104 ay ag &2 59 ik
Jofim Median 31 30 L] 51 78 113 97 98 Bz az ki LT 3
Sranley State
Forestiry n Fann 5 ] ] 0 1% 1 158 150 ek 128 9 Gk 1214
Medan a3 7 5q 71 185 118 FrtT] 120 123 0 e 1258
"owong Upper 27 Mean §31 54 T &4 ¥ T %y 103 8 o a3 &6 GET
Medlon 5% 54 B il g 71 S8 96 76 96 &R 57 1006
Little Snowy Creek iy Mokn LI ] il T1 86 111 123 121 By 113 By 55 103
Medlam 30 4@ ] LE | &1 13T 114 107 &5 111 1] k3 103
Mitta muugl.I
iForestry 19 Mean uh 61 fik B1 110 3 127 118 WL 10s By T 1080
12im Medjam k0 A7 54 L] a5 o 107 k23 12 10y T8 (1] 1083
DBederang 18 Moan ar M 57 I 94 129 100 %6 2 79 L1 %B T
Medisn 38 23 52 19 78 1l 18T 95 a1 &0 LH A5 B3l
Eakdale A1 Mean A1 2 L] § 131 106 99 a6 ] 67 Gt 65
Median T % LE ] 5% 7 131 los g2 1 1 L] 58 L]
*Jlenrawan EL Mesn ¥ 32 1 16 i 98 T &7 11 67 K 51 223,
Medisn 28 31 35 2 57 Bs k56 g1 61 30 kB i
Wnitrield 50 Bean 53 5 67 T 115 1Mo 186 136 1oe 58 &g &l 1128
Hhim Medizn &5 I3 MR 5 85 13 1 129 1 93 sB 83 1)
DEstrier:
Norih=
Ha, -
* Bagon L] Maarn ™ B3 ] 137 18 197 a7 238 167 169 126 93 i
TIE‘: ! Median 55 b0 ig 100 ug 1T M) 232 157 150 112 90 T
t PO Maan 5 52 &8 71 wWF 132 126 13k loh 107 T o 108
- e “ Redlan &1 31 87 €2 Bl 136 126 123 18 106 &8 SA oMo
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Mgt IT0m L1 Median 32 39 55 &7 g1 121 136 1M 9% §2 63 51 1nmn
Hurrietwill T Mean 66 V2 T? g1 134 166 173 170 i!ﬂ k39 k1 [} 1888
T06m . Medlan &7 56 ] T2 1le 150 161 15B 135 13h 79 7 1386
LI e gy 72 B a2é 113 150 158 13 135 3 18 1755
e g L -~ T 8 Mp 102 3y 101 lop 125 A3 7@ aabd
ka Mea 51 61 1] WO 118 120 1M} 18] 110 11k 19 %] 1173
= 56 | Median 37 45 67 foows oW oMM OM O OB € bl
fi 1808
Whitlands ko Maoan [T BE 111 ey 16% 161 17k 123 130 5
Bthm Mediam 51 36 ] 51 92 150 171 170 2y T i 1 1385
i 1] 87 109 10B  2kE 135 97 116 1] &5 122
Tawongs 2 21 u"::;'“ ';E 31 2 & 75 Moo 127 128 160 167 H wh 1118
Dandongadale [Abbey-
5 Mesn 62 76 134 A5 k7 191 208 203 140 188 119 1 154
:M:ri?h Medlam %% S8 129 111 141 216 218 M2 163 1R0 102 3-, 139
TasongZa
& a Ho 71 119 k6 152 QA1 10 110 12 17 1197
= m?u h: a0 59 &0 106 I;I (L] ::E H; lﬂ: :: :; J-:‘:;
Myrtlsford Tebaose 11 Henn 5 62 b g2 115 5 1w
Regearch Statiop 235w Mediam 36 A% H &6 101 A6 115 124 123 ii 58 60 o3
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TABLE B

MONTHLY MAXIMUM, MINIMUM AND AVERAGE TEMFERATURES ¢y

MONTH
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Outaide the study districts

Bureau of Meteorology
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TABLE ¢
AVERAGE NUMBER OF WET DAYS AND AVERAGE RAINFALL PER WET DAY (MILLIMETERS)

Station JAN. FEB. MARCH APRIL MAY JUNE JULY AUG. SEP. 0OCT. NOV. DEC. YEAR
falllghan Creek| Days i It 5 7 T 8 8 9 T 9 [ 5 79
R.P.W.D. 13.02 15.30 13.72 11.54 11.54 12.76 13.1% 12.59 12.26 12.60 12.40 12.04 12.63
Carboor Days i 5 5 T 9 11 13 13 0 11 a [ 101
R.P.W.D. 11.43 5.65 11.74 10.49 B.10 9.50 @H.56 H.07f 8B.49 H.22 8.35 7.96 B.93
Chiltern Days 5 5 5 a 10 12 14 14 11 11 ] T 110
R.P.W.D. 8.74 7.98 9.75 7.06 5.TH 6.10 5.4 .95 5.38 6.56 6.86 6.39 6.35
Dandongadale Days 5 5 [ 8 9 11 13 13 10 11 8 T 106
R.P.W.D. 11.53 12.04 13.46 12.51 12.47 13.35 12.84 11.84 11,20 10.92 11.05 9.72 11.96
Eldorado Days 3 y 4 [ T B 10 10 7 i 5 1l 76
R.P.W.D. 13.29 11.75 12.32 9.4 7.55 8,22 7.01  6.40 7.84 8,99 10.82 10.60 B.80
Eurobin Days 5 5 6 8 10 12 14 15 11 12 8 T 113
R.P.W.D. 10.67 11.18 13,12 11.33 9.98 10.44 10.1% B.99 8.68 9.27 9.78 9.14 10.00
Smoko Days 4 ] 5 5 & 9 g9 10 7 8 5 L 17
R.P.W.D, 14,73 13,77 15.75 18.49 17.20 14.42 16,28 15.32 14.55 15.53 17.68 15.56 15.68
Tallangatta Days 1 4 5 7 ) 9 11 11 8 9 & 5 86
R.P.W.D. 12.00 13.21 12.45 9.07 10.12 9.60 B.27 B8.41 B8.83 9.99 10.92 10.82 9.85
whitlands Days 5 5 [ 8 10 12 14 14 10 12 8 il p s
R.F.W.D. 13.26 13.21 15.79 13.91 13.84 15.39 13.55 12.68 12,40 11.45 12.45 10.38 13.17
Wooragee Days 4 4 4 7 8 10 11 11 9 g9 7 5 B9
R.P.W.D. 10.22 9.14 12,76 10.27 8.89 8.97 8.24 7.57 7.99 9.54 B.16 9.04 B.94

SOURCE: "Rainfall Statisties Victoria"
(Commonwealth of Australla, Bureau of Meteorology, 1966)

R.P.W.D. = Rainfall per wet day
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TAELE D

PERCENTAGE FREQUENCY OF OCCURRENCE OF RAINFALL EQUAL TO OR GREATER THAN
THE "EFFECTIVE" AMOUNT

MONTH E
Station T Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec
% % 2 ] % p4 ] % 4 % z 7

Wangaratta 19 26 46 61 85 96 96 93 89 76 42 32
Chiltern 27 35 45 62 83 | 100 98 95 91 73 e 40
Wodonga 31 33 51 65 85 99 | 100 95 86 75 42 42
Tallangatta 38 48 54 13 90 99 99 95 93 88 60 54
Yackandandah 36 41 60 T2 91 99 | 100 | 100 g8 86 55 55
Beechworth 33 by 57 75 91 | 100 99 96 96 88 59 L9
Myrtleford 4o 33 60 69 93 | 100 | 100 94 96 83 58 56
BEright Ly 45 68 77 93 | 100 | 100 97 98 g2 73 67
Harrietville® | 63 68 73 B7 g7 | 100 | 100 99 | 100 96 87 78
Whitfield 47 40 62 71 90 98 | 100 96 96 85 68 62
Mitta Mitta 52 50 70 76 90 | 100 99 95 99 90 68 65

Source:

Note:

Effective rainfall is the amount of rain
necessary to start germination and to maintain

Qutslde the study dlstricts

Melbourne 1949)

plant growth above the willting polnt,

"Resources Survey, Upper Murray Region."
(Central Planning Authority:




VARIABILITY OF RAINFALL:

TABLE

DATA FOR THE 30 AND 70 FERCENTILES (mm)

Jan Feb Mar Apr May Jun Jul Aug Sept Det How pec year

Beechworth 30 15.2 17.8 26.4 29,2 52.3 83.1 67.8 69.6 65.3 55.9 31.2 28.2 759.5
70 4.4 57,2 T3i.4 B6.6 1o07.4 132.1 12h.1 132.1 102.9 109.2 #1.3 73.4 1033.0

Bright 30 21,8 23.6 31,8 31.2 59,9 B4.3 BH.6E §5.3 7.7 T7T.5 A47.8 sS0.4 942,86
70 75.4 8.2 AB.9 B9.7 117.6 169.9 154.4 144.5 12,2 126,2 8B.4 B2.3 1182.4

Chiltern 30 14,5 13.0 15.5 23.4 34.8 s9.9 48,5 50,3 4h.3 37.6 22.1 22.6 K834
70 47.B M7.5 S56.9 62.7 T2.1 101.9 89,7 B2.,0 70.4 B2,0 s56.9 59.9 T22.9

