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FOREWORD

The Land Conservation Council, Victorlia, establlshed by the
Land Conservation Aet 1970, carries out investigations and
makes recommendatlions to the Minlster for Conservatlon on
the balanced use of public land throughout the State. BSuch
an investigatlion was commenced in the alpine area in 1973,
and final recommendations for the area presented to the
Minister for Conservation in June, 1979.

In May 1982, the Councll was directed by the government to
carry out an investigation of public land within the alpine
area and to make recommendations on those areas that may

be added to the alpine park system.

The original alpine area report (published in July 1977) set
cut to describe and assess the natural resources of the
public land in the alplne area, and provided a factual basis
on which members of the community based their submissions to
Council. That report is now out of print.

The Council has now produced an abridged version of the report,
which contains the original text and maps but, because of time
and cost, does not include more recent informaticn or the
photographs. However, a supplementary report has been pre-
pared, which brings up to date iInformatlon on the tenure and
use of land In the area and sets out to assess the values of
public land outslde the existling system of parks.

The alpine area report and the supplement enable interested
members of the community to obtain and study the basic infor-
mation on the area, which the Council 1tself will study, and
so make informed and constructive suggestions to the Councill
for its consideration in the new investigatlon.

Submissions are now invited and should reach the Secretary of
the Land Conservation Council within 60 days of the publicat-
ion of this and the supplementary report, as notified in the
Vietoria Government Gazette.

'S.G.MecL. DIMMICK
Chairman

Land Conservatlon Council
464 s8t. Kilda Road
MELBOURNE 3004
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LAND CONSERVATION ACT 18970

EXTRACT

Publiec land

Section 2.

(1)

(2)

"Public land" means =

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

{1) unallenated land of the Crown including land
permanently or temporarily reserved under
section 4 of the Crown Land (Reserves) Act
1978 and State forest and parks within the
meaning of the National Parks Aet 1975;

(i1) wvested in any public authority (other than a
municipallty or a sewerage authority within
the meaning of the Sewerage Distriets Act
1958); or

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

(b) any other land which the Governor in Couneil
declares under sub-section (2) to be public land
ffor the purposes of this Aet.

"Reserved forest" and "State forest" have the same
meanings as in section 3 of the Foresta Aet 1958.

The Governor in Council may on the recommendation of the
Minister made after consultatlion wlth -

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

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

by proclamation published in the Government Gaaette
declare any such land to be public land for the purposes
of this Aet.

Funictlons of the Counecil

Sectlion 5.

(1)

The Councll shall =

(a) carry out investigations and make recommendations to
the Minlster with respect to the use of the public
land in order to provide for the balanced use of
land iIn Victoria;
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(b) make recommendations to the Governor in Councll as
to the constitution and definition of water supply
catchment areas under the Soil Conservation and
Land Utilization Aet 1958; and

(¢) advise the Soll Conservation Authorlty concerning
poliecy on the use of land (whether publiec land or
any other land however vested) in any water supply
catchment area.

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

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

(b) the conservatlion of areas of natural interest beauty
or of hlstorical interest;

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

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

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

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

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

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

(3) ‘Where the Councll recommends the allenation of any land
the recommendation shall include the Councll's opinion
as to the best method of alienating the land to ensure
the most satisfactory use and management of land in the
public interest.

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

Investigatlions, notices and reports
Section 9.
(1) The Council shall not make any recommendation under this

Aet in relation to any district or area without a prior
investigation of the district or area.
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(2) Before commencing any investigation under paragraph (a)
of sub-section (1) of section 5 the Councll shall pub-
lish a notlce in the Government Gagette, In a newspaper
¢cilrculating throughout the State and In a newspaper
¢irculating particularly in or in the vicinity of the
area or distriect to be Investigated stating that an in-
vestigation of the district or area described in the
notice is to be carried out for the purposes of this
Act.

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

(a) publish a report of the investigation;

(b) give notice in the Government Gazette of the
publicatien of the report, the address where
copies of the report may be obtained or inspect-
ed and stating that any submissions te the Council
in relatlion to such report will be consldered by
the Council if they are made within 60 days of
such notice; and

(c) publish notice in a newspaper circulating throughout
the State and 1n a newspaper clrculating partic-
ularly in or in the vicinity of the area or district
investlgated of the publication of the report, the
address where coples of the report may be obtained
or inspected and stating that submissions may be
made to the Council and the date before whlch they
should be made.

(4) The Council shall consider any submlssions in relation
to such report made by any person or body within 60 days
of notice belng glven under paragraph (b) of sub-section
63}

Notlece to be glven to public departments
and authorities in certaln cases

Sectlon 10.

(1) Not earlier than 60 days after notlice belng given under
paragraph (b) of sub-section (3) of sectlion 9, the Coun-
cil shall send a copy of its proposed recommendation
to -

(a) the Council of any munilcipality in the municipal
district of which any part of the area or district
to which the recommendation relates 1is situated;

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

(c) any person or body who made a submlssion under
sectlon 9 -
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and shall consider any submissions received within 60
days of the sending of such copy to the council,
authority, department, person or body or in the case
of a publie authority or government department within
such longer period as may be agreed upon between the
Minister and the Minlster administering that department
or responsible for that authority.

(2) Where any recommendation 1s made to the Minister under
thlis Adet 1t shall be accompanied by a copy of any
submissions recelved from any person body department
authority or council pursuant to the provisions of sub-
section (4) of section 9 or sub-section (1) of this
sectlon.

Government departments and authorities
to glve effect to recommendations

(3) Where the Council has made a recommendation to the
Minister under paragraph (a) of sub-sectlon (1) of
sectlon 5 the Minister may, after he has given not less
than fourteen days notlce of his intention so to do to
the Minister adminlstering a government department or
responsible for a public authority recommend to the
Governor in Council that notice of the recommendation or
that part of the recommendation that affects the
government department or public authority be given to
the government department or publie authority concerned
and where notice of that recommendation or part i1s so
gliven by the Governor in Council it shall be the duty
of the government department or publlc authority to use
all diligence and dispatch to give effect to such
recommendation so far as it affects any land vested 1In
or controlled by it.

Copy of every recommendatlion and of
proposals to be tabled in Parliament

Section 11.

A copy of every recommendation of the Councll made under
sub-section (1) of section 5 and of the proposals of the
Councll submitted to the Minister pursuant to sectlon 7 shall
be lald before both Houses of Parliament withln fourteen days
of the making thereof 1f Parllament 1s then sltting and 1f
Parlliament 1s not then sitting withlin fourteen days after the
meeting of Parliament.

A copy of the Land Conservation Aet 1970 can be obtalned
from the Government Printing Sales Office, 7a Parliament
Place, Melbourne, 3002.
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INTRODUCTION



1. AIMS AND METHODS

This report brings together information that 1is relevant to
declisions regarding the future use of public land in the
study area. It describes the physical nature of the land,
examines the exlsting and likely forms of land use, and
assesses the hazards assocliated with these uses. The report
does not contain recommendations, but aims at providing a
factual basis on which land use recommendations can be form-
ulated.

Existing informatlion collected from published reports, govern-
ment departments, public authorities, private organizations,
and 1ndividuals has been supplemented by short-term surveys

of plants, animals, and potential areas for possible future
alpine resorts.

Although public land has been emphasized, the report consid-
ers relevant aspects of all land in the study area to place
public land in perspective,

The text 1s divided into four main sectlons. Part 1, an in-
troductory section, cutlines the conservation principles that
are followed and gives a brief descriptilion and history of the
area.

Part II descrilbes the main features of the enviromment - for
the whole study area in most cases. Maps accompanying this
report show physiography, topography, geolopy, rainfall and
water resources, vegetation on public land, and land systems.

Part II1 deals with the main forms of land use that are likely
to make demands on public land, Hagards associated with

these land uses, such as soll deterioration and flre, are also
discussed. Recreation, primary production, and mineral maps
are also included. An indicatlon of wood resources may be
obtained from the vegetation map.

Part IV provides more detailed information and, for conven-
lence, the study area has been divided into 20 blocks. The
information is set out in a consistent format of headings so
that the reader can readily find specifie information for any
block and compare it with others,

A number of appendices include lists of climatiec data, fauna,
and flora for the study area.



2. CONSERVATION PRINCIPLES

Conservation 1is concerned with Man's relation to his environ-
ment. It is often sald to be the wise or balanced use of re-
sources. Because "wlsdom" and "balance" are not absolute
terms, the principles set out here attempt to explain this
concept.

Conservatlon can be considered as an endeavour to anticipate
and resolve conflicts between the individual and soclety
about the present and future use of resources, and between
competing uses of the same resource. The conservationist
must be aware of long-term needs and recognize that a commun-
ity requires land for recreation, scientific, and aesthetic
purposes as well as for the production of food, timber, and
minerals or for urban and industrial use.

Natural Resources

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

Non-renewable resources

The quantity of these resources does not lncrease signific-
antly with time, and use consumes them. In the last century
the expansion of Vietoria's economy was based on the exploit-
ation of gold - a non-renewable resource, The oll and gas
fields of Bass Strait provide another example.

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

Renewable resources

The guantlty of a renewable resource such as timber may in-
crease or decrease with time., Animal and plant communities
and landscape fall within this category. Abuse of these re-
sources may reduce them to such a poor conditlion that the
practical cpportunity to restore them teo a desired state is
lost for many generations.

Conservatlon of renewable resources requires a thorough
understanding of ecological principles and development of
sound management techniques based on those prineciples. An
ecosystem typlcally contains many interrelated components. A
change in any one of these will have effects elsewhere in the
system. In general, an ecosystem with a diverse range of
specles will be better able to adapt and absorb the impact of
sudden change - such as that caused by fire, disease, or
Man's activitlies - than a simple ecosystem with few specles.

Man 1s part of the ecosystem and, like every other organism,
influences and is influenced by the other parts. The dev-



elopment of new techniques has increased his ability to mod-
1fy the environment. Many new technigues have both advant-
ages and disadvantages. Often the disadvantages are not
obviously linked to the new techniques and only emerge 1in
the long term - for example, the use of insecticides can in-
crease production of food or fibre dramatically, but may
also reduce the population of predatory birds and insects
and so encourage the build-up of populations of other lnsect
pests.

Relations Between Resource Uses

Many uses of a resource are compatible., They may be supple-
mentary and add to each other, ‘or complementary in that one
use benefits from the other, but they may also be competit-
ive when an Increase in one leads to a decrease 1in the other.

For example, the relation between timber production and pile-
nlcking within a forest may be complementary in the sense
that picnickers galn access along tracks and use open spaces
created durding timber operations. It may become competitive
1f loggling makes the forest an unsuitable plcnic area, and at
other times pienlckers may present a conslderable fire risk.

In general, declsions on land use will involve selecting maj-
or land uses for a particular area, determining other uses
compatible wlth these, and specifying the lntenslty of use
above which they become incompatible.

The Principles of Land Use

In the past our soclety has grown (and the economic welfare
of the people improved) through mining, farming, timber
production, and industrial development. These 1ndustriles
have usually been given prime importance when declding the
use of natural resources. The present pattern of land use
1s, of course, a result of these past decilsions.

Recently there has been greater public demand for a shift in
emphagls towards nature conservatlon and recreatlon as the
economic welfare of the bulk of society has improved, the
need and opportunities for outdoor recreatlion have grown, and
an appreclation of nature has become more apparent.

The concept of balance is fundamental to land use and 1s dir-
ectly related to the values that soclety puts on the goods
and services that the land can provide. It alsc involves
consideration of the needs of all sections of soclety, on
both regional and State bases, as well as those of thils and
future generations.

These needs should be clearly stated as aims.

The intangible values of recreation, aesthetics, and preserv-
ation should be recognized by providing land for these pur-
poses, and by considering the impact of other land uses upon
them. The preservation of outstanding natural features
should be consldered.



Where several land uses are compatible, land should be avail-
able for the most beneficial combinatlon of such uses. To
achieve this, 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 sc that 1lts capabllity for that use is not im-
paired. Uncommitted land should be malntalned in a conditien
that will allow the wldest possible choice of future uses.

Revlew and reassessment of land will become necessary as soc-
iety and technology change.



3. THE STUDY AREA

The Alpine study area occcupies a large part of the Victorian
Eastern Highlands - extending from Mansfleld and Licola east-
wards to the Snowy River and Murray River headwaters, as in-
dicated on the locality plan (page 8).

This region comprises parts of the Shires of Mansfleld,
Oxley, Myrtleford, Bright, Tallangatta (formerly Towong), and
Upper Murray in north-eastern Victoria.

In Gippsland, about 80% of Omeo Shire lies within the study
area and also portions of Maffra, Avon, Balrnsdale, and Tambo
Shires.

With the exception of Omeo, the bulk of the population of
each Shire 1s outside the study area. Public land covers
approximately 14,250 sq km and private land 1,840 sq km.

Most of the publlie land (as defined in the Land Conservation
Aet - see page x ) 1is unreserved Crown land or reserved for-
est. Private land is mainly concentrated in the Omeo and
Tambo Shires.

Although it includes all the alplne and most of the sub-
alpine environments in Victoria, the area contains a wide
range of natural environments. Physlography, climate, solls,
and vegetation all show a marked variation over comparatively
short distances 1n some places.

Dry "rain-shadow" valleys contrast markedly wlth adjacent
mountains characterized by wet montane forests and, at higher
elevations, sub-alplne woodlands and alpine herbflelds, The
mountains are a hlghly lmportant source of water for Victorla
and contribute about one-quarter of the flow in the State's
river systems - the highest elevations being the most prod-
uctive. Water quality in streams in the study area 1is hilgh,
and most of them flow relatively rellably throughout the year.

Streams contribute water to a number of storages (used mainly
for irrigation purposes) outslde the study area. The Dart-
mouth Dam project when completed will be the largest water
storage in Victoria. This 1s completely within the study
area. It will supply water f{or irrligatlion and for hydro-
electric power generation.

Most of the public land 15 in one large contiguous area that
has high nature conservation values. It 1is highly important
for the conservatlion of animals that are characteristlie of
and common iIn the mountains as well as for the vegetation
that forms thelr habitat. Moreover many plants are endemic
to the study area. The rare mountain pigmy possum 1s only
found at a few locatlons at the highest elevatlons 1n the



study area and in the adjacent Koscliusko area. These ele-
vatlons also contaln a characteristlie insect fauna found
only in alpine and sub-alpine reglons.

Some land types are fragile and prone to damage. The alpine
and low-rainfall zones are the most vulnerable.

The forests of the study area support an important segment
of the Victorian wood-products industry. At present they
provide 32% of all hardwood sawlogs produced in Victoria.
This represents 85% of Victorian seasoning-quality sawn
timber and nearly one-quarter of framing timber for house
constructlion. Australian Paper Manufacturers draws part of
its hardwood pulpwood supply from the study area.

Agricultural land produces beef cattle and sheep for wool or
meat. Some of the property-owners Integrate thelr home-
property pastures with grazing blocks on publie land, there-
by running higher numbers of beef cattle than their property
alone could support. Most of the suitable agricultural land
has been cleared and developed. Apiarists make some use of
native flora to produce honey, but another significant use
is to build up the vigour of the bee colonlies for later
harvesting of nectar flows elsewhere.

Recreation is a majJor use of the study area, which contalns
the three largest skl resorts in the State. The region 1is
very important for cross-country skiing, bushwalking, and
adventure driving - all rapidly increasing activities. Some
areas still have wililderness values - a dwindling resource 1ln
Victoria.

The Kliewa hydro-electric scheme is a small but important
producer of electrlclty, used mainly for peak-load supply.

Mining has dwindled 1in importance since the gold-mining era,
but significant reserves of constructlion materials and of
several minerals exlist at varlous scattered locallties.

While some uses are non-competitive, there are also a number
of competitive uses of the study area. Careful allocation
of land areas and control of use in space and time as well
as 1in terms of activity levels can achieve a balance of land
use.

Populaticon

The permanent population of the Shires plus the town of
Bairnsdale in 1976 comprised only 1.6% of the total Victor-
ian population (see Table 1). This percentage has decreased
steadily from a level of 2.2% in 1954, Only in the Shire of
Myrtleford has the population growth rate exceeded the
Victorian average.

The actual study area, which comprises only part of each
Shire, has a correspondingly much smaller populatlion than
the preliminary reglonal total of 59,429 persons 1in 1976.



The reglon shows a small but definlte trend towards urbani-
zatlon. The largest town within the study area 1s Mount
Beauty, which had a population of 1,570 in 1971.

There 1is, however, an lnecreasing Iinflux of wvisitors to the
study area throughout the year. In summer a high proportion
of visltors use the areas closer to Melbourne, but are more
dispersed generally than in winter. 1In the season, the skl
resorts of Mount Buller, Falls Creek, and Mount Hotham are
well patronized and many day visitors to snowflelds come
from Melbourne and other areas of Victoria, or stay at near-
by centres such as Harrietville and Mount Beauty.

Visitor use 1ls expected to continue to increase as urban
centres become larger and the lelsure time, disposable
income, and mobillty of their populations increase. The
demand for goods and services by visitors is likely to sup-
port the trend towards urbanization.

Employment

While the tourist industry 1s inereasing in importance, the
timber and agricultural industries are the main ones that
have continued to sustain local populations. There are no
manufacturing industries within the study area. The Klewa
hydroc—-electric scheme provides employment in the Mount
Beauty region.

The timber industry 1s an important factor contributing to
the stabllity of populatlion centres both within and ocutside
the area, Heyfleld, Mansfield, and Swifts Creek are among
a number of towns that rely on 1t to a varying extent.

The pattern of employment based on the industry 1s likely to
change in future as the mature hardwood forests are cut out.
Alternative hardwood sawlog suppllies will be 1increasingly
sought from fire-regrowth forests as these reach maturity.
More than 64% of these regrowth forests are outslde the
study area, mainly closer to Melbourne. In some centres
that currently draw supplies from the study area, employment
opportunities may decrease as a result of the shift from one
source of sawlog supplles to another.

The agricultural industry 1s based on production of beefl
cattle, although the Benambra, Omeoc, and Swilts Creek dlst-
riets support sheep for wool. Sheep are grown for meat 1in
the Merrijlg area, and beans are produced around Dargo.

Transport

The transport system 1is influenced by topography and the
main industries of agriculture, timber, and tourism. The
main agricultural areas of Omeo, Benambra, Swifts Creek,
Wulgulmerang, and Gelantipy are well served by rocads.
Timber-extraction tracks also provide an important form of
access and in some cases have been upgraded into tourist
roads.
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POPULATION STATISTICS FOR LOCAL-GOVERNMENT AREAS

Table 1

Population at Census June 30

1654 1961 1966 1971 1976
. B (preliminary)
Avon Bhire 3223 3,230 3,171 3,050 2,999
Bairnsdale Shire 4,119 3,551 3,606 3,741 4,877
Bairnsdale (town) 5,912 7,647 7,960 8,552 9,131
Bright Shire 5,402 4,331 4,526 4,659 5,274
Maffra Shire 8,554 8,758 8,510 8. 515 8,479
Mansfield Shire 5,023 §,423 4,275 4,260 4,355
Myrtleford Shire 2,658 3,770 4,374 4, b=y 4,147
Omec Shire 2,072 2,145 2,026 1,858 1,605
Oxley Shire 4,356 5,185 5,318 5,595 4,973
Tambo Shire 5,085 5,431 5,558 5,888 6,335
Tallangatta (formerly 2 ,0
Towong) Shire 4,385 4,207 4,079 3,768 5,067
Upper Murray Shire 2,521 2,938 3,337 2,676 2,557
Total 53,310 55,616 56,740 57,083 59,429
Victoria 2,452,341 ey30,11 3 3,220,217 3,002,351 3,646,301
Melbourne Statistical 2 0 022 2 60 8
Bivtaton 1,589,185 1,984,815 2,230,793 ,503, s603,57
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Access between north-eastern Victoria and Gippsland is diff-
lcult during winter. The road between Omec and Harrietville
via Mount Hotham is cleared of snow regularly and the Omeo
Highway and Corryong--Omeo road may also be used.

References
Bowden, N. Population. Australian Year Book No. 89, 1975.
Commonwealth Bureau of Census and S8tatistics, Victorian

Office. 'Viectorlia - Population of Local Government Areas,
1947 to 1971.' (Government Printer: Melbourne 1972.)
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4. HISTORY

An understanding of present land-use patterns and the con-
dition of the land in the study area 1s assisted by an ap-
preciation of when and how i1ts resources were used in the
past. Aborigines made few demands on land resources, but
the advent of Europeans early last century heralded a

serlies of changes 1in resource use. These had varying im-
pact on the land, according to the type of use, its intens-
ity and duration, and the particular characteristics of that
land.

Settlers introduced domestic grazing animals wherever sult-
able forage occurred. The best land was appropriated and
¢leared for pastures during the late 1800s and the early
1900s. Such land tended to be where the climate was not too
severe and slopes were moderate, for example in the Omeo and
Gelantipy areas. Grazing of alplne meadows and woodlands
and forests was practised from the beginnings of settlement.

An added land use was the mining boom that expanded and then
collapsed during the period from the 1850s to the 1920s.

This greatly added to the wealth of the developlng State and
left a legacy of numerous access tracks, alluvial workings
along many streams, and mine tallings at wvarious gold-reefing
localities.

The combined effects of grazing and mining assisted the est-
ablishment of blackberries and other weeds, which thrived

on rilver flats and beside water—-courses, Blackberrles were
probably introduced in many cases by miners and settlers to
provide a ready source of fruilt.

After the Second World War significant demands for tlmber and
recreation were made on the study area and these have contin-
ued unabated to the present. Many miles of logging roads and
fire access tracks have been constructed, and many timber
stands harvested.

The most obvious features asscclated wlth recreatlon are the
alpine tourist roads over Mount Hotham and Mount Skene, which
were opened in 1936 and 1969 respectively, and the alpine
villages at Mount Buller, Falls Creek, and Mount Hotham.
Development at these localities gained momentum in the 1950s
and 1960s and is econtinuing.

Apart from a bushwalking boom during the 1930s, the use of the
study area for varlous recreation activitlies has increased
greatly since the 1940s. The main activitles are skiing,
bushwalking, recreation driving, and fishing. The main usage
has been in the western and north-eastern sections of the
alps.
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Aborigines

Aborigines lived in the study area for many thousands of
years. They had attained a state of harmony with the land,
as thelr numbers were small and their wants few. Probably
the most significant effects on the land were changes in
vegetation brought about by their use of fire in hunting
animals and attracting herbivores to the succulent herbac-
gous regrowth.

Possums provided a ready source of food, but the Bogong moth
is perhaps the best-known part of their diet. During the
summer, up to 700 Aborigines from local tribes and friendly
nelighbouring tribes would gather on high plateaux to cateh
and roast great numbers of these insects.

Several tribes inhabited the study area. Chief among these
was the Jaitmathang. One sectlion - the Kandagora-mittung -
lived around the Lake Omeo plain and the rolling hills of
the Livingstone Creek, Limestone Creek, and Tambo headwater
localities. The other section - the Theddora-mittung -
occupled a more extensive area that included the headwaters
of the Ovens, Kiewa, and Mitta Mitta Rivers and extended
north-east to the Murray Rlver at Tom Grogglin. The tribes
occupled the lower areas most of the year, but visited the
high plateaux during the spring and summer.

The group of tribes known as the Kurnal included in their
terrlitories practically all of the study area south of the
Great Divliding Range. These territories extended south to
the coastal plain, where the tribes were mostly located.
Journeys Into the forested mountains were few.

It is difficult to determine which tribes occupied particul-
ar localitles in the area enclosing Mounts Buller and Cobb-
ler, as the boundaries of four different tribes converge here
- the Taungurong In the west, the Pangerang in the north, the
Jaltmathang in the east, and the Kurnai in the south.

Routes for trade or war between tribes included the Macallster
River to Mount Howitt and thence down the King or Howqua
Rivers and the route along the Tambo and Mitta Mitta Rivers.

With the advent of Europeans, Aborigines dwindled in numbers
and the tribes virtually disappeared by the 1B60s. The only
present evidence of thelr long occupation lncludes an axe
quarry at Howqua, camp sites around Omeo, and implements found
on the Bogong High Plains and at Mount Buller.

Eurcpean discovery

The first recorded sighting of the Victorlan Alps is that of a
peak, now known as Mount Buller, noted by Hume and Hovell as
they passed through the Mansfleld area in 1824. It was, how-
ever, the search for grazing land that motivated much of the
exploration and Mount Buller was not climbed until 1853, when
Dr. von Mueller, the botanist and explorer, made the first
recorded ascent.
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Pressure for new grazing areas came as settlement extended

on the Monaro plains. The extensive grazing lands of the
Omeo plains were reached from the Monaro by McKillop, Living-
stone, and McFarlane in 1835. Edmund Buckley is saild to have
explored the Bindi and Tongio areas by 1837, but the mount-
alns to the south of Omeo still formed an impenetrable barr-
ier and 1t was left to Angus McMillan to open a route from
the Monaro to Corner Inlet in 1839/40.

McMlllan set out from Currawong station on the Monaro in May
1839 accompanied by an Aboriginal guide. They traversed the
Wulgulmerang plateau as far south as Mount Macleod in an
unsuccessful attempt to reach the Gippsland plains. The two
returned to the Monaro via the Omeo plains, and in August
McMlillan set out again with a larger party. They travelled
vlia Omeo and the Tambo River and, after much hardship, reach-
ed and named Lake Vietorila in January 1840.

MeMillan's route from Omeo to Gippsland was followed in that
same year by Count Strzeleckl, who had climbed and named Mount
Kosclusko before trekking to Omeoc via the viecinity of present-
day Corryong. Strzelecki then continued, suffering extreme
hardship, through the South Gippsland hills that now bear hils
name, to Westernport Bay. McMillan attempted to set up a
station at Bushy Park on the Avon River, but when this venture
falled and gold was discovered he returned to the mountains.
He then ploneered tracks between the goldfields and was event-
ug%ly killed by a fall from his horse near Iguana Creek in
la65.

The Bogong High Plains were f{irst visited by John Mitchell, who
climbed from the Kiewa valley in 1843, and in 1851 they were
approached and traversed from the Buckety Plain Spur by Brown
and Wells. These two remalned in the area as stockmen [or some
years and ploneered the route from Omeo to the Ovens valley via
Mount Hotham,

Early settlement

Pastorallsts moved their stock into the east of the study area
from the Monaro reglon. The Omeo district was among the [irst
to be used for grazing, and the runs occupled by the squatters
were some of the earliest in the then Port Phillip district of
New South Wales. The Limestone--Omeo region and the Upper
Tambo valley became the gateway to the extenslve grazing areas
of Gippsland in these early days. A track had been cleared
from Omeo to the Glppsland Lakes by 1841 but access remained
poor for many years.

Grazing began on the Omeo plains and Benambra Creek valley in
1836 and extended east to Mount Leinster in 1B37, south to
Bindl and Tongio by 1839, and west to Cobungra before 1842.
By the early 1840s runs had been taken up at Gelantipy and
Suggan Buggan in the eastern part of the study area, the Nar-
iel and Mitta Mitta valleys in the north-east, Merrijig and
Howgua in the west, and Glenfalloch on the Macallister River.
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For many years the settlers had no legal claims to ownership
so Improvements were few and properties often changed hands.
Fencing of stock - as an alternative to shepherding of sheep
and perlodic mustering of cattle - began as the selection
legislation of the 1860s came into effect. During the 1870s
the large runs were broken up, with the better grazing land
being selected first. Thls pattern of selectlon has result-
ed in most of the freehold land and present population being
concentrated in the Shire of Omeo and on the Wulgulmerang
plateau in Tambo Shire.

Other scattered selections, such as on the Darge High Plains
and in the Wonnangatta valley, have also remained freehold
but thelr owners have used them as outstations, preferring
to live closer to population centres.

The early settlers cleared the land of timber by ringbarking,
felling, and burning. In some areas the removal of tree
cover combined with overgrazing caused erosion. Thls was
aggravated by the depredations of rabblts, which had bullt up
from small numbers 1n the late 1890s to plague proportions
from the 1900s to 1920s.

Grazing

Grazing of publlc land by domestlc livestock has continued

from the time of the first pastoralists. The history of graz-
ing on the Bogong High Flains has been well documented. Graz-
ing licences were first taken out for this area as early as
1851, when Jim Brown and Jack Wells brought cattle up. Since
then, stock have been taken each year from the dry lower count-
ry in summer, or during times of drought, to graze the mountain
meadows and the grassy floors of the surrounding woodlands and
forests.

Durlng autumn the mustered stock were returned to their home
pastures along established routes like Dungeys track. In
drought years, large numbers of sheep were added to the cattle
and horses that normally grazed the high country.

Overgrazing and burning contributed to opening up the previously
continuocus ground cover of grass and herbs, and wind and water
erosion resulted. Because the alpine environment is so harsh,
revegetation was extremely slow. The mossbeds and peat solls of
drainage lines also suffered damage and increased stream en-
trenchment, which further extended deterioration by allowing
faster dralnage of these hydrologically sensitive areas.

The seriocusness of the deterioration was recognized during the
19405, and government departments concerned with soll conserv-
ation and land met with a committee of cattlemen. The meetling
initiated a continuing relationship, which has resulted in a ban
on burning and sheep-grazing and in the introduction of the
present controls on the numbers of cattle grazed and the dates
of thelr entry and removal from the Bogong High Plains. Areas
such as the summlits of Mount Bogong, Mount Hotham, Mount Loch,
and Mount Feathertop, where restoration of ground cover has been
slow or where deterioration has contlinued, have been withdrawn
from grazing.
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Simllar controls have been extended to other alpine areas
where the environment 1s highly sensitive to grazing pressure.

