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FOREWORD

The Land Conservation Act, 1970 estab-
lished the Land Conservation Councll
whose function is to "ecarry out invest-
igations and make recommendations to
the Minister with respect to the use of
public land in order to provide for

the balanced use of land in Victoria".

This report sets out to describe and
assess the natural resources of the
publie land in the North Eastern Area,
District 1 and provides a factual basis
on which members of the community may
base their submissions to the Council.
It ensures that all those persons and
bodlies who have an interest 1n the
future use of publiec land in thils area
can obtaln and study the basie infor-
mation, which the Council will itself
study, and so make informed and
constructive suppestlions to the Council
for 1ts consideration.

In making this report available the

Government hopes that all interested
parties will be able to participate in
an informed fashion in the process of
consldering how public lands should be
used. It 1s hoped that in making
submissions, members of the community
will use as a basis the information
provided by thils study. The Council
will make its recommendations only after
due consideration of these submissions.

Demands for land for various purposes
are many and varied, some of which are
compatible and some conflleting or
competitive. It is therefore lmportant
that decisions made are based on factual
eyldence, not on subjective criterisa.

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

Gazette, Jfﬁfggkﬁ;égflﬂ;£¥{z

3.0.McL. DIMMICE
Chalirman

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

EXTRACT

Publle Land

{1) "Public land" means -

(a) land which is not within a city
town or borough and 1s -

(b)

(1)

(11)

(111

any other land which the Govern-

unalienated land of the
Crown including land
permanently or temporari-
ly reserved under section
14 of the Land Aet 1958
and State forest;

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

vested 1n the Melbourne
and Metropolitan Board of
Works; and

or in Council declares under
sub-section (2) to be public
land for the purposes of this

Act.,

"Reseprved forest" and "State forest"
have the same meanings as 1n section
3 of the Forests Aet 1958,

{2) The Governor in Councll may on the

recommendation of the Minister made
after consultation with -

(a) any Minister of the Crown 1n
whom any land is vested; or

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

by proclamation published in the
Covernment Gazette declare any such
land to be public land for the pur-
poses of this Act.

Functions of the Council

Section 5.

{1) The Counecil shall -

(a) carry out investigations and
make recommendations to the
Minlster with respect to the use
of publiec land in order to pro-
vide for the balanced use of
land in Viectoria;
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(2)

{b) make recommendations to the
Governor in Council as to the
constitution and definition of
water supply catchment areas
under the Soil Conservation and
Land Utilization det 1958; and

(e) advise the Soil Conservation

Authority concernling policy on

the use of land (whether publie

land or any other land however
vested) in any water supply
catechment area.

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

of areas which
significant;

(a) the preservation
are ecologically
(b) the conservation of areas of
natural interest beauty or of
historical Interest;
(c) the creation and preservation of
areas of reserved forest;
(d) the creation and preservation of
areas for national parks;
(e} the creation and preservation
of areas for leisure and rec-
reation, and in particular of
areas close to citles and towns
for bushland reereation
reserves;

(3)

(4)

(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 recommen-
dation shall include the Council's
opinion as to the best method of
alienating the land to ensure the
most satisfactory use and manage-
ment of the land in the publie
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
Victoria and the Council shall
consider any such submissions before
making any recommendation under
paragraph (a) of sub-section (1).

Investigations, Notices and Reports

Section 9.

(1) The Council shall not make any re-

commendation under this Act in
relation to any distriet or area
without a prior investigation of the
district or ares.
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(3)

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

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

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

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

(¢) publish notice in a newspaper
circulating throughout the
otate and in a newspaper cir-
culating partlicularly in or in
the vicinity of the area or
district investigated of the

(v)

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

(4) The Council shall consider any sub-

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

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

Section 10,

(1) Not earlier than 60 days after

notice belng given under paragraph
(b) of sub-section (3) of section 9,
the Council shall send a copy of 1its
proposed recommendation to -

(a) the Council of any municipality
in the munielpal district to
which the recommendation relates
1s situated;

(b} any other publie authority or
povernment department that in
the opinion of the Council has
an interest in the area of the
proposed recommendation; and

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



(vi)

(3)

and shall consider any submisslons
received within 60 days of the send-
ing of suech copy to the Council,
authorlity, department, person or
body or 1n the case of a public
authority or povernment department
withlin such longer perlod as may be
apgreed upon between the Minister and
the Minister administering that
department or responsible for that
authority.

Where any recommendation is made to
the Minister under thils Act 1t shall
be accompanlied by a copy of any sub-
missions received from any person
body department authority or council
pursuant to the provlisions of sub-
section (4) of section § or sub-
section (1) of thls sectlon.

Where the Council has made a recom-
mendation te the Minister under
paragraph (a) of sub-section (1) of
section 5 the Minister may, after he
has given not less than fourteen
days notlee of hls intention so to
do to the Mlnister administering a
povernment department or responsible
for a publiec authority recommend to

A copy of the Land Conservation Aet 1970

can

be obtalned from the Government

the Governor in Council that notice
of the recommendation or that part
of the recommendation that affects
the povernment department or public
authority concerned and where notice
of that recommendation or part is so
iriven by the Governor in Couneil it
shall be the duty of the government
department or public authority to
use all diligence and dispatch to
plve effeet to such recommendation
so far as it affects any land vested
in or controlled by 1it.

Copy of every Recommendation and of
Proposals to be Tabled in Parliament

Section 11.

A copy of every recommendation of the
Council made under sub-section (1) of
section 5 and of the proposals of the
Council submitted to the Minlster
pursuant to sectlion 7 shall be laid

before both Houses of Parliament within

fourteen days of the making thereof
if Parliament is then sitting and if
Parliament 1s not then sitting within
fourteen days after the meeting of
Parllament.

Printing Office, 7a Parliament Place,
Melbourne, 3002.
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AIMS AND METHODS

This report sets out to present all
avallable information relevant to making
decisions on the future use of public
land in the study district. It desorlbes
the nature of the environmental features
together with the character and distri-
bution of the plant communitles and
animals 1n the area. It also examlnes
the forms of land use that will make
demands on public land, and attempts to
assess thelr impact. It does not contain
land use recommendations for public
land, but rather provides a factual
basls on whieh land use recommendations
can be formulated,

Existing information collected from pub-
lished reports, government departments,
publie authorities, private organiz-
ations, and individuals has been supple-
mented by short-term reconnaissances of
mammals, reptiles, and amphibians.
However, our knowledge of the environ-
ment, and of the interactions between
land management practices and the
environment, is still far from complete,.
Thus, when contemplating land use
changes that involve substantial alter-
ations to natural environments, we must
make conservative initial land use
decislions until we know more about them.

Many people who are interested in the
future use of public lands may lack a
technical background in some of the
relevant fields. Thus, while complex
issues are not avolded, non-technical
language has been used as far as
possible. Sectlons on basie
principles, included in several
chapters, may help to place the
descriptive material in perspective and
relate the varlous chapters to each
other.

The four parts

Part I sets out the alms of the study
and defines and briefly describes the
study district. Followlng an outline
of conservation principles, it gives a
history of the reglon, 1including a
brief account of the Aboriginal inhab-
itants and subsequent development of
the district by the early settlers. A
locality plan of the district is
attached,

Part II describes the nature of the mailn
features of the environment for the
whole study district. Maps inecluded
show physlography, geology, and
topography and rainfall, Another map



in a pocket at the back of this report
delineates plant communities. Mammal,
bird, and reptile habitats are
described in terms of these commun-
ities. Finally, this part considers
the features of the land together,
describes them in tabular form, and
maps twelve units (termed land systems)
in which distinctive environmental
patterns occur,

Part III deals with the main forms of
land use that are likely to make
demands on publlie land, After
describing the hazards that occur in
the region, such as eroslon and fire,
it discusses any deterioration in the
condition of publie lands that may
oceur as a result of changes of land
use, Then, for each form of land use,
this part considers the present level
of activity in the district, the likely
future demand, and the capability of
public land to produce the products
associated with the particular land
use. The capability of privately
owned land 1s also assessed in some
cases. Finally, it deals with the
relations between the various types of
land use. Maps showing recreation
resources, minerals, and the present
forms of primary production are
attached.

In Part IV the public land is divided
into 13 blocks for ease of description
and consideration. A map showing

these blocks is attached. Part IV

then describes the nature of the public
land in each block and assesses 1ts
potential for the various forms of land
use and assoclated hazards and
conflicts. These descriptlions and
assessments are set 1n a consistent
format of headings and sub-headings so
that the reader can readily find
specifie information for any block and
compare it with others.

A map of publie land, in the pocket at
the back of the report, may be useful
in preparing submissions,.

Appendix I contalns tables of climatic
data.

Appendix II, prepared by J.H. Willils,
provides lists of wvascular plants
compliled for five localitles in the
study district during brief visits.

Appendix III lists the birds and mammals
of the study district and shows broad
habitat type and abundance for each
specles,

It also lists reptiles recorded for the
district, and indicates the habitat type
and biological characteristics for each
species.

Also included 1s a 1ist of the probable
and recorded amphlblan species of the
district and a list of fishes.



CONSERVATION PRINCIPLES

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

Conservation can be considered as an
endeavour to resclve conflicts between
the individual and soclety about the
present and future use of rescurces,
and between competing uses of the same
resource. The conservationist recog-
nizes that a community needs land for
recreational, scientific, and aesthetic
purposes as well as for the production
of food, timber, and minerals, or for
urban and industrial use,

The Use of Resources

Two broad classes of natural resource
may be distinguished:

Non-renewable resources

The quantity of these resources does

not lncrease significantly with time,
and use consumes them. The expansion of
Victoria's economy last century was
based on the exploltation of gold - a

non-renewable resocurce. The oll and gas
fields of Bass Strait provide another
example.

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

Renewable resources

The quantity of a renewable resource
such as timber or wheat may lncrease or
decrease with time. Animal and plant
communities and landscape fall wlithin
this class. The balance of resource use
is likely to change with time, and the
definition of resources will change as
technology changes.

Relations Between Resource Uses

Many uses of a resource are compatible,
They may be supplementary and add to
each other, or complementary in that one
use henefits from the other, but they
may also be competlitive when an ilncrease
in one leads to a decrease 1in the other.
For example, the relation between timber
production and picnics within a forest
may be complementary in the sense that
picnickers gain access along tracks and
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use open spaces created during timber
operations. 1t may become competitive
1f logeing makes the forest an unsuit-
able picnic area, and at other times
picnickers may present a considerable
fire risk. In general, decisions on
land use wlll invelve selecting major
land uses for a particular area, and
determining other uses compatible with
these and the intenzility of use above
which they become inccompatible,

The Principles of Land Use

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

The concept of balance involves equal
conaideration of the needs of all sec-
tions of society, on both regional and
State bases, as well as the needs of
this and future generations., These needs
should be eclearly stated as aims.

Conclusion

Qutstanding natural features should be
preserved,

The intangible values of recreation,
aesthetics, and preservation must not be
ignored, In addition to actively
providing land for these purposes, we
must also consider the impact of other
land uses upon them.

Where several land uses are compatible,
land should be available for all such
uses, It may be necessary to define
major aims and to assess levels above
which secondary uses are unacceptable.

Where land has been committed to a
particular use, it should be managed so
that 1ts capabllity for that use 1z not
impaired. Uncommitted land should be
maintained in a condition that will
allow the widest possible choice of
future uses.

Polley measures should stimulate the
best use of partly developed lands and
dlscourage significant changes in
natural areas,

Review and reassessment of land becomes

necessary as soclety and technology
change.,



THE STUDY DISTRICT

The dilstrict covered by this report
consists of land in the Shires of Upper
Murray and Towong.

It is bounded on the north and east by
the New South Wales-Victoria border,
from Bunroy on the Murray River to Mitta
Junction at Lake Hume. The boundary
then runs along the inundated course of
the Mitta Mitta Rlver to the railway
bridge across Lake Hume. From here 1t
follows the Murray Valley Highway east
to Bullioh, continues along Tallangatta
and Bucheen Creeks to Cravensville, and
thence eastwards to Bunroy (see the
locality plan facing page 6).

The total area wilithin the distriet is
318,000 hectares (786,000 ac), of which
approximately 153,500 ha (379,300 ac) is
publie land, mainly in several large
consollidated areas. Little private
property remains uncleared.

The district forms part of the Lake Hume
Catchment and has been proclalmed as
such under the Soil Conservation and
Land Utilization Act of 1958. The
Murray River is part of New South Wales.
(Its headwaters were formerly termed the
Indl River,) Major streams flowing into
the Murray or directly into Lake Hume

11033/72=2

include Thowgla, Corryong, Cudgewa,
Koetong, and Tallangatta Creeks.

The quite varied topography ranges from
uplands to steep hills, valleys and open
plains. Igneous rocks predominate in
the north, sedimentary and metamorphic
rocks in the south. The climate varles,
from hot dry summers and cool winters at
the lower elevatlons - on the plains and
in the broad valleys - to mild summers
and cool to cold winters at the higher
elevatlions, such as the plateaux at
Shelley, Mount Cudgewa, and Mount
Burrowa.

Average annual rainfall varles from less
than 760 mm (30 in.) along the Murray
Valley and near Corryong to more than
1,270 mm (50 in.) east of Cravensville,

Vegetation on public land ranges from
tall forests of alpine ash on friable
brownish gradational soils at the
highest elevations to low, scrubby
stands of red cypress pine on
undifferentiated sandy or stony loams on
the driest northerly slopes. The vege-
tation over most of the district,
however, mainly comprises broad- or
narrow-leafed peppermint forest with
grass to bracken fern as an understorey,



Lake Hume - Mitta Mitta arm The township of Corryong

or red stringybark: long-leaf box forest Towong Shire. The Mitta Mlitta Valley,
wlth a grassy to scrubby understorey. with the townships of Eskdale and
Mitta Mitta, lies within Towong Shire,
The predomlnant solls asscclated witn but outside the study district.
these maln vegetatlion types are friable
reddlish gradational solls and weakly Both Shires and thelr main urban centres
bleached massive gradational soils. showed a decline 1n population between
1966 and 1971. The population declined
Population further in Upper Murray Shire (20%) than
in Towong Shire (8%%). By contrast,
'he main towns within the distriet are that of the Albury-Wodonga urban centre
Corryong and Tallangatta. The Albury- increased from 32,000 to 38,000 in this
lodonga urban centre 1s U0 kilometres same perlod - a rise of 19% for the 5
5 miles) by road from Tallangatta and years, (See Table 1, on page 8.)
129 km (80 miles) from Corryong.

Towns
The study district ineludes practically
all the populated area of Upper Murray Corryong, the largest town, has a
f population of 1,380. It caters well for

shire and most of the populated area of
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visitors, with good accommodation and
two high-standard restaurants.

Corryong lles on ' a plain surrounded by
mountainous topography. Processing
industries comprise a butter factory,
sawmill, pole-treatment plant, and
engineering factory. It i3 alsoc a
stock marketing centre.

Tallangatta, with a population of 920,
1z situated near the Mitta Mitta arm of
Lake Hume. It was shifted here from its
previous site on Tallangatta Creek, now
inundated, and was officially opened in
1956, Modern town planning on a hilly
slte and the mixture of o¢ld and new
bulldings make i1t attractive. Process-
ing industrles include a butter factory
and sawmill.

The twin cities of Albury and Wodonga
are just 13 km (8 miles) to the west of
the study area. Slituated astride the
Murray River on the Hume Highway, this
composite has grown rapidly and at
present has a population of 38,000. Its
strategle position makes 1t the economic
centre of the whole Upper Murray Reglon.

Albury is a wool-selling centre and
Wodonga an lmportant cattle market.
Processing industries are well represen-
ted by a number of newly establlished
manufacturing plants. Good road and
rall facilitles serve to encourage
decentralized secondary industries, and
service industries are also well estab-
lished.

Tallangatta - a modern town beside Lake
Hume

Acceas

The Alpine Way from Canberra, wvia Cooma
and Khancoban, connects with the Murray
Valley Highway near Corryong. The Omeo
Highway, which joins with the Murray
Valley Highway B8 kilometres (5 mlles)
east of Tallangatta, provides a link
between the north-east and east
Gippsland. The main access from the
west, from the Hume Hlghway at Albury-
Wodonga, 1is along the Murray Valley
Highway to Tallangatta.

A branch line (5 ft 3 in. paupe) from
Wodonga to Cudgewa provides a rall link
with the maln Sydney-Melbourne raill
system,
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A repular alr service operates out of
Albury, and there are alrport faclilities
at Corryong.

Internal access between population
centres is good, with high standard and
intensity of roading. Most rcads run
along the river valleys, the maln
exception belng the Murray Valley
Highway over Granya Gap and the
Tallangatta-Koetong road to Corryong.

Power

Two single-circuit 330KV transmission
lines from Dederang Terminal Station to
the Murray Swiltching Station of the
Snowy Mountalns Hydro-electric Scheme
pass through the distriet on a 91-m
(300-ft) easement. This follows a route
roughly defined by a line connecting
Tallangatta Valley, Lake Findlay, Beet-
omba, Cudgewa, Corryong, and Towong Gap.

Table 1

POPULATION STATISTICS 1947-1971

1947 1954 1961 1966 1971
Towonpg

Urban (Tallangatta) 853 L2 1,003 1,000 923
Rural 3,095 3,643 3,204 3,079 2,808
TOTAL 3,948 4,385 4,207 4,079 3,731

Upper Murray Shire
Urban (Corrycng) 808 891 1,129 1,665 1,393
Rural 1,567 1,630 1,809 1,672 1,27H
TOTAL 2,375 2,521 2,938 3:337 2,657
Urban * (Albury-Wodonga) N.A. N.A, 28,796 32,032 |37,916

¥ Not in the study district
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HISTORY

BEefore European settlement, Victoria was
the home of several thousand Aborigines.
Thelr populations mainly congregated
around river and lake environs where
game and fish abounded, traversing or
frequenting the arid plains and heavily
timbered ranges for short perliods only
in certain seasons.

Probably only a few - no more than
several hundred - Aborigines lived in
the study district before the settlers
came in the nineteenth century. The
Jaimathang tribe inhabited the head-
waters of the Mitta Mitta and Tambo
Rivers, some of the sources of the Ovens
Rlver, and the Murray River wvalley to
"Tom Groggin Run" south of this dis-
Erict. To the north-east of the
Jaimathang tribe, the Wulgai tribe held
Lerritory in the upper Murray River
valley. The Ginning-Matong, sub-tribe
of the Pangeran tribe (whose territory
extended to Mansfield and Wangaratta),
used the Tallangatta Creek wvalley as
their hunting grounds.

Within 30 years of the arrival of the
first settlers, the tribes had been
broken up and dispersed through disease,
drink, and the loss of hunting grounds.
By 1863, 45 Aboringines centred at

Tanpgamballanga were the sole remnhants
of the once proud {ribes.

Althoupgh never very numerous, the
Aborigines did have an effect on thelr
environment through the use of fires,
which they used in connection with their
hunting activities.

Present-day evidence of the Aborigines'
presence within the district includes
paintings on two rock shelters, one on

Aboriginal roek shelter at Mount Por-
cupine
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the Coniec Range north of Darbyshire and
the other at Mount Porcupine near
"Thologolong". There are also a few
"canoe" trees near Bullich and Talgarno,
and evidence of Aboriginal culture along
the Corryong Creek south of Colac Colae.

Discovery and early settlement

The first Europeans to sight the area,
members of the Hume and Hovell expedit-
ion, crossed the Murray a short distance
upstream from its confluence with the
Mitta Mitta River in November 1824,

They described the country elther side
of the river downstream from here as
being a perpetual succession of lagoons
interspersed by thickly wooded swamps
and bogs. The undergrowth was luxuriant
and lnecluded various vines, ferns,
Kurrajong, flax, and peppermint plant
(Mentha sp.). Fish and ducks abounded
and brolgas were also common. The
appearance of the country away from the
river was described as not too heavily
timbered, with very little undergrowth.
The general aspect was park-like, the
ground being covered by kangaroo grass,

Reports of this Journey and Major
Mitchell's expedition in 1836 promoted a
steady settlement of the eastern River-
ina, which extended to the fertile,
grassy flats of the Murray and its
larger tributaries. Towards the end of
that year, or early in 1837, runs were
taken up along the Murray at Talgarno,
Bungil, and Thologolong. When Strze-
lecki trekked through the Corryong

Valley in 1840, the bulk of the area was
under some form of occupation, with runs
being established in the Murray River
valley to Biggara and up the Corryong,
Cudgewa, and Tallangatta Creek valleys,
These runs were grazed by cattle mainly,
but also by sheep.

The early settlers were known as
squatters, for they occupled (not owned)
tracts of land for which they paid an
annual rent to the Government. In 1844,
a new set of land regulations limited
the area of a run to 25 square miles,
guaranteed possession for 8 years, and
allowed purchase of 320 acres. More
important events affecting settlement
were the Waste Lands Occupation Act of
1846 and the Order-in-Council of 1847,

Although ineffective, the Duffy Land Act
of 1862 heralded the end of the squat-
ting era. This Act and subsequent
amendments provided for selection of
land with security of tenure, for which
Grant's Act of 1865 and Casey's Act of
1869 gave the impetus. The f[irst
selectors to take up land in the Corry-
ong and Cudgewa valleys did so in 1867.
This pattern continued over the district
(with the larger runs being sub-divided
on a more orderly basis and the forest
being cleared) until the early part of
this century, when the land ownership
became fairly stable. It has remained
so to the present day.

The early settlers cleared the land
using axe and saw, horse or bullock



team, and fire. They often cleared steep
slopes by these means, fenced the area,
and set stock to graze on the native
grasses. However, the native pastures
were not adapted to heavy, continuous
grazing by hard-hooved animals and
bhecame depraded. Thus the prevalent
condition was one of over-grazing, and
s0o erosion began. The introductlion and
spread of the rabbit, which breeds
rapidly and grazes closely, also con-
tributed to erocsion,

Early mining

The tin rush to Koetong initiated mining
activities, but was short-lived and the
mining population soon dwindled away.

Gold-bearing lodes were discovered at
Bethanga in 1875 but the gold proved
difficult to extract from the ore, The
subsequent gold rushes at Thowgla in
1881 and Mount Elliott in 1894 brought
many miners to the district; Upper
Thowgla beasted more than 500 people in
1881. As the gold became less profit-
able to win, many ex-miners settled down
to agricultural pursuits, establishing
farms wherever the land was suitable.

Transport and communications

Bush tracks provided the initial means
of aecess, and bullock drays and horses
the principal modes of transport. A
fortnightly mail service between
Melbourne and Sydney via Albury was
established in 1838. The rail link from

Early tin mining in alluvial deposits

Melbourne to Wodonga, completed in 1873,
was extended to Tallangatta by 1891. In
1914, the Tallangatta-Cudgewa rail link
over the Koetong Plateau was bepgun and
1921 saw 1ts completion.

Roads have been conslderably improved
and the main road from Tallangatta to
Corryong and aeross the border into New
South Wales is of a high standard.
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maize for the supplementary feeding of
dairy stock, lnereased as the district
became more closely settled.

n o o A
Forestry

Hardwood saw-=milling has not played a
major role in the development of the
district. Timber requirements of the
garly settlers were met from the
immediate forest areas. Historical
accounts indicate that private saw-mill-
ing in the Granya area catered for local
rural demand and retall trade in Albury-
Wodonga during the early 1920s. Mixed-
specles hardwoods were eut on private
property and public land and converted
to sawn timber at two mlills nearby.

With the dwindling of supplies, one mill
ceased operation in 1958/59: the other
1150 ceased but was relocated at Corry-
ong in 1965.

Logging in the Corryong area commenced
in that year. At present, the main log
supplies for the two mills situated at
Corryong and Cudgewa come from alpine
View of Corryong in the eaqrly 1200s ash forests located to the south of the
study district,

Land Use Since 1880, several attempts to utilize

land around Shelley for agriculture have

Apriculture met with 1little success. Early in 1961,
the Forests Commission of Viectoria com-

Initial land settlement was chielly for pleted a survey that indicated conaider-

cattle~-grazing, but in later years sheep able areas of land suilted to radiata

were extensively introduced. Apricul- pine culture. Following a land deter-

tural activities, suech as the cultl- mination by the now-defunct Land

vation of cats, pumpkins, millet, and Utilization Advisory Council, some of



the public land was made available for a
plantation scheme. In additlon, some
private property was purchased and used
for plantation purposes. Work began in
March, 1961, with headguarters at
Shelley, 43 km (27 miles) east of Tal-
langatta. The first trees were planted
in 1962 and total plantings to date
cover about 5,300 ha (13,000 ac).

Development

Tallangatta and Corryong are the main
population centres in the distriect. The
town of Corryong began its exlstence
with the opening of a store and hotel in
1875, and in 1879 building blocks in the
township were surveyed and sold. The
township of Tallangatta was shilfted
further west from its old site on Tal-
langatta Creek because of enlargement of
Lake Hume and was offiecially opened in
1956.

Most of the early industries were estab-
lished to meet local needs and were
associated with the manufacture of food-
stuffs from the products of the dis-
trict.

Lake Hume

The dam bullt to control and utilize the
waters of the Upper Murray catchment had
its 1nitlal stage, capable of impounding
1% million acre-feet, completed in 1936.
A wall to inecrease the capacity to a
total of 2% mlllion acre-feet was
commenced in 1951 and completed in 1961,
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View of Lake Hume from Bethanga Gap

Lake Hume supplies water for lrrigation
areas in Victoria, New South Wales, and
South Australia. It also provides an
important storapge for urban water
supplies for many towns and citiles,
lneluding Adelaide. Some . lectric power
ls generated at this site.

References

Andrews, A. "The Pirst Settlement in the
Upper Murray, 1835-1845." (Ford: Sydney
1920.)

Bailliere, F.F. "Victorian Gazetteer and
Road Guide." (Bailllere:Melbourne 1865.)

Lk



14

Billis, R.V., and Kenyon, A.S3.
"Pastoral Pioneers of Port Phillip
District." (Macmillian and Co.: Mel-
bourne 1932.)

Howitt, A.W.
South-east Australia."
Co,: Melbourne 1904,)

"The Native Tribes of
(Macmillian and

Massola, A. "The Aborigines of South-
eastern Australlia as They Were."
(Heinemann: Melbourne 1971.)

Miller, R.R. '"The Upper Murray - A
Centenary Survey." (Spectator: Mel-
bourne 1934.)

Mitchell, J.R. Petrographs in the
Koetong Creek valley. The Vietoriagn

Nﬂtur’aliﬂtj 195u: ?ﬂ} 219'

Rowe, R.K, "A Study of the Land 1in  the
Vietorian Catchment of Lake Hume." (Soil

Conservation Authority: Melbourne 1967.)

Smyth, R. "Aborigines of Victoria."
(Government Printer: Melbourne 1878.)

Tindale, N.B., HResults of the Harvard -
Adelaide Universitlies anthropological
expedition, 1938-1939: distribution of
Australian Aboriginal tribes: a field
survey. Transactions of the Royal
Society of South Australia, 1940, 64,
140-231.

Tugby, D.G. Conic range shelter: a pre-
liminary account of rock paintings in
north-east Victoria. Mankind, 1953, 4,
hh6-50,

West, A.L. Painted Aboriginal rock
shelter on Mount Porcupine, north-
eastern Victoria, Australia. Memoirs of
the National Museum, Vietoria 1970, 31,
25-30.



PART II NATURE OF THE LAND



PHYSTOGRAPHY

The entire distriect falls within the
major unit of the eastern highlands,
which have basle structure comprising
uplifted and dlssected remains of
ancient erosion surfaces, now evident as
dlssected plateaux or broad ridge-tops.
Dissection has resulted in a complex
physiographle pattern., The map facing
page 16 (indicating slopes of more than
209) shows its main elements, which may
be described as follows.

Uplands and massifs

The Koetong uplands comprise an exten-
sive surface that stretehes north from
Mount Cudgewa almost to the Murray River
at Thologolong and east from Jarvis
Creek to the head of Beetomba Creel.

The degree of dissection varies from
wealk to moderate and gives rise to
plateaux, broad ridges, and basins of
low relief at elevations generally
ranging from 600 to more than 920 m
(2,000-3,000 ft). Some basins dip below
600 m and some peaks, such as Mount
Lawson (1,020 m) and Mount Granya

(870 m), rise above the surrounding
topopgraphy. The highest plateau 1is at
Mount Cudgewa.

The surface is drailned by streams flow-
ing either into Tallangatta and Cudgewa
Creeks or directly to the Murray, the
major one being Koetonpg Creek,

A view of the Koetong uplands - Mount
Lawson in centre baekground



Mittamatite massif and eurrounding
plain

Three well defined massifls exlst to the
north-east of the uplands. The highest
of these, the Mount Burrowa massif, has
been well dissected by steep-graded
streams trendlng north-east and south-
west. The summits are broad rldges and
small plateaux, which lie at levels of
1,070 m to 1,200 m (3,500-4,000 ft).

The Pine Mountaln massif, rising between
Tintaldra and Walwa, presents a
moderately dissected surface. Streams
generally have steep gradients and
exhiblt rectangular drainage patterns.
Small perched basins are a feature of
the massif, which reaches elevations of
more than 920 m (3,000 ft).

The township of Corryong 1s overshadowed
by the Mittamatite massif, which extends
from north of Corryong eastwards towards
Tintaldra. The summit 1s reached 1in the
south-west section, at an elevation of
1,018 m (3,340 ft).

The massif l1s weakly dlssected and the
streams drop steeply down the scarp
faces, with the exceptlon of Horse
Creek, which flows at a meoderate grade
north-eastwards into the Murray.

Foothllls and valleys

The approaches to the uplands and to the
alpine regicon to the south of this
district comprilse large areas of mount-
ainous terrain interspersed with gently
undulating, rolling, or hilly topography
at lower elevations. BRolling to hilly
topography is found around Bethanga,
whereas the catchments of Lucyvale,
Cudgewa, Reedy, Wabba, Burrowye, and
Walwa Creeks have gently undulating to
rolling topography.

Landscapes in the south are mainly

hilly - for example 1in the Log Bridge
Creek and the upper Thowgla Creek water-
sheds. Elevatlons range from 1,040 m
(3,600 ft) on the ridges in the far
south to 200 m (660 ft) on the valley
floors in the north-west, Some

valleys - such as those of the Murray
River up to Biggara, Tallangatta Creek
up to Cravensville, and Corryong,
Cudgewa, and Thowgla Creeks - have broad
alluvial flats.
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Flains

Extensive plalns occur between Corryong,
Cudgewa, and Thowgla Creeks, where much
of the landscape consists of upper terr-

17

aces, gently sloping alluvial fans, and
relatively small areas of lower terraces
and flats all at 260-350 m (850-1,150
ft) elevation. The surface around
Corryong 1s known as the Corryong plain.
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GEOLOGY

The distriet formed part of a great belt
of mainly marine sediments deposited in
the Tasman Geosyncline, a wide trough
that occupied the eastern part of Aus-
tralla throughout Palaeozoic time.

Ordoviclan and 31lurlan

In Ordovieian times, when the area was
submerpged beneath the sea, great thick-
nesses of muds, silts, and sands were
deposzited. Subsequent majJor folding and
faultling of these sediments was accom-
panied by regional metamorphism.

Following thls deformation, wide belts
of sedimentary strata were metamorphosed
Lo a variety of schlsts and gneisszses by
a process of injeetion and assimilation
at high temperature, with some resultant
mineralization,.

During S1lurian times, acid voleanics
flowed Into a narrow trough in the Mitta

Mitta River-Mount Benambra area, which
was formed by down-faulting along major
faults in the crust,

Devonlan

During the early part of the Devonian

period, granitic magma intruded and
metamorphosed the older rocks. Later
uplift and prolonged erosion exposed
some of these grey granites at the land
surface.

Volcanic activity resumed durling the
Devonian period and a roughly circular
fissure developed. Accompanying
crustal subsidence resulted in an in-
flow of acid volecanies to a thickness
of more than 600 metres (2,000 ft),
which now forms most of the Burrowa
massirf.

Plugs of quartz feldspar porphyry and
feldspar porphyry intruded Ordovician
sediments at Mounts Morgan and Unicorn.
At about this time red granites and
associated sets of parallel dykes (dyke
swarms) were intruded into the older
grey granites.

Devonlan to Tertiary

There 1s a long gap in the geological
record for the remalnder of the Palaeo-
zoic Era. No marine deposits younger
than Ordovician age occeur, and inter-
mittent uplift and eroslion have prob-
ably been the main trend since then.



Tertiary

By the beginning of the Tertlary period,
the surface of the district had been
worn down to an undulating lowland. Up-
1ift and mild dissection of this surface
resulted in a topography of moderate
relief with broad river wvalleys contain-
ing deposits of river gravels towards
the close of the Tertiary.

A series of uplifts culminating in the
Koseiusko Uplift then took place along
an axis running through Mounts Kosciusko
and Hotham. This resulted in tilting to
the north-west, and major faulting
parallel toc the main axis of uplift.

Rejuvenation of the streams and dissect-
ion of this surface gave rise to topo-
graphy simlilar to that of the present
day, where the main features are the
extensive uplands of the Koetong-Shelley
and Bungll areas and a serles of rildge
tops at T50-900 metres in the south-east
of the district.

Quaternary

By the Plelstocene epoch the present
major landscape features had been
formed. Subsequent events resulted
mainly in a slight lowering of elevated
surfaces and the buillding up and dissec-
tion of alluvlal deposits. Since the
last major geologlcal movements, the
lower reaches of the streams have
deposited gravels, which finer materials
have covered in turn.

110337213

ORDOVICIAN
SCHIST

LOWEHR
DEVONIAN
GRANITE

@
(IGH T

Aerial photo shows topographie patterns
developed on two different roeck types

Stratigraphy

The oldest rocks 1in the district - fine-
textured sedimentary rocks of Ordovieclan
age - are situated 1n the south of the
district and extend eastwards from Tal-
langatta Creelk almost to the Murray
River at Blgpara. The beds malnly com-
prise greywackes (a type of sandstone),
shales, or slates, interbedded with
minor sandstones and carbonaceous



Granite tore at Mount Lawson

slates. Falrly intense folding on
north-south axes has produced steeply
dipping beds. The folding 1s more in-
tense where shales predominate and more
open where the sandstones are massive.

neissic rocks formed by metamorphism of
the Ordovician sediments cutcrop around
Bethanga and Mount Granya. In these
coarse-grained rocks, bands rich in
granular minerals predominate. In other
areas the szsedlments were altered by the
action of granitiec intrusions to form
phyllites, spotted achists, andaluslte,
and micaceous schists, depending on the
degree of alteration. These fine- to
medium-grained rocks contain a large

proportion of mlica minerals

Silurian rocks outecrop south-east of
Cravensville. These are mainly coarse-
textured rhyodacites at the northern
extremity of the Mitta Mitta wvolecanice
belt.

Rocks of Devonlan age are coarse-tex-
tured, mainly acid 1lgnecus rocks. Lower
Devonlan grey granites around Koetong
and Corryong form part of a more exten-
sive body that extends into New South
Wales. Granite, granodilorite, and
intermediate types occur, and varliable
textures are a feature of this rock mass.

Middle Devonian rocks are limited in
extent and cccur as isolated cuterops

of coarse-gralned quartz porphyry and
quartz feldspar porphyry near Bullioh,
surrounding the Mount Burrowa massif and
at Mounts Unicorn and Morgan.

The dyke swarms concentrated about Pine
Mountain and Mount Mitta Mitta are
thought to be of Upper Devonian age.
They vary in composition from acidle

to basie (that is, they include granite,
porphyry, porphyrite, and dolerite) and
also in texture., The fine-grailined
pranite dykes contain tin, sometimes in
payable quantities. The porphyry and
porphyritic dykes erode less rapidly
than many of the surrounding rocks, and
form small hills and prominent ridges in
the vicinity of Corryong, as well as
"walls" across the hills between Walwa
and Tintaldra.

The bulk of the Mittamatlite and Pine



Table 2

STRATIGRAPHY

Quaternary

Tertiary

Devonian

Silurian

Ordoviecian

Recent

Pleistocene

Upper

Middle to
Upper

Lower

Alluvial flats and swamp deposits

Plains, high-level river terraces,
and colluvial-alluvial fans

Terrace gravels

Erosion to peneplain L

Acid volecanics (Jemba Rhyolite),
red granite

Diastrophiem *
Intrusive plugs and dykes

Koetong and Corryong grey granites

Acid volecanies (Mitta Mitta
volcanles)

Diaatrophism (alteration of sediments) o

Greywacke, shales, slates, sand-
stones, carbonaceous slates

¥ Unconformities



Mountain massilfs are coarse-textured,
pale, reddlsh granites of Upper Devonian
age, which weather to produce the most
coarse-textured and chemically defleient
y01lls in the district.

A mass of rhyclite comprising almest the
whole of the Mount Burrowa massif is
also regarded as being of Upper Devonian
age, This rock type 1s coarse-textured,
with larger crystals set in a micro-
erystalline ground mass, and resembles
granite in composition. A conglomerate
outerop north-west of Talgarno is pro-
bably of Upper Devonian age.

The only Tertliary materials are isolated
deposits of rounded gravels near Granya,

4

Outerops of red granite at Pine

Mountain

Koetong, and Luecyvale. Some of these
contained alluvial tin or geold.

Quaternary deposits include Plelistocene
sands, silts, clays, and gravels - on
the plains, upper terraces, and colluv-
ial-alluvial fans - and Reecent silts,
sands and gravels - on stream flats and

in SwWamps .
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2ly

It is difficult to quote figures for
water yield in this district because of
the lack of data and because the major
streams have some, or most, of thelr
effective catchment ocutside the study
area. Cudgewa Creek, which rises 1in the
southern part, 1s the only majJor stream
that lies {(with its tributaries) almost
completely wlthin the district.

surface Water Resources

Most of the water that contributes to
stream flow comes In the ccoler months,
because of the combination of a rainfall
peak and small evapotranspiration losses
in winter. The main source of water

is rain, although some precipltaticon on
country above about 920 m (3,000 ft)
falls as snow. The rate at which water
reaches stream channels is influenced by
the intensity and duration of the storm.
Gentle rains tend to result in a slow
and prolonged yield, whereas heavy rains
reach streams rapidly, largely by over-
land flow. Run-off rate is alsoc influ-
enced by vegetation types, with greater
and more rapid ylelds coming from
cleared areas compared with those from
forested land. These factors in turn
affect the duration and mapnitude of
peak stream flows,.

WATER

The most efficlent catchments comprise
land above 1,070 m (3,500 ft), but as
such land makes up less than 2% of the
district it yields only a small total
amount of water. Land below 1,070 m
contributes little to stream flow during
the summer months, except for occasional
flash run-off followling heavy storms.
Even in autumn the rains must saturate
the dry soils before water becomes
avallable for stream flow.

It is necessary to retain or improve the
hydrological characteristics (water
quality, run-off rate, and water yleld)
of the catehment areas, particularly
steeper sections and the elevated sec-
tions with a high water yleld, so as to
retard run-off and minimize soll loss.

Major streams

The study district contains the follow-
ing major streams:

*  Murray River - upstream of Lake Hume
to Bunroy

¥ Corryong and Nariel Creeks -
Crawford's Crossing to Murray River

*

Thowgla Creek - lower half



¥ Cudgewa Creek - (and tributaries)

# Tgllangatta Creek - (eastern catchment

only); Dry Forest Creek

¥ \Walwa, Burrowye, Koetong, Flaggy, and
Cottontree Creeks - total (Murray
tributarles)

Gauging statlons

Seven gauging statlons have been estab-

lished 1n this district, and Table 3 sets

out the records for five of these, and
for one on Narlel Creek upstream of the
district boundary.

Water quality

The quality of surface water is general-
ly satlsfactory for domestle purposes.
The Corryong town supply 1s of excellent
quality, but the Cudgewa and Walwa
supplies are less acceptable because of
thelr bacteriological content. Cudgewa
also has a plumatella problem. This 1s
a coral-1like organism, which feeds on
small organisms including algae and
which can block water meters and impart
unpleasant tastes to the water supply.
It 1s likely that conditions are more
favourable to plumatella where the water
source ineludes run-off from farmland.

Streams with malnly forested catchments
appear to have much lower salinity

levels than those with catchments com-
prising agricultural land (see chapter
22). However, in all cases salinity 1s

el

The Murray River upstream from Biggara.

relatively low, falling in the range of
20-50 p.p.m., total dissclved splids,

Exlstlng storage

Lake Hume, with 1ts 2,500,000 acre-feet
capaclty, regulates an average annual
flow of 3,300,000 acre-feet, which is
now augmented by a net Snowy Scheme
inerement of 480,000 acre-feet. This
storage 1s operated by the River Murray
Commlission so that allocations as agreed



Table 3
STREAM GAUGINGS
Maximum Minimum Mean
annual annual annual Quality
Station Operation discharge , | discharge discharge (7D 8,

{acre-feet) (acre-feet) {acre-feet) in p.p.m.)
Murray Rilver 5
- Jinjellie 1890-1971 4,978,000 549,000 1,920,000 28
Tallangatta
Creek - Bullioh | 1936-1971 287,300 7,700 74,800 45
Little Koetong
Creek-Burrowye 1936-1943 10,290 370 3,380 N.A.
Burrowye Creek-
Burrowye 1936-1943 47,500 2,040 15,900 N.A
Cudpewa Creek
= Berringama 1953-1971 218,960 16,970 59,580 30
Narlel Creek -
Upper Nariel 1954=1971 245,380 24,240 180,000 24
1. For conversion, 1 acre-foot = 1233.48 cubic metres.

2. The Regional Committee Report estimates that Viectorlian catchments contribute
700,000 acre=feet.

may be made to South Australia, New
South Wales, and Vietoria in all but

years of extreme drought.
is for irrigation and domestic supplies.

Present usage




Possible storages

Two sites on the River Murray (at
Jinpgellie and Murray Gates) have been
examined for potential storages: so
also have sites outside the distriet on
the Mitta Mitta River at Dartmouth and
Gibbo Junetion. Dartmouth was the
preferred site and a dam 1is being con-
structed on the Mitta Mitta River
approximately 4 miles downstream of its
Junction with the Dart River.

A number of sites on Nariel, Cudgewa,
and Walwa Creeks could be used to con-
struct small storages to supply nearby
towns.

Groundwater

This district liles beyond the eastern
margin of the Murray Basin in the hlgh-
lands, where groundwater supplies are
generally small. The basement rocks
throughout the area conslst of Middle to
Upper Ordovicilan geosynclinal sediments
(which are intruded and metamorphosed in
places by granite intrusions) and Devon-
ian 1gneous rocks. Quaternary alluvial
sediments occupy the wvalley floors.

Only small amounts - less than 75 litres
per sec. (1,000 gallons per hour) have
been obtalned from the few bores sunk
into the basement rocks. Groundwater is
mainly restricted to the uppermost 30
metres (100 ft) in the weathered rock,
but would occur at greater depth in the
granlte in open master joints. 1Its
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quality 1s excellent, wilth total
dissolved solids amounting to less than
100 p.p.m. 1n most instances.

Within the alluvium occupying the valley
of the Upper Murray River and the lower
reaches of 1its tributarles lie important
aquifers composed of sand and gravel.
These occur at depths ranging from near
the surface down to 60 m (200 ft), and
yield as much as 2,270 litres per sec
(30,000 gallons per hour). Salinity is
mostly less than 250 p.p.m.

Groundwater recharge

A proportion of the precipitation in the
district infiltrates the alluvial
deposits and forms part of the recharge
of the underground water of the Murray
Basin. At present there does not appear
to be any threat to the quality of the
recharge water, as a result of the
generally low levels of fertilizer and
pesticide applications. Any such
potential threats should be considered
when contemplating change in the land
use.
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CLIMATE

The distrilect 1s one of the higher-
rainfall areas of the State, It lies

at the eastern end of the Upper North-
east District (as defined by the Bureau
of Meteorology), which, with an average
annual rainfall of 769 mm (30.27 in.),
ranks fifth-highest among the 15 Victor-
ian Districts. The variability of
annual rainfall from the average 1is also
important, particularly 1in some agrilicul-
tural areas. One measure of it, the
coefficient of variation, indicates that
this meteorological District has a
relatively high variation from year to
year, being exceeded only by the
Northern and Mallee North Districts.

The climate within the study distrilect
varlies widely, due mainly to the effect
of topography. With increase 1n elevat-
ion, rainfall generally increases and
temperatures decrease. Topography also
has a great influence on other aspects
of elimate, such as wind characteristics
and the amount of solar radiation
recelved.

Precipitation

Preclipitation mainly takes the form of
rain. However, light snowfalls ocecur

fairly regularly in winter above about
760 m (2,500 ft)}, as, for example, at
Shelley and Mount Cudgewa. Hall and dew
do not contribute signifiecantly to
annual totals.

Rainfall varies from slightly less than
760 mm (30 in.) along the Murray Valley
and near Corryong to more than 1,270 mm
(50 in.) east of Cravensville. The
rainfall and topography map accompanylng
this report shows the 1sohyets. These
have been taken from Rowe's 1967 study,
and are based on data from rainfall
statlions and a study of the topography
and patterns of native vegetation. 1In
broad terms, they indiecate high rainfall
on the higher country and a rain shadow
centred about Corryong. Standard-period
figures for representative statlons may
be found in Appendix I Table A, and
Figure 1 presents them in graphilcal
form.

Distribution throughout the year

A few rainfall stations have been
selected to represent condlitions over
certain parts of the catchment. Koetong
represents the plateau environment.
Unfortunately, no complete records exist
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for the standard periocd from 1931 to
1960, so records for an earlier period
encompassing 29 years have been used.
These indicate a definite winter peak in
the rainfall. (Available records for
the standard perlod indicate a similar,
although not so marked, peak in winter.)
The driest months are January and
February.

Burrowye and Nariel Creek are represen-
tative of narrow upper-valley tracts
that come under the 1nfluence of the
high topography close by. The monthly
rainfall is low from December to
February, with January showing the
lowest values.

Summer dryness 1s more pronounced at
Burrowye, with 46 mm (1.80 in.) in Jan-
uary compared with 56 mm (2.21 in.) at
Nariel Creek. Winter rainfalls (June,
July, August) exceed 114 mm (4% in.) per
month. Rainfall drops by about 32 mm
(1% in.) late in Aupust and September,
and subsequently rises about 25 mm (1
in.} in October before dropping again in
November and December.

Tallangatta East and Corryong are falrly
typlcal of the valleys of the north-west
and north-east respectively. January is
the driest month for each. Monthly
rainfalls of more than 76 mm (3 in.) are
recorded for June, July, August, and
October for Corryong. September {igures
drop to about 71 mm (2.8 in.) for
Tallangatta East and 66 mm (2.6 in.) for
Corryong.

Rainfall intensity and thunderstorms

The intensity of a storm - 1.e., the
rate at which rain falls - and the time
of year 1n whiech it occcurs are important
for a number of reasons. For example,
high storm intensities 1n summer, when
ground cover may be sparse, can lead to
serious erosilon.

No direct measures of storm intensities
for the dlstrict are available. However,
Figure 2 presents calculated values of
average rain per wet day for each month,
and a table of the data is attached as
part of Appendix I (Table B).

At all the statlons graphed, the highest
rainfall intensities occur during summer
and autumn. The bulk of summer and
autumn rain occurs as locallzed thunder-
storms: the air can carry large volumes
of water wvapour at that time, and
conditions for precipitation are not so
common as in winter. Alr streams 1in
winter are cool and molst and come
mainly from the south-west and north-
west. They are more general in

coverage and produce less intense rain.

Some indication of the occurrence of
high-intensity rainfall is given by the
incidence of thunder days - calendar
days on which thunder i1s heard at least
once. Wodonga has an average of 21 such
days per year, of which 16 occur between
Jectober and March, with the highest fre-
quency in December. (Thunderstorms may
or may not be accompanied by rain.)
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Thunderstorms may take the form of hail-
stormg or high-intensity rainstorms.
Lightning accompanies them, and in some
cases starts fires. The average annual
number of thunder days in the distriet -
30-40 - indicates the frequency of thun-
derstorms. This figure is fairly common
for much of the eastern highlands.
Higher frequencles occur south of the
study district and between Mansfileld and
Heyfleld. Hallstorms affect small areas
in the summer months, and showers of
small hall are not uncommon during cold
outbreaks 1n winter and spring.

Temperature

No temperature-recording statlions lie
within the dlstrlict. However, Figure 3
presents the data for Albury and Hume
Reservoir on the New South Wales side of
the dam wall. These show that July 1s
the coldest month of the year and
January and February are the hottest.

In an attempt to obtaln indications of
temperatures over the Lake Hume catch=-
ment of Victoria, Rowe drew a series of
graphs correlating average monthly tem-
perature with elevation of the location.
These have been used to plot values for
four elevations, corresponding to
Corryong at 305 m (1,000 ft), Koetong at
610 m (2,000 ft), "Avondale" on the
Koetong uplands at 920 m (3,000 ft), and
Mount Burrowa at 1,220 m (4,000 ft), as
shown in Figure 4., 1In this Figurg

lines have been drawn at 10°¢C (50°F),
below which plant growth is severely re-

stricted, and 5.6°c (42°F), below which
it is prevented entirely. This has
importance for growing seasons, as dis-
cussed later in this chapter,

Average maximum and minimum temperatures

The average maximum daily temperature in
January at Hume Resegvoir gs the highest
for the year at 30.6 C (87 F). Albury
reachesoan aver%ge maximum temperature
of 32.4°C (90.4°F) in February.

Walwa recelves sugmer maximum temperg-
tures of about 30°C (in the high 80s F).
Areas below 305 m (1,000 ft) altitude may
experiegce very hot days, 1.e., more

than 32°C (90°F).

Around Corryong and in the upper sectlon
of the main river valleys, gonthlg
maxima would approximate ST 2 {gﬂ F) in
the warmest months and 10°C (50°F) in
the coldest month (July).

At elevations of 920 mm (3,000 ft) or
more, normal January maximgm temBera—
tures are approximately 24°C (75 F) in
areas where local topography does not
superimpose any other influences. Local
effects of topography include that of
aspect - northern aspects belng warmer
than southern.

Minimum temperatures can vary greatly
from locality to locality because of the
influence of topographic features, such
as valleys and depressions, on night
temperatures.
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Table Y
AVERAGE 9 a.m. RELATIVE HUMIDITIES
FOR ALBURY
(%)
Jan Feb Mar Apr May June July Aug Sept Oet Nov Dec Year
No. of years
of record
33 47 52 58 68 81 87 87 81 69 60 52 U7 66
At Hume Reservolr, the average minimuym Wind
monthly temperatuges arg 3.4°¢c (38B.1°F)
for July and 15.6°C (60 F) for January. The predominant wind stream flows from
The corresponding temperaturesofor July the north-west or north-east., However,
and ngruary at A%bury arg 3.47¢C many northerlies and southerlles occur,
[38.27F) and 15.7°C. (60.2°F particularly during the summer months.

Average min&mum ngy temparaaures re
between 2.2°C (36 F) and 3.9 °C (39 F)
in the Murray River Valley as far east
as Walwa and 1in most other areas
situated at less than 305 m (1,000 ft).
Areas above 920 m (3,000 ft) normally
hage July ginima near freezing point
(0°C or 32°F).