Eldorado 30 9.7 9.9 14.% 19.8 30.2 Uu7.2 43.4 W5,5 3B.6 MN6.0 21.8 21.1 5K32.9
70 §3.4 42,4 sp.5 60.9 T1.9 B88.1 B4.3 B6.1 TF2.1 F7.5 55.9 59.7 725.4

Harrietville® | 30 34.3 36.1 35.3 W7.0 TT.2 108.2 123.h 112,5 107.2 98.6 55.6 50,0 1235.2
T0 85,3 85,6 115.3 112.0 168.9 211.8 207.5 219.2 164.1 165,.1 105.9 114.3 1538.0

Myrtleford 30 19.8 14.5 24,9 32,5 52,3 82.6 T2.9 75.7 63.0 62,2 38.1 32.0 758.2
Tn 58.7 50.5 66.0 7T8.2 109.7 136.7 129.5 130.0 103.1 108.2 T0.1 Th.2 5B2.0

Rutherglen 30 8,6 11.7 14.5 1B.5 25,7 49.3 39.6 H1.4 31.5 36.3 16,5 22,4 502.7
Post Office® T0 48.0 47.8 s56.1 s4.4 65.3 B1.3 75.9 740 61.2 77.0 M9.5 S b 637.0
Wangaratta 30 11.2 11.4 14,2 19.6 31.2 51,3 U3.4 h2.9 3B.9 42,9 22,6 18.5 550.4
70 1.4 bo.1 62.7 59.9 6£3.8 ol.9 #8n.8 B4, 6 69.9 T4.T 61.5 56.4 687.3

Wodonga® 30 11.9 10.7 20.1 25.4 135.B 60.5 53.B 66.6 H40.9 43,9 25.7 18.8B 618.5
70 55.9 44,2 65.5 59.4 B2.6 106.4 96.8 93.0 77.5 88.6 54.3 61.0 T67.1

Yackandandah | 30 18.0 12.4 25.7 30.0 A47.2 81.8 73.4 Bo.5s 63.5 57.2 31.2 27.4 777.2
70 52.8 48,0 B2.0 91.2 111.2 147.6 138,7 124.7 105.2 114.0 7H.4 7H.4 1031,0

4 putgide atudy diatricts

Sourece:

Bureau of Meteorology
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APPENDIX 3

WATER QUALITY CRITERIA
(Total Dissolved Solids Only)

Domestic (including drinking)

Above 3,000 mg/l - unsuitable
Below 750 mg/l - sultable

Many factors affect the sultabllity of
water for domestic use; for example,
hardness, turbidity, organic content,
ete. Waters in the range 750--3,000
T.D.S. may be used if the chemlicals they
contain do not cause health problems due
to toxicity or other physical effects.

Stock

Below 2,000 mg/l - suiltable for all
livestoeck, 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 soills with
little likelihood that a salinity problem
willl develop. Some leaching 1s requilred,
but thls ocecurs under normal lrrigation
practices, except in soils of extremely

low permeability.
Total soluble salts (ppm): 0--175

Class 2: Medlum-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 irrligation with the more
saline waters in the group may cause
leaf scorch on salt-sensitive crops,
especlally at high temperatures in the
daytime and wlth low water application
rates.

Total soluble salts (ppm): 175--500
Class 3: High-salinity water cannct be
used on soils with restricted drainage.
Even with adequate drainage, speclal
management for salinity control may be
required, and the salt tolerance of the
plants to be irrigated must be consider-
ed,

Total scluble salts (ppm): 500--1,500
Class 4: Very high-salinity water 1is
not suitable for irrigation under
ordinary conditions. For use, solls
must be permeable with adequate drainage
water must be applied in excess to
provide considerable leaching, and salt-
tolerant erops 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,



especially in relation to leaching and
for salt-tolerant crops, or for occas-
ional emergency use.

Total soluble salts (ppm): Above 3,500

Source: "Quality Aspects of Farm Water
Supplies" (Department of National

5033/74-19

269

Development: Canberra, 1969.)

Within the limitations imposed by the

above framework, water may be suitable
for irrigation provided other aspects

of 1ts chemical analysis and method of
use are satisfactory.
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APPENDTX &
TAHLE &

The mostl comman plants in the atudy distrlcts and thelir
alptributicn within the vegetatieon mapping clansed.

Major apecies of tallest ntratum and map symbol

7
8
-

&

& E B bl
=l 5 = g -
& E E E @ o E
) ]
& B 2 F < % B 3
) = i = "
b i a B o = - i 7 a w
s % b & o Sl g
x %2 4 » § § ¥ -~ E ¥ 7 °
B ow ¥ % T 8 B B 3§
B 2 - é & - i B W
- ] (=] o oy = ?“' (=] i
o (™ 74 o (=] ] 4 B x -l; t
Bolentiflc nane ] g4 = E B P B OR 5 m O Common name
Acaeia dealbata 1 I X i X X X I X X S1lver wattle
daania implees X Elghtwaod
Acagaia kedileogalliza x Buffalo wattle
deasfa lamigara ¥ woolly wattle
Avavia lemgifeiia X Sallow wWattle
Asagia aslanccylon X % X Blackwsod
Aeaoia obliguimervia X X Mountaln hickary wattle
doaaia prapiasiss X Ovens wabtEle
deaala pyemantha K X Golden wabble
Aagefa rubida I X Red-atommed wattle
Asaada vaprniol flua H Varninh wnttle
Acaema agnipila K x I Aleap's burr
Acasna anseringfolia X ¥ X X ¥ b X X Bldeeo=widgese
Acaena ashinata X Sheep's burr
Aswtonalla vulgaris * X X
Acignthue reniformis X Mosquite orchid
Aaratriohe proatrata X X x X X Tralling ground-herey
Adiantum asfhiopicum 1 X X Common matdenholr
Agropyron acabrum X X X K Englisn couch
Agroatie avanaosd I X Blown grass
Agroseda pareiflora X Bent
dira oaryophylles * X X X X X X x X X x X Silver halr grasn
Afuga auntrglia X x X Austral bugle
Amyemz pondulus X Drooping mistletow
Amagallis arvenais x x X x X x PMepernel
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Amguiilaria diotfea
Amthozanthus odorgtus *
Aphanes apvanis *
Aphalia grasilis
Arthropodiue milleflorum
Adrthropodive minus
Asperula sonfarta
Aaperula aseparia
Appleonium bulbidforus
Aaplentun flaballifolium
Astrotrioha -
Auwatraling suallari
Fawmea rubigimosa
Radfordia saldfodna
Billardiera seandena
Blechays nudum
Blachnus prossrum
Baravia mama

Bosdidea busifalis
Brackyeoms angustifolia
Brachyeoms diveraifolia
Eraehy loms daphnoides
Briss maxima *

Frina minap *

Bromus mollia *

Bromus starilis *
Brumonia australis
Bulbing bulbosa
Furehapdia ushallata
Sursaria apimcsa
Calandrinia eremasa
Callistemon aiaberd
Callitrie endlichard
Calookilue robertaomil
Calyeriz tetragoma
Ccarduns pyonccaphalus *
Carduns tenuiflorus *
faraxr appressa

Carer braviculmia

= M M

MO M

Farly naney

Sweot vernal graas
Faraley plart
Slender apheliia
Pale wvamilla ¥1ly
Omall vanilla M1ly
Common woodrufT
Prickly woodrulfl
Mother aplesn wert
Hecklace Carm
dtar=nair

Shade mnettles

Blanket leal

Common apple berry
Flanbone water=fern
Hard water-rern
Iwarl boronia

Mutted bosalinea
Dalsy

Tuill dalsy

Daphre heath

Lurge quaking grass or
nhell grans

Loaser quaking grass
Soft Lroms

Byrren hrome

Blue pincushion
Bulbine 111y
Milkmaidn

Swest bursaria
Smsll purslane
Alpine bottlebraah
Black cypreas plne
Furpliah beard-orehid
Fringe myrile
Slender thilstle
Slerder thiatle