As a result of these controls, restoration of ground cover
has occurred over much of the high country, but in some areas
recovery 1is very slow.

Similar grazing practices were used in other high-country
areas such as the Bennlson, Darge, and Nunniong plateaux. In
some lnstances cattle spent the winter grazing in sheltered
gullles below the snowllne. Grazing of the lower valleys was
more common in earlier years than it is today. Its reduction
has been due to several factors, beginning with the rabbit
plague in the early 1900s, when forage was eaten out or fouled
by rabblt droppings. The spread of weeds by various agencies
and the growth of scrub following cessation of regular burn-
ing have contlinued to limlt the use of these areas.

The mining boom

The discovery of gold followed, and exceeded grazling as an
economic incentive for the opening up of the alplne area.

The rush for alluvial gold in the mountalns began in the early
1850s with its discovery at Omeo, Cobungra, Harrietville,
Shady Creek (near Mount Pinnibar), and Mitta Mitta. Other
discoveries came rapidly and, by the end of the 1850s, addit-
ional goldfields were located at Swifts Creek, Tongio West,
Granite Flat, Lightning Creek, Cassilis, Powers Creek, and the
upper Livingstone Creek.

During the next 30 years gold was found successively at Crook-
ed River, Big River, Buenba Flat, Howqua River, Saltpetre and
Sassafras Creeks, Tom Groggin, Upper Buckwong River, Dart
River, Zulu Creek, Dead Horse Creek (near Limestone Creek),
Mount Wills, and Sunnyside.

Gold exploration followed a pattern. After the first discov-
erles by pastoralists came haphazard prospecting by miners,
then systematic prospecting by government-sponsored expedlt-
ions resulting in discoveries such as that made by Alfred
Howitt at Crooked River. Prospecting was further encouraged
by a government-=financed programme of trackcutting and maln-
tenarnce.

Angus MeMillan was invited to lead an expedition to locate and
clear tracks between the various goldfields. In 1864/65 his
party cut a track from the Crocked River to Omeo via the Dargo
High Plains and to the Jordan via the Bennlson High Plalns.

The cutting and mailntenance of access tracks was financed by
the Mines Department until 1925, although few additional tracks
were cut after 1909.

Exploitation of the gold deposits, like their discovery, follow-
ed a pattern.

The initial workings of alluvlial gold were in many cases
succeeded by the working of the assoclated gold-bearing reefs.
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Shallow reefl mining commenced in the decade 1860--70; then
came deep-lead mining on the Dargo High Plalns, where hilgh-
level terrace gravels had been traced under the basalts.

By the late 1880s, large reef mines such as Cassills and Glen
Wills were being worked and large-scale alluvial mining was
being carried out. This included dredging on Livingstone
Creek and the Upper Ovens with slulcing on Livingstone Creek
and the Ovens, Mitta Mitta, Dargo, and Crooked Rlvers.

Small villages and townships sprang up with the inflow of the
miners and some goldfields supported a few thousand people

in their heyday while others attracted only a few score. The
numbers of diggers on a fleld varled greatly, depending on
the chances of success and the advent of rushes to new dls-
coveries,

Gold production was at a maximum from 1902 to 1912, but has
declined since for various reasons. In the first Instance
the easlly won geld was becoming scarcer. The lack of man-
power during the First World War, the lack of finance during
the great depression, and the increase in labour costs rel-
ative to the price of gold all added to this.

Other minerals, notably tin, were often found and extracted
along with the gold, and by 1890 extensive tin lodes had been
located on the Mitta Mitta and Glen Wills fields.

Mining activities had a conslderable 1mpact on the land at
many remote areas during the mining boom. Many kilometres of
stream beds and terraces were sluiced. Water races were cut
in the hills, river flats were dredged, and forests were cut
to produce timber for dwellings, mine construction, and fire-
wood.,

In addition, roads and mining tracks were cut to facilitate
both the prospecting and the subsequent mining and by the time
the gold yield dwindled there were several thousand kllometres
of roads and tracks throughout the study area. Those that fell
into disuse, however, are barely traceable today, although the
scars left by the dredging and slulcing are evident in some
areas.

Mining machinery such as water wheels, steam engines, and stamp-

ing batteries still remain in some localities.

Timber-harvesting

Following the decline of gold-mining about 1914, the utilization

of forests for timber was limited to providing timber for fenc-

Ing and farm buildings. It was not until the 1930s that any sig

niflicant sawlog-harvesting commenced in the study area.

In 1930 a sawmlill was established near Mount Baldhead, south-
west of Swifts Creek, and in 1935 logging commenced at Mirimbah

in the Delatlite watershed below Mount Buller., 3Shortly afterward

logging commenced 1ln the Mount Wills area.
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Features of pre-war logging in the alpine forests, as 1in the
mountain ash forests nearer Melbourne, were the use of steam-
powered winches to haul logs directly into the sawmill yards
where possible, and the use of tramlines and lowering gear to
extend operations further into the forest. Horse teams were
st1l11 used extenslvely to bring logs to the wineh lines until
about 1939, after which they were progressively replaced by
crawler tractors. Tree-felling was by axe and erosscut saw
until chainsaws were Iintroduced about 1950.

After the Second World War there was a great boom in demand
for timber from the s=tudy area. Thls was due both to the
Increased community requirements and to the leoss in the 1939
fires of hugh areas of mature mountain ash forest closer to
Melbourne.

Much of the alpine ash forests of the study area escaped the
worst of the fires and, followling the massive salvage of the
fire-killed timber in central Victoria, many sawmills were
transferred to these forests in the late 1940s. In '"46 mills
were bullt at Swifts Creek and Omeo. Others were bullt at
Mansfield during 1947 and 1948 and timber supplies were drawn
from the forests of the King, Howgqua, and Jamleson watersheds.
In 1949 Heyfield was established as an important sawmilling
centre, with log allocations belng granted in the Connors
Plain area.

Post-war expansion of operations was accompanlied by an in-
creasing mechanization and sophistication of milling, with
developments 1n accurate band-sawing and mechanical handling
of logs. The introduction of large dlesel trucks Improved log
haulage from remote areas, and the increasing reliability of
larger and more powerful crawler tractors and chalnsaws in-
creased the efficiency of forest operatlons.

The PForests Commlission has undertaken or supervised the con-
struction of many hundreds of kllometres of access roads, and
almost all of the large areas of mature alpine ash have now
been opened up. Some of these roads, notably the Jamleson--
Licola road, have been developed into major tourist routes,
and many others are used by fishermen and bushwalkers to gain
access to thelr recreation areas.

Recreation

Alpine recreation on an organized basis began with the estab-
lishment of a resort on Mount Buffalo in the late 1880s.
Bright served as a centre for alpline activitles in those days
as it does now. The Bright Alpine Club made the flrst winter
ascent of Mount Feathertop in 1889 and used a form of snowshoe
for their winter excursions in the alps.

Skiing began as an organized sport in the early 1920s. Enthus-
iasts began to search for snowfields that promised good
opportunities for cross-country and also downhill skiing. The
Bogong High Plains and nearby mountains were used for ski-
touring, Cattlemen's huts were used for refuge and overnight
accommodation. Later, huts such as the Cleve Cole and Summlt
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huts were bullt for cross-country sklers and bushwalkers.
The snow-pole lines originally established by mining pros-
pectors were renewed by ski-tourers.

The increase of downhlll skiling was linked with the develop-
ment of suitable accommodatlion centres. The Bungalow spur
west of Mount Feathertop was popular for skiing as early as
1923, This actlvity ceased when the Feathertop Bungalow

was destroyed durlng the 1939 fires. In 1924 Mount Buller
was investigated for 1ts sklilng potentlal. By the next year
a road had been bullt to the foot of the mountaln and a hut
constructed near the summit, but Mount Buller did not develop
greatly as a resort until 1946.

The Mount Hotham snowflelds have provided enjoyment for sklers
from about 1925. Accommodatlon was avallable at Mount St.
Bernard and Hotham Heights and subsequent development has

been at Hotham Helghts. The development of Falls Creek vill-
age was initiated during the 1940s, but it was not until the
late 19508 that majJor development occurred.

Organized bushwalking in the study area began 1n the late
1890s. Large partlies often used packhorses, partlcularly for
walks lasting several days. The pastime had become well est-
ablished by the 19205 and boomed in the early 19305, only to
lose many participants prior to the war.

Membership of clubs increased greatly after the war, however,
and some clubs offered a range of other assoclated activities
such as camping, orienteering, rock-climbing, and cross-
country skiling.

The use of four-wheel-drive vehicles and trail bikes has in-
creased rapidly within the last few years.

Flshing in the mountaln streams has long been popular as a
form of recreatlon. Trout acclimatization scocletles were act-
ive in Victorla in the 1870s. They introduced trout into
various waters and these sporting fish spread rapldly into
mountain streams. The use of streams in the study area for
fishing is steadlly increasing with easler access to the riv-
ers and increased leisure time.

The development of some adventure sports such as canoelng ls
difficult to trace because those who value this type of rec-
reation often do not seek any association with clubs.

Hydro-electric power

In 1911 the Victorian Hydro-electriec Company was formed with
the intention of harnessing the potential energy of water
dralning off the Bogong High Plains.

The development of the Yallourn power station took precedence,

however, and it was not until 1938 that work began on the Klewa
Hydro-electrlie Scheme. After a delay during the war, the pro-

Ject was completed in 1961. Works include dwelllngs, roads

and tracks, racellnes, water storages, tunnels, power stations,
and transmission lines.
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5. CLIMATE

Climate is the aggregatlon of atmospheric conditions involv-
ing heat, molsture, and air movement and may be described in
terms of precipitation, temperature, humidity, wind, cloud,
and fog. The study area ls subject to the patterns of ailr
mass movement and the succession of passing or locally gen-
erated pressure systems that influence eastern Victorla's
weather. The interaction of these conditions with the top-
ographic features of the alpine area modifies the prevall-
ing conditions and results 1In a great diverslity of climate
within short distances.

Most of the study area 1s characterized by high preclipitation,
much of it falling as snow during winter. Some areas at low
elevations, however, have relatively low annual rainfall.

Temperatures are usually lower than in most other parts of
the State. Frosts may cccur at any time of the year at the
highest elevations, and the area is more subject to cloud
and fog than surrounding lowlands., Relative humidities are
generally higher than those of the 1nland and coastal plains.
The study area contains only three recording statlons for
temperature and relatively few for rainfall. Rainfall data
are especially lacking for the higher elevations. '

Precipitation

Precipitation over the mountalins may take the form of rain,
mist, snow, or hall. Thlis form depends on the level in the
atmosphere at which the air temperature reaches freezling
polnt. This level is generally 3,300--4,300 m 1n summer and
therefore raln 1s the usual form of summer precipitation., In
winter, however, the usual elevatlon range 1s between 1,500
and 2,500 m. Thus the higher parts of the alps recelve much
of their anntial precipitation as snow, and in a normal winter
snow accumulates from June untll September. Regular falls
occur down to 1,000 m, but at this elevation snow persists for
a few days only.

The timing of snowfalls wvarles considerably, but two basle
weather patterns may glve the necessary low temperatures and

precipitating cloud,

The first is a "southerly outbreak", which occurs when a large
"high" centred south of the Great Australian Bight brings a
cold southerly airstream from the Antarctic across the area.
These southerly outbreaks occur irregularly, and may bring snow
at any time oft year. They are most important in early and late
winter, when they may bring drastlic weather changes.

The main winter snow, however, usually falls when a cold front
moves in from the west. Thlis westerly alrstream may bring



snow or rain - depending on elevatlon, temperature, and the
activicty of the front,

Snow usually falls faster than the snowfields melt until
about the end of September, when the combined effects of high
temperatures, wind, and lncreased sunshine begln the spring
thaw. Sheltered slites sometlmes carry snow until well into
the summer.

Rainfall-recording statlons 1n or near the study area are
few, but Map 5 attempts to indlicate rainfall dlstributlion.
This has been based on Information presented in Appendix 1A,
other records, and estimates using topography and vegetatiilon
as guldes.

In winter, moist west to north-westerly alrstreams, lifted by
the north-western face of the highlands, deposit moest of

thelr molsture on the lower slopes to windward and on the
higher elevations. Rain-shadows therefore occur on the lee
side, such as around Benambra. Similar condltions apply in
the south-west, where south-westerly alrstreams are the main
source of molsture in winter. In the south-east, the winds
from that quarter assoclated with low-pressure systems located
of f the East Gippsland coast often bring rain, and these con-
ditions may occur at any time throughout the year.

In summer, warm, moist, troplecal air may sometimes penetrate
as far south as Victoria and can bring heavy summer rains
when atmospheric conditions are favourable. Thunderstorms
caused by convectlon are another source of raln In summer.
These occur erratlcally, but falls are often heavy and occas-
lonally contribute to rainfall in raln-shadow areas.

Highest annual rainfalls occur around the Bogong uplands,
averaging more than 2,000 mm. The higher elevatlions generally
have rainfalls in excess of 1,200 mm. Rain-shadow areas at
Benambra/Swifts Creek, at Wulgulmerang/Suggan Buggan, and in
the maln river valleys south of the Divide have annual averages
of less than 700 mm. Appendix 1A presents records for select-
ed stations.

Flgures 1A and 1B depict average rainfall distribution through-
out the year Tor ten stations. Relatively narrow valleys north
of the Divide - represented by Jamleson, Harrietville, and Mitta
Mitta - have rainfall peaks iIn winter with secondary peaks 1n
spring. River valleys south of the Divide tend to have higher
rainfalls in spring than durlng the rest of the year, as do the
railn-shadow areas at Omeo and Wulgulmerang.

Appendix 1A tabulates the average annual rainfall for statlions
in and adjacent to the study area.

Rainfall variability 1s 1llustrated by Appendix 1B, which shows
the 30, 50 (median), and 70 percentile ranges. This indicates
for example, that Wulgulmerang has a low median rainfall with
high variabillity, whereas Bindl has more rellable rainfalls
although 1t normally receives a similar annual total.
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Appendlx 1C shows the average raln per wet day, which indi-
cates the lnclidence of high-intensity storms durlng the year.
Most stations have thelr highest values in February, or dur-
ing the autumn. High-intensity storms when combined with
snow-melt on already saturated catchments contribute to
flooding.

Temperature

Temperatures recorded in and near the area are shown 1n
Appendix 1D and illustrated in Flgure 2.

Mean monthly temperatures are highest in January or February
and lowest in July. In summer, they vary from about 19°C

at the low elevations to about 10°C at the highest. During
winter they vary from about 69C at the lowest elevatlions to
-29C at the highest.

The decrease in maximum temperatures with elevation is not
obvious below about 600 m, but above this there 1s a steady
decrease of about 1°C per 100 m for unsaturated air. 1In
summer, average day temperatures follow this trend. Avall-
able records indicate, however, that average summer night
temperatures do not differ markedly with altitude change.

Extreme minimum temperatures in summer are much lower at high
altitudes (for example -5.59C in January at Hotham Helghts),
and even in the warmest months frost may occur at statlons
above 300 m. Frosts are common throughout the area, with
average frost-free periods (i.e. the number of days between
the flrst and last average dates on which temperatures of
2.29C are recorded) of only 62 days at Omeo and as few as 13
days at Hotham Heights. July has the highest incidence of
frost at these two stations.

Heavy frosts are most likely when the atmosphere 1s cool and
dry with clear night skies and 1little or no wind.

Severe frosts may freeze the top layers of the soll unless
it is protected by tall dense ground vegetation or an in-
sulating layer of snow.

Local topography, as well as elevation, may affect minimum
temperatures. For any given altltude, exposed places gen-
erally have higher minimum temperatures than enclosed valleys
and basins, gullies, and saddles where cold aig ¢ollects 1in
"frost hollows". A minimum temperature of =10 C has been
recorded at Omeo, which is situated in an enclosed basin at
650 m elevation.

In the cooler months of the year, blizzard conditions may
bring sub-zero maximum dally temperatures for several days

at a time and even as early as April extremely cold conditions
may prevall for a few days.

In summer, monthly maxima vary from about EGGC at the lowest
elevation to 15°C at the highest. Daily maxima may rise to
about 40°C at low or mid elevatlons and less than 30°C at



the highest. Days that are hot and dry at lower elevations
are usually experienced as cooler but windier at high ele-
vatlons. Appendix 1E shows meteorological data at 15.00
hours on selected days to i1llustrate the variation between
adjacent high- and low-altitude stations - Mount Buller and
Mansfield respectively.

In winter, monthly maxima vary from about 119¢ at the lower
elevations to 0°9C at the highest. Dally maxima are general-
ly experienced as cool to cold conditions, but mild day
temperatures sometimes occur in the Dmen——Ensay region due
to the Fohn effect, when northerly winds (after releasing
rain in the north-eastern highlands) become warmer as they
descend.

Humidity

During summer the relatlve humidity at 9,00 a.m, probably
averages about 60-=70% for much of the study area. Record-
ings for Omeo and Hotham Heights are 60% and 65% respective-
ly. During winter it is considerably hlgher, averaging 86%
and 90% respectively at these two statlons.

Wind

The prevailing winds vary from north-westerlies to south-
westerlies., Northerlies and southerlies become more common
from spring through summer. Easterlies are rare.

Local topography can greatly affect wind direction and speed
near the ground, where air may be funnelled through gaps or
along narrow valleys. Down-valley winds ean occecur at night
when skles are clear, due to the effects of radlational cool-
ing and gravity. Up-valley winds can occur during the day,
due to differential heating of the land surface. Wind vel-
ocities tend to be greater on the steeper slopes and ridges
at the higher elevations where no protection by adjacent top-
ography 1s afforded.

Clouds and fog

The mountaln region 1s more subJect to cloud and fog than the
surrounding lowlands. Low cloud and fog can obscure peaks
and upper valley slopes for a number of consecutive days.
Valley fogs may develop from falrly calm moist air that is
cooled by night-time radiation.

On sume occaslons cloudy condltions or fogs may prevall on one
slde of the Divide but not on the other. For example, air
'low from the south may produce wet conditions south of the
Divide yet fine clear conditlons may prevall to the north.
This happens because the conditions necessary for cloud form-
atlon are removed when the alr, having lost some of its
molsture, becomes warmer as 1t descends after crossing the
Divide.
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6. PHYSIOGRAPHY

The study area lles in the Eastern Highlands, which form part
of the Great Divide. The Divide is highest around the Cobb-
eras range in the east, Mount Hotham in the central section,
and Mount Howltt in the west. Its lowest polnts are at Tong-
io, Cassilis, and Jirnkee gaps near Omeo, the Barry Mountalins
east of the Viking, and a low gap to the east of Mount Sunday.
Mount Bogong, the highest point 1n Victorla, 1s sltuated about
30 km to the north of the Dilvide,

Streams drain into the Murray system tc the north and into the
Gippsland Lakes to the south, with the exceptlon of the Buchan
and Snowy Rlvers, which join and flow directly into the sea at
Marlo. The drainage pattern in general reflects underlylng
rock structure - for example bedding strike in sedimentary
rocks, Jointing in volcanics and intrusive rocks, and foliat-
ifon in schists and gnelsses. In some cagses faulting has in-
fluenced the stream pattern, as demonstrated by straight
courses along sections of the West Kiewa Thrust, Indi, Haunted
Stream, and Livingstone faults.

The land forms of the area may be divided into three mailn types:
mountalnous tracts, tablelands or plateaux, and basins. These
are shown on Map 2. Elevations are indicated on Map 3.

Mountalnous tracts

Mountainous tracts are the dominant land form of the area.

They are typifled by sharp-crested ridges and spurs that rise
between deeply lncised valleys. Hellef between rldge tops and
adjacent valleys commonly exceeds 500 m and may exceed 900 m.
High 1lsolated peaks are few, the best example belng Mount Feath-
ertop (altitude 1,922 m). Most summits are rounded and often
{form part of a high ridge.

Tablelands and plateaux

These are typlecally areas of gentle to moderate rellef that
are llmited on at least one slde by an abrupt descent to lower
land.

Tablelands comprise a number of distinet plateau surfaces con-
talned within the one unit - such as the Paw Paw Tablelands,
named after Paw Paw plain, situated to the east of Mount Hotham.

Some tablelands and plateaux in the study area are surrounded by
steep escarpments that descend to lower topography. Others,
such as the Wulgulmerang Tablelands, have hiligher ranges rising
from portlions of their edges.

Tableland surfaces vary from undulating topography with a few
protruding hills - such as Mounts Jim, Bundara, and Cope on the
Bogong Tablelands and Mounts Reynard and Arbuckle on the Bennil-
son Tablelands - to relatively flat topography such as occecurs
on the Dargo and Wulgulmerang Tablelands.
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Some plateaux are capped by relicts of basalt, which at the
time of extrusion filled broad flat valleys and undulating
lowlands. The basalts may form tabular hills (such as

Mount Tabletop), or stepped topography due either to differ-
ential erosion or to successive flows of basalt such as on
the Nunniong Tablelands,

The most extensive surfaces are the Bennison, Dargo, Paw
Paw, Bogong, Native Cat, Nunniong, and Wulgulmerang Table-
lands. Some plateaux are llttle more than broad flat rildges
such as the Hooker plateau at Mount Bogong and the plateau
along Davies Plain Rldge.

The various tablelands and plateaux differ considerably 1n
elevation. The highest have been referred to as high plains
by geomorphologlsts, and these are mostly above 1,400 m.

Basins

A number of flat to undulating land forms have been collect-
ively termed basins for convenlence. They usually occur at
the lower elevatlions and include alluviated valleys such as
at Wonnangatta statlon and Tawonga or small intermontane
basins as at Tom Grogglin, Granite Flat, and Bindi.

Large basins around Omeoc, Benambra, and Swifts Creek have
been named the Livingstone, Morass, and Tambo basins respect-
ively. The topography of the Livingstone basln conslsts
mainly of rolling hills, whereas the Morass basin is relat-
ively flat (particularly around Lake Omeo, near Benambra,

and the river flats of Morass Creek). Both of these basins
are in the Mitta Mltta catchment at an elevatlon of about
600-~700 m, compared with the Tambo basin at Swifts Creek at
an elevation of about 400--500 m.

The Moroka basin, at about 1,100--1,200 m, is the most exten-
sive elevated basin.

Physiographic Evolution

The evolution of the present-day land surface can be traced
back to the Mesozolc era, or perhaps even to the Permian,
when prolonged eroslion had reduced Victoria to an extenslve
tract of low relief, called the Baw Baw Surface.

Uplift, followed by prolonged erosion, cccurred during the
Mesozoie, and thls cyele formed another extensive area of
low relief, called the Kinglake Surface.

Remnants of the Baw Baw Surface stood above this as large
plateaux and isolated hills, at elevations of more than 600
m above the general level of the Klnglake Surface. These
remnants form the highest tracts of the study area and in-
clude the region around Mounts Buller and Howitt, the Feath-
ertop--Hotham area, Mount Cobberas, and Bennlison, Bogong,
Paw Paw, and Nunniong Tablelands.

In the late Mesozolc, another period of uplift initiated a
third cycle of erosion. This was interrupted in the Early
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Tertiary period by extrusion of volcanic lavas. These lavas,
termed Older Voleanics, [lowed down many of the valleys cut
into the Baw Baw and Kinglake Surfaces and have been preserv-
ed.

They provide a valuable insight Into the Early Tertiary top-
ography., We know, for instance, that the Bogong, Dargo, Paw
Paw, and Wulpulmerang Tablelands all had a mature topography
with wide, flat valleys. The basalt remnants In the ancest-
ral Macalister, Buchan, and Snowy River valleys show that
these streams were youthful In contrast to the previous re-
glons, and were deeply incised into the Kinglake Surface.

Block faulting during the Middle Tertiary had a profound eff-
ect on the evolution of the modern dralnage system., Beflore
the faulting, the Great Dlvide followed a more-or-less
stralight course from the highlands of the Mount Buller--
Mount Howitt area through to the Mount Hotham--Mount Bogong
area, and thence probably to the Kosclusko region via Mount
Gibbo. Streams draining the eastern slope of the Mount Hoth-
am—--Mount Bogong area f{ormerly flowed into the south-flowlng
Tambo River via the Tonglo and Cassills gaps. Similarly, the
Gibbo River--Morass Creek system flowed south Into the Tambo
via Lake Omeo and the Tongio gap.

This drainage pattern was lnterrupted by gradual faulting,
accompanied by slight westward tilting, along the Livingstone
fault., A complex series of stream captures took place towards
the close of the faulting, and the entire northern and north-
western headwaters of the Tambo were captured by the Mitta
Mitta River, which flowed north as it does now. As a result,
the modern Great Divide does not follow the highest parts of
the area, but crosses the floor of the former Tambeo River
valley at the Cassillis and Tongle gaps, both of whlech have
elevations of less than 800 m.

Large-scale block faulting also occurred in the Mount Kosclusko
area'at some tlime In the Tertlary, but 1t 1s not known whether
thlis has significantly altered the dralnage pattern near the
Cobberas.

Within the study area, erosion has continued without interrupt-
lon from the Cretaceous period to the present day.

Hemnants of the Baw Baw Surface form the hlghest tracts, and
are in some cases preserved as extensive tablelands.

The resistant Older Veolcanics form tablelands or plateaux with
surfaces that steadlly decrease in altitude along the line of
the valleys that the lavas flowed down and filled. The Paw
Paw, Dargo and Wulgulmerang Tablelands are good examples of
this, but the slope of the former two has been accentuated by
tilting. In other cases, basalt occurs.as isolated hill-
cappings; for Instance at Mounts Loch, Higginbotham, Tabletop,
and Useful.

Most of the basins have resulted from dAifferential eroslon and
are sltuated in relatively soft, often deeply weathered, rocks.
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The best examples of thils are the Morass, Livingstone, and
Tambo basins, all of which lle in relatively soft metamor-
phle rocks, and the amall baslin at Tom Groggin sltuated on

granite.

Some basins are partly formed by faults or other deformat-
fon of the earth's c¢rust. The Morass and Livingstone
basins are partly of thls tectonic origin, with the Living-
stone fault scarp forming their western margins.

The Mount Beauty basin similarly 1s partly of tectonie
origin, lying at the feoot of the Tawonga fault scarp.

The very extenslve flats at Benambra are due, at least in
part, to the dammling of Morass Creek by Late Tertiary bas-
alts. Lake Omeo itself appears toc have a tectonic origin,
for 1ts outlet at Benambra is blocked by a low ridge formed
by uplift during faultling.
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7. GEOLOGY

The study area contains a number of major geclogical features.
The Omeo metamorphics, which were formed more than 430 million
years ago by the effects of heat and pressure on deeply buried
Ordovician sediments, have been exposed in the central sectlion
of 1t after prolonged ercosion (see Map 4).

These metamorphics extend between Ensay and Tawonga 1in a belt
35 km wide and have been intruded by younger granlitic rocks.

To the west, they are flanked by a large area of Ordoviclan
sediments that extends from north to south through the study
area.

The ocutstanding feature to the west of the metamorphic belt
and resting on these Ordoviclan sediments is a thick sequence
of sedimentary rocks overlying basal voleaniec rocks. Volecanilc
flows and pebbles, sands, silts, and muds deposited in fresh
water filled a deep trough created by downfaulting more than
345 milllon years ago. These formed the rock sequence, which
extends 1n a wide belt from the headwaters of the King River
south to the Valencla Creek and Avon River watersheds.

East of the Omeo metamorphic belt, the main geologlical features
have orlginated from lgneous actlvity ranging from the time of
metamorphism through to the Triassic perlod (220 million years
ago)., This has resulted in numerous granitic intrusions as
well as thick plles of acld wvolcanles with assoclated sedi-
ments, which now outerop in the Mitta Mitta River valley and
from north of Mount Cobberas to far south of Gelantipy.

Table 2 sets out the geologlical history of the study area.
Geological History and Stratigraphy

The Cambrian and Ordoviclan rocks outcropping 1n the study area
were deposited in an elongated sedimentary basin known as the

Tasman Geosyncline, which extended down the eastern side of
Australia,

Cambrian

The oldest rocks in the study area, the Howgqua greenstones, out-
crop in two thin belts near 1ts western boundary, extending
from the Howqua River to near Licola. The greenstones represent
a phase of submarine igneous activity, in which dark green baslc
lavas were extruded onto the ocean floor. Assoclated with the
lavas are fragmental volcanie rocks (tuffs, agglomerates), marir
cherts, shales, and limestone.

A Cambrian age has been assigned to these greenstones, based on
the presence within them of Middle Cambrian fossils preserved if
a limestone lense at Dolodrook River.
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In common with similar belts 1in other parts of Victorla, the
greenstone belt is associated with major faulting and strati-
graphic displacements. These movements, together with mild
metamorphism, have altered some of the rocks to talcose
schists and serpentine. The greenstones are strongly folded
and usually bounded by faults.

Ordovielan

For convenlence, the Ordovlecian rocks outecropping in the study
area are informally named the Wonnangatta beds. They are
several thousand metres thick and conslist of marine sliltstone
and silty shale with feldspathle sandstone, minor black shale,
and rare chert bands.

The fossils preserved in these sediments indicate a Middle to
Upper Ordovician age over most of the area of outecrop, with
some Lower Ordovieian 1n the Howgua--Licola area.

Intense earth movements towards the end of the Ordovlcian
tightly folded and faulted these sediments. In the central
part of the study area, immediately succeeding the folding,
deeply burled Ordovician sediments were subjected to rilsing
temperatures and pressures that resulted in the complete or
partial reconstitution (regional metamorphism) of some of the
sediments to form the Omeo metamorphles.