Minimum temperatures during theohotteat
months 80rmal$y range from 13.3°C (56°F)
to 15.6°C (60°F) in the sections of the
district at low elevation. Normal
summer minimg at the hlgher elﬁvaticns
are about 11°C (in the low 503°F).

11033 /72 <4

Wind
between
to place,
particu-

Easterly winds are less frequent.
varles from season to season,
day and night, and from place
The latter two varlatlons are
larly noticeable in the hilly country of
this distriet - the katabatic breeze
brings cold air down the valleys at
night, and prevailing winds are deflect-
ed up narrow valleys.

Humidity

The incidence of high humidity 1s
important to the wine and frult
industries, tobacco-growers, and wheat-
farmers. Table 4 lists local values.
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Frost

On the baslis of the 1930-3% data for
Hume Reservolr and Albury (as shown in
Table 5), the open northern valleys have
a frost-free period from about mid
September to about the end of April
Seyere frosts (temperatures below 0 C or
32°F) ocecur on the average between May
and August, but at around 610 m (2,000
f't) may extend to mid September. At
elevations greater than about 610 m,
frosts have occurred during most months
of the year.

Evaporation

No information on evaporation is avail-
able for any station wlithin the
district, but records for Hume Reservoilr
are presented in Appendix I Table C.

Climate and Plant Growth
Effective rainfall
A widely accepted measure of the avall-

abllity of moisture to plants as
affected by rainfall and evaporation is

Table 5§

OCCURRENCE OF FROST

5 B Average

FirstOE.EDC FirstDDQC Last 0°C Last6 .2% Frost-
2 free

St bion (367F) (32°F) (327F) (367F) g
1 2 3 1 2 3 1 2 3 1 2 3 Days
Albury May 17 11 Apr 15|Jne 15 12 Apr 30|Aug 1 15 Oect 23 [Sep 9 14 Nowv 10 249

Lake

Hume May 13 15 Jan 3|Jne 28 15 May 25|Jly 29 12 Sep 26 |Sep 13 12 Nov 3| 241

1. Average date of first or last frost (1930-1939)

2. Mean deviation from average date

3. Average date of first or last frost from 1908 or earliest date
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effective rainfall. This is the amount exceeding the effective amount, based on

of rain necessary to start or maintain long-term records (see Table 6).

plant growth. It has been calculated

for each month for three stations in the These statlons glve a good indication of

district, together with the probability conditions in the valleys, where most of

of receiving rainfall equal to or the land 1is used for agriculture. In
Table 6

PERCENTAGE FREQUENCY OF OCCURRENCE OF EFFECTIVE RAINFALL

Month Tallangatta East Walwa Corryong Mitta Mitta
January 38 41 41 52
February 48 48 48 50
March 54 59 60 70
April 73 (L i 76
May 90 91 89 90
June g9 100 99 100
July 99 100 100 99
August 95 95 g2 95
September 93 92 93 99
October 88 82 85 90
November 60 60 55 68
December 54 54 55 65




38

the open northern valleys, effective
rainfall can be expected in 4 years out
of 10 in January and 5 years out of 10
in February. The chances of recelving
it increase in successive months, until
it is wvirtually assured in June, July,
and August. Chances decrease in spring,
and by December effective raln can be
expected in 5-6 years out of 10.

Mitta Mitta, which lies outside the
district, indicates conditions in the
upper-valley country, where the chances
of recelving effective raln are
generally better throughout the year.

Growlng season

The avallability of soll moisture and
the effect of low temperatures are the
two most important factors influencing
the length of the growing season in this
district. One commonly used method of
estimating the length of the growing
season 1s to total the number of consec-
utive months with frequencies of occurr-
ence of effective rainfall equal to or
exceeding 50%.

On this basis, the broad northern
valleys (Tallangatta East, Corryong)
have a pgrowing season of 10 months, from
March to December 1lnclusive. The
growlng season indicated for the upper-
valley situations is 12 months.

However, other factors - such as soil-
moisture storapge and low temperatures -
also affect the growing season. In

addition, the growing season can only be
discussed in terms of the type of plant
being considered and 1ts management.

For example, clean cultivation of vine-
yards conserves scll moisture. Again,
plants with large root systems (such as
trees) or deeply-rooted ones (such as
lucerne) have an advantage over shallow-
rooting plants with small root systems.

Rowe has calculated patterns of growth
for permanent pastures, based on average
moenthly temperatures, the average
monthly additions (precipitation) and
losses (estimated evapotranspiration) to
5011 moisture, and the molsture-storage
capacities of the typical soils in the
area. Flpure 5 presents growth patterns
for Tallangatta East and Mitta Mitta.

The pattern expected at Tallangatta East
is a perilod of checked pgrowth during the
drier months, growth commencing possibly
early in April and continulng steadily
to the end of May, slow pgrowth during
June, July, and August, and vigorous
growth commencing In early September and
continuing until soll molsture limits
it. This wlll probably cccur in early
December in soils wilth only 2 in. of
molsture storage, or in early January
with 4 in. of soll molsture storage.

At Mitta Mitta growth is expected to
commence in early April after a perilod
of checked growth in the drier months.
Growth continues at a steady rate until
slowed by low temperatures in late May.
Slow growth during June and July



39

Figure 5

Patterns of growth at Tallangatta East and Mitta Mitta as influenced by temperature,

rainfall, evapotranspiration, and soil moisture storage.
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Snowfall at Shelley

quickens in August; vigorous growth
commences in September and contlnues
until soil molsture becomes limiting -
again 1in December 1f soil moisture
storage is only 2 in., or in January if
4 in. of avallable molsture 1s stored in
the soll. (Table 8, on page U7, glves
moisture-storage estimates for various
soils.)

Drought Frequency

The frequency of droughts may be
estimated on the basis of effective
ralnfall: a drought 1is considered to
have occurred over the periocd when
monthly rainfalls did not reach the
respective effective amounts. Calcul-
ations for Corryong and Mitta Mitta can

be summarized as follows.

The f[requency of winter drought 1s
extremely low for the two stations, and
indeed over the whole district.

During the summer, Corryong will prob-
ably have droughts in December in 32% of
years, during January in 37% of years,
and in February in 21%. Corresponding
figures for Mitta Mitta are 24%, 35%,
and 19% respectively. Chances of a 2-
month, 3-month, or U-month drought
beginning in January are 21%, 11%, and
5% respectively at Corryong, and 22%,
9%, and 2% respectively at Mitta Mitta.
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SOTILS

Soils are bodies of unconsolidated min-
eral or organic material at the earth's
surface, formed as the result of the
interaction of climate, parent mater-
ials, living organisms (which ineclude
both plants and animals), and topography
over varying periods of time. They are
a basic resource that cannot be re-
placed. The uses to which they may be
profitably and wisely put depend to a
large extent on thelir characteristics.

Soll eclassification

Almost all classifications of the soil
are intrinsie. That is, soils are
recognized by features that distinguish
one soll from another, rather than by
features preselected according to their
relevance to a particular form of land
use. At the same time, many character-
istics used to differentiate soils are
known by experience to be relevant to a
wlde range of uses. This is a fortunate
circumstance where the suitability of
land for alternative uses 1s being
considered.

Rowe has described and classifled the
soils cf this study distriet and his

book provides the data on which this

chapter has been based.

A new classlification of the solls in the
district has been devised, as set out in
Table 7. This further groups the soil
groups of Rowe according to Northcote's
principal profile forms, which divide
solls into three classes on the basis of
the texture pattern of the profile:
uniform, gradational, and duplex.
Uniform solls may exhiblt some texture
changes down the proflle, but these fall
within the span of one texture group.
For example, a loam may change to a
sandy clay loam. Gradatlonal solls
become more clayey with depth, but do so
gradually and the total texture change
is greater than the span of one texture
group; for example, from a loam to clay
loam or sandy clay. Duplex solls, on
the other hand, change sharply to a
clayey subsoll, Northcote's classifi-
cation has not been carried further than
this primary distinection because of 1ts
complexity and because the soils have
not been described in a way that would
permit this.

Within each class, the solls correspond
to the groups used by Rowe, with the
exception of the friable brownish
gradational soils, whilch incorporate two
groups. Descriptive names, using
features that can readily be observed 1n
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the field, have been used. The follow-
ing section summarizes the distribution
patterns and characteristic features of
the soils of the district.

Uniform-textured Soils

Dark, structured, non-calcareous clays
(prairie soils)

These are assocliated with stream flats
and are of limited extent., Typlically

The most common soile of the stream
flate are alluvial brownish loams

they are dark clay loams to light clays
with strongly developed structure at the
surface, becoming paler and less well
structured with increasing depth. There
iz no free lime. Gravel is often
present at about cne metre depth.

Undifferentiated stony loams (lithosols)

Stony loams are commcon on steep slopes
and exposed rldpge-tops but are limited
In extent. Stones dominate this soil,
and little fine material is present.

Undifferentiated sandy loams (regosols)

Sandy loams are assoclated with
relatively youthful alluvial land forms
and stream deposits, and are limited in
extent. They are predominantly pale
sandy soils with organic material dark-
ening the surface.

Alluvial brownish loams (alluvial brown
earths)

The most common solls on stream flats
are alluvial brownish lcams. Typically,
these brown loams have a well-developed
surface structure, Their colour pales
and structure declines with increasing
depth. They are usually well drained,
with gravel at about one metre depth.

ireyish loams with gleyed subsoils
(meadow soils)

These are poorly drained solls of stream
flats, where they occur relatively
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Principal
profile form Descriptive name Groupings (after
(Northcote) Rowe )
Uniform Dark, structured, non-calcareous clays Prairie solls
texture Undifferentiated stony loams Lithosols
Undifferentiated sandy loams Regosols
Alluvial brownish loams Alluvial brown earths
Greylish lcams with gleyed subsoll Meadow soils
Gradational Friable brownlsh gradational soils Acid brown earths
texture Cryptopodsols
Friable reddish gradational soils Amphipodsols
Weakly bleached, massive gradational soils Leptopodsols
Bleached gradational solls with gleyed
subsoil Gley podsolic solls
Duplex Reddish duplex soils Red podsolic solls
texture
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commonly. They are usually grey to
greyish-brown loams with moderately
well-structured surface., The colour
pales and structure declines with
Inereasing depth. The subscils are
typically gleyed, and iron oxlide stain-
ing of root channels may be common
throughout.

Gradational-textured Soils

Friable brownish gradational soils (acid
brown earths and cryptopodsols)

Friable brownlsh gradational soils are
dominant on the mountalnous slopes where
rainfall exceeds about 890 mm (35 in.).
They are usually relatively deep, but
more stony, shallower, and lighter-
coloured solls occur in the drier
localities. The black to dark-brown
loamy surface, with strongly developed
fine structure, gradually changes to
yellowish brown or yellowlsh red clay
loams to light e¢lays in the subsoll,
where structure is less well developed.
They are friable and porous throughout,
and often stony. Depth varies, but
usually more than one metre covers
abundant rock,

Friable reddish gradational soils
(amphipodsols)

Friable reddish gradational soils are
the characteristlic soils of the plateaux
and broad ridge-tops. They are also
common on other areas of low rellef in
the higher-rainfall areas. The surface

soil, typically a dark brown loam with
well-developed fine structure, changes
gradually at shallow depth to reddish
brown or red clay loam, and to light
clay in the more compacted subsoll where
structure is less well developed. A
weakly bleached subsurface horizon may
be present, The soll is friable
throughout but only moderately porous in
the subseil. It may be stony and 1s
usually more than one metre deep.

Friagble reddish gradational soils are
the dominant 8oils of thie plateau land
surface at Koetong
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Profile of weakly bleached massive grad-
ational soil

Weakly bleached massive gradational
solls (leptopodsols)

These soils are common in the lower
mountain slopes and hills in the drier
areas. They are also assoclated with
coarse-textured parent materials 1in low
situations. Usually, a brown loamy
surface with moderate to weak structure
covers a paler loamy horizon with no
clear structure, which gradually changes
at depths of about 30-40 em (12-16 in.)
tc a more strongly coloured, massive
clay loam subsoil., Subsoll colours vary
from reddish brown in well-drained solls
to yellowlsh or pale brown in poorly
drained solls. Flne pores may be common
in the subsoill,.
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A reddish duplex soil near Corryong

Bleached gradatlonal sclls with gleyed
subsoil (gley podsolic soils)

These gradational soils, assoclated with
stream flats on low terraces, are of
limited extent. A greyish brown loamy
surface wlth weak structure over-lies a
pale loamy horizon with no clear struc-
ture, gradually changing to a gleyed,
yellowlsh grey, light clay subsoll,.

Juplex Solls
Reddish duplex soils (red podsolic soils)
Reddish duplex soils predominate on

areas of low relief where ralnfall 1s
less than about 890 mm (3% in.) and are
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the typical soils of the valleys. They
usually exhibit a brownlsh loamy surface
with weak structure over a pale loamy
haorizon, which changes at about 25-30 cm
(10-12 in.} to reddish-brown clay with
well-developed structure. The surface
soll sets hard when dry. The subsoil,
although friable when moist, is compact
and has relatively low porosity.

Chemical and Physical Propertles
Particle size

Soil particles are denoted- according to
size - as gravel, coarse sand, fine
sand, silt, and clay. The texture
estimated in the field reflects the
percentages of the sand, silt, and clay
fractions. Gravel is removed from the
sample before testing, to leave the fine
earth remainder.

In the solls of this district, the
coarse sand fraction generally con-
stitutes less than 20% of the fine
earth. However, sandy uniform soils and
weakly bleached massive pgradational
solls may contaln up to 50% coarse sand,
Fine sand may constitute up to 50% of
soils, although 25-35% 1is more common.
The silt fraction varies. It is usually
below 25%, but may be hlgher in the more
strongly weathered solls, such as the
gradaticonal scils from higher
elevations,

The elay fraction is of particular
interest because of the physical and

chemical properties it imparts to the
soil.

The friable brownish gradational solls
and uniform loams generally contain less
than 30% clay. The reddish gradational
solls of the plateaux vary in clay
content from less than 20% in the
surface horizon to 40% in the lower
portion of the subsocil. In weakly
bleached massive gradational soils, clay
generally constitutes less than 15% of
the topsoll and lncreases only sllightly
with depth., Reddish duplex soils range
from less than 20% in the topsoil to 40%
or more clay in the subscil, with a
relatively sharp increase between the
two. The clay fraction is uniformly low
in undifferentiated sandy loams.

Avallable water

The amount of water that can be stored
in the soll in a form avallable to
plants is important in prolonging plant
growth beyond the point where water
losses due to evapotranspiration exceed
water gains from precipitation.

Rowe has estimated the avallable water
capacities for typical profiles of
various solils, as shown in Table 8.

The friable brownish gradational soils
have relatively high avallable water
capacities. The alluvial brownish loams
have fairly high capacities also, in-
ereasing from 16% of soil volume at the
surface to 20% at 60 cm (2 ft), The



Table 8
ESTIMATES OF STORAGE CAPACITIES OF
AVAILABLE WATER FOR TYPICAL FROFILES AND
VARIOUS DEPTHS OF ROOTING
Depth of rooting (ft)

2 | 3 . ;] 6

Storage capacity(in.)

Friable brownish
gradational soil |5 ( 8 | 11 | 14 | 17

Weakly bleached
massive gradat-
ional soil b 6 7 9 =

Friable reddish

gradational soil 3 5 [ 9 -
Heddish duplex

soil 3 5 ] - -
Undifferentiated

sandy loam 4 5 7 - -
Alluvial brown-

ish loam 6 5 9 - -

Conversion: 1 in. = 25.40 mm

1 ft = 30.48 cm

remaining surface solls can hold about
20% of soil volume. However, differ-
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ences are apparent in the subsoils,
There, friable reddish gradational soils
have a higher available water capacity
than reddlish duplex solls, despite
similar textures, holding 14-17% com-
pared with 10-11%. Weakly bleached
massive gradational sclls also have
relatively low capacities (9-14%) in the
subsoil. Undifferentiated stony loams
have uniformly low available water
capacities through the profile.

Permeability

This 1s the ability of a soll to absorb
water, Frilable brownish gradational
solls readily absorb water and allow
substantial subsurface percolation to
streams. Frilable reddish gradational
solls are also permeable, but are more
prone to compaction (with consequent
loss of permeability). Reddish duplex
soils have moderate surface permeabil-
ity, but because of lower permeabllity
in the subsoil may become saturated
during prolonged wet weather, Weakly
bleached massive gradational scils have
low permeabllity.

Aeration

Poor aeration of soils may cause low
yields of many crops, because death or
poor vigour of roots may result from
lack of oxygen or excesslve carbon diox-
ide. Aeration 1s indicated by air
capaclities. Baver quotes capacity
figures of the order of 10-20% for
optimum growth of several crops.



h8

Generally, the surface horizons of the
solls in this area for which data are
available have about 15% or higher air
capaclity. However, subsolls range from
about 14-18% in the friable brownish
gradational soils, through about 8-11%
in the weakly bleached massive gradat-
ional soils, to as low as 4=-T7% in the

clays of the friable reddish gradational

soils and reddish duplex soils.

The low air capacity percentages of the
latter two solls probably restrict root
penetration of less tolerant plants,
such as potatoes, into these horizons,
thus limiting the ability of the roots
to obtaln supplies of nutrients and
molsture.

Flood raln storage

The ability of soils to absorb run-off
is an important property in relation to
flood mitigation. Generally, the deep
friable brownlish gradational soils of
the mountalns have hlgh capaclties to
hold flood rain temporarlily. The fri-
able reddish and weakly bleached
massive gradational soils of the plat-
eaux have moderate capacity, with the
former solils having better effect.
Reddish duplex solls of the wvalleys and
the less steep foothills are limited in
their ability to absorb run-off,

Reaction (pH)

District soils that have been szampled
were acid throughout the profile, The

friable reddish snd brownish gradation-
al soils have surface pH reactlons of
about 5,0-5.5 (strongly to moderately
acld) and show no significant trend
down the profile. Weakly bleached
massive gradational soils and greyish
and brownish loams have surface re-
actlons of about 5.5 (moderately acid),
which usually increase gradually to
about 6.0-6.5 (slightly acid) lower in
the profile. A simlilar trend also
occurs in reddish duplex soils.

Avallable phosphorus

The soils of this district are low in
avallable phosphorus.

Available nitrogen

Although difficult to measure directly,
available nitrogen is indicated by the
ratio of organic carbon to nitrogen in
the soil (C:N ratio). A ratio of less
than 12 seems to be desirable for the
satisfactory growth of most crops and
pastures.

Solils under natlve forest vegetation,

including friable brownish and reddish
gradational soils, have C:N ratios of

about 20 or higher, whereas comparable
figures for reddish duplex and weakly

bleached massive gradational soils under
native pasture are generally well below
20.

Although a low C:N ratio in the soll may
be important for introduced plant



species, the native flora generally
appear to be adapted to a lower level of
available nitrogen.

Exchangeable cations

The cation exchange capacity (C.E.C.)
of a soll is a measure of 1ts ability
to hold nutrients in available form for
plants. It bears a close relation to
organic matter in the soil and the clay
fraction.

Most solls have higher capacities at the
surface, the main exceptions being the
reddlsh duplex soils and the weakly
bleached massive gradational solls.
These show a low C.E.C. at the surface
with increases in the subsoll, but the
effect is greater in the reddish duplex
soil. The friable reddish gradational
soills and alluvial brownish loams have
only moderate C.E.C. at the surface and
it decreases with depth. The undiffer-
entiated sandy loams have falrly low
C.E.C. throughout the profile, while
the friable brownish gradational soils
have high C.E.C. at the surface, which
decreases markedly down the profile.

Other plant nutrients (exchangeable
cations)

Exchangeable calcium and magnesium show
gimilar trends in most profiles, with
calcium as the more abundant cation.
The friable brownish gradational solls
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contalin less of both these cations than
soils from the drier areas. Despite a
high concentration at the surface,
amounts elsewhere are low and decrease
markedly down the profile, The friable
reddish gradational solls show a similar
but less marked trend for exchangeable
calecium, but the concentration of
exchangeable magnesium tends to remaln
constant throughout the profile. The
reddish duplex solls and weakly bleached
massive gradational solls both show an
increase in these cations in the sub-
soll,

Figures for exchangeable potassium
indicate a reasonably adequate status
for all the surface solils sampled.
Levels are maintained (or lncrease with
depth) in all soils, with the exception
of the friable brownish gradational
solls.
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VEGETATION

In temperate and tropical climates,
vegetation dominates our impression of
natural land - it 1s everywhere, dis-
playing infinlte variation as speciles,
form, density, and height change across
the landscape. It constltutes a major
part of what we regard as scenery, nat-
uralness, or wilderness, and profoundly
influences the value or character of an
area of land.

Plants provide for many of Man's needs -
and protect other wvalues, such as soil
stability, grazling, hunting, varlous
forms of wildlife, water yield, and
water quality. The role vegetatlion
plays 1n recreation 1s becoming more
important as urban populations grow.

This chapter 1s divided into two parts.
The first deals with the importance of
vegetation in conservation and with
general princlples of 1ts ecology,
deseription, and classification. The
second describes the vegetation of the
study district and should be studied in
conjunction wlth the vegetation map
provided in a pocket at the back of this
report.

With a few exceptions the descriptions
refer to vegetation on publiec lands, as

very little native vegetation remains on
private land in the study district.

General Principles
The food chain

Photosyntheslis 1s the process by which
green plants convert water, carbon
dioxide, and certain simple minerals
into organic compounds, releasing oxygen
to the atmosphere. The energy necessary
for the process comes from sunlight.

With the minor exception of some
specialized bacterla, all the activities
of all living organisms are based on the
consumption of the products of photosyn-
thesis; this occurs because of the flow
of energy through the so-called food
chain. For example, insects that feed
on plants provide the food of the brown
phascogale; in turn, this creature is
preyed on by hawks or owls. The food
from which all these animals draw their
energy for growth, movement, and re-
production ultimately depends upon the
material and energy formed and stored by
plants.

Thus plants are primary producers in the
truest sense of the word.



Study of vegetation

The importance of vegetation to land
use and conservation can be summarized
under three broad headings.

Firstly, plants are a group of organ-
isms of intrinsic interest and beauty.
The study of plants is a prerequisite
for agriculture and forestry, and in the
field of pure scilence has contributed to
our knowledge of genetics, evolutilon,
biochemistry, pharmacology, and ecology.
The need to preserve as many as possible
of the species and communities of the
biosphere 1s set out in chapter 14.
Vegetation merits speclal attention
because of its unique poslition as the
first 1link in the food chain.

Secondly, vegetation 1s important for
the conservation of animals, birds, and
insects, as all these organisms depend
directly or indirectly on plants for
thelr food, and often for shelter,
nesting places, and protection. Most
animal habitats can be described in
terms of vegetation and, in the absence
of detalled knowledge of the distribut-
ion of many animals, preservation of as
many types of wvegetation as possible
should result in the preservation of the
full complement of animals. The
habltats of the birds and animals of the
study area are described in chapter 11,

Thirdly, since the physical factors of a

site - solls, climate, and topography -
largely determine the natural vegetation

11033725
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on the site, the nature of the physical
environment can be judged from the type
of vegetation present., Assessing site
factors in this way has the advantage
that, while the factors that are usually
of interest, (such as some soil
characteristics or miecroclimate) are
hard to measure directly, vegetation can
be readily mapped in the fleld and from
aerial photographs. Field evidence and,
if possible, experimental evidence
should be availlable to show that the
specles or group of speclies does 1in fact
accurately indlicate a specific site
condition. Within the study district,
the relations between native vegetation
and the land's potential for growing
pasture or pine plantatlions have been
assessed and are used later in this
report to elassify land for these
purposes.

Growth and development

Three factors are responsible for the
great diversity of the form and com-
position of natural vegetation:

¥ the differing tolerances of plants to
environmental factors

¥ the great differences that occur in
the factors - temperature, light,
soll fertility, and moisture - that
make up the environment

¥ the availability of species (and
thelr dispersal efficiency 1in the
particular area under study
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The plants present on any site are those
whose requirements are met by the site.
If the features of the site change
rapidly, a correspondlingly rapid change
in the plant communitles present will
occur.

Plant succession

While the nature of the habltat basic-
ally determines the type of plant
community, the community in turn deter-
mines many of the characteristlics of its
habitat. As plants colonize a prev-
iously bare area, they alter the
original conditions of the site and
impose new ones, and the modification of
the environment in turn allows other,
different specles to become established.
This process 1s called successlion. For
example, the first plants to colonize
the bare rocks of steep slopes are
lichens followed by mossez, These bulld
up soll materilal and act as a reservolr
of molsture, making conditions suitable
for herbs and grasses. With further
build up of soil, small perennial shrubs
such as fringe-myrtle replace the annual
plants and in time trees, for example

red cypress pine, will form a low open
forest on the site.

In the early stages of succession the
vegetation changes rapidly, but as the
communlity develops the rate of change
slows, till a stage is reached where the
vegetation 1s in equilibrium with the
environment, and changes only as climate
or solls change. Attainment of this

stable phase may take several hundred
years, and under conditions where the
vegetation is periodically disturbed by
fire - as 1ls the case throughout most of
Vietoria - the final stage, or climax,
is never reached.

However, secondary or deflected success-
ion sti1ll takes place and vegetation
develops and changes rapidly after fire.
A community that 1s not the true elimax
but 1s maintained by Man's aetivities,
such as grazing or frequent burning, 1s
called disclimax.

In some cases, communities that appear
to be stable since they are not under-
going directional change may be under-
going cyeliec change - the vegetation
passes through a number of phases that
represent fluctuatlions about an average
condition,.

For scientiflec reasons, conservation of
stages 1n successlon 18 as lmportant as
conservation of c¢limax communlties.

Competition and dominance

These two processes play a major part in
shaping the development of communities.
Competition i1z the interaction between
two specles that have similar require-
ments, usually for space, light,
moisture, and nutrients, It may result
in a balance belng struck between
individuals, or the partial or complete
displacement of one. Other interactlons
that may occur are parasitism and



symbiosis. Succession occcurs when
changes in the environment enable one
species to gain a competitlve advantage
over an established specles and so dis-
place 1it.

The nature and function of a community
is not determined equally by all the
plants present. Some plants exert a
controlling influence by virtue of their
size or numbers, and these plants are
known as domlnants. Over much of the
north-east, trees are dominant and
condition the habitats of all assoclated
species. Domilnance may be regarded as a
result of competition - for example, for
a time eucalypt seedlings must compete
with serub species, but if they can
overcome this competition, they can grow
and eventually dominate these rivals.
Dominants exert their influence by
creating shade, changlng the micro-
climate, and creating water stress.

Influence on vegetation

The aectivities of Man have caused major
changes to the environment and these
have had many direct and indirect
effects on the natural vegetation.
Activities that have had major effects
are land clearing and cultivation,
grazing, logglng, mineral extraction,
introduction of weeds and rabbits,
construetion of roads and tracks,
burning, and applications of fertilizers
and pesticides. The effects of these
activities include initiation of new
plant successions, loss of plant
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specles, changes in wild animal and
bird populations, and changes to the
water table, All these factors act to
change the natural ecosystems rather
than destroy them. Natural communitles
react to imposed changes in a manner
that, in the long term, tends to mini-
mize change and bring about a return to
stability.

Fire

Fire 1s mentioned above as a Man-induced
factor that has resulted in change to
the natural vegetation. This is an
over-simplication; the exlstence of so
many fire-resistant specles shows that
fire has been an important part of the
Australian environment for thousands of
years, originating from lightning
strikes and, more recently, from the
activities of Aborigines.

The relatlon between fire and vegetatlon
is quite complex. The frequency of
fire, its intensity, and the season of
the year in which 1t occurs are import-
ant. The type of vegetatlion 1s also
important, particularly the presence of
physiocloglcal and morphologlecal adapt-
ations to filres such as epicormic buds,
lignotubers, and thick bark, The mini-
mum age to flowering and seed-set and
the sensitivity of seeds to flre are
also important. Eucalypts are well
adapted to escape the deleterious
effects of fire, and frequent burning
probably helps them competitively.
Vegetation influenced by repeated flres
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never reaches a mature or stable stapge
of succession,

Fire is a most 1important tool in the
management of vegetation, and we already
have techniques for controlling the
intensity and rate of spread of low-
intensity fires. The most important
requirements now are a fuller under-
standing of the effects of fire on the
different parts of the environment and
clearly stated aims for the management
of vegetation.

Management

Since nelther the composition nor the
form of vegetation 1s ever statice,
preservatlion must consist of managling
change. It is essential to establish
clear aims in the management of vegeta-
tion and to determine how much and what
kind of change can be tolerated.

Alms wlll vary according to the specific
land use required and the nature of the
vegetation. For areas of near-climax
forest managed as wilderness, one aim
would be to keep fire to an absolute
minimum. However, maintenance of most
forest and heath communities in Aus-
tralia demands prevention of destruct-
ive wild fires and this may best be ac-
complished by controlled fuel-reduction
burning.

The presence of plant or animal species
senslitive to frequent fire may demand
modification of burning practices 1n

certain areas. Some communities in
successional stages after fire are
particularly rich in specles, and these
cannot be conserved by the complete
exclusion of fire. Similarly, the
conservation of a mosaic of communities
created by grazing may reguire the
retention of grazing. In some cases,
rapldly expanding populations of native
or introduced animals may have to be
controlled.

Management is impossible without clear
aims, and aims must be carefully
examined to ensure that they are compat-
ible. Preservation of a favoured domin-
ant species, or of a particular stage of
succession, may not be compatible with
the preservation of some animal and bird
populations.

Development of management techniques
involves an understanding of the proec-
esses of succession and population
dynamics, and manipulation of these
processes to achleve alms. Continuous
study should help this understanding.

Description and classification

The description and classifiecation of
vegetation require first a knowledge of
the species present, or floristic com-
pecsition, and the structure. However,
the ecologlist 1s rarely satisflied with
this approach and usually endeavours to
measure and escribe as many as possible
of the features of the environment of
each vegetation type recognized.



Structure

The structure of a plant community 1s
defined in terms of three components:

¥ the vertical arrangement of the
species into strata

* the horizontal arrangment of plants,
or spacing

¥ the abundance of each speciles

The stratification or layering of a
stand of vegetation is readlily seen.
For example, vegetatlion on certaln sites
in the Lucyvale block consists of a
layer of tussock grass and herbs at
ground level, a layer of bracken at 1 m
(3 ft), an open small-tree layer of
scattered blackwood at 8 m (25 ft), and
a layer of tree canoples (narrow-leaf
peppermint and blue gum) at about 30 m
(100 ft).

The horizontal arrangment of a stand

of vegetation refers to the position or
distribution of plants in each layer.
The distribution of individuals in a
community is seldom random. Rather,
individuals of a species are often
grouped, and it is necessary to describe
the size and pattern of the groups.

The abundance of a species can be des-
cribed in several ways. These include
subjective assessment using terms like
common and rare, counts of the number
of individuals within an area, and
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measurement of crown cover, whilch 1s the
proportion of the ground that a vertical
projection of the crowns of the plants
under conslderation occuples,

Floristics

When describing a large area of vepet-
ation, a 1list of the species present may
be helpful. However, floristic Infor-
mation means more if the specles are
grouped into units of those that usually
occur together, The contlnuously vary-
ing nature of vegetation makes the des-
eription and delineation of discrete
assoclations of speciles difficult.

Ecologists have made many attempts to
define homogeneous floristle units, and
now little doubt remalns that such units
can be defined within certain limits.

In 1952, Beadle and Costin publlshed the
method of classification now most common
in Australia. Its major floristic unit,
the assceiation, they defined as a
"climax community in which the dominant
stratum has a qualitatively uniform
floristic composition, and which
exhibits a uniform structure as a
whole”., The dominant stratum is "that
which, because of 1its physiognomy and
relative continuity, dominates the rest
of the community 1in the sense that 1t
conditions the habitats of the other
strata".

Floristically similar assoclations of
similar structure may be grouped into
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alliances. Assoclations may be sub-
divided on the basis of varlation in
the most important subordinate stratum,
to form sub-associations.

This method of classification has been
criticized on the ground that the
groupings are determined subjectively,
and that it places too much importance
on the dominant species.

An alterantive method aims at defining
homogeneous specles units by collecting
data from carefully set-out plots or
quadrats, and processing these data
statistically in a computer. Thls meth-
od delineates groupings of species that
are truly associated, which form
extremely useful units for defining
habitats and as indicators of site con-
ditions.

However, the method has the disadvantage
that data collection is a painstaking
and slow process, and the key species in
any grouplng may be a small plant that
would be very difficult to map. These
techniques are impracticable for mapping
and describing the vegetation of the
study district.

North-eastern Area District 1
The dlstrict was originally covered by a
continuous cover of tree canoples, ex-
cept for some woodlands and small grassy
plains in the broad river valleys.

Since early settlement, the woodlands

have been cleared or thinned out and
pastures of introduced plants such as
clovers and grasses established. The
other major vegetatlion change has been
the clearing of peppermint forests on
the Koetong uplands for pine planta-
tions in recent years. Whille the
vegetation on most of the publie land
can be called natural, the effect of Man
is apparent here also, if not so
obvious. He has introduced weeds,
practiced logging and grazing on some
areas, and altered the natural pattern
of fires.

Mapping and classification

The vegetation of the study district was
first grouped into a number of struct-
ural units, as set out in Table 9.

These have been modified from a classif-
lcation developed by Specht for use in
the International Biological Programme.
The modifications involve redefinition
and subdivision of the height classes to
better sult the vegetation of the study
district and in addition to fit in with
existing data for other areas., Table 9
groups the structural forms according to
projective follapge cover, which is
defined as the percentage of area
covered by folliage, measured by a
vertical polnt quadrat technique. It 1s
not the same as crown cover. A tree is
defined as a woody plant more than 5 m
tall, usually with a single stem., A
shrub 1s a woody plant less than 8 m
tall, frequently with many stems arising
at or near the base.



Table 9

STRUCTURAL FORMS (NORTH-EASTERN AREA DISTRICT 1)

o

Projective follape cover of tallest stratum

ferns, lichens)

Life form and height of Dense Very sparse
tallest stratum (70-100%)|Mid-dense (30-70%)|Sparse (10-30%) (<10%)
Trees >49 m (>130 ft) Open forest IV
Trees 28=40 m (90-130 ft) Open forest III
Trees 15-28 m (50-90 ft) Open forest II Woodland II
Trees 5-15 m (16-50 ft) Open forest I Woodland I
Shrubs 2-8 m (6-27 ft) Closed Open scrub
scrub
Shrubs 0-2 m (0-6 ft) Closed Open heath
heath
Herbs (inecluding moss, Mossland Open mossland
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Within this structural framework, the
vegetation has been grouped according to
commonly occurring comblinations of tree
specles. These have been chosen
subjectively and have been termed veget-
ation units to distingulsh them from the
groups determined by ordination methods.
They are not based on a detailed study
of specles relations, but are readily
recognizable in the field and each unit
reflects the operatlon of a certalin set
of environmental factors.

Table 10 sets out these vegetation
units, which also form the units for the
map at the back of this report. The
descriptlon and detailed mapping were
undertaken because of the lmportance of
vegetation in planning for conservation.

Table 11 demonstrates the relations of
the units to other schemes. The map
was drawn from information supplied by
the Forests Commission, together with
some aerlal photo lnterpretation and
ffield checking. The mapping units re-
present mature vegetation communlties:
stands of alpine ash have been mapped
as open forest IV, even though some of
these have not yet reached full mature
height and form. However, symbols
indlicate whether stands are of regrowth
or mature size, in this case.

The map makes no distinetion between
mountain gum (Euealyptus dalrympleana)
and candlebark gum (F. rubida) as they
are very similar both botanlcally and in
thelr appearance 1n the fleld. Nor does

it distinguish between the two forms of
forest red gum, or more correctly
Blakley's red gum (E. blakleyi). One
form grows on the terraces and in drain-
age llines at low elevations, and the
other, a stunted form sometimes referred
to as hill gum, occuples some steep dry
slopes where solls are shallow.

Description of the Vegetation Units
Candlebark gum: snow gum, open forest I

This vegetation unit has an overstorey
of candlebark gum (E. rubida) and snow
gum (E. paueiflora) usually less than
15 m high. An associated tree species,
broad-leaf peppermint (E. dives), comes
into the community on dry rocky sites.
The understorey layers comprise low
shrubs - including hop bitter-pea
(Daviesia latifolia), handsome flat-pea
(Platylobium formosum), leafy bosslaea
(Bossiaea foliocea), and golden oxyloblum
(Oxylobium ellipticum) - and a grassy
layer of snow grass (Poa australis).

The unilt is restricted to ridge tops at
the high elevations in the district,
1,160-1,200 m (3,800-4,000 ft), at Mount
Burrowa and east of Cravensville.

Alpine ash, open forest IV

The dominant specles of thils unit 1s
alpine ash (F. delegatensis). Its seeds
require low winter temperatures to break
their dormancy, which restricts 1t to
areas that receive light winter snows -



Table 10

VEGETATION UNITS

Typlieal structural form{s)
{at maturity)

MajJor tree specles
{common name of unit)

Asacelated tree specles

Major understorey species

Open forest I

Candlebark gum: snow
gum

Broad-leafl peppermint

Snow grassi hop biltter-pea, handsome
flat-pea, lealy bosaiaea, golden
oxylobium

Open forest IV

Alpine ash

Candlebark gum
blue gum

Snow grass; hop bitter-pea; common
ground fern; ailver wattle

Open forest III

Harrow=-leaf peppermint

Candlebark gum

manna gum

blue gum

brittle gum
broad=leal peppermint
red stringybark

Tusaock grass; bracken fern, hop
bitter-pea; common cassinla, zllver
wattle;, blackwood; blanket=leaf,
musk dalsy=buah, hazel pomaderrlas

Open forest 11

Broad-leafl peppermint

Candlebark gum

red stringybark
long-leafl box

blue gum

narrow=1eal peppermint
but-but {(apple box)

Tussock grass; bracken fern, hop
bitter-pea, handaome flat-pea

Open forest 11

Red stringybark:
long=leal box

Candlebark gum
broad-leafl peppermint
red box

but-but (apple box)

Tuasock, kangaroo, and wallaby
grasses; handsome [lat-pea, golden
gulnea-flowers, purple coral-pes;
grasstree; sllver wattle

Open forest I

Red atringybari:
long-leafl box

Foreat red gum
broad=leal peppermint
but-but (apple box)
red cypress plne
candlebark gum

Tussock graas; grasstree, common
fringe-myrtle, dagger wattle, woolly
wattle

Open florest I, closed to
open heath, open moszland

Red cypress pine complex

Foreat red pgum
long=leal box

Lichens and mosses, common fringe-
myrtle, wedpge-leafl hop=bush, dagger

kurrajong wattle, woolly wattle, drooping
red bax sheoak
Open lorest II, FPorest red gum White box Wallaby grass, kangaroo graas

Weodland II

long=leafl box
but=but (apple box)
yellow box

red box

Open forest II
Woodland IT

River red gum

Comman reed

Open forest II

Swamp gum

Black sallee

Tuaaock grassa, sword sedge, tea-tree

Softwood forest
Grassland and/or scrub

o9
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Vegetation units

Table 11

Vegetation communities
(after Rowe)

Major vegetation
alliance (Frankenberg)

1. Candlebark: snow gum Wet sclerophyll forest B By
Open forest I E. paueiflora - E. rubida

2. Alpine ash Wet sclerophyll forest 5
Open forest IV E, delegatensis

3. Narrow-1leafl peppermint | Wet =clerophyll forest 16
Open forest III E, radiata - E. rubida - E. dives

4, Broad-leaf peppermint Wet (dry) sclerophyll forest 14
Open forest II &, radiata - E. rubida - E. dives

5a.Red stringybark: long-| Dry sclerophyll forest 14
leaf box E, maerorhynecha
Open forest I1

5b.Red stringybark: long-
leaf box
Open forest I

6. Red cypress pine Dry scrub 14
Open forest I E, tereticornis - Calytrizx
Closed to open heath tetragona
Open mossland

7. Forest red gum Savannah woodland 21
Open forest II E. tereticornis - E, albens -
Woodland IT E. gontoealyx

9. River red gum Savannah woodland 21
Open forest II E, camaldulensis
Woodland II

9. Swamp gum Tall woodland 15

Open forest 11

E, ecamphora - E. stellulata




at elevations of about 1,070-1,200 m
(3,500-4,000 ft) in this district.
Precipitation here exceeds 1,020 mm (40
in.) per annum, and soils remaln moist
throughout the year. Summers are mild
and winters are cold. Solls are deeply
weathered and freely drained.

Tree species associated with alpine ash
inelude candlebark gum and blue gum

(E. st. johnii), usually with an under-
storey of one or more layers. 3Snow
grass usually forms a layer close to the
ground and may be continuous or scatter-
ed, A low shrub layer 1/3-1 m (1-3 ft)
high - comprising hop bltter-pea, common
ground fern (Culeita dubia), and/or
Derwent speedwell (Veronica derwenti) -
may be present; and taller shrubs 2-6 m
6-20 ft) hligh - inecluding such specles
as buffalo wattle (Adecacia kettlewelliagel
and forest lomatia (Lomatia fraseri) -
grow on the more sheltered sites.

Thls vegetatlon unit is confined to
sheltered aspects high on the Burrowa
massif and to a broad ridge east of
Cravensville. Wildfires have resulted
in a pattern of regrowth stands among
the mature ones, as flre readlly killls
this specles but by the same token
produces conditions that favour 1its
regeneration.

Narrow-leaf peppermint, open forest III
Such forest covers quite a large pro-

portion of the forested landscape. The
major specles, narrow-leaf peppermint

Narrow-leaf peppermint open forest III

near Koetong. Understorey of silver
wattle, bracken fern and grasses

(E. radiata), requires moderately high
soll-molsture status throughout the
year. 1t sometimes forms stands 1n
drier situations but the trees have poor
crowns and apparently do not grow
vigorously. The speciles occurs 1n areas
receiving rainfall of more than 1,020 mm
(40 in.) per annum on deep, well-drained
solls, or in locally moist sites such as



Broad-leaf peppermint open forest II
with a dense tussoek grass understorey

southern aspects in lower-rainfall
areas. Its elevatlon ranges from about
300 m (1,000 ft) to about 1,070 m (3,500
ft). On cool molst sites it is freq-
uently mixed with blue gum or manna gum
(E. viminalie), and on drier sites with
broad-1leaf peppermint, brittle pum (F.
manntferal), and red stringybark (E.
maerorhynehal .

The tree canopy 1s generally between 28
and 40 m high. Undergrowth varies from
a molst gpully type of tall (3-9 m or
10--30 ft) broad-leaved shrubs - which
may ineclude blanket-leaf (Bedfordia
salieina), hazel pomaderris (Pomaderris
asperal), austral mulberry (Hedycarya
angustifolial), and musk daisy-bush
(Olearia argophylla) - to a ground layer

of ferns, includling fishbone water-fern
(Bleehnum nudum). The typical under-
storey of the Koetong plateau is elther
a grassy forest [loor of tussock grass
(Poa australis) or a layer of bracken
fern (Pteridium esculentum) above a dis-
contlnuous grassy sward. Scattered
individuals of blackwood (degeia

me lanoxylon) or silver wattle (4.
dealbata) are a feature of the plateau
country. Low shrubby layers that may
also be present may include hop bitter-
pea and handsome flat-pea.

Basins at lower elevations and in shelt-
ered sites sometimes contaln a layer of
common cassinia (Cassinia aculeata) at

a height of 1-3 m (3-9 ft), usually
assoclated with bracken fern. Kangaroo
grass (Themeda australis) may replace
tussock pgrass to a large extent at the
lower elevations.

As well as covering the bulk of the
Koetong uplands south of Koetong, this
unit occurs on moister sites (with
southern aspects or in moist gullles)
over most of the dlstrict.

Broad-=leaf peppermint, open forest II

Broad-leaf peppermint (F. dives) has a
greater ecologlcal range than its near
relative, narrow-leaf peppermint. It
grows on shallower, well-drained soils
within the narrow-1leaf peppermint range
and also on southern aspects with
shallow soils in the warmer areas that
receive less than 890 mm (35 in.) of



rainfall per annum. It does occur in
pure stands, but candlebark gum is
usually assoclated with it, particular-
ly on the molster sites. Blue gum 1s
associated with broad-leaf peppermint
in the molst sheltered gullies. On dry
rideges and slopes in the south of the
district, long-leaf box (E. goniccalyx)
1s often an assoclate and in the north
red stringybark comes in as an addition-
al assoclate,

The tree canopy 1s generally about 15-28
m (50-90 ft) high. Understorey vegetat-
ion consists mainly of either a dense
grass sward or grasses mlxed wlth a low
shrub layer. The grass 1ls generally
tussock grass and the low shrubs include
handsome flat-pea. In some areas
bracken fern forms an understorey layer.

This unit is distributed over most of
the region, mainly on dry ridges and
northern slopes but sometlimes on south-
ern aspects in the north of the distrlct.

Red stringybark: long-leaf box, open
forest II

The canopy of this unilt 1s pgenerally
from 15 to 28 m (50-90 ft) above the
ground, the main species belng red
stringybark (E. maerorhyncha) and long-
leaf box (E. gonioealyx). Red stringy-
bark occcurs wildely in the district as a
result of its wide ecological range.

It grows on freely drained soils under
annual rainfalls varying from 630 mm to
1,020 mm (25-40 in.). The speclies may

Red stringybark: long-leaf box open
forest II with a low serubby understorey

oceur in high-rainfall areas 1if soll
molsture-holding capacity is low, but
low temperatures probably help toc re-
strict it to below about 760 m (2,500
ft) elevation. It is closely assoc=-
iated with long-leaf box, whleh ocecurs
generally on solls subjJect to excesslve
winter wetness and summer dryness where
annual rainfalls are up to about 1,020
mm (40 in.). Long-leaf box 1s generally



Red ecyprese pines in assoctation with
red box near Flaggy Creek

limited to elevations below about 610 m
(2,000 ft). Its range overlaps those of
forest red pgum, red cypress pine, red
stringybark, and broad-leaf peppermint.
Otker speclies that occur frequently in
mixtures with the major ones are broad-
leafl’ peppermint and candlebark gum.

Less frequent assoclates are red box

(E. polyanthemos) and but but (FE.
bridgesiana).

The understorey may consist of a sward
of tussock grass with scatfered wattle
or perhaps litter, or a layer of heathy
shrubs, 1ncluding grey bush-pea
(Pultenaea cunninghami), daphne heath
(Brachyloma daphnoides), urn heath
(Melichrus urceolatus), box-leaf wattle
(leacia buxifolial), small-leaf parrot-
pea (Dillwynia retorta var. phylicoides)
and dusty miller (Spyridium parvi-
folium). Elsewhere, handsome flat-pea
and purple coral-pea (Hardenbergia
violacea) may be scattered among a sward
of tussock grass.

The unit mainly occurs on dry sltes 1n
the Granya, Bethanga, and Lawson blocks
where the solls are deep and also 1in
drier, less steep country in the Wabba,
Bunroy, and Elliot blocks,

Red stringybark: long-leaf box, open
forest 1

Although the same major tree specles

are generally present, the helght of the
canopy 1s less than 15 m (50 ft), and the
assoclated tree and understorey speciles
indicate a drier environment than that
of the previous unit. A stunted form of
forest red gum (E. blakleyi) and red
cypress pine (Callitris endlicheri) are
examples of the tree specles, and shrubs
inelude grasstree (Xanthorrhoea austral-
ig), dagger wattle (dcacia siculi-
formis), woolly wattle (A. lanigera),
and grevillea (Grevillea ramosissimal.
Some sltes may not have a shrub layer,
only a scattering of tussock grass or



even litter alone covering the forest
floor.

Red cypress pine, complex

This unit is really a grouping of diff-
erent formatlions that are often intim-
ately mixed together. The open forests
less than 15 m (50 ft) in height grow on
the deepest solls of the complex. Here
the main tree specles are ysually red
cypress pine (Callitris endlicheri) and
forest red gum (E. blakleyt).

Assoclated trees 1include long-leaf box,
red box, and occasional kurrajongs
(Brachychiton populneus). Underlying
the open forest type may be only mineral
soll covered by a litter layer, or
perhaps scattered tall shrubs such as
drooping sheoak (Casuarina stricta) and
a low layer that includes crimson
grevillea (Grevillea polybracteal,
nodding blue 1ily (Stypandra glaucal,
and guinea flower (Hibbertia 8p.).

Closed to open heath is composed mainly
of common fringe-myrtle (Calytrix
tetragonal). Other species in this
formation are dagger wattle, woolly
wattle, and rock fern (Cheilanthes
tenuifolia). The heath may cover large
contlnuous areas or may surround iso-
lated rocky outcrops. On the outcrops
themselves, open mossland of lichens and
mosses occurs. The main distribution of
this complex is to the north of Mount
Lawson, on steep rocky escarpments near
the Murray River, and also on the Pine

Mountain and Burrowa masslfs to the east,
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A woodland of forest red gum and white
box near Lake Hume

Forest red gum, open forest II and
woodland IT

This vegetation unlt has been malnly
cleared for agriculture. It now exists
on public land in a few drainage lines
and on hillocks 1in the Granya and Lawson
blocks. Forest red gum (E. blakleyi)
occurs typically on hlllocks or terraces
where a perched water table may be



expected durlng winter and where solils
dry out during summer. [t does not
occur at elevatlions above about 600 m
(2,000 ft). The specles prefers an
annual rainfall of about 760 mm (30
in.), hot summers, and cool winters.
Forest red gum 1s assoclated with whilte
box (E. albens), long-leaf box (F.
gonioecalyx), but but (E. bridgesianal,
yellow box (E. melliodoral), and red box
(E. polyanthemos). Usually, a grassy
understorey comprises wallaby grass
(Danthonia sp.) and kangaroo grass
{Themeda australie})., Some areas wlth
shallow soills support rock fern and low
shrubs such as box-leaf wattle (Adecacia
buxifolia), nodding blue 1lily, and
wedge-leaf hop-bush (Dodonaea cuneatal.

River red pgum, open forest II and
woodland II

The river red gum (E. eamaldulensis)

oceurs in pure stands conflned to stream

flats from about 180 to 305 m (600-1,000
ft) elevation, which are periodically
waterlogpped and have a moderately high
water table throughout the year. Low
temperatures appear to be crltical 1n
limiting 1ts distribution. Major native
understorey species (chilefly grasses)
have been malnly replaced by introduced
specles. The common reed (Phragmites
eommunie) grows in swamps and surround-
ing zilllbﬂﬂhu. The tree crowns are 15—
28 m (50-90 ft) high, and may be almost
touchling or spaced wilde apart in wood-
land formatlion. Very little public land
carrles river red gum stands.

Swamp gum open forest near Lake Findlay

Swamp gum, open forest II

At elevations higher than about 300 m
(1,000 ft), the stream flats carry swamp
gum or brmad leaf sallee (E. camphoral.
Black sallee (E. stellulata) occurs
usually with or near swamp gum, but on
better-dralned sites; low temperatures
and a moderate rainfall seem to be
correlated with its presence., Under-
storeys in the poorly dralned sites



vary from a moss bed (Sphagnum sp.)
coral heath (Epacris microecarpa) at the
higher elevations to reeds (Phragmites
communis) at the lower elevations.
Small trees such as mountain tea-tree
(Leptospermum grandifolium) and black-
wood may be present, and alsoc low ferns
such as alpine water fern (Blechnum
penna-marina) and flshbone water-fern
(Bleechnum nudum).