Tall sedge

Sedge
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(1] EE ke ia #a da  AF
Capar gaadiahandicas X Dedee
T R LT L ] L] Swdign
Casninig gomleata T Ll J Comman 2haainia
‘apainfa longifalis ¥ ] K Ahiny canninin
Camapiha = lantha I Coarns dodder=laure]
Feniaupien minga * x K X I X Commam centeaury
Vestaurium pulohel fam ® x L] K [ 1 2 Cenganry
Centalla sordifolia T X Centelln
Camtrolapie strigoss L Kalry sentrolepin
Carzalies § oadrgiam * I H L] H X House-eAr £hiskured
Chgd famthas tanud folia 4 L] x Fook Ferm
Chairanihara lissaris ] Fingsr flower
Chiloglortia guasii x ] Fomsce hird-ocehld
chiloglsvnin raflera X Wutues bird-srchid
Chrgaasthamen pulgars * K I H Tanay
Cdraiem vl gars * % X Zpear thistle
Clamatia aristara z x I Australisn elematls
Copressa hiprella X Hough hirtells
Coprasma guaded fida X ¥ Frickly eurrant bBdsh
Cerrsa lawrensiana T L3 RMauntalf SoFrEs
Coeghas 95 i H Helon b-orehild
Casatnia asslagis 1 ] T Commonh cannifla
Cigandia filifermis ® x Alender clcendls
Catula filiosla | ] Hountain cotwla
Craspadia glawss 1 E X Cpmman billy Buttan
Crapanla padunsularis L] Parple crannuls
Crasssla aiehapgna I X z Sieher crasauly
Cpmbomatue pretosianus T I r L3 Aupiral Bear-ear
Cpmoglepsam suaveolene Twest hounds' Eomgus
Cpperus Dasiden L 3 i Lealy Mlat=pedge
Capérss tanel lus ] x Tiny Flat-leaf
Damtbenia A, L ] 4 T ¥ X Waliaby-grass
Panthenia palidda x x T Sflwertop wallsbhy-grass
Dagmtheniy paniedlliata Slerder wallaby=grans
Danthonia samiznnwlaris X allaby=rrass
Pawans gloohidigins i ¥ E £ i i Auntral carrab
Squiaada latifalia X 3 Hop B1EL&P=paE
Saviedia widoifolin H i Garse bitter-pea
Bipleala wirgaia ] K ¥ Harrea=leal BILLer=pes
Deamsdium varisns b Slasder tick-trefoll
Dagawria #p. Bent grASE
Fayensia guadeisata ] Reed Benl grasn
Pageuaia rodvapi Fent grass
etanalla revalueta ] L X L % T Blazk anther Flas 11y
Planalla taemanisa X PR Tamman Tl 18ly
Pichaiaehne soluraa 5 ¥ il [} Iy i Emnrtahalr plase grans
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L. (L} 11 111 i1 ita 1?2
Eiahendra repena 1 i Eldney weed
piakopagon &iFlafus X L] hocolate 181y
slahopogon fiabriatus L3 Modding shocolute LLdy
pisksonia antaratioa LA Ll Safy trwe-rern
Dillugaia retores x X L dmall leaf parrot pes
Mitlugwis sarices X K Ohewy pRPFOL pas
Pluria sulpherea Tiger archld
Fregdra areruri Llpine sundew
Drasars. anplaslaia x |} I ) Erpienslles
Drassra peltata k L i Ao 4 Lo | Bundaw
Copptanidra awira ] Bigter arppiandra
culaita dubia L L Grmivn. grownd Tirn
Fokinapogon sheelii Long=rliower medgehog grasa
Fokimppogaa @datud a Hedgehog grass
Flacoharis aoura X x Common spibs rush
Eleoaharis atrisha T Tuber apiks Fush
Flapaharie grasilis b Alemder spike sush
Fpifabium simeroum T I Varisble willow mert
Fusalyptua blakalpi K X Blakely'n Eed gun
Fuzalyptua sanphors x Rountaln swamp gum
Fusalypliua slnaraa 3 Argrle spple
Fucalgptus dalrgmpleana Bounbain gus
Fucalgpiue dalagatenais Alpine ash
Fupalypees diven 1 Brosd-leal peppersint
Fusalppiue gomiooalgs 1 | i Lawg- 1eal hax
Fusalpptus masrorhgnska X ® H Ead atringybars
Fusalgpiue sassifera L] H BErittie gus
Fusalppime na Omeo gum
Fusalypiue abligua Meppnate siringybare
Exsalyptua pawaifiera White salles
Easalyppinag polpanihemos S I Bed bom
Fueglypiwe radiata Warrow-leafl pepperaint
Fasalypiue afdarsryfon 1 Rad Lrenbark
Feralpprus 6. Johmii I Burabkie (St, John blee pud
Furalppive wiminglis I Hanns gus
Tuphraaia solling Purple syelright
Fassarpos cupressi formis E Cherry ballart
Esorarpos siriclus T Faleslralt Ballars
Baliws #iliars Beastras
Galiem divarisatus Bedablraw
Galinm wp, H X Badatruw
CGaliss gasdishasdii Aough Gedstraw
Gallsm murala * x X SEal]l gocew ErEEE
Galism propimguum Mitr] bedatras
Geraniun disseotun * X Cutsleal orane*s B111
Gapaniee malie * Bove®a Foob
Garanles pofanddllisdin i Crina's Fook
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b fa i1 14 11 10 A 1la 12
daranium aslasderd H X H H i H Auntral crane'n Bill
dlpearia sustralis K Austral sweet grass
Glgeine ofosdesring I x | x X Twlning £lycins
Gmaphallus gpmapsephalus X x 1 L L] X Ourltutreid
Gadphuldom sphgeriowe Purple cudweed
ivmplofabive Aeegelid X L Coomon wedfe pes
doodanda #lengata i 3 Lanky gosdenis
Soodania Aederaseg ¥ Ivy goodenin
Goodanda planae] fida ] Cut—lenl goodenla
Grapidlaa alpiag K Catia claw
Gravillea fanigara K K Woslly willes
#aloragia elats I RAaspwert
Faloragia Hp. ] i Faapwart
Walopagie Aetarophylla FEanpuort
Faloragia sisrasths T Cresping raspwort
Aardenbergia siolassa x 1 T Furple coral=pen
Feliohryoum damdroidesn 1 Tras av Eing
Halighrgenm soorploidas ¥ X ® % Hutten sverlasting
Haliohryaus sesipipprosns % Clustersd sverlsnting
Heliahegsum 8p. AT, Bradtacium ¥ 3 Golden everlasting
Nallptores albisans K [ § Honry aunray
Baliptarus auatrala I x Common BUuEnFay
Haliprarum sorpabiflorum T z X fanray
Ribbarida abiwaifolia ¥ K E i i i duowy gulnes-1lowsr
Wibbariia aeriseu L x 31 lky gulines=rlower
Nibkareda ateiota K Erect gulhes-llower
Wolows lomarus * L L T Torkshire Fag
Howda hatercphylia ® X Common hovea
Aydrsaciylé pallirarpa I I x i Fennywsart
Aydrasotyle foveslats X X 1 Fennywort
Aydroocigle hirka ¥ K K T Halry pernywort
Agdroaatyle lasiflora ¥ x ¥ ¥ ¥ I x i | Btinking pennywort
Agdrocoeyle sibrharpiaiden L 4 T Fennpucit
Apdrasotyla ap. ] Fenmpuort
Epperices gromindue I a I 1 ] Jdmall St. John®s wort
Byperiowe japanidem | Matked S5t. Johm'a woert
lgpariows parforatum * i T 1 i 3t. Yehn'e wort
Agposhoarin padioata * ¥ Cat"s sar
Egpalapais ap, K 4 Arpund=Fers
Fypaerin glaballa y Yelimw atar
Uypnanta Approssirics X falden westher glass
Waloragia tatragyna ] ] x r X X X 1 Common FARpWOrD

Kaliohrgown pusidoal apip

Everlasting
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Indigafera auatraiie
Taoeten drusmondii
Tactomg fluviatillia
Junous bufoniue

Junous capitatus *
Lagemophora stipitata
Lepidoaperma laterala
Laptorhyrohos aquamatua

Leptoapermum bravipaa

Laptoapermun grandifolium

Laptosparmum juniperinum
Leptosparnum phylisoidas
Lewsopegon stuareii
bewsopegon virgatus
Levankonkia dubig
Lilasopaia polyamtka
Limaria ap.,

Linum marginale
Lobeldia dentata
Lolium rigidum *
Lomandra filiformis
Lomandra lomgifolia
Lomatia frasard
Lomatia (ldeifolia
Lotus pedunoulatus *
Luaula ap,

Lusula australasisa
Euaula an,

Lythrum hysnopifolia
Marianthus proswmbans
Merntha auetralia
Mentha laziflora
Miorolaena stipoides
Nieroaaris soapigdra
Wiopotis Biloba

Wiorotie oblomga

M M gy

W e b e

Australian indigo
Plain quillwort
Suamp lnotone
Toad ruah
Capitate rush

Common lagenphors
Sword aedge

fSealy buttons
Slender tea=tree
Mountnin tea-ftree
Prickly tea-tree
Burgnn

Sharp beard=-heath
Common beard=-heath

Halry stylewart
Australian 11lasopain

Toad Flax

Hotive [lax

Lobelia

Wimmera ryegrass
Wattle mat-rush
Spring headed mat-rush
Poreat lomatin

Holly: lomatia

Greater bird'a-foot trefoll
Wosdruah

Alpine fleld woodrush
Woadruah

Small looae atrife
White marlanthus
River mint

Fareat mint

Weepling grans

Yam daiay

Gnion ocrahid

Aweet onlon orchid




Wierotis parpiflora
Niarotia ap.
Miapotis walfolia
Mirbelia cxylobeides
Mamnobasa secparia
Wombia auweatralasiss

Womiia fontamg
Myoaotis ausiralis

Nyrioddphilud Fhisopaphalus
Nyriophyllum integerifolium
Notelaea ligwetrima
Olearia alpieola

Mlearia argophylla
Clearia lirata

dlearia phlegopappa
orphioglossum soriaosum
Dracmprrhis ariopoda
dralis sornioulatya
Farahaba dervensiana
Faraheba parfoliata
Parentusellia fatdfalia *
Famtapogon gquaded fidus
Pardponia chasgapdwds
Fhragmites awatralin
Fiarin kisrasoides *
Pimelaa aciflora

Plusloa husilde

Flmelaa 6.