The metamorphism, where most intense, caused complete recryst-
allization of sediment to light-coloured crystalline gniess.
Where 1t was less lntense, the orlginal rocks were altered to
metamorphle rocks varying from low-grade phyllites through to
high-grade schists.

On the eastern slde of the metamorphic belt, Ordovician sedi-
ments grade into metamorphle rocks. On the western side, a
massive shear zone exlists, separating high-grade gniesses
from normal Ordoviclan sediments to the west.

The area of the metamorphlc belt is Intruded by granitic rocks
of various ages. Some granites contain follations parallel to
that in the main metamorphlic belt, Indicating lntrusion before
the effects of the regional metamorphism had completely waned.
Other granltes are structureless and thus younger, imposing
thin contact aurecles on the regionally metamorphosed rocks.

Silurian

During the 3llurian, the area east of the metamorphic belt
began to react to earth movements guite differently from other
parts of Victoria.

In thls area, earth movements were expressed in the form of
large faults that divided the area into a series of blocks.
These blocks probably controlled Silurlan sedimentation and
were certainly active at the end of the Silurian.

Variations 1n both thlckness of deposit and 1lithelogy suggest
that varlous blocks behaved differently, sinking rapidly or
slowly.
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In the Mitta Mitta valley, a narrow graben (down-faulted
block) contalns thick Mitta Mitta volcanies, which were ex-
truded over the land surface. These are unconformably over-
lain near Wombat Creek by marine sediments consisting of
conglomerate, shale, sandstone, and limestone of the Wombat
Creelk group.

At Limestone Creek the Silurian is represented by marine
siltstone, mudstone, minor limestone, and gquartz sandstone,

The Mount Uselul beds outcrop in the Howqua River--Licola
area. They are shown as Silurian on Map 4, but are now be-
lieved to be Lower Ordovician in age. Lithogically and
structurally they resemble the Middle to Upper Ordovicilan
over most of the study area.

At the end of the Silurian, another period of deformation
affected eastern Vietoria. In contrast to that at the end
of the Ordovieian, this later deformation was largely ex-
pressed by maJor faulting. The thick Limestone Creek se-
quence was strongly folded, whereas the Wombat Creek sedl-
ments escaped strong folding because of the underlylng mass-
ive rhyolites and conglomerates and instead were steeply
tilted.

The presence of granite inclusions in the Mitta Mlitta volcan-
ics and that of granite pebbles 1n the Wombat Creek beds est-
ablish the presence of Lower Silurian granites 1n the study
area., The Silurian sediments at Limestone Creek have been
intruded and weakly metamorphosed by the Kosciusko granite,
which also establishes the presence of Upper Silurlian--Lower
Devonian granites in the study area. Generally such direct
age relations are not so eclear and, in the absence of radio-
metric dating, the preclse ages of many of the granltes are
unknown.

Lower=<Middle Devonian

East of the metamorphic belt a cycle similar to that in the
Silurian followed in the Lower to Middle Devonlan.

At Limestone Creek the Silurian sediments and later granod-
lorite are unconformably overlain by the thlick Snowy River
voleanies that streteh from the Cobberas to the southern edge
of' the study area and beyond to Nowa Nowa. They conslist of
up to 3,000 m of rhyodacites and pyroclastic rock, with local
interbedded non-marine conglomerate and sandstone.

Conformably overlying the Snowy River volcanics - 1n remnants
preserved from erosion at Butchers Ridge, Bindl, and Lime-
stone Creek - 13 the Buchan group, which conslsts of highly
fossiliferous limestone, dolomite, and calcareous shale,

The Wentworth group occupies only a limited area of outcrop

In the upper Wentworth River in the southern part of the study
area. It 1s Lower Devonlan in age - equivalent to the Buchan
group - and consists of 1,300 metres of marine slltstone and
sandstone with conglomerate, limestone and dolomite,



36

Upper Devonian--Lower Carboniferous

In the late Middle to early Upper Devonlan, eastern and
central Victoria were subjected to thelr last majJor deform-
ation, In eastern Victorlia, movement was largely absorbed
by major fault lines, and in the thick Snowy River volean-
iecs the major structures are broad open folds with strilke
faulting predominating.

Upper Devonlan granites were emplaced in the Omeo metamor-
phlcs and Ordovician sedimentary rocks 1n the upper Mltta
Mitta valley, and in Ordovician sedimentary rocks at
Mirimbah and Mount Stirling.

With the whole of Victoria largely stablilized, thieck non-
marine sedimentation was initlated in and restricted to
graben structures.

The Avon River group outcrops over a major portion of the
western part of the study area, largely in the Macalister,
Moroka, and Avon River watersheds. It consists mainly of
fresh-water sedliments concentrated in a sinklng graben or
cauldron structure. Relatively thin acid lavas and minor
basalt were first extruded, to be followed by flood extru-
sions of rhyolite and rhyodacite, with local interbedded
sediment, 1Infilling the cauldron 1ln stages to a thickness
of 600 m. Conformably overlylng the volcanics are 4,000 m
of fluvliatile conglomerates and characteristic finer-
grained red beds, contalning plant fossils and occaslonal
fish remains.

North of Bindl the Buchan group is conformably overlain by
the Mount Tambo beds, consisting of 3,500 metres of reddish
shale and sandstone wlth one 1nter-bedded rhyclite

flow. The Mount Tambo beds are believed to be Upper Devon-
ian and equivalent 1n age to the basal sectlon of the Avon
River group 1In the west.

All these Upper Devonlan-Lower Carbonlferous rocks are
gently deformed into broad open folds except at thelr marg-
ins in the western part of the study area, where faulting
may cause locally steep dips.

Younger rocks

Apart from deep lead gravels (which are probably Eocene in
age), and Recent, Plelstocene, and some Pliccene river
gravels and lake deposits, no sediments in the study area
are younger than Lower Carboniferous.

North and north-west of Benambra, trachyte lavas were ex-
truded over the land surface during the Lower Triassic.
These were later intruded by Lower Trilassic granite porphy-
ry and quartz syenlte.

Basalt cappings up to 120 metres thick at variocus locatlons
are Olligocene 1n age and are remnants of Older Volcanic
flows. These may cover a layer of lignite, probably Eocene
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in age, up to 10 metres thlck. The lignite overllies a bas-
al sectlon consisting of alluvial gravels and sands. These
gravels and sands were gold-bearing where they thickened
into a former river channel cut in the underlying Wonnan-
gatta beds.

There 15 also a remnant of Newer Volcanles along Morass
Creek north of Benambra.
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8. SOILS

The wide range of environments 1in the study area glves rilse
to great varliation in solls. The soll-forming factors aof
climate, geology, topography, vegetation, and age of land
surface all cover a wide range. Some indication of the
distribution of soils and thelr relation tc soll-Torming
factors 1s given in the Land Systems chapter.

Most of the soils covered in this section have been describ-
ed in more detall in other Land Conservation Councll reports
(North-east Distriet 1, North-east Distrlet 2, and North-
east Districts 3, 4 and 5), or in bulletins published by the
3011 Conservation Authority. The present terminology is

that used in the soils information that accompanlies the State
Land System map.

The scoils have been grouped into four classes on the basis of
the texture pattern of the profile: organic, uniform, grad-
ational, and duplex (Northcote, 1971). Organiec solls norm-
ally form independently of the rock on which they occur, and
their development is, in the main, controlled by climate and
the water table. Uniform soils may exhibit some changes

down the profile, but these fall within the span of one tex-
ture group. For example, a loam may change to a sandy loam.

Gradational 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 lecam to a
sandy clay.

Duplex =zolls, on the other hand, change sharply to a clayey
subsoll. The maln distinguishing features of such soil
groups are described in Table 3.

The text briefly describes soils of each group and indicates
their pattern of distribution. Chapter 12 (Land Systems)
relates solls to other features of the land. The glossary
on page explalns some of the terms in the descriptions.

Organic Scolls

FPeats

Peat solls consist of undecomposed and partly decomposed re-
mains of bog and fen vegetation that accumulate under condit-
lons of low temperatures and a consistently high water table.
They may be a metre or more thick in well-developed bogs.

The upper horizons of bog peats are dominated by yellow to
brown spongy remains of mosses. Fen peats, which are mainly
formed from sedges, usually have brown and fibrous upper
horlzons. The underlying horlzons, where decompositlion is
well advanced, are usually dark and greasy.



39

Peats can absorb a large guantity of water and release it
slowly. They are acld to very acld, and the organic-
matter content commonly exceeds 60% and may be up to B80%
by welght.

Bog and fen peat soils commonly occcur 1n wet depressions

and are partlcularly common in gently sloping drainage lines
in the alpine and sub-alpine tracts throughout the study
area. Associated solls on better-dralned areas are organic
loams.

Dry peats

These solls occur as shallow accumulations of plant material
derived from heathland vegetation. They are usually less
than 30 cm deep and may overlle a thin layer of coarse non-
organic material; shelving rock 1s usually present within
about 30 cm.

Although not extensive, dry peats are important in such areas
where shelving rock 1s common, as they absorb water during
raln-storms and thus retard run-off,

Humified peats

These peats are black, friable, loamy, organic solls, general-
ly still contalning some [ibrous material. Usually they have
well-developed crumb structure, and may contain coarse sedl-
mentary material. They may rest on gleyed sedimentary mater-
1al or unweathered rock.

Humlfied peat solls are most common near entrenched streams
in alpine and sub-alpline areas. The humification of the true
peats to form these soils has apparently followed the lower-
ing of the valley water table, which has resulted from en-
trenchment of the streams. In some areas there are also in-
dications that humification may have resulted from climatic
change. In these areas mature snow gums are growlng in the
humlified peat soil.

Soll with Uniform Texture Profile
Stony loams

Rock fragments constitute a majJor part of the profile in this
type. The small quantity of soll between the rock fragments
has probably developed from the accumulation of wind-borne
dust, minimal weathering of soft rock particles, and the de-
composition of plant remains.

Although the soil may be relatively fertile, it has a low
avallable-water capacity because of its shallowness and the
high proportlon of stones. During prolonged dry periods,
molsture would be inadequate to support shallow-rooted plants.
Trees and shrubs may be able to persist on the stony loam
8oils, because they develop extenslive root systems in rock
flssures and obtaln molsture from well below the surface.



Table 3

S0IL GROUPE OF THE ALPINE STUDY AREA

Primary profile
form (Northoote)

1
ORGANIC SO0ILS

heathland wvegetation

Other distinguishing feztures 301l group Synonyms and included =oll types
Accumulation of plant debtris Feat =oils {bog and fen peats)|peats
below bog and fen vegetatlon
Aceumulation of plant debris from|Dry peat solls peats

bPecemposing bog, fen, or heath-
land peats; black, highly
structured szoll

Humified peat solls

humifled peat

11

UNIFORM SOILE

UNIFCRM TEXTURE
THROUGHOUT

Coarse=textured:
= Fredominantly stone fragments

- Leams and clay losms with a
bBigh proporticn of gravel

- Coarse sandy loams on ocoarse-
prained rocks

- Sandy, often variably bedded
alluvial deposits

Stony loam soils
Gravelly leoam sclls

Coarse zand zollsz

Indifferentiated zand soils
and undifferentiated loam
selils

lithosols, skeletal soll
Ted earths

granltic =andy loams

aliuvial solls; regosols

|Medivm-textured:

= Brown or grey loams and fine
sandy leoams on alluvium

- Highly organic well-structured
soils from hlgh areas

Grey-brown loam seolls

Shallow corganie loam solls

Drzanic loam zolls

minimal prafirle solils; meadow
solls; alluvial brown earths

alpine humus soils

transitional alpine humus scils

Fine=-textured:

- Dark elays with well-developed
structure; lime present in
sub-sodl

~ Dark clays with well-developed
structure; lime absent

= Friable red ¢lays on limestone

Cark, calecareous clay soils

Dark cracxing clay solls

Fed calearecus clay solls,
Fine structure

black earths; chernoczems

prairie solls

terra rossas

ok



Table 3

80IL GROUPS OF THE ALFINE STUDY AREA

Primary profile
form (Northeote)

Other distingulishing features

Soil group

Eynonyms and included soll types

I11
GRADATIONAL S0IL3

GRADUAL INCREASE IN
CLAY WITH DEFPTH

Solls on stream alluvium:

- Red

= Tellow=brown

Red gradarvional soils, weak
structure

Yellow gradstional solls

red earths

glluvial brown earth; brown sarth

Solls with bleached sub-surface
(42} horizon:

- Hed

- Yellow-brown

Red gradational =olls; stony
red gradational sopils

Yellow-brown gradational
solls

leptopodzols: minimal red
podzolic solls

Leptopodzols; minimal yellow
podzollic solls

Brown gzolls:
- Masslive, hard

- Strongly coloured; weakly to
moderately structured, friable

Massive gradational solls

Friable brown gradational
solls

leptopodzols; minlmal podzolile
soils

acid brown earths; cryptopodzols;
brewn mountalin soils

Red solls:
- On basalt

- On non-basaltiec materilal,
atrongly structured; hard
congistency

= Moderately structured; friable

Red pradatlonal solls on
basalt

Red gradational solls, filne
structure

Friable red gradational
soils

chocolate soils

red amphipeodzols; krasnozemic
2oils

kraznozems: red amphipodzols

Iv
PUPLEX =0ILS

SHARF INCREASE IN
CLAY AT DEFTH

Red subscll, bleached subsurfacs
horizon; acid throughout

Yellow-brown subsoil, bleached
subsurface horizon; acid or
alkaline subsolls

Red duplex soils

Yellow sodic duplex sopils,
coarse structure; yellow
duplex soils

red podzolie solls, red soledic
golls; red-brown earths

¥ellow splodic solls; yellow
podzolic soils

Ih
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Stony loam solls are common on ridge tops and steep exposed
slopes.

Gravelly loams

Although dominated by the gravel fraction, these soils have
a blnding matrlx of loam or clay loam. They may have struc-
ture, but the abundance of gravel makes it difflcult to

see. The loamy matrlx is usually porous.

Colours are commonly brown or red-brown, particularly in
s0ills from well-drained sites 1n moderately high-rainfall
areas.

Some pale brown or even grey-brown forms may be found where
the slte tends to be poorly drained, but these are not as
common.

Gravelly loam solls are formed in colluvial deposlits usually
at the base of long steep slopes - for example where moun-
tain slopes intersect or-where steep slopes meet gentle
valley~floor slopes. They may be very deep. Although not
extensive In area, they are relatively common in the situat-
ions described above.

éecause of the mixture of abundant gravel with some binding
fine materlial, these solls are sought-after for rcadmaking
or surfacing materlal.

Coarse sands

These are common solls on the slopes of granitic areas. They
have a uniform texture profile that is dominated by the
coarse~textured material, mainly quartz, but felspar may also
be an important constituent. Although a sllight lncrease 1in
clay content may be revealed by partliele-size analysis, this
1s usually masked by the dominance of the coarse components
in field textures.

A typlcal coarse sand would have about 10 em of brown to dark-
brown coarse sandy loam wlth weak coherence, which lacks
structure. This gradually changes to a lighter-coloured but
otherwlse simllar horizon that may extend to 30 em.

Below this depth the colour may gradually change to strong
brown or yellow-brown, but with no appreclable change in
texture, structure, or consistence. Weathered rock usually
occurs at less than 1.5 m depth on slope solls, but profile
depths of greater than 2 metres occcur in deposits at the base
of steep slopes.

They are moderately acid soils and, although they contain
abundant primary minerals, thelr lack of colloidal material
probably glves them a relatively low nutrient status,
Furthermore, thelr coarse texture also results in a low
avallabllity of molsture, and this 1s the dominant factor
affecting their sultabllity for plant growth.
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Coarse sands have a high abillty to absorb run-off, but drain
rapidly. They may play an Iimportant part in the hydrologle
cycle of granlitic areas that typlecally produce prolonged
seepage, often in the form of highly reliable springs.

Undifferentiated sands and loams

Such soils consist of the relatively recent sediments that
accumulate at the margins of most streams. They may also
occur as alluvial fans of recent origin. They typlcally

lack any profile development, except for darkenling by organic
material near the surface.

Textures may vary from silty loam to sand, or even include
clays and gravels. Within a single profile, abrupt changes
in texture may exist as a result of current-bedding, but
texture variation produced by other soll-forming processes
has not occurred.

Grey-brown loams

Soills of this group usually have a dark and strongly struct-
ured surface. Below about 10 c¢m, however, colours are
lighter and the scils usually have a weakly developed pris-
matie structure. They become hard as they dry out.

They are formed on alluvium and generally have a uniform
texture profile. Nevertheless, as they are relatively
young solls, there may be changes in texture related to the
sedimentary bedding, particularly in the lower part of the
profile. Because they occur in a relatively low topograph-
ic setting, they are often associated with a fluctuating
water table, which causes gleying of the subsoil.

Organic loams; shallow organic loams

These soils predominate in alpine and sub-alpine environments,
sometimes descending into montane tracts where annual preclip-
itation is greater than 1,500 mm, winter snow 1s perslstent

or lies for several days after snowfalls, and average annual
temperatures range from about 4.5° to E.EOC. They are

typical of moist but well-drailned slopes.

Two forms are recognized. Shallow organic loam solls have a
thick organo-mineral surface horizon directly overlylng
weathered parent materlal or bedrock, usually at depths of
less than 1 m. The organic loams have a similar surface hori-
zon, but also have a well-weathered, non-organic loam or clay
loam subsoil. These solls may be a metre or more deep above
the weathered parent material.

The shallow forms are commonly assoclated with tussock grass-
land, heathland, herbfield, and snow gum woodland. The deep~-
er forms are found under snow gum woodland, snow gum~-mountain
gum forests, and the upper range of the alpine ash forests.

Organic loam solls have a strongly developed crumb to granular
Structure, loose to friable consistence, and hlgh porosity
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in the upper horizon. The organlic matter content may be up
to 25% in the surface 15 cm. These solls are very acid wlth
low fertility and much of the nutrient content 1s assoclated
with the surface few centimentres. They have high macro-
poroslty and generally high infiltration capacity.

When dry, topsoils become very light and friable. 1If a com-
plete vegetative cover is not maintained, they are readily
eroded, particularly by the strong winds that are common in
the high mountalns where these scils occur,

Dark calcareous clays

These black or dark brown clay solls have a self-mulching
surface and lime in the subscil. They have usually formed

on fine-textured alluvium, and are often qulte deep. In the
study area, their main occurrences are on the Lake Omeo flats
and parts of the Morass Creek flats, both of which are areas
of restricted drainage. A brown varlant occurs on the lunette
of Lake Omeo.

Dark crackling clays

This group comprises dark brown or black friable clays or clay
loams that have a well-developed fine structure In the surface
but become grey, more plastic, and coarser-structured with
depth. They are typical of creek flats and low terraces.

Red calcareous clays, [ine structure

These are generally relatively shallow scils, formed on lime-
stone, with rock at less than about half a metre. Theilr
characteristic features are strong red-brown colour, well-
developed fine structure, and {riable consistence. BEecause
these s0ils occur only on limestone, they are of limited extent
withln the study area.

So0lls with Gradatlonal Texture Profille
Red gradational soils, weak structure

These soils of the alluvial deposits are red-brown loams to clg
lcams with 1little structural organization. A typlecal profile
shows a few centimetres of brown fine sandy loam, grading into
a red-brown loam to sandy loam that becomes a little more
strongly coloured, and of slightly heavier texture, with depth.

The whole profile 1s friable and porous, and there is little
development of secondary organization.

They are mildly leached and appear to be moderately fertile,
but are more notable for their good physical properties.

They may be slightly superior to the red gradational solls in
thelir ability to retain molsture avallable for plant growth.

'hese solls are typical of the outflow areas from small catchmé
and alluvial fans. They also occur in the terrace sequence and
sporadically on the plains,.
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Yellow gradational solls

The gradational texture proflle of these solls 1s usually
well developed, although on the coarser sediments it may not
be as obvious. The texture ranges from loam or sandy loam

in the surface to light clay in the subsoll at between about
30 and 80 cm, where moderate structure may be developed,
Below thls, the texture becomes less clayey and the structure
becomes less well developed,

The subsurface horizon 1s usually moderately bleached and the
colour in the subsocll may be strong brown, although more
yellow colours are usual.

These are moderately acld solls with falrly high natural fer-
tility. They are relatively common on mid-level stream
terraces. This land form is limited in extent in the study
area, however.

Red and stony red gradational soils

Soils of this group and those of the next combine some of the
features of the friable red gradational scills and the massive
gradational soils. They have a weakly structured subsoil,
which has a hard consistency when dry. The sub-surface hor-
izon 1s weakly bleached. Profiles are seldom deep, and may
overlie well-structured red clay, which appears to be a trun-
cated relic of an earlier soil, or weathered rock.

Stony red gradatlional soills are typlecal of the alluvial fans
of Intermediate size on the valley-slide slopes, and may also
occur on the steeper slopes of residual hills or lower-
elevation montane slopes.

Both groups are moderately acld throughout and of moderate
natural fertility.

Yellow-brown gradational solls

While similar to those of the previous group, solls of this
type have subsoils in which the dominant colour is yellow-
brown. They are less well-drained and are usually less acid
than the red forms. Because they occur in the lower
topographlc positions on the alluvial fans of the valley-floor
Slopes, they may be more fertile than the red more-freely
draining group.

Massive gradational solls

Texture in these soils gradually increases from loam or sandy
loam 1n the surface, to clay loam, sandy clay loam, or light
¢clay in the subsoil at about half a metre, below which the
clay content decreases fairly rapidly. Colours range from
dark brown in the surface to yellow=brown or pale brown in

the sub-surface horizon, to brown, yellow-brown, or yellow-
red In the subsoil. The colour and texture changes are usual-
1y gradual, but may not coincide.

Except for the surface few centimentres, where concentrated
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biological activity maintalins moderate structure, the pro-

f1le has poor structure or none at all, and sets hard when

dry. The solls have abundant visible pores resembling pin-
haoles,

Wide variations from the typical profile occur, particularly
in colour and texture, On poorly drained sltes, subsoil
colours are mottled and there may even be a gley horizon. 0On
better-drained sites, colours are more red. The depth of
the surface sonil 15 pgreater where textures are coarse.

Relic horizons of highly structured red clays, typlcal of the
red duplex soils, are sometimes f'ound beneath these soils.

The massive gradational solls are usually found on transport-
ed material such as alluvial fans and terraces. On the steep-
er slopes, soils of this group may occur with the stony loams,

They are generally moderately aclild and have moderate to low
natural fertility.

Friable brown gradational soils

This soil group 185 extensive in the high-rainfall montane re-
glons of the study area at elevatlions ranging between about
600 and 1,200 metres. Rainfall here ranges from 900 mm to
1,300 mm or more, and winter snow may be occasicnal to common
but not persistent. The soils intergrade between organic
loams and the friable red gradational soils, or red gradatlon-
al solls,

The typlecal soll in the higher-rainfall zone has a thin litter
layer overlying a very dark brown to black organiec loam 10--20
em thick, very porous, and with strong crumb structure, In
the underlying horizons, the influence of organic matter dlm-
inishes with depth and the structure is less-well developed.
Colour becomes strong brown then yellow-brown or red-brown,
depending on the nature of the parent material; porosity de-
creases, although conslstence remalns friable throughout. Soil
depth is usually more than 1 metre, but profiles on steep
slopes may contain numerous rock fragments that become more
abundant with depth.

In lower-rainfall areas and at lower elevations, the soils
have less organic matter, structure is not as strongly devel-
oped, and consistence is firmer. Soll depth 1s more varilable,
with the shallow forms being more common. The profile may
contain large proportions of rock fragments. These soils are
acld to very acid, with moderate to low natural fertllity.
They have relatively high molsture-storage capacities and are
yery permeable,

Red gradational sclls on basalt

Finely structured, dark brown loam--clay loam at the surface
becomes moderately to well-structured strong red-brown clay
loam to light clay with depth. Darker brown colours persist
into the subsoil at the upper end of the elevatlon range. The
solls are acid throughout and usually have higher-than-normal
levels of phosphorus and calclum.
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These are characteristic solils of basalt parent material at
intermediate and lower elevations. Although they are usually
deeply weathered, rounded pleces of unweathered baszsalt accur
within the profile.

In areas where these red forms predominate, soils of less
well-drained sites resemble yellow gradational soils.

Red gradational soils, fine structure

In colour and texture profile, these resemble the friable

red gradational soils but the subsoll 1s more strongly devel-
oped to form a very fine sub-angular--blocky structure. The
natural structural units have shiny surfaces, and the consist-
gnce 1s hard when the soil is dry. Yellow forms occur where
drainage 1s restricted.

They are usually assoclated with areas of low reliefl and may
be solls of an earller weathering cycle. Stumps of red clay
of the type occurring in the subsoil are sometimes found
beneath less-strongly differentliated soils, such as the mass-
ive gradatlonal soclls,

Friable red gradational solls

The domlnant features of these solls are a dark brown loamy
surface, grading through more yellow-brown loam or clay loam
to the dark red or red-brown light-clay subsoil. Structure
is moderate 1n the surface but declines in the sub-surface
and 1s usually moderately well develeoped in the subsoil. The
solls are moderately porous and are friable throughout. The
profile depth may be as much as 3 metres 1in old alluvium or
colluvium, but usually weathering rock is encountered withiln
little more than a metre.

These solls attaln dominance on most siliceous rocks 1in areas
where annual rainfall is about 1,000 mm and slopes drain freely

without being steep. Occasionally yellow forms occur on less-

well dralned sites within areas of these solls. They are acid
Eo very acld, and of generally moderate to low natural fertil-
ty.

Soills with Duplex Texture Profile
Red duplex

Red duplex soills predominate on valley slopes and rolling top-
ography where rainfall is less than about 1,000 mm. They
usually have a poorly structured to structureless topsoll,
which sets hard when dry. The red 'subsoil i1s typically a well-
structured clay that is compact and has relatively low porosity.
The boundary between topsoll and subsoll is relatively sharp,
and scll profiles are acld throughout. They have moderate
Surface permeabllity and moderate sub-surface drainage.

Yellow sodlic duplex soils, coarse
Structure; yellow duplex soils

The yellow-brown subsoll clay and the contrast in texture are
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major distinguishing features of these so0ils. Sodie duplex
soils have a very distlnet boundary between the pale loam
sub-surface horizon and the strongly coloured heavy clay
subsoll. Small lronstone concretlons may be present at the
boundary.

The subsoll clay shrinks as it dries and expands on wetting.
The surface of such soils 1s commonly very irregular; when
the subsoll 1s wet it acts as an impermeable layer and the
surface soll becomes saturated during wet weather.

Yellow duplex solls have a less distinet change between the
paler loamy sub-surface horizon and the clay subsoll. The
transition zone may be as much as 10 cm thick and the subsoll
clay does not expand and shrink appreciably. These solls are
more permeable than the former group, but are not as well
drained as the red duplex soils.

Both forms have acid surface solls; subsoils of either may be
only mlldly acld or alkaline. In areas where dralnage con-
centrates, these solls may even have free lime 1n the subsoll,

So0lls of the sodic group occur occaslonally on broad ridge-
tops to the south of Omeo. They are not common 1n the study
area. Yellow duplex solls occur in lowland areas where soil
drainage 1s rather impeded. They also occcur on rolling top-
ography around Omeo and Benambra.

Explanation of Some Terms

Strueture: the arrangement of soll particles in undisturbed
soll. Naturally occurring aggregates vary in their strength
of development from "massive" where ho natural aggregates are
apparent, through "weak" and "moderate", to "strong" where
discrete aggregates are obvious in the undisturbed soil. The
aggregates are described in terms of size and shape.

Congistence: & qualitative evaluation of the mechanical
strength of soll fragments and the way they break when squeeze
between thumb and fingers.

Gley: grey and blue-green mottled colouration, which develops
in soils subject to periodie szaturation.

Self-mulehing: occurs when clay solls break up into small
aggregates as they dry out.
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3. VEGETATION

The natural vegetation of an area is determined largely by

the physlcal factors of the site - climate, topography, and
s0ils and thelr parent materials. Factors such as fire and
grazing, however, can alter vegetatlon structure, particul-
arly the characteristics of the lower strata, and may also

alter the relative abundance of plant specles.

The major environmental factors that influence vegetation
vary greatly in the study area. This is reflected in the
fact that more than one-third (24) of the 62 major vegetat-
ion alliances tabulated for Victoria by Frankenberg are
represented here,

Approximately 1,050 native flowering plant and fern species
have been reliably recorded for the Alplne study area,.

These include 92 grasses (family Gramineae), 64 sedges
(family Cyperaceae), 24 rushes (family Juncaceae), 79 orchilds
(family Orchidaceae), 38 wattles (genus Acacia), 38 eucalypts
(genus Eucalyptus), 22 beard-heaths (genus Leucopogon), and
18 buttercups (genus Ranunculus).

Sclentlfiec names of plants mentioned in the text, together
with the appropriate common names, are listed In Appendix 2A.

Most of the flora 1s typlcal of the north-eastern Highlands,
but some foothlll forests on the southern fringe are typlecal

.l

of sllvertop and stringybark forests found elsewhere in
Glppsland.

The far south-eastern sectlion of the study area supports plants
typlcal of East Gippsland "jungle" gullies.

Cool, wet, southern elements, typlcal of Tasmanlia, are repres-
ented by southern sassafras gullles In the east of the study
area and by mountaln ash forests distributed at numerous
localitles in the southern section.

Specles 1n the dry and warm Snowy River valley are typical of
the plalins and foothills on the inland side of the Great
Dividing Range. They include white cypress pine, white box,
and kurrajong.