Softwood forest

Plantations of radilata pine (Pinus
radiata) have been established in the
Koetong - Shelley area, mainly on siltes
formerly occupied by narrow-leaf pepper-
mint open forest III.

Grassland or scrub areas on publie land
have been previously cleared and in some
cases have reverted to scrub.

Endangered Specles

In a table of natlive Victorian plants in
danger of extinction, Willis listed the
following as occurring in the study
district. An asterisk indicates those
endemic to Victoris.

1. *¥ Chiloglottis peseottiana - known
only from Cravensville, and presumed to
be extinct because of clearing for farm-
land.

2. * Acaeia phasmoides - an extremely
localized wattle, found only at Pine
Mountaln.
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3. ¥ Bpgsenia echeberi - an extremely
localized species found at the Goulburn
Welr and along the Murray River from
Lake Moodamere to Biggara (in the study
district).

4, Digitaria diffusa - localized plant
found only at Walwa on the Upper Murray
River.

5. Dodonaea rhombifolia - the Victorian
distributlon of thls specles appears
very restricted and localized in the far
north-east and in East Gippsland; it has
been recorded at Pine Mountain and Upper
Murray River.

6. Grevillea jephecottii - a localized
plant found on Pine Mountaln and Mount
Burrowa.

T. Cyperus flavidus - confined 1n
Vietoria to marshy places of the north-
east, where 1t 1s rare and localized.

8. Grevillea ramosissima - a restricted
and localized plant found on granite
ranges near Walwa, at Pine Mountailn, and
Mount Mlttamatite.

9. Lemna polyrhiza - a very rare and
localized species 1in Victoria, known
only from lagoons at Towong and Bilggara,
also at Heyfield.

10. Pterostylis hamata - a very rare and
localized species found in north-eastern
Vietoria at Walwa and in the Benalla,
Beechworth, and Springhurst districts.
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The Kurrajong - in Vietoria - an
uncommon tree of the east and north-east

In additlon, Willls has designated the
following rare to uncommon species as
being of significance for conservation.
Thls list notes thelr general dlstribut-
lon in Vietorla and indicates where they
were recorded 1In this distriect. The
common plants of the dlstrict are alsco
important for conservation and these are
mentlioned 1n Part IV of this report.

L. Brachyechiton populneus (kurrajong) =
in Victorila thils tree 1s confined to the
far east, includlng the Snowy River
Valley, and the north-east, particularly
on hills bordering the Upper Murray
River near Granya and Walwa.

2. Brachycome ptychoearpa - Victorian
distribution appears very restricted and
localized on granite mountains of the
north-east and East Gippsland; found at
Fine Mountain.

3. Dampiera purpurea - Victorlan
distribution appears restricted and
localized in the north-east and East
Gippsland; recorded at Pine Mountain.

Yy, Dodonaea boroniifolia (hairy hop-
bush) - although scattered widely
through the State, thils uncommon plant
has a localized distributlon; recorded
at Pine Mountain.

5. Eehinopogon cheelii (long-flower
hedgehog-grass) - an uncommon specles
restricted in Victorla to steep montane
forest of the far north-eastern high-
lands; recorded near Guy's forest.

6. Euealyptus chapmaniana (bogong
gum) - an uncommon tree distributed
between Mount Buffalo and Khancoban 1n
New South Wales at altitudes between
2,000 and 4,000 ft; recorded at Pine
Mountaln.

7. Grevillea polybraetea (crimson
grevillea) - found on rocky hills along
Upper Murray, from "Thologolong" to
Biggara, and also at Granya Gap; con-
fined to the far north-east of Victoria
with a very limited distributlon.

B. Haeeckeria ozothamnoides - uncommon
in Viectoria with a widely spread but



localized distribution; recorded at
Pine Mountain and Walwa.

9, Leptospermum mieromyrtus - uncommon
in Victorla with a locallzed distribut-
ion, restricted to the north-east and
East Gippsland; recorded along the

Upper Murray River and at Plne Mountailn.

10. Mirbelia oxyloboides (mountain
mirbelia) - found in the higher ranges
from the Strathbogles to Bendoc and
also into New South Wales; recorded at
Cravensville and Shelley.

11. Olearia adenophora - very uncommon
if not rare in Viectoria; known so far
from only two widely separated areas -
to the north of Heyfield and at Pine
Mountain.

12. Patersonia sericea (silky purple-
flag) - an uncommon plant of eastern
Victorla found on rocky terrain in
coastal to sub-alpine tracts; recorded
at Pine Mountain.

13. *Phebalium sp. nov. - as yet known
only from Pine Mountain, where it
appears to be endemic.

14, Pomaderris velutina - apparently an
uncommon riparian plant of fairly wide-
spread distribution in East Gippsland
and the north-east; recorded at Biggara
and Burrowye.

15, Pimelea treyvaudii - confined 1n
Vietoria to the far north-east, where
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it 1s apparently uncommon, with very
restricted distributlon; recorded at
Shelley, Cudgewa North, Granya Gap, and
Cravensville.

16. Pultenaea cunninghamii (grey bush-
pea) - a shrub occupying a belt of the
north-eastern highlands between Glen-
rowan, Whitflield, and Mount Granya,
also in New South Wales and Queensland;
recorded in the Granya block.

17. Pultenaea platyphylla - apparently
uncommon in Vietorla, with a wide but
very localized distribution, mostly in
the north-east; recorded at Pine
Mountain.

18. Pultenaea vrolandii - an uncommon
plant of very limited and localized
distribution in the north-east; record-

ed at Fine Mountain and Mittamatite,

19, Pultenaea polifolia - apparently
uncommen in Viectoria, and confined to
the north-east and East Gippsland, with
a very localized distribution; recorded
at Granya Gap and Mount Granya.

20. Tetratheca glandulosa, var.
orbifolia - uncommon, and known so far
from only a few wldely spread locallzed
areas; recorded at Pine Mountain.

21, Viola caleyana - uncommon in
Vietoria, and apparently conflned to the
far north-east and East Gippsland, wlth
scattered and localized distribution;
recorded at Blggara and Towong.
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22. Spiranthes sinensis - a widespread
but localized plant in Victoria;
recorded at Towong and Guy's Forest.
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Each species of animal is adapted to a
certain environmental range and only
within the habitat that provides the
particular conditions it requires can
the species survive. It follows that
the preservation of sultable habitat is
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fundamental to conserving wlildlife.

This chapter falls into four sections.
The first considers blrds and mammals,
the second reptiles and amphiblians, the
third fish, and the fourth arthropods.

Birds and Mammals

Habltat

The most essential requirement the
habitat provides for the blird or mammal
1s food. The type of food available in
the habitat depends on the plants grow-
ing there, for even though the bird or
mammal may not feed directly on plants
it will feed on animals that have
previously fed on plants., The term
animal includes invertebrates, amphib-
lans, and reptiles as well as warm-
blooded animals.

The habitat must also provide suitable
cover for concealment from predators and
shelter from the weather. For most
birds and mammals, plants also provide
these requirements. Plants thus ocececupy
a very basle role in nature as producers
and because of thils the classification
of vegetation is a very convenient way
of describing different habitats.

Each vegetation type is the home of a
different community of birds and/or
mammals. Some species are restricted to
one vegetation type, as it 1s the only
one that can fulfil thelr particular
requirements for food and shelter, For
example the eastern water rat 1is only
found in the wetlands and the pipit in
grassland. Other more versatile specles
live in several vegetation types; the
white-eared honeyeater and the echidna,
for instance, are found in open forest,
woodland, and heath.

Although many different specles of bilrds
and mammals can usually be seen 1in any
particular vegetation type, they do not
all eat the same food or build nests in
the same sites. Each speclies occuples a
separate niche within the vegetation
type, where it has relatively 1llttle
competition from other species for food
and other needs. For example, 1ln the
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The eqstern water rat inhabits wetlands

wetter open forest the striated thorn-
bill and yellow-faced honeyeater feed
in the crowns of the trees, the white-
throated tree-creeper on the trunks of
the trees, the satin flycatcher and the
grey fantaill in the alr between the
trees and the ground, the brown thorn-
bill in the crowns of the undergrowth,
and the white-browed scrub wren in the
low ground cover,

Similarly the various mammals that are
present utillize different parts of the
forest environment to provide their
specific nlches.

Birds and mammals play a very signif-
icant regulatory role in maintaining a
balance 1n thelr particular habitats.

For example, many blrds are insect-
ivorous and may keep insect populations
in balance. The pled currawong, for
instance, 1s an important predator of
the leaf-eating phasmatid.

Behavlour

Preservation of habitat, although the
dominant factor, 1s not the only aspect
that must be conaldered in the conser-
vation of birds and mammals., Variocus
aspects of animal behaviour are also
important.

Studies of Australian birds and mammals
indicate that the breeding season for
many of them 1s greatly affected by such
factors in the hablitat as rainfall,
temperatures, and day length. Loecal
variations in climate may cause the peak
breeding season of a particular specles
to vary from place to place, and from
year to year in a particular place.

The response to environmental stimalil
varles between species, For example the
southern yellow robin starts breeding in
August, the crimson rosella in October,
and the brown phascogale in July.

Sometimes breeding falls to occur even
when to human eyes condlitions seem
ideal; some factor vital for the species
1s missing. The yellow-talled black
cockatoo will not breed unless trees are
available with suitable nest hollows,
even though food and other regulrements
are adequate. Such factors influence



not only breeding but also the distrib-
ution of a particular species. The
reproductive capacity of a species 1s
important when considering its ability
to colonize or recolonize areas of
suitable habltat.

Territories

Many birds and mammals require a partic-
ular area in which they can establish
themselves, which will provide their
needs, This territory, as it 1s called,
is defined as an area defended against
intruders. A palr, family, or elan of
animals will occupy a territory and
defend it agalnst any intruder of the
same specles or a closely competitive
specles that crosses 1ts boundary. The
territories of different species may
overlap when the animals are not in
close competition for food and cover.

The territory meets some or all of the
requirements of the occupants, depending
on the specles. Some specles require
terrltories that will provide them with
food, water, shelter, and nesting sites
throughout the year. Other specles
require territories only during the
breeding season. Breeding is often
timed so that the period of greatest
nutritional demand by the off-spring
colncides with a flush of food.

The territorlal requirements are quite
specific and may vary substantially
between closely related species. Two
Species that are very similar in

The brown phaseogale

appearance but have qulte different
territorlial requirements are the
Australian raven and the little raven.

A palr of Australlian ravens occuples a
large territory of about 120 hectares
(300 acres) throughout the year. The
area must include some tall timber in
which the bird can find nestlng sltes at
least 12 metres above the ground. The
birds forage, roost, and breed in their
territory, and each year the young are
forced to leave the territory to Joln
nomadic flocks before ultimately taking
up their own territorles.

The little raven does not require a
clearly defined territory at all. These
birds defend the 1mmedlate area around
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their nests agalnst intruders; they
forage widely and merge into loose
flocks., Both the parents and young
birds leave the breeding area in autumn
and travel extensively. Thils specles
rarely nests above 9 metres.

It is known that female brown phasco-
gales live in permanent territories
whereas males are partly nomadic, part-
icularly in the mating season, when they
may traverse large distances between the
territories of several females.

Movement

Birds and mammals may move from place to
place to find the environment they
require. Thelr movements may be regular
migrations, nomadic wanderings, or
dispersion from over-populated areas.

Intercontlinental migration is practised
by a few speclies of birds in the study
district, such as the Japanese snipe.
This species breeds at very high
latitudes in the northern hemisphere and
migrates to the southern hemlsphere for
its non-breeding season in the southern
summer.

Latitudinal migration involves many
birds in the study area, the pallid
cuckoo, rufous songlark, and satin fly-
catcher among them. These specles breed
in southern parts of Australia during
summer and move north - sometimes as far
as the New Guinean and Indonesian
islands - during the winter months.

Altitudinal migration 1s shown by a few
specles. The flame robin breeds at
places of high elevation such as the
Burrowa massif and moves to low-lying
areas such as the Murray River valley
during the winter.

Nomadic wanderings are characteristic
of some mammals and many bird specles,
notably the lorikeets and some honey-
eaters. These specles have a
restricted diet and must follow their
food supply. More versatile speciles
or those with a reliable food source
can reside permanently in the one
locality, but even these specles
exhibit some movement, known as disper-
slon,

Under normal circumstances any particul-
ar area of land can support only a fixed
number of animals of any one kind. The
surplus number produced each year must
move on to a new area or die. The main
requirements of these young animals are
food and shelter, and they can occupy
ecological niches that are unsuitable
for breeding pairs.

Passage of Time

Time brings changes to any area. These
changes are obvious in places where bare
ground becomes available to plants for
colonization, for instance abandoned
farm land or a severely burnt forest.
Closely following the succession of
plants on an area comes a succession of
bird and mammal species.



Less obvious changes are continually
oceurring. Evidence accumulated from
many parts of south-eastern Australia
shows that quite marked changes in the
prlimate of the region have occurred
during the past 20,000 years, and these
have led to changes in the wvegetation
and its animal populations. The
sequence appears to have comprised
comparatively wet conditions during the
last glacial pericds, followed by a warm
arld perliod reaching its peak about
5,000 years ago.

Conservation

Birds and mammals not only have a very
high value to the community for
aesthetiec and sentimental reasons, they
also play a slgnificant regulatory role
in the natural environment. Their
habitat requirements are concerned
mainly with the structure and specles
composition of vegetation. Any manage-
ment practice or natural ecologleal
process that affects a plant community
also affects the birds and mammals
inhabiting that community. Thus clear-
ing, logging, fire, and the passing of
time all affect bird and mammal
populations. These practices can
destroy or degrade habitat for some
specles, but by the same token increase
habitat or improve it for others.

Similarly any regeneration process that
perpetuates a particular plant communilty
tends to perpetuate the bird and mammal
community dependent on it.
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Changes to the present use of land will
result in changes to the bird and mammal
population., The desirabillity of land
use changes can be Jjudged only if their
impact on birds and mammals is known,
and can be assessed in terms of an alim.

At the present time the aim of conser-
ving as many species as possible 1is
widely accepted. However, formulation
of more specific aims must awalt further
research.

In the study district, we know the
distribution of the major plant commun-
ities and something of their ecology.

We know a great deal about the general
distribution of birds, and something
about their more obvious migration
habits, but not nearly enough about
thelr exact habitat requirements, move-
ments, and population densitles., Little
1s known of the mammal specles present
in the district, or of their distribut-
ion and abundance, while cataloguing and
classification of species 1s still in
progress for some members of the fauna
and flora.

An immediate alm is to recognize, class-
ify, and conserve the widest possible
diversity of species. It would include
the most common ones, as these are
likely to play a significant role in the
ecology of the area and are important 1n
the long-term planning for conservation
of species. 3Silngle-purpose reserves can
readily be justified in certaln cases,
for example where rare or endangered
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specles occur, and these reserves must
be actively managed if they are to serve
thelr purpose.

In many areas, conservatlon of blrds and
mammals need not conflict with other
forms of land use. In fact much of the
present bird population in the north-
east depends eon a mosaie of agricultural
land and small uncleared areas such as
along stream banks and roadsides for its
habitat reguirements. Conservation of
wildlife can be a by-product of good
management of net only publie land but
also private land.

Birds and Mammals of North-
East Area District 1

Bird lists for the district were com-
plled from records of reliable cbser-
vers, so the presence of species is
fairly well established.

Little is known of the occurrence of the
less obvious mammals of the district.
However, some field work carried out in
the Koetong area {(under Joan M. Dixon of
the National Museum of Viectoria) has
contributed to knowledge of the distri-
bution of some of the mammals and added
to the scanty existing official records.

Thils distriet forms part of the water-
shed of the Upper Murray River. The
billabongs and flats along the river
itself provide habitat for a number of
mammals and water blrds. To the south
of the river lie the foothills, valleys,

and plateaux of the Eastern Highlands.
To the north-west, foothills descend to
the plains of north-central Victorla and
southern New South Wales.

In terms of distribution, the birds and
mammals, apart from wide-ranging
species, fall into three main groups.
One occurs along the Murray River valley
and adjacent rivers in New South Wales
(not always exclusively); another is
centred about the forests of the Eastern
Highlands. The third group, of which
only a few species have been recorded in
the district, 1s centred about the dry,
open plains.

Examples of birds found along the Murray
River include rare species - the white-

The dusky phascogale - a common mountain
forest species
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breasted sea eagle, brolga, and little
egret - and common ones - mountailn
duck, black duck, and black swan.

Birds and mammals of the mountain
forests include uncommon to rare specles
such as the tiger cat, king parrot,
satin bower-bird, and wonga pigeon, and
more common ones such as the common
wombat, black-tailed wallaby, long-nosed
bandicoot, greater glider, dusky
phascogale, and crimson rosella.

Species of the dry, open plains include
the red-capped robin and crested pigeon.

Slgnificant 3pecies

A lack of knowledge makes it difficult
to discuss the significance of blrds and
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mammals. A specles may be slgnificant
in the sense that it plays a notable
role in the ecology of the area (little
1s known of this for most specles, how-
ever), or because the district plays an
important part in its conservation.
This may be because the specles in
Victoria is rare, uncommon, restricted
in habitat, at the edge of its range, or
common in the district in relation to
some other areas 1n Victoria.

Most of the birds and mammals mentioned
below are rare 1n Vietorlia, uncommon, or
common in localized areas only.

However, conservation 1s also concerned
with the wldespread common species in
any area. These are recorded in
Appendix III and are also mentioned in
the block descriptions.

Water birds

The construction of Lake Hume has re-
duced the value of this area for water
birds, not enhanced it. However, Lake
Hume and the Murray River (with its
assoclated swamps and billabongs) are
sti1ll of significance to water birds in
general. Ibls, nankeen nlght herons,
cormorants, little egrets, and other
birds nest 1n dead trees in the lake and
in wegetatlon bordering the lake and
river.

The district 1s relatively unimportant
for duck management, although several
species, such as the chestnut teal and
mountain duck, breed in the area.
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Other birds associated with the river
system

The brolga (Grus rubicundus) 1s distrib-
uted throughout Australia. In Victorila
it is comparatlively rare, cccurring
mainly on the plains and in swampy lo-
calitles In western and northern areas.
Although some brolgas are ncomadic,
other are locallized, as at a locality
near Corryong where a few palrs appear
to be permanent residents, nesting and
wintering in wet, swampy sites. They
live on insects and small animals such
as frogs, reptiles, and rodents. Thelir
conservation depends on protection from
shooting, the malntenance of swamps
(which in this instance are on private
property), and the avoidance of
insecticide usage.

The white-breasted sea eagle (Haliaeetus
leucogaster) occurs over most of coastal
Australia. The Murray Rlver valley,
inland lakes and reservoirs, and the
Gilppsland coast are the main Vietorian
haunts of this rather rare specles. Its
normal food 1n inland areas includes
amall mammals, eels, and tortoises. It
has been observed to breed in the
district, and may build its nest in a
tall tree overlooking the water, or on a
cliff edge.

The azure kingfisher (Aleyone azureal,
another rather rare species, lives along
rivers, streams, and lake margins,
mainly in northern and eastern Victoria.
It 1s found throughout most of Australia

and 1ts range extends to lslands to the
north., Its food consists of small fish,
frogs, crustaceans, and insects. The
nest is a hole dug in the river bank,
and nesting has been reccrded at
Tintaldra for this district,.

Summer visltors

Most of the under-mentioned birds
migrate along water courses, where the
vegetation of stream frontages provides
shelter and food. They migrate from
eastern Australia into Victoria along
the Eastern Highlands or its inland
margins, and the Murray River and other
major streams provide important
migration routes,

The little friar-bird (Philemon
eitreogularis) frequents well-watered
open-forest and woodland areas of
northern and eastern Australia. In
Victoria it is found mainly along the
Murray River, lncluding parts of the
study district.

The noisy friar-bird (P. corniculatus)
occeurs in open forest and woodland areas
of eastern Australla from Cape York to
eastern Victoria. It 1s rather rare in
the southern parts of its range, where
it occurs as a nomadic species in the
Gippsland Lakes region and along the
Murray River upstream from Kerang, belng
regularly recorded in the study
district. It often bullds its nest on
a4 branch overhanglng water., It is
relatively common in red stringybark:



long-leaf box open forest at such
localities as the Bunroy, Mittamatite,
and Burrowa blocks.

The white-throated warbler (Gerygone
olivacea) is found in woodland and open
forest areas of northern and eastern
fustralia. It is a summer migrant to
Victoria, where 1t 1s regarded as being
rather uncommon, Its strongholds in
this State appear toc be 1n east
Gippsland and in the north-east, includ-
ing the study district, where it 1z a
common bird of the red stringybark:
long-leaf box open forests.

The dollar bird (Eurystomus orientalis)
iz a common but loecalized migrant to
Victoria, where it lives malnly 1in open
forests, particularly along the Murray
River wvalley in northern and north-
eastern districts. Nesting takes place
in a hele in a tree. It has been
recorded at varlous localities 1n the
study district.

The cicada blrd (Edoliisoma tenuirog-
tre), a rare summer migrant, is here
confined mainly to heavily timbered
ridges in eastern and north-eastern
Vietoria. A report by the Viectorian
Ornithological Research Group in 1962
listed it among 18 rare specles. It
ranges from 1slands north of Australla
to coastal northern Australia and down
the eastern States to Victoria. The
visitors breed here, in nests built on
branches from 9 to 20 m (30-70 ft) above
the ground. They feed on insects and
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caterplllars, which they gather from the
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foliage of the trees.

The palnted honeyeater (Grantiella
picta), another rare visitor to thils
State, is distributed from Darwin across
to Queensland and down to northern
Vietoria. Thls honeyeater is most unus-
ual in that 1t lives largely on the
berries of mistleteoes. The visitors
breed in Viectorla in nests bullt 1n
drooping foliage at heights of 1-6 m (3-
18 ft) from the ground. They have been
recorded in red stringybark: long-leaf
box open forest around the Mittamatite
massif.

The little friar-bird - found mainly
along the Murray River valley
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Other significant bird species

The red-capped robin (Petroica good-
enovi) 1s found throughout the inland
areas of the southern half of Australia.
In Victoria it i3 often assoclated with
cypress pine areas. It occurs in the
study area at the extreme south-eastern
limit of 1ts normal range.

The lewin honeyeater (Meliphaga lewintii)
iz a bird of the wetter forest areas,
often frequenting heavlily timbered
creeks 1n mountainous country. It 1is
found along the Great Dividing Range
from Atherton to eastern Victoria, where
1t 15 occcasionally recorded as far west
as the Dandenongs. Although compara-

The male gatin bower-bird in the bower

tively rare in Victoria, 1t has been
recorded from parts of the study
district 1ineluding areas around Koetong.

The red-browed tree creeper (Climacteris
affinis) 1s a rather rare specles, which
in Vietoria is confined mainly to the
wet open forests and adjacent areas in
eastern and central Vietoria. It has
been recorded for various parts of the
study district including the Cravens-
ville area.

The satin bower-bird (Ptilonorhynchus
violaceus), an uncommon species of
eastern Australia, is mainly confined

to mountaln forests. In autumn and
winter the blrds gather inte small
flocks, when they sometimes raid
orchards, but in th:s summer breeding
season they disperse as 1lsclated pairs.
Each builds its nest on a tree branch or
in a clump of mistletoe.

The wonga plgeon (Leucosareia melano-
leueq) 1is an uncommon speciles, which in
Victorlia 1s confined to the timbered
forests of eastern and north-eastern
parts. Its range extends to eastern
Queensland. It has been recorded in the
Mount Cudgewa and Bunroy bloeks.

The brush cuckoo (Cacomantis variolosus)
is a rather rare summer mipgrant found in
this district. Its range extends from
the Moluccan Islands through Timor and
New Gulnea to Australia. The common
foster parents for the young birds are
such specles as roblins and flycatchers.



The grey goshawk (Aceipiter novae-
hollandiae) 1s rare in Victoria. It is
distributed across northern and south-
eastern Australia, into South Australia,
and also in Tasmania. It frequents
forested areas, where 1t preys on small
birds, often ambushing them from thick
cover, It has been recorded from the
Bethanga, Granya, and Lawson blocks.

Mammals

The tiger cat (Dasyurops maculatus) 1s
widespread but localized in Victoria,

It cceurs in coastal districts and moun-
tainous areas of eastern Australia,
although it is uncommon over most of
this range, and also in Tasmanla. The
tiger cat lives mainly in dense forest
or low secrubby areas, where 1t shelters
in hellow leogs or rock piles. It has
been recorded for Talgarno-Granya areas.

The long-nosed bandicoot (Perameles
nasuta) occurs mainly in open forests in
mailnland eastern Australia, where 1t 1s
fairly common. Apparently dense popula-
tions of thils species cccupy some moist
gullies near Koetong, and would lend
themselves to scientific study because
of thelr numbers. It feeds mainly on
insects and insect larvae, and nests
under ground litter and debris.

The greater glider (Schoinobatees volans)
has a distribution along the east coast
from Mackay in Queensland to Daylesford
in Victoria, as it prefers open forest
in mountainous areas. It nests in holl-
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ow branches of trees and feeds mainly on
leaves and shoots of eucalypts. This
type of habltat 1Is belng cleared for
pine plantations around Koeteng. Lilke
all possums, it 1s subject to effects of
felling, especially of stags. It 1s not
generally found in immature forest.

The platypus (Ornithorhynchus anatinus)
has been recorded for many river systems
in Victoria and may be more numerous
than 1s commonly bellieved. Its main
haunts appear to be in the slower-moving
streams, although it has been found in
rapld mountain streams. Its diet com-
prises aquatic insect larvae, tadpoles,
erustaceans, worms, and other small
aquatic animals. It digs 1ts burrow
inte the stream or lake bank, usually
with an entrance 1-2 m above water
level, Little is known of 1ts ecology,
but drastic changes 1in stream-bank vege-
tation and stream-bed characteristics
may result in a reductlion in numbers and
distribution. It has been recorded in
the Upper Murray river system.

The eastern grey kangaroo (Maeropus
giganteus), a common, wldespread animal
in Viectoria, occurs commonly in the
study area, belng recorded for almost
all blocks. It usually inhabits grassy
open forests and forest margins. Belng
a large animal, it is vulnerable to
shooters. It may become a pest when 1t
reaches large numbers around farm lands
and in young pine plantations,

The black-talled wallaby (Wallabia



Adult and young long-nosed bandicoots



bicolor) dwells in forest country with
scrubby understories. The scrub may
consist of bracken-fern gullies in an
otherwise grassy forest. It is a common
specles throughout eastern Victorla,
including the study district.

The wombat (Vombatus ursinus) occurs
commonly in the distrilict, belng found
mainly in wet and dry open forest areas.
Although rare in western Victoria, it 1s
relatively common throughout the eastern
part of the State.

Conservation

The greatest change in land use on
public land is the clearing of native
vegetation for pine plantations in the
Shelley-Koetong area. With this in
mind, Joan M. Dixon carried out a brief
survey of the area in November 1971 and
January 1972.

The maln habitats she investigated were
gullies, hillsides, and plateaux. The
common species of the plateaux and hill-
sides were the eastern grey kangaroo,
wombat, and greater glider. The sugar
glider and feathertall glider occurred
here also. In the gullies, the black-
talled wallaby, wombat, and long-nosed
bandicoot were common. The brown phas-
cogale, dusky phascogale, and bush rat
were also present in this habitat type.

It appears that the establishment of

pine plantations will not threaten the
fauna of the gullies if strips about
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The common wombat - a ecommon forest
inhabitant of the district

40=-100 m (2-5 chalns) wide are left on
either gside of the permanent streams.
The gulllies in the Koetong area are
slightly damp, and rely on water from
the slow-running creeks. These hydro-
logical characterlistics could be altered
by blockages in the creek-beds due to
road deslign or filling. The long-term
effects of radiata pine on the hydrolopgy
of the area are not known. Viable areas
of plateaux, hillsides, and rldges
should also be preserved for the fauna of
theze habitats to remain in the area.
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Reptiles

Because the absence of any published
data for this district, two reconnais-
ances of reptiles and amphibians were
carried out, one under P.A. Rawlinson
and the other by A.J. Coventry of the
National Museum. The shortness of the
time avallable made 1t impossible to
carry out a detailed study of both
reptiles and amphiblans, so mest atten-
tion was dlirected towards the reptiles,
However, it was possible to draw some
general conclusions about the
amphiblans.

Zoogeographle reglons

Australia has been divided into four
zoogeographic sub-regions based on
animal distributions. Each of these
sub-reglons has a characteristic fauna.
Two of them the Eyrean and Bassian, are
represented in Victoria, and the bound-
dary between these falls at about the
510-mm (20-in,) rainfall isohyet. The
Bassian sub-region has been sub-divided
into warm temperate, cool temperate, and
cold temperate zones based on climate,
the maln factor belng temperature.

The warm temperate zone includes the
inland margins of the Eastern Highlands
where elevatlions are generally less than
310 m (1,000 ft), average ralnfalls are
less than 760 mm (30 in.) per annum, and
the vegetation canopy is not dense, for
example woodland, open woodland, or
grassland.

and Amphibians

The cool temperate zone includes the
Eastern Highlands below 1,220 m (4,000
ft) where surface temperatures are low
and rainfalls are more than 760 mm

(30 in.) per annum. The vegetation
includes open to closed forest.

The cold temperate zone conslsts of
alpine and subalplne areas above 1,200 m
(4,000 ft) where temperatures are very
low, precipitation (much of which falls
as snow) is high, and vegetation varies
from closed to open forest to herb-
field.

The Study District

North-east District 1 lies well inside
the 510-mm (20-in.) rainfall isohyet and
therefore is included in the Basslan
sub-reglion, although no major physio-
graphic barriers separate this area from
the Eyrean sub-region. The warm tem-
perate zone predominates, although the
cool temperate Zone is represented in
the more densely wooded areas and at the
higher altitudes - above about 1,070 m
(3,500 ft).

Reptiles

Appendix III summarizes the zoogeo-
graphlic distribution of the reptile
fauna. Of the 25 species recorded, 14
are exclusive to the Bassian in Vie-
toria, 7 are transitional from the
Basslian to the Eyrean, and 4 are tran-



sitional from the Eyrean to the Bassian,
The large number of exelusively Bassian
species, and the absence of any exclus-
ively Eyrean species, shows that the
reptile fauna is Bassian in nature and
proves the area to be Bassian.

fAis mentioned above, thls area includes
warm and cool temperate Basslan zones.
Nineteen of the 25 reptile specles occur
in the warm temperate zone and 13 occur
in the cool temperate, thus the former
zone has the greater diversity. The
list in Appendix III also shows the
distribution of these species in the
major Victorian zoogeocgraphic sub-
regions.

Habitats

The major habltats of the district have
been divided into elght categories, and
Appendix III lists the occurrence of the
25 reptile species in these habitats.
From this it 1s possible to grade the
major habitats in order of diversity of
reptile specles, and therefore in order
of importance to reptiles. Open forest
(wet) carries the most diverse reptile
fauna (13 species), followed by open
forest (dry) (11 species), semi-cleared
areas and forest margins (9 species),
woodlands (dry hillocks) (8 species),
grassland (7 speciles), heath (6 spec-
les), woodland (river flats) (5 spec-
les), and finally wetland (4 species).

The major reasons for this gradient is
that reptiles must depend on the habltat

The garden skink (Lelolopisma
gulchenoti) - an exelusively Basesian
reptile

to provide suitable microenvironments
Por activity and for shelter when
inactive.

Amphibians

The Appendix also lists the probable
amphibian specles found in the district.
Although the informaticon 1s not as
detalled as that for reptiles, 1t is
possible to state that the relative
diversity of specles in the elght major
habitats would be almost the reverse of
that for reptiles, About 16 species of
amphiblans occur in the area, and the
greatest diversity would be in the wet-
lands and river flat woodlands (approx-
imately 14 specles 1n each), and the



(8] {_,l

The tree frog (Hyla ewingl) Iives
exeluaively in forest habitats

least diverslity would be in the wet
open forest (approximately 10 species).
Thus the diversity gradient for amphib-
lans would not be as great as that for
reptiles., The major reasons for this
gradlent are the requlirements for free
water for breeding and to prevent

desicecation.
Conservation

The biggest threat to reptiles and
amphibians 1s habltat destruction. For
reptiles, destruction of wet and dry
open forest would result 1ln a substan-
tial reductlon of the speclies diversity
of the area, as these vegetation forms
provide the only sultable microenviron-
ments for actlvity and shelter for many

specles. Thus some substantial tracts
of these forest forms need to be preser-
ved to protect the reptile fauna. On
the other hand only a few of the amphib-
ians (such as the tree frog (Hyla
ewingi) and the froglet (Crinia
vietorianal) live in forest habitats
exclusively, and clearing of forest
habltats would not necessarily result in
a significant reduction in species
diversity. However, if unbroken blocks
of pine plantations replaced the forests
this generalizatlion would not hold, as
these plantations, when mature, are un-
suitable for amphiblans (and reptiles).
This situatlion can be avolded by leaving
areas of native vegetation in plantat-
ions.

The type of extensive logging practice
followed in mixed-specles forests
results in an increase in most amphibilan
and reptile populations. It favours
amphlbians because of the construction
of fire dams and the small pondage sites
lef't by disturbance of the soil along
tracks and at log landings. The amount
of logging refuse and the subseguent new
growth that springs up not only encour-
age an increase 1in insect populations,
which are a source of food for many
amphibians and reptiles, but alsoc afford
shelter for some specles.

Another factor of major importance to
reptiles and amphiblans is that all are
primary or secondary carnivores and all
ultimately depend on insects for food.
Thus any development in thls area that



involves the use of insecticides will
pose a threat to the reptiles and
amphibians.

Only two species (one amphibian and one
reptile) appear to be restricted to
north-eastern Victoria. The bullfrog
(Dimnodynastes interioris) has been
recorded at a roadside near Bethanga,
while the coppertail skink (Ctenotus
taeniolatum) occurs in some heaths and
rocky areas around the Burrowa massif,

The latter also occurs in two or three
isolated populations, the most westerly
of whiech 1s at Tatong, in the North-east
Area, District 2. Both species are
fairly common and extensively distrib-
uted in south-eastern New South Wales,
so 1t does not appear that there are
any endangered species in the region,
It is of interest to note that Bougain-
ville's skink (Lerista bougainvilli)
reaches the north-easterly limit of its
range near Mount Filrebrace,

One area, the Burrowa massif, which
reaches to more than 1,200 m (4,000 ft),
deserves speclal mentlion. At least 10
of the 25 reptile species occur on this
masslf and probably about 8 of the
amphibians also occur in the area. The
presence of the skink (Anotis maceoyi),
the grass skink (reiolopisma entrecas-
tequxi), the skink (L. weekesae), and
the black rock-skink (Egernia sazatilis)
shows that the mountain-top fauna is an
outlier of the cool temperate fauna of
the Eastern Highlands.

The black rock-skink (Egernia saxatilis)
ig found on the Burrowa massif

Fish

Little is known of non-game fish iIn the
distriet. Amcong game fish, the intro-
dueced brown trout, rainbow trout, and
red-fin predominate. Carp also abound
in Lake Hume and the Murray River. These
introduced species have replaced the
native fish to a considerable degree.

Murray cod are present in low numbers in
Lake Hume, the Murray River, and Cudgewa
and Corryong Creeks. However, the genus
Maccullochella 15 now known to comprise
two speciles of fish (Berra and
Weatherley, 1972): the Murray cod,
Maceullochella peeli, and the trout cod,
M. Maequariensis, The limited data
available indicate that the trout cod



The Macquarie peveh (left) and river blackfish are both seriously threatened species

has a very restricted distribution, and
application has been made to I.U.C.N. to
have it placed on the world list of
endangered species. However, it appears
to favour cool waters at higher
altitudes, and Turther lnvestigation of
the study district may show that the
fish there are trout cod rather than
Murray cod as formerly believed,

Macquarie perch are found in Lake Hume
and the Murray River, and river black-
fish are present in low numbers 1n the
Murray River. Lake (1971) lists both of
these as seriously threatened species.
Macquarle perch are becoming far fewer,
and the river blackfish, although widely
distributed in Vlictoria's river systems,
has low population numbers, Generally
the numbers of native specles and their
distribution in this distriet have been
greatly reduced.

The greatest threat to fish specles 1s
probably stream pollution. Apart from
obvious forms caused by some industrial
and sewerage effluents, pollution can be
caused by the misuse of pesticides on
adjolning land. Construction of large
dams, with consequent reduction of water
temperatures and floocding, 1s considered
to have adversely affected some native
filsh, such as the Macquarie perch and
Murray cod, in the Murray Rliver system.
Poor agricultural practices, such as
cattle grazing and watering at the river
bank, and timber-harvesting practices on
adjolning land, can lead to stream-bank
erosion, slltation of the stream-bed,
and inecreased turbidity, thus reducing
the gquality of the habiltat for fish.
5ilting of stream-beds through unwlse
land use and the removal of snags from
streams have probably been the major
factors affecting the river blackfish.
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Arthropods

The arthropods include such groups as
arachnids (spiders, scorpions, mites,
ticks, ete.), crustaceans, insects, and
myriapods (centipedes, mlllipedes,

ete. ).

These groups all play a significant part
in the ecology of most temperate envir-
onments. Insects are particularly
important from the economie polnt of
view, Some can damage and destroy
crops, harm or kill domestic animals, or
transmit diseases of plants and animals
(including Man). Beneficial aspects
include use of the honey-bee for honey
production, control of noxious weeds and
vermin, and pollination of plants by
bees and nectar-seekling blowflles,
beetles, and moths. Insects are related
to other members of the biological com-
munlity in a number of ways.

Plants, for instance, provide food for a
wide range of insects. Some insects are
leaf-eaters, such as the Australian saw-
flies (Pergidae), the spur-legged
phasmatid (Didymuria violescens), and
the locust (Chortoicetes terminiferal.

Others suck plant sap (aphids, scale
insects, lerps, bugs, leaf-hoppers, and
thrips), form galls, or attack the bark
and wood of living or dead trees. This
latter group includes jewel beetles,
longicorns, weevils, ambrosia beetles,

termites, and the larvae of various wood
moths,

The action of insects in asslsting the
decomposion of dead wood, plant debris,
fungl, anlmal cadavers, and faeces
contributes a great deal to the cycling
of nutrients.

Insects form an important part of the
diet of a considerable number of terres-
trial and fresh-water vertebrates. The
Australian fauna includes a number of
excluslvely or largely insectivorous
species, such as the echidna, the long-
nosed bandicoot, dusky and brown phas-
cogales, and most specles of bats.

Many fish feed on aquatiec insects,
including caddis-flies, dragon-flies,
and stoneflies. Many invertebrates are
also ingectivorous. Spiders for example
subgist mainly on 1lnsects, and many
other arachnlds and myriapods prey
largely upon them.

Arthropods of the Study District

It is difficult to fully evaluate the
arthropod fauna of the district because
we know little about it., Collection and
description of the fauna is continuing,
however, Apart from lnsects that play

a significant role in the ecology of the
district, some species have scientific
interest. For example, a specles of
caddis fly (Ulmerochorema luxaturum)
that is new to science was recently
collected in Nariel Creek near Nariel.
Its distribution is not known, but 1is
likely to be restricted to the locality.



90

Two dragon-fly specles in the district
provide the southern-most records for
otherwise northern species. One species
of cicada (Diemeniana neboissi) 1s kKnown
to occur only in the Biggara locality.

Investigaticons to evaluate the stonefly
fauna are under way at present, but it
wlll be some time before these can pro-
duce results. MNevertheless, it 1s
interesting to note that the area Just
north of the distriet contains entirely
different stonefly fauna from that of
the alpine country to the south of the
district.

Crustaceans of the district include the
Murray cray (EFustacus armatus), which 1s
found in most river systems, and the
common yabble (Cherax destruetor) and
white yabbie (Cherax albidus), which are
found in static water such as in billa-
bongs and dams.

Conservation

One important aspect 1s the conservation
of aquatie 1insects, These form part of
an irreplaceable food chain required by
fresh-water fishes, and some of them

are very sensitive to chemlcal and other
changes taking place in the water, For
example, ashes washed into streams
following wildfires decrease acidity to
a level that kills certain insect groups
in sections of the streams, and recolon-
ization of these sections would take
years. Disturbance to stream-bank
vegetation can result in siltation of

the stream-bed, and vegetation removal
results in an Iincrease in water temper-
ature. Both effects are detrimental to
these lnsects.

Other vertebrates, such as amphiblans
and many mammals, depend to a large
extent on insects as a food source.
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LAND SYSTEMS

Differences between land systems, and
thelr consequent sulitability for wvarilous
uses, exlst because of dlfferences in to-
pography, soll parent materials, climate,
solls, and the organisms (both plants and
animals) that occur on them. However, it
is not enough to consider any one of these
factors on its own in regard to land use:
it 1s their combined effect that controls
the uses to which the land may be put.

The previous sections have described
separately the environmental factors that
characterize the land. This section
brings these together to facllitate the
understanding of different types of land.

The fundamental unit of land in the sense
described above may be regarded as an area
in whieh the environmental factors do not
vary beyond limits that significantly
influence any of the likely forms of use.
To this extent they are subjective. Such
a unit may be a section of a ridge-top.
Because these unlits may be, and frequently
are, small in area (say, 5-20 hectares or
10-50 acres), 1t 1s practical to define
comblinations of units for management
purposes and as an aid to mapping. The
larger unit, such as shallow basin of

the order of one to several hundred hec-
tares (hundreds of acres), comprises an
area where the fundamental units show a

predictable pattern - for example ridge-
top slte to basin-floor site.

As an aid to mapping and general descrip-
tion, these larger units may be further
grouped, as has been done for this report,
which uses mapping units termed LAND SYS-
TEMS and SUB-SYSTEMS,

Rowe originally described these in 1967.
Eight land systems have been recognized
within the district, four of which have
been subdivided to form eight sub-systems.
These are presented in the Land Systems
map, and Table 12 lists the environment-
al factors assoclated with each.

Chapter 13 (Hazards) and Part IV of this
report (Block desceriptions) further con-
sider the effects of the interaction of
the environmental factors in regard to
land use. It should be pointed out,
however, that the relations between the
factors may be very much more complex than
1s at present known, and to a certain ex-
tent the present understanding 1s strongly
influenced by experience.
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Table 12

LAND SYSTEMS

Fercentage romainin
Land System  Sub-system Landscape Annual Rainfall Gsolagy Soils Mative vegetatlon Erosion hazard Py ol e T
Bl | Steep to very steep montane slopes with 760-1,020 mm (30-00 1n.} | Grey granite to gnelss; Weakly bleached, massive gradational solls on Red atringybark:long=leal’ box open lorest Moderate ercsion hazard on the steep 95
dipaected plateaux at about 510=920 m Bome schint steep slopes and Criable reddish gradaticnal T and 11; bread=leal peppermint open forest slopeaj lower hazard on the plateauz
BUMITL (2,000-3,000 ft) elevation noils on plateaux I1; seme narrow-lenf peppermint open
forest 1II; red cypress pine open forest I,
closed to open heath, open mossland; Corest
red gum open foreat T and IT
£ | Dissected plateau at about 610-915 m 1,020-1,140 mm Grey granite Frioble reddish gradational solls dominant, Narrow=1leal peppermint open forest 11T and Low sheet erosion hazard generallyi T3
{2,000-3,000 ft) elevation tho-ns in.}; oceasional with weakly bleaghed, massive gradational btroad=leaf peppermint open forest 11; nome roads and newly cultivated land may
ROETONG winter anow 801ls on steeper slopes and in drainage lines awAmp gum Open forest 11 produce excessive run-off and cause
turbidity in adjacent streams; slumping
of road batters |
Hagorra BM, | Steep to very pteep montane slopes up T60-1,020 am (30=40 in.)} | Orey granite; schist; Weakly bleached, massive gradational soils Red stringybark:long=leal box open forest 1 High sheet ercolon hazard IF the ground an |
to about 915 m {3,000 ft) elevation sandstons, mudstone, grading into friable brownish gradational and IT; some broad-leaf peppermint open cover is destrayed; high runm=-ofl could
shale soils on molster sites; some friable reddish forest 1T and narrow-leal peppermint open lead to gully erosion on adjacent less-
gradational solls forest 111 steep country
BENAMBRA
Thowgla B, | Steep to very lteeg montane slopea up 1,020-1,270 mm (bO=50 Varioua Friable brownish gradational soils; nome Narrow-leal peppermint open forest II1; Moderate aheet ercilon hazard; roads 25
to about 1,220 m (§,000 Ft) elevation in.}) friable reddish gradational scils sone broad-leaf peppermint open foreat II and logging areas can produce high
run=off and turbldity 1in streass
Towong Ay Steep to very steep montane slopes up TH0=-850 mm (30-3% in.) Orey granite; some Weakly bleached, massive gradaticnal solls on Red atringybark:long-leal box open Forest I Moderate sheel and gully eronlon L1
to 1,000 m (3,300 ft], with relling teo schists steeper slopes and reddish duplex solls on and IT; broad=leal peppermint open foreat I1I; hazards
steep hillocks at about 460 m (1,500 less=ateep country nome narrow-leal peppermint open forest III
ft) elevation
ADJIE
Dart Ay, | A for Tewong sub-system, but with 1,020=1,100 mn (U0O=50 Fine aandatons, mudatone he For ToWwong sub-syatem Broad=leafl peppermint open forest II and Slightly lesn hazardous than the 98
slightly higher elevations in.} and shale; grey granite narrow-leal’ peppermint open forest T11; Towong sub-syatem
some red stringybark:long-leaf box open
forest I and II
BE | Steep hillecks up to 305 m {1,000 ft) 630=T60 mm (25-30 1n.) Gpeisas to gnelssic Mainly weakly biesched, massive gradational Red stringybark:long-leal box open Forest Sheet and gully erosion hazards 1
BETHANOA elevation, and steep to very ateep granite golls; reddish duplex soils on less-steep 1 and II; somet brond=-leal peppermini open moderata to high; slumplng Ln wet
montane slopes up to THO m (2,500 ry) plopes forest I1 and narrow=leal peppermint open years
elevation foreat I[11
MU | Alluvial flats at about 2585 m to 305 m T10-1,020 mn or more Variable Weakly bleached, maasive gradational soils on Forest red gum woodland 11 and open forest Mederate sheet and gully ercalcon hazard <1
(BO0=1,000 Tt}, with gently slopling (P8=404 in.) steeper slopesni reddish duplex solls on fans 11; red stringybark:long=leaf box opemn on the hillocks and terrpces, particularly
MUHRAY dispected fans &nd terraces Some i m and higher terraces; alluvial browniah loams; forest 11; river red gum woodland IT and in drler areas
te 9 m higher, Flanked by rolling to some blesched gradational nolls with gleyed open forest II
steep hillocks up to 060 m (1,500 ft) sub-soil, undifferentiated sandy loams
elevation
Lucyvole ER, | Rolling to ateep hillocke ot about HEG m | About 1,200 mm (00 in.}; | Variable wWweakly bleached, mansive gradational solls on Broad-leal peppermint open forest IT and Moderate sheer erosion hagard on the 12
(1,500 rt) elevation with undulating to cooler and molnter than hillocks with some Criable brownlsh gradational narrow=1eal peppermint open foreat IIT; hillooks; lower sheet and gully eroslon
rolling dissected lans and terraces at Wagra sub=aystem soils in locally moister sites and reddlsh some red stringybark:long-leal box open hagard on the terraces and lans; stream=- |
about 245 m (BOO ft) 1in equal duplex solls on the terraces and fans foreat II and swamp gum open forest I1 bank erosion
BERRINGAMA prapcrklcng
Wagra BR, 760=890 mm (30=35 in.} Red stringybark:long=leafl box open forest 5
II and rorest red gum woodland II; some
;%ver rad gum woodland IT and open Forest
Jemba BY, | Steep to very astesp montane 8lopen About 890-1,020 mm or Rhyolite Weakly bleached, masslve gradational aolls Broad-leal peppermlnt open loreat IT; Moderate to high sheet ercslon hazard | 59 I
with small plateauz at elevations above more (35-40+ in.} dominant on oteep slopes and some undifferent= narrow=1leaf peppermint open foreat 1113
1,070 m {3,500 re) inted atony loams on steepest alopea; Crisble red stringybark:long=-leal box open
reddish and brownish gradatlonal scils on forest 1 and II; some candlebark gum:anow
platenux and in locally molster altea gum open forest Ip alpine msh cpen Forest
IV, red cypreas pine open forest 1, and
AURROWA closed to open heath I
Mittamatite BUZ Steep to very steep montane s8lopes with About TEO-890 mn Red granite Weakly bleached massive gradational acils Red stringyuark:long=1eal box open Forest Moderate to high shesl erpaion hazard | A

small plateaux at TED m ko 915 m
{2,500=3,000 ft)

{30-35 in.)

dominant on ateep alopes and in drainage 1lnes
on plateaux; Crilable reddish gradational solls
on plateaus

I and IT; red cypress pine open forest I,
closed to open heath and open monsland;
pone broad=leal peppermint open forest I
and II, narrow=leal peppermint open lforest
I1z
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LAND USE HAZARDS

A hazard in relation to the use of land
may be defined as anything that threat-
ens to reduce the land's abllity to
produce the chosen products at a sus-
tained level, and may also threaten the
productivity of adjacent land.

Some arise from accldents or as an in-
direct consequence of a seemingly bene-
fielal ecourse of action, but some result
from deliberate action, taken without
consideration of the known consequences.

Because of the interdependence of the
environmental factors, a change in one
usually produces changes in others until
a new stable relation 1s attained. The
readjusted condlition may be more or less
productive. Of the factors considered
in Part II, only soll, vegetation, and
fauna are readily changeable. However,
small changes in topography - such as
gully erosion or construection of roads
and dams - can also be readlly made and
these 1n turn can affect the hydrolog-
ical condition of the land.

It 1s possible to indicate a number of
basic causes of deterioration in land
productivity. These may act through the
soll, the vegetation, the fauna, or the
hydrological condition of the land.

Hazards affecting soll

Soil 1s a basic resource. It cannot be
replaced, and many of its attributes are
subject to damage, which may not be
easlily remedied.

Fertillty may fall

The most obvious cause of loss of
fertility 1is sheet eroslon, which
removes the surface soil - where plant
nutrients have become concentrated,
either by bioclogical activity or by
fertillzer application. However, loss
of nutrlents may also occur 1f the
natural recyclling process 1s dlsturbed
in such a way that the rate of release
of nutrients from organic or mineral
combinations increases to exceed the
rate of uptake by plants. Thils may
result from frequent burning or excess-
ive cultivation. Nutrient capital may
also be removed in the produce of the
land, and this occurs under intensive
cropping.

Soil moisture status may deterilorate

Again, the most obvious cause is soll
erosion, where it reduces the depth of
the soll or, as in gully eroslon,
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causes excesslvely free dralnage.
Increased subsurface dralnage may also
be expected from above slde-cut roads
in steep country. Breakdown of surface
structure and compaction of the

surface - such as may result from stock
trampling or excessive wvehicular
trafficking - can prevent the infil-
tration of water and reduce the moisture
avallable to plants. In this case,
surface run-off and erosion are also
likely.