Fimdlaa bindfolia
Fimaloa tregraundid
Fittoaporum biaclop
Flantago lamosclata *
Flantago varia
Flatglobium formoaum
Plaurcaorss rutifolius
Poa ap,

Poa labillardiapil

Poa aiebsrans

Padaleple jaseoides

LI S

o A

flemder ocnlon orohid
@nlon orehld

fommon onlon oreéhid
Moantain mirbelis
Priekly broom heath
Whnile puralans
water blinka
Austral forget-me-nat
Weally heada
Water-mjlroll
Frivet mock=allwve
Dalay-tush

Musk dalay-tush
Snowy dalay=buah
Taaty dalay-tush
Auptral adder's tongue
Australian carrowny
Yellow woad aorrel
Derwent spesdusll
Specdwell

Common bartaia
dpear graon

narl gesbung
Common resd
dawinwead plaria
Boatlase buah
Common rice Cleder
Tall rilce flower
dlender rice [loder
fdrey rice [lower
limmyalla

Ribuwort

Varlatle plantaln
Handsome Flab-pes
Blanket Farn

Foa grasa

Tos graas

Fon grass

dhowy podolepls




Polpatiohum proliferus
Pomadarrisa aspéra
Popamthara misrsphylla
Pratia pedunsulasa
Prostanthera [aafanthos
Frunalla wulgaris
Pearidium saoulentum
Feapcatplia falosta
Pultanaea sunninghamiy
Pultdmawa folioloea
Fultamasea juniparima
Pultemaea largiflopana
Pultenasa 8f.
Fanuneulue lappaseus
Roaunsulue ap.
Raagasulus murisaius *
Homunsulus poshysarpus
Fanwwculus pasilis
Ranunoklus asdeildiflorus
Romiulag lompifolia *
Fesa rubiginssa *
Bubue parkifolius
Fubus procarus

Fumsx browaid

Sohosnus apogos
Sokoanss [atalamingtus
Seirpus antarotious
Fairpus fluftans
Soeippus mardiimus
Soirpus 8p.

Babasa cvata
Salaginalla graeilidma
Zamaais hispidulus
Sempaio lingardifoliue
Fanaaio guadridamtatua

Seleasgyns ballicidas
SonacAun aspar *

Somokus oleracess *
Staokhousia msnsgyna
Fraskhousis visinsa
Ftallaria flacaida

Srablaria palustris

o e e

L R ]

Batkher shield-fern

Magel pomaderris

Amall porsnthers

MEtted pratia

Victorian Christsas Gush
Self-heal

Auptral bracken

Zlokle gresnhiood

Orey buah=pes

Baiph= e

Frickly Bush=-psa
Busm=pea

Bunkh=pen

Kastrallan buttersup
Bubtercup

Sharp buttercup
Thick=frult Duttersu
Ferny amallflowsr Butteroup
Australisr small-flower
buLEersup

Gniom grass

fwnet briar

Sngll-loal brankle
Blackberey

Slender dock
Common Bogs rush

Medupa Bog-rush
Club rush

Club Fush

dea club rash
Club rush

Yellow sebaes
Tiny aelaginella
Filreweed

Filreweed groundael
Cotvan firewesd

Sol enogyne
Bnigh aow Ehinkle
Sow thistle
Creamy stackhousls

Slender atackhousis
Forest starwort

Swamgp starwert
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fa  Fb P B o ka 13a I1
stellaria pungens I I X Frickly starwort
Seipa danaiflora Spaar graas
Ztipa hemipogown Spear grass
Sefpa ap. X Spear grass
Stipa variabilia Variable apear grasa
Stwarting sualleri X Spoen cudweed
Ftylidium gramini folism x X Qrann Lrigger plant
Stylidium fnundatum Hundreds and thousands
stypandra glauea X Hedding blus 111y
Tetrutheoa olliata® X X Fimk bella
Tafratheaa ardeifolia Meath pink bells
Thalymitra ap. X Sun orchid
Thamada australdis X i Eangaroos grass
Thysanotus Eubarosun X X Common fringe 1311y
Tieghamopanagr sambuetfoliue X Elderberry panax
rrifoliue arvanas® X X X Hare's Foot ¢lover
Trifoliur agmpaarra® X Hop clover
Trifolium sapnuus® brooping flower clover
Trifolium dubfum® E X Suckling clover
Trifolium glomeratus X b 3 Cluatoer elover
Frifoliun papans® I White clover
frifolivm striatus® I Enottod clover
Trifolium subtarransun® Subterransan ¢laver
Upgioa inciea X Scrub nettle
Uerfoularia dichotomsy Fairiea' apron
valleda paradoza Spur vellein
Vapbaacus virgaius? Twlgey mullein
Fearpontioa arvensaias® X X Wall apeedwell
Feronioa notabilis Foreat speedwell
Varondea aarpplliifalia X Tyme apeoddell
Varonica subtuis Speedeell
¥iola betomiodfolia X Showy violet
Viala hederasea X 8 Iwy=1leal violet
Fulpia Broscides® K X Squirrel=tall feacue
Vulpia myurce® X X Ratstall Fescue
Wahlanbargia ap. i Blusbell

Vahlembergia gracilanta

Annual bluebell




Wahlenbargia atridta X X X X X X | X Tall Blusbell
Wahlanbergia tadgellif X X Tadgell's blusbell
Tanthorrhosa minor 1 Small grasa=-tree

Hote: Thia information comed from & short Tisld survey. Rot all vegetation mapping classes were samgled
and the names glven here are thoae plants that oocur very componly in the areas sampled,

! denotes o naturalized allen apecles.

ap. la uned whan the apeciea could not be 1dentified.
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APPENDIX 4

TABLE

B

The Speclea of NHative Vietorian Vascular Plants in Danger of Extinectlon within the Study Districts

Endemic to Viectoria

Plants not seen lor many years or, 1f still
present, now extremely rare

Pteroetylis woollsidi (Ovens Rlver)

Extremely localized plants, chiefly restricted

toa very vey colonles or even 1lndivldual speci-
mens

Acacia daveonii
(Mitta Mitta)
Aeageia deaneti
(Chiltern Forest west of township)
Agroatis meionectes
(Mount Buffalo)
Brachycome ptyechocarpa
(Buffalo Plateau
Bragenia schreberi
{Lower Mitta Mitta River)
Calochilua grandiflora
{Mitta Mitta and Mount Beauty)
Chloria ventriopsa
Cyperxs flavidua
{Yackandandah)
Eragrosties Jjaponica
(King River)
Eucalyptua cinerea
({Beechworth - only oceccurrence north of
Divide)
Hypeela tridena
{Mitta Mitta River)
Leptospermum multicaule
(Mitta Mitta River)
Pratia gelida
(Mount Buffalo)
Prosgtanthera deoussata
{Mount Buffalo = only occurrence north of
Divide)

III

Prostanthera walteri
(Mount Buffale = only occurrence north of
Divide)
Pultenaea tenella
(Mount Buffalo - only occurrence north of
Divide)
Rhynochospora brownii
{(Tawonga on nlewa River)
fiulingia pannosa
{Buffalo Ranges)
Theatum auatrale
{Ovens, Mitta Mitta, and Hume Rivers)

Flants endemle to the Buffalo Flateau (where
localized but nor very rare)

Acacia phlebophylla
Baeckea crenatifelia
Eucalyptus mitchelliana

Species names, the types of whilch come from Mount
Buffalo

* apgepted name

Acacia dallachiana

Aegeia phlebophylla

Agacia pravissima
Aaterolaaia asterisoophora
Baeckea arenatifolia
Erachycome ptychecarpa
Eucalyptus gonicealyszx
Eucalyptus mitchelliana
Grevillea victoriae
Leptoapermum micromyrtus
Olearia gtricta (= 0. ramulosa var.
Pragophyllum suttonit
Proatanthera hirtula
Ranunoulus graniticola
Uncinia flaceida
Westringia senifolia (p.p.)

gtpriota)
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APPENDIX 5

A. BIRDS

The species are listed by common names
following the nomenclature of the
.8.I.R.0. (1969). Species recorded in
the area as only accldental or as wvag-

rants have not been included in the 1list.

Habitats and informatlion sources
(additional to published work)

1, Aquatiec.

2, Flood-plaln woodland. A. M. Gilmore
(pers. comm.)

3. Dry open forest and woodland.
Eileen Collins (pers. comm.); fauna
survey, Monash University, 1973
(Chiltern Forest and Pilot Range.)

4, Wet and dry open forest. Fauna
surveys, Monash University and the
Fisheries and Wildlife Division 1973

(Mount Typo, Paradise Falls, Mount
Blg 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 1t breeds in
all of the habitats in whicech it ocecurs.

Breeding records were obtalned from (in
addition to published work): Eileen
Collins (pers. comm.); Fauna survey,
the Fisheries and Wildlife Division,
1973; and Gilmore, A. M. (pers. comm,),.