The flora includes about 150 plant species that have been
introduced into the study area - some from the time of early
exploratlon and settlement. Those that are considered to be pest
plants are discussed in chapter 13,

Importance of vegetatlon
Natural vegetation is particularly important when considering

possible uses of land. It Integrates and qulte sensltively
reflects subtle changes in environmental facteors. For this
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peason, and because 1ts main components can be readlly seen
and mapped in the fleld or from aerial photos, it provides
a very convenlent way of assesslng site factors that, by

themselves, would be hard to measure directly.

Moreover, the vegetation itself often provides for many of
Man's needs such as timber and recreatlion, protects other
values such as soil stabllity and water quality and yleld,
provides habitats for animals, and constitutes a major part
of what we regard as scenery, naturalness, or wilderness.

Classification

Because of its diversity, only a broad description of the
vegetation can be presented here. More detail - especially

on the floristics of the vegetatlon - appears in the block
descriptions. As in previous reports, the vegetation has

been classified into a number of structural forms based on the
helght and form of the tallest stratum and on the percentage
of projective follage cover (see Table 4). Table 5 1lists the
native vegetation units, and their distributlion on publlc

land is shown on Map 6.

The classification 1s based on that developed by Specht, but
has been modiflied to better describe the particular vegetat-
ion of the study area, to enable use of the data available,
and to meet land-use planning objectives.

Within the structural framework, the vegetation has been group-
ed according to commonly occurring combinatlons of specles.
These have been chosen subjectively and have been termed veg-
etation units. They are not based on detailed study of specles
relations. Each unlt 1s readily recognized 1In the fleld and
reflects the operatlion of a certaln set of environmental
factors.

Additional floristliec Information - from a sample of 193 plots
distributed 1n different locallties and environments in the
study area - was cocllected and analysed by the Zurich--Mont-
pellier system. This system groups similar stands, using
floristic similarity as a ecriterion. Information obtained from
other comprehensive vegetation surveys has also been incorpor-
ated in the vegetation descriptions. The floristics are treat-
ed in the block descriptions.

Vegetation Units

The main vegetation units for each mapping category are briefly
described below.

Alpine and sub-alpine open areas

This type embraces a mosalc of structural forms that, in alpine
environments, include dwarf herbfield and heathland and short
herbfield, Tall herbfield, grassland, dry, moist, and wet
heathlands, mossland (bog), and sedgeland (fen) are common to
both alpine and sub-alpine environments.



Table 4

STRUCTURAL FORMS (ALFINE STUDY AREA)

Projective foliage cover of tallest stratum*
Life form and height

of tallest stratum

Dense Mid=-dense Sparse

(T0-100%) (0-T0%) (10-30%)
Tress »>40 m Qpen forest IV
Trees 28-=40m Open forest I1I
Treses 15--28 m Open forest 11 Woodland II
Trees 5-=15m Closed forest I Open forest I Woodland I
Shrubs 2--8 m Closed scrubland Open scrubland
Shrubs 0--2 m Closed heathland Open heathland
Herbs (including mosses, Closed mossland Cpen mossland
sedges, lichens, forbs, Closed grassland Open grassland
Erasses Closed herbfleld Open herbfield

Closed sedgeland Cpen sedgeland

*Percentage of the area covered by foliage as measured by a vertical point gquadrat
technique. If is not the same a5 ¢rown cover.
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The largest area of alpine vegetation is on the Bogong High
plains and on assoclated prominences such as Mounts Bogong,
Feathertop, Falnter, Loch, and Hotham. Smaller areas may
be found on peaks such as Mounts Buller, Stirling, Howitt,
gpeculation, and Wellington, and on hlgh ridges such as the

Blue Rapg Range.

Alpine vegetation occuples an altitude range between 1,980 m
at Mount Bogong and about 1,600 m or 1,650 m - the tree

line. On some southern slopes, however, this vegetation type
may be found at elevations of about 1,550 m.

Total annual preclpitation in the alpine vegetatlon zone
usually exceeds 1,600 mm and may be as high as 2,400 mm.
Winter preecipitation is in the form of snow, but snow may
fall during any month of the year. It usually perslists from
June to September and may remain untlil early summer on some
sheltered sites. These "snowpatch" areas usually support
short herbflield. Very low temperatures and severe frosts
characterize the winter months, but snow cover protects the
vegetation from these extremes.

In summer, evaporatlion exceeds rainfall, and the molsture
status of the site - as influenced by topographlc positlon
and soll type - 18 a factor determining vegetation patterns.

Exposure to strong winds also influences the pattern. Dwarf
herbfields and heathlands may be expected on the most expos-
ed sites, while mosslands are limited to wet, relatively
protected sites.

The sub-alpine environment is less severe for plant growth.

To some extent adjacent forests or woodlands protect most

open areas from wind. Snowfalls are common in winter, and
snow lies on the ground for several months except at the lower
elevations. Open areas may occur at about 1,100 m elevatlon,
such as on the Nunnlong Tablelands, but may range up to

1,700 m, as on the Davies Plain Ridge. They are commonly
situated on tablelands or in narrow valleys and other "frost-
hollow" sites. Annual rainfall usually exceeds 1,000 mm.

Dwarf heathlands and herbfields are limited to the most ex-
posed sites at the higher elevations, such as Mount Loch, and
are assoclated with stony loams, The plants have or assume a
cushion-like or prostrate form and are usually separated by
bare ground.

Short herbflelds are characteristic of soaks, damp sites, and
areas where snow perslists longest. They are found at the
higher elevations and occur most extensively on the alpine
tracts of the Bogong Tablelands and nearby mountalns. Else-

where they are limited to small areas such as Mounts Stirling
and Howilitt.

Tall herbfields are common in the alpine zone and are extens-
ive around Mounts Bogong, Nelse, Fainter, Hotham, Feathertop,
Howitt, Speculation, Buller, and Stirling. Forbs (including
many showy flowers) and grasses are the main plants in this

Sanaea -5
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unit, Tall herbfields are usually associated with organile
loams.

Grasslands are dominated by snow grass tussocks, and varlous
forbs occupy the inter-tussock spaces. They are found through-
out the study area in alplne and sub-alpine environments, often
in cold-alr drainage situations, and are assocliated with organ-
ic loams., They predominate on many of the sub-alplne plains
on the Bennison, Dargo and Nunniong Tablelands. Alplne grass-
lands are best represented on the Bogong Tablelands.

Dry heathlands may be found at numerous localitlies at the
higher elevations, but are limlted to the driest rocklest sites
such as at the Razor and Gable End. Solls may be stony loams
or dry peats, or may be virtually non-existent.

Moist heathlands vary from less than one to a few metres 1n
helght, and folliage cover may be open to closed. They are
common on rocky sites in the alpine environment on stony loam or
organic loam soils. Moist heathlands may also be found adjoinin
snow gum (white sallee) woodland in sub-alpine tracts and the
same constltuent specles often form an understorey to the wood-
lands. The specles composltion varles conslderably.

Wet heathlands are often sltuated along streamsides or in other
molst to wet situatlons in alplne, sub-alpine, and sometimes
montane environments throughout the study area.

Mosslands (bogs) are restricted to wet situations at many local-
itles in the same environments. They appear to have been more
widely distributed in the past. Solls are peats formed from the
dead plant remains of the assoclated mosslands.

Sedgelands (fens) are confined to swamps or other wet areas in
these alpine, sub-alpine, or montane environments.

Sub-alpine woodland, scrubland, and open forest I

Snow gum (white sallee) is the characteristliec tree of these
structural types, and the vegetation unlt takes its name from
this specles. 1In some localities, however, black sallee, ash-
mallee, or spinnlng gum may be a major component, such as black
sallee at Mount Deluslion and ash-mallee at Mount Useful. Mount-
ain gum and candlebark may also appear as minor components of
the tree layer.

The trees may form a woodland or may form open forest or scrubl#
(thicket). The understoreys commonly vary from grassy to grass’
with scattered shrubs, and are common at such localities as the
Bennison, Bogong, and Dargo Tablelands and Davies Plain Rildge.
Understoreys may alao be densely shrubby.

Thilis snow gum vegetatlon unlt encloses open plalns and water-
courses at many places. It grades falrly rapldly into alplne
vegetation at 1ts upper 1limlts and alsoc into alpine ash forests
where the two types adjoin. On the other hand the interface be-

tween thls and the mountain gum--snow gum unit is often more
gradual.
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The unit covers considerable areas throughout the study area
- notably at the Bogong, Paw Paw, Dargo, and Bennlson Table-
lands, the Welllngton and Howltt Plains plateaux, and Davies
pPlain Ridge. It 1s also extensive around many of the hlgher
peaks and ridge systems such as Mounts Skene, Buller and

stirling, the Bluff to the Nobs and Mount Cobbler, from

Mount Murray to the north of Mount Feathertop, Mounts Bogong,
wWills, Pinnibar, Gibbo, and Nunniong, and the Cobberas areas.

Flevations commonly range between 1,300 and 1,600 m, but this
vegetation unit may extend up to about 1,800 m - such as at
Mounts Cope and Pinnibar and the Cobberas - and 1s qulite often
found at elevatlions down to 1,200 m. Precipltation generally
exceeds 1,200 mm annually and in winter usually takes the

form of snow. In most areas snow persists throughout the
winter months. Solls are usually organic loams, stony loams,
or frlable brown gradational soils.

Sub-alpine to montane open forest II

The major unit of this formatlion type commonly contalns both
mountain gum and snow gum, Candlebark is a freguent assoc-

iate, and broad-leaf peppermint may occasionally be present.
In some areas scattered mountain gums emerge above a general
SNOW gum canopy.

This unit is most extensive in a broad belt embracing the
Nunniong, Native Cat, and Wulgulmerang Tablelands (northern
section only). Another belt extends north-west from Mount
Phipps, includes the Paw Paw Tablelands and Cobungra River
valley, and reaches to the Dinner Plaln area. Large areas
may also be found on the southern sections of the Dargo and
Beninlison Tablelands, in the Moroka basin, and on the Mount
Cobbler PFlateau.

The unit usually ranges between 1,200 and 1,400 m elevation,
but may extend up to 1,500 m and descend to below 700 m as
at Omeo and near Wulgulmerang.

Average annual rainfall varies considerably - from less than
700 mm up to about 1,800 mm. Solls are usually gradational
and include friable brown gradatlonal solls and the shallow
FDETS of friable red, stony red, and yellow-brown gradational
S0 5.

Sub-alpine woodland to open forest I

The black sallee vegetation unit commonly has an herbaceous
understorey with occasional shrubs. It 1s scattered through-
out the area and mainly confined to wet solls where low temp-
ératures are common and severe frosts frequent. Typlecal
Situations where these factors apply are along watercourses
and around small plains at elevations from about 900 m (where
mountain swamp gum may occur in mixture) up to about 1,500 m.
Soils are usually grey~brown loams, generally gleyed.

Open forest IV

The alpine ash unit usually occurs as pure stands of alplne ash,



but may occaslonally include mountain gums. Understoreys
may be herbaceous, lncluding varlous grasses and forbs, or
may consist princlpally of shrubs, ferns, and small trees.

In many areas shrubby understoreys are linked with relative-
ly recent disturbance such as fire and logging.

Alpine ash forests are wldely distributed throughout the
study area and cover extensive tracts of land. 1In moderately
to highly dissected topography, this unit is found on molst
sheltered sites. So 1ts distribution In some areas tends to
appear as a number of dlscrete stands separated by high ridges
and dry spurs.

Whole valleys may support these forests, however, where the
environment 1s particularly sultable - such as 1in the head-
waters of the Wongungarra, Dargo, West and East Klewa, and
Mitta Mitta Rivers and Wheelers Creek. Other large contig-
uous areas may be found on the mid slopes around Mount Buller,
Mount 3tirling, and the Razorback, on tablelands such as the
Nunniong, Pinnibar, and Dargo (southern section) Tablelands,
and on plateaux and moderately dissected uplands such as at
Connors Plalns, Dinner Creek, Mount Baldhead, Mount Deluslon,
Mount Phipps, and the Sunnyside--Sugarloaf Hill area.

Many mature stands have been harvested, but considerable areas
of mature alplne ash still remain. Wildfire regrowth stands
are scattered throughout. The largest areas are in the
headwaters of the Dargo, Wongungarra, Ovens, and East Klewa
Rlvers and Black Snake, Handford, Davlies Plain, Snowy, Frosty,
and Horatio Creeks.

Elevation for this vegetation unit ranges between 800 and

1,500 m. Annual rainfall exceeds 1,000 m, with moderate to
high falls of snow In winter that may persist for periods vary-
ing from a few weeks to some months across this altltudinal
range. Solls may be deep organle loams or friable brown gradat
lonal solls.

The other main vegetation unlt of open forest IV 1is shining gum
--mountain ash. Each of these specles may form pure stands or
may cccur Iin mixture with each other and alsc with alpine ash
and manna gum. The understorey may be a low stratum of ground
ferns and other plants, shrubby (wlth a ground layer of herbs),
or a wet gully type.

Such forests are almost entirely confined to socuth of the Great
Divliding Range. The most extensive stands, either fire regrowt
or mature, occur near Mountaln Ash Spur 1In the Barkly River
valley, at Mount Hump Creek, south of Mount Ewen, in the
Nicholson River--Haunted Stream headwaters, at Ah Chows Creek,
and at Black Satln--Betts Creeks.

The stands occupy moist, sheltered sites at elevations ranging
from about 400 m up to 1,200 m where annual rainfall varies
from about 1,000 to 1,600 mm. Snowfalls are light and infreque
Soils are friable brown or friable red gradational scills.
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open forest 111

geveral distinct units comprise this formation. The first
contains mountain gum forests, often in pure stands but
sometimes associated with alpine ash, snow gum, or broad-
leaf peppermint. Understoreys may have scattered shrubs
with an herbaceous ground layer or may be shrubby.

This vegetation unit 1s not extensive, but may be found at
various localities in the study area such as on the Bennison
and Nunniong Tablelands and the Pinnibar plateau. Elevat-
jons are usually about 1,200 m and annual rainfall 1s high.
Soils are gradational.

Messmate stringybark forests, forming another unit within
open forest III, are also relatively restricted here, espec-
1ally north of the Great Dividing Range. An isolated stand
at Granite Peak, near Mitta Mitta, appears to be 1ts north-
ern limit in the study area.

Quite large stands are found to the west of Gelantipy, to
the south-east of Butchers Ridge, and on the eastern slde

of the Nunniong Tablelands and its southern escarpments.
Other localitles include Mount Tambo, Tonglo Creek, Powers
Creek, Jirnkee Gap, Mount Grant, Tea Tree Range, the Viklng,
Mirrimbah, the Low Saddle, Mountain Ash Spur, Mount Ronald,
Shanty Hollow, and Mount Hump Creek.

This unit ranges from about 600 to 1,200 m in elevation, with
rainfall of about 1,000--1,400 mm annually. Typlecal solils
are friable brown and friable red gradational solls.

Messmate stringybark 1s often mixed with manna gum, narrow-
leaf peppermint, and mountaln grey gum. Understoreys are
typlcally shrubby, with some wet gully type. In the south-
east of the study area tall shrubby understoreys are typical.

The narrow-leafl peppermint unit predominates on molst sheltered
aspects below about 1,100 m. Forests of this unit are wide-
spread throughout the study area, particularly north of the
Great Dividing Range. Annual rainfall 1s usually between

900 and 1,600 mm. Soils are typically friable red and brown
gradational soils.

Trees associated with narrow-=leaf peppermint include manna gum,
messmate stringybark, candlebark, eurabble (St. Johns blue gum),
broad-leaf peppermint, and yellow stringybark (in Glppsland).
Understoreys may be grassy with low shrubs (in lower-rainfall
areas), shrubby with an herbaceous ground layer, or (in wet
gullies) a dense cover of tall shrubs and small trees.

Sllvertop forests more than 28 m high are located on relatively
molst ridges and upper slopes on the southern fringes of the
area. White stringybark is sometimes an associate. Understor-
€¥s are typically heathy to shrubby.

Manna gum forests are typical of many molst river flats and
river environs, such as along the Buckland, Macalilster,



and Caledonia Rivers, but may also occupy moist gullies and
slopes. Understoreys are often shrubby to wet gully type.
S50lls may be red gradational solls with weak structure,
yellow=-brown gradational sclils, or grey-brown loams.

Open forest II

These forests occupy the drier, more exposed aspects over a
wlde altitudinal range (from below about 1,500 m elevation
in some localities) throughout the study area.

In the higher-rainfall areas, broad-leaf peppermint in mixture
with brittle gum, candlebark, mountaln gum, or long-leafl box
is the common vegetation unit. Understoreys are usually heathy,

On the driest sites, broad-leafl peppermint 1s absent and the
main trees are red stringybark, long-leaf box, red box, and
brittle gum. The understorey 1s typically heathy. The most
extenslve areas of these three units occur ln the Wonnangatta,
lower Cobungra, lower Dargo, Tambo, Suggan Buggan, Macalister,
Buchan, and Mitta Mitta River valleys, and in Limestone Creek
valley. Solls may be stony loams, massive gradational sells,
or red or stony red gradatlional.

The silvertop unit usually consists of silvertop in pure stands
but the specles sometimes occurs in mixture with white stringy-
bark, red stringybark, and broad-leaf peppermint. Understoreys
may be shrubby to heathy. This unit 1s confined to the southem
fringe of the study area.

Open forest 1

Thls structural type 1s found on the steepest, driest slopes in
the area. The most extensive areas are found in the Wellington
and Macallster River valleys, the Wonnangatta Valley (includ-
ing the lower Moroka Rilver valley), the Mitta Mitta, Bundara,
and Cobungra HRiver valleys near Anglers Rest, and the Tambo,
Buchan, and Snowy River wvalleys.

The flora is similar to open forest II. Four vegetation units
have been distinguished. Broad-leaf peppermint, candlebark,
and brittle gum are predominant in higher-rainfall areas, and
red stringybark, long-leaf box, red box, and yellow box are com-
mon in the lower-rainfall areas. Understoreys are typically
heathy. Sllvertop forest 1s confined to the southern fringe,
and usually has a heathy understorey that is sometimes sparse.
S0lls are usually stony loams, masslve gradational soils, or
red or stony red gradational soils.

Woodland and open forest II

Mountain swamp gum forests are limited to wet river flats. The
specles may be assoclated with black sallee at the higher ele-
vations (about 900 m) or with candlebark. The understorey may
Include herbs, reeds, rushes, and shrubs. Solls are usually
grey-brown loams. Locallties where this unit is well represent-
ed Include the King, Wonnangatta, Catherine, and Buffalo Rivers.
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Woodland and open forest I

These structural types are limited to areas with an annual
rainfall of less than about 800 mm. In the Suggan Buggan and
Snowy River valleys the main vegetation units are white box
and cypress pine. White box may be assoclated with white

and black cypress pines, long-leaf box, yellow box, and manna
gum. Understoreys are grassy, but ground cover may be guite
sparse., Elevations range from about 160 m to 700 m. Annual
rainfall varies from about 600 to 800 mm. Soils include
coarse sands, hard red gradational solls, red duplex solls,
and stony loams.

White box-yellow box woodlands around Tonglo and Swifts Creek
have been cleared, but a remnant on steep slopes remalns near
Cassilis,
Cypress plne stands have similar understoreys to white box
areas and predominate on drler, more exposed aspects along
the Snowy River and Suggan Buggan valleys at elevations rang-
ing from about 200 m up to 540 m. Solls are similar to those
under white box woodland.

Plants Endemic to the Alpine Study Area or Adjacent Areas
Twelve plants are endemic to the study area:

Brachycome petrophila - rock dalsy (Little River; Boundary
Creek; Murrindal River)

Carex paupera - sedge (Mount Hotham)

Celmisia sericophylla - silky daisy (Mount Bogong; Bogong
High Plains)

Dillwynia capitata - slender parrot-pea (Mount Stradbroke;
Mount Beauty

Grevillea willisii - rock grevillea (upper Mitta Mitta River;
Bundara River; Livingstone Creek; Cobungra; etc.)

gibbe?tia spathulata - gulnea-flower (Suggan Buggan; Snowy
ver

Leucopogon pilifer - thready beard-heath (Bogong High Plains;
Nunniong Plateau)

Monotoca rotundifolia - tralling monotoca (Brumby Point)

Olearia frostii - Bogong dalsy-bush (The Twins, Mount Hotham;
Bogong High Plains)

Frasophyllum morganii - mignonette leak-~orchid (Cobungra)

Pterostylis aestiva -~ greenhood (Suggan Buggan--Wulgulmerang
--Nunniong area)



60
Ranunculus eiehleranus - buttercup (Bogong High Plalns;
The Bluff; McFarlane Saddle)

Ten undescribed specles may prove to be endemlc to the study
area:

Deyeuxia sp., (aff.angustifolia) - bent-grass (Ballantyne
Hills near Suggan Buggan)

Eriostemon sp. - wax flower (Mount Stewart north of Gillingal)
Grevillea sp. - grevillea (Mount Stradbroke)

Grevillea sp. grevillea (Nunnlong Plateau area)

Hibbertia sp. gulnea-lower (Licola area)

Hibbertia &p. guinea-flower (Wellington River near Licola)

Prostanthera sp. (aff. howelliae) - mint-bush (Licola area)

Progtanthera ap, {(arf. rhombea) - mint-bush (between Licola
and Mount Margaret; near Valencia Creek road)

Progtanthera sp. (aff. rotundifolia) - mint-bush (between
Mount Margaret and Lake Tall Karng)

Tetratheca sp. (aff. procumbens) - pink bells (Moroka Hut
area)

Forty-six other specles are endemic to the study area and
adjacent areas, (Numbers indicate blocks in the Alpine
study area In which the specles has been recorded.)

Abrotanella nivigena - snow-wort (10: Kosciusko Plateau,
N.S.W.)

Acacia dallachinana - catkin wattle (10, 14, 15: Mount Buffalo)
Acactia lucasii - wattle (1B: N.S.W.)
Acacia subtilinervis - wattle (20: N,S.W.)

Astrotrieha eraseifolia - thick-leaf star-hair (17, 18, 19,
20: N.S.W.)

Astrotricha parvifolia - small-leaf star-halr (4, 7: between
Seaspray and Balrnsdale)

Brachycome abovata - dalsy (10, 16, 17: Baw Baws; Lake Mountain;
Kosclusko, N.S.W.)

Brachycome riparia - Snowy River daisy (20: Genoa River gorge)

Coprosma nivalis - snow coprosma (2, 6, 7, 9, 10, 17, 18, 19:
N.3.W.)

Corybas hispidus - helmet-orchid (17, 20: N.3.W.)
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pampiera sp. (aff. seottiana) - damplera (15 km south-east
of Licola, just outside study area)

pillwynia prostrata - matted parrot-pea (20: N.S.W.)

podonaeca vrhombifolia - broad-leaf hop-bush (20: Pilne Mount-
ain, N.S5.W.)

Drabastrum alpestre - mountain cress (17: N.S.W.)

Fucalyptue chapmaniana - Bogong gum (1, 3, b, 5, 8, 10:
Mount Buffalo, north-west Mount Bogong; Khancoban, N,3.W.)

Eucalyptus neglecta - Omeo gum (2, 3, 9, 11, 16: Frenchmans
Creekg

Goodenia grandiflora var. maemillanii pinnate goodenia (Ui,
17, 20: Deddick River; also N.S.W.)

Helichryaum adnatum - everlasting (17, 19; N.S.W.)

Leucopogon riparius - river beard-heath (20: Snowy River
gorge - border between study areas)

Lomandra micerantha var. geroria (or distrinct specles) -
small-flower mat-rush (1, 3, 7: Mount Tingaringy)

Myoporum floribundum - slender myoporum (17: N.S5.W.)

Olearia adenophora - scented dalsy-bush (4, 7, 20: Pine
Mountain; N.S.W.)

Greamy?rhis brevipes - carraway (1, 10, 16, 17: Koscuisko,
N.S.W.

Oreomyrrhis pulvinifica - cushlon carraway (10, 20: Koscius-
ko, N.S.W.)

ﬁelarggnium helmsii - stork's bill (10: Mount Kosclusko,
e e W s

ihebﬁlium sp. (aff. squameum)- phebalium (20: Mount Eliza-
eth

Pimelea biflora - matted riceflower (2, 4, 6, 7, 9, 10, 16,
]‘Tl 15; 19: N-S.w.}

Plantago glaeialie - plantain (10: Kosciusko Plateau, N.S.W.)
Foa elivieola - poa (17, 18, 19, 20: Mount Buffalo; N.S.W.)
Poa induta - poa (19, 20: N.S.W.)

Poa hothamensis - poa (10: Mount Buffalo; Mount Porepunkah)
Poa petrophila - rock poa (2, 6, 18: N.S.W.)

Pomaderris pauciflora - pomaderris (17, 18, 20: Genoa River
gorge: N.S.W.)

Fratia gelida-snow pratia (7: Mount Buffalo; N.S.W.)
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Proatanthera deecussata - dense mint-bush (4: western high-
lands, west Mount Tingaringy)

Prostanthera rhombea - mint-bush (4: N.S.W.)
Pterostylis coceinea - greenhood (17, 20: N.3.W.)

Pterostylis laxa - greenhood (13, 17, 18, 20: Mount Delegate;
Monument Ridge; N.S.W.)

Pterostylis sp. (aff. alpina)- related to alpine greenhood
(17: N.S.W.)

Schizeilema fragoseum - alpine pennywort (10, 16, 17: N.S.W.)

Stipa nivieola - alpine spear-grass (4, 6, 7, 10, 18, 19:
Mount Buffalo; Mount Kosclusko, N.S.W.)

Trochoearpa clarkei - lilac berry (1, 2, 3, 4, 6, 7: Lake
Mountain)

Turritis glabra - tower mustard (11, 12, 17: N.S.W.)
Wahlenbergia denstifolia - falry bluebell (9, 19: N.S.W. alps)

Witteteinia vaceiniacea - Baw Baw berry (3: Mount Donna Buang;
Lake Mountalin; Baw Baw Plateau)

Weatringtia eremnophila - Snowy River westringia (20: Snowy
River gorge - border between study areas)
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10. FAUNA

The alpine study area contains large contiguous areas of
public land, predominantly forested, but with some natural
open areas in alpine and sub-alpine environments.

There are recent records of native species comprising 34
mammals, 183 birds, 30 reptiles, 17 amphibians, 13 fish and
many Invertebrates. Some are widespread and common. Others
may be widespread but uncommon to rare, or may be very rare
and restricted in distribution. Records of Introduced fauna
include 10 mammal, 8 bird, and 4 fish species. Appendlx 3
lists the fauna of the area.

The distribution of a species is largely related to 1its
habitat requirements, which vary for each species. Faunal
communities comprise species that have similar habitat pref-
erences.

Sometimes the sultability of an area for a species may depend
on features such as the presence of scattered rock outcrops
or decayling logs. Many habitat preferences, however, are
related to the vegetation - either directly, through the food,
shelter, or breeding sites that it provides, or indirectly,
through factors such as topography, soll type, and temperat-
ure regime, which also influence the type of wvegetation in an
area. Wetlands on the other hand are primarily aquatie
habitats, These, together wlith the other habitat types based
on the vegetation classification presented in Chapter 9 are
described below.

It should be recognized that treating fauna in terms of these
broad habitats has 1ts shortcomings, but, based on the present
data, thls 1s consldered to be the best available approach,.

Surveys have been conducted for the Land Conservation Council
by the Natlonal Museum, Division of Fisherles and Wildlife,
Monash University, and Geelong Grammer School. Data from
these together with information from other reliable sources
have been amalgamated by the National Museum staff. The re-
sulting information was used in compiling this chapter and
the block descriptions.

General Habltats

The varlous vegetatlon units described In chapter 9 are corr-
elated with the habitats described below, as shown in Table 6.

Wetlands

These areas are seasonally or permanently inundated by fresh
water. They comprise streams, swamps, lakes, and farm dams.
Their sultability for habitation depends on such factors as
whether the water body 1s flowing or standing and the water
quality, the bank and bed characteristics, and the aquatic
vegetation,



Table 6

CORRELATION BETWEEN HABITAT TYPES AND NATIVE VEGETATION

Habitat type

Hative vegetatlion units

Riverine forests

Manna gum copen forest IIT, narrow-leafl peppermint open forest
I1I; and mountain swamp gum weoocdland and copen forest II.

Alpine and sub-
alpine and open
areas

Dwarf herbfield and heathland; short herbfield; tall herbfield;
grassland; dry heathland; moist heathland; wet heathland; moss-
land; and sedgeland.

Sub-alpine
woodlands

Snow gum (white sallee) woodland, scrubland and open forest I;
mountain gum-snow gum open forest II, and black sallee wocdland
and copen forest 1.

Wet open forest

Alpine ash open forest IV; shining gum-mountain ash open [orest
IV; mountain gum open forest I11;: messmate stringybark open
forest II1; narrow-leal peppermint open forest III; and sillver-
top open forest IIT.

Dry open forest

Broad-leaf peppermint open forest I and open forest II; red
stringybark open forest I and open forest II; silvertop open
forest I and open forest II; red stringybark--broad-leafl pepper-
mint open forest II; and red box open forest I.

Woodlands

White box woodland and open forest I; and black ecypress pine--
white cypress pine woodland and open forest I.
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Riverine forests

This habitat type encompasses manna gum and narrow-leaf
peppermint open forests on stream flats at the lower elevat-
ions as well as mountain swamp gum open forests and wood-
lands, which may ascend up to about 900 m elevatlon.