Excesslve wetness results from a change
from deep-rooted vegetation to plants
that do not effectively utilize the
available soil moisture. It may occur
in any area, but 1s more llkely 1n
higher-rainfall areas. Excesslve wet-
ness may simply reduce the area's
accessibllity or productivity, but 1t
may also lead to erosion of drainage
lines and is the principal cause of mass
movement eroslon.

The use of chemicals can cause soll
deterioration. Widespread and excessive
use of insecticldes to control pasture
pests could destroy beneflecial soil
fauna. This could result in the locking
up of nutrients in plant remains (which
these animals normally decompose), lead-
ing to a drop 1n soil fertility.

Excessive applications of fertilizers
can also have some detrimental effects.
For example, heavy applications of lime
can 1nduce manganese deficlency in some
solls.,

Hazards affectlnpg vegetation

Direct destruction of native vegetation
results from flre. Next to the
dellberate clearing of native vegetation
by Man, fire is the most destructive
agent and may so damage a plant commun-
ity that its character is completely
changed. However, most native plants
are resilient to fire damage and will
recover in time. The effects of fire on
nutrient availabillty and on soil phys-
ical condition could also cause changes
in vegetation, but 1ittle is known of
the nature and duration of such changes.

Undesirable plants may become successful
competitors with the desired vegetation
(natural or cultivated) and may reduce

its value or even cause 1ts eliminatilon.

Animal pests may utilize the vegetation.
The rabblit - the best-known example of
such an animal pest - has had drastic
effects on both natural and cultivated
vegetation. Unregulated grazing animals
in general may provide a simllar hazard.

Insects may also be a hazard. For
example, leaf-eating Insects attack
eucalypt forests or cultivated vegetat-
ion. Wood-boring insects as well as
leaf-eaters can reduce productivity in
timber-procducing forests.

Disease constitutes another hazard.
Pathogens such as fungl may be the
primary agents in causing vegetation
deterioration. However, some diseases



are secondary, belng induced by soll
deficiencies or toxiclties.

The spur-legged phasmatid (Didymuria
violescens) - a leaf-eating insect

Hazards affecting natural fauna

Because of thelir dependence upon hab-
itat, which provides food and shelter,
fauna are subject to a range of hazards
similar to those listed above for vege-
tation. The dellberate or accidental
alteration or total destructilon of
habitat thus constitutes a major hazard.

Fire can be a most destructive agent and
the recovery of animal populations may
be slow, particularly 1if the fire covers
large areas and/or the animals have low
reproductive capacitiles.

Competitlon for habitat and food from
animal pests is a major hazard. The
rabblt and domestiec animals rank fore-
most in thils regard. Moreover, the
larger introduced carnlivores prey on
small native animals, and Man himself
has often threatened the survival of
individual specles through predation.

Dellberate or indiseriminate use of
poisons (including pesticides and
weedicides, whilch may become concenw-
trated in animal tlssues via the food
chain) pose hazards to all animal life,
and are frequently difficult to trace to
thelr source.

Hazards affecting the water resources

Changes in the quality, quantity, or
flow regime of streams are closely
associated with changes in vegetatlon or
solls. In particular, all three stream
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characteristics can be altered by manip-
ulating vegetatlve cover in the catch-
ments., Depleted ground cover may

result in rapid surface run-off, which
leads to sediment-laden flash floods.
Total yield may be increased, but both
guality and regime suffer. The change
from deep-rooting to shallow-rooting
vegetatlion ecan increase water yleld, as
can the destruction of vegetative com-
munities that draw upon the water table,
particularly in summer, but assoclated
undesirable changes 1in soll stability
may occur.

Floodlng of permanent streams may be
accentuated by changes in vegetation on
the catchments, and a decline 1in base
flows 1s usually accompanled by an
increase in flood peaks.

Contamination of surface water by dis-
charge of pollutants is a hazard usually
assoclated with settlement, particularly
where lndustrial development occcurs.
Contamination of groundwater may also
oceur. As the alluvial deposits are
located in an intake region for both
shallow local aquifers and the deeper
aquifers of the Murray basin, care
should be taken to minimize infiltration
of potential pollutants such as pesti-
cldes.

Present Condltion of the Land

A complete understanding of the inter-
relations between the environmental
varlables would enable us to predict

changes that would cause a decline in
productivity. However, at present (to a
larpge extent) knowledge of the existence
of hazards to land use comes only from
experience. Consequently, a knowledge
of the present condition of the land in
relation to the way in which it 1s used
has great wvalue.

Soll erosion

Various forms of soll erosion are appar-
ent in the district. The lowest soll
erosion hazard exists 1n the flatter
areas at the higher elevations, where
the soils tend to be deep and friable
and readily allow infilltration of rain-
fall, The friable reddish gradational
soils of the Koetong uplands and the
friable brownish gradatilonal soils have
a fairly stable structure and are
relatively permeable and so are not very
susceptible to erosion. On the other
hand weakly bleached massive gradational
solls will erode more readily if mis-
used.

Sheet erosion

The steep, uncleared granltic hills in
the lower-rainfall areas usually have an
open scrubby vegetation layer with poor
ground cover, Destruction of the accum-
ulated litter and sparse ground flora,
for example by fire, leaves the soil ex-
posed to summer and autumn storms, which
usually produce high-intensity raln, and
results in accelerated sheet erosion.
Rabbit grazing plays an important role



in initiating or continuing erosion.
Severe sheet erosion occurs on forest
land at Pine Mountain, Mount Burrowa,
and Flagpy Creek and is in the inelpilent
stages on steep slopes along the Murray
River, at Bethanga and Berringama. Any
further clearing of slopes in these and
other low-ralnfall areas lncreases the
risk of sheet erosion. Preservatlion of
ground cover in such areas 1is essentlal.

Stream-bank and gully erosion

Stream-bank ercslon has resulted in the
loss of substantlal areas of good agri-
cultural land on some farms along
Corryong and Thowgla Creeks, Stream-
bank erosion 1s alsoc prevalent along
Walwa and Sandy Creeks. Maintenance of
stream-slde vegetation and of vegetative
cover of the hillsides in upper catch-
ments would prevent or at least reduce
this damage. The effect of the latter
measure would be to reduce surface run-
of f and damaging peak flows.

Occasional deep, steep-sided pullies
occur where the rainfall is relatively
low and heavy thunderstorms in summer
and late autumn are frequent. Areas
around Talgarnoc, Berringama, Cudgewa,
Corryong, and Towong have a high hazard
in this regard.

Roadside and track erosion
This erosion includes rilling and slump-

ing of road batters and gullying of the
rocad surface. Careful design can mini-
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mize or prevent this form of ercsion,
but some solls are more susceptible than
others.

Mass movement of soil

Slumping on cleared land occurs on the
steeper hill slopes, particularly on
southerly aspects and in years of above-
average rainfall. It 1s evident to a
small degree at Berringama and George's
Creek.

Fire

Fire has been a part of the environment
for thousands of years. Although the
incidence of fire prior to settlement 1s
unknown, it is almost certain that
during the early years of settlement and
until recently the frequency and sever-
ity of fires, and the area burnt annual-
ly, have been greater than previocusly.
Cattlemen used flres to remove coarse
dry grass from the runs on public land
and encourage new palatable growth.

Fire was apparently used only as an aid
to clearing on the freehold land.

Fire incidence for most parts of the
districet 1s not high. The absence of
prolonged summer drought, heavy scrub
growth, and the occurrence of large
areas of stringybark specles over all
but the dry northernmost sectlion asslst
in this regard. Fuel densities are
normally low (3-5 tons per acre) because
of the predominantly grassy understorey.
A slow fuel bulld-up of forest litter
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indicates a period of 5-10 years after
fire before the fire hazard becomes high
agaln. The most hazardous areas are the
dry scrubby red stringybark forests
around Pine Mountain, north of Mount
Burrowa, and in the Lawson, Granya, and
Bethanga blocks.

Fire incidence seems to be greater in
the Granya area than elsewhere. Thun-
derstorms gre a feature of the area and
lightning strikes start a high propor-
tion of fires. Fires inltiated by Man
are few, but, because most settlement 1s
mainly to the north of the forested
area, such fires are llkely to spread
into forest under the influence of
northerly winds 1n summer.

Wherever conditions are sultable, the
responsible fire authority burns large
areas of public land to reduce fuel
quantity and so lessen the likelihood of
high-intensity fires in summer. High-
intensity fires - burning under condit-
ions of high temperature, low humlidity,
strong winds, and dry fuel - can destroy
or damage hardwood and softwood timber
stands and wildlife habitats, and can
invade farmlands and residential areas.
Fires of this nature present a hazard to
all forms of land use. However, where
they affect relatively small natural
areas they may be regarded as having
scientifiec or educational value with
regard to the study of succession of
plant and animal communities.

Major fires ravaged the district in

1952, burning 163,000 acres, or 25% of
the forested area. These fires origin-
ated at Holbrook in New South Wales, and
quickly crossed the Murray Hiver onto
forested northerly slopes.

Adequate fire protection of forest areas
relies on ready detection, good access,
efficient communicatlion, fuel-reduction
burning, strategic water storage,
sufficient equipment, and an adequate
work force of trained personnel. These
measures are desligned to cover all
forested land, but are concentrated
around rural or urban areas where
forest fires pose a threat and around
valuable resources such as a park or
pine plantation.

For example, primary protection measures
for the plantation area at Shelley aim
at maintaining a low fuel density in a
belt of the surrounding native forest
about 1.5 km (1 mile) wide.

Secondary protectlon relles on roads
through the major forest blocks to the
north and west of the plantatlon area to
provide access and create burning units
that can be fuel-reduced when condltions
are favourable, Fire protection of
forest areas 1s assisted when the bound-
ary between forest and farmland 1s
short. Cleared land that extends into
forest in narrow strips (such as along
creek valleys) increases this perimeter.

Fuel=-reduction or controlled burning is
widely practised in Australia, and the



technique is recognized as a necessary
part of any programme aimed at minim-
izing the risk of destructive wild-
fires. However, nobody knows that long-
term effects repular low-intensity fires
at intervals of 5-7 years would have on
plant and animal communities, and on
scils and hydrology. In the long term,
regular firing could remove much of the
diversity of environment and produce un-
wanted soll and hydrological properties.

In the short term, adverse effects can
be minimized at the operatlonal level by
leaving a mosaic of unburnt forest with-
in areas to be burnt. However, more
research 1s needed to determine the
long-term effects.

Flooding

The larger portlons of most of the
streams 1In the study district are med-
erately graded to steep mountaln streams,
with little or no flood-plain adjacent to
the main course. Consequently high flows
are generally well contalned within the
banks and cause little or no damage. The
Murray River and downstream sections of
its main tributaries (Thowgla, Corryong,
and Cudgewa Creeks, etc.) are not so
steeply graded, and flows 1in these
streams exceed bank-full conditions at
something approaching annual frequency.

However - because of the short duration
of these peak flows ~ submersion causes
little damage to pasture, and existing
bank-protection works (including willow
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planting by farmers) limit erosion
damage to minor proportions.

Biocloglical Hazards

Diseases and pests have a minor Impact
on agriculture, timber producticn, and
natural plant communities. The effect
on animal communities is more difflicult
to assess.

Wild dogs and vermin

Up to the present, no reliable estimate
has been made cof the effects of wild
dogs, foxes, and feral cats on native
animal populations. However, Coman has
recorded the diets of these animals.

The diet of dingoes and feral dogs in
eastern Victoria mainly comprilsed native
mammals (45% by volume). The black-
tailed wallaby, common wombat, eastern
grey kangarco, brush-tail possum, great-
er glider, and echldna are ranked here
in order of decreasing importance 1in the
diet (by volume). Introduced animals
such as rabbits, sheep, cattle, rats,
and mice provided a relatively mlnor
food source. Blrds and reptiles were of
secondary importance in the diet.

Records for the study distrlet 1ndicate
that 50% of the dlet there comprised
wombats, echldnas, and black-talled
wallabies. Low-=volume flgures were
recorded for smaller mammals and birds.
The numbers of such animals eaten would
of course be relatively higher than
those of the larger species.
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Wild dogs are confined mainly to the Both are opportunist predators and scav-

wilder, southern parts of the district. engers, and the level of predation on

Foxes are common and feral cats less so. any one prey type will depend to a large
Table 13

POTENTIAL HABITATS FOR NOXIOUS WEEDS ON PUBLIC LAND IN THE STUDY DISTRICT

Disturbed sites River frontages Partly cleared land,
within natural pine plantations,
areas, such as abandoned farmland
recreation sites,
roadsides, and
grazing areas
Blackberry # * ¥
St. John's wort * ¥
Boxthorn # ¥
Hawthorn #
Sweet briar #
Apple of Sodom ¥ *
Hemlock * *
Horehound ¥ L
Bathurst burr ¥ ¥
Paterson's curse ¥ *
Skeleton-weed * ¥*
Stinkwort * *
Tree of heaven * *




extent on lts relatlive avallability.

Thus, removal of rabbits would lncrease
dependence on other sources, including
native mammals. The diets of 31 foxes
sampled from the study district indicate
that they took their food from farmlands
and disturbed habltats. Rabbits con-
tributed 50% of the dlet (by volume);
insects accounted for 19%, and birds
formed a relatively small part.

The diet of foxes In undisturbed areas
would be mainly based on natlve fauna.
Information from Viectorla generally in-
dicates that feral cats from un-developed
bush areas rely heavily on small native
mammals.

The introduced rabblt has been blamed
for the near extinction of some native
animals due to the destruction of their
habltat. It presents a serious hazard
in any environment because of 1its
effects on soll and vegetation. It has
been present in plague propertions in
previocus years, and its population can
build up quickly under sultable condit-
ions.

Man

The shocting of large blrds such as emus
and hawks and large animals such as the
eastern grey kangaroo have reduced the
populatlions of these species, but Man's
hunting and trapplng activities are
limited and have minor influence as far
as other specles are concerned.
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Weeds

A survey carried out 1n 1970 showed that
30 species of noxious weeds occurred in
the study district. Of these, 13 are
likely to pose problems on publiec land
and the most 1lmportant are discussed
below. Many specles could pose problems
on areas developed for farming. The
control of weeds and also vermin is made
more difficult where farmland extends
into forested land in narrow strips such
as along narrow creek valleys. Table 13
lists the main habitats where these
weeds occur.

Blackberry (Rubus fruticosus) grows
mainly in areas where the annual rain-
fall exceeds 760 mm (30 in.), and so
occurs widely in the study district.

Blackberry bushes invading unimproved
grazing land near Biggara



St. John's wort invading a partly
eleared hillside

It resembles other alien weeds in that
1t rarely 1lnvades virgin country, but
rapldly becomes established along creek
banks and on sites that have been dis-
turbed. Provlded the rainfall is
adequate, blackberry thrives on road-
sldes, raillway easements, fence lines,
creeks, channel-banks, neglected areas
in townshlps, logged areas, and old
mining districts. The dense, prickly

thickets are commonly 1-3 m (3-9 ft)
high and impenetrable to Man and his
domestic animals. This growth presents
an ldeal harbour for rabbits, a fire
hazard in summer, and a seed supply for
the potential invasion of farms with
unsound management.

Blackberry has the potential to become
an ilmportant problem in areas reserved
for the preservation of natural vegetat-
fon and feor most forms of outdoor
recreation. It 1s a major problem on
many river and creek frontages in partly
developed areas and neglected areas of
public land.

St. John's wort (Hypericum perforatum)
is one of the major weeds 1n the north-
east of the State, where 1t occupies
thousands of acres of timbered country,
roadsides, and poorly managed pastures.
This perennlal weed can establish in
timbered country and spread rapidly, to
the excluslon of the native understorey
vegetation. Control measures include
introduction of 1insects that feed on the
plant.

In the north-east, St. John's wort
readlily establishes in areas where Man
has made some alteration to the environ-
ment .

Paterson's curse (Echium lycopseis)
occurs throughout the State. It grows
in the district and has proved difficult
to eradicate by conventlional methods on
steep, dlssected slopes., Aerial spray-



ing may be more effective. The weed
does not pose any major threat to blo-
loglcal communities on publie land in
the district.

Several woody noxlous weeds - such as
African boxthorn (Lyeium ferccisaimum),
hawthorn (Crataegus spp.), sweet briar
(Rosa rubiginosa), and apple of Sodom
(Solanum sodomeum) = are established in
the study area and have the potential to
restrict the use of recreation areas by
limiting access to streams, paths, etc.
They all have prickles or splnes that
make them objectlonable 1in recreation
areas, and they provide harbour for
vermin animals such as rabbits. All
these speciles develop readily 1in partly
¢leared situations.

Other noxlous weeds recorded in the area
that may affect the utilization of pub-
lic¢ lands include hemlock (Contium
maeulatum), which has an offenslve smell
and 1s polsonous, and horehound
(Marrubium vulgare), which can occupy
sparsely vegetated areas and change the
habltat for native animals.

Annual weeds such as cape-weed (Areto-
theca calendula) and a variety of
thistles, besides belng useless as
pasture speclies, may also contribute to
erosion, for as the summer approaches
the weeds die off, leaving the soll with
poor protection.

The noxious weeds in the district can be
dealt with by spraying with herbicides,
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by mechanical methods such as slashing
or cultivation, or by biclogical means.

These practices have relevance to future
land use and management. They may upset
a stable and balanced situation and re-
sult in problems not dlrectly assoclated
with, and perhaps more serlous than, the
original weed (or vermin) problem. For
example, soll erosion may follow weed
removal, or herbicldes may persist in
solls and run off 1into streams and so
may damage other desirable plants.

When measures to control weeds are belng
formulated, these assoclated problems
should be conslidered and weighed against
the benefits of control.

Insects

No seriocus 1insect pests infest the dlst-
rict. However, the introduced Sirex
wood wasp (Sirex noetilio) poses a
potentially dangerous threat to the
local pilne plantations. It 1s known

at present in the north-east, but 1its
effects can be minimlized by appropriate
plantation management practices. In
drought years the hazard of attack from
Sirex populations increases.

One of the bark beetles (Hylastes ater)
is a pest of pine plantations in the
district. The gum-leaf skeletonlzer
(Eraba lugens) eats follage in 1ts
larval stage and has the effect of re-
duclng nectar flows, which is of concern
to bee-keepers.
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The spur-legged phasmatld (Didymuria
violeacens), a leaf-eating insect that
can damage and even klll eucalypts, has
occurred in plague proportions in the
Koetong-Shelley area in the south of the
study district. Plagues probably build
up as part of a natural cycle, but
control by aerlal spraying has been
attempted because of the damage caused
to vegetation.

Fungi

The needle-cast fungus (Selerophoma
pityophylla) has affected radiata pine
at Shelley, but this fungus does not
appear to be a serious threat under
Victorian conditions. Diplodia pinea
also attacks radiata pine, but 1is of no
great concern except perhaps under
drought conditions, when the resistance
of the tree is lowered.

The root fungus Phytopthora einnamomi
poses a potentlal threat to both radlata
pine and native plants. Affected trees
suffer gradual dieback and loss of
follapge, and eventually die. The hazard
would be greater where drainage 1s poor,
and at the lower elevations, where soil

temperatures are relatively high.
Chemical Hazards

The widespread use of insecticldes to
control pasture pests could destroy
beneficial soil fauna and lead to a drop
in soil fertility. Inseecticides present
a hazard to colonies of bees and also

to insectlvorous amphiblians and mammals.
However, only limited use of pesticides
oceurs in this district.
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NATURAL AREAS

In Australia, in less than 150 years of
extensive settlement, we have establish-
ed a viable and prosperous nation, but
in the process we have greatly changed
the whole environment. It is now diff-
icult to find any large tract of

country in its virgin state

Fortunately the worst excesses of land
exploitation, such as uncontrolled log-
ging, overgrazing, and freguent burning,
are now over. Nevertheless, a rapidly
growing demand has developed here, as
elsewhere, for land still carrying
natural vegetation and wildlife to be
set aside in special reserves in which
all further development is kept to a
minimum,

The Need for Natural Areas

Such natural areas are required for many
reasons and the list below is not
exhaustive,.

Recreational

Many forms of outdoor recreation,
ineluding those related to enjoying and
understanding natural environments and
those requiring solitude, need natural
reserves. These give people an oppor-

tunlty to renew contact wlth the natural
world where their ancestors once
struggled for exlstence.

Tourdism is ocne of the world's major
industries, and natural areas that give
a country its individual character are
an important factor in attracting tour-
ists, Visitors may put heavy pressure
on an area, and if it 1s to remain
"natural' we must restrict access.

festhetic

The preservation of the beauty and
regional diversity of the natural land-
scape should supplement our proper con-
cern for the preservation and display of
Man's own finest creations - art, music,
buildings, and writing. Thus we must
preserve characteristic Australian
scenery and wildlife within an economic
system that necessarily encourages the
import and spread of exotic plants and
animals, often in monocultures.

Scientific

We need to preserve undisturbed samples
of natural ecosystems, which provide
basic data of value in understanding and
improving the man-made systems used for



A relatively undisturbed area near Log
Bridge Creek

productive purposes. For example,
solutions to problems of soil erosion or
salting may be found through a compar-
ison of the natural situation with the
artificial farmland Man has developed.

We must also preserve specles and
varieties (a "gene pool") that one day
may have profound value to Man, elther
directly or through his domesticated

plants and animals. We must conserve a
bank of parental material for improving
our apgricultural and forest species and
for medicinal purposes. Some Queensland
raln-forest trees are sources of useful
drugs. Fenielllium was a nuisance mould
on bread untll its antibiotic effects
were discovered.

Educational

We need outdcoor laboratories for edu-
cation in the bilogical sciences and an
abundant and renewable supply of specles
and individuals. A large natural area
glves opportunities not only for enjoy-
Ing natural scenery, but for every
variety of study, from simple natural
history observation to the most sophist-
icated non-destructive experliments.

Viability of Natural Areas

Many factors influence the viabllity of
a natural area. In general, viable
populations of plant species could be
maintained on a smaller area than pop-
ulations of large mammals. Natural
areas must be large enough to absorb the
lmpact of any proposed uses. Those set
aside primarily to provide opportunities
for solitude and primitive surroundlngs
must be very large. In Canada 1t has
been suggested that such an area should
require 2 full days to cross on foot.
This would usually involve about 50,000
hectares (124,000 ac). But 40 ha (100
ac) or less may be sufficient to pre-
serve a particular small plant speciles.



Truly natural areas will need a buffer
zone to reduce the impact of Man's ac-
tivities in the surrounding countryside.
The buffer zone could be affected by
weed invasion, vermin, or fertilizer and
pesticide applications. As well as haz-
ards caused by Man's use of surrounding
land (or the area itself), there are
natural hazards such as fire, flood, and
disease. The larpger the area, the more
likely it 1is to survive these., Protect-
tion may also be achieved by setting
aside several separate examples of a
particular land type. Communities that
exist in more variable climatic zones
usually require larger areas, or more
examples set aside, to ensure survival.

"Natural" areas should be "managed".
Although seemingly a contradiction in
terms, this is often necessary as nature
is dynamic. Management may take the
form of controlling fire, culling animal
populations, practlising silviculture,
strietly controlling the number and
activities of visitors, fencing to
exclude introduced animals, or eradicat-
ing introduced specles. The degree of
management possible or necessary

depends upon obJective interpretation

of the environment, the techniques
available, and the cost of implementing
them, Careful management may enable
small areas to remain viable,.

Choosing Areas

In addition to the considerations of
viability outlined above, many other
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factors influence the selection of
natural areas. These include the great
diversity of interests among the people,
and the possibilities of a number of
compatible uses of a single area.

The bilological content and diversity of
the area must be considered. There 1is a
need to conserve large communities of
common species rather than just con-
centrating upon the preservation of
varieties in very small non-viable
reserves. This does not mean that the
remnants of previously more 1important
communities should be ignored. The
migratory and nomadic existence of some
animals requires corridors of habitat,
linking, for example,. breeding and
feeding grounds.

It is desirable to select an area wilth
natural boundaries, such as a watershed.
This type 1s usually the easiest to
manage and maintain. Scenic or land-
scape values should also be assessed.

In practice, it is 1likely that a
balanced system will include a few
fairly large areas (more than 20,000 ha)
in which the major communities are rep-
resented, supplemented by a greater num-
ber of smaller, more intensively managed
areas.

The Study District

Although large parts of the study dis-
trict still remain in a relatively
natural condition, certain types of land
that are well sulted to agriculture have



been almost totally cleared. ERemnants At present, 20% of the Koetong land

of the natural vegetation that once system 15 being used for agriculture or
covered these areas remaln in scattered solftwood production. The current rate
pockets and along some river flats, [f of pine plantation extension is of the
a sample of each type of land 1s to be order of 400 ha (1,000 ac) each year.
preserved in its natural state, any Reservation of typical areas of this
viable remnants, such as publie land in land system for scientific and educa-
the Murray, Berringama, and Bethanga tional purposes would be desirable.

land systems, need to be reserved,

The Jemba sub-system and parts of the
Bungll land system have very diverse
vepetation communitles and are high in
recreational as well as scientific
value,

The Mittamatite sub-system at Pine
Mountaln has a rich and varied flora
(see Appendix IT). It too has high
sclentific and recreation wvalues.

The Wabba Hllls section of the Dart sub-
system offers opportunities for cross-
country driving, hiking, and solitude.
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RECREATION

Recreation involves activity, undertaken
without compulsion, for the pleasure of
the individual. Obviously it takes a
multitude of forms, and individual
preferences vary.

This chapter concerns recreation on
publie land, which can involve such
activities as skiing, hiking, picnick-
ing, or simply sight-seeing. Some of
these may require large tracts of land,
but uses such as timber production,
cattle-grazing, or mining can occur
together with recreational activities,
provided certain restrictions are
imposed.

Factors Affecting Demand

The increasing demand for land for
recreation can be attributed to a number

of factors, some of which are listed
below,

Population

The slze of the population as well as
its density in particular areas will
determine the demand for land for rec-
reation. Victoria's population has
doubled in the past 35 years and is now
about 3,500,000. An overwhelming pro-

portion is concentrated in the metro-
politan area.

Income

In general, the bulk of the population
has more money to spend after paying
essential expenses., Many spend some of
this money on recreational activities.

Leisure time

As working conditions improve, individ-
ual perlods of leisure such as week-
ends, annual holidays, and retirement
years are lengthening.

Transport and communications

Improvements in transport lncrease the
mobility of populations, making areas
more accessible and increasing the
effective length of individual periods
of leisure. More efficient communicat-
tions disseminate information and ideas
more freely, and increase people's
knowledge about places of interest and
things to do.

Location of ecities and towns

The geographle locations of cities and
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towns in relation to available natural
features of recreational interest, such
as beaches and snow-flelds, influence
the types of activities pursued.

Life style

Life style cannot really be considered
in isolation from the factors outlined
above. However, additional factors such
as educatlion, age, and fashion can in-
fluence the degree of participation in
outdoor recreation.

Evidence indicating the increasing
demand for outdoor recreation in recent
years can be obtalned from the few
Victorian figures avallable. These
indicate that, while the population has
been inereasing at 2% per year (doubling
every 35 years), the number of people
using developed areas of national parks
and other outdoor recreatlon areas, the
number of car and motor-boat registrat-
lons, and similar indices are all
inereasing at 10%-15% every year (doub-
ling in less than 7 years). More than
725,000 people visited Victorian nat-
ional parks in 1971/72, compared with
about 350,000 visits in 1966/67.

Although 1t may be clear that the demand
for outdoor recreation is increasing,
the nature of this increase is difficult
to predict. It has been suggested that
by the end of this century the Austral-
ian population will total 22 million,

a 3- or Y4-day working week will be
common, per ecapita income will have

trebled in real terms, and the 3 million
cars will have increased to 10 million -
which will be used nearly twice as often
as today.

Activities that are popular now may not
be so in the future, and completely new
types are certain to emerge. All that
can be done is to plan for an lncreased
demand for outdoor recreatlion and keep
the plan as flexible as possible to cope
with the changes in 1ts nature.

Choosing land for outdoor recreation

As previously mentloned, outdoor rec-
reation is often compatible with other
forms of land use. However, sometimes
areas must be set aside specifiecally for
recreation.

The area and nature of the land chosen
will depend upon the type of recreation
to be pursued., At one extreme, small
areas that retain little of the natural
environment are used for such activities
as tennls, golf, and plecnicking. Major
usage occurs after work and at week-
ends, and they are invariably located
close to the population that uses them,

At the other extreme, areas of hundreds
of thousands of acres provide for such
activities as hiking, sight-seeing,
camping, fishing, and nature study,
mainly durlng vacations. Development 1s
usually limited to a small part of the
area, the rest being undisturbed. These
areas are located where outstanding
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natural features occur, often far from
the population using them.

Obviously a complete range exists
between these extremes. American stat-
istiecs indicate that the greatest
inerease 1n demand will be for the
intermedliate areas that are outside
large urban centres but within about 2
hours' driving time of them.

Area of land required

In many respects, an area's carrying
capaclty for outdoor recreation can be
assessed 1n physical terms in the same
way as a farmer determines the optimum
stocking rate for his farm. A partic-
ular site can accommodate a certain
number of cars and people, and above
this level damage to the vepgetation and
goil will occcur, leading to deterior-
ation of the land.

Moreover, a psychological element must
also be considered; overcrowding
detracts from pecple's enjoyment of the
area, although the land may not suffer
physical damage.

The analogy with the determination of
stocking rates on a farm over-simplifies
the case to some extent, because
attractive and accessible parts of a
recreational area tend to be heavily
used while large parts are little used.
An added complication 1s that people use
these areas intensively for brief
periods and not at all for longer
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periods. This results from the inter-
action of available leisure and weather
conditions with the distance of the
recreational area from the population.

Recreation in the Upper Murray Region
Travel industry appraisal

In 1972, the Australian National Travel
Assoclation published a report apprals-
ing the case for travel development of
the Upper Murray region. This region
centred around Albury-Wodonga and
included the population centres of
Urana, Holbroock, Tumbarumba, and Khan-
coban in New South Wales, and Yarra-
wonga, Wangaratta, Bright, Myrtleford,
Beechworth, Tallangatta, and Corryong in
Vietoria. Albury-Wodonga lies on the
major route between the cities of

Sydney and Melbourne, 589 km (366 miles)
from Sydney and 307 km (191 miles) from
Melbourne, This centre 1s growing rapid-
ly and its growth would be boosted even
further in the event of an effective
decentralization plan.

The Association's report viewed recreat-
tion in terms of the whole region as a
major travel destinatlon and, in any
future development, the distriet arcund
Corryong and Tallangatta should be seen
as a part only of the broader region.,

Apart from 1its strateglc position, the
region appeals to the visitor because of
its proliferation of scenic routes and
the varlious attractlions of 1ts towns,



A pienie site on tourist route near
Cudgewa Creek

Visltor survey

During 1970/71, 211,000 visitors came to
the region and a further 2 million
passed through 1t, giving some indicat-
ion of its potential.

During a period of 5 weeks in April-May,
1971, a visltor survey was ccnducted and
a base sample of 415 wvallid interviews

was analysed, Subject to the limit-
ations of the survey, the following
statements ¢can be made,

Ape

The majority of visitors were between
35 and 65, but a significant number were
under 2%, The survey gathered stat-
isties for a number of age groups, and
it was noted that Tallangatta-Corryong
had a relatively large proportion of
visitors in the 25-34 age group - 29.7%
compared with 17.6% for the region.

Income

The middle-income ($3,00-%36,000) group
comprised the largest proportion of the
sample., This was 49.6% for the region,
but Tallangatta-Corryong had a larger
proportion in this group than the region
as a whole,

State or country of residence

Throughout the region as a whole, most
States were represented., Victoria con-
tributed 60% of visitors, New South
Wales 18%, and South Australia 7.6%.
Th?%United States of America contributed
1,69,

Purpose of vislt and lengeth of stay

The main purpose of the visit was for
holidays (see Table 14). Tallangatta-
Corryong had the highest proportion
(11.8%) visiting friends and relatives.



Table 14

PURPOSE OF VISIT TO REGION

Purpose %
Holiday 71.3
Business 8.0
Business and holiday 4.8
Working holiday 4.1
Educational 2.2
Visiting friends or relatives 7.5
Other purpocses Hpd

The calculated average length of stay 1n
the region was 6.3 days. However, there
was a large proportion of short wvisits;

41% stayed between one and three nights.

Tallangatta-Corryong had the lowest
average length of stay, at 4.5 days.

Repeat visits

Over and above those who might be
expected to make a number of visits to
friends or relatives, the survey showed
a good spread of visitors returning; U2%

made three or more visits (see Table 15),

Tallangatta-Corryong showed an above-
average percentage (20.6) 1n the 3-5
visits category, which may indicate that
the area has attractions to draw people
back again.

11033729
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Table 15

REPEAT VISITS

Number of visits since 1960 !

1 38.1
2 19.5
3=5 18.5
6-8 BT
9-11 i1
12 or more 9.6
Not stated 0.5

Recreation resources in the study
district

Recreatlon resources have been presented
in the accompanylng recreation map and
are discussed below.

Environments

The district has a number of environ-
ments, each of which has a different
appeal to the visitor and which together
give wvariety to the landscape. The
lakeside environment arcund Lake Hume is
an lmportant drawcard. Other major
environments are native forest and
rural. The rural environment is mainly
confined to the plains, lower valleys,
and foothills. The softwood forest at
Shelley has provision for a tourist
gircult and plenic area.
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Bellbridge - a developing holiday centre
at Lake Hume near Albury

Recreatlon features

Outdoor recreation activities are con-
centrated around Lake Hume and in the
Corryong area. They 1lneclude boatlng,
swimming and sun-bathling, plcnlicking,
water-skiing, duck-shooting, canoceing,
fishing, hiking, camping, nature walk-
ing, and driving for pleasure and sight-
seeing. Table 16 1list these activities
and thelr requirements for land,

Lake Hume, the Burrowa massif (or
Cudgewa Bluff as it 1s popularly known),
and fishlng streams around Corryong
receive the most use. The Murray Valley

Highway and roads arcund Bethanga and
Corryong are used for sight-seeing and
driving for pleasure. This traffic is
enhanced by the fact that the maln roads
are also used by travellers en route to
the snow-fields of Koszcuisko Natlonal
Park.

Recreation usage 1n the district, how-
ever, is relatively low. The district
contains a number of recreation features

Fishing in the Murray River at Bunroy



and these have been deplected on the map
facing page 110. There is quite a
diversity of environments with many out-
standing features, some of which are
listed below.

Scenic viewpoints are located at Mount
Granya, Mount Lawson, Mount Elliot,
Mount Burrowa, Lawrence Lookout, and
Mount Mittamatite.

Lake Hume offers opportunities for all
kinds of water sports.

The Burrowa massif (Cudgewa Bluff) area
has wide ecological diversity, precip-
itous rock faces, waterfalls, wild-
flowers, and many scenie views of the
distriect and the Snowy Mountalns. Pile-
nic sites and walklng tracks are
provided.

The Pine Mountain massif (which 1s con-
nected to the Cudgewa Bluff by a low
ridge of public land) has an attractive
mosale of steep rocky outcrops and low
scrubby forests and heaths. The flora
contains many 1nteresting plant specles,
some of which are showy, for example the
grevilleas and wattles. The highest
peaks afford excellent views of the
Upper Murray environs.

The Flaggy Creek basin and Mount Lawson
area has large stands of red cypress
pine, rocky cliffs and scarps, a spec-
tacular gorge and waterfalls, and
remains of tin-mining operations, all
set in a forest environment.
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Brown trout (top) and rainbow trout are
abundant in many streams

Aboriginal rock shelters exist near
Flaggy Creek and near Koetong Creek,

A large unbroken tract of steep moun-
tainous country comprising the Wabba
bloeck, whiech is traversed only by 4-
wheel-drive tracks, offers opportunities
for cross-country driving, hiking, and
camping.

Summary

Examination of social and economic
factors and present trends indicates
that the general level of recreation
activity will increase greatly 1in the
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Table 16

MAIN TYPES OF OUTDOOR RECREATION IN THE NORTH-EAST AND THEIR LAND REQUIREMENTS

Types of recreation

Land requirements

Passive outdoor pursults
Driving for pleasure

Slght-seeing

Picnicking

Nature walks

Walking for pleasure

Recreation on developed sites

Organized outdoor sport

Caravanning

General protection of diversity in the landscape

Preservatlion of historic points, scenle lookouts,
and outstanding natural features

Provision of suitable facilities in open-space
surroundings readily accessible from urban
centres

Preservation of natural areas, provision of
walking tracks and interpretative services, and
exclusion of vehicles

General protection of diversity in the landscape,
and provision of access to areas of publie land,
ineluding stream frontages and shoreline;
exclusion of vehicles from some areas

Some areas of publiec land may be required for
golf courses, football grounds, and airfields
close to urban centres

Provislon of facilities in pleasant surroundings
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Table 16 (contd.)

Types of recreation Land requirements

Open-country recreation

Hiking Preservation of extenslve areas of open space,
particularly areas with diverse landscape and
outstanding natural features; exclusion of
vehicles from some areas

Camping Frovision of sulitable facilities in areas of open
space close to water and outstanding natural areas

Hunting Preservation of habitat for game species

Cross-country driving Provision of open-space areas that can withstand

this type of recreation, some distance from areas
being used for other forms of recreation

Horse-riding Provision of open space with paths
Water-based recreation
Swimming or sun-bathing Provision of access and sultable facilities at
safle beaches and other swimming areas, particular-

ly those close to urban areas

Boating Provision of access and sultable facillties along
stream frontages and shorelines

Fishing Provision of access to stream frontages and shore-
lines; protection of stream banks and aquatic
habitats




118

Waterfall in the Flaggy Creek gorge

future. Decisions to reserve adequate
land resources for recreatlion should be
made now.

The most popular localities are around
Lake Hume and the natural areas around
Corryong. Most of the people using the
area come from Victoria and New South
Wales; some of them reside in the rap-
idly growing urban centre of Albury-
Wodonga. Thils factor, together with the

dlstrict's proximity to major snow-
fields 1in Victoria and New South Wales,
suggests that the relatively low level
of recreatlon activity of this natur-
ally well-endowed area may show sharp
increases in the future.

Areas that are little used at present
may experience very high, even des-
tructlve, pressures 1in the future.
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AGRICULTURE

Agriculture supports a very high pro-
portion of the people of the study
district. The towns of the district are
largely servlice and retall centres for
the surrounding countryside. About U0%
of the total area of the district has
been cleared and carries pastures. A
further 20% is secrub and timbered coun-
try, which 1is alse grazed lightly.
Unfortunately, the boundaries of the
study district do not coincide with
published statlstical units; however,
statistics for the Shires of Upper
Murray and Towong are presented as an
indication of trends in the agriculture
of the region. Virtually all eof the
agricultural land of the Upper Murray
Shire lies within the study district,
but only about half of the Towong
agricultural land is included,

Fresent Use of Agricultural Land

Present agricultural use is displayed on
the primary production map that faces
this page.

Beef cattle production is the deminant
industry throughout the district.
Dalrying and sheep for meat production
are the other main industries, but their
importance is deelining. Little crop-

ping takes place, apart from oats and
fodder crops sown for grazing.

Small areas of fodder crops, perennial
pasture, and vegetables are irrigated
from streams (see Chapter 21, Water
Utilization), and several small apple
orchards grow in the district. Table 17
and Figure 6 show the land use and live-
stock trends for the Shires of Upper
Murray and Towong during the period
1960/61 to 19T70/71.

Beef production

Although beef production is traditional
in the area, it has been reinforced in
recent years by a strong movement of
dairy and sheep farmers into the indust-
ry. Almost all cattle-producers own
some breeding cattle, but many have
large fattening enterprises that buy
store steers and fatten them on pasture.
The Hereford is the domlinant beef breed
in the district, but the Murray Grey -
which origlinated in the Thologoclong area
of the study district - 1s also very
popular.

In addition to direct sales for slaugh-
ter, this district is likely to continue
to supply breeding cattle and stores
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Table 17

LAND USE 1960/61 and 1970/71

Shize 195332?P Mu€§$5371 1950xﬁ$0w¢n%;?nx71
No. of holdings 288 289 g1 500
Area occupled {acres}g
Total 304,965 317,177 h2h,092 393,277
Crop 887 1,708 2,776 2,881
Native pasture 102,237 164,269 270,510 128,059
Sown pasture 68,817 131,227 75,783 229,378
Balance 132,696 19,688 74,843 31,397

for fattening in other
and New South Wales,

Dairying

The district contains
farms, largely concent
Tallangatta, Cudgewa,
Creek valleys. They a

The district contains only about half of the agricultural
land of the Shire of Towong, but nearly all of the Upper

Murray farms

Conversion: 1 acre = 0,4047 hectares

parts of Viectoria

acres, but some larger properties run

dairy cattle with beef cattle or sheep.
In the Cudgewa-Corryong area most farms
supply cream to the local butter fact-
ory, but in the Tallangatta area the

about 150 dairy
rated along the
and Corryong
verage about 200

majority of farms are supplying whole
milk and the trend 1is in that directilon.
The farms supplying cream usually run
pigs to use their skim milk. There is



also a tendency to use beef bulls on
dairy cows, to produce cross-bred calves
for beef production. The main calving
periecd on dairy farms is autumn to early
winter.

Sheep

About 60 farms concentrate on fat lamb
production and only three on wool pro-
duction. Most of these properties also
run beef cattle and some would carry
dairy cattle. They practise autumn-
winter lambing and generally sell mid-
season lamb. The most common breeds
used for fat lamb production are Dorset
Horn rams on a first-cross ewe.
Although some parts of the district are
well suited to sheep produection, eco-
nomle factors have encouraged the trend
towards beef,.

A sheep farm near Bethanga
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Beef eattle graaing in the Georges Creek
valley

Development Potentilal
of Alienated Lands

In the past decade, the grazing capaclty
of the district has increased very
substantially. Since 1960/61, about
50,600 ha (125,000 ac) of additional
pasture land has been cleared on farms;
the area recorded as sown rather than
natlve pasture has doubled in Upper
Murray and trebled in the Shire of
Towong. Livestock numbers in the two
shires have increased by more than 25%
in terms of dry-sheep equivalents in
this same period.

Most of the pastures are established on
the reddish duplex scils of the mature



Ringbarked area at Koetong ready for
elearing and pasture establishment

river valleys and plains. These good
agrlcultural soils have moderate surface
permeability and good sub-surface drain-
age. They have moderate levels of
exchangeable calecium, magnesium, and
potassium, and fairly high total potass-
ium levels. The surface soll is rela-
tively acid, but probably not so acid as
to require lime for clover establish-

ment. Superphosphate applications can
produce optlmum results from improved
pastures.

Alluvial brownish leoams are the dominant
solls of the stream flats. These are
relatively well-drained despite thelr
low topographie situatlion., Occaslonal
winter or spring floods may make it
difficult to prevent weeds from becoming
established, and flood debris often hin-
ders management. Generally these soils
can carry high-productivity pastures,
possibly of perennlials, in most places.
They may be too wet for sheep during the
wetter months, but should be ldeal for
cattle-grazing throughout the year and
for sheep In summer.

The =own pastures are largely based on
subterranean c¢lover and perennlal rye-
prass, but phalaris and cocksfoot are
now being sown on many areas and white
clover is used on the higher-rainfall
and river-flat areas. Although some
potential to sow more native pasture
areas to improved species still exists,
much of the remalnling unsown area 1s too
steep for ground machinery, and aerlal
topdressing is the only practicable
means of pasture improvement., Native
and sown pastures have received about
10,200 tonnes (10,000 tons) of super-
phosphate per year in recent years, or
about 125 kg per ha (1 ewt per ac).

Stocking rates vary widely between
farms, localities, and land systems,
but the present aggregate stocking rate



s equlvalent to about 2 dry sheep per
acre of sown and native pasture.
Winter cold is one of the major limits
preventing an increase in thls figure.

Seasonal adjustments in the livestock
enterprises and increased transfers of
feed to the winter period are the main
methods by which the carrying capacity
and stocking rate could be ralsed.
Farms have considerable potential for
increased conservation of spring and
summer pasture production for use in
the winter, and may alsoc have scope for
additional livestock enterprises that
have lower winter feed needs, In 1970/
71, only 3% of the sown pasture area in
the Shires of Upper Murray and Towong
was cut for hay. Greater use of fert-
ilizers and the development of pasture
species more suited to winter cold
could also inerease pasture production
and enable more livestoek to be carried.

Higher stock numbers may alsc be poss-
ible through future expansion of
irrigation, both from existing streams
flowing through the district and from
catehment irrigation schemes along the
valleys.

About B0,000 acres, or 20% of the pri-
vate land, is covered with scrub and
timber, This 1s malnly land with poorer-
than-average capability for agriculture.
In addition, many slopes with a southern
aspect carry poor weed-infested pasture.
Both of these situations allow some
5¢ope for agricultural improvement.
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In summary, the private lands of the
district have been subject to conslder-
able apricultural development in the
past 15 years. Opportunlities exist for
further improvement, but ths effect of
winter cold upon pasture growth must be
recopnized, Livestock enterprises wilth
lower winter feed needs may prove a
sultable baslis for additional develop-
ment,

Outlook for Livestock Products

The prosperity and future development of
agriculture in the distriet wlll largely
depend on the future market prospects
for its main livestock products, partic-
ularly beef, as this industry is likely
to inerease 1ts dominance over other
arriecultural pursuits in the dlstrict.

Haymaking under way on alluvial flats
near Biggara
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In addition to the apparent strong
demand, a very favourable long-term
outlook exists for beef cattle and beef,
which this district is well placed to
supply. For most other agricultural ac-
tivitlies, the longer-term market outlook
Is not so favourable as to encourage
expansion in this district.

Agricultural Capability of Public Land
Fart IV of this report discusses the

agricultural ecapabllity of specific
areas of publiec land in the study dis-

Beef cattle graze thege pastures at
Berringama; the hille in the background
carry bracken fern and scrub

trict and the present use of such land.
Considerable areas of forested public
land are leased for grazing by sheep and
cattle, but land used in this way doces
not have a high productive capacity.

The largest areas leased are in the Bun-
roy bleck (1,600 ha), Mount Cudgewa
bloeck (3,000 ha), Wabba block (5,300
ha), and Luecyvale block (6,400 ha). 1In
most leased areas average annual stock-
ing rates would be less than one sheep
to 6 ha (16 ac), and many leases are
only used for parts of the year. How-
ever, stocking rates around Koetong may
be as high as one sheep per acre. Sheep
graze cleared public land at "Avondale",
and about 500 sheep graze in the pine
plantation at Shelley.

Physical and economiec factors must be
considered together in assessing the
future capabilities of land for agricul-
ture. The major physical factors that
influence the assessment of agricul-
tural potential in the district comprise
topography, rainfall, temperature, loca-
tion, solls, and exlisting vegetation.

Economic factors that need to be con-
sldered are land-clearing and develop-
ment costs, possible levels of product-
ion or ylelds, accessibllity of markets,
and the price outlook for the various
products.

This chapter can discuss capability in
broad terms only, as most of the factors
vary considerably throughout the dis-
trict: Any assessment of the agri-



cultural capability of a specific area
would involve detaliled study of each of
these factors as 1t applies to that
area. This is done to some extent in
the block descriptions.

In some areas In the district, such as
at Koetong, horticultural crops or
vegetables could be grown, but access-
ibillity to markets in competlition with
much more favoured areas elsewhere would
limit the development of these indus-
tries 1n the study district.

In general terms, the maln potential
agricultural use of public land 1n the
district is for grazing of beef cattle
and/or sheep, In this regard, the steep
montane slopes of all land systems in
the study area have low potential or are
unsuited to agriculture. Cultivation
with conventional machinery is not prac-
ticabhle on slopes 1in excess of about 12%
(7 degrees) and so steeper areas could
only be used for beef-grazing using
native pastures.

Elevations above about 610-760 m (2,000~
2,500 ft) experience low temperatures in
wintepr, which severely limlt pasture
growth (see Figure 4, page 3U).

Capability of the main soils

Friable reddish gradational soils are
widespread on the Koetong uplands, but
also occur on areas of low rellef 1n the
higher-rainfall areas. They are usually
deep and permeable and have a relatively

127

Sheep graaing at "Avondale"

good physical condition. Phosphorus is
well supplied in total amount, but
available phosphorus 1s fairly low,.
Because the solls are relatively acld
and appear to be moderately high in
sesquloxides, any application of super-
phosphate to increase fertility may need
to be heavy or frequent to overcome the
tendency to phosphorus fixation.

Pasture establlishment potential on these
solls varies. In some areas, sub-
terranean clover can be established
readily, but others need several years



128

of topdressing with superphosphate
before the clover becomes established.
Variability in clover establishment may
be associated with cultivation methods.
Phosphorus fixation may also affect
clover establishment, but this would be
ameliorated by the use ol heavier appli-
catlons of superphosphate, plus lime
drllled in with seed. The nitrogen
status of the soil is low, and so
several years of clover dominace may be
needed before perennial grasses will
become established.

It is difficult to assess the potential
carrying capaclity of pasture established
on these solls, as winter temperatures
on the uplands would necessitate con-
siderable hand-feeding or movement of
livestock to warmer areas. However,
once fully established (5-6 years after
sowing), improved sown pastures could
probably carry about 4-6 dry sheep per
acre or thelr equivalent in other stock.

Weakly bleached massive gradational
solls have a generally low agricultural
capability. These soils of the hill
slopes have poor structure and low perm-
eability and are thus prone to erosion,
particularly on the steeper sites. In
addition, they have low effective
moisture-storage capacitles. Levels of

exchangeable calcium, magnesium, and
potassium appear to be generally satis-
factory. They have relatively high total
reserves of phosphorus and potassium and
little free ferric oxlde,

When the land is used for grazing, ex-
posure of the bare soil should be avoid-
ed and maintenance of maximum ground
cover is desirable on the slopes of more
than about 25% (14 degrees).

The application of superphosphate in
moderate amounts should raise the avail-
able phosphate content to a sufficient
level for good pasture growth. However,
the droughtiness of these solls means
that pastures dry off earlier than on
the reddish duplex soils of the lower
country. Consequently, the hill slopes
are not favoured for dalrying or fatten-
ing unless farmed in conjunction with
less droughty solls, The very steepness
of the slopes alone creates problems in
managing these soils for agricultural
production.
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SOFTWOOD TIMBER

Pine plantations are a notable feature
of the study distriect and comprise
5,290 hectares (13,000 acres) of Pinus
radiata plantings situated on either
side of the main Tallangatta-Corryong
Road at Shelley.

Historical

Since 1880, several attempts to utilize
land on the Koetong uplands for pastoral
pursuits have met wlth 1little success,
and some areas cleared by early settlers
reverted to the Crown. These areas have
in some parts returned naturally to a
low-grade forest cover of native
eucalypts.

During the late 1950s and early 1960s,
the Victorian Forests Commission sur-
veyed large tracts of relatively flat
land, with rainfall and soils thought to
be suitable for Pinue radiata growth,
because of an expanded softwood planting
programme 1in Victoris.

Early in 1961 the Commission completed
an appreciation survey coverlng some
30,800 ha (76,000 ac) of country in the
Koetong Shelley locality. The survey
indicated that some 24,300 ha (60,000

Ho33 7210

ac) of publie land and private property
were sultable for P. radiata culture.