50337421
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Pamily Common namne Habitat %E Heat locatlon Food
R
12 3 4 5 6 35
Fellcana Australian pelioan X Flah; crustaceans
Darters Darter X Fish |
Black cormorant I X Finh; crustaceans
Little black cormarant I X Yen | Tree branchea Fiahj vrustaceans
Cormorantn
Fled cormorant X Aquatie animals
Little pled cormorant X X Yena | Tree branches Flah,; erustaceans
Little grabe x Yean | Floatn on water Aguatic animalsa and plants
Greben Hoary=headed grebe i Apuatic animals and plants
Great orested grebe X Yes | Floata on watep Aquatic animals and plants
White-neaked heron X X X Variety of animal life
White-Faced heran X X X Yea | Tree branchea Variety of animal 1ire
Herona, egreta, bitternsa White egret X ox X Yen | Tree branchea Fish; frogs; inaecta
Little mgret X Aguatic animals
Fluned egret £ Aguatic pnimala
Nankeen night heran X o Yes | Tree branches Ajuatle animals
Little bittern X Aquatic animals
Brown bittern A Yen | Emergent aquatle vegetation Aquatic animala
White ibis X x X ¥Yon | Emergent aquatic vegetation Varlety of animals
StrawW=necked 1bis L X X Yen | Emergent aquatic vegetation Varlety of animals
Ibises and spoonblilla
Royal spoonbill X Aquatic animnlas
Yellow=billed spoonbill XX Aquatle animals
Orass whistling duck X Vegetation
Black awan X Aguatic plants
Preckled duck X Aquatic animala and plants
Mountaln duck L x Herbage; agquatic animale and planta
Black duck X i Yes | Ground Herbarge; aguaktle animals and plante
Ducka, swans, geese Orey teal X X Aquatic animals and plants
Chestnut teal I X Herbage; aguatic animals and planta
Blus-winged ahoveler A Yen | Oround Aquatic animals and plantse
Fink-eared duck X Aquatic animals and planta
White=eyed duck X Aquatic animals and planta
Wood dusk A 4 4 Yos | Hole in tras Herbage
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Family

Common name Habitat ;E Hest location Foods
E ]
1 2 3 4 5 =
m“f;;;ﬁ:i Eenae Blue=billed duck X Aquatic animals and plants
Musk duck X Yes | Emergent aguatie vegetatlon Aquatic animals
Black-shouldered kite x X Small mammala; lizards; insecta
Whistling eagle I X X X X Yes | Tree branches Mammalp; birds; reptiles; carrion
Orey goahawk X Yes | Tree branches Birds; mammals; insecta
Australian goahawk X X Yes | Tree branchen Birda
Englen, goshawks Collared aparrow hawk Birds
Australian little cagle X x X Yen | Tree branches Mamnals; reptiles; carrion
Wedge-talled sagle I X X Yon | Tree branches Mammals; birds; reptiles; carricn
White-bressted sea-eagle I X Yea | Tree branches Mammals; reptiles; fiahj carrion
Spotted harrier X X Mammals; birda; reptiles
Swamp harrier i x X Yes | Oround Mammals; birda; reptiles
Black falcon Birds
Peregrine faleon ¥ X x X Yes | Aock ledges Birds
Faleons, keatrels Little falcon I X x Birdas and inaecta
Nankeen keatrel I X x Yes | Rook erevicen; tree branches Mammals; birda; reptiles; insects
Brown hawk x I X X Yes | Tree branchea Mammals; birda; reptlles; lnaeata
Giaits Stubble gquall X x X Yen | Ground fSeedn and insects
Brown quail X Seeds and insects
Busterd quails Palnted quail X Seeds and insects
Little quail X X Seedns and insects
Cranes Brolga X X Omnlvorous
Banded landrail i X Yea | Orass tusnococks Mollusca; agquatic insects and planta
Marah crake X Aquatie plants; molluses and inmects
Raila, crakes, Australian apotted crake x Aquatic insects and planta
waterhens Black-tailed native hen I Orasaes; aquatic plants and animals
Dusky moorhen I X x Yes | Tussooka; aquatic vegetation Aquatic insects and plants
Swamp hen I x X Yea | Tussooka; aguatic vegetation| Mollusea; grasa; aguatic plants
Coat I X Yen | Emergant agquatic vegetation Aquatic animala and plantes
Spure-winged plover I X X Yos | Oround Inasctn; seednj worma] orustaceans
Flovera and dotterela Banded plover I X X Yesa | Oround Inseata; seads
Red-kneed dotterel X Aquatic animals
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Fami ly Common name Habitat EE Nest locatlon Fooda
W om
12 3 & & i L
PFlovera and dotterels Black-rronted dotterel X Yes [|[Ground hquatic Inaects; crustaceana
Gurlewa, asandplpera Japanéae anlpe t S Aquatic impects; worma
anlpes Sharp-talled sandpipor X Aquatie lnsects; aeeds
Red=necked atint X Aquatic Insects; aeeda
Stiles mnd advocets White-neaded stilt |4 Yea MEround Aquatic inpects; aeeda
Atone curlewa Soputhern stone curlew X A Ten |dround Inascta
_I:ulln gnd terns Hdiweipit] x L anivorai
Whiskered tern X Pigh and insecta
Pomeatic plgecn X X Seada
Feaseful dove X X X Seeds; herba
Plgeonz and doves Comman branzewing LioX E OE Yea [Low in tree or shrub Seedn, berries
Created plgeon X X X Yea [Shrub or low tree Seeda
Wonga plgeocn X Seedn; fruit;inaects
Musk lorikeet I X X Neetar; Fruit; berrles
Furple=crowned lopikest S Neetar; Frult; berrlea
Little lorikest R S A 4 Heotar; Prult; berrles
Swift parrot X Nectar; lhnsects; berries
Yellow-talled black sockatoo X Seedn; inaecta
Oang-gang cockatoo S § fea [Hollow limb; hole in tree Seeds
Sulphur-ereated cockatoo I X X X Seeda; roota
Parrots and Omlnk I ¥ X X Yop [Hole in trae Seeds; roota
Cockatooa Cockatlel X X Yes |Hole in tres Besds
King parrot L X fSeeda; frult; berries; maize
Crimaon rosella ¥ X X Ten ole in tree Seeda; Fruit; berrlea
Yallow ronella X fen [Hole in tree Seeda
Enatern rosella X x X fea [Hole in tres Seeda; frult; berrilea
Fed-rusped parrot X X Yo Piole in tree deeds
Turquoise parrot X Yer [Hole In tree Jeeds
Budgerygah X Aeedn
PE111d cuckoo X x X Tree insects (caterpillars)
Cuckoos Brush cockatoo X Tres inaeata
Fan=tailed cuckos L X X x Yen [Parasitie Troe insecta (eaterpillars)
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Family Common name Habitat o Nest location Food
F
& m
[
[P =4
1 2 3 & 5§ g
Black-eared cuckoo X Tree inaecta
Cuckoos (eont'd) Horarield bronze cuokoo X X X Yes | Parasitlc Tree insects [caterpillars)
Oolden bronge cuckoo X X Yes | Paraaltic Tres insects fr_-.turpl] lnral
Barking owl o X Nammala, birda
Hawk owls
Boobook oWl X ¥ X ¥ Inseeta, mammals, birds
Baprn owla Barn owl X Insects, mammals, birda
Frogmouths Tawny Crogmouth X x X Tem | Tree branches Mainly ground insects
Owlet-nightjars Owlet-nightjar X Malnly ground insects
Spine=tailed awiflt X X Flying inaects
Swifts
Pork-tailed awiflt xz Flying insects
Azure kingfisher X X X Yes | Hole in Erée or bank hquatie inseebts, crustaceans, Clah
Laughing keokaburra I X X X Tea | Hole in tres Variety of animals
Kingrishera
Red-backed kingfisher XX Inaectn, reptllea
Sacred kinglfisher X X ox Yos | Hole in tree or bank Lizards, Fish, insecta
Beg-gaters Rainbow bes-sater I X x X Yoa | Tunnel in aand Flying insects
Rollers Dollar-bird I X X Yes | Hole in tree Flying inaecta
Lyrebirds Superb lyrebird X Yes | Rock ledge, btree base, ground | Inpects, worms, land molluacs
Laprka Zinging buahlark X X 4 Ground insecta
White=backed swallow b o X ¥Yea | Tunnel in bank Flying insectsa
Welcome awallow X X ¥ X X Yes | Under brldge,caves, Iin caves F].al:ln,g inaecta
dwallows and martina
Tres-martin X X X X Yea | Hole in tree Flying insectas
Falry=-martin X X X X Yea | Under ecaven, ledges, cavea Flying lnascta
Fipits Australian pipit X ¥ X Yea | Ground Seeds and ground insests
Ground cuckoo=shelko Inseats
Black-raced cuckoo=shrike X X X X Yoo | Tree branches Oround; tree and Mlying insects
Cuckoo ahrikes Little cuckoo-shrike X Tres and Tlylng insects
Cicada-bird x Tree insecta
White-winged triller I X X Yea | Tree branchea Oround and tree insects
Australian ground-thruah X Oround inascts and worms
Thrushes
Blackblrd I X X Yea | Shrub Worma | frulti ground inasckta
Spotted quail-thruan X Yea | Ground; low bush; boulder Oround inapects
Quall, thrushes and babblers
Orey-crowned babblor k4 X Yea | Tree branches Ground insects
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Family Common nams Habitat EE Heat location FPooda
fiq
1 2 3 4 % ]
Quail, thrushes, babblera White-browed babbler x i Yes | Tres branches Oround insects
felden=-headed fan=tail warbler|X Oround inseocts
Little grasabird X Yen | Stema of marah vegetation Ground inseota
014 world warblers Reed-warbler X Yea | Stema of reeds Inaects {around marah and water)
Brown songlark X X fGround insects; seeda
Rufoun scnglark X x Yen | Ground Oround insects
Supert blue wren X X Yea | Low in ahrub Oround insects; seeds
Wnite-throated warbler Yes | Tree branches Tree insects
Wentern warbler X Yes | Tree branohes Tree insects
Weebill X x Ten | Low tree Tree Ifnsecta
Striated thornbill I x Yea | Tree branches Tree innects
Little thornbill I X X Yea | Tree branches Tree inaects
Brown thornbill I X Yes | Low in shrub Shrub insccta
Buff-rumped thormbill L X Tes | Hole in tpee] shrub; ground dround and tree insects
Auntralian warblera Yellow-rumped thornbill X X X Yea | Tree or shrub branches Ground and tree insects
White-browed serub-wren I X Yes | Ground; low shrub Oround and shrub inaeata
Large=billed acrub=-wren X Yes | Tree branchea; fernsj vines Ground and tree insects
Heath wren X Tea | dround Inascta
Whiteface X X Yes | Hole In tree; shrub Ground insects
Speckled warbler X X Yen | Ground Ground insecta
Fllot-bird X Yes | On or near ground Oround inseéats; worms
Australian chats White-fronted chat X X Oround inseata
Jacky winter I X X Yea | Tree branches Oround and flying insectas
Soarlet robin X X x Yen | Tree branches Oround inaects and worms
Red-capped rabin X x Yes | Tree branahes Oround, flying and tree insecta
0ld-world flycatohers Flame robin roxox Yes | Tree branches Oround inpects and worma
Fink robin X Ground inaectn
Rone roblin X Shrub and ground insects
Hooded robin X X Yea | Low tres; ahrub Ground innectn
Southern yellow robin X x Yeos | Tree branches Oround and tree insects
Fantalls Orey Tfantall X X X Yen | Tree and anrub branches Flying inaecta
Rufous fantalil r X Shrub and flying inaectas
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Pamily Common name Habitat L Heat losation Foods
=
oy =
2 3 4 -
Fantaila (cont'd} Willle wagtall I X X Yea | Tree branchea Tree and Flying ilnsecta
Leaden flycatcher X Yea | Dead tree branch Tree and flying insects
Monareh [lycatchers ZSatin flyoatcher i X Yea | Tree branches Flying insects
Restleaa [lycatcher X X x Yes | Tree branches firound inmecta
Golden whiatler I X Tree insecta
Whistlera and Rufous whintler r X X ¥Yea | Shrub; tres Tres inseota
shrike-thrushes Gilbvert whistler X ground insscta
0live whistler X Tree inaecta
drey shrike-thruah X X X Yes | Oround; shrub; tree Ground insects and worms
Shrike=tit I X Xx Yes | Tree branches Tres inasats
Shrike-tits Crested bellbird I Yes | Low in tres or in stump Oround inascta
Eastern whipbird X Ground insects and worms
Huthatchers orange-winged aittells X X Yes | Dead tree branch Trae inseots
Brown tref-oresper X x X Yen | Hole in tree Tres inaectn
Australian tree creepers White-throated tree-creeper r X Yes | Hole in tree Tree insects
Red=browed tres-creeper X Tres inascka
Mistietoe bird X X Yes | Tree branches Mistletoe berries; lnseats
Spotted pardalote XX X Yon | Hole in tree; tunnel in hl.nlnl Tres inasots
Flower-peckera Yellow=tipped pardalote Tree insects
Eastern striated pardalote X X Yes | Hole in tree; tunnel in bank Tree inaecta
Striated pardalote I X X Yea | Hole in tree; tunnel in ba Tres inascts
Slvereyen Grey=-breasted allvereys i I Yea | Shrub Shrub insecta; frults; berrles
Fuscous honeyeater X X Yes | Tree branches; shrub Inseats; nectar
fellow=-Taced honeyeater I X Yoa | Tree branches; shrub Inseats; nectar; frult
White=plumed honsyeater I X X Yea | Tree branthen Insecta; nectar
White=sared honeyeater X X Yes | Low shrub Insetea; nectar; frolkt
Honeyeaters Yellow=tulted honeyeater X Yos | Low shrub Tnaeats; nectar
Brown=headed honeyeater I X X Yea | Tree branches Inaecta; nedtar
White-naped honeyeater X X ¥Yen | Tree branches Inaecta; nectar
Black=chinned honeyeater x Yon | Tree branches Insectsa; nectar
Blue-faced honeyeater X Insecta; nectar; frult; barries
Little friar<bird X X Yen | Tree branchea Insecta; nectar; frult; berrles
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Family Commsn name Habitat EE Heat location Foods
1l..: -
1 2 3 45 6|28
Holsy friap-vird I X X X Yen | Troe branches Tnaecta; nectar; frult; barriea
Crescent honeyeater X Yea | Sheub, cloas te ground Inaecta; nectar
Fainted honeyeator X Yoa | Tree branches Hectar; miastletoe berrles
Hegent honeyeater I x X Yen | Tree branches Insects; nectar; frult
lioneyeatera (cant 'd)
Eastern apinebill X Yea | Tree branches; ahrub Inaecta; nectar
Holay miner I ¥ X X Yea | Tree branches Inaecta; nectar; frult; berries
Rod wattle-bird I X X X Yoa | Tree branches Insecta; noctar; frult
Mamond fipetall I X I X Yea | Tree branches; shrub Ground inaecta; sceds
Grass Clnches Red-browed Fineh X X X| Yes | Small tree; shrub Ground and shrub lnaecta; seeds
Zebra Clnch X X Yea | Shrub Ground insecte; acoda
Houne BparroW i i Yen | Creview; shrub tround inpecta; asceds; fruit
Weaver inchen
Tres aparcow X X Oround inaects; sceds
Typieal Finches Goldfinch ¥ X %X X| Yes | Low tree; shrub Seeds; apidera
dtarlings Starling I X x Yesa | Hale in tree; crevice Insects; worma; fruit
arlelen Olive=hacked orlole I X T X Yes | Tree branches Tree inascts; Prults; berries
Magppie lark S A | x Yen | Tree branches Aquatic and ground insects; molluscs
Mud-nent bulldera
White-winged chough X ¥ X ¥ X|¥es | Tree branches Inascta; aseda
Mankod wood=awsllow X X _Flyiﬂ.ﬁ inaecta
Wosd=nwnlLows White=browed weed-swallow I X X Yes | 3hrub; tres; atump Flying lnaeccta
Dusky wood-awallow r ¥ ¥ X Yen | Tree branches; stump Plying inseokts
Fled currawong X ¥ X X X|Yaea| Tree branchen Omnivaraus
Grey currawcng X fen | Tree branches Inaeets; frulta; berries
Australinn magples Grey outeher-bird X Tnascta; birda; reptilea
Rlack-backed magple X X X x Yoo | Tree branchea Omnivorous
White=backed magple I ¥ x ¥Yon | Tree branches Omnl vorous
catin bower-bied X Oround insectn; Frulta
Crown and ravens Australlan raven r ¥ x X Yea | Tres branches Omnlvoraus
Little raven X Omnd voraus