Alpine and sub-alpine open areas

Heathlands, herbfields, grasslands, mosslands, and sedge-
lands occur in alpine (above tree-line) or sub-alpine envir-
onments. Sub-alpine open areas may be small openlngs 1in
sub-alplne woodland or large plains many hectares in extent.
Alpine open areas are found on the highest plateaux and
peaks.

Sub-alpine woodland

The snow gum thickets, woodland, or open forest; mountaln gum--
snow gum open forest; and black sallee woodland and open for-
est have understorey plants that vary from heaths to grasses,
They occupy large areas at the higher elevations and wvary con-
siderably in structure.

Wet open forest

This habitat type consists essentially of tall trees (more thar
28 m) with understoreys ranglng from grasses wlth scattered
shrubs to a dense layer of tall shrubs. Predominant trees are
alpine ash, meuntaln ash, messmate stringybark, narrow-leaf
peppermint, sllvertop, and mountain gum.

Dry open forest

This habltat type consists of forests up to 28 m high with
understoreys that are malinly grassy or heathy, but may occasion
ally be shrubby. Main tree species are broad-leaf peppermint,
red stringybark, long-leaf box, red box, brittle gum, and silve
t‘ﬂpi

Woodlands

These are primarily woodlands of white box and black cypress pi
in the Suggan Buggan area.

Seml-cleared areas and florest margins

Areas that border farmland in the study area provide habitats
for a number of specles adapted to woodlands or grasslands.
Many of these venture out into cleared land to feed and retire
to the shelter of adjacent forest or woodland.

Farmland

Some areas have been extensively cleared in the study area, sut
as around Omeo and Benambra and on the Wulgulmerang Tablelands.
Others - along some narrow river valleys, for example - have nd
been so extensively modified. Many of the original faunal spet-
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have been eliminated from farmland, but some (especially
birds) have been able to adapt to what 18 usually a wood-
land or grassland habltat. Remnants of the original
vegetation along roads and watercourses provide valuable
shelter, food, and breeding sites for both resident and

migratory fauna.

Mammals

The mammalian fauna of the alpine study area 1s not partic-
ularly diverse, but includes speclies that are not found
elsewhere in Victoria and some that are not common in the

State.

Thirty-five specles of native mammals have been recorded in
the area in recent years. These comprise nine phalangerids,
nine bats, four macropocdids, four dasyurids, four native
rodents, two monotremes, and the common wombat, the long-
nosed bandicoot, and the dingo.

Introduced mammals comprise the rabbit, hare, house mouse,
black rat, dog, fox, cat, brumby, sambar and red deer, and
COW.

Specles recorded are from actual specimens, fleld notes,
and literature. Mozt of these records are dated from about

1965 to 1976.

Most native specles are typical of forested land, and the
study area 1s important for thelr conservation. Common
mammals include the eastern grey kangaroo, black wallaby,
brush-tailed possum, bobuck, ring-tailed possum, greater
glider, feather-talled glider, sugar glider, common wombat,
brown antechinus, Swainson's antechinus, bush rat, Gould's
wattled bat, and lesser long-eared bat.

Uncommon species in mountain forests include the tiger cat,
greater long-eared bat, eastern plgmy possum, chocolate
wattled bat, white-striped bat, smoky mouse (endemic to
Victoria), Tasmanian pipistrelle, and the dingo.

Other rare species in the study area appear to be restricted
to particular habitats. The brush-tailed rock wallaby is
found among rocky cliffs, the mountain pilgmy possom in
alpine heathlands, and sub-alpine heathlands and woodlands,
and the broad-tocothed rat in heathlands and grasslands
(alpine, sub-alpine, and montane environments).

Mammal Habitats

With the exception of wetlands, these have been deflned broad-
1y in terms of vegetation. This classification allows for
general correlations of mammals with their habitat, but the
cccurrence of a particular specles at a locality will depend
On a number of other factors not considered here. Specific
habltat factors would include presence or absence of rock
Outcrops, ground litter, decaying logs, and hollow trees.
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Wetland (swamps, streams, lakes, dams)

Although common throughout the study area, this habltat varles
conslderably in 1ts representation in different blocks. Two
mammal species - the platypus and eastern water rat - are
expected to ocecur throughout the study area, but so far have
been recorded in only some blocks.

Both species usually live in streams, but may be found in
lakes and billabongs that are connected with streams. They
build their nests ln streamside burrows. Invertebrates
conatitute most of their food: the platypus leeds mostly on
aguatic insect larvae, crustacea, and other small aguatic
anlmals, while the water rat's diet Includes fish, fresh-
water crayfish, mussels, and aquatic invertebrates, as well as
some land crustaceans,

Riverine forest

Lowland river flats of manna gum and narrow-leal peppermint
forests, or swamp gum woodlands, are assoclated with most of
the main streams in the study area, such as the Macalister,
Wonnangatta, Tambo, Ovens, Buffalo, Rose, and King Rivers.
They also ceccur along some minor tributaries.

Many mammals found in riverine habitats are alsc found in
adjacent forests or in various hablitats close to streams.
Twenty-one natlve specles have been recorded in riverine
forest. They include herbilvorous animals (such as the east-
ern grey kangaroo, red-necked wallaby, black wallaby, and
common wombat), arboreal animals (such as the brush-talled

and ring-talled possums, greater glider, and brown antechinus),
and small terrestrial animals (such as the long-nosed bandi-
cout, Swalnson's antechinus, and bush rat).

Alpilne and sub-alpine cpen areas

Alpine areas are most extensilve on the Bogong Tablelands, but
are found elsewhere at the highest elevations suech as at Mounts
Bogong, Feathertop, Fainter, Hotham, Buller, and Howitt. Sub-
alpine open areas, although scattered throughout the area, are
most extensive on the Bennlson, Dargo, Nunnlong, and Bogong
Tablelands.

The vegetation structure of these open areas varlies from heath-
lands, herbfilelds, and grasslands to sedgelands and mosslands.
These often Tform a mosailc of types 1n the one area and are tern-
ed alpine hablitats where they occur above the tree-line. Sub-
alpine habitats are found below the tree-line, usually on
plains or along watercourses and other topographical depress-
lons surrounded by sub-alpine woodlands,

Eleven mammal specles have been recorded in this habltat. The
mammal fauna of alplne environments is distinetlive. The large
herbivores such as the eastern grey kangaroo and common wombat
are absent or rarely seen. Communities of small mammals, how-
ever, are characterlstiec of heathlands, mosslands, and sedge-
lands. These include the brown antechinus, Swainson's antechin-
us, bush rat, and (in some notable instances) the mountain pign
possum and broadtoothed rat. These animals remain in this
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habitat throughout the winter, when snow covers the vegetat-
ion for several months. Some localities that have surface

rocks may contaln the mountaln plgmy possum.

amall sub-alpine open areas have populatlons of small mammals,
similar to those of alpine areas, but also provide habitat

for other mammals such as the common wombat and, 1n summer,
the eastern grey kangaroo.

Sub-alpine woodlands

Sub-alpine woodlands are distributed throughout the study

area at the higher elevations. They follow many ridge systems
and cover large areas of uplands in some localities, such as
the Bennison, Dargo, Bogong, Paw Paw, Nunniong, and Native

fat Tablelands, the Morocka basin, the Cobbler plateau, and
Davies Plain Ridge.

The vegetatlon structure varies consliderably. In some exposed
and high places the snow gums may assume a low thicket or low
open woocdland form, whereas on lower sheltered sites a tall
open forest of mountain gum and snow gum is common. Under-
storeys vary from thick shrubs tc grasses.

Twenty-four native mammals have been recorded, including the
echlidna and the large herbivores - eastern grey kangaroo,
red-necked wallaby, black wallaby, and common wombat. Arbor-
eal speclies are the bobuck, brush-tailed and ring-tailed
possums, eastern pigmy possum, feather-talled gllder, sugar
glider, greater glider, and brown antechinus. Small terrest-
rial mammals include Swalnson's antechlinus and bush rat, which
are common, and the restrlicted and rare mountain plgmy possum
and smoky mouse.

Bat specles are the greater long-eared bat, little bat, and
lould's wattled bat.

Wet open forest

Wet open forests are distributed throughout most of the study
drea and form the most extensive habiltat.

Twenty-elght native mammals have been recorded here. These
include the large herbivores - eastern grey kangaroo, red-
necked wallaby (mainly in the eastern half of the study area),
black wallaby, and common wombat. The long-nosed bandicoot

15 not common in this habitat, nor 1s the tiger cat or eastern
plgmy possum,

Both brown and Swainson's antechinus are relatively common and
widespread throughout. These insectlvorous marsuplials depend
on ground cover for nesting sites and forest litter for
lnsects and other food. The bush rat is also common in this
habitat and wldespread, but another rodent (the smoky mouse)
has been recorded in only two localities in the study area -
one 1n wet open forest and the other in sub-alplne woodland.

East arboreal specles are widespread. These include the brush-
alled and ring-tailed possums, bobuck (mainly recorded in the
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western portion of the study area), and four glider species.
The yellow=-belllied glider and eastern pligmy possum have been
recorded in several blocks in this habitat type. The six bat
specles recorded in wet open forest are the greater and
lesser long-eared bats, Gould's wattled bat, chocolate bat,
Tasmanian plplstrelle, and white-striped bat.

Dingoes and tiger cats occur here and prey on other native
speclies, as do the introduced wild dog, fox and feral cat.

Dry open forest

One monotreme, four macropodids, eight phalangerids, the commo
wombat, long-nosed bandicoot, three small terrestrlial mammals,
five bats, and the dingo have been recorded in dry open forest:

This habitat type is distributed throughout the study area, us-
ually at the lower elevations, but sometimes up to about 1,500
m elevatlion. It 1s closely assocliated with lower-rainfall
areas, or with steep slopes on northern aspects 1in higher-rain-
fall areas.

Dry open forests form a mosalc with wet open forest where the
terraln is dissected, to produce moist drainage lines and
slopes alternating from dry to molist aspects.

The largest areas of this habitat 1lie in the rain-shadow valle;
of the Macalister, lower Wonnangatta, lower Dargo, Tambo, Buch:
and Snowy Rivers.

Mammals found in wet open forest also inhablt dry open forest,
although some - such as the greater glider, bobuck, long-nosed
bandicoot, and Swainson's antechinus - are to be found mainly
in wet open forests, where trees are taller, the understorey
shrubs are tall and often dense, and a deep lltter layer overl
molst soll.

Other specles found in dry open forest may have habltat prefer-
ences that are not restricted to these forests. One example i:
the ring-tailed possum, which appears to prefer a vegetation
type contalning small trees. It ranges from sub-alpine to low-
land woodlands and forests. The other 1s the brown antechinus,
which is commonly found in areas with abundant old fallen logs
and a moderate to dense understorey. The presence of the bush
rat 1s also related to shrubby or heathy understoreys. The
eastern grey kangaroo 1s most common where understoreys are
grassy.

Woodlands

The eastern grey kangaroo, brush-tailed possum, ring-tailed
possum, yellow-bellied glider, feather-talled glider, brown
antechinus, eastern horseshoe bat, and bent-winged bat are kno
to inhabit woodlands in the study area.

This habltat has been cleared for the most part in the Swifts
Creek area, but at Suggan Buggan there 1s a relatively large
area of white box and black cypress pine woocdland.
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semi-cleared areas and forest margins

These habitats occur at many scattered localltles in the

study area. The mammals found here are those of the surround-
ing forests or woodlands that venture out seeking food. They
typlcally include the eastern grey kangaroo, red-necked
wallaby, and several bat specles.

Birds

Australia does not have a distinctive mountaln avifauna,
probably because of the limited extent and low altitudes of
the country's mountalns.

The forested mountains, however, are the stronghold of a
number of birds dependent on this habitat type, as elther
residents or migrants, and the alplne study area 1is signifi-
cant for the conservation of many forest-dwelling birds.

The majority of the 183 native bird specles recorded in the
study area are typlcal of mountalnous areas.

These include common species such as the gang-gang cockatoo,
crimson rosella, superb lyrebird, white-browed scrub-wren,
rufous fantall, flame robin, eastern whipbird, Australian
ground thrush, and pied currawong. Other less common forest
specles include the wonga pigeon, klng parrot, brush cuckoo,
powerful owl, cicada-bird, large-billed scrub-wren, pilot
bird, leaden flycatcher, satin flycatcher, pink robin, rose
robin, clive whistler, red-browed tree-creeper, lewin honey-
eater, and satin bower-bird.

The wetlands of the alpine study area provide refuge for
many waterbirds in time of drought and during summer.

Riverine environments that extend into the alpine study area
along major streams also provide habitat for specles such as
the dollar bird, white-throated warbler, yellow-tufted honey-
eater, and nolsy friar-bird.

Of the total of 183, 121 specles (66%) have been recorded in
open forest and 95 species (52%) 1n woodland; 40 speciles
(22%) are restricted largely to wetlands, and an additional
20 (11%) occur commonly in cleared agricultural land.

Blrd Movements

The composition and abundance of bird population here constant-
ly changes. Migrational movement is very obvious, particularly
in the alpine and sub-alpine areas.

Many speciles depart from the higher elevations with the onset
of winter and return with the arrival of spring. Other species
are nomadic, the movements being determined by such factors

48 the llowering of food plants. Low gaps in the highlands

are important for some specles. The Mitta Mitta River valley,
Morass basin, and Tambo River valley together form an import-

ant flyway for waterfowl moving between inland areas and the
coastal lands.



Migration

Two types of migration occur: trans-equatorlal and lntra-
continental.

Trans-equatorial migration

Three species are total mlgrants to the study area and arrive
from the Northern Hemlisphere.

The Japanese snipe 1s a summer migrant to Australia from
Japan. It 1is recorded on alpine bogs, lowland swamps, and
damp pastures between September and April.

Spine-talled swifts and fork-tailed swifts breed in eastern
Asia and =pend the northern winter in Australla. They are

highly nomadic, their movements apparently belng determined
by the effect of weather condltions on their aerial feeding.

Intra-continental migratlon

The maJority of migratory species are insectivorous. Insect
abundance 15 greatly influenced by changing climatic conditions,
so mlgration has greater signlficance where temperature and
preclpitation fluctuate markedly than in more temperate
climates.

To a varying extent 29 specles undertake regular north--south
migratlions. Specles that are total migrants from the study
area may be only partlal migrants elsewhere.

Total migrants from this area ineclude the palllid cuckoo, brush
cuckoo, golden bronze-cuckoo, sacred kingfisher, rainbow bee-
eater, dollar-bird, tree martin, lalry martin, cicada-bird,
white-winged triller, reed warbler, brown songlark, rufous song
lark, white-thrcated warbler, rose robin, rufous fantail, lead-
en flycatcher, satin flycatcher, little friar-bird, noisy
friar-bird, and ollve-=backed oriole.

Partial migrants include the Horsfield bronze-cuckoo, welcome
swallow, dusky wood-swallow, black-faced cuckoo-shrike, rufous
whistler, yellow-faced honeyeater, and whlte-naped honeyeater.

The yellow-tipped pardalote 1s a partial winter migrant from
Tasmania. It 1s not common in the study area, probably fav-
ouring more-temperate wintering areas.

Altitudinal movements

Some or all of the highland population of 26 species move toO
lower altltudes during winter. The departure and arrival dates
of these blrds are largely determined by the onset of winter
snows and the spring thaw. As these dates vary considerably,
any movement they dictate i1s not true migration. In their
lowland winter quarters some specles are largely sedentary,
while others may be small-scale nomads.

Obvious altitudinal movements are made by the gang-gang cockal®
crimson rosella, fan-tailed cuckoo, flame robin, golden whisti®
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olive whistler, crescent honeyeater, red wattle-bird, pled
currawong, satin bower-bird, and little raven.

Nomadic movements

About 20 species show erratic movements determined by the
availability of food, which changes according to season and
weather. In the non-breeding season some specles that
remain In the mountains undertake small-scale nomadic wand-
erings. Typical of these are the fan-tailed cuckoo,

searlet robin, and eastern spinebill.

Nectar- and pollen-feeding birds such as lorikeets and some
honeyeaters are more extenslve nomads. Their movements are
tied to the flowering of eucalypts, which tend to be season-
al, resulting 1n a superficial regularity of movements.

The most extensive nomadic movements are undertaken by some
waterfowl, particularly black duck, grey teal, and coot.
Breeding mainly after floods in northern Victoria and New
3outh Wales, these specles have a wide post-breeding dis-
persal and congregate wherever condltions are suitable.
Suitable wetlands are more extenslive on the inland plains

and waterways during winter, but during the summer months
they become more restricted and the birds make a general

move towards the well-watered ranges. Thus the largest numb-
ers of waterbirds occur in the study area in summer.

Breeding

There are 91 specles known to breed in the study area, but it
is highly probable that breeding records for additional
species would be gained by further field work. Breeding in
hlghland areas 1s confined to the period between the spring
thaw and the onset of winter,

Although little information 1s available on it, breeding here
often occurs later than it does elsewhere. One example is

the little raven population, which disperses widely in the
non-breeding season but returns to a regular breeding site.
Those breeding at the higher elevations do not return from
thelr wintering areas in the lowlands until well into the
spring, when breeding condlitions are favourable. They breed at

least a month later than those that remain at the lower ele-
vatlons,

Breeding at lower altitudes is less restricted by climate.
The emu begins breeding in May or June and the superb lyre-
bird as early as July, but few other species lay before
September and most breeding activity occurs in November.
After January, little breeding takes place.

Bird Habltats
Wetlands

The alpine study area has few important waterblrd habitats.
The few lakes and dams found here are gnerally too deep,

¢old and windswept to be of great value as waterbird feeding
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and breeding grounds. Some, however, may act as refuge areas
during unfavourable conditions elsewhere. For example, Lake
Omeo, when it contains sufficient water, 1s an important
refuge area for waterbirds.

Lowland swamps and river flats are feeding grounds for numb-
ers of herons, ibis, spoonbills, rails, crakes, and water-
hens. Several of these areas, particularly those along Morass
Creek near Benambra, provide suitable habitats for large
numbers of waterfowl and could have significance as refuge
areas.

The streams generally flow too fast to be of wvalue to water-
birds. The black cormorant, little black cormorant, and
little pled cormorant are uncommon visitors to the larger
rivers., Black-Tronted dotterels are opccasionally observed
on sand bars along streams.

Riverine forests

Riverine forests of tall manna gums, narrow-leafl peppermints,
or swamp gum woodlands - with understoreys of herbs, ferns,
wattles, or other shrubs - provide important habitat for

many birds. Some blrds are mostly restricted to this environ-
ment, while some are typical of dense streamside vegetation
throughout the study area.

Streamslde vegetation 1n riverine forests provides cover and
nest sites for several specles, including the eastern whip-
bird, red-browed finch, rufous fantall, and pilot bird. Other
species such as the shrike-tit, noisy friar-bird, dollar-bird,
yellow-tufted honey-eater, sacred kingfisher, and whilte-
threoated warbler, frequent tall trees,

Alpine and sub-alpine open areas

Alpine heathlands, grasslands, herbflelds, and mosslands occur
above the tree-line and similar sub-alpine plant communities
are often surrounded by snow gum woodlands. These open areas
support a limited avifauna, only 34 species having been recordk
ed in them. Twentyfive of these are typlcal of lowland grass-
lands and visit alpine and sub-alpine grasslands 1ln small
numbers during summer, flve are small insectivorous specles
that feed in the low heaths, and four are waterblrds frequent-
ing streams and bogs.

The specles most commonly observed in these areas are the
nankeen kestrel, spur-winged plover, Australian piplt, brown
thornbl1l, white-browed scrub-wren, flame robin, pled currawol
grey currawong, and little raven.

Movement from these areas during winter is almost total. A f®
individuals of some specles - as, for example, crimson rosellé
flame robin, starling, and little raven - venture cgut onto thé
snowflelds from surrounding woodlands, but spend little time
there. When the spring thaw begins, there 1s a sudden vast
inerease in avallable inseet food and many birds return to the
alpline and sub-alpine areas to exploilt this food source.
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sub-alpine woodland

gome 80 species occur in the sub-alpine woodlands, most of
these being insectlvorous and many being summer mlgrants.
puring summer the gang-gang cockatoo, crimson rosella, fan-
tailed cuckoo, brown thornblill, white-browed scrub-wren,
grey fantail, flame robin, yellow-faced honeyeater, pled
currawong, and grey currawong are common.

With the onset of the snow season most migrants have left
and the majority of the remaining birds move to lower elev-
ations, leaving only a few 1ndividuals above the snow line.

Wet open forest

There have been 86 specles recorded in this forest type.

of these, 44 feed on arthropods, particuarly insects, 14
are honeyeaters, feeding on both nectar and inseects, 11l
feed on frult and seeds, 10 are carnivorous, U are omnivor-
ous, and 3 rely on nectar.

Specles largely restricted to this habitat in the study area
include the wonga pigeon, king parrot, powerful owl, superb
lyreblrd, cilcada-bird, rufous fantaill, satin flycatcher,
eastern whip-bird, eastern splnebill, satin bower-bird,
Australlan ground thrush, large-billed scrub-wren, and pllot-
bird.

Dry open forest

Dry open forest areas have & more diverse avifauna in the
study area than any other habitat type. Of the 101 speciles
recorded there, 52 feed on arthropods, 15 are carnivorous,

13 feed on fruilt and seeds, 12 honeyeaters take both nectar
and insects, 6 are ominovorous, and 3 feed entirely on nectar.
Specles largely restricted to this habitat include painted
quall, white-throated nightjar, white-winged triller, spotted
quail-thrush, white-throated warbler, yellow-rumped thornbill,
b;uwnhtreeﬁereeper, diamond firetall, and white-winged

chough.

Woodland

White box--black cypress-pine woodland occurs in the Suggan Bugg-
an rain-shadow area. This occurrence of woodland in an area
otherwise covered by open forest and sub-alpine vegetation re-
sults in the presence of birds more typical of the western half
of Victoria than of the eastern forests - for example, the wee-

1ll, hooded robin, brown tree-creeper, and black-chinned
honeyeater.

Semli-cleared areas and forest margins

Semi-cleared land and forest margins are frequented by most
Ibrest—dwelling birds except particularly shy species. Aerilal-
and ground-feeding insectivorous birds often use trees on forest
margins as perch sites and make forays over adjacent cleared
ireas. Specles commonly behaving in this manner are the tawny
frﬂsmﬂuth, laughing kookaburra, rainbow bee-eater, welcome
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swallow, tree martin, grey fantail, willie wagtail, restleg
flyecatcher, jacky winter, scarlet robin, flame robln, dusky
wood-swallow, and grey butcher-bird.

Farmland

Clearing of timber from lowland areas has probably resulted
a population increase of some avian species. These species
were originally present in low numbers and restricted to sm
natural clearings in the f'orests and wocdlands. They inelud
the nankeen kestrel, brown hawk, stubble quail, spur-winged
plaver, sulphur-crested cockatoo, eastern rosella, slnglng
bushlark, Australian plpit, yellow-rumped thornbill, willie
wagtall, dliamond firetail, magple-lark, black-backed magpie,
white-backed magple, Australlan raven and little raven.

The galah may be a recent arrival in this area, as it is ex-
tending its range southward throughout Vlietoria and has
recently been recorded for the first time in several parts ¢
the study area.

Many specles that feed in farmland roost and nest 1in nearby
forest or woodlands and are therefore only partlally depend-
end upon this habltat.

Reptiles

Both reptile and amphiblan distributions are classlfied intec
zoogeographic reglons. Australia has been divided into four
zoogeographle subregions, based on animal distributions, Ex
has a characteristic fauna, Two of them, the Eyrean and
Bassian, are represented 1n Victorla, and the boundary betws
these falls at about the 510-mm isohyet.

The Bassian subregion has been sub-divided into warm-tempers
cool-temperate, and cold-temperate zones based on climate, t
maln factor beling temperature.

The warm-temperate zone includes the inland margins of the
Eastern Highlands, with elevations generally less than 300 m
average ralnfalls less than 760 mm per annum, and a vegetatl
canopy of low density - for example woodland, open woodland,
or grassland.

The cool-temperate zone includes the Eastern Highlands below
1,200 m, with low surface temperatures and annual rainfalls?
more than 760 mm. The vegetation includes open to closed fof

The cold-temperate zone consists of alpine and sub-alpine ar
above 1,200 m, with very low temperatures, high precipitatic
(much of which falls as snow), and vegetatlon varying from of
forest to herbflelds.

Thirty reptlle species have been recorded in the study ared,
representing five families: dragon lizards (three specles);
the tree goanna; skinks and lizards (nineteen specles); verr
snakes (six species); and a blind snake (one specles), With
exceptlon of this blind snake, the reptiles are typical of t¥
Basslan zoogeographlic subregion - coldest of the four Austrés
subreglons,
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The three main factors influencing the distribution of rep-
tiles in this temperate climatic zone are the prevalling
environmental temperatures, availabllity of sunshine and
pasking sites, and suitable shelter from low surface tempera-
tures In winter. Variations 1n these factors make it poss-
ible to recognize the three distinct thermal zones des-

cribed above, each with 1ts characterlistlic reptile fauna.

Much of the study area is cool-temperate Bassian, with cold-
temperate areas at the higher elevatlions and warm-temperate
areas along main river valleys and in low basins.

Some specles characteristic of arid areas (Eyrean subregion)
intrude into warm-temperate areas. 8Such specles are found
in the Mitta Mitta, Sugpgan Buggan, Snowy, and Buchan River
valleys, which are warm and relatively dry with exposed
rocky outcrops.

Reptile Habitats
General distributilion

Reptiles distributed throughout most of the study area in-
¢lude the tree dragon, MecCoy's skink, grass skink, garden
skink, Spencer's skink, water skink (both species), southern
blue-tongue and copperhead.

Reptiles with restricted distribution include the Gippsland
water dragon, restricted to river banks at low elevations
south of the Great Divlide, and the copper-tailed and three-
lined skinks, which are restricted to the far north-east and
east of the study area. The tree goanna is found in the
southern fringes., Warm-temperate specles such as the small-
eyed snake, rock skink, and three-toed skink are found along
the warmer river valleys. MecCoy's, Spencer's, and Coventry's
skinks are largely restricted to wet open forests.

Two species found at high altitudes in the study area are rare
in Vietoria. One is the alpine water skink, found in a
sphagnum bog on Davies Plain ridge; the other 1s the she-oak
skink, recorded in sub-alpine woodland at Mount Hotham. The
first has a disjJunect distribution at high altitudes in New
South Wales and the second is distributed elsewhere in Victor-
la in East Gippsland.

Wetlands

The wetlands at lower elevations provide habitat for reptiles
Such as the Gippsland water dragon, water skink (warm-temperate
Sbecles), and tiger snake. At higher elevations they support

Ewdwater skink (cool-temperate species) and highlands copper-
nead,

Riverine forests

?WrtEen specles of reptiles have been recorded in riverine
‘0rests and include the garden skink and red-bellled black snake.
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Alpine and sub-alpline open areas

These are known to provide habitats for species including the
grass skink, water skink (cold-temperate speclies), alplne wate
skink (in mossland), highlands copperhead, and white-lipped
snake.

Sub-alpine woodlands

Typlcal specles here include the mountaln dragon, grass skink,
southern blue-teongue, white-lipped snake, and highlands
copperhead.

Wet open lorest

Species in this habltat include McCoy's skink, Coventry's skin
Spencer's skink, tree dragon (lower elevations), grass skink,
garden skink (at lower elevations), three-lined skink, delicat
skink and copperhead.

Dry open forest

Reptiles in dry open forest at the lower elevatlons 1include tk
tree dragon, large striped skink, Cunningham's skink, delicate
skink, garden skink, three-toed skink, copper-talled skink,
red-bellied black snake, lowlands copperhead, and small-eyed
snake.

Woodlands

Near Suggan Buggan, woodlands provlide habitat for reptlles, s
as the tree dragon, copper-tailed skink, Cunningham's skink,
rock skink and garden skink.

Amphibians

Fifteen species of anurans (frogs and toads), representlng ne:
half of the specles recorded in Victorlia, have been found in®
study area. Thelr general distribution 1s strongly influence
by the amount, effectiveness, reliability, and seasonal distrl
lon of precipltation. Solar radiatlon is alsc important.

Particular specles' distributions are also controlled by thelr
speclal physiologlcal adaptions, dispersal powers, and avallal
ity of suiltable migratory paths. Adaption to high altitudes
include wide temperature tolerances by tadpoles, modified bres
ing seasons and extended larval 1life.

Elght specles are typlcal of the Bassian zoogeographic subreg
and seven are wide-ranging (brown-striped frog, spotted grass
frog, eastern banjo frog, Lesuer's frog, Peron's tree frog, b¥
toadlet, and common eastern froglet).

Common widespread anurans In the study area are Lesuer's frok
leal green tree frog, Verreaux's tree frog, southern toadlet,
common eastern froglet, eastern banjo frog, Victorian frogleh
and brown tree frog.

Recent records for Litoria maculata are confined to Lightniné
Creek in Block 14 and at a few localities outside the study &



79

poth in Victoria and the Mount Kosclusko area.

some specles such as Lesuer's frog and leafl green tree frog
commonly ocecur along streams at lower altitudes. Others
such as the brown-striped frog require permanent swamps,
while some specles such as Verreaux's tree frog, brown tree
frog, common eastern froglet, and southern toadlet can breed
in temporary swamps or water bodies.

Fishes

Fourteen natlive and four introduced fish species have been
recorded in the study area. For convenlence they are placed
into four groups, based partly on their direct importance to
Man and partly on their position in aquatic food chains.