The whole of the prospective plantation
lay within the catchment of Lake Hume.

In 1961 the Land Utilization Council
determlined that forestry was the best
form of land use and, as a result, the
Department of Crown Lands and Survey
made available to the Forests Commlssion
the majority of the area which 1s now
under plantation.

Works commenced in March 1961, with site
headquarters at Shelley, 27 miles from
Tallangatta. Filrst plantings took place
in 1962, and plantings to date total
5,293 ha (13,078 ac) net. Privately
owned land totalling 6,744 ha (16,664
ac) has been purchased for plantation
purposes at a total cost of $229,000
(approximately $14 per acre).

Protection belts along permanent streams
in the northern part of the plantation
have been left for water supply
purposes, to provide animal hablitat and
corridors, and to provide aesthetlcally
desirable break~up within the plant-
ation. Amenity plantings have been
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established along roadways and points of
scenle interest,

Industry requirements

In general, the industry requires
plantations in larpge compact blocks,
close to centres of populatlon and
served by good transport facllities.
Large plantatlions enable the owner to
beneflt from economles of scale in
establishment, flre protection, roads,
and maintenance costs. The flat terrain
of the Koetong uplands 1s ideal for
mechanical planting and harvesting. As
log transport costs make up a high
proportion of the cost of raw materials,

Forests Commigsion pine plantation on
the Koetong uplands at Shelley

the plantations must be located close to
the milling centre.

The most effielent utillization of raw
materlals 1is achleved by a complex of
integrated industries, which can handle
small-size material from thinnings as
well as logs and 1in which one industry
can utilize the by-products of another,
However, modern wood-processing plants
such as sawmills and particle-board
plants are capital-intensive instal-
lations, and an assured supply of raw
material is a prerequlsite to thelr
construction.

In general, economies of scale are
realized in plantations larger than
10,000 acres, and a plantation re-
source of the order of 40,000 acres 1s
necessary to support an integrated com-
plex of 1lndustries, the main components
of which would be a large sawmill and a
ground-wood pulp factory. Such
industries need guaranteed supplies of
volumes of timber. Continuity of supply
has been puaranteed for establishment of
such industries in the past in Victoria.

Outlook

It 1s difficult to make even short-term
forecasts of demand for a commodity, and
longer periods increase this difficulty
enormously. However, for forest crops,
current planting rates must be based on
forecasts of the amount and nature of

consumption in 30-40 years' time. 1In

Australlia, the current planning 1s based



on forecasts of demand for the year
2000,

The demand for softwoods

Australian native softwood resources are
restricted to some rain-forest speciles
in the tropics and Tasmania, and the
slow=-growing Callitrie forests of the
dry inland. These forests make up only
,8 million acres of a total commercial
forest area of 87 million acres. More-
over Callitris, the main genus, produces
only small-size timber that is
relatively dense and 1is not generally
suitable for the wvariety of uses to whiech
exotic softwood timber may be put.

Australia's forest products industries
have expanded and become more sophis-
ticated with the country's growth in
population and affluence. Many of these
industries prefer softwood as the raw
material, due to its lightness, lack of
defect, and pulping and chipping charac-
teristics. Australian production of
softwoods has remained at a low level,
and so large volumes have been imported.

After the wool boom in the early 1950s,
Australia entered a phase in which
balance-of-payments difficulties were a
prominent economic problem, Forest
administrators began to express concern
dt the high volume of softwood imports
and the future implications of a
dependence upon imports. Jacobs stated
this concern, and a plan for reducing
such dependence, in the following way:
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* Australia's import bill for timber
and timber products 1s about %200
million per annum.

¥ This import bill 1is so high that it
acts as a constraint on the develop-
ment of the nation.

¥ Population and per eapita consump-
tion will inecrease, and so shortfall
in timber supply will be greater in
the future. As its basis for plann-
ing, the Commonwealth Government has
used 1,100 million cubie ft of
forest products as an estimate of
Australian annual requirements by the
year 2000 A.D.

¥ Australia has large areas of land
suitable for growing conifer forests,
which could produce substitutes for
most of our present imports.

E

In future it may not be possible to
find adequate supplles of wood on
world markets, as countries that
export at present will be forced to
direct their resources to satisfying
domestic markets.

¥ The reliability of imports may be
threatened by wars and internal
economic controls.

Jacobs suggested that half of Aust-
ralia's requirements in 2000 A.D. could
be grown on 3 million acres of conifer-
ous plantatlons and the remaining half
on 25 million acres of native forest.
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He also pointed out that any propgramme
to implement such a plan should be
reviewed periodlcally in the light of
revised supply and demand estimates.

Farkes and others have criticized these
arguments on several grounds, which
include the following opinions:

¥ Undue emphasis has been placed on
balance-of-payments difficulties, as
Australia has recently accumulated
larpge reserves of foreipn exchange.

¥ Even if Australia faced an unfavour-
able trade balance, the substitut-
ion of loeally grown timber for
imported timber may not be the best
means of improving the balance. If
Australia 1s comparatively more
efficient in other industries, it

would be to the general advantage for

new Investment to be concentrated in
those industries. Australia would
then rely upon softwood imports

from exlisting sources, including
New Zealand, and perhaps encourage
the development of timber industries
in Papua-New Guinea, Indonesla, and
Malaysia. Thus each country would
produce and exchange the goods 1n
which 1t has a comparative product-
lon advantage.

¥ Australia's imports of timber
products are not high compared with
those of other important trading
natlons such as the United Kingdom,
West Germany, and South Africa.

* Some recent predictions of consump-
tion and yleld suggest that the
current planting programmes will
produce a surplus of timber within
Australia after the year 2000.

However, the Commonwealth Government has
accepted the need for greatly increased
softwocd plantings, subject to review
every 5 years, and the arrangements for
this are outlined below.

Commonwealth Act

In 1967, the Federal Government passed
the Commonwealth-States Softwood
Forestry Agreements Act to ratify an
agreement between the Commonwealth and
the States, meeting as the Australian
Forestry Council. The agreement was
renewed in 1972, The Act 1s designed
to overcome the projected shortfall in
the supply of softweed iIn Australia and
provide Commonwealth flnanclal asslst-
ance to help the States undertake
expanded softwood planting programmes.
The national target is 1,200,000 ha
(3,000,000 ac) of plantations by the
year 2000. The target for all the
State Forest Services for the first!
5-year period 1967-1971 was 103,900 ha
(256,800 ac).

Victoria planted 20,200 ha (50,000 ac)
during_ this periocd. The State financed
the first 2,430 ha (6,000 ac) of plant-
ing in each year and the Commonwealth
the balance with loan funds that are
interest-free for the first 10 years.



The Vietorian Forests Commission expects
to plant 4,690 ha (11,580 ac) a year for
the current 5-year perlod, which ends in
1976, Private companies will plant
about 2,630 ha (6,500 ac) each year,
bringing the total for the State to
about 7,300 ha (18,000 ac) a year.
Private companles are not assisted by
the Commonwealth.

The study district.

The Forests Commission alms at providing
a softwood resource that will support an
economically viable industry in north-
gastern Victoria. Achievement of this
aim requires not only that the area be
suited for pine growth, but also that
the plantation complex be reasonably
consolidated, to provide large volumes
within economic range of suitable
industrial sites.

The Forests Commission plans to estab-
lish at least 40,000 ac (net) of
plantation in the Koetong-Shelley area,
relying on conversion of timbered
publie lands and purchased farmland.

At the present rate of planting, the
plantation has the potential to sustain
a particle-beoard plant within 5 years
and a sawlog industry by 1980. Minor
utllization began in the plantation 1n
1970 to produce fencing materials -
posts, strainers, and rails.

Based on an annual planting programme of
405 ha (1,000 ac) for the next 30 years,
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Thinnings in the young pine plantation
at Shelley yield emall round posts

the projected potentlal would suggest
that the plantation should yield an
anticipated ultimate annual timber
productlon of 125 million super feet,
employing some 1,200 men 1n both the
plantation and dependent industries -
ocbviously an ald to decentralization
and rural employment.

High timber ylelds and low extraction
costs will help offset remoteness of
markets for timber products. The area
has potentlial local markets for soft-
wood products and 1s within economic
range of the southern Riverina and
Canberrsa. Major road and rail links to
Sydney and Melbourne wlll assist 1n
tapping Australian and world markets.
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Pine poets being loaded for transport to

a post-preservation plant at Corryong
Capability

Requirements of radlata pilne

Sites for commercilal plantations of
radiata plne require:

¥ 3 minimum annual rainfall of 30 in.

* an acld soll of at least moderate
fertility

* s50l1ls with physical characteristics
that allow vigorous root growth and
with sufficient volume to support an
adequate root system

¥ s50l1ls with good drailnage but adequate
soll-moisture storage characteristies

Rainfall

The map facing page 28 indicates that
most of the dilstriliet has a rainfall of
30 in. or more.

Soll fertility

Phosphorus, which 1s important in pine
nutrition, 1s well supplled in total
amount on the friable reddish gradat-
ional solls on which most pines are
grown, but avallable phosphorus is fair-
ly low. Responses to superphosphate
treatment confirm this. Site quality
reflects a range 1in soll fertility to
some extent, and this may indicate
deficlencles of one or more plant nut-
rients. Plnes on low=-quallty sites have
shown significant responses to boron
applications.

Physical soil properties

The friable reddish gradational soills
are strongly structured in the upper
part of the topscoill but only moderately
to weakly structured below this. They
are generally well drained, except in
some low topographle positions and in
dralnage lines.
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Table 18

SITE QUALITY FOR RADIATA PINE

Site Site Index Total yield over 30 years Average

quality height (ft) at (cubie ft under bark annual yield+
age 20 to U4 in. @SE per acre)¥*

I 102 13,660 455

II 96 12,170 Lo6

III 90 10,660 355

Iv 85 9,230 308

v 79 7,650 255

VI 71 5,440 181

VII 61 3,390 113

¥ PSE - small-end diameter of the log

+ Approximately half of this wolume comprises sawlogs with a small-end

dlameter exceeding 8 in.

Measurements indicate that avallable

(8 in. @SE)

Slte quality

water storage capacities of these soils

are not high, as reflected by retarded
early growth of pines, due partly to
competition with grass for moisture.
This effect in establishment can be
minimized by management techniques.

Although radlata plne grows gulte
rapidly in this reglon by world stand-
ards, wide variations in growth rate
occur due to differing site factors.
Plantatlons are assessed and placed into
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site quality classes (SQ) at about 10
years, to form the basis for calculating
Frowth rates and the gquantities of the
various classes of log material that
will become avallable for industry. The
sole eriterion of site quality 1is the
total volume of timber produced.

Seven qualities have been deflned. Five
(5Q1-5QV) cover healthy stands; SQVI
means marginally healthy, and SQVII
ranges from marpinal to falled.

The site guality of a stand can be

Tabhle

estimated from the height of the trees
at the age of 20, called Site Index:

a stand with a Slte Index of 90 would
fall into class SQIII. Table 18 sets
out the productivities of the different
classes.

It is not poessible to classify a slite
accurately untlil a stand of trees has
actually grown on it. However, the form
and composition of native wvegetation,
and soll, climatle, and topographle
factors, are useful indicators of suit-
ability for radlata pine,

19

RADIATA PINE SITE QUALITY AT SHELLEY

Top helght

range at age Site Index Percentage
9 years (S.A. formula) Site quality of area
53' - AT! 110" I+ 4
4gr ~ 5o 100" I - 1IT 34
43 - 470 90" ITI - IV 38
39" - 4o 80¢* Vv 16
U4 - 38! 70" VI 9

100




Table 19 summarizes a recent survey of
1962 plantings at Shelley.

The survey measured a total of 107
sample plants distributed systematically
throughout the 1,015 acres of 1962
plantings. Examination of the results
shows that 88% of the area is of site
gualities I-V, with 72% being of site
qualities I-IV (see table). A small
area (4%) exhibits site-enhancement

from localized burning of slash rather
than inherent superiority of slte.

Fredicted volumes

Data from the sample plots have formed
the basls for predictions of volumes on
the 1,015 acres at ape 20 years (1982)
for various small-end-diameter limits
of the logs. These volumes have been
calculated at 5.1 million cublec feet
overbark for a U-in. PSE log and 1.6
million cubic feet for an 8-in. @SE log,
giving yields of 5,000 cubic feet per
acre and 1,600 cubic feet per acre
respectively at age 20 years.

Table 20 divides the land in the study
district into catepgories based on suit-
ability for radiata pine. These form
the basis for descriptions of pine
potential in Part IV.

Other softwood species

On southerly slopes at the higher
elevations, where rainfall 1s high
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(45-50+ in.) and temperatures are cool,
Nouplas fir (Pseudotsuga menziesii) is
sultable as a scftwood plantation
species.

The expected yields would be of the
order expected from radiata pine site
gualities II and III.
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wpen Foreat IIT (90-

130 rt); some broad=leaf
peppermint open lorest
I1T

reddish pradational
20l1ls and friable
brownlsh gradatlonal
s0lls

to III

Tablea 20
RADIATA PINE SUITABILITY CLAZSSES '
Categpopy Native vepetatlon Major scils pii:d;i:::flul 3lopes
f. sultable Harrow-leafl peppermint Deep (46 fr) frilable Silte qualities of II Malnly 0-15 degree slopes;

some 15-20 degree slopes
(coata of establishment and
harvesting are relatlively
low on 0-15 degree slopes)

B. sultable to
marginal

{some unsult=
able)

Broad=leafl peppermlnt
open foreat 11 (50=-
90 L)

Shallow (2=0 rt)
friable reddish grad-
atlonal solls and
weakly bleached massive
gradational solls

Site qualities of IV

to ¥VI; these could
posaibly be ralsed by
special slte orepar-
atlon and/or fertilizer
applications; some site
qualities would be VIT

Mainly 15 to above 20
degree slopes; some 0=15
degree slopes

C. marglnal to
unsultable

Red stringybark:long=
leal” hox open Forest T1
{50-90 Tt}

Weakly bleached
massive gradational
sollas and reddlsh
duplex solls, subject
to summer drought

Site qualities of VI to
VII

Variable

D, wunsultable

Aed stringybark:long
leafl box open forest I
{less than %0 It)

Weakly bleached maznalive
gradational solls and
undifferentiated stony
laams

Not sultable for plne
eatablishment

Slopes mainly 15 to above
20 degrees

Swamp gum open Toreat
11 (50=90 ft)

Weakly bleached mazalve
gradatlional solls and
undiflferentiated sandy
loams

Mot auitable for pine
establishment; excluded
from clearing opera-
tions

® Sites at the high altitudes (greater than 3,500 ft) - where temperatures are lower and areas where railnfall 1s less
than 30 in. = have not been included in this table, as they would be considered unsultable for plne plantatlons.
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HARDWOOD TIMBER PRODUCTION

The hardwood forests of the district are
mostly low-quality mixed-species stands.

The forest types encountered range from
river red gum, occurring as open forest
and woodland on alluvial flats, to
isclated pockets of mature and regrowth
alpine ash at higher elevations. The
forest red gum open forest and woodlands
of the plains and hillocks grade 1lnto
the red stringybark:long-leaf box
forests of the montane slopes on drier
aspects, and broad-leaf peppermint
forests on the moister aspects. On
steep rocky northern slopes red stringy-
bark is reduced to a scrubby form less
than 15m (50 ft) high, and 1s assoclated
with long-leaf box, forest red gum, and
red cypress pine. A peppermint-gum type
geeurs on the plateaux and broad ridges,
mainly narrow-leaf peppermint and
candlebark gum, with occasional blue gum
pockets on moister sites and broad-leafl
peppermint and long-leaf box on exposed
sites.

Further variation results from the
occurrence of swamp gum and black sallee
on stream flats at higher elevations and
snow gum on exXposed rocky ridges greater
than 3,500 feet in elevation. The
occurrence of kurrajong, as isolated

trees on dry northern aspects, 1s also
of interest.

The red gum open forests and woodlands
on river and creek flats and undulating
to steep foothill country have mostly
been cleared for farming. Clearing has
also extended into the red stringybark:
long-leaf box type and broad-leaf
peppermint type in many localities.

The forest areas most sulted for manage-
ment for hardwood timber production con-
sist of 1solated pockets of varying size
scattered over the plateau region and on
molst, southerly slopes. Manna gum,
narrow-leaf peppermint, and blue gum are
considered to be the specles of most
commercial importance, Past utilization
has had to rely on removing such commer-
cial pockets of timber from within large
areas of low-quality native forest.

Sawlog supplies

The total production of sawlogs from the
district has been about 60 million super
feet, the average annual production over
the last 20 years being 2 million super
feet. Currently only 1 million super
feet is beilng drawn from the area
annually, as an operation preceding con-
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version of sections of the plateau
country to Pinus radiata. It is doubt-
ful if such areas carry more than 1,000
super feet of sawlogs per acre.

However, a number of areas of public
land carry mill logs and pcles in stands
of importance to the local dependent
industry., BSignificant stands, which may
average 2,000-3,000 super feet per acre
and may range up to 10,000 super feet
per acre, oaccur at Mount Lawson, north
of Koetong Creek, north of Darbyshire
Creek, and in the vicinity of Rodger:
Creek, Lucky Hit Creek, and Reedy Creek.

At present 600-800 acres of native hard-
wood are harvested each year to provide
sawlogs. It is estimated that supplies
can be mailntained for about 5 years.

No detailed resource information is
avallable, but indications are that 5-6
million super feet of sawlog-quality
specles remaln to be converted in the
Tallangatta area. Supply is exhausted
in the Corryong locality, only isolated
pockets of commerclal specles remalning
in inaccessible areas.

Little silvicultural treatment has been
carried out in the area, but it may be
practically and economlically feasible in
selected locallties. In general, little
seedling prowth follows lopgging and
burning.

Evidence of some timber stand treatment
can be seen at Lake Findlay, where ring-

barking for grazing interests has
produced regrowth stands of small logs
and poles.

The sawmilling industry (including the
two mills located in the study area but
drawing lop supplies from outside)
employs 20 men full-time and 5 men part-
time throughout the year.

Pulpwood supplies

An area of 32,000 ha (80,000 ac) of
narrow-leaf peppermint forest in the
district could yield pulpwood material
averaging 800-1,200 cubic feet per acre.
This pulpwood material would be produced
from mature trees, logging residue, and
some regrowth. Howewver, the amount of
future annual yields 1is unknown.

Other wood products

Apart from sawlogs, the main timber
products obtalined from the hardwood
forests are round timbers for poles and
fencing materials, split posts, and
firewood., These are mostly for local
consumption.

The distriet has produced 1,858 poles
during the last 10 years, mainly from
blue gum and manna gum. The best pole
areas average only a quarter to a half a
pole per acre. Only 3,000 poles
altogether have been removed from the
study district. Those remaining are
conflined to isolated and inaccessilble
pockets of land.



A treatment plant for the pressure

impregnation of native eucalypt round
timbers is located at Corrvong. Paosts,
ralls, and shed poles cut from regrowth
stands of blue gum, peppermint, and some
stringybark (resulting f{rom early ring-
barking) are treated for the local
market. Annual supply would not exceed
2,000 pieces,

;". ].E'_"'"Jl.'..f'!" wdas "i.f'."i.]*""] | n l'-ilfj :..‘I":T' ‘..-..'I"‘
plcking of U400 tons of Fucalyptus
macrorhyncha leaf for intended rutin
production, however the licence has not
been acted on to date. Royalty was
fixed at 50 cents per 100 1lb green leaf
welght.

Capabllity

Very little evidence of growth rates of

the commercial species is avallable.

Blue gum regrowth stands, which have had

large cull trees removed, show growth

rates of the order of 30 cublce feet per

dgere per annum (to 12 in. @3E). An alpine ash regrowth astand by the Gibb
range road

Experimental plotes planted with various

eucalypt specles likely to have high feet per acre per annum (to 4 in. @SE)

growth rates have provided inconclusive in a 1l0-year cycle.

results in relation to prediections of

volume production. Limited areas of the highly preoductive
alpine ash stands grow in the district.

[t 1s noteworthy that southern blue gum These need relatively long rotations

(E. globulus) grown in South Gippsland (60-80 yeara) Lo produte MLl OHE.

under plantation conditions for pulp Their average growth rates during this

production (including clearing, site period wol 1d be of the order of 300

preparation, and fertilizer treatments) cubic feet per acre per annum (to 12 in.

could possibly produce up to 250 cubice @SE) . -

(B
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ECONOMIC MINERALS

Various minerals are mined in this
district. However, the major products
now belng worked are tin and fluorite,

Tin

Apart from its main use (as a protective
coating for copper, steel, and other
stronger metals), tin is widely used in
alloys with other metals.

The chief belt of tin mineralization in
Vicetorlia extends from Walwa, south to
Mount Wills, and south-west to Eldorado
near Beechworth,

The most important ore of tin is the
mineral cassiterite. Because of its
high specific gravity and resistant
nature, cassiterite is readily con-
centrated in alluvial deposits. Primary
or lode tin deposits are generally
assoclated with granitic rocks high in
silica and potash, with very little lime
or magnesla. Commonly the lodes occur
as plpes or veins of pegmatite, aplite,
grelsen, quartz, or quartz feldspar por-
phyry, elther within the source granite
or in the adjolning country rock,

In the past decade, rising world demand
for tin has attracted small prospecting

groups and public companies inteo this
tin belt. But, desplte much exploration
activity in north-eastern Victoria, no
major discoveries have resulted. Tin
production at Koetong has been minor.

At Walwa low-grade stanniferous aplite
dykes are mined by open-cut methods.

Between 1960 and 1968, 230.5 tonnes (226
tons) of tin concentrate were produced
in Vietoria. During this period Koetong
field produced 10.2 tonnes (10 tons) and
Walwa field 115 tonnes (113 tons). In
1969 and 1970, a total of 12 tonnes
(10.8 tons) of tin concentrate was mined
at Walwa and production 1s continuing.

Koetong field

Practically all the tin from the Koetong
tin-field has come from alluvial
deposits along stream flats or Tertlary
gravel deposits. Loecalities include
streams adjacent to Koetong and Shelley,
and near Dry Forest and Flaggy Creeks.
Reserves of alluvial tin are likely to
be limited, as the alluvlal flats and
terraces are narrow and have already
been worked to a large extent. However,
deeper alluvial material along larger
streams around the edge of the granite
has not been praoperly investigated.



Primary tin lodes at Koetong and south
of Mount Lawson do not perslst 1n depth.
The lodes appear to be too small and few
in number to promise any worth-while
reserves of tin ore.

Mount Cudgewa field

Tin has been won from both lodes and
alluvial deposits 1n the past, but no
production has been recorded since 1919,
The tin lodes are narrow (30 cm or less
wide) and have not been traced for
strike dlzstances of more than 50 m.
Reserves therefore are likely to be
small. Woframite and tourmaline occcur
with the tin in this field,

Alluvial tin has been worked in small
streams near Mount Cudgewa, including

Separating the tin ore at "The Founce"
tin mine, Walwa

the headwaters of Cudgewa Creek. Down-
stream on Cudgewa Creek alluvial depos-
lts are low-grade.

Walwa fleld

The Walwa fleld has produced the most

y tin in this district over recent years.
Sluiteing for alluvial tin on Flaggy The cassiterite occurs in aplite, peg-
Creek; now abandoned matite, greisen, and granite dykes,
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which are either relatively short (up to
100 m or 300 ft), approximately 1 m (3
ft) wide, and dipping steeply, or relat-
ively large sub-horlzontal dykes with an
irregular outerop. The sub-horizontal
of dykes offer the greatest potential
for larpge tonnages of ore avallable by
open cutting,

Mount Alwa mine has proved reserves of
520,000 tonnes (510,000 tons), with an
average grade of the order of 0.2% tin.
However, the distribution of tin within
the dykes is very erratic.

At the Bounce Mine, a sub-horizontal
dyke 6 m (20 ft) thick extends over a
proved area of 85 m by 60 m (280 ft by
200 ft). Insuffieient work has been
done on this ore body to obtain any
grade estimates, Tantalite is assoc-
iated with the cassiterite at this
deposit, and is discussed later.

Recent alluvium and old terrace deposits
nearby do not seem to have been pros-
pected, although they are almost
certainly tin-bearing.

Mount Alfred field

Mining of tin lodes between Burrowye and
Mount Alfred was carried on during the
early 1880s. However, no further
reports of any operations in the local-
1ty exist and lack of Information makes
it Iimpossible to assess either the
possible grade or reserves for this
field,

Fluorite

Fluorite 1s used in the basic open-
hearth steel-making process, and in the
manufacture of opaque glass, ceramics,
and insecticides and pressure-pack pro-
pellants.

The only deposit being mined at present
is at Pine Mountain. Here, fluorite
occurs in a steeply dipping lode, aver-
aping 1 m (3-4 ft) wide and extending
about 120 m (400 ft). The ore 1z mined
by underground methods and contains 60-
90% fluorite. Zine, silver, barium, and
lead minerals are associated with 1t.

Fluorite also occurs at Sandy Creek in
the Parish of Walwa. Here, the ore
contains U43-67% fluorite.

Other Minerals
Gold

Although this district contalns several
gold-fields, no appreciable amounts of
gold are being mined at present.

At Bethanga, gold occurs 1n steeply
dipping veins withiln gneisses. It 1s
associated with arsenie, iron and copper
sulphides, and small quantlties of lead
and zinc sulphides. The thinness of the
lodes and the diffieculty of separating
the gold by roasting or chemical methods
have restricted economic development,
Gold-bearing lodes at Jarvis Creek are
alzo associated with arsenie and with
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iron and lead sulphides., Very little
alluvial gold has come from this field.

The Granya gold-field consists of numer-
ous north-easterly trending lodes within
granite and gneiss. The worklngs are
mostly shallow and, in addition to gold,
the reefs contain copper, arsenic, and
iron sulphides.

Gold-fields at Mount Elliot and Upper
Thowgla contain gold in reefs and in
alluvium, Gold has also been worked at
Bunglil and Cravensville,

Molybdenum

Molybdenite has been recovered as a by-
product of wolframite mining at
Thologolong.

Antimony

Antimony occurs in small quantities near
Bethanga.

Arsenlc

Arsenical ores, chiefly arsenopyrite,
form a considerable portion of the
mineral content of lodes at Bethanga,
and crude arsenic has been produced from
here. Arsenic is also found in a narrow
lede at Talgarno.

Copper

Copper, mainly in the form of sulphide
ores, occurs in lecdes at Bethanga and

1io3asrrz=11
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Granya. Indications of copper have been
found near Corryong township, associated
with dyke rocks 1in granite country rock.

Sllver and lead

Silver and lead sulphide minerals have
been recorded near Tintaldra. The lode
mined for fluorite at Pine Mountain also
contains silver and lead sulphides.

Lead (as galena) has been mined near
Bethanga, where 1t 1s a constituent of
highly mineralized quartz lodes.

Tantalum and niobium

Tantallte has recently been reported in
tin concentrates from Walwa. These
contain up to 8% tantalum oxide and 4%
niobium oxide, correspondling to an
original grade of combined tantalum and
niobium oxides 1in the rock of 0.02%.

Tungsten

The tungsten ores wolframite and scheel-
ite both occur in the distriet, At
Koetong, these ores are sometimes assoc-
lated with tin. 1In 1911 it was reported
that prospecting of the lodes had been
unsuccessful because they did not per-
sist in depth. PFinds of tungsten have
also been recorded near Thologolong.

Titanium

Ilmenite or black sand, a titanium
mineral, has been found in alluvial
deposits on Cudgewa Creek near Lucyvale,
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Rutile, the main ore of titanium, was
gsaid to be common in the alluvium,
Rutile and ilmenite are used in the
manufacture of titanium-white for paint.

Barium

Barlite ocecurs 1in small quantities in
quartz-sulphlide velins at Walwa and 1s
assocliated with fluorite at Pine
Mountaln.

Eismuth

Bismuth 1s associated with wolframite
and molybdenite in quartz reefs at
Thologolong, where =mall amounts were
obtained in a mixed concentrate as a by-
product of wolframite mining. Occurr-
ences have alsoc been recorded at Flaggy
Creek and south of Mount Lawson.

Gravel

Gravel for road-making is obtalned from
Tertiary and Plelistocene gravel deposits
and alluvial terraces, and from Pleis-
tocene to Recent alluvial fans. In some
localities gravel has been removed from
stream=beds., Demand for gravel is
locallzed, Construction and maintenance
of roads and the growth of Albury-
Wodonga are the main factors influencing
demand .

The maln gravel plts occur:

¥ on public land to the west of Nariel
Gap

¥ near Red Bank Creek between Walwa and
Jingellic

* by the Murray Valley Highway north-
west of Burrowye

# on publie land on McCormack's Gap road
near Thowgla

¥ south of Mount Mitta Mitta by the road
from Corryong to Cudgewa North

¥ on publie land near "Walwa Park"
¥ near Darbyshire

¥ in two plts located near Pheasant
Creek
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APICULTURE

Apiculture is a small but important
primary industry producing honey and
beeswax.

The 1industry

Honey mainly provides a food for humans,
but 1s also used as food for stock and
in the preparation of meat, vinegar,
some types of tobaceco, and some pharma-
ceutlcal and cosmetic products. Bees-
wax 1s used 1in a wide variety of indus-
tries, the most important consumers
being polish and cosmetic manufacturers.
Follen 1s belng sought after as a
proteln health food.

Apiculture contributes to the welfare of
some other primary industries; many
fruit, vegetable, and seed crops of
commercial importance depend almost
completely upon the honey bee for
pollination. Such crops include apples,
cherries, plums, pears, pumpkins,
¢clovers, cabbages, rape, sunflower, and
lucerne.

Level of production

The Victorlan production of honey during
the last 5 years has averaged 3.3 mil-

lion kg (7.3 million 1b)} per year. This
represents just over 18% of the total
Australian production of 18.1 million kg
(39.9 millien 1b). A large proportion
of Australlan honey 1s exported to the
United Kingdom, and in 1970/71 Victoria
produced 4.45 million kg (9.8 million
1b) of honey, of which 2.95 million kg
(6.5 million 1b) - 66% - was exported.

Beeswax 1s also exported, Japan and the
United Kingdom being the maln buyers.
Of the 54,400 kg (120,000 1b) produced
in Victoria in 1970/71, 45,800 kg
(101,000 1b) or 83% was exported. This
represents about one~third of the
Australian exports.

The level of production can fluctuate
considerably due to climatic conditions.
For example, as a result of the 1967
drought, the 1968/69 production figure
for honey was only 1.6 million kg (3.6
million 1b) compared with the 1970/71
fi%ure of 4.45 million kg (9.8 million
1b).

Value

The number of apiarists registered in
Victoria in 1970/71 was 1,278. Many of



these, however, have few hives and make
an insignificant contribution to the
industry. About 300 aplarists produce
90% of the State's honey and beeswax.

The net value of production (the wvalue
placed on recorded production at the
wholesale price reallzed in Melbourne,
less costs of materlals used in the
production process and less costs of
marketing) during the past 5 years has
averaged about $750,000 per year.

Outlook

World demand for honey has increased
noticeably 1n recent times. One reason
for this is that people in many coun-
tries now regard honey as a health
food., It is a natural food that 1s
very unlikely to be contaminated by
insecticides. Supply has not been able
to meet demand this past year, so pres-
ent prices are high. Demand will prob-
ably lincrease in the future.

Industry Requilrements
The honey bee

Australia contains a number of indig-
enous bee species. The honey bee used
in apiculture, however, 1s the European
specles Apis mellifera. It is a socilal
Insect and lives 1in colonles or hilves
of up to 100,000 individuals.

Efficient production of honey requires
that colonies of bees be kept healthy
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and at top strength, and that the
colonies be relocated periodically so
that they can readily harvest a contin-
ucus serles of nectar flows.

Maintaining the colony

Bees collect nectar, water, pollen, and
propolis from the fleld. They convert
the nectar into honey, which 1s the
major energy-producing food for the
hive, and use water for drinking, for
dilution of honey to make food for the
bee larvae, and for cooling the hive.
Pollen is the bee's sole source of
protein. FPropolls, a resinous exudat-
ion from certain plants, provides a
general-purpose cement or putty about
the hive.

In the natural state, bees collect and
store sufficient nectar and pollen over
the summer monthes to provide themselves
with food for winter and for rearing
young bees in spring. Thus, when a bee-
keeper manages bees for honey production
he never harvests all the honey gathered
by the colony, but leaves a large quant-
ity (up to 180 1b a year). He must
leave thls for the prosperity of the
colony. The beekeeper's crop 1s the
surplus honey over and above the basic
requirements of the hive. Adequate
stores of pollen and honey must be
avallable to the bees 1f they are to
survive the winter and produce a full
strength of young bees ready to commence
harvesting the first nectar flows in the
followlng season.
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Importance of eucalypts

The principal supply of nectar in
Victoria comes from eucalypts and a few
other native trees and shrubs. The
natlve pground flora, although important
in other countries, 1s of relatively
little importance as a source of nectar
in most parts of Victoria. Introduced
pround speeles such as cape weed and
Paterson's curse contribute to honey
yields, however.

The value of a particular eucalypt
species to the aplarist depends on its
flowering period and its yield of nectar
and of pollen. Flowering perlods wvary,
not only between species but also within
species from district to district, due
to local climatie effects. Flowering
intensity varies from year to year, poor
flowering being caused by low levels of
food reserves within the tree, by ad-
verse weather, or by insect attack or
fire resulting in defolliation. As a
ireneral rule, however, the majority of
Important eucalypts {lower heavily every
second or third year. Some species are
valued for thelir yleld of elther nectar
or pollen, others for their yield of
both.

Mipratory beekeeping

lecause of its dependence upon flowering
eucalypts, beekeeping must be migratory.
or nomadie, For maximum production of
honey, hives are moved from district to
distriect to colneclde with peak nectar

flows of various eucalypts over the
summer months. Hives must be placed

not only close to the nectar source, but
also close to a reliable water source.
An adequate source of pollen must be
avallable too, especially in autumn when
bees are storing food for wlnter.

The best locallties for over-wintering
hives are warm coastal districts or the
50 called desert areas of western
Vietoria and south-eastern South Aus-
tralia. However, other localities 1in
northern Victorla, such as the Warby
ranges near Wangaratta, provide good
wintering conditlons.

Beekeeping in the district

Thls district 1s mainly used by
aplarists who live in or close to it.
Other users are migratory beekeepers,
many of whom would come from the
Wangaratta area to harvest red stringy-
bark flows.

Pattern of use

Most colonies utilizlng the area would
be wintered in the locality and use the
nectar and peollen from pground flora,
white box, and broad-leaf peppermint to
build up the strength of the hive for
honey flows 1n the summer. Every
second year, the forest red gum of the
rocky hills starts flowering in late
October (when the ground flora have
nearly finished) and continues into
November and early December. Thils



provides at least good breeding condi-
tions for the bees and more than likely
an extractable surplus of honey, depend-
ing on the quality of budding of the

trees.

IMPORTANT HONEY AND POLLEN-PRODUCING

gum.
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From early December, honey ylelds can be
obtained from river red gum, blue gum,
narrow-leaf peppermint, and candlebark

These specles usually flower at

about the same time.

Table 21

On alternate or

PLANTS OF THE DISTRICT

Specles

Flowering period

Honey yield *

(per hive per year)

Pollen yield

Red stringybark

River red gum

Cape weed

Blue gum

Forest red gum
Long=leaf box
Candlebark gum

White box

Narrow-]leaf peppermint
Broad-leaf peppermint
Paterson's curse

Red box

Feb. - Mar.
Dec. = Jan.
Oct.
Dec.

Late Oct. - early Dec

Mar., - Apr.
Feb. - May
Nov.

Oet. = Nov.
Oct. = Nov.
Oct. = Nov.

Sept. - Nov.

Good:
Good:
Fair:
Fair:
Fair:
Poor:
Poor:
Fair:
Poor:
Poor:
Fair:
Poor:

30 1b
30-60
10-20
10-15
15 1b
5 1b
5=-10
15 1b
5 1b
5 1b
20 1b
10 1b

1b
1b
1b

1b

Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Poor

¥ 1 pound = 0.4536 kilogrammes




Beehives at a forest site

varylng years, usually late in the sum-
mer, red stringybark flows usually pro-
vide good ylelds. These flows often
bring a large number of mipgratory bee-
keepers 1intoc the area.

The bees breed prolifically durlng the
flowering of all specles (with the
exception of red box) because of the
abundance of pollen that 1s produced.

Important plants

Table 21 llsts the plant species found
in the study district and valued by
aplarists, 1n order of magnlitude of

total honey yleld. It also indicates
flowering perlod and honey and pollen
yields,

Value of the area to the industry

Figures collated from aplarists' records
indicate that the distriet provides a
livelihood f'or the equivalent of elght
full-time aplarists and returns a total
of $33,000 gross a year, based on an
average whole sale price of 12 cents per
lb. In any one of the last 10 years, up
to 50 sltes have utilized flora of
forest areas, 20 sites utillzed stream
frontages, 12 sites utilized roadside
reserves, and 24 sites utilized private
property.

The district is not being used to its
full capacity at present because of poor
accesslbility wlthin 1t and also because
it is relatively remote from the maln
centres of beekeeplng in Victorla -
Wangaratta and Bendlgo-Maryborough. The
types of nectar-producing flora growing
in the district are also to be found
closer to Wangaratta and still in suf-
ficlent quantity for most beekeepers 1n
the Wangaratta region to work profit-
ably.

At present, the heavliest usage of the
district occurs in the western and
northern sectors, where beekeepers from
further west pgaln closest and easiest
access. Only a few beekeepers live 1n
and work the district. If the honey
industry were to expand, however, 1t



gpould utllize the potential of the
district more fully, particularly 1n the
Lawson and Lucyvale blocks.

Land use considerations

Land clearing in the past has been
mainly on the more valuable areas for
honey production. Most of the red gums
of the flats and plains have been re-
moved, yet even today river red gum
ranks second in importance only to red
stringybark. The remaining mature trees
on road, lake, and stream frontages and
on private property are of vital
importance to the aplarists of the
area. The stringybark forests of the
hillocks and mountain slopes have been
cleared for agriculture 1in many
instances, and recent c¢learing of this
specles on private property has occur-
red. The remaining red stringybark
forests on public land provide the main
source of honey, and thus have great
importance.

The establishment of pine plantations
has chlefly involved narrow-leaf pepper-
mint and broad-leaf peppermint sites and
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these specles are not important honey-
producers in this district. However,
protective burning in the red stringy-
bark:long~leaf box forests to the north
and west of the plantations may reduce
the value of these forests to apilarists.

Large areas of public land are becoming
increasingly important to aplarists as
private property is progressively
cleared and as insecticides, especially
those applied by aerial spraying, are
more widely used 1in agriculture.

Beekeeping 1s compatible with any form
of land use that retalns a cover of
sultable flowering plants. Nectar and
pollen crops can be repeatedly harvested
from such areas without any detriment to
other values.

References
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WATER

The drought of 1968 was the most severe

ever experienced in south-eastern Aust-

rallia in recent times and, as a result,

interest in water supply is greater than
ever before,

Farmers! corganizations and local groups
are encouraging the construction of
water conservation schemes wherever

Spray irrigation on dairy farm

UTILIZATION

practicable and, among farmers who are
not adjacent to streams, the con-
struction of farm dams has never been
more popular. This interest in water is
in spite of, or possibly because of,
less favourable world prices for farm
products,

At the same time the water needs of
rural towns are rapldly expanding, and
certain areas have competing demands for
avallable water rescources.

Utilization in the Study District
Irrigation

Irrigation cannot be justified as easily
in this distriliect as in the drier areas
of Victorla. Thls is emphasized by the
fact that at present (1972) the district
is one of the few areas in the State
containing streams that are not consid-
ered "fully committed"™, In other words,
farmers can obtaln authority to irrigate
from the natural flow of the stream.

Stream flows are reliable because of

climate, catchment conditions, and the
small irrigation commitment. The 1968
drought saw few restrictions on water



use of the drastic nature applilied to
other unregulated streams In the State.

Diverters in this district who irrigate
receive authority elther by permit or
licence to 1lrrigate a specifie area.
The quantity of water they use in any
one irrigation season is arrived at
arbltrarily - the formula varies with
rainfall and the type of c¢rop belng
irrigated.

Until all diversions of water are
metered, it will not be possible to make
any accurate assessment of water usage,
Table 23 shows the present licence
situation and indicates the purpose of
irrigation. Only part of the licensed
area would usually be watered 1in any one
season.

Domestic supplies from towns

Corryong draws 1lts supplles from a
diversion welr and pumping station sited
on Corryong Creek. Tallangatta derives
its water from Lake Hume. Cudgewa pumps
water from Cudgewa Creek to supply its
needs, and Walwa pumps its supplies from
the Murray River.

The quality of water supplied to Corry-
ong township is excellent.

While the water supplied to Cudgewa is
physieally and chemically satisfactory,
it has high bacterial counts, and the
polyp plumatella has been responsible
for some tainting of the supply and has
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blocked some water meters.

The Walwa water supply is physically and
chemically satisfactory, but contalns
bacteria that indicate some pollutlon.

Tallangatta has good-quality water, but
algae cause some seasonal problems with
taste.
Table 22 summarizes reliable estimates
and meter readings of water consumptlon
for these towns.

Table 22

WATER CONSUMFPTION

Town Maximum Average
daily daily
consumptlon consumption
(gallons) (gallons)

Corryong 337,000 76,500%

Cudgewa 55,000 12,500

Tallangatta >200,000 165,000%

Walwa 59,000 13,500

¥ metered figure
conversion: 1 gallon = 4,546 litres
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Table 23

Corryong Creek provides water for
Corryong township

Future Requlrements

Because of the rainfall in this dis-
trict, irrigation is not practised to
any great extent.

The area irrigated has gradually
increased, from 175 ha (432 ac) in 1967
to 264 ha (653 ac) at present (1972),
but although this trend 1s expected to
continue, 1t 1s not likely to increase
spectacularly.

However, smaller storages for domestice
and stock supplies will no doubt
lnerease in numbers and size., These may
supply elther single farms or groups of
farms.

WATER USE
Number of
RS irrigation
permits and
licences
Beetoomba Creek¥*#* 1
Bethanga Creek
Boundary Creek 1
Bucheen Creek
Corryong Creek¥*# 8
Cudgewa Creek¥*# 10
Dry Forest Creek 1
Georges Creek
Indi Riverk*# 1
Johnstones Creek
Lake Hume 5
Murray River¥*#* 5
Pine Mountain Creek
Stony Creek
Tallangatta Creek¥*¥*+ 2

Thowgla Creek

Koetong Creek
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Table 23 (contd.)

WATER USE
Number of other permits Area of agricultural enterprise irrigated (acres)#¥
Domestic Industrial Ferennial Annual pasture Market Forestry Total
permits permits pasture and crops gardens nursery
1 b b6
3
3 3
1
7 1 176 176
5 155 153
4 3 3
l
50 50
1
16 64 15 79
15 1 121 20 141
l;
17 16 16
1 1 % s
25 25
Conversion 1 acre = L4047 hectares
¥* stream not fully committed 652%
eastern catchment cnly in district




LAND USE RELATIONS

The preceding chapters of this report
have described the natural resources of
the study area and dlscussed the poten-
tlal uses of publiec land. This chapter
examines the relations between these
various uses,

Uses are said to be competitive when an
increase in one leads to a decrease in
another based on the same set of re-
sources; they are supplementary when the
increase iIn one does not lead to any
change in another, and complementary
when an increase in one benefits
another,

Often a given set of uses can be comple-
mentary, supplementary, or competitive
depending on the level of each. The
most flexible uses are often those that
are complementary or supplementary with
many other uses over a wide range of
levels.

Agriculture

The pattern of agriculture in the study
distriet iz one of mixed grazing at
medium intenslty in the river valleys
and of extenslve grazing elsewhere. At
these levels, supplementary uses include

aplculture, water production, and re-
creatlion activitles such as driving for
pleasure and picnicking. Agriculture
also favours some aspects of nature con-
servation, as some animal specles have
benefited from the expansion of grass-
land habitat brought about by clearing.
Species such as the stubble quail, brown
hawk, black-backed magple, and eastern
grey kangaroo profited at the expense of
othiers inhabiting the original vegeta-
tion.

At its present level, and in particular
localities, agriculture is competitive
with softwood timber production, many
aspects of nature conservation, and
recreation activities requiring timbered
country or solitude. An inerease in the
area of land used for agriculture will
make agriculture increasingly compet-
itive with most other forms of land use.

Softwood timber production

Softwood timber production in planta-
tions is an inflexlble land use, 1t 1s
competitive with agriculture, nature
conservation, some types of recreation
activity, and hardwood timber production
to some extent., It is possible that it



is competitive with water production, as
plne plantations may use more water than
the native forests in their growth.
Research is continuing on this topiec,

Hardwood timber and protection forestry

Protectlion forestry and hardwood timber
production on an extensive level con-
stitute a major land use of public land
in the study district. The present low
level of preoducticn allows many com-
plementary and supplementary uses,
including grazing, apiculture, all but
the strlctest aspect of nature conserva-
tion, most forms of outdoor recreation,
and water catchment protection.

Even at high levels, hardwood timber
production is still only slightly com-
petitive with most other uses, particu-
larly as high levels are at present
feasible on limited areas only. For
example most native plants and animals
will still be preserved (perhaps with
altered abundance) and opportunities for
many forms of cutdoor recreation will
still exist.

It 1s competitlve with intensive agri-
culture and softwood timber production,

Mineral extraction

Although mining and extractive indus-
tries operating 1n the district at pres-
ent have little impact on the environ-
ment generally, they are competitive
with all other uses in their particular

HATIVE

FOREST

Patterns of land use near Shelley

locality. Mining regulations ensure
that water used in the tin-separation
process at Walwa is reecirculated and
does not find its way into the river
system., In the short term, the tin
mines at Walwa and the fluorspar mine at
Pine Mountain could be regarded as of
interest to wisltors, and in the long
term they may be of historic appeal.



160

Moreover, they may also be complementary
with the study of some aspects of natur-
al history, since they provide opportun-
ities for studylng plant succession and
geoclogy.

Honey

As previously mentioned, honey produc-
tion is a supplementary use with agri-
culture and also with extensive hardwood
production and protection forestry. It
is competitive with some agricultural
usage, particularly intensive agricul-
ture that removes all mature trees and
uses pesticides to a large degree.

Water production

Water production is another major use of
the public lands of this district. It
is to some extent competitive with agri-
culture, and with softwood and hardwood
timber production, dependlng upon the
intensity of production and the manage-
ment techniques employed.

The competition applies especially to
the quality of water and the seasonal
distribution of yield. Logglng or
clearing activities and overgrazing may
inerease stream turbidity and siltation
of reservoirs., The salinlty of streams
in this distriect may be related to the

proportion of thelr catchments cleared
for agriculture:

Mean salinity

(p.p.m.)
Tallangatta Creek at Bullioh 45
Cudgewa Creek at Berringama 30
Nariel Creek at Upper Narilel 24

A large proportion of the Tallangatta
Creek, a lesser proporticon of the
Cudgewa Creek, and virtually none of the
Nariel Creek catchments have been
cleared for agriculture above the point
of sampling. No apparent geologlcal
explanation for this salinity variation
exlstas, Water storages increase the
opportunities for some forms of re-
creation, but the flooded area and the
down-stream river environments are
markedly changed.

Nature preservation

Areas set aslde for strict nature
preservation and for scientific purposes
are competitive with all other uses
except, perhaps, water production. Even
where parts of these areas are devoted
to education and recreation, only a low
level of use for activities directly
related to enjJoying and understanding
natural environments 1s compatible,
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BLOCK DESCRIPTIONS

The following chapters enumerate for
each block the general features, the
nature of the land, the capabilitles of
the land for wvarious uses, the likely
hazards and confllicts involved with such
uses, and the significance of the block.
The notes 1in most cases refer only to
publie¢ land, for example, in the case of
each section devoted to land systems
(section AG1i), the percentages quoted
refer to the relative amounts of the
public land in the block that fall with-
in a particular land system or sub-
system.

The concepts of capabillty and signifi-
cance, as used in this part of the
report, require some explanation.

Capabllity

This term refers to the value of the
land for the wvarious uses to which 1t
may be put., In the strict sense it
refers to potential productivity, but as
used here it also includes present pro-

duction. For some forms of use, such as
water production and nature conser-
vation, the term refers to the inherent
characteristics of the land; but for other
others, such as beef cattle production
or softwood production, the wvalue of the
land will depend both on the inherent
nature of the land and on inputs that
will raise productivity, such as ferti-
lizer applications. Practical levels

of inputs have been considered in
assessing the capabilities for various
uses.

In most cases, this report has dealt
with assessment of capabilities in
general terms, because the amount of
infermation has varied from block to
black and/or because the values are
difficult to guantify,.

Slgniflcance
The purpose of this section 1s to high-

light the outstanding capabilities of
each block.
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5

A. General
1. Location

This area, adjacent to Lake Hume, encom-
passes 2,674 hectares (6,610 ac) of pub-
lie land in the County of Benambra -
Parishes of Talgarno (part), Berringa,
Tatonga, and Bullioh (part). The main
area of public land comprises about
2,400 ha (6,000 ac) centred between
Jarvis Creek and Georges Creek.

Boundaries: Lake Hume, Georges Creek-
Talgarno Road, and Forest Creek.

2. Present tenure

Reserved forest: 2,160 ha (5,340 ac)
Unreserved Crown land: 490 ha (1,210 ac)
Reserves, includlng recreation reserve
on Spring Creek: 24 ha (60 ac)

Public land around margins of Lake Hume
Various stream frontages and road
reserves

3. General description

An area of alluvial flats, terraces, and
rolling hillocks rises to steep hill-

ocks, and montane slopes. The underlying

rocks are predomlnantly coarse-gralned

BETHANGA

gnelsses in the west and schlsts in the
east. The majority of the block 1s
cleared and the main forested region
comprises steep montane slopes culminat-
ing in the Jarvis Creek plateau. The
characteristic native vegetation con-
sists of open forests of red stringy-
bark:long-leaf box on the northern
aspects and broad-leaf peppermint open
forest on some southern aspects and on
the plateau.

4, Present use

The public land around Bethanga carries
grazing stock. Gold-minling leases are
current on some of this public land, but
no actual operations are current. The
whole of the forested land near Jarvis
Creek 1s grazed by sheep. Beekeepers
have 11 sites utilizing the vegetatlon
on publie land, with the main honey crop

coming from red stringybark, white box, and

and forest red gum.

The publie land around Jarvls Creek
serves a valuable funection as a protec-
tive forest cover, particularly as 1t is
5o close to Lake Hume. The steep fores-
ted montane slopes also provide a scenic
attractlion, as they contrast with
cleared land around the lake.



B. Nature of the Land
1. Climate

Average annual rainfall 1s between 660
mm and 813 mm (26 and 32 in.), a large
proportion of which falls during the
cooler months. Summer rainfall largely
falls at high intenslties, with conse-
quent low infiltration and high run-off.
Summers are relatively hot and dry at
the lower elevatlons and warm on the
plateau and higher country. Winters are
cold. Cold air drainage causes a higher
frost incidence in wvalley tracts.