B.

This contains a list of mammals recorded
in the districts, whlile Appendix 5 C
contains distribution, habitat, abun-
dance, breeding and dlet iInformation

for each of the specles. The scilent-
ific nomenclature follows that of Ride
(1970). The list records mammal speciles
present in the area elther now or 1in

the recent past (within approximately
100 years).
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MAMMALS

Sources: (In addition to published work)
Monash University (M.U,) and the Fish-
erles and Wildlife Division (FWD)
surveys; mammal Survey Group of Victoria
(MSGV) records; National Museum of Vie-
toria (NMV) and Fisheries and Wildlife
Division (FWD) collections; local resi-
dents Mrs. E. Collins (Chiltern),

Mr. L. MecCready (Dandongadale), and

Mr. P. Sheridan (FWD) (Wangaratta).
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Tachyglossldae:
Tachyglosesus aculeatus
Ornithorhynchidae:
Orinthorhynchus anatinue

Macropodidae:
Maeropus giganteus
Wallagbia bicolor
Petrogale penieillata
+Potorous tridactylus
Phalangerldae:
Trichosurus vulpecula
T. eaninus
FPetauridae:
Pgeudocheirus peregrinus
Petaqurus breviceps
P, norfolcencis
P, aquetralis
Sehoinobates volane
Burramyidae:
Aerobates pygmaeus
Cercartetus nanue
Phascolarctldae:
Phaseolaretos einereus
Vombatidae:
Vombatue ursinus
Feramelidae:
Peramelee nasuta
Dasyuridae:
Dasyurus maculatus
Phascogale tapoatafa
Antechinue flavipes

MAMMALS LIST

MONOTREMATA

Echidna

Platypus

MARSUPIALIA

Great grey kangaroo

Black wallaby
Brush-talled rock wallaby
Potoroo

Brush-talled possum
Bobuck

Common ring-talled possum
Sugar glider

Squirrel glider
Yellow-bellled glider
Greater glider

Feather-talled glider
Eastern plgmy possum

Koala

Wombat

Long-nosed bandicoot
Tiger cat

Tuan
Yellow-footed antechinus



A. stuartii
4. swainsonii

Leporidae:
*0ryetolague cuniculus

Muridae:
Rattus fueeipes
Hydromye chrysogaeter
*Mua musculuse
*Rattue rattus

Vespertilionidae:
Nyetophilus geoffroyt
Eptesicus pumilue
Chalinolobue gouldii
Chalinolobue morio
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Brown antechilnus
Swalnson's antechinus

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:

Pteropodidae:
Pteropus scapulatus
P. polioeephalus
Emballonvridae:
Taphozous flaviventris
Rhinolophidae:
Rhinolophue megaphyllus
Vespertilionidae:
Nyctophilua timoriensis
Miniopterus schreibersii
Myotis adversus
Nyeticeius greyti

Red fruit bat
Grey-headed fruilt bat

Yellow-bellied bat
Eastern horse-shoe bat
Greater long-eared bat
Bent-winged bat

Large-footed bat
Little broad-nosed bat



92

Molossidae:
Tadarida australis White-striped bat
T'. planiceps Little flat bat
CARNIVORA
Canldae:
*Vulpes vulpes Fox
Cantie familiaris Dingo
Felidae:
*Felig ecatus Cat
ARTIODACTYLA
Suidae:
*Sus scrofa Pig
Cervidae:
*Cervus untiecolor Sambar deer
Bovldae:
*Capra hircus Goat

+ The locality information for this specimen record 1s probably errcneous
(J. Dixon, National Museum of Victoria, pers. comm.).