Native game species

Five natlve species have commerclal, recreational, and culin-
ary values 1in addltlion to thelr wvalue as native fauna. One
is consldered to be a threatened specles, three are rare 1in
the study area, having been collected only 1In the mliddle
reaches of the Mitta Mitta River, and one species 1ls wide-
spread and locally common.

The Australlan grayling, found in the Tambo River, is rare,
with a restricted distribution, and its continued existence 1s
considered to be threatened.

The trout cod 1s restricted to the cooler upper reaches of

the Murray River and its southern tributaries and i1s extremely
rare. JSpecimens have been taken from the Mitta Mitta River
hear 1ts Jjunction wilith the Dart River.

The Murray cod occurs throughout the Murray--Darling River
system, except for the upper reaches. Small numbers occcur 1n
the Mitta Mitta River Just within the study area.

The Macquarlie perch is uncommon and has a restricted distribut-
lon in Victoria. An excellent sport and table fish, it has
been collected from the middle reaches of the Mitta Mitta River.

The river blackfish 1s widespread in streams that have gravel
beds and abundant snags. Its range may be declining due to
slltation and the clearing of snags. It appears to be able to
toexist with trout and 1s largely insectivorous.

Introduced game species

The English perch (or redfin) is a very successful introduced
Species, It 1s uncommon in swift-flowing streams, preferring
Slower, deeper rivers. The only records within the study
irea are from the middle reaches of the Mitta Mitta River,

The brown trout is widespread and common in all streams in the
irea. In summer it 1is largely confined to altitudes above

Egﬁ m because Eemperatures at lower altitudes may become too
ilgh (above 30°C) for its survival. It feeds mainly on insects
And small native forage fish. The rainbow trout has similar
habltat and food requirements, but is less common in the area.
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Other lntroduced specles

The carp has been recorded in the Mitta Mitta River near the
Junction of Watchingorra Creek, The European carp, an un-
deslirable species, has not been recorded in the area.

Native forage specles

Forage fish are usually small and are an important food soure
for larger pgame species and waterbirds.

Short-headed lampreys live in the sea and are parasitie on
marine fish. In summer they migrate into rivers to spawn,
sometimes moving many kilometres upstream. Spawnlng takes
place 1in a nest dug in the stream-bed, and the eggs are cover
with sand or gravel.

Adults apparently die upstream after spawning, and post-larva
stages appear to descend to the sea 1In winter. Lampreys have
been receorded in the Snowy River and may occur in other
streams. The Victorlian smelt, a small fresh-water species,
gecurs In streams dralining the south-eastern slopes of Victor
Including the Snowy River.

Four specles of galaxilds {mountain trout) have been recorded
1n the study area. Cox's mountaln trout is common in streams
on the Bogong Tablelands and has also been recorded on the
Bennlson Tablelands, in Lake Tall Karng, and near Omeoc. The
Inland mountain trout is found in the Murray--Darling River
system and has been recorded in Pretty Valley Creek on the By
Tablelands. Galaxiids of the "olidus group" have been recori
In streams on the Bennlson Tablelands, Dargo Tablelands, Bogy
Tablelands, and Davles Plain, and 1In the headwaters of the
Buchan River and Morass Creek. Mountain trout from some of
these locallties are considered to be the Kosclusko mountain
trout. Introduced trout have apparently replaced galaxiilds !
the mid-sections of some streams, but the galaxlids have per-
sisted in headwaters that are elther inaccessible to, or unsu
able for, trout.

Two specles of eel, the short-finned eel and long-finned eel,
occur In south-flowlng streams in south-eastern Vietoria. BO
specles spend most of their life in fresh water, but adults
descend to the sea 1n autumn to spawn. The young elvers migr
up streams in spring and summer and may remalin in fresh water
for many years before reaching maturity.

Another flsh, the congolli, may inhablt some streams in the
study area. Thls marine species can ascend rivers to a surg-
lng degree, and has been seen in the Snowy River. Details ¢
its life history are unknown.

Invertebrates

Invertebrates vastly outnumber vertebrates 1n the study ared
both in speclies and individuals. They inelude arthropods
(arachnlds, crustaceans, insects, myrlapods, etec.), molluscs
(snails, slugs, and shell-fish), and worms.
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Invertebrates form a vital part of the ecosystem, perform-
ing such functlions as providing food for higher animals,
paraslitizing other animals (ticks and lice), pollinating
plants (bees, wasps, and flles), and consuming living or
dead plant or animal material (aphids, scale insects, lerps,
leaf-hoppers, wood-boring insect larvae, termites, fliles,
and worms).

Despite theilr importance, very little work has been done in
eclassifying and studying the particular roles of many

species except for those that have direct economic influence.
This is due 1in part to the immense specles diversity of this
group. Most invertebrates 1n the study area have received
1ittle attentlion. The following notes, however, outlline

some of the invertebrates (mostly insects) known for the
various habltats in the study area,.

Pest species are treated in more detail in chapter 13.
Appendix 3F glves the results of a brief survey, during which
insects were collected from lower vegetatlon strata in var-
ious habitats. This was carried out in daylight over a

period of several months during one summer. The invertebrate
fauna in the Mitta Mitta valley has been more intensively
surveyed as part of the Dartmouth environmental study.

Invertebrate Habitats
Wetlands

Wetlands vary from streams and small stagnant water bodlies in
alpine envirornments, through streams in wet open forest and

dry open forest, to swamps and dams. Invertebrates that

spend the whole or part of their 11fe c¢ycle 1n aquatic habitats
include mayflies (Ephemeroptera), caddisflies (Trichoptera),
stoneflies (Plecoptera), dragonflies (Odonata), aquatilie bugs
(Hemiptera), water beetles (Coleoptera), midges, crane flies,
mosquitoes (Diptera}, and snails (Gastropoda). Mountaln
wetlands contalin prolific populations of caddisflies, alder-
flies, stoneflles, mayflies, and dragonflies.

Aquatic leeches and at least six specles of mollusc - including
a fresh-water limpet, a small mussel, and a fresh-water snail
(Bulinus sp.) - are found in the Mitta Mitta River and/or
assoclated swamps. The Murray crayfish 1s common in the lower
reaches of the larger rivers, and yabbles are plentiful in

swamps and dams. Shield shrimps are common in mountain pools
and swamps.

Alpine open areas

Some insects are resident here, while others migrate to the
dlpine open areas in summer. The great majority of residents
spend the winter in a dormant stage of their life cycle. 1In
summer they become actlve and joln the summer migrants to form
an abundant and varied community, which includes mountain cock-

;?achis and grasshoppers, biting flies, and nectar-seeking
sects.
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The long-horn mountain grasshopper Aeripeza reticulata,
found also in sub-alpine woodland and open forest, and the
grasshopper Monistria pustulifera are two characteristic
insects found here, The wingless cockroach Pelyszosteria
viridisaima inhabits alpline mosslands. Numerous small moths
frequent herbfields and heaths, and the alpine case-moth
Plutorectis caespitosa and alpine grass caterplllar Onecop-
era alpina feed on snow grass.

In summer the Bogong moth Agrostie infuesa migrates from
lowlands to the alps, where the moths cluster in rock crev-
ices. Butterflies include several specles from families
such as the Lycaenidae (Paralueia, Neolueia, and Ogyris),
Nymphalldae (Heteronympha and Oreizenica) and Hesperidae
(Aniaynta and Signeta). The alpine silver xenica, a butter-
fly that in i1ts larval stage feeds on snow grass, 1s usually
found in Victoria only at elevations above 1,700 m.

The large varlety of beetles present lnclude the curculiocnids
(weevils), chrysomelids (leaf beetles), and cantharids
(soldier beetles). Archailec insects such as damselflies are
characteristic fauna of streamsides in this habitat.

The stonefly Thaumatoperla alpina inhablts streamsides, as do
various specles of caddisfly and mayfly.

sub-alpine woodlands

Sub-alpline woodlands provide sultable habitat for many 1nsect
specles. The beetles (Coleoptera), bugs (Hemlptera), ants,
bees, and wasps (Hymenoptera),lacewings (Neuroptera), and
flies (Diptera) are all well represented. Characteristic
butterflies are the orichora brown and correae brown, both of
which feed on snow grass and other grasses in thelr larval
stages.

Wet open forest

The tall trees, dense understoreys, and thick litter layers
of these forests provide a number of habitats for a wide range
of insects and other invertebrates. A brief survey of insect:
in 1974, chiefly in narrow-leaf peppermint understoreys,
collected a number of specles representlng 12 orders and at
least 76 families. These were mainly Diptera and alsc many
Coleoptera, Hemiptera, and Hymenoptera.

Butterflies include Bank's brown, spotted brown, bright-eyed
brown, and Klug's xenica.

Mayflies (Euphemeroptera}, caddisflies (Trichoptera), and
stoneflies (Plecoptera) are frequently found in this habitat
near mountain streams, which they require to complete their
life cycle, Other common insects include stick-insects
(Phasmatidae), leaf beetles (Chrysomelidae), scarab beetles
(Scarabaeldae), weevils (Curculionidae), cicadas (Cicadidae),
and scale insects (Coccildae),

Leaf litter and logs provide the damp, dark habltats suitable
for many invertebrates such as terrestrial flat worms, nemat-
ocde worms, terrestrial leeches, molluscs, and scarab beetles.
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Dry open forest

This habitat, with its less-dense tree canopies at lower

heights above the ground surface, permits a greater pene-
teration of sunllght and heat than wet open forest. This

tends to favour 1insects rather than most other inverteb-

rate Eroups.

Moths and butterflies (Lepidoptera); beetles (Coleoptera),
including scarabs, chrysomelids, and weevils; bugs (Hemip-
tera) including clicadas, leaf-hoppers and lerps; flies
(Diptera); cockroaches (Blattodea); grasshoppers (Orthop-
tera); and ants, bees, and wasps (Hymenoptera) are all well
represented.

Butterflies 1n dry open forest are characterlized by sklppers
(Hesperildae) where they are common, but blues (Lycaenidae)
and browns (Satyridae) may also be found.
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11. WATER RESOURCES

Surface Water

The study area is a highly important source of water for Vict.
oria. It contains much of the State's productlve water
catchments, contributing about one-quarter of the flow in
Victoria's river systems. About 60% of the water yleld comes
from streams flowling north from the Great Dividing Range to
the Murray River system and about 40% comes from south-flow-
ing streams. The value of these supplles in terms of exlst-
ing and potential utllization for domestlic, agricultural, and
industrial use is discussed in Chapter 20.

Catchment ylelds are related firstly to precipitation rates
and secondly to the percentage of thls precipitation that 1is
lost as evaporatlon, transpiration, deep seepage, and impound-
ed water. The study area recelves the highest rainfalls in
the State - considerable areas have an average annual rainfall
Iln excess of 1,300 mm (See Map No. 5). Most of the area 1is
mountalnous, with steep slopes and relatively shallow soils,
which promotes run-off.

The highest elevations yield the most water per unit area, as
rainfall 1s higher and evapotranspiration is lower in these
reglons. Also, a high proportion of precipitation is ultimate
avallable as run-off - because 1t mainly falls during the cool
months as snow, and the water stored in this way is released
by snow melt while evapotranspiration remains relatively low.

In the Victorlan catchment of Lake Hume it is estimated that

land above 1,350 m, while comprising only B% of the catchment,
contributes about 19% of the water yleld, and land above 1,05
m, which is only 23% of the catechment, contributes 43% of the
water yleld.

Simllarly, land above 900 m in the Klewa catchment produces 5
of the yleld although it comprises only 23% of the total
catchment area.

Mean annual dlscharge rates for the Bogong High Plains, indict
by stream gauglngs on Rocky Valley and Pretty Valley Creeks -
Kiewa catchment, are about 1,550 M1 per km?, compared with th
average for the whole Kiewa catchment of 514 M1 per km?

The flow reglme of streams 1s an important catchment character
istic. During winter the snowfields withhold water from strée
until the advent of warmer weather, thus helping to maintaln
stream flows during early summer. Heavy winter rains and sut-
sequent deep percolation also help to sustain summer flow., T
role of mossbeds 1s not clear, but they may retard run-off
during the warmer months.

Summer flow rellablility i1s highest 1In the eastern part of the
study area - for streams on both sides of the Divide,.
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The highest average monthly flows for most major streams in
ar originating from the study area occur during the period
July to October (see Figures 3 and l), as indicated by
long-term measurement of stream discharges. This distribut-
ion, of course, closely follows the pattern of maximum
winter precipitation and the melting of snow in spring.

Short-term flow characterlstics are alsp important, particul-
arly with regard to flooding. Stream flow 1is closely

related to rainfall intenslty and duration, and to the
characterlistics and soil molsture condltion of the catch-
ment. Short-duration high-peak flows caused by water from
heavy rains are reaching streams rapidly - much of it by
pverland flow. FProlonged light rains can result in a slower
and more prolonged yield, due to most of the water reaching
streams by seepage through the soil.

High-intensity rains at any time of the year can cause high
stream flows in the study area and floods 1n the surround-
ing lowlands. The chance of floodlng ls compounded in late
winter and spring, when soils may already be saturated and
snow 1is meltling following warm rains.

Water quallty 1s an essential criterion when deeciding the
sultabillity of water for various uses or as an environment
for aquatie life.

The sultability of water for domestic use, including drinking
water, 1s affected by such factors as hardness, turbidity,
colour, organic content, and concentration of total dissolved
solids (T.D.S.).

Criteria for T.D.S. are:
* Above 3,000 mg per 1 - unsultable

¥ Between 750 and 3,000 mg per 1 -
satisfactory if the chemlcals are
not toxle or do not have other
detrimental physical effects

* Below 750 mg per 1 - suitable

Water with a T.D.3. concentration below 2,000 mg per 1 1is
sultable for all livestock, but many animals will survive
on much higher concentrations.

Victorian irrigation water is classified according to its
T.D.5. content. All water wilthin the area 1s class 1
lrrigation water (0--175 mg per 1) and is therefore sultable
for most crops on most soils.

Streams contributing water to hydro-electric generating plants
must be free from matter that could abrade or otherwise injure
the machinery or silt up tunnels and pondages.

Hatep-quality monitoring in the study area was, until recently,
confined to T.D.S. and temperature sampling at gauging

stations, A program to assess water quallity more fully, how-
ever, was introduced in 1975. Its aim is to determine the

SNae g



FIGURE 3
MEAN MONTHLY DISCHARGESTREAMS SOUTH OF
(GREAT DIVIDE.
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FIGURE 4
MEAN MONTHLY DISCHARGE-STREAMS NORTH OF
GREAT DIVIDE.
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the physical and chemical composition of water resources.
Testing will be carried out on a regular basis at 300 gaug-
ing statlons throughout Viectoria. Many of these will monitor
the water quality of streams flowlng 1n and from the study

area.

Most of the area 1s undeveloped publie . land where streams are
unaffected by agricultural, urban, industrlal, or domestlc
pollutants. Consequently, water in streams throughout the
study area is generally of very high quality for all uses,
with water in the northward-flowlng streams belng of sllghtly
petter quality than water in streams south of the Divide.

For ease of consideration, the study area has been subdivided
into nine major catchment basins (see Map MNo. 5) that are
1isted and discussed below. Table 7 has been prepared to
facilitate comparisons between drainage basins, and Appendix
5 presents stream-gauging data.

Catchment basins

1, Murray River; including Narlel Creelk

2, Mitta Mitta River; including Snowy Creek
3. Klewa River

4, Ovens River; including the Buckland, Buffalo, Dandongadale,
Rose, and King Rivers

5. Goulburn River; including the Delatlte, Howqua, and
Jamieson Rivers

6. Macalister River; including the Avon River
7. Wonnangatta River; including the Dargo Rilver
8., Tambo Rlver; including the Timbarra River

9. S8Snowy River; including the Buchan River

1. Murray River catchment basin

Approximately 1,360 km® of thls catchment 1lies within the
study area, which represents only 18% of the total Murray
River catchment area above Lake Hume. Nevertheless, this 1s
an important water-production section of the Lake Hume pro-
claimed catchment, and has a mean annual discharge rate in
excess of 400 M1 per kmZ.

Stream flows are comparatively reliable, with 23% of mean
annual discharge beling contributed during the 6 months
December to May, including 9% during the 3 months January to
March, T.D.S. testing of the Murray River at Jingellic
(outside the area) and Narlel Creek, at Upper Nariel, indicate
very high-quality water.



Taple 7
CATCHMENT BAsTH CHARACTERISTICS
irea of fatimated mean annual discharge . Reliabilliey
Study area drainage basin Malor streams gatiobment : : lf-l of annual '3_55*::‘--1:'51'5-‘-'
(k) approximete total [Approximate rate & monthae i months
(%1} (Ml per km) Dec--Hay Jan--kap
Murray Murray Rlver 1,360 Suld,onn 203 Z3 9
Hariel Creek
Mitta Mitta Mitta Mitts Rlver k180 1,106,000 2585 21.5 15
ZnowWy Craek 47D =
Klewa Klews River 470 423,008 gon 23.5 7
Ovens Ovens River 14 3.5
Buckland Aiver - =
Buffale River S50 295,000 oo - -
Dandongadale Biven - -
Rose Hiver - -
ting River - =
Goulburn Delatite River
Howqua Rlver
fd E | "
Janipgen River 1,150 225,000 500 LT.:5 4.5
Foulburn Hiver
Macalister Maecalister River 2,000 £08 ,000 50 5 4.5
Avon River 150 - -
Wonnangatta Wonnangatta River 3,030 403,000 300 21 ]
Parge Hiver
Tambo Tambo RBiver 1,370 144 300 Bo 29.5 7.5
Tigbarra Rlver
Snowy Buchan River 1,800 270,000 180 0 10
Enowy River
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5, Mitta Mitta River catchment basin

Forming part of the proclaimed catchment of Lake Hume, this
{s the largest individual catchment basin in the Alpine
area. 1t econtains 4,150 kmE, or 82% of the Mitta Mitta
River catchment above Lake Hume. This portion contributes
78% of the mean annual discharge of the basin.

rain-shadow conditions that exist in the area around Omeo
are responsible for the unusual below-average contribution.
The middle section of the river between the Glbbo Rlver
junction and Hinnomunjie, which 1s within the rain-shadow,
contributes only 182 M1 per km? annually, whereas the lower
section contributes 254 and the upper one 322 M1 per kmZ2.

Mitta Mitta River stream flows are comparatively rellable,
contributing 21.5% of the mean annual discharge at Dartmouth
during the 6 months December to May, including 7.5% during
the driest 3 months, January to March. T.D.S. testing of
the Mitta Mitta at Colemans indicates very high-quality
water.

3, Klewa River catchment basin

About 27% (470 kmej of the total Kiewa catchment iIs within
the Alpine area. This small region contains the highly
water-productive Mount Bogong, Mount Feathertop, and Mount
Hotham areas and returns more than 900 M1 per kmé annually.
The Kiewa catehment is proclaimed upstream of the Junction
of 1ts East and West branches.

The Kiewa Rlver 1s also comparatively reliable, contributing
23.5% of the mean annual discharge at Mongan's Bridge during
the 6 months December to May, including 7% during the 3 months
January to March.

The mean of T.D.S. tests taken at Mongan's Brldge is 34 mg
per 1, indicating high water quality.

4, Ovens River catchment basin

Thls catchment basin includes the upstream extremitlies of the
Ovens, Buckland, Buffalo, Dandongadale, Rose, and King Rivers,
totalling approximately 990 km2, or about 18% of the total
Ovens catchment above Wangaratta.

The area 1s mountainous, high-rainfall country and embraces
parts of Mount Hotham, the Barry Mountains, and Mounts Selwyn,
Cobbler, Stirling, and Speculation. Data from gauglng statlons
on the Ovens River at Bright and the Buffalo River at Abbeyard
‘ndieate that thils catchment basin contributes in excess of

400 M1 per km? annually.

Its reliability is indicated by the Ovens River at Wangaratta,
Which yields 14% of 1ts average annual discharge during the

9 months December to May, including 3.5% during the 3 months
January to March. Water guality of all streams 1in the catchment
is high, all streams having a mean T.D.S. reading of less than
30 mg per litre.
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5. Goulburn River catchment basln

This basin iIncludes most of the highly water-productive sect-
ions of the Delatite, Howqua, and Jamieson Rlvers and less
than half of the Goulburn River's watershed above Eilldon.

It forms part of the Lake Elldon proclaimed catchment and in-
cludes Mount Buller and parts of Mounts Stirling, Howltt,
McDonald, and Skene.

This sectlon of the total Eildon catchment has an area of
1,190 km=, or only 30%, yet it contributes more than half of
the mean annual discharge from Lake Eildon. The catchment
basin contributes more than 500 M1 per km? annually.

Of the average annual discharge, 17.5% occurs during the 6
months December to May, including U.5% during the 3 months
January to March.

T.D.5. sampling Indlicates high-quality water in all streams
in the basin.

6. Macalister River catchment basin

About 1,540 km? (or about 70%) of the Macallster River catch-
ment and 420 km€ of the Avon Rlver catchment are included in
this basin. The Great Dividing Range forms the western
boundary of the basin catchment and the Snowy and Moroka Ran-
ges the eastern boundary. The catchment of the Macalister
River in the study area forms part of the proclaimed Glen-
maggie catchment.

The Barkly, Caledonia, and Wellington Rivers are major tribut-
aries of the Macalister River. The mean annual discharge for
the Macﬂl%ster River section of the catchment 1s around 350
M1 per kmc, while the Avon Rlver section 1s subject to much
lower rainfall and run-off rates.

The Macallister River contributes 17.5% of 1ts mean annual
discharge during the 6 months December to May, including
4,5% during the perlod January to March, and T.D.S. testing
of thils stream indicates high quality.

7. Wonnangatta Rlver catchment basin

This large catchment basin of 3,030 km® comprises about 66%
of the total Mitchell Rilver catchment above Bairnsdale. The
Great Dividing Range forms 1ts eastern and northern boundar-
les and Snowy and Moroka Ranges the western boundary. There
1s a wide variation In rainfall over the catchment, which 1s
almost directly related to elevation. Nevertheless the
catchment 1s a preoductlive one, with a mean annual discharge
rate of around 300 ml per km? .

The catchment contributes 21% of its mean annual discharge
during the 6 months December to May, including 5% during the
3 months January to March. T.D.3. sampling shows the water
from the catchment to be of very high quality.
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g, Tambo River catchment basln

The Alplne area contalns 1,370 km® of this catchment, whiech
represents about FQ% of the total catehment above Bruthen.

A large part of 1t 1s affected by the same rain-shadow con-
ditions that affect the Mltta Mltta catchment, and this is
reflected by the very low return of 80 M1 per km? for the
Tambo Hiver sectlon of the catehment. The Timbarra River
section has a higher return of arcund 255 M1 per km?2,

The catchment yields 29.5% of its average annual flow during
the 6 months December to May, including 7.5% during the
3 months January to March.

The mean of T.D.S. observatlions taken on the Tambo River at

Swifts Creek 1s 132 mg per 1, which, although qulte accept-

ahle, is considerably higher than in any other stream in the
Alpine area.

9. Snowy Rliver catehment basln

The Snowy River forms the eaitern boundary of the Alpine area,
and only about 13% (1,800 km*) of the total Snowy catchment
iz in the areas.

The general contributlon rate for this section of the catch-
ment cannot be determined accurately, but 1t 1s certainly not
more than 150 M1 per km€. The Buchan River and Mellick
Munjie River, however, contribute at the rate of about 200

M1 per kmZ2.

The Snowy Rlver 1s a rellable stream, contributing 30% of its
mean annual discharge In the 6 months December to May, lneluding
10% durlng the 3 months January to March inclusive,

T.D.S. observations of the Snowy River at McKillops Bridge and
the Buchan River indicate hlgh water quality.

Storages

Apart from the water storages forming part of the Kiewa hydro-

?lectric scheme, there are no large impoundments on public
and,

The construction of the Dartmouth Dam on the Mitta Mitta River
ls scheduled to be completed in 1977. This will submerge an
irea of 6,800 bha when 1t is at its full supply level of E.L.

6, and Impound water upstream along the Mitta for 52 km of
1ts length and along the Dart River for 13 km of its length.
(At full supply level the storage will hold 4 million M1.)

Streams within the study area contribute to Lakes Hume, Buffalo,

!

William Hovell, Eildon, and Glenmaggle. A proposed storage on

the Mitchell River would receive most of 1ts supply from the
study area.



Groundwater

As In the adjacent North-eastern study area, potable ground-
water 1s avallable throughout the Alpine area, but supp-

lies obtained from bores would generally be small. Large
supplies could be obtained beneath the flats of malJor streams,
such as the Ovens, Kiewa, and Upper Wonnangatta Rlivers, which
have alluvial deposits of sufflcient extent and thickness to
form important aquifer systems.

Few bores have been drilled into these deposits, but they are
known to include conglomerates and gravels capable of yield-
ing up to 2,270 litres of water per minute (30,000 gallons
per hour). This would cccur at depths from near surface down
to a maximum of about 60 metres and would contaln 100-25%0 mg
T.D.S. per litre. Alluvial deposits in the Morass basin
contain significant volumes of high-quality (300--1,100 mg
T.D.8. per litre) groundwater supplles, down to a maximum
depth of 40 m in some areas.

In the interfluves and the mountaln tracts of streams, ground-
water occuples the spaces created by Jolnts and other fractur-
es in the hard Palaeozolc country rocks. The frequency and
openness of these fractures, and hence the storage capaclty of
the rocks, vary from place to place - depending on the rock
type, geologlcal structure, and the depth and degree of weath-
ering.

Rainfall and inflltration rates are generally high in this
reglon and the amount of water retalned in storage depends on
the depth of dissection and the efflciency of the drainage
system. The water table in the Interfluves 1s generally maln-
tained at levels well above the main streams (less than 30
metres below the surface topography) and, in perlods of low
precipitation, the base flow of streams i1s provided by spring:
and scaks tapping the ground-water storage.

Supplies obtained in bores would depend on the number of fract-
ures lntersected below the water table and the fracture storag
volume capable of being dralned in each bore.
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12, LAND SYSTEMS

The preceding sections of this report have described the
features of the land In the study area - geology, land forms,
climate, soils, and vegetation.

These features are not distributed at random, nor do they
occur completely independently. Rather, distinet environ-
ments conslsting of characteristlc patterns of land forms,
solls and vegetation can be recognized. These patterns
often occur over large areas wlthin a glven range of climate
as part of a broader pattern, thus allowlng large areas of
land to be described in terms of units, each with a partic-
ular range of climate, topography, parent materials, and
sometimes vegetation.

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

The approach allows other attributes of the land - such as
problems of development, eroslon hazard, and potential prod-
uetivity - to be used with the physical features of the en-
vironment in defining units.

in understanding of the nature of such areas of land, and a
knowledge of their distributlion, 1s a valuable base for
land-use planning.

The most-detailed and fundamental unlt for mappling and des-
eription 1s the LAND COMPONENT, in which the climate, parent
materials, soll, and vegetatlon are uniform within close
limits. Components usually occur 1n a limited number 1in a
consistent repetitive sequence, and an area containing such
d sequence ls termed a LAND UNIT.

A grouping of land units that has common land forms, vegetat-
ion, or other significant attributes is termed a LAND SYSTEM.

Land systems are broad-scale mapping unlts, which may be
delineated as the first stage in the characterization of land
for land-use and management planning, and are therefore
valuable where integrated informatlon 1s required for large
dreas on a relatively broad scale.

The Alpine study area includes a great diversity of land types
~ 104 land systems are mapped within the area. A simplifiled
form of presentation has been adopted for thls report, whereby
Lhe land systems are dellineated and identified by symbols

(see Map 7), but are grouped into 18 map units, ldentified by
different colours.