2. Physiography and geology

The streams flow directly into Lake Hume
with the exception of small water-
courses that drain the south-eastern
part of the plateau above Georges Creek.
Valleys in the south and east are steep-
slded, but those in the north, for
example Johnstones Creek, are broad and
relatively flat. The generally irreg-
ular dissecticon of the land underlain

by gnelsslc rocks contrasts with the
north-east south-west alignment of the
Jarvis Creek plateau and 1lts steep mon-
tane slopes underlain by schilstose
rocks. The plateau has been described
as an extenslion of the Koetong uplands.

3. Solls
The plateau and locally moist areas

carry dominantly friable reddish grada-
tional soils. The major soills, however,
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are the weakly bleached massive
gradational scils that mantle the steep
hillocks and montane slopes. Undiffer-
entlated stony loams are prevalent on
the steepest slopes, particularly on
northern aspects, whereas reddish duplex
solls predomlinate on the flatter, lower-
rainfall country in the valleys.

i, Vegetation

The iInfluence of aspect on the native
vegetation is readlily observed on the
main area of public land. The northern
and north-eastern aspects carry red
stringybark: long-leaf box open forests
IT (15-28 m or 50-90 ft) on the ridges
and slopes, wilth minor pockets of
narrow-leaf peppermint open forest in
the drainage lines. The southern and
south-western aspects predominantly
carry broad-leaf peppermint open forest
II to IIT (15-28+ m or 50-90+ ft) on
the plateau and on the ridges and spurs,
wlth some narrow-leaf peppermint open
forest III in the drainage lines and
moister aspects.

The narrow-leaf peppermint open forest
understorey varles from layers of brack-
en fern at 1 m (3 ft) and silver wattle
at 6 m (20 ft) to a grassy layer.
Broad-leaf peppermint open forests
generally have a grassy understorey.

Red stringybark:long-leaf box open
forests may be greater or less than 15 m
(50 ft) in height and have scrubby
understories, mainly composed of hand-
some flat-pea mixed with a sparse cover



White-breaated sea eagle

of grasses, or sparse understories with

a litter layer and scattered prasstrees,

Most of the private land in the block
has been cleared for agriculture, with
the exception of about 970 ha (2,400 ac)
on steep slopes north-west and south-
east of the main public land area.

5. Fauna

Lake Hume, whleh provides water-bird
habitat around its marglins where slopes
are relatively shallow, attracts many
birds, including grebes, pellicans, corm-
orants, herons, bltterns, egrets, spoon-
bills, 1bls, ducks, and swans. The
white-breasted sea eaple nests 1In the

Red-capped robin

area, and the red-capped robin and pgrey
goshawk have been recorded near Bethan-
ga. The larger mammals include wombats
and eastern grey kangaroos. Amphiblans
ineclude the bullfrog, Limnodynastes
interioris,

6. Land systems

Bethanga land system 25%; and Bungil
land system 75%.

C. Capabilities
1. Flora

No significant specles have been listed
for the block. The maln area of publie



land has medium capability for flora
conservation, as it covers about 2,400
ha (6,000 ac), but the diversity of veg-
etation units is not high.

2. Fauna

The bullfrog, Limnodynastes interioris,
has been recorded in Victoria only on a
roadslide reserve near Bethanga. Some of
the publie land around the margins of
Lake Hume has a hlgh capabllity for
water-bird conservation. A number of
speclies nest in the area, particularly
around Tallangatta East.

The main area of public land has a mod-
erate value for fauna conservatlon, as
it is large enough to sustain resident
populations of wildlife. Five sipgnifi-
cant specles have been recorded for this
particular area. The publie land around
Bethanga, however, consists of a number
of small parcels of land that generally
have low capabllity for conservatlon be-
cause of their small size and because
they have been cleared of all but a few
scattered trees.

3. Hardwood timber

The capability for mill log production
is generally low. However, some broad-
leaf peppermint stands in the Jarvis
Creek plateau and narrow-leaf peppermint
and blue gum stands on some southern
aspects could produce mill logs. The
area has a moderate capability for fen-
cing timber and firewood production,
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mainly because of its close proximilty
to Albury-Wodonga.

4, Softwood timber

The Jarvyls Creek plateau and slopes less
than 20" carrying narrow-leaf peppermint
aopen forest or broad-leaf peppermint
open forest are sultable to marginal
(site qualities IV to VI) for radiata
pine growth, Other areas are marginal
to unsultable.

5. Agriculture
The plateau would be suitable for pas-

ture establishment and grazing or hortil-
culture. At lower elevatlons to the

north-east of the plateau, molst baslns
with slopes less than 15 would be sult-
able for clearing and grazing.

The bullfrog (Limnodynastes interioris)
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The presence of an apple corchard at
Georges Creek indlcates that adjacent
areas are capable of this use. The
less-steep slopes around Bethanga could
support grazlng if overstocking is
avolded.

[ Honey

This block shows the highest honey pro-
duction figures 1n the district, with a

Broad-leaf peppermint forest on the
Jarvia Creek plateau

value estimated at $7,000 a year. Red
stringybark 1s the main specles used.
There 1s no further potential for an ex-
panded industry.

7. Water

The publle land is not a significant
source of water for Lake Hume. The main
streams that drailn the block are Spring,
Jarvils, Johnstones and Forest Creeks.
The quallty of the water 1in these
streams 1is of great importance, however,
as they flow directly into Lake Hume.

8. Minerals

The gold-copper lodes at Bethanga could
become more Important with an increase
in metal prices. At present the thin-
ness of the lodes and the difficulty of
separation of the gold ores from asso-
clated minerals make mining uneconomic.

9, Recreation

Forested publle land has moderate to
high recreatlon values, as 1t provides a
forest environment relatively close to
Albury-Wodonga for activities such as
driving for pleasure, plenilcking, and
walking for pleasure. The population of
the Albury-Wodonga urban centre is llke-
ly to increase much more rapidly than at
present 1f an effective decentrallzatilon
plan eventuates. Lake Hume and 1lts
foreshores already have a high
recreation usage. Bellbridge is a
developing resort centre. Activities



include fishing, boating, and water-ski-
ing, and the capability is high.

D. Hazards and Conflicts

Erosion on public land does not present
many serious problems at present. How-
ever, sheet erosion on cleared steep
northern aspects 1s moderate to severe
in some parts, for example near Tal-
garno. Some stream-bank erosion, gully
eroslon, and slumping is evident. The
erosion hazard is generally as high as
any 1n the district and the block's
proximity to Lake Hume makes any erosion
all the more I1lmportant. Damage or des-
truction of the protective ground cover
(mainly accumulated leaf litter) on the
montane slopes in particular would lead
to severe sheet eroslion. Repeated filres
would result in a low level of litter
accumulation. The eroslon hazard 1is
moderate on the plateau country, which
has more permeable solls, gentle slopes,
and generally better conditlons for
plant growth. Erosion around the shores
of Lake Hume due to wave action when the
Lake 1s near full-supply level could be
compounded by high recreation usage.
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The relatively large number of fires
starting 1in thils block attests to its
high wildfire hazard during the summer
months. These are due malnly to either
lightning strilkes or fires assoclated
with resldents and visitors.

Conflicts would arise between the use of
the main forested block as a forest
environment for recreatlon activities
and use of the plateau and some slopes
for pine plantations or agriculture.

E. Significance

The publlie land arcund Bethanga township
has been greatly altered from its
natural conditlon. It could have value
for mining, or educational value with
regard to mining. The values of the
main publiec land block 1lie in its rela-
tively natural condition and 1its close
proximity to the rapldly expanding pop-
ulation centre of Albury-Wodonga, a
centre that is likely to inerease to an
even greater rate 1in the future. It has
prime significance for maintenance of
water quality, fauna and flora conser-
vation, and recreation.
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2

A. General
1. Location

Lylng west of Granya, this area of land
ineludes 6,230 ha (15,370 ac) of public
land in the County of Benambra - parts
of Parishes of Talgarno, Bungll, and
Bulllioh.

Boundaries: border of Lake Hume from
Forest Creek to Cottontree Creek,
Granya-Bullloh Road, Bullloh to Talgarno
via Georges Creek Road, and Forest Creek
from Talgarno to Lake Hume.

2. Present tenure

Reserved forest: 2,837 ha (7,010 ac)
Ungeserved Crown land: 3,351 ha (8,280
ac

Camping and water reserve: 32 ha (80 ac)
Village reserve bordering Lake Hume
Public-purposes reserve, Kangaroo Creek
Publiec land around margins of Lake Hume
Various stream frontages and road
reserves.

3. General description

A forested landscape of steep montane
slopes culmlnates 1n broad rldges and a

GRANYA

series of plateaux trending from Granya
Gap In the south-east to Hore Hill in
the north-west.

i, Present use

The forest is well used by aplarists,
an average number of 8 sites being
taken up when red stringybark is yleld-
ing nectar flows. Other than this,

the publiec land receives little use. A
fire tower 1s located at Mount Granya.

B. Nature of the Land
1. Climate

Average annual rainfall is between 710
mm and 813 mm (28 and 32 in.), with a
winter maximum. Winters are generally
cold and summers are mild to warm on
the plateaux. Severe frosts affect the
plateaux in areas where cold air is
pooled. Warmer temperatures apply on
northern aspects and at lower
elevatlions.

2. Physilography and geology
Five main streams drain this block -

Cottontree, Wises's, and Tallangatta
Creeks flow in a northerly direction and



Georges and Kangaroo Creeks flow in a
southerly direction.

Montane slopes rise from the valley
floors at elevations of 240-400 m (BOO-
1,300 f't), forming broad ridges and
plateaux at elevations of about 610 m
(2,000 ft), and trend from south-east to
noerth-west. One plateau lles at the
head of Cottontree Creek at an elevation
of 260-480 m. Mount Granya, the highest
peak in the block, has an elevation of
905 m (2,970 ft).

The main geologlcal boundaries follow a
north=-west trend, and a probable fault
line lies parallel to Georges Creek
between Ordovician schists and gnelsses.
The schists are mainly sltuated on
private property. The gnelsses underlie
about U40% of the publiec land, including
Mounts Granya and Bolga. Lower Devonlan
granite underlies the eastern part of
the block at locallitles such as Hore Hill
and the plateau north of Mount Bolga.

Minor depcsits of Tertlary gravels are
situated near the head of Cottontree
Creel.

3. Solils

Friable reddish gradational soills
predominate on the plateaux. Weakly
bleached massive gradational soils

occur in shallow drainage lines and
predominate on the steep montane slopes.
Often the ridge-top soils are undiffer-
entlated stony loams. Undifferentiated
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Georges Creek valley with Mt. Granya in
baekground

sandy loams usually occur at the bases
of very steep slopes.

Friable reddish gradational solls and
reddish duplex solils may occur on
ridges, spurs, and less-steep slopes at
the lower elevatlons.

4. Vepetation

The majorlity of the public land has a
vegetative cover of red stringybark:

long-leaf box open forest II. This is
replaced by red stringybark:long-leaf



Handsome flat-pea - a common understorey
plant

box open forest I on the steepest
northerly slopes, except for small areas
of red cypress plne open forest I on
some slopes facing the Murray River.

The understorey of the red stringybark:
long-leaf box forests varles from grassy
(tussock grass mainly) to low shrubs,
which include handsome flat-pea and grey
bush-pea. Grasstrees grow on some of
the drlest aspects. On the plateau
areas and on some southerly aspects,

Broad-leaf peppermint forest north of
Mt. Granya

broad-leaf peppermint open forest I1
predominates, and this vegetatlion unit
usually has a grassy to sparsely shrubby
understorey. Narrow-leaf peppermint
open forest III 1s restricted to moist
gullies. Forest red gum open forest Il
and woodland II are restricted to
hillocks near the Murray River. The
forest floor of the forest red gum unilt
is mainly grassy, but some areas with
shallow solls have a shrubby layer that



includes rock fern and nodding blue-
131y

5. Fauna

Little 1s known of the fauna of this
block. The tiger cat and white-breasted
sea eagle occur here. Birds recorded
for the area include the grey goshawk,
wedge-talled eagle, red-browed finch,
crimson rosella, sulphur-crested cock-
atoo, nolsy miner, black-shouldered
kite, and brown hawk. Anlimals recorded
are the eastern grey kangaroo, black-
tailed wallaby, and the wombat. Parrots
probably nest 1In the forest red gum

cpen forest adjacent to Lake Hume.

6. Land systems

Bungil land system 85%; Murray land
system 10%; and Wagra land system 5%.

C. Capabilities
1. Flora

The block has medium value for flora
conservation, with high values for some
localitles such as the slopes bordering
the Murray Valley Highway near Granya
Gap. These are covered with showy
plants including some rare specles.
Plants include grey bush-pea (Pultenaea
cunninghamitl, P. polifolia, Grevillea
polybractea, and Pimelea treyvauditi.

Diversity in the flora ranges from those
plants associated wlth narrow-leaf
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peppermint open forest to plants associ-
ated with the red cypress pine complex.
One of the few examples of forest red
gum open forest sited on publie land
occurs as an isolated block of some 32
ha (80 ac) adjacent to Lake Hume,
Species include white box (Fucalyptus
albene), forest red gum (E. blakelyi),
and shrubs such as box-leaf wattle
(Aeaeia buxifolia) and nodding blue-
1ily (Stypandra glauca).

2. PFauna

Significant species here include the
tiger cat, eastern grey kangaroo, black-
tailed wallaby, wombat, white-breasted
sea eagle, and grey goshawk. However,
the varied range of habitats would
indicate a range of resident wildlilfe
populations. The sugar glider is likely
to be more common than the greater
glider, which is probably restricted to
a few loecallties such as the Mount Bolga
plateau. The block of publie land is
large enough to provide a viable habltat
for the eastern grey kangaroo, black-
tailed wallaby, and the wombat.

3. Hardwood timber

Granya block has very low capablillity for
hardwood timber production.

4, Softwood timber

Except for some areas on the plateau
that are marginal to suitable, the block
is unsultable for softwoods.



Grey bush-pea (Pultenaea cunninghamii))

5. Agriculture

Generally very low capabllity for apri-
culture exlsts here, Some land on the
Mount Bolga plateau, on a low plateau
north of Mount Granya, and in a low-
level basin nerth-east of Mount Granya
would be sultable for pasture establish-
ment and grazing.

6. Honey
This area has a moderate to high capa-

bility for producing honey because of
the predomlinance of red stringybark.

Some potential exists for further sltes
to be used 1f access were improved.
Average annual production is valued at
about $2,000.

T. Water

About 90% of the public land is drained
by streams that enter Lake Hume.
Although these contribute a relatively
insignificant volume of water, the
forested public land has a high value in
maintaining clear streams and protecting
the land from erosion.

8., Minerals

Gold has been won from the Mount Granya
area, but 1t is doubtful if significant
reserves remain.

9. Recreation

The camping and water reserve adjacent
to Lake Hume has value in providing a
contrast to the farmlands that abut the
shoreline of Lake Hume. Development for
a plenic site would require careful
planning. The malin area of public land
has values for driving for pleasure,
sight-seeing (from the seceniec lookout at
Mount Granya), and hiking. Masses of
grey bush-pea near Granya Gap and a
waterfall on Cottontree Creek are
attractions. The capability for recre-
atlon 1s moderate to high, mainly
because of the block's close proximity
to the rapidly expanding centre of
Albury-Wodonga.



D. Hazards and Conflicts

The montane slopes have a hlgh erosion
hazard, and sheet eroslion is evlident in
some areas. Damage or destructlon of
the protective ground cover on these
slopes would lead teo erosion. Thus
protection from flre 1s necessary.

Fire hazard here is moderate. However,
any wildfires starting in this block

pose a threat to the pine plantation at
Shelley, as the plantation lies in the
path the fires would be llkely to take

under the influence of north-west winds.

The presence of visltors during the
summer months will inecrease the hazard,
particularly as they would tend to use
the shores of Lake Hume to the north of
the forest, which would thus lie in the

173

path of fires driven by northerly winds.

The erosion hazard is moderate on the
plateau country, which has permeable
solls, generally gentle slopes, and a
more complete ground cover. Tracks in
this area need to be well constructed
because of the nature of the soil.

Confliects are not likely to arise,
because of medium to high capabllity for
nature conservatlon and low capabillities
for timber production, agriculture, and
mining.

E. Significance
This block has significance for nature

conservation, recreatlon, and main-
tenance of water quality.
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3. LAWSON

A. General
1, Loecation

This large area between the Murray River
and Koetong and east of Granya comprises
19,950 hectares (49,300 ac) of public
land in the County of Benambra -
Parishes of Thologolong, Bungil East,
and portions of Bunglil, Burrowye,
Koetong, Bullioh, and Granya.

Boundaries: Bullioh-Granya Road, Murray
River from Cottontree Creek to Burrowye
Creek juntion, Burrowye-Kocetong track,
and the rallway line from Koetong to
Bullioch.

2. Present tenure

Reserved forest: 846 ha (2,090 ac)
Un?eserved Crown land: 18,980 ha (46,905
ac

Reserves: 124 ha (305 ac)

Publie land around margins of Lake Hume
Various stream frontages and road

reserves

3. General description

Most of the public land comprises the
northern extenslon of the Koetong

uplands., This elevated surface is
strongly dissected along the major
streams and almost entirely covered by
forest. Farmlands occupy the wvalleys of
the Kangaroo, Little Koetong, and
Koetong Creeks, and the Murray River.

4, Present use

The publie land is little used at
present. Some red stringybark forests
support honey production around Burr-
owye. Landscape diversity 1s provided
by the northern portions of the main
parcel of land, which form a backdrop
of steep, rocky, forested escarpments.
The Murray Valley Highway prowvides
scenic drives. Some cleared and also
forested land 1s used for grazing and
forest grazing respectively near
Bungil. About one hundred cattle are
grazed at Koetong Creek. The flre
lookout at Mount Lawson 1s used for
fire protection purposes and occasion-
ally as a scenic lookout by walkers.

No active mining occurs at present, but
mineral leases have been sought for
mining around Mount Firebrace and near
Thologolong. Some gravel pilts adjoin
the Murray Valley Highway in the north.
Timber utilization is negligible.



B. Nature of the Land

1. Climate

Average annual rainfall varies from 710
mm to 1,140 mm (28-45 in.), with a
winter maximum. Snow occasionally falls
on the higher country and several light
falls may be expected in most winters.
Severe frosts occur in areas of cold-air
drainage on the plateaux. Winters are
generally cold and summers are mild to
warm on the plateaux. Warmer temp-
eratures generally apply on northern
aspects and at lower elevations, The
northern valleys experience relatively
hot and dry summers, with occasilonal
thunderstorms.

2. Physiography and geology

The Koetong uplands form the major
physiographic unit, This consists of a
weakly to strongly dlssected surface
surrounded on the east, north, and west,
by steep montane slopes, which rise from
about 610 m (2,000 ft) elevation to
1,020 m (3,350 ft) at Mount Lawson.
Dissection has resulted in a number of
small plateaux at various elevations,
sometlmes separated by montane slopes.
The lowest plateau is drained by Flaggy
Creek and ranges in elevation from 460 m
to 610 m (1,500-2,000 ft)., The highest
plateau, at Mount Lawson, has an eleva-
tion of about 920 m (3,000 ft). The
major streams drainling the uplands are
Koetong and Flaggy Creeks. Hillocks,
terraces, and stream flats at elevations

11033/72-13
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The Flaggy Creek plateau - viewed from
Mt., Laweson

of 240-300 m (790-980 ft) surround the
montane slopes and uplands. The bedrock
is predominantly Lower Devonian grey
granite, but cuterops of Ordovician
schists lie at the north-eastern and
north-western edges of the uplands, and
a small tongue of Ordovician gneiss
cceurs at Granya Gap. Ancient river-
gravel deposits, probably Tertliary age,

are of very minor extent,

3. Solls

The dominant soils of the plateau coun-
try are friable reddish gradational
soils, with weakly bleached massive
gradational soils in shallow drainage

lines and on some steep slopes,

Often



Broad-leaf peppermint open forest with
serubby understorey

the ridge tops are very stony, and large
outecrops of rock are common, The steep
montane slopes mainly carry weakly
bleached massive gradaticnal seoils

Minor solls are undifferentiated sandy
loams at the bases of wvery steep slopes,
and frlable reddish gradational solls or
reddish duplex solls on some ridge tops
and spurs. These latter two soll groups
commonly oceur on less-steep slopes at
the leower elevatlions.

4, Vegetatilon

The vegetation 1is very diverse. The up-
lands, from the southern boundary of the
block to just north of Mount Lawson,
carry narrow-leafl peppermint open

forest III, (with an understorey of
bracken fern and silver wattle) on the
plateaux and on moister sites, and
broad-leaf peppermint cpen forest 11
(wlith a prassy or low scrubby under-
storey) on the ridges and drier sites.
Tussoek pgrass dominates the grassy
layer, and the shrubby specles include
handsome flat-pea.

North of Mount Lawson, the predominant
vegetation of the less-steep slopes and
basins is red stringybark: long-leaf box
open forest II with a grassy understorey
on the deeper solils and red stringybark:
long-leaf box open forest I with a
sparse to scrubby understorey where the
sclls are shallower and more rocky.

Steep montane slopes experlence very dry
conditions generally and support stands
of red stringybark: long-leaf box open
forest 1 with a low and secrubby to
sparse understorey.

The steepest, driest sites, which lie on
the western and northern edges of the
uplands, carry numerous stands of red
cypress pine open forest I with a sparse
ground layer or a shrubby understorey of
common fringe-myrtle, wedpge-leaf hop-
bush, and other shrubs. Stands of
forest red gum open forest II, of minor



extent, ocecur along some water-courses
and on dry hillocks,

5, Fauna

The diversity of the vegetation 1indi-
cates that the fauna is alsc diverse.
Predatory birds recorded for the block
include the boobook owl, peregrine fal-
con, grey goshawk, and nankeen

kestrel. Other blrds likely to be
found include the common bronzewing,
sulphur-crested cockatoo, superb lyre-
bird, spotted quail-thrush, white-throa-
ted tree-creeper, various honeyeaters,
and the pled currawong. It 1s probable
that the tiger cat lives in the area.

Other species likely to be present in-
c¢lude the echidna, brown phascogale,
tuan, long-nosed bandicoot, brush-
tailed possum, ring-tailed possum,
greater glider, feather-tall glider,
wombat, eastern grey kangaroo, black-
talled wallaby, and the bush rat.

6. Land systems
Bunglil land system 76%; Towong land sys-
tem 10%; Koetong land system 10%; Wagra
land system 2%; and Murray land system
2% .

C. Capabillities
1. Flora

Lawson block has a high capabllity for
flora conservation because of the div-

177

ersity of vepgetation units., This is
particularly so for the northern and
western edges of the public land, where
large stands of red ecypress pine occur,
Plant specles associated with the pine
include the rare Grevillea polybractea,
as well as such Iinteresting species as
wedge-leaf hop-~bush, cane wire-grass,
river bottle-brush, guinea flower, and
dropping sheoak. The significant
species Pomaderris velutina has been
recorded 1n the north-east of the block.

Red eypress pine open forest



The black-tatiled wallaby (Wallabia
bicolor)

2. Fauna

Capability for native fauna 1s also
high. The northern sector agaln is of
particular interest. The scrubby slopes
provide habitat for black-tailed walla-
blez and perhaps the tiger cat. The
white-breated sea eagle possibly nests
in thls sector. Bougainsville's skink
is found at Mount Flrebrace, at the
north-eastern limit of its range.

3. Hardwood timber

The capabillity for hardwood production
ls generally low. Narrow-leaf pepper-
mint stands with a high proportion of

blue gum have the highest capabilities,.

Bougainville's skink (Lerista
bougainvilli)

Such stands ccecur at Mount Lawson north
of Koetong Creek and north of Darby-
shire Creek.

4, Softwood timber

The less-steep areas carrying stands of
narrow-leaf peppermint open forest III
would be sultable for Pinus radiata
growth, 3Sites carrying broad-leaf
peppermint open forest with heights 24 m
to more than 28 m (80 ft to more than

90 ft) are also sultable for radiata
pine prowth (site qualities IV to V).
Marginal sites, which include broad-leaf
peppermint open forest II on shalleow or
rocky solls, ocecur mainly north of

Koetong Creek,



5. Agriculture

The main area sulitable for grazing lles
in the upper Flaggy Creek watershed.

The slopes here are not too steep. A
limited area 1n the Kgetong Creek
Valley, east-south-east of Mount Lawscon,
is suitable for grazing, and perhaps for
horticulture.

6. Honey

Western and northern sectors of the
public land have a high capability for
honey production. Present annual value
of the honey crop is put at $1,800. Up
to 10 sites carry hives during a red
stringybark flow year, and an estimated
additional 24 sites could be utilized
if access was improved.

7. Water

The maln streams contributing to Lake
Hume storage are Flagpgy and Koetong
Creeks. Koetong Creek flows directly
into Lake Hume and has a much larger
catchment than Burrowye Creek, which
ylelds a mean annual discharge of about
20 million cu m (16,000 ac-ft). Little
Koetong Creek discharges about 4 million
cum (3,40 ac-ft) annually.

8. Minerals

Tin, gold, copper, bismuth, molybdenum,
and tungsten have been mined in the
area, Mlneral lease applications at
Mount Flrebrace and Flagpy Creek are
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current. The Granya gold-field on the
slopes of Mount Firebrace has been
worked to a limited depth and may have
potentlal for further production.

9, Recreation

The block has quite a high capabillity
for recreation such as
pleasure,

driving for
The public land to the south

Flaggy Creek gorge
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of the Murray Valley Highway forms a
backdrop of steep, rocky scarps inter-
spersed with scrubs and large stands of
red cypress plne. These stands are
interesting in their contrast to other
vegetation types and have wvalue for
sight-seeing, nature walks, and hikilng.

Features include:

¥ a spectacular waterfall and gorge on
Flaggy Creek

¥ remains of mining at Thologolong, on
Flaggy Creek, and near Koeting Creek

* aboriginal rock paintings in the lower
Koetong Creek Valley and on Mount
Porcupine near Tholopgolong

¥ "Thologolong" statlon, where the first
of the now famous Murray grey cattle
was bred

¥ fishing in Koetong Creek and the
Murray River, the most predominant
fish being brown trout, rainbow trout
and redfin. Carp are present 1n
reasonable numbers but Murray cod,
Macquarle perch, and river blackfish
are less abundant

¥ rock climbing on steep rocky slopes
and rock outcrops

® a lookout cn Mount Lawson, whilch
affords excellent views of Lake Hume

and the surrounding plateau country

D. Hazards and Conflicts

The steep granitlc montane slopes in the
north of the block usually have sparse
to scrubby protective vegetation cover.
The =olls are prone to erosion, as
evidenced by severe sheet erosion near
Flagey Creek and severe gullying of
steeply graded tracks. The least
erosion has occurred on the less-steep
slopes in the south of the block, where
rainfall is higher and the protectlve
vegetation cover 1s more effective,

The fire hazard is high in the north but
decreases in the south. However, any
wildfires in this block present a hazard
both to nature conservation and to the
pine plantation 1n the adjacent Koetong
block., Conflicts are unlikely over most
of the public land, as 1ts main values
are for conservation. However, mining
for molybdenum, tusgsten, and bismuth
around Flaggy Creek could conflict with
nature conservation and soil conser-
vation values, Clearing of land for
pine plantations or agriculture around
the headwaters of Koetong and Darbyshire
Creeks could also conflict with nature
conservation,

E. Significance

The bloek 1is primarily of significance
for recreation and nature conservation.
However, parts also have significance
for pine plantations, agriculture, and
mineral production.
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A. General
1. Loecation

The public land in this block 1s located
near Walwa and comprises three parcels
of land totalling 508 ha (1,256 ac) in
the County of Benambra - parts of Parils-
hes of Burrowye, Walwa, and Jinjellle.

Boundarilies: Murray River from Burrowye

Creek Junctlon to Sandy Creek junction,

Sandy Creek to Walwa, Walwa-Guys Forest-
Burrowye roads, and Burrowye Creek from

Murray Valley Highway to Murray River.

2. Present tenure

Unreserved Crown land, most of which 1is
su?Ject to mineral lease: U498 ha (1,232
ac

Recreation reserve at Jinjellic bridge:
10 ha (24 ac)

Frontages on Murray Rlver and other
streams

Varlous road reserves

3. General description

The hilly landscape has mainly been
cleared for grazling. Three areas of
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. WALWA

public land lie in the north of the
block, where forested hills predominate.

4, Present use

The main parcel of public land is sub=-
Jeect to open-cut mining for tin and
associated minerals. Some honey 1s
produced from river red gum, red string-
ybark, and forest red gum. Public land
along the Murray supports grazing.

B. Nature of the Land

1l. Climate

Average annual rainfall is about 760 mm
(30 in.) near Walwa. More rain falls
during the three winter months than dur-
ing any other season, but the highest
rainfall intensities occur in the sum-
mer. Summers are hot and winters are
cool, with an autumn to spring 1incidence
of frosts.

2. Physiography and geology

Lower Devonlan granite and Ordovician

schists are the main rocks outcropping
in the block. Most of the publie land
lies on the schists. The asscclated
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landscapes have a higher proportion of
steep montane slopes than the granite.

The main area of public land adjoins the
Murray Valley Highway at Red Bank Creek
near Walwa. A small area 1s situated on
a steep slope running into a creek to
the west of Red Bank Creek, and another
area of public land overlles Quaternary
deposits beside the Murray River. The
elevation of the Murray River terraces
is about 200 m (700 ft) at this point.

Fublle land around Red Bank Creek com-
prises - almost entirely - very steep
montane slopes, which rise to an eleva-
tion of about 520 m (1,700 ft). It lies
at the northern end of a dissected
plateau drained by this Creek. Tin-
bearing dykes of variocus composition
intersect the Ordoviecian schists.

3. Solls

The predomlnant solls are weakly
bleached massive gradatlonal soils and
undifferentiated stony loams. On the
public land adjacent to the Murray
River, alluvial brownish lcams predom-
inate.

4, Vegetation

The vegetation of the hilly public land
is predominantly red stringybark:long-
leaf box open forest I, wlth a grassy
understorey or no ground cover except a
litter layer. Assoclated tree specles
include forest red gum and red box.

5. Fauna

Some blrds such as the nolsy and little
friar-birds migrate along the Murray
River and may alsc be found 1n the ad-
Joining forest. The mammal populations
are likely to be very restrlcted as to
numbers and diversity.

6. Land systems

Towong sub system B85%; and Murray land
system 15%.

C. Capabilities
1. Flora

Generally the block has a low capability
for flora because the public land has
only a limited range of vegetation units
and is relatively small (500 ha). How-
ever, two specles llisted as belng 1n
danger of extinction - Digitaria diffusa
and Pterostylis hamata - are recorded
for Walwa. The signifilcant specles
Haekeria ozothamnoides 1ls recorded for
the block.

2. Fauna

A low capability for fauna conservation

results from the vegetation being mainly
a low, dry, grassy forest that does not

provide habitat for many animals.

3. Hardwood production

Capability 1s very low.



4, Softwood production

The land is unsuitable for softwood pro-
duction.

5. Agriculture

Most of the public land has very low
capabllity for grazing. However, publie
land by the Murray River has a high
capabllity for grazing, cropping, or
horticulture.

6. Honey

In view of its small extent, the public
land produces a high return from honey
production (about $2,900 per year),.

Five of the six bee sites mainly utilize
the vegetation on stream frontages.
River red gum is the main producer, fol-
lowed by red stringybark and forest red

gum.
7. Water

The water yleld from public land is wvery
low.

8. Minerals

The capabllity for tin production 1s
high. One locallity has proved reserves
of 510,000 tons, with an average grade
of about 0.2% tin, and another also con-
talns a large reserve. Tantallte also
occurs in many of these dykes at an
approximate grade of 0.02% combined tan-
talum and nicbium oxide.

Open-cut mining near Walwa

9, Recreation

The capabllity 1s moderate to low.
Sight-seeling and driving for pleasure
provide the main recreatlion pursuits.
"The Glen" stud of Murray greys adjacent
te public land near Burrowye and the
tin-mining operatlions at Walwa attract
visitors. The recreation reserve on the
Murray could be used for camping, pilc-
nilcking, and fishing. The predominant
fish are brown trout, ralnbow trout, and
redfin. Carp are present in reascnable
numbers but Murray cod, Macquarie perch,
and river blackfish are less abundant.

D. Hazards and Conflicts

A moderate sheet and gully erosion
hazard can be minimized by protection



184

Murray Cod

from fire. Mining could conflict with
water quality and nature conservation.
However, water used in the separation
process at the Bounce and Mount Alwa
mines does not re-enter the stream but
is recirculated from pondages. The
open-cut method is the only economile
one. The Mines Department will not
allow miners to open up fresh areas
until they have paid bond money for rec-
lamation work. Prospecting on an
adjacent clalm has resulted In some
erosion.

E. Significance

The main significance of the public land
is for tin-mining. The conflict with
nature and soll conservatlion values can
be minimized by ensuring that rocads are
properly constructed and proper reclam-
ation work is carried out after mining
of a particular area. Two plant specles
recorded for the block are listed as
being in danger of extinetlon.
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5. PINE MOUNTAIN

A. General

1. Locatlon

The public land consists of one major
area between Walwa and Tintaldra, a
small area near Walwa, and various sltes
along the Murray River, all of which lie
within the County of Benambra - parts of
the parishes of Walwa, Tintaldra,
Cudgewa, and Jemba. The total area 1is
about 5,943 hectares (14,685 ac).

Boundaries: Cudgewa-Walwa road, Murray
River from Walwa to Tintaldra, Tint-
aldra-Cudgewa North road.

2. Present tenure

Reserved forest: 959 ha (2,370 ac)
Un?eserved Crown land: 4,869 ha (12,030
ac

Crown land reserves (camping and water
reserves): 59 ha (145 ac)

Crown land at Tintaldra: 56 ha (140 ac)
Various frontages, on Murray River and
other streams, and road reserves

3. General description

A central massif, surrounded on the
south and east by a low range of fores-

ted hills, follows a distinct divide and
links with the Burrowa massif to the
west, It has preclpitous slopes covered
with scrub and trees, with large rock
outerops in places. Broad mature val-
leys around the periphery of the block
are cleared for agriculture.

i, Present use

The public land 1s largely unused at
present. A fluospar mine on FPine Moun-
tain Creek is currently operating, and
a gravel pit adjoins the Murray Valley
Highway. The public land along the
Murray consists of river red gum flats
and these are all grazed by cattle,

B. Nature of the Land
1l. Climate
Average rainfall i1s between 710 mm and
890 mm (28 and 35 in.) annually, falling
mainly in the winter months. Summers

are hot and dry; winters are cool and
wet,

2. Physiography and geology

The Pine Mountain massif domlnates this
block. It comprises hills of Lower
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Aerial photo of the Pine Mountain massif

Devonian grey granite intruded by dykes
of quartz porphyry and a steep-sided
dome of Upper Devonlan red granite that
reaches an elevation of about 1,000 m
(3,300 ft). Steeply graded ephemeral
streams, some with waterfalls, radiate
out from the centre of the massif. A

number of small perched basins occur at
various elevations on the massif.

Hills of Lower Devonian grey granite and
Ordovlician schists surround the massif
to the south and east at elevations of
about 610 m to 730 m (2,000-2,400 ft).
These are generally steep, but encompass
a large forested basin near the Cudgewa-
Walwa road.

The major streams - 5andy, Pline Mountain
Cudgewa, and Stony Creeks - have mature
valleys., The main deposits of Quaternary

alluvium cccur 1n the Cudgewa Creek,
Stony Creek, and Sandy Creek wvalleys.

3. So0lls

Many of the soils formed on the steep
slopes of the massif are shallow un-
differentiated stony loams. Some areas
lack a covering soll mantle, but sandy
soll material has accumulated in de-
pressions and cracks among bare rock
faces., Undifferentiated sandy loams
have accumulated at the foot of steep
slopes. Other soills of the massif are
weakly bleached massive gradational
solls, whlch are more wldespread, how-
ever, on the steeper slopes cof the sur-
rounding hills. The more gently sloping
country usually has reddish duplex
soils. Friable gradational solls occur
to a limlited extent 1in basins and shel-
tered gulllies or on small plateaux.

Alluvial brownlsh loams predominate on
the Murray River flats.



4, Vegetation

The structure of vegetation on the Pine
Mountain massif ranges from open moss-
land, through closed to open heath, to
open forest I and II. Red stringybark:
long-leaf box open forest less than 15 m
(50 ft) high 1s the dominant vegetation
unit, but is mixed with vegetation
characteristic of moister sltes and also
with a complex of mossland, heaths, and
red cypress plne stands assoclated with
dry rocky sites. The understorey varles
from very sparse to scrubby. The amount
of scrub has probably increased sub-
sequent to a severe flre that swept thils
area in 1952, Understorey species in-
clude common fringe-myrtle, varlous
grevilleas and wattles, tea-trees,
epacrids, bush-peas, parrot-peas, dais-
ies, orchids, and grasses.

The low hills around Wermatong Hill are
private property. The vegetation here
is red stringybark: long-leaf box open
forest I with a grassy to serubby under-
storey. Public land further west has
similar dry vegetation on the northerly
aspects, but has taller red stringybark:
long-leaf box open forest on spurs on
the southerly aspects, together with
broad-leaf peppermint in the basins.
Narrow-leaf peppermint open forest III
occuples the moister sites in basins and
gullles.

River red gum open-forest II and wood-
land TI with a grassy understorey occurs
on public land near the Murray River.
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5. Fauna

The Murray River flats provide habitat
for water-birds such as grebes, herons,
egrets, bitterns, spoonbllls, 1bis,
cormorants, and ducks, The vegetation
along the river also provides food and
shelter for migratory specles such as
the noisy friar-bird and dollar bird.
Azure kingfishers have been recorded as
nesting in the river bank at Tintaldra.
It is likely that a number of honey-
eaters frequent Pine Mountain because of
the abundance and variety of heathy
shrubs such as the grevilleas. There
are few recent records of mammals in the
area, but the brush-talled rock wallaby
was reported near Tintaldra at the turn
of the century.

A mosaic of vegetation types on Pine
Mountain
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6. Land systems

Mittamatite sub-system 55%; Towong sub-
system 24%; Magorra sub-system 18%; and
Murray land system 3%.

C. Capabllities
1. Flora

Pine Mountain block has a very high
capability for scientific interest and
flora conservation, and indeed compares
well with any other area in the north-
east of Victoria., Appendix II gives some
indicatlon of 1ts wvarliety and the number
of rare and interesting species.

Among the great diversity of specles,
the following have been listed as beling
in danger of extinction: Acaeia
phasmoides (restricted to Pine Mountain)
Dodonaea rhombifolia, Grevillea
jepheotti, and G. ramosissima.
tion, the followlng specles have
significance: Brachychiton populneus
(Kurrajong), Brachycome ptyehoearpa,
Dampiera purpurea, Dodonaea boronii-
folia, Eucalyptus chapmaniana, Haeckeria
ozothammoides, Leptospermum micromyrtus,
Olearia adenophora, Patersonia sericea,
Phebalium sp. nov., (restricted to Pine
Mountain), Pultenaea platyphylla, P.
vrolandii, and Tetratheea glandulosa.

In addi-

2. Fauna

Very little is known of the population
of mammal or bird species in this area

and so 1ts value cannot be determined.
3. Hardwood timber

Except for some gullies of blue gum and
narrow-leaf peppermint, the area is
unsuited to timber production, The for-
est has some value for small post and
pole production because of its proximity
to Corryong.

i, Softwood timber

The largest area capable of growing
radiata pine is on the southern aspect
of the low range of hills, Expected
site qualities would be marginal to
suitable, Broad-leaf peppermint forest
forms the major vegetation unit and
areas of narrow-leaf peppermint are
minor in extent. 3Slopes are mostly less
than 20 degrees. Other areas of public
land are unsuiltable for Pinus radiata
growth,

5. Agriculture

The basins and spurs on the southerly
aspects of the low range would support
pasture establishment. Some recent
clearing on private property is evident
near Stony Creek. Fertilizer require-
ments on weakly bleached massive grada-
tional solls and reddish duplex soils
may be high.

6. Honey

The capabllity for honey production is



high, with an annual average value of
$4,400 indicated. The bulk of produc-
tion comes from the forest red gum
stands along the Murray River and Cud-
gewa Creek. Six of the ten sites uti-
lize vegetation on stream frontages and
roadside reserves.

7. Water

The streams dralning Pine Mountain dis-
charge their flows quickly during and
after railnfall, and these characteris-
tics do not provide regular stream
flows. More sustalned water yleld would
be obtained from the basin north-east of
Cudgewa North, but the amount would not
be very great.

8. Minerals

The ore mined at Plne Mountain Creek
contains 60-90% fluorite and is the only
ore of this mineral produced in Aus-
tralia. Other assoclated minerals are
galena, sphalerite, and silver. The ore
1s contained 1n a steeply dipping lode.
Fluorite also occurs at Sandy Creek, but
reserves are not known.

Mineral lease applicatlions are current
cn both publie and private land. Sand
deposits at the base of Pine Mountaln
have been quarried at one locality,

9. Recreation

The main recreation values in the Pine
Mountain bleock are 1n driving for pleas-

Pine Mountain displays many eteep rock
outerops

ure and sight-seeing. Its features are
the steep rocky outcrops and the mine on
Pine Mountain Creek, and it has scope
for nature walks, hiking, and rock-
climbing. The summits of the massif
would afford fine views of the Snowy
Mountains and the Murray River Valley.

The publlec land adjoining the Murray
River has high capability for camping,
picnickling fishing, walking for pleas-
ure, or nature walks.

The predominant fish of the Murray River
and Cudgewa Creek are brown trout, rain-
bow trout, and redfin. Occasional Murray
cod, Macquarie perch, and river black-
fish may be caught 1n these streams.
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D. Hazards and Confllcts

In addition to a conslderable sheet
erosion hazard on Pine Mountain, a mod-
erate sheet and gully erosion hagzard
exlsts on the low range of hills to the
south. Some flat basins in the south
with friable reddish gradational soils
have a low erosion hazard. A high fire
hazard at Plne Mountaln results from the
combinatlion of scrubby vegetation, steep
northerly slopes, and dry summers.
Recreational use would increase the risk
of fire. Mineral production may con-
flict with flora conservation., Con-
flicts could also arise between grazing
and recreatlon along the Murray River.
Nature conservation of the low range of

hills would conflict with clearing for
agriculture or softwood plantations.

E. Significance

The Pine Mountain massif has outstanding
scientific value for botanists, as well
as significance for nature conservation,
recreation, and mining. The range of
hills has high significance for nature
conservation, as it forms a corridor of
native forest between two ocutstanding
natural areas comprlising the Mount
Burrowa massif to the west and the Pine
Mountain massif to the east. The Murray
River flats have significance for
migratory birds, water-birds, and
recreation.
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6. MITTAMATITE

A. General
1. Location

The public land in thls block consists
of a large part of the Mittamatlte mas-
sif and some small isolated areas of
reserves near the townshlps of Corryong
and Towong, covering 4,622 ha (11,420
ac) in the County of Benambra - parishes
of Tintaldra, Cudgewa, Towong, Colac
Colac, and Wabba.

Boundaries: Beetoomba-Tintaldra road,
Murray River from Tintaldra to Towong,
Towong-Beetomba road.

2. Present tenure

Ungeserved Crown land: 4,410 ha (10,900
ac

Racecourse and recreation reserve at
Towong: 40 ha (100 ac)

Public-purposes reserve at Colac Colac:
8 ha (19 ac)

Racecourse, recreation, and showground
reserve at Corryong: 54 ha (133 ac)
Various stream frontages, including
about 110 ha (270 aec) along the Murray
River

Various road reserves

11033/72-14

3. General deseription

A steep-sided massif rises to an elev-
ation of about 1,000 m (3,300 ft)} above
a plain formed by the wide mature val-
leys of the Murray River and Corryong
and Cudpewa Creeks.

i, Present use

The massif is little used at present.
Mount Mitta Mitta carries a flire tower
and also a Department of Civil Aviation
installatlon. Visltors to the scenle
lookout and hikers oeccasionally use the
area.

About 100 ha (250 ac) of forest support
grazing stock.

B. Nature of the Land

1. Climate

Average annual rainfall ranges from 660
to more than 760 mm (26 to more than 30
in.). Summers are hot and relatively
dry and winters are cool and wet. Sum-
mer condltions are amellorated at the
higher elevations, where temperatures
are cooler.
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The Mittamatite massif viewed from
Mt, Mitta Mitta

<. Physlography and geology

The Mittamatite massif is the dominating
feature of the block. It resembles the
Pine Mountain massif 1in being composed
of Upper Devonilan red pgranite and Lower
Devonlan grey granlte intruded by dyke
swarms of varylng compositlon. Its
perched basins are larger in extent than
those at Pine Mountain. Most streams

are ephemeral, have steep grades, and in
places form waterfalls.

Horse Creek is the major stream draining
the plateau massif. Quaternary alluvilal
deposlts form the plains and river
flats.

The particular nature of parent materil-
als, topopgraphy, and climate has result-
ed iIn generally shallow infertile soils.
Undifferentiated stony loams have been
formed in steep, dry situations. On
flatter country, weakly bleached massive
pradatlional solls dominate. The soils
along the Murray River are predominantly
alluvial brownish loams.

y, Vegetation

Hed stringybark:long-leaf box open
forest I and II covers most of the pub-
liec land. Where red granlte is the
parent material, the understorey is
heathy and includes such species as
common fringe-myrtle, woolly grevillea,
common correa, purple coral-pea, and
common beard-heath. Where grey granite
is the parent materlal, the understorey
1s usually grassy with scattered silver
wattle about 2-3 m tall. Some slopes
and small sheltered basins on the south
face of the masslf carry stands of
narrow-leaf peppermint open forest III.
The understorey may be predominantly
grasses or bracken fern, or a mixture of
shrubs includling common cassinla and hop



bitter-pea. Some small rocky areas have
specimens of red cypress plne growing
about them. The rilver flats carry river
red gum woodland IT.

5, Fauna

Birds recorded for the area include the
painted honeyeater, crimson rosella,
pled currawong, kookaburra, grey thrush,
white-browed scrub wren, and superb blue
A number of small birds inhabit

WI'en.

A dense mase of purple coral-pea
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the heathy understorey in the block. A
palr of brolgas nests regularly at
Towong. Little 1s known of the mammals
of the block, but the black-talled wal-
laby, wombat, and eastern grey kangaroo
are recorded for the area.

6. Land systems

Mittamatlite sub-system T70%; Magorra sub-

system 24%; and Murray land system 6%.

C. Capabllities
1. Flora

The large number of heathy species in
the understorey leads to a hligh capabil-
ity for flora conservation. These 1in-
clude common correa, woolly grevillea,
common fringe-myrtle, and common beard-
heath. The dlversity 1s not so pgreat as
at Pine Mountaln, although some small
areas of red cypress plne occur and some
small swampy areas carry specles such as
swamp pum, prickly tea-tree, and coral
heath. Among the heathy specles 1s the
significant species, Grevillea
ramossaisima.

2. Fauna

The capabllity for fauna 1s moderate to
high. On the massif, the black-talled
wallaby is likely to be more abundant
than the eastern grey kangaroo because
of the scrubby nature of the forest.
This would also tend to provide habitat
for many of the smaller ground-dwelling
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mammals. The greater glider 1s not
likely to be represented in any numbers
here because of the small and stunted
tree form. The palnted honeyeater has
been recorded for the Mlttamatite
massif. The river red gum forest and
assoclated environment 1s 1lmportant for
such blrds as the brolga, dollar bird,
noisy friar-bird, and little friar-bird,
and mammals such as the platypus and
eastern water rat.

3. Hardwood productilion

The capability for hardwood production
i1s very low.

i, Softwood production

Almost the entire area of public land 1is
unsuliltable for softwood production.

5. Apriculture

Only a small area In the headwaters of
Horse Creek and two small perched basins
in the far east of the main public land
area could support pasture establishment
and grazing. The rest of the massif 1is
unsultable.

6. Honey

The capability of river red gums along
stream frontages for honey production is
high, as are also those of the red
stringybark:long~leaf box forest and
stands of blue gum. Elght sites mainly
utilize trees on stream and road fron-

tages. The average annual return from
these and two additional sites utilizing
flora on private property is estimated
at about $5,000 (the third-highest
fipure in the district).

T. Water

Low yields and rapid run-off result in a
low capability for water production.

8. Minerals

The capability for mineral production is
not known. However, deposits of sandy
material suitable for road-making pur-
poses lie at the base of some of the
steep slopes.

9. Recreation

The Mittamatite massif has a moderate
capabllity for recreation activities
such as sight-seeing, driving for pleas-
ure, plenicking, and nature walks.
Attractions include numbers of eastern
grey kangaroos, scenic viewpoints, steep
rocky outcrops and scarps, and wildflow-
ers. Corryong Creek provides excellent
fishing for brown trout, ralnbow trout,
and redfin. Occasional murray cod may
also be caught.

D. Hazards and Conflicts

The so0il erosion hazard is high on the
steep slopes and medium on less-steep
areas. Horse Creek has been deeply gul-
lied beciuse of the elearing of most of



its catchment. Protection from fire and
the malntenance of ground cover are
essential erosion-preventive measures
and roads need teo be carefully construc-
ted. The fire hazard is moderate. The
uncontrolled use of vehicles i1s a hazard
to recreation and nature conservation
values, and some evldence of damage by
vehicles has appeared at one lookout
point on the massif. Low capabllities
for timber production or agriculture en-
sure little likelihood of conflict
between these and nature conservation.

E. Significance

The Mittamatite massif lies very close
to the township of Corryong. Its sig-
nificant values are primarily for nature
conservation and secondarily for recre-
ation. The major recreational features
are accessible from the maln road to the
tower.

Corryong township aes viewed from the
Mittamatite massif
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7. ELLIOT

A. General

1. Loecatlion

The public land in this block comprises
two main parcels of land, one of 3,470
hectares to the east of Corryong and the
other, south of Corryong at Narlel Gap,
of 970 ha., Together they total 4,440 ha
(10,970 ae) of public land in the County
of Benambra - portion of parishes of
Towong, Colac Colac, and Thowgla.

Boundaries: Colac Colac-Towong road,
Murray River upstream to a point 1.6 km
(1 mile) north of Biggara, the road
westerly over Thowgla hills via MeCor-
mack's Gap to the Jjunetion 1.6 km (1
mile) south of Thowgla, and the road via
Nariel Gap to Colac Colac.

2. Present tenure

Unreserved Crown land: 4,460 ha (11,020
ac)

Stream frontages on various creeks, 1in-
cluding camping ground on Corryong Creek
Various road reserves

3. General description

The land consists of the northern

extremities of forested ranges, which
run south to the alpine regions, and the
broad mature wvalleys of the Murray Rlver
and Corryong and Thowgla Creeks, which
have been cleared for agriculture.

Y., Present use

About 1,000 ha (2,600 ac) of forest are
grazed around Mount Elliot and about

4o0 ha (1,000 ac) near Nariel Gap. Four
bee sites utilize river red gum, red
stringybark, and blue gum on road-side
reserves and adjacent forest. The main
streams provide fishing.

B. Nature of the Land
l, Climate

Average annual rainfall varies from
about 710 mm (28 in.) to 810 mm (32 in.).
Summers are hot and dry, and winters are
cool and wet.