¥ TIntroduced speciles
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c. MAMMAL ABUNDANCE, DISTRIBUTION, FOOD, HOME
RANGE, NEST SITES, AND SPECIMENS COLLECTED

rTachyglosesus aculeatus (echidna)
Abundance & distribution: Widespread but uncommonly encountered. 81x 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 1s fairly
sedentary 1if food 1s plentiful, but covers large distances when 1t is scarce.
Nest sites: Over-winter hibernation sites are dug under logs, rocks, or may be
situated 1in rabblt burrows.
Habitat preference: It probably occcurs throughout all habitat types in the study
area with the possible exception of intensive farming areas (e.g. tobacco farms).
Most recent specimen: 1972 (FWD 8482); observed in 1973 surveys (MU & FWD).

Ornithorhynchus anatinus (platypus)
Abundance & distribution: Not commonly observed, probably because of 1ts cryptic
hablits. Local residents report that they are common and cccur 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 annellds.
Nest sites: Burrows are constructed in loose soll along banks of streams. The
close proximity of burrows to the ground surface, usually less than one foot and
occaslonally as little as a few inches, makes them susceptible to cave-lns when
heavy animals such as cattle graze along river banks.
Habitat preference: Most rivers and some of thelr more substantial trlbutarles
are sultable; the platypus needs permanent water, preferably with muddy substrates.
Most recent specimen: 1972 (FWD 8481).

Macropus giganteus (great grey kangaroo)
Abundance & distribution: Common and widespread, usually assoclated with the
larger blocks of forest and woodlands.
Food: Chiefly grasses, but they also browse on sclerophyllous shrubs.
Home range: Movements are probably related primarily to food avallability. They
can travel long distances but are relatively sedentary i1f food 1s 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: Assoclated with relatively open flat country or sloping
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foothills (a variety of dominant vegetatlion forms are suitable). The important
habitat requirements are shelter (trees and shrubs) and open grassland for grazing.
Most recent specimen: 1972 (FWD 8375); observed in 1973 surveys (MU & FWD).

Wallabia bicolor (black wallaby)
Abundance & distribution: Common and wldespread in the larger blocks of Crown
land.
Food: Grasses and browse shrubs.
Home range: Probably falrly sedentary; in cptimum areas 1 ha appears sufficient
to support one animal, but this area 1s rarely clircular and often 1s intricately
related to adj)acent 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 1nclude mixed box woodland, broad- and narrow-leafed peppermint forest, and
alpine ash forest.
Most recent specimen: 1972 (FWD 8730); observed in 1973 surveys (MU & FWD).

Petrogale penicillata (brush-tailed rock wallaby)
Not recorded in the study area, but some of the older resldents remember them
being abundant on Mount Typo "many" years ago.

Potorous tridactylus (potoroo)
The evidenee for this specles belng present in the area 1s a specimen lodged in
the National Museum. The present curator of vertebrates (Mlss J. Dixon) believes
the specimen was mislabelled and that 1t probably originated from a southern
coastal district.

Trichosurus vulpeecula (brush-talled possum)
Abundance & dilstribution: Common and wildespread throughout the study area.
Food: Predominantly vegetarian; malnly frult and leaves.
Home range: Probably several hectares per animal, but ranges overlap. Territorles
are marked with secretions from speclalized scent glands.
Nest sites: Usually retires to hollow limbs durlng 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 1s also
a successful resident in cultivated and urban areas.
Most recent specimen: 1973 (NMV C10801).
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Trichosurus caninus (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.
Food: Predominantly vegetarlan; mainly frult and leaves.
Home range: Frobably simllar to T. vulpecula.
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).

Pgeudocheirus peregrinue (common ring-tailed possum)
Abundance & distribution: Moderately common and wildespread.
Food: Primarily vegetable matter; malnly frult, seeds, and leaves.
Nest sites: Either buillds a spherical nest in dense arboreal vegetation or nests
in hollow limbs.
Habltat preference: Characteristically a specles of dense shrub layers such as
occur in wet open forest and gully vegetatlon. Populations also inhablt narrow-
leafed peppermint forest, mixed box, red gum, and callitrls pine assoclations.
Most recent specimen: 1972 (NMV C10503); observed during 1973 survey (MU).

Petaurus breviceps (sugar glider)
Abundance & distribution: Uncommon, but widespread.
Food: 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).

Petaurue norfolecensis (squirrel glider)
Abundance & distribution: Rare; distributlon uncertain but probably restricted.
There are records from Beechworth and near Chiltern.
Food: Insects and blossoms.
Nest sites: Hollow limbs.
Habitat preference: The few avallable records indicate that it inhabits open dry
woodland such as red gum and red ironbark assoclations.
Most recent specimen: 1972 (NMV C10809).
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Petaurus australis (yellow-bellied glider)
Abundance & distribution: No specimens are known from this area but 0'Donnell
(1970) in an account of gliders in the Porepunkah area almost certainly refers
to this species in mistake for the greater glider (Sehoinobates volans). (The
MU survey reports possible sightings at the Stanley Yelbow forestry camp).
Food: Blossoms, sap, and insects.
Home range: Possibly requlires a larger area than other possums, but few
quantitive data have been accumulated.
Nest sites: Hollow limbs.
Habitat preference: Usually wet open forest and in the study area 1t 1s probably
restriected to this forest type (with the exception of snowgum woodland).
Most recent specimen: None from the study area.

Sehoinobates volans (greater glider)
Abundance & distribution: Common and widespread.
Food: Exclusively vegetarlan, it shows a preference for particular speclies of
plant, mainly eucalypts, but also eats mistletoe.
Nest sites: Hollow limbs,
Habitat preference: All wet open forest hablitats including snow gum in some areas,
and some dry open forest habitat such as broad-leafed peppermint, The most
favoured habltat appears to be a mixture of narrow-leafed peppermint and blue gum.
Last specimen collected: 1966 (FWD P627); observed in 1973 surveys (MU & FWD).

Aerobates pygmaeus (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: 1961 (FWD FF 221).

Cercartetue nanus (Eastern plgmy possum)
Abundance & distribution: Uncommon and probably restricted. Most records are
from the Yackandandah area.
Food: 1Insects, blossoms, and nectar.
Nest sites: Hollow 1limbs and crevices.
Habitat preference: Usually occcurs 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: 1968 (FWD P773).
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Phascolarctos cinereus (koala)
Abundance & distributlion: 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 1928 and 21 at Chiltern in 1968.
Food: Strictly vegetarian, with a preference for leaves of particular eucalypt
specles.

Nest sites: None constructed.
Habitat preference: Determined mainly by the availabllity of sultable food trees,

which, in the study area, Iinclude manna gum, messmate, swamp gum, and narrow-

leafed peppermint.
Last specimen collected: 1965 (FWD 164).

Vombatus ureinue (wombat)
Abundance & distribution: Common and wldespread.
Food: Strictly vegetarlan: 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 molist gully areas throughout
wet and dry open forests. There 1s conslderable evldence 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 (FWD 8697).

Perameleg nmasuta (long-nosed bandicoot)
Abundance & distribution: Uncommon but fairly widespread.
Food: Omnivorous but primarily an invertebrate-eater.
Nest sites: Bullds 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 gulliles.
Last specimen collected: 1972 (NMV C10523).

Dasyurue maculatus (tlger cat)
Abundance & distribution: Rare. There are few records from the study area. One

specimen 1s 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 crevlces,
Habitat preference: Occurs in most habitat types in other Vietorlan areas, but
its status 1n thils study area is unknown.

Last specimen recorded: 1959 (FWD D230).

Phascogale tapoatafa (tuan)
Abundance & distribution: Uncommon but wldespread,
Food: Vertebrates (E.G, birds) and insects.
Nest sites: Hollow logs and arboreal crevices.
Habltat preference: Most commonly found in drier vegetation communlties such as
woodland and dry open forest, but probably occurs throughout most forest habltats.
Last specimen recorded: 1970 (NMV C10295).

Antechinue flavipee (yellow-footed antechinus)
Abundance & distribution: Uncommon and restricted to the north-western half of
the study area.
Food: Primarily arthropods.
Nest sites: Hollow logs.
Habitat preference: Woodland with well-developed litter; ground cover 1s
usually essentilal.
Last specimen recorded: 1947 (NMV C1016); recorded in 1973 surveys (MU).

Antechinue atuartii (brown antechinus)
Abundance & distribution: Common but more or less restricted to the south-eastern
half of the study area.
Food: Primarily arthropods.
Nest site: Hollow loge and arboreal crevices,
Habltat preference: Generally found 1n wet open forest communities with substant-
1al development of ground litter and/or ground shrubs.
Last specimen recorded: 1973 (NMV C11255); recorded in 1973 surveys (MU & FWD).