The presentation of the environmental information 1is similarly
Erouped, and Table B sets out sequences of solls and vegetation
Wlthin these map units.
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To enhance the understanding of the relations between the
land systems and the map units, Filgures 5A to S5E depict
five landscape sectlons, and lines on Map No. 7 (marked
with the appropriate letters) show the posltion of each.
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Jequences ol predominant soils and vegetatlon with inereasing
molature Gvallablliity and/or decreaslng averags Lemperaiures,

AVETRES Land Avgiems il . Yegetatlon
I Topography elevation HVETAEE £
np and and range of annual ol
unit P 1 el i Map |precipitation MEALS . Predominant
ack type land systems Name ] ¥ ! Structural
aymbnl range (mm) g tree
(m) rorms
gpecles
1 Mounvainous ; 0=--~1,200|3taleyville (Sv) 2% Mzssive gradational|dpen forest I Red
acld igneous & Marroos Low, M1 s50lls stringybhark
cmnrﬁe—gyain Gelantipy Easflawv) Coarze sand scils, Erivele gum
metamorphic Marroo High Lk ] undform texture Upan foreat L1 jHroad-leaf
rocks Mt Baldheag (M)} peppermint
Mt Pendergast [(Mp) Frlable brown grad- Candlebark
King Low (K1) atlonal sells Upen Forest [II|darrow-leafl
Finnacles VP ) peppermint
Mirtmbah [ e Etony loam solls, Messmate
Cobungra (Cw) uniform texture)¥ stringybark
Ind4 iin) Mountalp grey
Maroka ‘ (MK ) gum
Wat Wat Low [Wwl) Mountaln gum
Mt Buffalo ]imuj > 1,500 open Forest IV |[Alplne ash
Sub-alplne Snow gum
| woodland/open
Terest I
‘ (Alpine and sub-zlpine
vegetation)¥

2 Mountainous; O==1,200 |[Jivnkee KD 2R Stony gradarlonal O=en foreat I Brogpd-leafl
alliceous Mt Jonaa o) zolils peppernint
sedimentary & dugkenderra o B ) Brown gradational dpen forest II |[|Candlebark
rine-graln Ban Cruyachan  (Be) solls Red
tetamerpnlo Mt Phipps ML (Fed gradatlonal stringyoark
rocks Wermnatong Low  LWml) golls)® Silvercap

L & T i M1 Rk Weh )
|Z:1TitULh “‘th£5Q’ {Stony loam solls, |Upen forest 1II|darrow-leafl
o S e unifors texiture)¥ peppermint
Cambatong for) bt )
[draham (Gh) Mesamate
Barkly (Bk) DLy wark
iRee fton Spur [(Rs ) Mountaln ashn
Darbalang Dk ) Friable brown Open lorest IV |Mountaln gum
Koonlka (KK} 1,500 gradational solls Alplne ashn
Shallow Triable Sub=alpline ;
| browh gradational woodland/open BNIOW BUm
; soils forest I
—+-
plodntalnous; I.,.JJhuJ,hﬂJ el Lelpster [ M) i lpssilve gradational (Open torest IlijCandlebark
Redid Egnecus & Coabberan tGh) sails Broad-leal
coarse-gtaln Wat Wat High |(Wwh) prown gradational Spen Torest 1Y |peppermlnt
netamorphlc rocks gundarrah (Ba) golls Sub=alplne darraow=leaf
Feathertop Friable brown weodland/serub-|peppermint
{Igneous) (Fg) > 1,500 gradational soils land/open Hountaln gum
Stony loam soils, Forest 1 Bnow gum
unlform texture {Alpine and sub-alpine
Shallow organic vegetation)®
loam soils, uniform
texture
g [
| \ \ _ o . i >1,500 Friable brown vpen forest III|Mountaln gum
| f???gg;ﬂgub’ 1, 200==1, 800 T;:E?;;;?gry} (Fa) gradatlonal solls |Cpen forest IV |Alpine ash
seéimentary i : s Shallow organlce Sub=-alpine SrioW gum
P peagrain loam soils, uniform |woodland/open
b amno ke testure forest I
Ipacka {Stony loam soils, [{Alpine and sub-alpine
= uniform texture}®* |vegetatlon)®

5 Hills; =acld g=-=1,200 {Tonglo- 625 Yellow duplex solls |Open forest I Red
lgneous & coarse- Munjie West {Tw) Massive gradational |Open foreat II |stringybark
Erain metamorphig Erookville {Br} solls candlebark
Irocks Wulgulmerang |(Wu) Groad-leal

durmiong peppermint
{ Igneous) (ig) Shallow friable Open forest III|Messmate
Guttamurra (G brown gradatlonal stringybark
Pinnlbar (Pr) solils
Welumla (W1} 1,500 Friable brown Cpen forest IV |Alplne ash
gradatlonal solls
(Humified peat
golla)n

b plllls; J==1,200 |Decarka (ot T50==1,000 Red gradational Open forest I Snow gum
pasle Igneous golls on basalt Candlebark
ol Yollow-brown Srcad-leal

gradaticnal solils peppermint

T {11la; O==1,200 [Omeo LY 628 Red duplex scolls/ gpen ferest I Yellow box

t1llcequs belaoka High (Bh) yellow duplex sollisz/ Candlebark
sedlmentary and Merrllig (Hg) astony gradaticnal Broad-leafl
Mine-grain Thorkldaan VT solls peppermint
metamorphic rocks Jondangadale  [{Dd) darrow=leafl
Lucyvale Red gradationsal Open forest II |peppermint
{Sedimenvary) |{(Lv) solls Messmate
Stanley (3t) Friable red stringybark
Tolmie (Teol gradational suils
Tolmle Hign {Tnd Shallow friable Upen forest ILL
Glendart (Gd) 1,500 brown gradational
soils
Friable brown
gradatlonal solls

8 Hills; 0==1,200 |Bindd {81) 625=-=T750 Red caleareocus clay |Woodland Manna gum
paleareous scils, uniforn Yellow box
gedimentary and texture, fine
fine-grain structure
metamarphic
rocks

g |Hills, hilly 1,200=--1,80C! Theddora {Td) 1,000 Friable brown Open forest III Mountaln gum
ridge tops; derrmarr gradational scoils Cpen fForest IV
acld 1gneous &k {Ipnecus) [ Bv) Shallew friable Sub-alpine Alpine ash
coarse-grain Nunniong High| (Nh) byrown pradatlional woodland/
metamorphic Bralthwaites solils gerubland/open | Snow gunm
rocks Tap (Bw) Stony loam soclls, forest I

Stirling (13| uniform texture
Buller (Alpine and sub-alpine
{ Igneous ) {Bg) Organic loam so1ls,| vegetation)®
High Plalns (Hp) 1,500 uniform texture
Shallow organlc
leam soils, undlorm
texture
(Peat solls,
humilfied peat
soils)

10 |Hills and hilly |1,200--1,B00|Higeinbotham | (Hb) 1,060 Brown gradational Open forest IV | Mountaln gum
ridge topsz; Conneor's _ goll, fine Sub-alpine Shining gum
basic lgneous Plain {Cp) strusture woodland/ Alpine ash
rocks Howitt Plains|(Ho) > 1,500 fAed gradational scrubland/open | Snow gum

solla on basalt forest I

Shallow organlc L

loam soils, uniform Eglﬁéggigg?.“ub Blpifia
texture g

Drganic loam solls,

unlform texture

(Peat soils)¥

11 |Hills and hilly |1,200--1,H00|Wongungarra {Wa) 1,000 Friable red : Open forest IV | Mountalin gum
rldge tops; Berrmarr gradational soils Open forest II | Alpine ash
silicecus {Sedimentary )| (Be) Frimble brown Sub-alpine dnow gum
sedimentary and Barry gradaticnal solls weoodland/open
fine-zrain Mountains {By} Shallow [riable forest I
megagorphic Cobblepr ECIE brown gradational |[Scrubland
DOCK Snowy Plains |(Sy aoila Y

Mt Skene (Ms3 Stony loam sclls; {Alp:ngi::?“ﬂub alpine
Buller uniform texture R ST AR
(Sedimentary )| (Es) Organic loam solls,
Hotham {Hm) uniferm texture
d Stanley's Shallow organic
Nama {8n) loam soils),
Speculation (Sp] > 1,500 uniform texture
(Peat solls/
humified peat
solls)¥




Table B (contd.)

uniform texture

vepetation)# i

Average Land gystems y Vegetatlon
Topography e#leyation Average
Map : antual
unit rozgdty & ?Qﬁdrzggieﬁg faa Map precipltation Zolls Bl ek aaan Predominant
P ' fm}~ ' symbol | range (mm) I“ornﬁia tree
;S species
12 | Steep hllls; 0==1,200| Jingallala (J21) £25 Coarge sand scils, | Woodland White box
acild lgneous & Tabberabbera | {Ta) uniform texture Open forest I |Red
coarge-grain Livingstone {Ls) Masslve gradatliconal & I1 stringybark
metamorphlc Yalmy {Ty) solls Open forest IIlApple box
rooks Tubbut (T6) Tellow duplex sollg Open forest IV |Eroad=-leafl
Wentworth { e} Red duplex solls Sub-alpine peppermint
Glen Wills Gy Red gradational woodland, open |Eillvertop
Selwyn { 5w 1,500 goils forest [ Candlebark
Harrow-leal
Friable brown peppermint
gracatlional solls hlpine ash
Snow gum
Stony loam soll=z,
uniform texture
e
13 Siiip hills; 0--1,200 Eildaon {Ed} fah Magsive gradational|Woodland Rad
3 CEDus salls pen forest I stringybark
=]
sedimentary & Eg???gf__ (Bb) Stony leam soils, |Open forest II |Red box
Tine-gralin ﬁunJich T ) unirform teiture Long-leal box
metamorphic RN S A (o) Yellow duplex soils Broad-leafl
ooks Cassills {Cs) Bed duplex szoils peppermint
Tabletop (Tp} 1,000 L‘;‘;’*’fg Eragatlonst Candlebark
Stony brown duplex
| s0115
14 Steep hills: l,EDG--l.BDﬂ1HL Migery {Mm) 1,000 T%riﬁble brown Open lorest 17 | Candlebari
acid fgneous % Limestone pradatvional solls Open forest IV | Broad-leal
roarse=-grain Treak (L} Shallow friable Sub-alplne peppermint
metamorphlc Davies Plain brown pradatlonal wogdlandsapen Marrow=leaf
rocks {Ipneous ) {Dp) 1.500 soila forest 1 peppermint
Erown gradaticnal tAlpine ash
soils Snow Elm
Orpanie loam soils,
uniform texture (Alpine aﬂ?*ﬁubﬁalpine
| verpetatlionl
15 Steep hillsay l,EGG—-l,RGGLMt Deluszion (Md) TEO Friable brown Opent forest 11 | Candlebark
51ligeous Enano (En) gradaticonal soils E III Broad-leaf
gedimentary & Davies Flain X . Spallow Priable Upen forest IV | peppermin:
fine-grain ({Sedimentary) |{(Dg) 1,500 brown pradatlanal Sub-alpine Mountaln gum
metamorphic spils woodlandsopen | Alpine ash
rocls Brown gpradational Tarest 1 STOW  gum
11
| f?nnf Y n R YE {alpine and sub-alplne
i il A N retation ¥
uniform texture veLe
frganie loam zolls,
__4 unl form textyure
16 |Undulating to B==1,200|5wifts Creek |(5c) 625 Red-hrown Woodland/open Mountaln
flat; Morass Creek |[(Me) rradational solls forest 11 SWAMD HLm
Quaternary Wonnangabta (W) Orey-brown loam Open Torest 1] | Manha gum
alluvium, Traralgon (Tr} sofle, unlform Open forest 11T} ¥hite
sedimentary Mullagong Lexture strincybark
gilliceous & Hiph {1} Undifferentiated Warrow-leafl
Mne-grain Wandlligong ﬁwgg rsand solls, unifeorm Eepgirgin;
metanorphic Murray Hilgh LWy Texturs candlenar
rocks Beloka Low tE1) Dark cplcareous
Catherine clay solls, unlform
River or) 1,500 texture
(Yellow duplex
solls)
Red pradatlonal
' sofls
Yellow=prown
gradational seils
Friasble red
pradational soils
17 (Undulating to Q==1,200 [Mowamba {{ Mw ] 750-=1,000 Brown pradational Woadland/open | Candlebark
flat; goils, lne forest I1 SNowW  EUm
baglc ignecus structure Warrow-leafl
rocks Red duplex =solls peppermint
18 [Undulating to 1,200-=1,800 Mt Jim SUR > 1,500 Shallew organic Sub=-alpine Snow gum
rlat; loam solls, unilform)woodland
basic igneocus texture ks
rocks Crganle loam golls, (Alpine and sub-alpine

¥ Eoils and vegetatlion within brackets are usually present but occupy relatively small areas.
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13. HAZARDS

Land is characterized by many governing factors, lncluding
climate, topography, geology, and living organisms. These,
acting over a long period of time, have produced water
regimes, solls, vegetation, and fauna that are closely
associated with each other and differ according to the gov-
ernlng factors.

The different land types in the study area have all been
altered to some degree since the first European settlement.
Thls has been brought about by using the land for agricult-
ure, minling, timber production, and recreation. The land
has reacted in varlous ways according to its characteristics,
and according to the particular type of use and management
applied. Some land types are particularly sensitive to the
changes being wrought upon them; others are less so.

The use of land may cause 1t to become more productive or
less productive for a chosen use, and a land-use hazard may be
defined as anything that threatens to reduce its ablility to
serve chosen purposes. The hazards associated with the
management of land for various purposes are discussed below.

Physical Hazards
Soll Ercosion and Stream Flow

Soll deterioration 1s a cost to the community, not only in
terms of the direct costs inveolved In control and rehabilit-
atlon of so0ll erosion but alsco in the reduction of productivity
of the land, deterioration of water quality, loss of capacity
of water storages, and degradation of aesthetic values, guality
of recreation, wildlife habltat, and other beneflts that the
land provides.

Soll conservation and water production are two basic aims of
land management that may be adversely affected by land uses
that cause soil dlsturbance and alteration of vegetatlion cover.

Vegetation and 1ts lltter enhance the development of a permeabl
soll surface and provide a barrier to overland flow, thus allo
ing more time for infiltration. Most water absorbed by the

soll moves slowly through 1t to streams, promoting more regular
stream flow and reducing the likelihood of damaging peak f[lows.

Vegetation and litter also protect the soil from temperature
extremes that can lead to frost-heave or dessication, which
create conditions favourling wind or water erosiocn. A well-
vegetated catchment provides the best conditions for soll con-
servatlion, for a sustained yleld of high-quality water, and for
f'lood mitigation.

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

Four broad land zones that differ in thelr susceptibility
to erosion may be recognized in the study area. These are
the alpine, sub-alpine, mountaln, and foothlll zones.

Alpine gzone

The vegetation of the treeless alpine zone 15 very sensitive
to damage, and low temperatures durling the cooler months
retard vegetative growth and recovery. The ercosion hazard
1s extremely high because the light and frilable organic

solls of this zone, once exposed, are subject to high-inten-
sity preclpitation and high-velocity winds. Bare soll tends
to be kept in a loose conditlon by needle-ice, which also
damages seedlling regeneration.

The main summer uses in this zone are cattle-grazing, tourism,
and other forms of recreation such as bush-walking. Cattle-
grazing can contribute to erosion. Overgrazing of grasslands
and herbfields can cause deterioration of vegetation, and
trampling of mosslands can also result. It opens up the
grassland and herbfield sward, exposing the friable soll in
the inter-tussock spaces to eroslion. Unless checked, these
spaces wlll enlarge as erosion proceeds.

Revegetation 1s very difficult to achieve because of the short
growlng season for plants and generally harsh environment.

What may appear to be sllght deterloration of vegetatlve cover
may be, in fact, serlous when the slowness of recovery is
considered. Infiltration and run-off are also adversely
affected.

Trampling of stock in mosslands and drainage lines can result
In channelling (which lowers the water table). As mosslands
and the peat solls derived from them are dependent on a high
water table, not only are the mosslands damaged but the peats
can dry out and become susceptible to erosion. In some
particularly sensitive areas in this zone, any grazing causes
significant damage and such areas have been progressively with-
drawn from grazing by the Soill Conservation Authority.

These ineclude Mounts Bogong, Hotham, Loch, and Feathertop. The
condition of other peaks such as Mounts Nelse, Spion Kopje,
Fainter, Stirling, Skene, and Wellington is being regularly
monltored.

Since 1946 the Bogong High Plains have shown marked improvement
in vegetative ground cover, due largely to limiting cattle
numbers and restricting the grazing period according to the
growth conditions of each season.

Any earthworks in this zone can lead to serious erosion unless
carefully constructed and maintained. All bare soll surfaces
are subject to erosion and these must be treated in some
manner. Road surfaces should be sealed or adequately paved
With rock aggregate to prevent erosion. Bare soll on road
batters and in toe drains and around ski-tows, 1lifts, and any
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other earthworks has a high eroslion hazard and must be care-
fully revegetated.

Earthworks can greatly alter the dralnage characteristics of
solls. Normal surface and sub-surface water llow is inter-
cepted by earthworks such as sldecut roads and becomes
channelled. PFlow velocity of this water alse increases.
Dralnage water from slopes above roads and from the road sur-
faces - mueh of 1t channelled through culverts - must be
carefully dispersed to avolid gullying or siltation, which may
contribute to destruction of the mosslands.

Sub-alpine zone

Most of the sub-alpine zone vegetatlon consists of sub-alpine
woodlands, but the open areas of this zone have similar veg-
etatlon to alplne areas. Recovery [rom damage can be slow
at the higher elevatlons, where c¢old alr dralnage retards
vegetation growth. Mosslands are particularly subject to
damage. The predomlnant soils are organic loams with high
porosity, excellent structure, and extremely friable or loose
conslstence,

Although the zone 1s subJected to low temperatures, high pre-
cipitation, and high~intensity rainfall, the erosion hazard
is not as high as in the alpine zone because of the amelior-
ating effect of the trees on wind and on low surface temperat-
ures. Nevertheless, careful contrel of grazing is stlll
necessary to prevent soll erosion and protect water-supply
characteristles., The provision of sultably placed watering
points for stock assists in dlspersing cattle and reduces
trampling of mosslands and drainage lines.

Earthworks assoclated with roads, hydro-electricity works, and
ski villages exlst in this zone and in many instances also
extend 1nto the alplne zone. Soll ercosion and sedimentation of
streams can result uhless roads and car parks are adequately
surfaced and batters revegetated. The dispersal of water fron
earthworks requlres careful planning and regular malntenance
so as Lo safeguard stream {low and water quality.

Mountalin zone

The alpine ash and mountaln ash forests of the mountaln zone &®
assoclated with deep organle loams at the hlgher elevatlons,
but in general the solls are friable brown gradational solls.
These are very permeable and are less prone to erosion than sob
of the two higher zones,

Cattle usually graze in mature forests with grassy understorels
but also graze In other forest areas where a ground cover of
succulent herbs may be obtained for a few years following 1oggl
or fire. QGrazing 1s less likely to cause erosion, but controlf
are necessary to discourage cattle from moving out of this zoi¥
and concentrating on higher areas where hazards are greater.

MaJor earthworks 1in thils zone are assoclated with timberﬂprﬂmg'
lon operatlons, which include roading, constructing fire acces
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pracks, snigging logs, and loading these from dumps. Many
roads and tracks are deslgned for infrequent or temporary
use, and are consequently bullt to a minimum standard.
gerious erosion can occur following the use of these roads
ynder wet conditlons.

pamage 1s not usually as severe, however, as that lncurred
in the alpine, sub-alpine, and foothill zones. Roads
constitute a major source of concentrated surface run-off,
and may contribute considerable sediment to streams during
high-intensity railn.

These effects can be minimlized by dispersal of drainage
water from roads and snig tracks, bridging of streams, and
preaching and barring of snig tracks at the completion of
the loggling season.

Total water yield from logged areas temporarlily increases
following harvesting, and surface flows usually increase to-
gether with an increased sediment load in adjacent streams.
Disturbance associated with timber harvesting in mountain
forests 1s, however, usuglly limited to about 2 years in a
harvesting cycle of 60--80 years.

Foothlill zone

Of the wide range of soll types found here, most are stable
when well vegetated, but generally have a higher erosion
hazard than the solls of the mountain zone. The predominant
solls have relatively low permeability, and surface flows

may occur more commonly than in other zones. Irregular high-
intensity storms are the major eroding agent.

Vegetatlon varles from narrow-leafl peppermint forest through
red stringybark forest to white box woodland. The average
annual rainfall varies from 700 to 1,000 mm, and erosion
hazard may be very high where annual rainfall is low, such as
in the Omeo and Suggan Buggan valleys, and where solls are
derived from coarse-grained parent material.

Grazing of cattle in this zone is usually restricted to drain-
age lines, creek lats, and lower slopes. Catchment effliclency
ls not likely to be impaired if control over stocking rates is
exerclsed. Control is particularly important on the northern
and western slopes, where the erosion hazard ls highest.

The main earthworks here are roads and tracks. Run-off may
become channelled along tracks and roadside drains and can
tause conslderable erosion that contributes to sedlmentation
and turbldity of streams. Careful attention to location,
design constructlon, and maintenance of roads can minimize
these effects.

Fire
Fire may also contribute to eroaion, parvicularly where severe

fires burn the vegetative cover and litter layer of the soil
and expose 1t to subsequent water and wind erosion. The effect
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15 most severe 1n the alpine and sub-alpine zones, where
even the peat soils under mosslands may burn, and on dry
steep 2lopes in foothill forests.

The term "rire hazard" refers to the gquantity and flamm-
ability of vegetative materials. The fire hazard varies
markedly within the study area according to elevation and
aspects, but three maln vegetation zones may be recognized.

Sub-alpine and alpine zcnes

Such country, usually above 1,350 m elevation, contains
herbaceous to shrubby open areas, or stunted eucalypts with
assoclated undergrowth. Fine fuels (plant materlal such as
herbs, small shrubs, and small-dimenslon litter lying on
the forest floor) of up to 50 tonnes per ha occur here.
Lightning strikes are frequent at these higher elevatlons,
and increased recreational use increaes the risk of lire
from human causes.

Mountain =zone

The mountaln zone generally occupies land between 900 and
1,350 m. Fine-Tuel accumulations wvary from 50 tonnes per ha
under mature eucalypt stands to almost nil under some young
regrowth stands. Lilghtning strikes are frequent in thils zone
also, and the maln risks rom human actlvities are assoclated
with recreatlon and logging operations.

Foothill =zone

This zone is found mainly below 900 m elevatlion. Fuel guantit-
les vary according to elevation and aspect. Sheltered south-
erly slopes carry line-fuel accumulations up to 70 tonnes per
ha, while accumulations on northern aspects may be as low as
10 tonnes per ha.

Topography plays a major role in fire behaviour, with steep
slopes alding development of convection columns and increasing
the incidence of spot fires well ahead of the maln fire front.
Lightning strikes are common, and there is a fire risk associat-
ed with recreation and timber utilization. Burning operations
by landholders on adlacent private property are a source of
conslderable fire risk in this zone.

Filre protection and control

Fire protection and control are important to land use in the
study area. Severe forest [lres apparently occurred in the stud
area before settlement. Regular fires in the early years there
after were attributed to lightning and to grazing and mining
activitles. Prior to 1939, access was poor and fires such as
those in 1851 often burnt unchecked for many weeks and covered
large areas before rain extingulshed them.

In January 1939, following a prolonged drought, the combindtlon
of numerous small fires and severe flre-weather conditlons led
Lo a catastrophiec blaze that burnt through much of the study

area, Since then extensive fires have occurred in 1951, 1952,
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1961, 1964, and 1965, burning a total of some 260,000 ha in
the area.

Lightning frequently causes fires, and statistics for the
period 1964-=74 have shown that llghtning was the single
maJor cause ol forest fires 1n the area. Of 251 fires
recorded, 54% (140) were due to lightning, 10% were due to
escapes from burning operations on adjacent private property,
g% spread from campfires, and 7% were delilberately 1it.

The Forests Commisslon, which 1s responsible for fire pro-
tection over almost all the area, seeks to control wildfires
in the shortest possible time by early, accurate detection
and rapld, effective suppression. Twenty-two fire loockouts
within and adjacent to the study area, manned during the fire
season, provlide the basls for detection. Aerlal patrols
supplement the lookout system when necessary. The key to
rapld suppression 1s access. This has been progressively
extended by the construction of flre-access tracks and the
retentlon, in strategic areas, of roads originally construct-
ed for extractlion of forest produce. Few areas are more than
5 km from thls network of tracks and roads.

About 150 hellpads have been constructed in remote areas, and
most of the study area is wlthin 50 km of an airstrip with
facilitles for storing and mixing flre-retardant chemlcals.
Aerlal application of these often checks the spread of fire
in remote areas untll ground crews reach the site.

The severity and rate of spread of a fire depend partly on the
amount of fuel on the ground. Fuel-reduction burning is
practised in spring and autumn, both along strateglic roads

and tracks and on a broad scale using ground and aerial
techniques. The extent of burning varles according to season-
al conditions, but averages some 25,000 ha per year. The
grazing of cattle in the forests and woodlands also reduces
fuel levels, which asslsts in subsequent control.

Floods

Although a highly productive watershed, the study area does not
suffer seriously from flooding., High rainfall and shallow
rocky solls are conduclve to run-off, but several factors
minimize the effects of flood discharges.

Most of the streams are steeply graded and have narrow valley
sections, so high flows are well contained. Forests cover
most of the area, retarding run-off and reducing peak dis-
charges - spreading these over longer periods.

Sslgnificant areas of land have been cleared along parts of the
Tambo and Mitta Mitta river valleys. Increased peak flows from
these may contribute to bank erosion in those valleys. Further
clearing of large sections of the study area would alter stream
flow regimes and could lead to serious flooding effects on

the flood-plains of streams outside the study area.
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Blological Hazards
Fungi

The clnnamon fungus (Phytophthora cinnamomi) is a root-rot
pathogen assoclated with dleback of eucalypt forests and
understorey flora. It severely damaged a small area of
mountain forest in the Gillingall area during 1970-71, but
at these higher elevations it probably has a reduced pot-
entlal to cause widespread damage because low temperatures
inhlibit 1ts development. Also, most soils in the study ares
are well drained and evidence suggests that such solls do
not favour the development of the fungus. Once s0ll has been
Infected, the fungus cannot be eliminated without incurring
great expense and endangering the exlsting flora. Quarantine
procedures appear to be the best way to contreol its spread
to new areas.

Honey fungus (Armillaria sp.) causes butt and root rot in
many foreat trees. Infected trees are gradually weakened

and often die. The fungus gradually extends from infectiocn
sltes, Healthy trees are more llkely to be infected followlng
selection-felling operations where this fungus occurs because
the tree atumps provide a ready source of food.

Fest Plants

A State-wlde survey of noxious weeds 1in 1970 disclosed that
34 specles of the 93 proclaimed noxious weeds were growing
in the study area. Appendix 4 lists, for each descriptive
block, the number of parishes in which each species has been
recorded, Some proclaimed noxlous weeds are widespread
throughout the area; others are restricted to portions of it.
Their importance is governed by the manner in which they
affect the environment, the degree of infestatlon, and their
abllity to propagate and spread.

Weeds on agricultural land in the study area include great
mullein, horehound, varlegated, spear, and slender thistles,
hemlock, thorn apple, blackberry, sweet briar, and 3t. John's
wort., These can become a major problem if not checked. Pest
plants on forested publlie land are usually found on siltes
that have been disturbed through activitles assoclated with
mining, timber-harvesting, and grazing. Clearings and road-
side and streamside environs In partlicular often contain
Infestations of weeds,

In some areas, pgrazlers have asslsted the Lands Department in
combating weeds on public land. The study area contains four
specles of particular concern: the blackberry, St. John's worl
sweet briar, and tutsan.

The blackberry

Widespread throughout the study area, the blackberry 1is prolll
along many streamsides, tracks, and forest clearings at the
lower elevations. It is a persistent plant due to 1ts method
of reproduction and 1ts prickly nature, which discourages
animals from eating it or damaging its growth by trampling.
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1ts spread 1s attributed mainly to blrds and mammals such as
the fox, which eat the ripe fruit and spread the seed in

thelr droppings. Many infestations grow in remote areas,
where access 1s difficult and control by spraying is virtually
impossible.

There 1s a great need to find some effective method of bilo-
loglcal control specific to this plant. Its impenetrable
tangle reduces or precludes access to streams for fishermen,
bushwalkers, and other users of atreamsides, reduces capab-
1lity for grazing, and Intrudes 1nto natural landscapes.

In some disturbed areas, however, it appears to stablilize
stream banks.

8t. John's wort

This peremmial is gradually spreading in the study area.
River valleys such as the Wonnangatta, lower Wongungarra,
and lower Moroka valleys are heavily infested. The plant
mainly spreads by seed, which can adhere to animals, be
deposited in excreta, or be carried downstream to lodge on
river banks.

Once establlished, St. John's wort crowds out many native
herbs, and cattle that eat it can lose condltion because
thelr skin becomes over-sensitive to sunlight. It 1s partly
for this reason that gragiers ln the south-western part of
the study area favour black-coated Angus, as these are less
susceptible than Hereford,

Blological control has been reasonably successful on farm-
lands and forest margins using the chrysomelld beetle,

which feeds on the foliage. There 1is no effective blological
control on much of the publie land, however, as the beetle

1s apparently not effectlve in forest areas.

Sweet briar and tutsan

These are both berry-producing perennials. Sweet briar is
widespread throughout the study area, often in inaccesslible
places, but it does not form thickets to the same extent as
blackberry. Tutsan, however, forms dense masses adjacent to
roadsides and in some areas, such as the Howqua valley, these
have spread high up the hillsides making spraying unpractical,
although 1t 1s at present the sole means of control.

Fest Animals

Animals inhabiting the publie land in the study area that are
declared as vermin under the Vermin and Noxious Weeds Act
comprise dingoes, wild dogs, foxes, rabbits, hares, wombats,
wild pigs, sparrows, and starlings. Brumbiles and feral cats
pose problems in some areas.

Wild dogs and dingoes
Both these predators are active in all sections of the study

area, and in the past few years losses of stock, particul-
arly sheep, on farmland adjacent to forest have increased.
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Nevertheless, the larger native mammals, partlcularly wallab-
les and wombats, constltute the major part of thelir diet.
They commonly carry the hydatld tapeworm parasite, and could
possibly tranamit this to Man or livestock. Control of wlld
dogs 1s by trapping - throughout the publie land in summer
and around the margins of private property in winter.
Sometimes shooting and polsonlng are also used as control
methods.

Poxes

Fox habltats occur throughout the study area, ranglng flrom
alpine environments to dry woodlands. FoXxes are opportunist
feeders whose dlet malnly comprises rabbilts, sheep carrion,
small native mammals, and lnsects. They are usually trapped,
but are sometlimes polsoned or shot.

Feral cats

These are also opportunist feeders. A recent survey in the
Fastern Hlghlands indicated that leral cats rely heavily con
small natlve mammals in lorested areas, Introduced mammals,
chliefly house mice and rabbits, also form an lmportant part

of the dlet, whlle blrds, reptlles, amphliblans, and insects are
comparatlively minor sources of food.

Rabbits

Populations In the study area have been controlled by myxomat-
osls and polsoning. Control must be maintalned, however, as
rabblt populatlions have the ability to expand rapidly. They
are most common on forest margins or in agricultural land,

but are also found through forests and woodlands in small
numbers.