2. Physiography and geology

The steep montane slopes rise abruptly
from the river flats and terraces of the
main streams. North of Nariel Gap a
group of hills rises to an elevation of
about 820 m (2,700 ft), One relatively



flat basin in these hills dralns into
Thowgla Creek,

The northern extenslon ef the Thowgla
hills consists of steep slopes that rise
to narrow ridges at elevations of 600-
750 m (2,000-2,500 ft) except for an
area 1n the headwaters of Spring Creek
just south of Mount Elliot. This area
is a dissected plateau with a number of
perched baslins at elevations of about
600-750 m (2,000-2,500 ft). Mount
Elliot reaches an elevation of 893 m
(2,930 ft), the highest point in the
bleck. Most of the hills are drained by
Spring Creek, which flows eastwards to
the Murray River.

Lower Devonian granltes underlle the
block north of Nariel and Towong Gaps
and Ordovician schists the area south of
Towong Gap.

3. Soils

The soils of the steeper, less-stable
slopes on granite are usually weakly
bleached massive gradational soils, but
those on the Ordoviclan schists may be
friable brownish gradational soils, par-
ticularly on southern aspects. Frilable
reddish gradational soils occur on flat-
ter and meister areas such as broad
ridge tops and southern aspects.

The steeper slopes on the hillocks and
terraces malnly have weakly bleached
massive gradational solils. Reddish
duplex soils ocecur on gently sloping
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View of Thowgla hille and Murray River
valley, south-east from Towong Gap

upper terraces, whille the lower terraces
or flats mainly carry alluvial brownish
loams.

4, Vegetation

The predominant vegetation of the hills
north of Narliel Gap 1is red stringybark:
long-leaf box open forest I and II on
the drier sites. Red stringybark: long-
leaf box open forest I has a sparse
grassy (tussock grass) layer with occas-
ional grasstrees. The taller red
stringybark: long-leaf box forests have
a sparse to grassy understorey, sometimes
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with scattered handsome flat-pea. Some grassy (tussock grass). S3cattered brac-
southern aspects carry stands of broad- ken fern and silver wattle 1s assoclated
leaf peppermlint open forest II and nar- with narrow-leaf peppermint open forest.
row-leaf peppermint open forest I1I. The A small stand of river red gum woodland
understorey for both units is typically [I occurs on Thowgla Creek.

A similar vegetatlon pattern exists
south of Towong Gap with, however, rela-
tively larger proportilions of broad-leaf
peppermint open forest II on the broader
ridges and moister aspects. Narrow-leaf
peppermint open forest II 1as found main-
ly 1n the high-elevation basins just
south of Mount Elliot and on sheltered
sites at lower elevations.

h. Fauna

Birds recorded for the block include the
emu at forest margins and varlious water-
birds along the Murray River flats.
Other birds of the forests would prob-
ably include spotted gquail-thrush and
grey thrush. The dollar bird, little
friar-blrd, and nolsy friar-bird are
likely species along the Murray Rlver
and in the nearby forest, A pair of
brolgas frequents a locality near
Towong. Mammals recorded for the block
include numerous eastern grey kangaroos
around Mount Elliot, and the platypus
probably inhablts the Murray River.
Smaller mammals are also likely to be
represented.

6. Land systems

Grasstree on aq steep slope in red Magorra sub-system 90%; Murray land sys-
stringybark: long-leaf box forest tem 10%.



C. Capabilities
1, Flora

The publie land has a moderate to high
capability for flora conservation. Both
parcels of land have been subjected to
disturbance such as mining in the past

and to grazing, which has continued over

a long periocd of time. One significant
species (Grevillea polybractea) has heen
recorded for Mount Biggara and three
slgnificant specles (Spiranthes sinen-
sig, Spirodela polyrhiza, and Viola
ealeyana) for Towong. The endangered
species Lemna polyrhiza 1s recorded for
lagoons around Biggara and Towong.

2. Fauna

The capability for fauna conservation 1s
probably moderate. The eastern grey
kangaroo and the emu are of interest 1in
the forest areas. The water-birds and
migratory species likely to frequent the
river environs (such as the dollar bird,
little friar-bird, and nolsy friar-bird)
are significant. The habitat 1s also
sultable for the brolga.

3. Hardwood production

The bleock has a low capablility for hard-
wood production. Some blue gum stands
in moist gullies would be suitable for?
sawlog production but these, although
close to Corryong, are relatively in-
accessible. A small steep area situated
to the north-east of Nariel Gap carries

The emu is often seen near forest
marginsa

blue gum stands suitable for hardwood
production.

i, Softwood production

Small areas suitable for radlata pine
growth lie in the basin south of Mount
Elliot and further south again in the
basin of Packhorse Creek., However,
capabllity for softwood production 1is
low because of the small area involved.

5. Agriculture

The predominance of steep slopes results
in a low capabllity for agriculture., A
narrow strip of river flats along Spring
Creek (northern branch) would be suit-
able for pasture establishment and
grazing.
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6. Honey

Honey production on the four sites used
In thls bloek malnly depends on river
red pums that grow along road and stream
reserves, but the red stringybark and
blue gum areas nearby also contrlbute.
Average annual yleld is estimated at
$1,000. Possibilities for further pro-
duction are limited.

7. Water

Spring Creek, a minor tributary of the
Murray River, ylelds relatively little
water, However, the potential recrea-
tion use makes it important te maintain
water quality in this and other streams.

8. Minerals

The gold-flelds around Mount Elliot have
apparently been worked ocut, The capa-
bility for further production is there-
fore llkely to be low.

9. Recreation

The capability of the parcel of land
north of Nariel Gap for recreation is
low, whereas that for many forms of re-
creation around Mount Elliot 1s high.
Mount Elliot affords magnificent views
of Corryong and the Mittamatite massif.
Permanent water from springs on the
plateau make the area suitable for hik-

ing and camping. Additional attractions
include the eastern grey kangaroo popu-
lation and the old gold-mines. The Mur-
ray River provides opportunities for
canoeing. This stream and Thowgla Creek
are well stocked with brown and rainbow
trout.

D. Hazards and Conflicts

A high sheet erosion hazard affects the
steep slopes that predominate on the
public land. The risk of erosion can be
minimized by maintenance of ground cover
and protection from fire. Grazing of

the steep slopes would conflict with soill
conservation. The plateau area near
Mount Elliot has a lower erosion hazard.
Conflicts are not likely to arise in the
use of this block because it has only low
capabilities for agriculture and timber
production. Recreation usage could con-
fliet with nature conservation 1f not
controlled.

E. Significance

The primary significance of the Mount
Elliot area lies its potential for re-
creation because of its natural charac-
teristics and 1ts close proximity to the
population centres of Khancoban, in New
South Wales, and Corryong. For nature
conservation, the forested areas have a
moderate capability and the river envi-
rons a moderate to high one.



8. BUNROY

A. General

1. Location

The consolidated area of hilly land to
the south of Thowgla comprises 19,578
hectares (48,380 ac) of publie land in
the County of Benambra - parts of paril-
shes of Thowgla, Nariel, and Kancobin.

Boundaries: the road from Crawford Cros-
sing to Thowgla via Nariel Gap, Thowgla-
Biggara road over McCormack's Gap to a
point 1.6 km (1 mile) north of Biggara,
Murray River upstream to the southern
boundary of district, and westwards
along the southern boundary to Crawford
Crossing.

2. Present tenure

Reserved forest: 4,370 ha (10,800 ac)
Unﬁeserved Crown land: 15,176 ha (37,500
ac

State school forest plantation: 32 ha
(80 ac)

Various stream frontages and road
reserves.

3. General description

The area consists almost entlirely of
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steep to very steep montane slopes, with
limited flat to gently undulating land
along some creeks.

4. Present use

About 1,600 ha (4,000 ac) support forest
grazing around Bunroy hut. Gravel pits
are situated at Narlel Gap and at elther
end of the McCormack Gap road. A state
school pine plantation near Narlel Creek
occuples about 32 ha of land. An av-
erage of 10 bee slites utilize long-leaf
box and candlebark gum. Both Narlel
Creek and the Murray River provide trout
fishing, and this sectlon of the Murray
River is very popular wilth canocelsts.

B. Nature of the Land
l. Climate

Average annual rainfall ranges from
about 760 mm up to about 1,020 mm (30
in. to 40 in.), with a winter maximum.
Snow falls occaslonally on the higher
areas. Summers are hot and dry; winters
are cool and wet at the lower eleva-
tlons, but summer temperatures are
milder and winter temperatures colder at
the higher elevations.



in the headwaters of Kangaroco and Eul-
locky Creeks.

Fine-grained sedlimentary or metamorphic
rocks underlie most of the steep hilly
country. Outcrops of granlte are usually
assoclated with less-steep slopes and
basins, for example near Bunroy Hut and
in Burbibyong Creek (eastern branch).

The summit of Mount Unlcorn is composed
of quartz porphyry rock. Thowgla Creek
valley contains a number of gold-bearing
quartz reefs.

3. Solls

Friable brownlsh gradational solls
usually cover the steeper montane slopes
with northern aspects. Undifferentiated
stony loams may be found on the narrow
ridge tops. Frilable reddish gradational
gsolls occur on flatter and molster areas,
mainly on the broader rldge tops and
southern aspects.

View eastwarde acrose Thowgla valley

towards Mount Unicorn The soills of the hillocks and steeper
terrace slopes are malnly weakly
bleached massive gradational soils.

2. Physlocgraphy and geology
4, Vegetation
The area conslsts almost entirely of

montane slopes rising to elevations of The upper slopes in the north of the
more than 900 m.(3,000 ft) such as at area usually carry stands of red

Mount Unicorn. It contalins restricted stringybark:long-leaf box open forest I
areas of hillocks, and some stream ter- and the lower slopes carry stands of red
races and flats along Teapot, Bunroy, stringybark:long=-leaf box open forest
Burbibyong, and Star and Jones Creeks. II. Understoreys are mainly tussock

An area of less-steep slopes 1s sltuated grass or sparse with occaslonal grass-



trees. Broad-leaf peppermint open forest
IT usually cccuples the drier montane
slopes in the scuth of the block.
Understoreys here mainly comprise tus-
sock grass and occasionally bracken fern
and hop bitter-pez.

Narrow-leaf peppermint open forest IIT
is found on moister sites such as broad
ridge tops, gullles, and southern as-
pects. The understorey wvarleszs from

ferns such as common groundfern 1n
gullies to bracken fern, hop bltter-pea,
and silver wattle.

5. Fauna

Birds recorded for the block include the
emu, the spotted quall-thrush, which is
often seen on dry ridges, and the satin
bower-bird, lyrebird, and wonga pigeon,
which mainly frequent the gullies and
molster hillslopes. The greater glider
has been reported near McCormack Creek
but little 15 known of other mammals.

6. Land systems

Magorra sub-system 66%; Dart syb-system
30%; and Murray land system 4%,

C. Capabilities
1. Flora
The flora strongly resembles that of the
Wabba blecck, and 1s representative cof

the flora to be found in the higher-
railnfall foothlll areas of the north-
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east. Pomaderris velutina 1s a signifi-
cant species recorded for the block,.

The endangered specles Lemna polyrhiaa
is recorded for lapcons around Biggara.
The capablllty 1is moderate to low.

2. Fauna

The block has a high capabllity for
fauna conservation, being a consclilidated
area of relatively undisturbed land.
Significant specles include the greater
glider, black-tailed wallaby, platypus,
satin bower-bird, and wonga pigeon.

3. Hardwood producticn

The capability iz low. Narrow-leaf
peppermint forests in the headwaters of
Bulloecky and Kangaroo Creeks and in the
Punroy basln have the highest capa-
bllltles, but are remote and limlted in
area.

i, Softwood production

Only the limited areas of narrow-leaf
preppermint discussed sbove are suitable
for radiata pine growth, and their

small size and remote location result in
a low capabllity fer softwood produc-
tlon.

5. Agriculture

Agricultural capabllity is low, belng
limited to areas along some stream flats
suitable for pasture establishment and
grezing.
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6. Honey

An annual average of 10 sltes utilize
forested land near Nariel Creek, return-
ing approximately $1,000 per annum. The
potential for further production 1is
limited.

T. Water

The bloek has a moderate to hligh capa-
bility for water production. The Murray

Fighing in the Murray River at Bunroy

River and Thowgla Creek are the main
streams draining 1t.

8. Minerals

Gold has been won In the past from reefs
and alluvium along the Thowgla Creek and
some of its tributaries, but the possi-
bility of any further production 1s low.

9. Heecreation

The capabllities for fishing, hiking,
camping, walking, and driving for plea-
sure are high. Both the Murray River
and Thowgla Creek are well stocked with
brown and ralinbow trout. Attractions
include the Murray River, the historie
Bunroy hut, and the c©ld mining areas
around Thowgla Upper.

D. Hazards and Confllicts

The sheet eroslion hazard on the steep
slopes 1ls moderate around Blggara and
Bunroy, but becomes moderate to high
over most of the steep slopes elsewhere.
Maintenance of ground cover and protec-
tion from fire is therefore important,
despite the generally low fire hazard.
Fire protectlion 1s alsc lmportant 1in
this block because of its proximity to
the adjolining Koscluske National Park
and the presence of large stands of
alpine ash to the south of the block.

The blackberry presents a serious hazard
to some forms of recreation and to
nature conservation 1n some localitiles.



It forms dense tangles along Thowgla
Creek near private property.

Generally, confliets are not likely, as
the capabilities of the block are high
for nature conservation but low for most
cther forms of use. 8Some confliet could
arise between recreation use along the
Murray Rlver and nature conservatilon.
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E. Significance

The primary significance of this block
is 1ts capability for nature conserva-
tion and recreatlon. It adjolins the
Kosculsko National Park to the east and
large unbroken areas of public land to
the south, which include alpine ash
stands and sub-alplne environments.



9.

A. General
1. Location

The Wabba bloeck consists of an unbroken
tract of land to the south-west of
Corryong known as the Wabba hills (or
Wabba country). It comprises 25,380
hectares (62,720 ac) of publiec land in
the County of Benambra - portions of
parishes of Wabba, Colac Colac, Cana-
bore, Adjie, Nariel, and Welumla.

Boundaries: road from Colac Colac to
Crawford crossing; west along southern
district boundary to the head of Reedy
Creek (east branch); along this stream to
Lucyvale, thence along Lucyvale-Beetoomba
road; Beetoomba-Colac Colac road.

2. Present tenure

Reserved forest: 10,490 ha (25,920 ac)
Unreserved Crown land: 14,890 ha (36,800
ac)

Various stream frontages and road
regerves.

3. General descriptilon

In this primarily unbroken area of
fforested country, the only access 1s by
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four-wheel-drive vehicles. It has a
steep and much dlssected topography with
ridges rising to elevations of 1,000 m
(3,500 ft) in the south.

4., Present use

The block supports very limited honey
production around Narlel Creek and a
little forest grazing around the forest
margins near Lucyvale and Rawes Creek.
Local scouting groups also use it for
adventure hiking.

B. Nature of the Land
1. Climate

Average annual rainfall ranges from 760
mm toe 1,270 mm (30-50 in.) - 760 mm near
Colae Colac and 1,270 mm in the head-
waters of Log Bridge Creek. More rain
falls in winter than in the other sea-
sons. Some snow may fall on the higher
peaks during winter, but this is not a
common event. Summer maximum tempera-
tures are moderately high and winter
maximum temperatures are low.

2. Physiography and geology

Steep montane slopes cccur over most of



the block, with hillocks, stream flats,
and terrace land forms around the north-
ern and eastern margins of the hills.
Major valley floors lile at about 300-450
m (1,000-1,500 ft). Valley floors in
the montane country occupy elevations of
about U50-750 m (1,500-2,500 ft), with
ridpe-top elevations up to about 900-
1,000 m (3,000-3,500 ft). Most of the
rivers have cut into Ordovician schists
or unaltered sandstones, shales, and
slates, glving rise to highly dlissected
topography wlth steep slopes and narrow
ridges and valley floors. However, a
north-south belt of Lower Devonian
granlte, lylng mainly in the Wabba Creek
watershed, has resulted in topography
with broader ridges and wvalley floors.
Quaternary deposits form broad upper
terraces and alluvial flats in the
Cudgewa and Corryong Creek valleys. A
relatively narrow strip of alluvium has
been deposited along Rawes Creek.

3. Soils

Friable brownlish gradational solls are
the most wldely distributed solls on the
montane slopes and some of the higher
ridges. Undifferentiated stony loams
are common on the narrow ridge tops and
steeper slopes with northerly aspects.
Under lower-rainfall condltions in the
northern section, weakly bleached mas-
sive gradational soils predomlinate and
may be assoclated with undifferentiated
sandy loams where a sharp break in slope
oeccurs. On less-steep country, friable
reddish gradational solls occur where

11033 /72=15
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Narrow-leaf peppermint forest on broad
granite ridge

rainfall is high, and reddish duplex
solls dominate under lower rainfalls.

Y, Vegetation

The pattern of vegetation 1is one of
narrow-leaf peppermint open forest III
in the valley flcocors and molst aspects,
with some occurrences on broad ridge
tops in the higher-rainfall areas. The



understorey may consilst of bracken fern
yr may be scrubby with such specles as
hop bitter-pea, common cassinla, and
prickly bush-pea,

lost of the drler slites 1In the south of
the block carry stands of broad-leaf
eppermint open forest II, but in the

i

I
north the driest f

aspects carry stands of
red stringybark:long-leaf box open
forest II. Some steep northern or west-
re timbered by red stringy-
' box open forest 1. The

nder the drier type of

1spects ¢
bark:long-1le:
understorey |
tand may be predomlnantly tussock

grass or may be a low scrubby layer that
includes handsome flat-pea and sometimes

hop=bltter-pea,

1
|
1

The dingo (Canis familiaris) occeure in
the Wabba block

5. Fauna

Little 13 known of the fauna of the
bloeck., Birds recorded for the area
Include the spotted quall-thrush, often
seen on ridees, and the pied currawong
and white-winged chough, which often
frequent creeks. Large numbers of emus
and sulphur-crested cockatoos have been
recorded near Rawes Creelk.

The black-tailed wallaby, eastern grey
kangaroo, and dingo occur 1In the area.

6. Land systems

-

Dart sub~system 9%%; Murray land system

3%; and Thowgla sub-system

3 a
2



C. Capabllities
1. Flora

It 1s not known 1f the block contains
any speclies of botanical significance.
Its main value 1s as a natural area
representative of the higher-rainfall,
steep foothlll country of the north-
east. It has a moderate capability for
flora conservation.

2. Fauna

Little 1s known of the fauna of this
block. Its relative remoteness and
inaccessibility mean that the fauna are
likely to be in an undisturbed condit-
ion, except perhaps for any introduced
predators, so the capability is moderate
to high.

3. Hardwood timber

The capability for hardwood production
is low. Some narrow-leaf peppermint and
candlebark gum stands 1n the headwaters
of Wabba Creek have been logged, but
these are small in extent and are 1in a
remote localilty.

4. Softwood timber production

A considerable area of land in the head-
waters of Wabba Creek and in Rawes Creek
is suitable for radiata pine growth and
lies within a reasonable distance of the
existing plantation at Shelley.

Although the slopes are generally less
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than 20 degrees, the terrain 1s well
dissected. The capability for softwood
production 1s moderate.

5. Agriculture

Most of the block is too steep for con-
sideration as agricultural land. A
narrow strip of river flats along Rawes
Creek would permit pasture establishment
and grazing. However, vermin and weed
problems and competition from native
herbivores already limlts suiltabllity on
adjacent private property.

Land in the headwaters of Wabba Creek
would have sultable solls and slopes,
but is relatively remote and would have
short growing seasons.

6. Honey

No sites utilize the publiec land in this
block and the capabllity for honey pro-
duction 1s low.

T. Water

The capabllity for water production 1s
moderate, Log Bridpe and Wabba Creeks
contribute to Cudpewa Creek flows.
Rawes Creek contributes to Corryong
Creek just upstream from the intake for
Corryong's water supply.

8. Minerals

No economie mlnerals are known to occur
in the block,
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View of timbered ridges from a viewpoint
in the Wabba country

9. Recreatlon

This bloek has considerable potential
for a number of types of recreation,

due to the broken nature of the land-
scape, the common occurrence of narrow
ridpe tops high above the valley floors,
and the fact that access within the
publiec land is restricted to four-wheel=
drive vehlecles. Rldpe tops frequently

afford views both of the timbered ridge
to the south -~ which forms the catchment
boundary between the Dart River system
and the Corryong-Cudpewa Creeks system -
and the cleared valleys and plains to
the north. Traversing the block gives a
clear 1mpression of three-dimenslonal
space. The area would be sultable for
cross-country driving, hikling, and camp-
ing. The block also has wvalues for
solitude. The tracks are well construc-
ted and not likely to deteriorate,
except perhaps in some sections in the
north where weakly bleached massive
pradational soils occur. Brown and
rainbow trout may be caught in Corryong
and Nariel Creeks and alsoc in the
smaller streams.

D. Hazards and Conflicts

Erosion is not a problem on publie land
at present because of the undisturbed
condition of the vegetation. However,
sheet erosion could occur on the
steeper, drier slopes 1f the area was
cleared or severely burnt. The fire
hazard is low to medium. PFires in this
area, however, would constitute a hazard
to alpine ash stands sltuated to the
south of the block.

Conflicts could arise between scftwood

production and both nature conservation
and recreation requiring solitude in the
Wabba and Rawes Creek valleys. Agricul-
ture may also be a competing use in the
lower Rawes Creek wvalley. The main con-

flict lilkely to arise, however, 1s



between recreation uses - for example
cross—country driving could confliet
with hiking and camping. It appears
likely that use by vehlcles, 1if not
econtrolled, could cause physical damage
to the environment.

E. Signiflcance

The maln values of significance are for
nature conservation and recreation. Due

to its comparative remoteness and
inaccessibility, the block is relatively
undisturbed and would have some scien-
tifle value, It has high capability for
recreation. The headwaters of Simpson
and Lop Brildge Creeks, although outside
the study district, could alsoc be con-
sldered as part of this natural unit.
The block adjoins a large area of
forested land, some of which comprises
regrowth stands of alpine ash.
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10, MOUNT CUDGEWA

A, General
1, Loecation

A consclidated area of public land com-
prises 16,370 hectares (40,450 ac) in
the County of Benambra - portions of
parishes of Canabore, Adjle, Wyeebo,
Keelangie, and Welumbla,

Boundarles: Tallangatta Creek (eastern
branch) and Coceeing Woman's Creek,
across the ridge and thence along Lucky
Hit, Cudpgewa, and Reedy Creeks to Reedy
Creek (eastern branch), thence along
this stream to the southern boundary of
the distriect and eastwards to Bucheen
Creek at Cravensville, and Tallangatta
Creek to 1ts Junction with Tallangatta
Creek (eastern branch).

2. Present tenure

Reserved forest: 85 ha (210 ac)
Unreserved Crown land: 16,285 ha (40,240
ac)

Varlous stream frontapges and road
reserves

3. General description

In thiz primarily mountainous tract of

land, steep montane slopes surround a
central plateau at Mount Cudgewa.

i, Present use

Current forest grazing - in the Reedy
Creek basin, in the headwaters of Coocee-
ing Woman's and Lucky Hlt Creeks, and in
the basins of Ropgers, Little Bucheen and
Lucky Hit Creeks at low elevations -
covers about 3,000 ha (7,500 ac).

Tin-mining operations at Mount Cudgewa
are limited in extent,

The red stringybark: long-leaf box for-
ests on steep slopes rising up from the
Tallangatta Creek and its eastern branch
are heavily used by beekeepers.

B. Nature of the Land
1. Climate

Average annual rainfall ranges from 890
mm to more than 1,270 mm (35-50+ in.),
wlth a winter maximum, Observation of
vepgetatlon patterns indicates that the
lower-rainfall areas (35-40 in.) are in
Tallangatta Creek valley, while areas at
the higher elevatlons and near Lucyvale
experience high rainfall (40-50 in.).



2. Physiography and geology

The highest country of this block forms
the divide between the Tallangatta Creek
and Cudgewa Creek catchments and lies at
a general elevation of 920 m (3,000 ft).
It reaches 1,100 m (3,600 ft) at Mount
Cudgewa and just over 1,200 m (4,000 ft)
in the south. For the most part the
divide is a narrow ridge, but it broad-
ens out to form a plateau at Mount
Cudgewa and again in the far south to
form a broad flat-topped ridge.

The topography falling away from the
main ridge mostly consists of steep mon-
tane slopes. A broad basin lies in

the headwater of Rogers Creek, with its
base at an elevation of about 730 m
(2,400 ft), Less-steep land is situated
in the Tallangatta Creek and Tallangatta
Creek (eastern branch) valley floors,
which are at elevations of 305-430 m
(1,000-1,400 ft), and in the Cudgewa and
Reedy Creek wvalley floors at elevations
of 460-790 m (1,500-2,600 ft).

Two outerops of grey granite, one ex-
tending northwards from Mount Cudpewa
and the other in the Reedy Creek water-
shed, are the dominant geological fea-
tures. The outcrops are surrounded by a
zone of Ordovieclan schists up to 3 km

(2 miles) wide. Ordovician sedimentary
rocks ocutcrop around Cravensville and
extend northwards along the Tallangatta
Creek valley towards Wyeebo, A belt of
Silurian rhyodacite (Mitta Mitta volean-
ics), which extends southwards to the
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Gibbo-Mitta Creek junction, outcrops at
the Gibb Range road in the far south of
the block., GQuaternary deposits occur
along the main streams.

3. Solls

Friable reddish gradational soils occur
on the plateau at Mount Cudgewa. Fri-
able brownish gradational socils are the
most widely distributed soils of the
montane slopes, and also occur on broad
ridge tops at the highest elevations.
Undifferentiated stony loams are common
on the narrow ridge tops and steeper
slopes with northerly aspects. Reddish
duplex soils occur on the less-steep
hills. ©Some weakly bleached massive
gradational soils formed on granite are
found on steep slopes in the Reedy Creek
catchment.

4, Vegetation

Narrow-leaf peppermint open forest III
is found on the plateau, on socuthern
aspects, and 1n moist siutatlions., The
understorey varies from bracken, to
shrubby with wattles and hop bitter-pea,
to the moist pgully type of blanket-1leaf,
austral mulberry, and hazel pomaderris,
A forest floor of kangaroo grass, other
grasses, and handsome flat-pea is common
at lower elevations near Cravensville
and Reedy Creek. Small communities of
swamp gum open forest found 1n the head-
waters of some creeks have quite a dis-
tinctive flora and alsoc animal comple-
ment. The mountain tea-tree and black-



yd attain heipghts of 12 m and form a

nopy over a tall shrub layer (that
includes mountain pepper and hazel poma-
lerris) and a ferny layer (that inecludes
alpine water-ern and fishbone fern.
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Hazel pomaderris is found in gullies
under narrow-leaf peppermint forest
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A small stand of alpine ash open forest
[V occurs on a flat ridge along Gibb
Range road. It is mainly regrowth with
some mature trees. The understorey com-
prises a low scrubby layer of hop bitter-
pea and snow grass on exposed sites and

a tall shrubby laver of buffalo wattle,
prickly bush-pea, and forest lomatia on
sheltered sites.

The broad-leafl peppermint open forest I1
with tussock pgrass and handsome flat-pea
understorey on ridges and upper exposed
slopes in the higher-rainfall areas
gilves way to red stringybark:long-leaf
box open forest I and II in the lower-
rainfall areas on dry northerly aspects.
The understorey here is low scrub to
tussock grass,

., Fauna

The birds of the block are distributed
according to the wvarious habitats. The
most restricted habitat is the swamp gum
open forest of the swampy headwaters of
some creeks and the moist gullies in
narrow-leaf peppermint open forest.
Species to be found here include the
whilte-browed scrub-wren, rufous fantail,
superb lyrebird, and red-browed finch,
Other species found here and also in the
narrow-leaf peppermint forest include
the grey fantail, sulphur-crested cocka-
too, southern yellow robln, crimson ros-
ella, red-browed tree-creeper, wonga
pigeon, grey thrush, white-throated
tree-creeper, and pied kurrawong. Birds
of the drier forests lnclude the spotted



qualil-thrush and white-winged chough.

The large mammals include the common
wombat, eastern grey kangaroo, and

black-talled wallaby. Other mammals
likely to occur here are the gliders,

possums, phascogales, and native rodents.

6. Land systems

Dart sub-system 68%; Magorra sub-system
24%; Koetong land system 4%; Murray land
system 2%; and Lucyvale sub-system 2%.

C. Capabilities

1. Flora

Mount Cudgewa block has a moderate to
high capabllity for flora conservation.
It shows a gradation from the red
stringybark:long-1leaf box open forest
typical of the drier northern sections
of the districet to alpine ash open
forest typical of large areas to the
south of the district. Signifiecant
species recorded for Cravensville are
Merbelia oxyloboides (mountain mirbelia)
and Pimelea treyvaudii. Chiloglottis
pescottiana (now presumed to be extinet)
has also been recorded at Cravensville.

2. Fauna

The capability for fauna is moderate to
high. The large herbivores and the
gliders, possums, and phascogales would
all be well represented. The dingo also
appears in thls area from time to time.

The southern yellow robin

The birds of this area are typlcal cof
the wet open-forest areas elsewhere 1in
the north-east., Common birds include
the white-threocated tree-creeper, grey
thrush, and crimson rosella. The bilrds
of the moist gullies and swampy streams,
such as the superb lyrebird, white-
browed scrub-wren, and rufous fantail,
have particular interest. Reptiles
would be well represented and amphibians
less so,.

3. Hardwood timber

Some of the dlstriect's main commercial
stands of timber lie in this block -
blue gum stands in the Rogers, Lucky



Narrow-leaf peppermint forest in the
Reedy Creek valley (eastern branch)

Hit, and Reedy Creeks watersheds and an
alpine ash regrowth stand on the Gibb
Range., The Mount Cudgewa plateau has a
high potential for hardwood production,
although present stands carry low saw-
log volumes. Pulpwood production would
also be a possibility. Altogether,
this block has one of the highest capa-
bilities for hardwood production in the
district, and 1s also situated en route
to areas of alpine ash stands to the
south.

4, Softwood timber

The main areas suitable for softwood
plantations are on the Mount Cudpgewa
plateau and in the watersheds of Lucky
Hit and Rogers Creeks. These can pro-
duce radiata pine, predominantly site
qualities II to IV. The Reedy Creek
basin is suitable to marginal for radi-
ata pine growth (site qualities III to
VI). Other areas are either limited in
extent or are unsultable because cof
steep slopes and/or dry sites.

On the plateau area and some sourthern
aspects, douglas fir could be considered
as an alternative to radiata pine and
would produce similar quantities of
timber to radiata pine stands of site
gualities II to III.

5. Agriculture

The Mount Cudgewa plateau could be
sultable for pasture establishment and
grazing of sheep or cattle, but winter
cold limlits the growing season. Occur-

rences of winter snow and remoteness
glve 1t a low to moderate capabllity.

At lower elevations the climate 1s not
so severe, and the main areas sultable
for pasture establishment for grazing
are a narrow valley floor along Georges
Creek, a broad valley floor along Cud-
gewa Creek south of private property,
and a relatively remote area along the
eastern branch of Heedy Creek, which 1s
currently used for forest grazing.



f. Honey

The red stringybark:long-leaf box for-
ests of the montane slopes in the
Tallangatta Creek valley have a very
high capabllity. A total of 16 sites,
all utilizing forest, return an average
annual sum of between $6,000 and $7,000.
Potential for further honey production
is only limited as the main vegetation
types have low capabilities.

7. Water

The block has a capabllity for

water production. The higher catchments
are subjected to high rainfall and occa-
slonal snow. The main streams contri-
buting to Lake Hume are the Tallangatta
Creek tributaries (the eastern branch
and Rogers and Bucheen Creeks) and Cud-
gewa Creek with its Reedy Creek and
Luecky Hit Creek trilbutaries.

8. Minerals

Reserves of tin are likely to be small.
Gold has been recorded at Cravensville,
but the area has been worked over and
reserves are probably low.

9. Recreation

The block has a moderate value for re-
creation. The main capabilities would
be fore nature walks, hiking, camping,
fishing, and driving for pleasure.

Tallangatta and Reedy Creeks provide
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fishing for brown trout and ralnbow
trout.

D. Hagzards and Conflicts

The sheet ercsion hazard on the steep
montane slopes of the lower Tallangatta
Creek Valley is high. Protection from
fire, and management to improve or
maintain ground cover 1s necessary to
minimize or prevent erosion. A lower
erosion hazard exists on montane slopes
around Mount Cudgewa and Cravensville,
but sheet erosion could occur with mis-
management of these areas. The soil
erosion hazard is low on the plateau and
broad ridges. The flre hazard 1s
generally low in this block. However,
wlldfires burning in it would constitute
a hazard to stands of alplne ash to the
south-east.

Conflicts could arise between softwood
production and nature conservation of
fauna and flora in the central and
southern parts of the block. Agricult-
ure could confliect with nature conserva-
tion in the Cudgewa Creek Valley. This
latter area and an area 1n the Burrowa
bloeck comprise the only examples of the
Lucyvale sub-system that are still un-
cleared.

E. Significance

The block 1s primarily of slgnificance
for nature conservation, softwood timber
production, and hardwood timber produc-

tion.
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11. LUCYVALE

A, General
1. Location

This block 1s situated to the south of
Bullioh-Beetomba sectlon of the rallway
line to Cudgewa. It comprises 18,000
hectares (44,480 ac) of public land in
the County of Benambra - portlions of
parishes of Granya, Berringama, Wyeebo,
Canabore, and Wagra.

Boundaries: the rallway line from Bul-
lioh to Beetomba, upstream along Cudgewa
and Lucky Hit Creeks, across the ridge
and down Cooeeling Woman's Creek, Tallan-
gatta Creek (eastern branch), and
Tallangatta Creek to Bullioch.

2. Present tenure

Feserved forest: 3,584 ha (8,855 ac)
Unreserved Crown land: 13,523 ha (33,420
ac)

Occupled Crown land: 813 ha (2,010 ac)
including approximately 120 ha (300 acs
of S.E.C. easement for a transmission
line.

Water and ballast reserve - Koetong
Creek 30 ha (75 ac)

Reserves along variocus streams and roads

High school plantation reserve: 50 ha
(120 ac)

3. General description

A slightly dissected, timbered plateau
at about 760-920 m (2,500-3,000 ft) ele-
vation is bounded on the east and west
by steep to very steep montane slopes,
also timbered. Hillocks in the lower
valley situatlons and stream flats are
mainly under pasture.

i, Present use

About 6,400 ha (15,800 ac) of native
forest on the plateau around Avondale
and Koetong are leased for grazing.
Sheep graze thls area at stocklng rates
of up to one sheep per acre of forest
land, and also a cleared area of public
land of about 400 ha (1,000 ac). About
50 ha (120 ac) of high school plantation
is planted to radiata pine. Some forest
land supports honey production around
Berringama, Bullioh, and Darbyshire. A
P.M.G. repeater station occuples some
land at Hunters' H1ll. About 120 ha of
public land, cleared for an S.E.C.
transmission line easement, dlssects the
block.



B. Nature of the Land
1. Climate

Average annual rainfall varles from
1,020 mm to more than 1,140 mm (40 to
more than 45 in.) on the plateau and de-
creases to about 890 mm (35 in.) in the
lower Tallangatta Creek Valley. The
rainfall pattern on the plateau has a
definite winter maximum, and light snow-
falls may occur several times during the
winter. Frosts are common and often
severe, particularly in local, low-lying
areas.

Temperatures 1n summer are generally
milder than in the adjacent valleys and
winter temperatures are colder. The
montane slopes and hillocks of the
Tallangatta Creek Valley recelve annual
rainfalls of 760-890 mm (30-35 in.),
with het dry summers and cool wet win-
ters. Frosts occur from autumn through
to spring.

Rainfall on the montane slopes and hil-
locks of the Cudgewa Creek Valley varies
from about 1,020 mm to more than 1,140
mm (40 to more than 45 in.), and summer
temperatures are milder and winter tem-
peratures cooler than 1in the Tallangatta
Creek Valley.

2, Physiography and geclogy
The plateau around Koetong comprises the

central secticn of this block. It has a
rolling to hilly topography at eleva-
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tions of 610-920 m (2,000-3,000 ft) for
the most part. Some hllls rise above
the plateau, but these are rarely more
than about 50 m (a few hundred feet)
higher than the general level. EBEelow
the steep to very steep montane slopes
at the edge of the plateau, rolling to
steep hillocks and undulating valley
floors lie at elevations of about 300-
450 m (1,000-1,500 ft). The main
streams flow westwards lnte Tallangatta
Creek or eastwards into Cudgewa Creek.

The rock type is Lower Devonian grey
granite, except for mincr occurrences of
Tertiary gravels and Quaternary collu-
vial-alluvial deposits.

3. Solls

The predominant soils of the plateau are
friable reddish gradational soils,
usually about 1-2 m (3-6 ft) deep.
Weakly bleached masslive gradational
solls ocecur on and at the bases of the
steeper slopes. Granlte boulders com-
monly outerop on the tops of low hillls
and ridges. Granite floaters occur in
the soll In many places, and decomposing
rock is encountered at shallower depths
on hills and ridges than elsewhere.

The predominant sclls of the steep mon-
tane slopes are weakly bleached massive
gradational solls in the drier sltuat-
ions and friable brownlsh gradational
gsoils on the moister sites. On the less
steep slopes of the hlillocks and valley
floors, reddish duplex soils predomin-



Narrow-leaf peppermint open forest III
on the Koetong uplands

ate, and friable reddish gradatiocnal
solls may occupy gentle slopes where
the rainfall 1s higher.

4, Vegetation

Narrow-leaf peppermint open forest II
covers most of the uplands. The under-
storey on the plateaux and exposed sltes
1s commonly a fairly continuous sward of

tussock grass with scattered shrubs,
mainly hop bitter-pea but sometimes
handsome flat-pea. On sheltered acspects
and in basins the understorey commoenly
comprises dense bracken fern with scat-
tered small trees of silver wattle and
blackwoeod,

Bread-leaf peppermint open forest IT
commonly occurs on drier ridges and
slopes on the plateau. The understorey
is typically tussock grass or tussock
grass in mixture with handsome flat-pea.
Red stringybark:long-leaf box open for-
est I and II cccupy many of the narrow
ridges and steep northern slopes 1n the
Tallangatta Creek valley. The under-
storey may conslist of sparsely distrib-
uted grasses or small shrubs.

Swamp gum open feorest II i1s found in and
bordering some perennial streams or 1in
low=1lying swampy areas on the plateau.
The understorey arcund Lake Findlay con-
sists of coral heath and sometimes
sphagnum moss, but at lower elevations
the understorey mainly consists of
ferns, including flshbone water-fern and
soft treefern.

5. Fauna

Little is known of the fauna of the
block. Surveys 1n the adjacent areas to
the north, however, indicate what may be
expected. BEilrds recorded for this block
ineclude the emu, collared sparrow-hawk,
satin bower-bird, lewin honeyeater,
white-eared and white-naped honeyeaters,



gang-gang cockatoo, sulphur-crested
cockatoo, golden whistler, crimson ros-
ella, and white-winged chough. Such
blrds as the magpie-lark, black duck,
white-necked heron, and white-winged
chough frequent small areas of wetland
in the Lake Findlay locality.

The eastern grey kangarco has been re-
corded in thils block. Probable species
include the long-nosed bandicoot, and
some of the gliders, possums, phasco-
gales, and native rcdents. More infor-
mation on the mammal population in this
area 1s needed to assist in making wise
declisions on land use.

C. Capabilities
1. Flora

FPerhaps the meost interesting flora grows
around the swamps and swampy drailnage
lines at Lake Findlay and along such
creeks as Lucyvale Creek. Interesting
plants include the coral heath, sphag-
num moss, and small-frulted hakea.

The plateau supports few rare or inter-
esting species, The maln value of this
area llies 1n the fact that the plateau
environment, inecluding its flora, 1is not
found anywhere else in Victoria, al-
though simllar environments are found on
the Stanley plateau near Beechworth, and
the Mount Samarla and Strathbogle plat-
eaux near Mansfield. This glves the
area a moderate to high value for flora
conservation.
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2. Fauna

The capablility for fauna conservation,
although largely unknown, probably rates
from moderate to high. The plateau

Coral heath (Epacris microphylla)



The lewin honeyeater

country supports or 1s likely to support
a number of slgnificant species, includ-
ing the satin bower-bird, lewin honey-
eater, long-ncsed bandlicoot, greater
glider, wombat, black-talled wallaby,
and eastern grey kangaroo.

3. Hardwood production

Most of the bloeck has a moderate capa-
bility for hardwood production. Seat-
tered areas of blue gum regrowth total-
ling about 730 ha (1,800 ac) have high
growth rates, and cculd be used for pole
and sawlog productlion. G@Generally, the
main potentlal could be for pulpwood or
wocd=chip production.

4, Softwood production

This bleck has a high capabllity for
softwood productlion. Site qualities of
IT to IV could be expected over most of
the plateau country and on the slopes
Into Cudgewa Creek. Areas of poor
dralnage - such as along the Lucyvale
Creek - and dry sites - such as some of
the slopes into Tallangatta Creek - are
marginal to unsultable for radiata pine.
Some sheltered sltes in the block are
sultable for douglas fir plantings and
would yield amounts of softwood timber
equivalent to those produced by radiata
pine stands of site quality II to III.

5. Agriculture

Public land in this block has a high to
moderate capabillty for agriculture and
inecludes some of the most sultable
potentlal agricultural land in the study
distriet., Most of the land suitable for
softwood timber productlon 1In thls block
would also support agriculture.

The best use of land after clearling
would be for perennlal pastures for cat-
tle and sheep production, although the
soll 1s sultable for horticulture and
some crops such as potatoes, apples, and
strawberries. Much of the forested pub-
lic land is also leased for grazing by
sheep and could continue to be used in
this way.

The major factors limlting the capa-
bility of the area for agriculture are



the cold winters, which limit pasture
growth, and the present lack of good
access roads to the plateau greas. The
solls could also require falrly heavy
applications of superphosphate and the
use of the trace element molybdenum for
successful pasture establishment. Fully
developed permanent pasture areas should
be capable of carrying 4-6 dry sheep per
acre or their equivalent in other stock.

Development (including clearing, fen-
cing, and sowling down to perennial pas-
tures) could cost up to $80 an acre.
Cattle and sheep for stocking would be
an additional cost.

There is scope for complete farm units
to be located on the plateau, but it is
more probable that the plateau country
will be developed for spring, summer,
and autumn grazing, in assoclation with
lower, generally warmer country te which
stock can be moved 1f necessary during
the winter months. Alternatively, fod-
der conservatlon could supplement winter
feed requirements.

6. Honey

At present, conly about two sltes utilize
forest, produclng an average annual
honey crop, based on red stringybark, of
about $500. Little further potential
exists in the western sectlon of the
block, but the eastern slopes descending
from the plateau have some further
getential. Generally, capabllity 1s

DW.

11e3a3mi-=16

223

7. Water

The capability for producing water is
high. The main streams contribute sig-
nificant volumes of water to Tallangatta
and Cudgewa Creeks. Cudgewa Creek sup-
plies the township of Cudgewa. The
major streams in the block 1nclude Dry
Forests, Lucyvale, Lucky Hit, and Kane
Creeks. The headwaters of Kcetong Creek
are also inecluded 1n the block.

8. Minerals

At present, a mineral lease application
ls current near Dry Forest Creek. The
tin reserves in this area are likely to
be small, as they are mainly alluvial in
nature and stream flats are not very
wide.

9. Reereation

The capabllity for recreation 1s mod-
erate., The plateau area 1s qulte sult-
able for driving for pleasure, nature
walks, hiking, and camping. The block
contains a number of flshing streams in
whiech brown trout and rainbow trout may
be caught. The tin-mining sites arocund
Dry Forest Creek are also attractions.

D. Hazards and Conflicts

Ercosion hazard on the uplands is qulte
low due to the permeable nature of the
domlnant solls. Surface washing of
roads and slumping of road batters can
be a problem. No erocsion is evident on
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the uncleared montane slopes in the
block. However, sheet erosion is likely
if adequate ground cover is not main-
tained on the steeper slopes., The fire
hazard 1s low.

The major confllcts are likely to be be-
tween softwood productlon and nature
conservation., Conflicts between soft-
wood production and fauna conservation
can be minimized by leaving adequate
strips along streams, corridors for ani-
mal movement, and areas of natlve vege-
tation in the plantation area. As all
of the uplands could support softwood
production, and as they are a feature
not found elsewhere in the State, con-
sideration should be given to reserving

a viable area for scientific and educa-
tional purposes. This will involve
conflict with the productive use of the
land, whether for softwood or agricul-
ture. Fuel-reduction burning on steep
slopes in the advent of softwood planta-
tions could confliet with soll conserva-
tion as well as nature conservation.

E. Slgnificance

The main significance of this block 1s
the sultabllity of the uplands for soft-
wood production and agriculture and its
values for nature conservation. It
should be noted that little 1s known of
the mammal and bird populations of the
blececk.
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12. KOETONG

A. General
1. Location

Most of the public land consists of a
consolidated area situated between the
Koetong-Beetoomba section of the rallway
line and Burrowye in the north. The
public land totals 15,540 hectares
(38,400 ac) in the County of Benambra -
portions of parishes of Burrowye,
Koetong, Jinjellle, Granya, and
Berringama.

Boundaries: the railway line from
Koetong to Beetoomba, Beetoomba to Guys
Forest vigq Jewells Lane, Ben Lomond
Road, and the Shelley-Walwa road, Guys
Forest-Burrowye road, and Burrowye-
Koetong track.

2. Present tenure

Reserved forest: 3,155 ha (7,795 ac)
Occupied Crown land: 5,940 ha (14,680
ac)

Unreserved Crown Land: 6,507 ha (16,080
ac)

Camping and water reserve at Koetong: 8
ha (20 ac)

Water reserve at Pheasant Creek: 65 ha
(160 ac)

Various stream frontages and road
reserves.

3. General description

This dissected plateau nesr Koetong and
Shelley 1is bordered on the north and
east by steep montane slopes in the
Burrowye Creek and CGuys Creek valleys.
The block is mainly timbered by native
forest or softwood plantations.

4, Present use

About 5,020 ha (12,400 ac) support soft-
woocd production. Approximately 200 ha
(500 ac) of forest are grazed north-
east of Koetong Creek, and currently
about 500 sheep graze the plantation
area south-east of Shelley.

B. Nature of the Land

l. Climate

Average annual rainfall varies from
about 890 mm (35 in.) near Burrowye to
about 1,140 mm (45 in.) at Shelley. The
rainfall pattern shows a definite winter
incidence and light snow may fall on the
plateau several times during the wilinter.
Frosts are commen and often severe,
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particularly 1in low-lying areas on the
plateau. Maximum temperatures of the

Hop bitter-pea is a common understorey
gpecies on the plateau

northern slopes and hillocks during
summer are falrly high and winter maxima
are moderately low. Frosts occur from
autumn through to spring.

2. Physiography and geology

The Guys Forest Creek-Burrowye Creek
divide and the Koetong Creek watershed
form a dissected plateau of rolling to
hilly topography, at a general elevation
of 600-700 m (2,000-2,600 ft). Steep to
very steep montane slopes in the
Burrowye Creek and Guys Forest Creek
valleys flank the plateau. These pass
into rolling to steep hlllocks at about
300-450 m (1,000-1,500 ft) elevation.
Most of the landscape has been formed on
Lower Devonlan grey granlte, wlth the
exception of some hillocks and montane
slopes in the northern section of the
block formed on Ordovician schists.

3. Sclls

Friable reddish gradational soils pre-
dominate on the plateau. Outcrops of
Franite boulders commonly occur on the
tops of low rldges and hlills. Granilte
floaters occur in the soil in many
places, and decomposing rock 1s encount-
ered at shallower depths on hills and
ridges than elsewhere. Soll depth 1s
usually about 1-2 m (3-6 ft). Weakly
bleached massive gradational soils occur
on the steeper slopes of the plateau and
predominate on the montane slopes.
Narrow rlidge tops and the steepest
slopes are occupied by undifferentiated



stony lcams. Friable brownish or red-
dish gradational solls may occur in
sheltered gullles that have a scutherly
aspect. The more gently sloping country
of the hillocks land form has reddish
duplex solls.

Undifferentiated sandy loams and weakly
bleached massive gradational soils occcur
on alluvial fans and cones.

i, Vegetation

Radlata pine plantatlons at present
comprise about 40% of this block. They
have mainly replaced narrow-leaf pepper-
mint open forest III, which 1is the
predominant vegetatlion of the remainder
of the plateau land. Thls vegetation
unlt also extends down valleys and
sheltered gulllies in the north and east.
Its understorey on the plateau usually
comprises a dense sward of tussock grass
with scattered shrubs (mainly handsome
flat-pea), or mainly a bracken fern or
hop biltter-pea layer. The understorey
in the moist gullies includes bracken
fern, flshbone water-fern, hazel poma-
derris, and blackwood.

Broad-leaf peppermint open forest II
occuples most of the drier slites, except
for some red stringybark:long-leaf box
open forest II on the drlest northerly
aspects., The broad-leaf peppermint

open forest has a grassy to scrubby
understorey. Shrubs 1include handsome
flat-pea and purple coral-pea. The
grass 1s mainly tussock grass.

2e7

The greater glider - an inhabitant of
the plateau country

Minor stands of swamp gum open forest II
are located in the headwaters of Phea-
sant Creek. The understorey forms a
dense cover and includes mountailn tea-
tree, the common reed, and fishbone
water-fern.

5, Fauna

Brief surveys of the mammals, reptilles,
and amphiblans of this block were
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carried out by the National Museum and
P.,A. Rawlinson in 1971/72. The populat-
iocns can be thought of as occupyling
three main habitat types: the plateau
areas form one type, the ridges and
slopes form another, and molst gullies
form the third.

Eastern grey kangaroos are common on the
plateau and broad ridges, preferring to
browse in the grassy forest. Small
ground-dwelling mammals such as phasco-
gales were not trapped, but are never-
theless expected to be present on the
plateau. Greater glliders were present.
Brush-tailed possums, sugar gliders, and
feathertall gliders alsc contribute to
the arboreal population. Bats are
common around cleared areas. A specimen
collected at Shelley was 1ldentifled as
the lesser long-eared bat.

The fauna of the ridges and slopes was
not studied, but the wlde-ranging
mammals of both plateau and gully hab-
itats should be present.

The gully habltat of tall eucalypts and
dense understorey of mountaln tea-tree,
ferns, and grasses supports a varlety of
mammals, including the black-tailed
wallaby, long-ncsed bandicoot, brown
phascogale, dusky phascogale, and the
bush rat. Wombats were present in all
habitats.

The spur-winged plover breeds here in
clearings. The nolsy frilar-bird has
been recorded 1n forest near Little

Koetong Creek. Specles such as the
superb blue-wren, grey thrush, and grey
fantall frequent the molst gullies. The
white-throated tree-creeper and kook-
aburra occur throughout the forest.