Antechinus swainsonii (Swalnson'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: Found in moist gully situations where ground vegetatlon
(e.g. water fern and sedge) 1s well developed. This type of situation 1s 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 & FWD).

Rattus fusecipee (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 bullds nests 1n hollow logs.
Habitat preference: Common in all forest types where the understorey is well
developed, This 1s particularly noticeable along moist creek gullies, where the
bush rat population attains its highest density.
Last speclimen recorded: 1973 (NMV C11120); recorded in the 1973 surveys (MU & FWD).

Hydromys chrysogaster (eastern water rat)
Abundance & distribution: Moderately common and widespread.
Food: Arthropods, mollusecs, and carrion.
Nest sites: Digs an elaborate serles 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. Thelr range extends
along the fast-flowing highland rivers and streams but they are not common in
these areas.
Last specimen collected: 1968 (FWD R3677).

Canie familiarie (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 Interbreedling 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 Vermln and Noxious
Weeds Destructlon Board, 1n 1973.

Felis eatus (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 vulpes (fox)
Abundance & distribution: Common and wldespread.
Food: Small to medium animals such as reptiles, mammals, birds, frogs and insects,
Young foxes often feed on fruit.
Habitat preference: Occurs throughout meost habltats,

Oryetolagus cuniculus (rabbit)
Abundance & distribution: Common and widespread.
Food: Grasses and herbs.
Habitat preference: Occurs, with varying density, through all habltat types.

Lepus europaeue (hare)
Abundance & distribution: Uncommon and restricted.
Food: Grasses.
Habitat preference: Open grassland, as occurs in lowland farm areas in the
north-west of the study area.

Capra hircus (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.

Sus eerofa (plg)
Abundance & distribution: Uncommon and restricted,
Food: Omnivorous.
Habitat preference: Restrlcted 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
speclies listed below have been recorded, but anything up to elght additional small
specles and two frult bats might be added to the list if bats were collected
systematically. Small bats (microchiropterans) in general occur throughout the
region, Those listed in Appendix 5B are also insectivorous. As with the four below,
detalls of habitat specificity are not known. The horseshoe and bent-winged bats
both roost in caves, but all the other specles usually roost in hollow limbs and
tree crevices.
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The bat population in any one area 1s unlikely to be static., Nomadism and large-
secale migrations are common to many bat specles, probably including the two large
frult bats (megachiropherans) that may be recorded in the future. They are uncommon
in Victorlia, but both have been recorded in other north-eastern districts.

Nyetophilus geoffroyi (lesser long-eared bat).
Abundance & distribution: Probably common and widespread.
Food: Airborne insects.
Nest sites: Usually hollow limbs, but the species willl cccasionally nest in
buildings.
Habitat preference: Probably all forest and woodland communities and certainly
woodland and dry open forest areas.
Last specimen collected: 1961 (NMV C3163).

Eptesicue pumilue (little bat)
Abundance & distribution: Recorded by 0'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 speclimen collected: None.

Chalinolobue gouldii (Gould's wattle bat)
Abundance & distribution: Probably common and widespread.
Food: Airborne insects.
Nest sites: Tree hollows and crevices; in other areas often found 1n the roofs
of houses.
Habitat preference: Probably ocecurs throughout the forested areas, but 1s more
often recorded in dry rather than wet open forest.
Last specimen recorded: 1909 (NMV C5140).

Chalinolobus morio (chocolate bat)
Abundance & distribution: Probably wldespread and common.
Food: Alrborne 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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F. AMPHIBIANS

Sources of information:
1. Zoogeographic types after Littlejohn (1971).
2. Distributions: based on information supplied by Mr. A.J. Brook.

3. Abundance: Fisheries and Wildlife Divislon 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. Feeding: based on information obtained from specimens from the Fisheries
and Wildlife Division 1974 survey.
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Litoria aurea raniformis (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 1life spans may extend from 12 to 19 months. Larvae are free-

swimming,

Litoria paraewingi
Zoogeographlic 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).
Breedlng: Interbreeds wlth northern L. ewingi to form hybrlids in the Mitta
Mitta River region. Larvae are free-swimming.
Feeding: Take adult terrestrial insects such as beetles and aquatic larval

insects,

Litoria lesueuri (Lesueur's tree frog)
Zoogeographic type: Wide-ranging.
Distribution: Mainly aasocliated with rivers in higher areas.
Abundance: Common.
Habitat preference: Flowing water inecluding high-altitude atreams. Larvae are
adapted to 1life on fast-flowlng streams.
Feeding: Foods may include beetles, splders, gastropods, and annelld worms.

Litoria maculata
Zoogeographlc type: ©Southern bassian.
Distribution: The only report of this species in the study area 1s a doubtful
record of one specimen from near Glenrowan.
Abundance: Rare.

Litoria peroni (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.

Geoerinia vietoriana
Zoogeographic type: Southern bassian.
Distribution: Favours higher altitudes 1n 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 terrestrlal positions that are later
flooded, From egg to metamorphosis takes 6--8 months,

Limnodynastes dumerili dumerili (bull frog)
Zoogeographle type: Eyrean.
Distributlion: Widely distributed in valleys and lowland areas, tending to avold
highland areas.
Abundance: Common.
Habitat preference: Temporary and permanent dams, ponds, swamps, and running
waters ( adults and tadpoles).
Feeding: Food includes insects.
Breeding: Eggs are deposited in a large frothy egg mass attached to vegetation
in sti1ll waters. Larvae are free-swimming and the total larval 1life span is
13--16 months.

Limnodyanstes peront (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 vegetatlon
in still water. Larvae are free-swimming.

Limnodynaestee tasmaniensis (Spotted Marsh Frog)
Zoogeographlc type: Eyrean.
Distribution: Widely distributed in lowland areas extendlng 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 vegetatian in
still water. Larvae are free-swimming.

Neobatrachus pietus (Spade foot toad)
Zoogeographic type: Eyrean.
Distribution: Floodplains of Kiewa and Ovens Rlvers.
Abundance: Uncommon.
Habitat preference: Most temporary waters.
Breeding: Larvae are free-swimming and from egg to metamorphsis takes about
}%-~7 months.

Pseudophryne bibroni {Bibron'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 terrestrlal positions that will later
be flooded. Larvae hatch 1in an advanced state of development and seek out
shallow shaded pools. From eggs to metamorphsis takes 6--T7 months.
Feeding: Food may include small beetles.

Ranidella signifera (brown froglet)
Zoogeographic type: Wide-ranging.
Distribution: Extensive, mainly assocliated with rivers and flood-plalns.
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.
Feeding: Insects, including flies.

Ranidella parinsignifera and R. sloaneti
Zoogeographic types: Eyrean.
Distribution: Flood-plalns of major rivers.
Abundance: Common.
Habitat preference: More permanent flowing or still waters.
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Uperoleia rugosa
Zoogeographic type: Eyrean.
Distributlon: Assoclated with flood-plalns of the Mitta Mitta Rlver.

Abundance: Uncommon.

Limnodynastes fletehert (Barking Frog)
Zoogeographle type: Eyrean.
Distrubtlon: Restricted to flood-plains of the Murray, Ovens and Mitta Mitta
Rivers.

Abundance: Uncommon.
Hablitat preference: Helatlvely permanent open water,
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APPENDIX 6

EXPLANATION OF SOIL TERMS

S0il horizon

A layer of soll material that lies
approxlimately parallel to the surface
and differs from other layers. A pro-
file is a vertical sectlion through all
the soll 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 molst samples of the soil
and may be checked against laboratory
analysis for the actual proportions
present.

The texture grades may be arranged in
gix texture groups as follows:

l. The Sands - sand; loamy sand; clayey
sand;
The Sandy loams - sandy loam; fine
sandy loam; light sandy clay loam;
The Loams - loam; loam, fine sandy;
8ilt loam; sandy clay loam;
The Clay loams - clay loam; fine
sandy clay loam; silty clay loam;
The Light elays - sandy clay; silt
clay; light clay; light medium clay;
« The Medium-Heavy clays - medium clay;
heavy clay.

= w

o N

c0ll structure

Refers to the combinatlion or arrange-
ment of primary soill particles into
secondary partlecles, or peds, and may

be graded according to the distinctness,
cohesion, stability, size, and shape of
these peds (or to thelr absence).

Infiltration rate

The solls abllity to absorb heavy rain;
it depends on propertles at and below
the surface (surface crushing, porosity,
impeding horizons) and on existing
moisture status of the soil.

Availlable water

Refers to the amount of water that the
s0ll can store after drainage in a form
avallable to plants. Such stored water
may prolong plant growth after losses
due to evapotransplration exceed galns
from precipitation.

Alr porosity

The proportion of the soil volume filled
by air several hours after rain.

Carbon:nitrogen ratilo

Indicates the amount of avallable nit-
rogen. Ratlos of less than 12 seem to
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be desirable for the satisfactory
growth of most crops, and pastures, but
in virgin scll 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 soll.
Ions such as phosphate or calclum can

be exchanged for other ions in the soll

and may thus be availlable for plant
growth.

Soil pH

Its degree of acidity (or alkalinity) -
the higher the pH, the more alkaline in
the solil.

Gllgaied

Refers to calcarlous clay solls with a
local rellef of mounds and depressions.
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HORIZONTAL SCALE 1:250,000
VERTICAL SCALE 1:50,000
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