Five amphibians and twelve reptiles have
been recorded for the block. The

garden skink (Leiolopiema guichenoti)
and the three-toed skink (Hemiergis
decresienegis) are very common over the
entire area. Other species such as
black rock-skink (Egernia saxatilis),
three-lined skink (L. trilineatum), and
weasel skink (L. mustelinum) have been
recorded.

€. Land systems

Towong sub-system 50%; Koetong land
system U40%; Dart sub-system 6%; Thowgla
sub-system 2%; and Lucyvale sub-system
2% .

C. Capabilities
1. Flora

The capability for flora conservatlon 1is
moderate to high. The species present
are assoclated with the narrow-leaf
peppermint, broad-leaf peppermint, swamp
gum, and red stringybark:long-leaf box
forests., A list completed for the
Shelley area appears in Appendlx II, It
includes the significant specles Eehino-
pogon cheelii, Mirbelia oxylobioides,
Pimelea treyvaudii, and Spiranthes
ginensis.



2. Fauna

This 1is the only block for whiech a reas-
onable amount of Information on mammals,

reptiles, and amphibians i1s available.
The gullies have a high capability for
fauna conservation. The long-nosed
bandicoot, black-talled wallaby, two
phascogale species, the bush rat, and
common wombat were recorded for the
gully habitat. In addition many less
common reptlles occurred in gullies.

The plateaux and rldges have a high to
moderate capability. This habitat con-
tains the large herbivores and the
feathertall and greater gliders.
Although small mammals were not trapped

in this habitat, the brief nature of the

survey precludes any assumption that

they are absent. A number of the common

bird species occur in the area. The
noilsy friar-blrd has also been recorded
for the block.

3. Hardwood production

The capabllity for hardwecod production
is moderate. Stands of blue gum occur
in some gullies and on sheltered sites
at the higher elevatlons.

., Softwood production

The block has a high to moderate capa-
bllity for softwood production. Areas
of narrow-leaf peppermint forest on the
plateaux and less-steep slopes would be
capable of produclng radlata pine of
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.

The long-nosed bandicoot ie common in
moigt gullies

site qualities II to III. Some broad-
leaf peppermint stands grow to about 20-
38 m (70-90 ft), and such sites should
prove suitable to marginal (site
qualities IV to VI). The main areas
sulted to softwood preduction are the
upland areas In the headwaters of
Burrowye Creek, the catchment drained by
Koetong Creek, and the less-steep head-
waters of small tributaries that flow
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into Burrowye and Little Kcetong Creeks.
The more dlssected land in the Burrowye
and Lighfoot Creek valleys and to the
north of the present plantation is
mainly marginal to unsultable for soft-
wood production.

5. Agriculture

The less-steep upland areas adjoin
private property in the west and south
of the block. These have a high to
moderate capabllity not only for cattle
and sheep production on perennlal pas-
ture but alsc for horticulture, includ-
Ing productlion of poctatoes, apples, and
strawberries. Elsewhere, the capability
1s low. The major factor limiting the
area's capability for agriculture is the
cold winters, which limit pasture
growth. The solls could also requilre
fairly heavy applications of superphos-
phate and the use of the trace element
molybdenum for successful pasture estab-
lishment. Fully developed permanent
pasture areas should be capable of
carrying U4-6 dry sheep per acre or their
equlvalent 1n other stock.

Development (including clearing, fen-
cing, and sowing down to perennial
pastures) could cost up to $80 an acre.
Cattle and sheep for stocklng would be
an additional cost.

There 1s scope for complete farm units

to be located on the plateau, but 1t is
more probable that the plateau country

will be developed for spring, summer,

and autumn grazing, in association with
lower, generally warmer country to
whilch stock can be moved 1f necessary
during the winter months. Alternative-
ly, fodder conservation could supplement
winter feed requirements.

6. Honey

As the block malnly carries narrow-leaf
peppermint, broad-leaf peppermint, and
candlebark gum, it has only a low
capabllity for honey production. It has
some limited potential on red stringy-
bark:long-leaf box sites in the north.

T. Water

The block has a moderate to high cap-
abillity for water production. Burrowye,
Guys Forest, Beetoomba, Pheasant,
Koetong, and Little Koetong Creeks draln
the land. Burrowye Creek at Burrowye
has a mean annual discharge of 19.6
million cu m (15,900 ac-ft). Beetoomba
and Pheasant Creeks contribute directly
to Cudgewa's water supply.

8. Minerals

The capability for production of tin and
tungsten from both alluvial and lode
deposits 1s low.

9., Recreatlon

Koetong block has a moderate capabllity
for recreation. Features for sight-
seelng, picnicking, and driving for



pleasure include Lawrence Lookout and
the plne plantation and nursery at
Shelley. Areas 1n the headwaters of
Burrowye and Pheasant Creeks are sult-
able for nature walks. Burrowye and
Koetong Creeks provide fishing for brown
and rainbow trout.

D. Hazards and Conflicts

The so0ll eroslon hazard on the plateau
areas 1s low. However, the intensive
road system asscoclated with the plne
plantation can be a source of erosion if
the roads are not properly constructed,
A moderate sheet and gully erosion
hazard affects the more dilssected
gountry, for example in the Guys Creek
and Burrowye Creek valleys. The flre
hazard 1s moderate in the northern
section of the block and low in the
southern section. The potentlal
hazards to the plne plantation have
been discussed in Chapter 13.

The maln confllicts llkely are between
softwood production and nature conser-
vation. These can be minimized by leav-
ing strips along streams, corridors for
animal movement, and natural areas of
plateau country. Conflict may also
arise between fuel-reductlion burning
assoclated with protectlon of the
plantation and sc¢ll and nature conser-
vation.
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Stripe and areas of natural forest left
during pine plantation establishment

E. Significance

This block 1s primarily of significance
for softwood production and nature
conservation. It also has some signif-
lcance for agriculture.
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13. BURROWA

A. General

1. Loecation

This block comprises 14,240 hectares
(35,180 ac) of public land to the north
of Cudgewa, popularly known as Cudpgewa
Bluff. It lies in the County of
Benambra - portions of parishes of
Walwa, Burrowye, Jinjelliec, Jemba,
Cudgewa, Berringama, and Wabba.

Boundarles: The Beetoomba-Cudgewa
North road, Cudgewa North-Walwa road,
Walwa to Beetoomba via Walwa-Shelley
road, Een Lomond road, and Jewells
Lane.

2. Present tenure

Reserved forest: 7,840 ha (19,370 ac)
Occupied Crown land: 1,370 ha (3,380 ac)
Unreserved Crown land: 5,020 ha (12,410
ac)

Recreation reserve on Cudgewa Creek: 8
ha (20 ac)

Varicus stream frontages and road
reserves

3. General description

The timbered massif has small plateaux

at elevations between 1,000 and 1,200 m
(3,500 and 4,000 ft), and cliffs and
very steep montane slopes descendlng to
valley floors at about 300-450 m (1,000~
1,500 ft). The valleys are mainly
pasture land.

4, Present use

Of the main uses at present, a small
area of 240 ha (600 ac) near Koetong
Creek supports softwood production,
another small area in the north-west
carries grazing stock, and visitors pic-
nic and use walking tracks near Cudgewa
Falls to explore the nearby cliffs.

Some hardwood loggling has occurred in a
branch of Keelangle Creek.

E. Nature of the Land
1. Climate

Average annual rainfall is probably 760
mm to more than 1,020 mm (30 to more
than 40 in.). A rainfall station at
Berringama indicates an annual rainfall
of 1,020 mm (40 in.). Summers are
generally hot and relatively dry and
winters are cool and wet., Temperatures
would be cooler at the higher elevat-
lons.



2. Physiography and geology

The central feature of the block 1s a
massif consisting of steep montane
slopes with occasional perched basins
and small high-level plateaux at 1,000-
1,200 m (3,500-4,000 ft). Mount
Burrowa, with an elevation of 1,278 m
(4,194 ft), forms the highest poilnt on
the masslif. Cliffs around the massif
have glven rise to the popular name of
Cudgewa Bluff. Rock screes are common.
Rollling to hilly land at the base of the
massif generally reaches about 300-450 m
(1,000-1,500 ft) elevation.

Most of the massif comprises Jemba
rhyolite, an acld volcanic rock of Upper
Devonlan age. A north-south trending
belt of Ordovicilan schists underlies
this and extends beyond it to the north,
east, and south. Lower Devonlan granite
has a common boundary with the rhyoliltes
to the east and west. Limited outcrops
of Middle Devonlan gquartz prophyry and
quartz felspar porphyry are probably
assoclated with a ring dyke from which
the rhyolites originated. Alluvial
cones, fans, and terraces at the base of
the massif are deposits of Quaternary
age.,

3. Solls

The dominant solls of the montane slopes
are weakly bleached massive gradational
solls with a coarse sandy texture. On
the steepest, driest slopes, bare rock
faces or shallow undifferentliated steny
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Cliff on Burrowa maseif

loams occur, with undifferentiated sandy
loams at the foot of steep slopes. 1In
the basins and on the plateaux at the
higher elevatlons, friable reddish and
brownish gradational soils are to be
found. Weakly bleached massive gradat-
ional solls are assoclated with dralnage
lines on the plateaux. The landscapes
at lower elevatlions around the massifl
are characterized by weakly bleached
massive gradational solls where the
slopes are steep and reddish duplex
soils on rolling to undulating land
forms .

4, Vegetation

This block contains the most diverse
vegetation 1n the dlstriet. Differences
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in local climate due to the great range
in elevation from 300 m (1,000 ft) to
more than 1,200 m (4,000 ft) - and the

w! l"J
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Wonga vine (Pandorea pandorana)

marked effect of aspect due to a high
degree of dissection have caused this
diversity. Differences in parent
materials alsoc play some part. The full
range of native vegetation unlts 1n the
distrlet 1s represented, with the excep-
tion of the forest red gum and river red
gum units. Candlebark pgum:snow gum open
forest caps the ridges at the highest
elevations. Mature and regrowth stands
of alpine ash occupy some sheltered
situations below the hlghest ridges, and
the understorey associated with this
specles often consists of small trees
and tall shrubs.

Because of the topography, much of the
block follows a pattern trending from
north-east to south-west, comprising
narrow-leaf peppermint cpen forest III1
on the plateaux, broad ridges, and
southern aspects, and broad-leaf pepper-
mint open forest II on the dry ridges
and nerthern aspects,

The understorey under narrow-leaf
peppermint varies from a layer of
tussock grass to bracken fern to a tall
shrubby layer in moist gullies and in
sheltered situatlons. Many of the
gullies are quite attractive when
species such as wonga vine (Pandorea
pandorana) mountain oxyloblum (Ozylob-
ium ellipticum), Victorian Christmas-
bush (Proetanthera lasianthos), and
Australian clematls (Clematie aristatal
are in flower. Other species include
musk dalsy-bush, blanket-leaf, forest
lomatia, and silver wattle.



The understorey assoclated with broad-
leaf peppermint forest comprises mainly
a grassy (tussock grass) layer or one of
grass and low shrubs that include hand-
some flat-pea, hop bltter-pea, pgorse
bitter-pea, and purple coral-pea.

Some rocky slopes carry stands of red
cypress plne open forest I, with Kurra-
jong as an asscclated tree specles and
closed to open heaths of common fringe-
myrtle and other shrubs. Other dry
northerly slopes have stands of red
stringybark: long-leaf box open forest I
and II. The understorey on the norther-
ly slopes 1s normally sparse to scrubby.
These vegetation units represent the
drier end of the vegetatlion range and
occur mainly in the north of the block.,
Swamp gum open forest II is found on the
plateau, with an understorey that in-
cludes alplne bottle-brush (Callistemon
sieberi) and prickly tea-tree (Lepto-
gpermum juniperinum).

5. Fauna

Little 1s known of the fauna 1n this
block, but it probably covers a great
range because of the large range of
climatic conditions and vegetatlon.

Birds recorded for the block include the
wedge-talled eagle, bee-eater, dusky
wood shallow, satin flycatcher, white-
browed scrub-wren, grey thrush, red
wattle-bird, and crimson rosella. The
block probably also carrles a large
number of mammal species. Animals
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Fainbow bee-gater

recorded include the eastern grey kanga-
roc, greater glider, and common wombat.

Burrowa block contains quite a range of
reptile specles, including at least 10
of the 25 reptiles recorded for this
district, some cocl temperate specles
amont them. The coppertail skink
(Ctenotue taeniolatum) has been recorded
on the lower slopes of the Burrowa mas-
sif near Guys Forest.

6. Land systems
Jemba sub-system €7%; Magorra sub-system

17%; Towong sub-system 6%; Lucyvale sub-
system 5%; and Murray land system 5%.



The tree-dragon (Amphibolurus muricatus)
i8 one of 2§ reptilee recorded for thie
bloek.

C. Capabllities
l., Flora

This block has a very high capability
for flora conservatlon because of the
great diversity in vegetation types,
which vary from candlebark gum:snow gum
open forest to the red cypress pine
complex. The many attractive shrubs

and plans include the wonga vine,
Australian clematls, and various specles
of orchids - greenhcods, caladenlas, and
the bird orchld (Chiloglottie gunnii).
The endangered specles Grevillea
Jepheottii has been recorded for Mount
Burrowa. FPimelea treyvaudii, a signif-
icant specles, has also been recorded.

2. Fauna

It 1s highly likely that thlis block has
a high capabllity for fauna conservation
because of the wide range in vegetation
and climate. The large herbivores
(eastern prey kangaroo, wombat, and
black-talled wallaby) are represented as
well as the possums and gliders, and
phascogales and native rodents probably
occeur here also. Similarly, the block
contalns many and varlied blrd specles,
and almost half of the reptiles recorded
for the district, including the tree
dragon, grass skink, garden skink,
three-lined skink, eastern water skink,
and tiger snake.

3., Hardwood timber

The capablillty for hardwood productilon
is generally low, although parts of the
plateau south of Black Mountain would
have some potential. Areas of regrowth
and mature stands of alpine ash could
produce high volumes, but would be
accessible only with costly and diffi-
cult road constructlion.

4, Softwood production

The most suitable area of any extent
oceurs in the Keelangle Creek basin 1n
the south-west of the block. It could
produce pine stands of site quality II-
IV. An area 1in the Stony Creek basin
would be suiltable to marginal for
radlata pine growth (site quality IV to
VI).



5. Agriculture

The malin areas suitable for clearing and
grazing sheep or beef cattle lie in the
lower basins of Keelangie and Stony
Creeks and largely coincide with areas
suitable for softwood production.

6. Honey

The block has a low capability for honey
production. No slites utllilze it at
present, and 1t has only limited potent-
ial.

7. Water

The capability for water 1s moderate to
high. The maln streams are Stony Creek
and Keelanglie Creek. The south-western
section of the block forms part of the
catchment supplying the township of
Cudgewa.

8. Minerals

The block does not contain any known
mineral deposits.

9. Recreation

Burrowa block has a high capability for
varlious forms of outdcor recreatlon,
including driving for pleasure, sight-
seeing, picnicking, nature walks, walk-
ing for pleasure, and fishing. The
public land at present has a rocad to the
south-western sector of the massif, and
a rcad to Cudgewa Falls, but very little
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other vehicular access. When combined
with rugged topography and wvarious view-
points from which panoramas of the
surrounding countryside may be seen,
this gives the block high values for
hiking, camping, and rock climbing. At
the same time these features make the
block excellent for driving for pleasure
and sight-seelng.

Walking tracks for protection and
recreation purposes have been construc-
ted near the Cudgewa Falls. Various
sceniec viewpolnts afford excellent
views of Pine Mountain, the Upper
Murray valley, the Snowy Mountalins, the
Mittamatite massif, and the Koetong
uplands.

Cudgewa Creek 1s stocked with brown
trout, redfin, and cccasional Murray
cod.

D. Hazards and Conflicts

The erosion hazard 1s high on steep
slopes, where weakly bleached massive
gradational scolls or undifferentiated
sandy loams carry sparse vegetation.
Despite the moderate fire hazard,
eroslon and cther consideratlons make
protection from fire of great import-
ance. Visitors using this area could
contribute to the hazard of fires,

The use of the blecek as a natural area
sultable for recreation activities could
conflict with even the minimum of hard-
wood logging because of the nature of
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the land. Recreatlon asctivities such as
hiking, camping, nature walks, and pic-
nicking would not conflict with nature
conservation. Cross-country driving
would conflict wlth these other forms of
recreation.

Softwood production and agriculture
would confliet with nature conservatlon
and recreation at the lower elevations.
The land to the east of Keelangle Creek
represents one of the uncleared remnants
of the Lucyvale sub-system. Other
areas, with the exception of some public
land in Lucyvale block, have been clear-
ed for agriculture or softwood product-
ion. The grassy narrow-leaf peppermint

forests provide a suitable habitat for
the eastern grey kangaroo and other
animals.

E. Significance

The main significance of this block is
for nature conservation, including
sclentific interest, because of 1ts
relatively natural condition, 1ts wide
range of vegetation, and the many out-
standing recreational features, includ-
ing cliffs, scenic viewpolnts, and
waterfalls. It is linked with the Pine
Mountaln massif by publie land, which
forms a low range of forested hllls.
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Table A
AVERAGE RAINFALL IN INCHESl
Station
Bethanga Burrowye Corryong KoetonéE Nariel Creek Tallangatta E Walwa

January 1.78 1.80 2.00 2.49 2.21 1.89 2.04
February 1.88 1.99 2.02 2.46 227 2.08 2,04
March 2.19 2.48 0k B 3.65 2.82 2.43 2.38
April 2.55 3.03 2.21 3.15 3.03 2.50 2.46
May 2.65 3.37 2,36 3.56 3.48 2.79 2.76
June 3.25 4.58 2.79 6.19 4,48 3.40 3.41
July 3.32 4.68 3.11 5.U49 4,56 3.68 353
August 3.22 4,62 3.05 4,94 4.g92 3.64 3.53
September| 2.40 3.30 2.60 b,47 34T 2.78 2,88
October 3.31 3.97 3.40 3.95 4,36 3.54 35T
November 2.54 2.85 2.50 2.92 3.11 2.59 2.67
December 2.16 2.41 1.96 3,18 2.61 = il I
Year 31.25 39.08 30.51 46.45 41.32 33.35 33.48
1. Conversicon: 1 in. = 25.4 mm

2. Figures for standard 30-year period, 1931-60.
from an earlier period and averaged for 29 years of records

Koetong flgures have been taken

3. Formerly Tallangatta; the name was changed when the town was transferred to 1ts

new site

11033/M2=17
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Table B

AVERAGE RAIN PER WET DAY {pointa)l

Station
Bethanga Corryong Burrowye Nariel Creek Walwa Tallangatta E
January 41.0 333 45.0 by, 2 ho.8 47.3
February 38.8 33.7 4g.8 45,4 51.0 52.0
March b2, 4 41.8 49.6 7.0 7.6 48.6
April 26.1 27.6 43.3 37.9 35.1 35T
May 23.9 26.2 42.1 38.7 34.5 40.0
June 25,73 23.3 45.8 AT «3 34.1 37.8
July 22.8 23.9 h2.5 35.1 3241 32.5
August 19.4 21.8 42.0 35.1 32.1 331
September 21.6 23.6 41.3 31.5 36.0 34.8
October 24,3 28.7 4y, 1 39.6 35.7 39.3
November 26.0 27 .8 h7.5 38.9 38.1 43.2
December 25.2 28.0 48,2 37 .3 36.8 42.6

1. Conversion: 100 points = 25.4 mm
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Table C

TANK EVAPORATION IN INCHES®

Month Hume Reservolr 2South—eastern part Eﬁorth—western part
of district of district

January
February
March
April
May

June
July

August
September
October

-
-

W o O WA AT W AR

November

-

th W =2 O Q = N ==
L I T Y o B i = I & S — i & = R = R [ 1%
Y A T S e T 16 T — W

December

LS B 7 T LS B o T o B 1 B i i W
VWi o O O WO O W O oWoaun

=
o
.-.,J
(W]
(=)
o
=
nJ
o

Year

1. Conversion: 1 in. = 25.4 mm

2. Estimated from Commonwealth Bureau of Meteorology Maps
of Tank Evaporation, in inches, Australian Sunken Tank

1o33 218
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APPENDIX II

VASCULAR PLANTS AT FIVE LOCALITIES

(From comblned lists recorded by J.H. Willis, between 1962 and 1971, on Mt, G
J.H. . Granya, Mt. Lawson, Shell
Mt. Burrowa (except highest peak), and Pine ﬁountain} ' o i i

These l1isats cannot be used for strict comparison as they inveolve differing areas covered and time spent in
callectlion of the data, but do indicate the relative dilversity of the localitiles.

¥{asterisk) Indicates a naturalized alien.

Mount Granya
Mount Lawson
Shelley

Mount Burrowa
Fine Mountailn

b =l )
oW ommn

Census G L 3 B P Census g L 3 B P
FTERIDOFHYTA SPERMAFHYTA

Ophioglossum coriaceum X GYMNOSPERMARE

Culeita dubia ¥ X Callitria endlioheri X X
Anogramma leptophylla 4 *Pinue radiata X

Pellaea falecata ¥ ANGIOSPERMAE

Cheilanthes distana X Typhaceae

. tenuifolia X X o|x Typha domingensis X |x
Adiantum aethicpioum X X X X

Fteridium eaculentum X X .4 Gramineae

Polyetichum proliferum X Hemarthria uncinata X
Aaplenium flabellifolium X X |x Bothrioehloa ambigua X
Plaurcacrus rutifoliue X X Themeda australia ¥ ¥ X
Blechnum nudum X 4 X X *Setaria geniculata X
Selaginella humillima b 4 Mierolaena atipoides ¥o|x
Tapetes humilior X




Census

£3

=

243

*Eromus diandrus

®B. mollis

2R, madritensis

¥Vulpia bromoides

Y, myuros

*Lolium perenne
Poa australis (agg.)
P, tenera

P, annud

% Briza minor
Phragmites australis
Eragrostia brounii
Agropyron scabrum

¥ Hordeum leporinum
Agroatis avenacea
Peyeuria rodwayt
Dighelachne erinita
p. seiurea
Pentapogon quadrifidus
Eechinopogen ovatus
Cynodon dactylon

* Anthoxanthum odoratum

® Holeous lanatus

* dira caryophyllea
Danthonia pallida
D. longifolia

D, eriantha

bD. pilosa

o

B b

B e e Be e B

Census

0. pentetllata
Stipa hemipogon

Cyperaceae

Cyperua lucidusa
Seirpus inundatus

S, subtilisaimus

5. antaretious
Eleocharia atricha
Sehoenus apogon
Lepidoaperma laterale
L. sp. (filifornm)
Carexr appressa

., breviculmisa

Centroleplidaceae
Centrolepis aristata

. strigosa

Juncaceae

Luzula campestris (agg.)
duncua bufonius
7. capitatus

Jd. filicaulis

J, usttatus

Liliaceae
X¥anthorrhoea australis

o e B B

BT
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Census

)

ta

Lomandra longifolia
L, multiflora
Buprchardia umbellata
Anguillaria diciea
Bulbine bulboaa
Thysanotus patersonii
Ts tuberocaus
Dichopogon strictus
Arthropodium minua
Stypandra glauca

5. eaespitoaa
Dignella revoluta

D, taamantea

Iridaceae

Patersonia sericea

Orchidaceae
Dipodium punctatum
Thelymitra aristata
' pauetiflora

I'. media

Caloohilua robertsonidi

Migrotis parviflora
M, unifolia
Aecianthua exasertua
A. reniformia

Corybas dilatatus

be Bx b be

B e B Be Dw g B 3w B de e B

B e be e

Census

&

L

Chiloglottia gunnii
Glospodia major
Caladenta menziesiti
¢, dilatata

C. anguatata

€. earnea

Diuris maculata

D. sulphurea

Ptercatylis longifolia

P. nutane
P. pedunculata

P. mutieca

Casuarinaceae

Casuarina stricta

Urticaceae

Parietaria debilia

Proteaceae

Persoonia rigida

P, ehamaepeuce
Grevillea ramcaissima
G, Jepheottii

G. Llanigera

G. polybractea
Lomatia fraseri

L. myricoides

B B D B e

e

T e

B B Bw Dw Bq B e B B

BB e B
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Census G L. 8 | B & Census G L[S]|B]|P
Bankaia marginata X | x X Ranunculus lappaceus X |x (x| x | %
R. pachyecarpus X
Santalaceae BR., muricatus X
Ezxocarpos cupressiformis ¥ x| ¥ (x| x R. collinue X
E. striotus X X R. sessiliflorua X X ¥
dmphacomeria acerba X
Choretrum pauciflorum X X Lauraceae
Cassytha melantha X X X
Loranthaceae C. pubescens X
Amyema pendulum X X x
Cruciferae
Polygonaceae ¥Nasturtium officinale X
Rumez brownii X X
*R., acetosella X X X X Droseraceae
Polygonum prostratum x Drosera auriculata X |x |x | x
D. peltata
Portulacaceae
Montia fontana 4 Crassulaceae
Crassula aieberana X ¥ | X
Caryophyllaceae
Spergularia rubra X ¥ Pittosporaceae
¥Polyearpon tetraphyllum X Buprgaria spinoaa ¥ |x x | x
¥Cepaatium glomeratum ¥ | x | x | x| ¥
Stellaria pungens x| x x| x Resaceae
*Petrorhagia prolifera X *Rosa rubiginoea X X
Rubus parvifolius X |x |x|x |Xx
Ranunculaceae ®R. proecéerus ¥ X
Clematis aristata ¥ | x | x Acaena anserinifolia X X
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Census

L

La

A. ovina

Mimosaceae
Aegetia buzifolia
A, dealbata

Ad. kettlewelliae
A, lanigera

A, melanozylon
A. phasmoides

A. rubida

A. siculiformia
4., ulieifolia
A

vernteiflua

Papllionaceae
Mirbelia oxyloboides
Ozylobium elliptioum
Gompholobium huegelii
Pavieaia latifolia

D, ulioifolia
Pultenaea cunninghamii
F. humilia

F. platyphylla

P, polifolia

P, paleacea (var.)

F. procumbens

P, wrolandii

Dilluwynia ratorta
fvar. phylieifolial

P S

R

E

e T

Census

D, sericea
Platylobium formosum
Boesstaea buxifolia
Hovea heterophylla
Degmodium varians
¥Tpifolium arvenae
B7., campeatre

*7. dubium

*r. glomeratum

7. pepens

®7, subterraneum
Indigofera auatralis
Glyeine olandeatina
Haprdenbergia violacea

Geraniaceae
Gepanium potentilloides
. solanderi

Pelargonium australe

Nxalidaceae
Oxalits cornteulata

Rutaceae

Boronia nana
var. hyssopifolia

Crowea exalata

Phebalium lamprophyllum

F, sp. nov,

Bo o Bg Bg B e b

e ome B 2w

D T




Census

247

Asterclasia asteriscophora
Correa reflexa

Tremandraceae
Tetratheca eiliata
. glandulosa

Folypalaceae

Comeaperma ericinum

Euphorblaceae
Porgnthera mierophylla

Mierantheum hexandrum

Callitrichaceae
¥callitriche stagnalis

Stackhousiaceae
Stackhousia monogynd

S. viminea

Sapindaceae
Dodenaea cuneata
D. boroniifolia
D, rhombifolia

Rhamnaceae
Pomaderria aapéra

Gensus

Epyridium parvifolium

Malvaceae
¥Modiola saroliniana

Sterculiaceae
Brachyehiton populneua

Dlllenlaceae
Hibbertia obtusifolia
H. sericea

H. serpyllifolia

Hyperlcaceae
Hypericum gramineum
*H. perforatum

Viclaceage
Viola betonieifolia

V. hederacea

Thymelaeaceae
Pimelea aziflora
P. linifolia
P. treyvaudii

Myrtaceae
Eucalyptuas bridgesiana
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census

Eucalyptua eamphora

E. chapmaniana
E. dalrympleana
E. delegatensie
E., dives

E. gontocalyx
E. maerorhyneha

E. manntifera

-

obliqua
pauat flora
radiata
rubida

gt=-dohnii

mom Mmoo

« blakleyi

Leptospermum grandifolium
L. jJuniperinum

L. miapomyrtua

L. phylicoides

Kunzea parvifolia
Calliatemon pallidus

. afeberi

Calytrix tetragona

Mioromyrtus cilatua

Onagraceae

Epilobium ecinereum

S e Be B

T S A

e B B e Be By B

-y

E

o B

P

Census

4

Haloragaceae
Haloragis tetragyna
H, elata

H. mierantha

Arallaceae
Meghemopanar sambueifolius

Agtrotricha ledifolia

Umbelllferae
fiydrocotyle laziflora
. sibthorpioides

H., eallicarpa
Oreomyrrhis eriopeda
Paucus glochidiatua

Epacridaceae
Melichrus urceolatus
Leucopogon attenuatus
L. ericoides

L, rufus

L. virgatus

L. biflorus
Aerotriche serrulata
Monotoeca scoparia
Brachyloma daphnoides
Epacris breviflora

B B e

b e e B B

Bz
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—
Cenaus

Census

E. impressa

E. mierophylla

Primulaceae
Yinagallis arvenstia

Gentlanaceae
Gentianella diemenais
[¥Centaurium pulohellum
¥Centaurium minug
Sebaea ovata

¥risendia filiformis

Convolvulaceae
Dichondra repens

Boraglnaceae
Mycsotia guetralis
Cynoglossum auatrale
€. sauveclensg
#Echium lycopeia

Polemoniaceae
[fNavarretia squarrosa

Lablatae
Mentha auetralia
rH. pulegium

Prunella vulgaris
Seutellaria humilia
Progtanthera lasianthoa
F. rotundifolia
Megtringia eremicocla
Ajuga australis

Serophulariaceae
FVerbascum virgatum
Graticla peruviana
Euphrasia eollina
Veronieca derwentiana
V. perfoliata

V. ealyecina

V. arvensis

V. anagallis-aquatica
Parentuoellia latifeolia

Bignoniaceae
Pandorea pandorana

Lentibulariaceae
Utricularia dichotoma

Flantaginaceae
Plantage varia

P, lanceolata

B B B B B e
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Census

Rublaceae

Coproama hirtella
. gquadrifida
Opercularia varia
Galium gaudiehaudit
§. pariaienae

Asperula secoparia

Campanulaceae
Wahlenbergia gracilenta
V. quadrifida

N. atrieta

Lobeliaceae
Lobelia gibbosa
Isotoma axillaria

. fluviatilie

Goodenlaceae

Dampiera purpurea

Brunocnlaceae

Brunonia australis

Stylldiaceae
Stylidium graminifolium

5. itrundatum

Census

Composltae

Olearia adenophora

0., argophylla

0. erubescena
®Conyza bonarienria
Lagenophora stipitata

Brachycome angustifolia
var. heterophylla

B. diveraifolia

B, multifida

B. ptychooarpa

B, seapiformia
Sigeabeckia orientalis
Cassinia aculeata

. longifolia

Haeockeria czothamnoidea
Haliohryaum bracteatum
H. seorpioides

H. semipappoaum
Helipterum albicans

H. australe

Stuartina muelleri
Gnaphalium involueratum
7. Japonicum

T. purpureum

Craspedia glauea
Senecio lautua

8. linearifolius

e

ey




Census G L S B P
S. higpidulus X X X
5. quadridentatus X X X X X
Bedfordia salieina X
Cymbonotus preissianus X X X | X X
¥Aretotheca calendula X X
*Carduus pycnocephalus X X
*Cirsium vulgare X X X X X
Microseris scapigera X X X ) ¢
¥Taraxacum officinale X
¥Chondrilla juncea X
¥ Hypochoeris radicata h 4 X r | & |¥
¥H., glabra X X
Sonchus oleraceus X X
¥5, asper X X X
Total no. of species - 112 |137| 92 |178 [263

No., of naturalized aliens

-(19) (8) (32) (12)(32)
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APPENDIX III
NORTH-EASTERN AREA, DISTRICT 1
NATIVE FAUNA LIST

This lists natlive birds and mammals recorded lor the area, with an indication of the habitats in which
they are most likely to be observed and thelr status., Records of accldental or rare vislts have been
omitted, as land use changes 1n the study district will have no significant effect on the populations of
these specles.

Records for birds have been obtained from rellable observers and have been checked with the Museum
lstaf". Hecords for mammals have mostly come from official collections. Other mammals included in the
list are sightings Crom relliable sources.

Asterlaks indicate species that have speclal significance in thils dlatrict and that are referred to in
Chapter 11.

HABITAT TYPES STATUS
1. Wetland (swamp communities, rivera, lakes, The codes glven below denote status or manner of
dams) cgceurrence, on a relatlve basis, with reference to
avallable habitat within the study district. The
2. Open-forest (wet) (candlebark pum: snow estimates are based on general experlence rather
gum, alpine ash, narrow-leal peppermint than actual counts. The situation ia changing
open=Torests) constantly,
3 Open-Toreat (dry) (broad-leafl peppermint, The first letter in the code indicates distri-
red strlngybark: long=-leaf box open= bution of sultable habltat:
foresta)
W = habltat wldespread in the study district
I, Woodland (dry hillocks) (lforest red gum R = habltat restricted to relatively few parts of
open-loreast) the study district
5. Woodland {(river flats) (river red gum The second letter in the code indicates population

d 2
open-forest) ensgity within areas of suitable habitat

C = commonly observed
6 Semi-cleared areas and forest marglins U = yncommonly observed
R = rarely observed
T Heath (includling red cypress pine stands) N = nomadic, number observed varying greatly from
time to time
4. Graseland Additiconal letters may be used to indicate:
9 Alr S8 = migratory species observed in the study distrilct

during summer

W = migratory species cbserved in the study district
during winter

H = commonly uses hollows in trees for nest site
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BIRDS Habitak Stotus
Habliat Status 1 2 3 ! 5 & 7 B
12 3 4 5 & A Banded landrall X q ]
Marsh crake i RU
Emu i i X X wR Australian spotted crake I AR
[uzky moorhen X "o
Fellcan i AU Swamphen K R
Darter i [:11] Spur-winged plover X X We
Banded plover X k3 WH
Black cormorant X AC Poub le=banded dotterel X RF, NW
Little hlack cormarant i RC Black=Cronted dotterel X RQ
Pled cormorant i R = - = - —
Listl led cor ant x RC ppanese snipe ¥
i —— Green ahank X RU, 3
Little grebe X R Sharp-talled sandplper X RU, 8
Hoary-headed grebe X AR Red-necked atint ] AU, S
d ] AR
ronY. dposses. knane a White=headed atilt X AU
White-necked heron X % WU
White-faced heron i X W fouthern stone curloew X X X X WH
White egret I A W
sLittle egret X A WH Silver gull X RU
Flumed ogret 1 ¥ WH Whiskered tern X RE
Nankeon night heron X KU
Brown bittern X RH Penceful dove i X Rt
Common brongewing X X X X X Wi
White ibia X . W N Brush bronzewing N ¢ WU
Straw=-necked lbila X ¥ WC N Crezted plgeon X X X i Wk
?u:lul upm]:r{h; 11 : X gg Wonga plgeon rox AU
low-bi nbil X
i el i Munk lorikeet x X X X X WH H
Black swan b Re Little lorikeet X X X X X WH,H
Mountaln duck F] X WL, H Swift parrot r X X I X WH M
Black duck RC
I:Ir:; te:: i RC,H ¥allow=tmilled black cockatoo X X WU, H
Chestnut teal i R Gang-gang cockatoo T WE
Blur-winged ahoveler ¥ HU Sulphur-crested cockaton r x x XA i WL H
Fink-eared duck X AU,N Galah ¥ X X i WCLH
White-eyed duck X AU
Wood duck i i % R, M Eing parraot 3 RR,H
Munk duck % HR Crimson rosella r X ¥ X WO, H
Eastarn roaslla r X X Wi, H
Blnek=shouldered kite X ¥ W Red-rumped parrot r x X X WC H
Whistling eagle X E X X X WC Blue-winged parrot ¥ * Wil H
sirey goshawk r X AR
Auntralian goshawk i i ¥ % q We Pallld cuckoo x X £ X WC, 5
Callared sparrowhawk ¥ X ¥ X x Wi sfrush cuckoo X x WH, 3
Australian little esgle A S Wi Fan-talled cuckoo X X x Wo, 3
Wedge-talled cagle P X X X X X W Horselleld bronze cuckoo I X X X WE, 3
Henlte-breasted ses eagle X RA Golden broaze cuckoo TP X x WH,5
apot h W
SE':';E:EF::'::;QT' % i ...E Boobook owl ¥ X X X X WC,H
tenfrigalfulcnn I X X X % w Barn owl £ X X X ¥ Wl H
1ttt X x x x X
Na.nlm:n :E:(:I'I-"l 1 X We Tawny Crogmouth i X X X X W
ek 3 . we wlet=nightjar ] X X X Wil H
Stubble quail X We
Spine-talled awift WD, 3
s e d 2 i Fork-talled swWift Wi, 5
Fainted guall X X X X WH
"Hrolga X X WH
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Habitat atatun Habitat Seatua
1 2 3 4 5 & B 2 3 A 5 6 8
SAzure Kingflaher b RAR,Z Golden whistler X X X X X W
Laughing kookaburra X K ] X X Wi H Aufous whistler x b X X X W
Sacred kingfiaher X X X W, G5H Olive whistler i HRE
Orey shrike thruah X X X X x W
Rainbow beo-sater r X x WC,5
Shrike=tit X X X X x W
shollar bird - ¥ WU, 8H Eastern whipblerd X HE
Superb lyrebied X RE Grange=-winged sittella - S S i we
Alnging bushlark x wu Brown tree-creasper X W, H
White=throated tree-crecper x X X X H WC,H
Weloome awallow X Wi "Red-browed tree-creeper X X AU, H
Tree-martin ki 1 X 1 I WE, 5 Histlertor bird X E X A X W
Falry-martin i X X X Wi, 8 Spotted pardalote X X X x X W
Esgtern atriated pardalote i L S W
Mustralian plplt X Wi Striated pardalote *x X X X we
Rlack=laced cuckoo=shrike X X X i X Wi Grey=breasted aflvereye b 4 ¥ X x X W
Little suckoo-shrlke X X % x Wil
"Ciondn bird I Wh 8 "Lewin honeyeater X RA
White-winged triller X X X WU, 5 Fugzous honeyeater X ks x X Wi
Yellow-Taced honeyeater X X X X X Wi
Australian ground-thrush x RR Whité=plumed honeyeater r X x RU
White-eared honeyeater X i ki X Wi
Spotted quall-thrush I X Wi Yellow-tufted honeyeater r x x Wil
Brown-headed honeyeatar X k X X We
fOolden-headed Cantall-warblerX RC White=naped honeyeater X X 4 X X Wo
Little grassbiprd i RC "Little friar=-bird ¥ X X1 X Wi
Reed warbler i AC .S "Holay friar=bird . % % X Ll
Brown songlark X W2 Creacent honeyeater X RR
Hufoua songlark ) X b w5 "Palnted honeyeater X X RR
Regent honsyeater i X X WH
Buperd bBlue wren x I X x X W Eaptern apineblll X x X X W
"uhite=throated warbler X X x Wi, 5 Holsy miner X X X Wi
Weatern warbler X X X Wh,3 Fed wattle-bipd X ¥ b X X WO
Weebill I X X WH
Strlated thornbill X X X i x Wi Diamond Firetall q X X Wit
Little thornbill X X X Wi Rad=browed finch X X X I Wi
Brown thornbill X X X X x W tebra inch ks X X X WA
Buff=rumped thornbill X X S X X WC
Yellow-rumped thornbill X X X X W Olive=-backed arlcle i ks X X WC, 8
White-prowed serub-wren kS X X X X Wi
Large-billed acrub-wren X RR Magpie lark r X Wit
Speckled warbler x ¥ ¥ x Wi White=wingesd chough r % I x Wi
Fllot bilrd X KA
White-Fronted chat X KA Masked wood-awallow SR S WU, 3
White-browsd wood-awallow X X X WU 3
Jacky winter - O G T | We Dusky wood=awallow r x I Wi
Scarlet robin i X X X X W
"Red-capped robin r X x RU Fled curradong b 0 W
Plame robin X i X X X X WC Grey currawong X X x X Wi
Pink robln i x R Grey buteher-biprd ¥ X x I X Wi
Rose robln XX R Rlack-backed magple LA Wi
Hooded robin i X X WH White=backed magple X X Wi
Southern yellow robin x X I W
"garin bower-nird X x Wi
Grey fantall X x X X x W
Rufoun fantail ¥ AU, 5 Australian raven X X X . & W
Willle wagtail X r X X We Little raven X X WC
Leaden flysatcher L Wi, &
Satin flycatcher r X Wu 3
Reatleas flycatcher K X X X Wi




HAHMALS

Comman name Selentlfie name Habltat Status
2 3 85

Eahldna Tachyglodsus acuioatus +X X X X W

Splatypun Opnithorhynohue anatinua RU

ITiger cat Dagayurue maculatus X WH

Brown phascoghile Angachinug ptuareid ¥ ¥ X W

Dusky phascopale Antechinus swainsonid i x W

Tuan Phagaogals tapoatafa X WA, H

fLong=nosed Ferameles nasuta X x W

bandicoot

Brush=talled Trishoeurus vulpecula rx X X WE L H

poasum

Aing-talled Faeudocheirua peregrinus I X x ¥ W

poasum

Sugar glider Pataurus brovissps r X X X WU

"Greater gllder Sohoinobates volana X X WE M

Peathertall Acrobaten pygmacus L % 5 % WU H

glider

Yambat Vombatusd LpPsinis I X W

"Eastern gray Mocropus gigantdua X X X X W

Kangaroo

"Rlack-talled Wallabkia bicolor r X X X WC

wallaby

Bush rat Rattun fuscipes X ¥ X [

Fastern water Kydromye ohrysogaster REC

rat

Lesser long- Nyotophilus geoffroyt L % ¥ % WO H

eared bat

Dingo Cania familiaria L S Wi

FROBABLE AMPHIBIAN SPECIES

Common name
(tree Crogs)

tlolden bell Crog
Tree frog
Rocky river frog
Tree frog

(non=tree rrogs)

+hrown froglet
Froglet

+Froglet

Bullfrog
+Bullfrog

Marsh frog
+3triped marah frog
Spotted grass [rog
Spadefoot toad
+Toadlet

Toadlet

Toadlet

+ recorded for district

FISH

++Aalnbod trout
++Erown trout
++Carp
Murpay cod
Trout cod
Maocquarie perch
+thed fin
Blackfish

++ Ilntroduced specles

255

Selentirie name
HYLIDAE

Hyla qurea paniformis
Hyla evingi

Hyla lesueuri

Hyla paroni

LEFTODACTYLIDAE

crinfa atgnifara

¢rinfa parinatigndfora
crinia victoriana
Limnodynaates dumerili
Limnodymasten interioria
Limmodynastes fletehari
Limnodynaatea peroni
Limnodynasten tasmanionaias
Neobatrachue piotue
Paaudophryne bibroni
FPasudophryne dendyi
Uparcleia rugosa

Salmo gairdnerd

Salmo trutta

Carasaiun 8D,
Naceulloghella peali
Macoullochalla maogquarienads
Naegquaria aguatralaaica
Paroa fluviatalis

Gadopats marmopgtue
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REPTILES
Distribution of reptile aspecies In
Vietoria by zocogeographle reglons e
: Eyrean Bassian 1] 2| 3|u|s5}6|7 |8
Species recorded for Common names T
prateter True |Murray ¥army Leod | Fold cizrggt:giatlua
Eyrean| Alver tempy btemp.| temp. (aee notes 1=1)
carridor Zone | zone | 2one
only
CHELYIDAE
Chelodinag longifocllia Long=necked tortolse = ¥ + + + #l 2 laslelxlalals T0
AGAMIDAE
Amphibolurus murioatus Tree dragon + - + - - -] ]t el |- HO
SCINCIDAE
LYGOSOMINAE
Anotia maccopi Skink - - - + - = ¥j=]=]=|=]=]= TO
Crenotua robustus Striped skink + - + - - - =] k] -]+ HO
Ctanotua taentolatum Coppertall skink - - + - - sl s |a]lales|=]%]= HO
Hemiergia decreaienats | Three-toed akink - - + - - SRR EREIERE: v
Letolopiama Grasa skink - - - + + = +]=]=|=]=]=]=. HV
antrasaateausi
L. guichenoti Oarden skink - - + + - |+l e |+ |e]+ ]|+ HO
L. mustel inum Weasel skink - - + + - =l 4 ]|=]|=]=]=]=]= T
L. trilinsatum Three-1lined skink - - + + - =l =% |*]|=|+]+ ]|+ HO
L. weekesae Skink - - - + + =l *#|=]=|=|=1=]= HY
Leriata bougainvilll Bougainville's skink + - + + - - ==t ]| =f=]=]= ™
Mopathia linecoocellatua | Snake-eyved skink + = + - - ]l === =]+ HO
Sphenomorphus tympanum
(warm temperate form) Eastern water skink = = + = e = * | ¥ |=]=|*]=1]= HV
SCINCINAE
Egernia sarattlia Black rock akink = = + + = sl ¥laslslas]ls]s]= HV
B, astriolata Tree skink + - + = - | w b=l s ]= HY
E. vhitet White's skink e - + + + el # e ¥ )= e HV
Tiligua migrolutea Southern bluetongue = = - + = sl ¥ las]ls]|=slasls]= HY
T. #soincoides Common bluetongue - = + + = =l +|=]=]|=]=]=]= HV
ELAPIDAE
Demanaia textilie Brown snake + - + - - == |*[+]|=|+]=]+ HO
Dentaontia coronoidea White=1lipped snake - - - + + =+ |+ |=]=]4]=]= ™
D. auperba Copper-head - = - + + $|+|=]=]=1+]|=]= HY
(highlands rorm)
Noteochis scutatus Tiger anake = + + + . *ld |+ |=fF|=]=[= HV
Poaaudeohia porphyriacus | Black snake = + + = = F:|l = =il === HY
TYPHLOPTDAE
Typhlops nigrescens Blind anake + - + = - ] wm [H b e ol = TO
1. Method of thermoregulation 2. Mode of reprodyction
T = Thigmotherm (non-basking reptiles). This type of ] E Oviparcous. These are egg-laying reptlles and
reptile selects aultable temperatures In shaded require warm, dry sites for laying eggs.
situations and is thus limited directly by =
environmental temperatures. ¥V = Viviparous. These reptiles glve birth to live,
& fully developed young.
H = Hellotherm (basking reptlle). This type of reptile

uses the energy ln solar radiation to elevate body 3.
temperature and ao can remain active in low
environmental téemperatures, glven acceas to sunshline.

The only ovoviviparons apeclea, Anotis maccoyi, 1a
liated with the oviparous aspecles.

By Authority = C. H. Rixon, Government Printer, Melhourne



PU B LI C LA N D LAND CONSERVATION COUNCIL

VICTORIA

AND NORTH EASTERN AREA

DESCRIPTIVE

BLOCKS

) ‘Fy e
x i T )
8 ? ] 1,; *’-‘.;. _/ .
EAWSON Lu{:x Do
i, ; AT ik ,f;.’:;—-ﬂ'é

\‘\lﬂ by ;
Lﬁ{rvns'a‘ﬂip K/

W .- ~ ..E::j“'w'*i*'f -
i s v 7
i | Scale 1:250,000
) MILES o 2 4 3 8 0 ':
(i KILOMETRES o 5 10

e

LEGEND

r
Log Meidge ﬁﬁ_ﬁ Mest Bramch

ELOCK BOUNDARY ot
Block Number 1
Block Mame BETHANGA BLOCK

|82

PUBLIC LAND ]



Scale 1:250,000

Miles

Kilometres

a z 4 4 a8 0 \ﬁ‘_“\ o
o s 10

DIAGRAMMATIC SECTION

v
la: L
Scale

=

6.356

LAND CONSERVATION COUNCIL

VICTORIA

NORTH EASTERN AREA

DISTRICT 1

Metres
— 1200
&L
‘fg{h = 300
+ -

S+ + + + :*Gﬂﬂ
> 4+ + + -+ -—jﬂﬂ
:,.fj + + + +
?- + Dgr 4+ — 0
Z ;

Pt 0 F ok % 300
7SR B

Z + + + + — 00
é + + + + :

ﬁ — 300

DISTRICT BOUNDARY — " ~—

Geological boundary

i

Probable fault e
Dyke swarm E‘
Fossils F
Road N

COMPILED FROM INFORMATION AND MAPS SUPPLIED BY

THE GEOLOGICAL SURVEYS OF VICTORIA AND
E NEW SOUTH WALES.

SEDIMENTARY IGNEOUS | =
|- o E ._|_._. 'E.
T 2| g | 8
3T §|=|&|¢)| =
RECENT Qr
QUATERNARY —
PLEISTOCENE Qp
TERTIARY PLIOCENE T
UPPER sv:l par
DEVONIAN —
MIDDLE Dp
LOWER Dls
SILURIAN Sv
ORDOVICIAN 5 ms

Reference

JEMBA RHYOLITE

MITTA MITTA
VOLCANICS

Qp
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Dis

Stream alluvium, swamp deposits; sand, gravel, silt
High river terraces and alluvial flats, colluvial—alluvial fans; sand, silt, clay, gravel
Gravel, unconsolidated conglomerate, clay, sand

Rhyolite, rhyalite breccia, uff

Granite, leuco-granite

Quartz porphyry, quartz feldspar porphyTy

Granite, rhyolite, granadiorite. tonalite

i rrenis
Rhyodacite with minor rhyalite, tuff, agglomerate and sedimer

fo. slate, quarts veins, minar conglomerate.

Sandstone, sha
Sphist predomindnt

Gneiss predominant
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Major Tree Spacles
{Common Namae of Unit)

Associoted Tree Species

Major Understaray Spacies

| Opan-forest |

*Gandlsbark Gum:
Snow Gurm

Broad-teaf Peppermint

Snow Grass; Hop Bitter-pea,
Handsome Flat-pea, Leafy
Bossiaea, Golden Oxylobium

Open-forast 1Y

Alping Ash

Candlebark Gum
Blua Gum

Snow Grass; Hop Bitter-paa;
Common Ground Fern; Silver
Wattle,

Open-torast 111

Marrow-leal Peppermint

Candlebark Gum
Marnna Gum

Blue Gum

Brittle Gum
Broad-leal Peppermint
Red Stringybark

Tussock Gross; Bracken Fern,
Hop Bitter-pea; Common
Cassinla, Silver Wartle,
Blackwood; Blanket-leaf,
Musk Daisy-bush, Hazel
Pomaderris.

4 Open-farast 11

Broad-leaf Peppermint

Candlabark Gum

Red Stringyhark
Long-leaf Box

Blue Gum

Marrow-leaf Peppermint
But-But {Apple Box)

Tussock Grass; Bracken Fern,
Hop Bitter-pea, Handsama

Flat-pea

Open-Torest 1

Red Stringybark ;
Long-leaf Box

Candiebark Gum
Broad-leaf Pepparmint
Red Box

But-But (Apple Box)

Tussock, Kangaroo and
Wallaby Grasses; Handsome
Flat-pen, Golden Guinea-
flowers, Purple Coral-pea;
Grass tree; Silver Wattlo

Open-forest |

Red Stringybark :
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Open-forest |1,
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Redrawn from Vegetation map supplied by Forests Commission, Victoria, 1972