Hares

These cause llttle damage to land, as their population densitles
are normally not very great. Thelr distribution in the study
area extends to the Bogong High Plains.

Feral pigs

Although plgs are found in small numbers in some northern parts
of the study area, caontrol has kept populations low.

Wombats

These can be a problem where bushland adjoins farms because of
thelr hablit of digglng holes under fences.

Sparrows and starlings

Both specles have been recorded around settlements and agricult-
ural land., Starlings are also found in adjacent dry open
forest and woodlands, as well as 1n some alpine grasslands.
They are aggressive blrds that can take over the nesting holes
of natlve specles.
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Brumbies

Brumbles are prevalent in the eastern part of the study area,
particularly to the south of Ccbungra station, and on the
Nunnlong Tablelands, Native Cat Tablelands, Davies Plaln

Ridge, the Cobberas area, Bogong Tablelands, and Supgan Bug-
gan. A few are located in the Moroka basin. No general survey
of numbers has been carried out, but estimates vary from a

few hundred to about a thousand horses. These usually run

in small groups, often consisting of a stallion with one to
several mares and foals.

In some areas concentrations of brumbies damage sub-alpine
mosslands and grasslands by trampling, and may compete with
cattle for fodder. No reports of damage to fencing or crops
by brumbies have been recorded in recent times. The Depart-
ment of Crown Lands and Survey has the responsibility for
issulng permits to capture the animals, but since 1966 1t has
ceased to grant these. Nevertheless, small numbers are stlll
taken for pet foocd, or for stock or rodeoc horses.

Insects

Many of the Insects in the study area form part of the nat-
ural system, but some may reach plague proportions Crom time
to time, or become & hazard to varlous land uses. For iln-
stance, large populations of blting flies may cause cattle on
grazing runs to lose condition 1n thelr attempts to avolid the
fli'&ﬁ .

A number of Insects pose problems to timber production. The
spur-legged phasmatld (Didymuria viclescens) has in the past
defoliated considerable areas of forest 1n the Klewa, King,
and Howgua valleys and on the Mount Pinnibar plateau. Phas-
matlds attack alpine ash forests, with one complete defollat-
lon sometimes killing trees, and also attack moist [oothlll
forests of messmate, narrow-leaf peppermint, and various gums.
These forests, however, generally recover. Control has been
exercised by spraying the insecticide Maldison, but in some
areas populations have decreased to normal levels without any
control measures having been taken.

A number of other leaf-feeding or leaf-sucking insects feed
on eucalypts during their larval or adult stages. Collect-
lvely these can reduce growth rates of young alpine ash seed-
lings, or even kill them. They include larvae of the saw-
fly (Perga dorsalis), paropsis beetles, scarab beetles, the
Bum-leal skeletonlzer (Uraba lugens), various leaf-hoppers
(Eurymedidae), and other bugs (Hemiptera). The bug Euander
eicero 1s abundant on litter in harvested areas and feeds on
dlpine ash seeds.

The ant (Iridomymex itinerans), an abundant and widely-dis-
tributed specles, also harvests and destroys alpine ash seed.

Fﬂﬁd—baring and wood-destroying insects are also of concern.
Wood-boring larvae of the Cerambycidae family (Longicorn
beetles) and Xylorectldae in comblnation with defoliators
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(including paropsis beetles) were responsible for the dle-
back of 2,500 ha of snow gum at Davles Plain Hidge.

The majJor wood-destroying insect 1n alpine ash forests 1s the
termlte Porotermee adamsoni, which (because of its widely
distributed galleries) renders trees unmerchantable. Control
can be exerclsed by sound management techniques such as
frequent thinings and prevention of physlcal damage to trees
due to wildfire or adlacent logging.

The ambrosia beetle (Auastroplatypue incompertus) can seriously
degrade alpine ash and stringybark trees. This Insect bores
galleries through sapwood and heartwood. Wood adjacent to

the galleries 1s stalned by symbiotic "ambrosia" fungl. Some
alplne ash stands on the Nunniong Tablelands are degraded by
thiz beetle, but control 1s difficult, as little is Known
about lts ecology.

Patches of dead snow grass that appear In alpine grasslands
are often caused by two lnsect specles. These are the alpine
cage moth (Plutoreetis caespitosa) and the alplne grass cater-
plllar (Oneopera alpina), which feed upon sSnow grass.

Stream Pollutlon
Pollution of streams 1ls not a great problem in the study area.

Hligh turbidity levels after heavy ralns are associated with
agricultural land in the Omeo, Benambra, and Swifts Creek
areas, where annual rainfall 1s relatively low.

Any use that disturbs soll or ilncreases water run-off rates can
contribute to stream turbidity. In many Instances, however,
careful control can minimlze effects.

Some minor streams in the Bingo-Munjlie locality, an agricult-
ural area, show evlidence of eutrophy due to high nutrient levels

Pallutlon from domestle sullage and sewage wastes 1s a problem
that must be met in alpine villages. Sewage treatment plants
deslpgned to cope with peak demand are necessary to prevent
slgnificant pollutlon. Septic tanks are seldom satlsfactory
because alpine and sub-alplne soils are close to saturation in
winter and spring, and low temperatures inhibit the bulld-up
of bacterla that break down solids.

Thermal pellution of streams, although not currently a haszard in
the study area, can damage aquatle faunal communities — either
through high temperatures due to the removal of shade by harvest-
Ing timber along streamsides, or through low temperatures due toO
constructlon of deep-water storages from which water is released
at low levels in the water body.

References
Coman, B.J. Helminth parasites of the dingo and feral dog in

Vietorla, with some notes on the diet of the host. Auastralian
Veterinary Journal, 1972 48, 456--61.



109

coman, B.J. The diet of red foxes, Vulpes vulpes L., in
victoria. Australian Journal of Zoology, 1973, 21, 391--
410.

Coman, B.J., and Brunner, H. Food habits of the feral house
cat in Victoria. Journal of Wildlife Management, 1972, 36,
BH3--53.

€.8.1.8.0. "The Insects of Australia." (M.U.P.: Melbourne
1970.)

Downes, R.G. The Vietorian high plains - the environment and
its use. Proceedings of the Royal Society of Vietoria,
1961, 75, 339--47.

Marks, G.C., Fagg, P.C., and Kassaby, F.Y. The distribution
of Phytophthora einnamomi in forests of eastern Gippsland,
Victoria. Australian Journal of Botany, 1975, 23, 263--75.

Parsons, W.J. "Noxious Weeds of Victoria." (Inkata Press:
Melbourne 19773.)



110

14, NATURE CONSERVATION

Conservation ls concerned with Man's relatlon to his environ-
ment. It was described In Chapter 2 as belng the wise or
balanced use of resources to provide for his physical and
splritual needs, both now and in the future.

This chapter dlscusses those aspects of conservatlon concern-
ed with the native specles, communities, and landscapes of

the area, which are commonly grouped under the collective
heading "nature conservation". The following chapters consldep
other aspects, related to the production of food, flbre, and
minerals. In some cases these activities also depend on
natlve specles,

Ecology

Irrespectlve of their particular Ilnterests, all conservation-
tats are basleally concerned with environments and their use.
The environment has both spiritual attributes, such as insplr-
ing landscapes and remoteness, and physlcal ones such as
topography, timber, and minerals.

lts character results from the integration of factors includ-
Ing climate, topography, solls, and vegetation, which have
been discussed In preceding chapters.

Knowledge and understanding of these and of thelr interactions
are essentlial for conservation. Ecologlsts have developed
terms and concepts that, although only convenient working
abstractions, clarify our thinking and enable us to describe
and discuss the otherwlse highly complex web of Interactlons.

The ecosystem - the unlt of study - 1ls applicable on many
scales; the whole world may be regarded as an ecosystem, as
can a lake, a forest, or a small part of the soll beneath the
floor of the forest. Each ecosystem contalns four interacting
parts; the Inorganic materials, producers (green plants),
consumers (chlefly animals), and decomposers (chiefly bacteria
and fungi).

Blologlecal communitles

Blologlical community 1s the term glven to any naturally occurr-
ing group of different organisms whose members:

(1) 1inhabit a common environment

(11) interact elther directly or in-
dlrectly with each other (especially
through food chains)

(111) are relatively independent of other

groups.

Some communities form more readily recognizable entities than
others - for example the [lora and fauna eof a pond - but in
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fact no community is ever a closed system, since interactions,
movement of animals, and transfers of energy continuously take
place across any arbitrarily defined boundary.

stabllity

gach community has evolved within 1ts particular environment,
and so together the species form a dynamic but falrly stable
system. Undisturbed, the community represents the best
combination and relative abundance of the avallable plant and
animal species that can continue to live and compete with
each other in the prevalling soil, topographiec, hydrologlecal,
and c¢limatic conditions,

pifferent systems have varylng degrees of stabllity. The
more stable often tend to be those contalnling the greater
yariety. In some of the most vulnerable, stabllity depends
on a particular set of circumstances such as speclallzed
vegetation; others may have inherent topographie, seil, or
hydrological weaknesses.

The influence of Man

Man is an important part of most world ecosystems. He i1s
only one ‘of many species, but hls dense and rapidly growing
centres of populatlion and his abillty to manipulate other
specles and parts of hilis physical environment make him very
influential. He has affected -~ either directly or indirectly
- all parts of this study area. Pressure of grazing by
rabbits or domestic stock and the lnvasion by exotic plants
have changed the original vegetation in many areas.

Timber-harvesting has changed much of the virgin forest, while
the fire regime has been greatly altered. The network of
access tracks is such that lew parts of the area are further
than 5 km from the nearest vehlecle track.

Despite these pervading effects, 1t 1s convenient and general-
ly accepted to distinguish between artificial systems (such

as urban areas and farms) in which Man's influence 1is obvious,
and "natural" ones (such as eucalypt forests) in which it is
not so obvlous.

Man must provide himself wlth adequate suppllies of food and
fibre, many of which he can best obtalin from artificial

systems such as wheat farms and softwood plantations. He must
manage such systems in a way that allows the comblnation of
Introduced plant and animal speclies to maintaln general stabil-
1ty within the soll, topographie, hydrologlical, and climatic
systems, Just as the original natural combination did.

Certain other of Man's needs can best be provided by natural
systems. Awareness of thils is causing a rapldly growing
demand, here as elsewhere, for land to be set aside and managed
Specifically to preserve the natural or native fauna, flora,

and landscapes.

Conservation Needs

Some of the types of land required to satlsfy the needs of
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nature conservatlon are discussed below. Each has value for
our edification, inspiration, and recreation. Each reguires
different levels of management and manlpulation. Thelr
HﬂLuFﬂlHESE can vary considerably, belng greatest in large
areas set aslde for reference and least In those Intenslvely
managed Lo ureaerve some endangered specles or the remnant

of a former landscape, and in areas that people are encouraged
to viglt for education and recreatlon.

None necessarily requlires a monopoly of the land. Often they
are compatible with each other or with commerclally productive
uses.,

Areans Tor reference

Continued studlies of natural features and their dynamlcs
lnerease our knowledge of the ecologlical laws and processes
on which Man's survival may ultimately depend.

Viable and relatlvely undisturbed examples of all land types
(dlffering in land forms, solls, or biologlcal communities)
need to be set aslde as reference areas to which those concern-
ed with changing and managing land for either productive or
aesthetle uses can refer when trylng to solve the resultant
problems.

Relference areas, therefore, act as standards against which the
progress and effect of human alteration and utilization of the
land can be measured., They will also provide a valuable gene
pool of plant and animal specles. Such genetlic material 1s
dlready belng used, and will be lncreaslingly used, to endow
specles with advantageous characteristics.

In common with references and standards used in other flelds,
these areas must not be tampered with, and natural processes
should be allowed to continue undisturbed. Access should be
sttrlctEd and experimental manipulation should not be permitt-

Although all land types need to be represented ln reference
areas, the need 1s most urgent in those that have been ex-
tenslvely developed for uses such as agriculture. Few, 1f

any, areas sultable for reference remain for some land types

In the study area, such as those in the Morass basin. Consclous
effort must be made to retain reference areas in sultable rem-
nants representlng other land types now mostly developed.

Park areas

Other examples of each of the major land types and their blo-
logleal communlties are also required for less restrictive
Inspiratlonal, educational, cultural, and recreational purposes.

Several categories of park are needed. Large parks containlng
outstandlng natural features and diverse land types are of
natlon-wide slgnificance. These have visitor density restricted
to a generally low level in order that thelr naturalness may b€
Impalred as llttle as possible. Limited areas such as informat-
ion centres, however, may be intensively used.
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parks may contaln primlitive areas sultable for solitude,
inspiration, and primitive unconflned forms of recreatlon.
on the other hand, smaller parks are of particular import-
ance to regional populatlons. Higher densities of visitors
are permitted and so the naturalness correspondingly de-
¢lines. These parks still provide opportunities for contact
petween Man and nature, however, and serve the important
function of reduclng the pressure of visltors on more res-
tricted parks.

Educatlon areas

Education in the components and functioning of ecosystems 1s
an important step in the conservation of natural resources.
It 18 becoming increasingly lmportant, both as a feature of
school curricula at primary and secondary levels and with
other groups concerned with nature appreciation.

The study of ecosystems 1s indispensably linked with fleld
studies. Obviously some aspects of this type of education

can take place in areas primarily used for productlon of,

say, hardwood timber. Other aspects can only be dealt with In
areas where the flora and fauna have been preserved 1in thelr
natural state.

Nature, however, is to be experienced through all of the senses,
and components should be collected, where necessary. In some
clrecumstances laboratory facilities and associated accommodat-
ion are needed so that successlve groups can undertake long-
term studies. As these activities may not always be compatible
with full preservation, some land willl need to be set aslde
gspeclally for education.

Endemic and endangered species

Each living thing 1s a unigue assortment of blologlical character-
lstles, evolved over millions of years. Each offers a potent-
ial enrichment of human knowledge, limited only by our capacity
to apprecilate and understand. The loss of any specles therefore
eérodes the gquality of our environment. Many people leel that
Mm1?130 has a moral responsibility to avold endangering

specles.

It may be possible to ensure the continued survival of many
Species in zoological and botanlcal gardens, but only protect-
lon 1n thelr natural environment will permit a full understand-
ing of the species and thelr ilnteractlon with the physlcal and
biological factors that surround them.

Those endemic In the study area, and threatened specles, must
Pecelve high priority for preservation. Endemic plants are
listed in Chapter 9.

Appendix 2B lists these and other significant plants in the
Study area for each block.

None of the vertebrate animals recorded in the study area are
®ndemic to i1t, but three mammal species (the mountain pigmy
POssum, smoky mouse, and broad-toothed rat) and three fish
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species (The Australian grayling, Macquarie perch, and
trout cod) are considered to have threatened status.

Speclal values

Particular areas of land are often needed to preserve dlst-
Ilnetlve natural values.

The occurrence of a species near the limits of its distrib-
utlon 1s of particular scientific interest. A number of
both plant and animal specles mentioned in Chapters 9 and
10 respectively reach these limits within the study area.

Some specles, such as cave-dwelllng bats, favour certaln
areas as breeding or sheltering sltes. Others - nomadic or
migratory animals - favour areas as resting places; for
example, waterfowl use Lake Omeco during thelr movements.

Some areas provide particularly good examples of a geologleal
feature or process, lor instarnce the sequence of Interbedded
sediments and volecanlecs exposed at Snowy Bluffl or the perl-
glaclal rock rivers at Mount Wombargo.

The seclentiflc naming of plants and animals 1s an 1lmportant
criterlion in research. It involves accurate identiflcation
of specimens, preferably to specles level., Particular specl-
mens are used as a basis for the naming of distinct groups.

The single specimen selected by an author as being representat-
ive of a particular group In the orlginal descriptlion of a
specles 1s known as the holo-type, and the locality from which
the type is collected is known as the type locality. Comparat-
ive materlial Crom such locallties may be required when referr-
ing to or revising single specles or groups of specles.

Mount Cobberas and Mount Buller are two areas in particular
where a number of type specimens have been collected,

Small areas

A host of small areas can contribute to nature conservation.
They include narrow reserves along streams and roads, and rem-
nants of the natural vegetative cover that have survived on
areas originally set aslide as reserves, such as gravel, water,
cemetery, and camplng reserves.

Slnce these small areas of publlie land often still bear, per-
haps 1n a modifled form, their original vegetation, they make &
contributlion to reglonal character out of all proportion to
thelr slze.

Productive areas

Some natlve specles are valued for direct use. Game-hunting, @
popular form of recreation, depends on the reliable supply of
native ducks. Much of the native flora provides honey, and Wo™
ls obtalned from many species, mainly eucalypts.
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Viabillty of Areas

The viability and effectliveness of nature conservatlon areas
depend on a number of factors, including the size of the
area, the type of community or ecosystem to be conserved,
the degree to which the area can be managed, and the extent
to which influences that tend to upset the natural balance
can be controlled.

large conscolidated reserves have less perlmeter relative to
their area than small or irregular ones, and so tend to be
petter-buffered against the effect of intruslve factors.
communities that exist in more variable climatie zones -
prone to drought, flooda, or fire - usually require larger
areas (or more examples) set aside to ensure survival.

fareful management may enable small areas to remaln viable.
Management may take the form of using controlled fires to
change vegetation, culling anlmal populations, practising
gilviculture, strictly controlling the number of visitors,
fenclng to exclude introduced animals or eradlicating intro-
duced species.

Choosing areas

In additlon to conslderations of viability, many other factors
influence the selection of areas for nature conservatlon.

Land 1s a limited resource, and good planning requires com-
patible uses to be grouped together on one area 1f possible.
Where possible, a single reserve should cover a number of

land types.

The migratory and nomadilc exlstence of some anlmals requlres
corridors of habitat - linking, for example, breeding and
feeding grounds.

Such corridors may be left intentionally through areas used for
agriculture or softwood productlion, and they may even be used
for a number of other purposes such as hardwood production.

In some cases, few alternatives are avallable, as only remnants
of the natural systems remaln. Where they exist, areas with
natural boundaries such as watersheds should be selected, as
they are usually easler to manage and malntain.

Frobably, in practice, a balanced system of nature conservat-
lon will inelude a few big areas in which the major communlt-
les and land types are represented, supplemented by a greater
number of smaller areas that are more intensively managed for a
particular purpose.
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15. RECREATION

The term 'recreation' loosely applies to a broad range of
activities that occupy an individual's leisure hours. Out-
door recreation in the countryside - a part of this wider
spectrum - has particular appeal to many Australian resid-
ents and alsoc to some overseas visltors.

The publlie land 1n the alplne study area constitutes a sig-
ptficant resource for many types of recreation, particular-
ly snow sports, adventure driving, flshing, and bushwalking.

Some places, particularly those c¢loser to Melbourne, are
showing evidence of over-use. Others have conslderable
potentlial to meet 1lnecreased demands.

Recreatlon Environments

jeveral broad recreation environments may be distingulshed

on the publie land., Each offers a different range of recrea-
tion experiences and the characteristies that determine the
range are briefly outlined below. Map No. B indicates the
pattern of these environmental zones.

[ncluding all land above the tree line (about 1,600 m), the
ialpine zone 18 a hlgh-altitude environment characterized

by frequent snowfalls in winter and mild to cool summers.
Weather condltions can deteriorate very rapidly at any time
of the year, particularly during the coocler months, bringing
discomfort and even danger to the unprepared. Blizzards

ire common 1in winter, and fog rolling 1n over snowfields
quickly produces "whiteout" conditions that can threaten one's
safety. Even in summer, frosts and fogs are not uncommon
while thunderstorms can be [requent. Because of the high
altitude, losses of body moisture can be considerable. The
risks assoclated with this type of climate enhance the attra-
ttiveness of this zone for some.

OF prime importance, however are the attractions of the
snowfields for snow sports and the natural, often dramatic,
landscapes of this zone. Low vegetation, providing massed
displays of showy flowers in summer, clothes high ridges,
peaks, and rolling plateaux. FPFauna includes birds typical
JF}awland grasslands, numerous and varied insect populations,
ind small ground-dwelling mammals,

Infortunately the attractiveness of thls zone can be easily
Tarred because solls and vegetation are sensitive to any
iisturbance such as that caused by trampling, and crushing
ir compaction by vehicles.

?w sub-alpine zone, ranging from about 1,000 m up to about
+700 m, has a milder climate than the alpine zone, with

oW persisting for a few months each year. Heavy snowfalls
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produce a winter wilderness by covering roads, tracks, and
ather earthworks.

Some shelter from strong winds 1s afforded by woodlands.
These are predominantly composed of snow gums and mountain
gums, which, when stunted and gnarled, are particularly
appealing., Varlety is added by the Interspersion of sub-
alpine meadows, where showy flowers provide colourful dls-
plays in spring and early summer. Blrds such as the flame
robin and mammals such as the grey kangarcoo and womhat prov-
lde additlonal Interest for the visitor.

Soils and vegetation are stlll relatively sensitive to dis-
turbance, particularly 1in open areas and on steep slopes.
The effects of severe flres in snow gum areas remaln evid-
ent for many years.

The montane forest zone recelves moderate to light snowfalls
In winter and typically carrlies tall forests of alpline and
mountain ash, which range from about 800 m up to about 1,400
m 1n elevatlon., Understoreys vary from grassy to gully-
type vegetation. Unobscured views are rare, and walking in
some areas may be impeded by dense undergrowth. Birds are
often difficult to observe, but large mammals such as the
wombat and black wallaby are readily seen. 8Solls and veget-
ation here can withstand recreation pressures better than in
other zones.

The molst foothlll forest zone, sltuated below about 1,100 m
elevatlon, 13 characterized by relatively cpen forests of
narrow=leafl peppermint except on the more sheltered and wet-
ter sites, where forests are taller, denser and more shrub-
by.

Particular features include the wattles flowering in spring,
a wlde range of readlly observed forest-dwelling birds, and
common oecurrences of grey kangaroos, black wallabies, and
wombats. Scolls reslst compactlon reasonably well in most
areas.

Steep, dry slopes bearing short trees are typilcal of the dry
foothlill forest zone. Understorey shrubs are attractive
when in {lower, and birds can be readlly observed. Secils
are shallow, often stony, and prone to erosion,

The dry woodland zone is limited to the rainshadow valley
of the Snowy and Suggan Buggan Rivers, where woodlands of
white box and cypress pine predominate. Birds and mammals
here are typlcal of dry woodlands and contrast with fauna
of nearby mountailnous areas. Solls are particularly sensi-
tlve to disturbance.

The riverine zone 1s especlally sought-after by visitors
for many different types of recreation as it includes major
permanent streams and thelr environs.

The streams provide opportunlitles for canceing, fishing,
swimming, and thelr environs for activities such as nature
observatlon and camplng.
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yegetation often conslsts of tall manna gum forests on river
flats, but may be low and scrubby in dry rocky areas {such
23 along the Snowy River).

pirds and mammal populations are usually plentiful and var-
1ed in this environment. Soils vary from relatively resist-
ant to recreation pressure to sensitlive, as for example in
swamp gum woodlands.

yatural lakes are few. They include Lake Tall Karng and
smaller water bodies, as well as Lake Omeo, which, when full,
has a surface area of about 700 ha.

Man-made lakes include Pretty Valley Pondage, Rocky Valley
Pondage, and others in the Klewa Scheme. Dartmouth dam, at
present under construction, wlll be one of the major inland
water bodies in Vietorla. The various water bodies offer
recreation opportunities that can differ considerably.

The maln areas of apgricultural land are in the Omeg--
Benambra--3wifts Creek reglon, and on the Wulgulmerang
Tablelands.

These cleared areas contrast with the predomlnantly wooded
landscapes of the study area. Topography varies from flat
(around Benambra), through gently undulating (at Wulgulmer-
ang), to steep (for example, near Licola). The major roads
pass through this zone.

Activities
Reereation driving

fecreation driving may involve four-wheel-drive or two-
wheel-drive vehicles, trail bikes, or road bikes. The type
of vehicle used depends on the accessibility of an area and
the recreatlonal experience desired. Driving may have any
one of several prime alms - such as touring, visiting sites
of special interest, or testing driving skills - but is

often assoclated with other pursults - such as camping,
fishing, walking, and photography. Sometimes vehicles mere-
ly provide the means of access to an area where a particular
'ecreational activity can be enjoyed.

Access in the study area varles from sealed highways to jeep
tracks. Most users, apart from bike-riders, appear to

travel as families. The area receives most use from spring
‘hrough to autumn, the most popular times being at weekends
and on public holidays, including long weekends, Easter, and
Christmas. Some users are organized clubs and their trips
”%Finclude travel by convoy from an assembly point,

ilthough at other times club members arrange thelr own in-

dependent excursions. Many participants, however, do not

telong to clubs.

The area to the west of the Dargo High Plains - the region
ﬁﬂﬂ&st to Melbourne and the Latrobe Valley - 1s most often
“sed by many enthusiasts, but others such as north and east
Ehﬂmeo, also receive moderate usage. Commercial four-
.cel-drive safaris operate from Mount Beauty, Omeo, Hey-
‘leld, and Melbourne.



The capablllity of an area to attract people with four-wheel-
drive vehicles or trall bilkes is based on many factors such
as remoteness, steepness of terraln, challenging tracks,
scenlce views, wlldflower displays, and opportunitles for
canoceing, fishing, exploring historic sites, and fossicking,

In some cases, users of remote areas conslder that frequent
encounters with other vehicles, blkes, log trucks, or other
visltors (such as bushwalkers, fishermen, and campers),
degrade the quality of the experlience.

The most obvious hazard associated with recreation driving
is the eroslon of track sections, particularly when these
are wet or excesslvely dry. The hazard potential could be
reduced by closing tracks In highly sensitlve areas, con-
trolling use when tracks are most susceptible to damage,
and re-routing or otherwise Improving tracks. Most of the
measures are currently being implemented.

Off-road use without the written permlission of the land
management authority contravenes the provisions of the Land
Conaervation (Vehiele Contreol) Aet 1972, and almost invar-
lably damages the vegetatlon and soills.

Demand for areas for four-wheel-driving is expected to in-
¢rease with Increase 1ln dilsposable lncome and the tendency
for famlilles to own more than one vehicle. The rate of
Inerease 1In trall-blke riding 1s expected to decline, but
may be sustalned for some time yet as these machines are
relatively cheap to buy and use.

The network of fire-access tracks 1s close to completilon,
and any further access would be mainly provided in the form
of logglng roads.

Motor-tourlng 1n summer 1s facilitated by through-~roads that
In many cases have been upgraded for tourlist purposes. The
principal routes used are the Llcola--Jamieson road, the
Harrletville road to Omeo via Mount Hotham, the Dargo road,
the road from Falls Creek over the Bogong Tablelands, the
Benambra--Black Mountain road, and the Omeo Highway. The
Mount Buller road and Tamborltha road on the Bennlson Table-
lands are well used also. The Jindabyne--Buchan road will
shortly be re-opened following its closure because of storm
damage.

Cross-country skiing

Thls actlvity embraces day trips from nearby holiday accom-
modatlion or from homes, overnight trips to huts or snow
camplng, langlauf racing, and skl-orienteering. Few sklers
using vehleles to get to snowflelds are prepared to walk
for more than 2--3 hours to reach areas sultable for skiing.
At present most cross-country skiing is done on the Bogong
Tablelands (around Falls Creek particularly), the Mount
Hotham=-Mount Loch area, and the Baw Baw plateau (Melbourne
study area). Other areas such as Mount Skene, Mount Stir-
ling, The Blufl', Mount Howitt, Bennison Tablelands, Mount
Feathertop, and the Darge Tablelands are also used. Large
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.peas have potential for this sport. As well as those al-
;eady mentioned, they include the Nunniong, Paw Paw, and
native Cat Tablelands, Davies Plain Ridge, Mount Phipps
.rea, Moroka area, and Howltt Plains plateau.

cross-country skiing has a longer season than downhill
skling, and different land requirements. Areas above 1,500
m are generally suitable, and those between 1,200 and 1,500
m are suitable after heavy snowfalls. Above the tree line
there 1s usually good skiing in winter and spring.

preas of dense heathland require deeper snow cover than
herbfield or grassland. Snow gum woodlands and sub-alplne
plains generally provide good skiing and afford more shel-
ter in bad weather. Snow pgum forests and thickets are more
dgifficult to negotiate, and alplne ash forests are suitable
for skiing only after heavy snow-falls, The best topo-
graphy Tor touring is flat to undulating or rolling country.
In heavily dissected terrain skling 1s usually conflined to
ridge-tops and spurs. Steep country 1is generally avoided.

This activity 1s growing rapidly, although the number of
skiers is still small relative to downhill skiers., Its
growth rate is likely to be sustained for some time because
it costs relatively little, a number of sultable areas are
reasonably accessible, and it is more enjJoyable for novices
than downhill skiing. Conflicts with other uses are few,
but constructlion of refuge huts or other over night accom-
modation and marked trails may conflict with some forms of
summer recreatlon.

Some ski-tourers advocate the erection of a system of refuge
huts, while others fear that thils will in fact actually in-
crease the risk of serious accldent, as well as encourage
over-use of bushwalking areas in summer.

Downh1ll skiing

The only opportunities for downhill skiing on the Australian
miinland are in the Victorilan eastern highlands and in the
fosciusko National Park, New South Wales. In 1974, Victorian
skl resorts received an estimated 330,500 separate vislts.
The three in the study area - Mount Buller, Falls Creek, and
Mount Hotham - accounted for 70% of these., Mount Buffalo and
Mount Baw Baw, outside the study area, accounted for the
remaining 30%.

hesorts in New South Wales also cater for a substantial
fumber of visitors to snowfields. 1In 1974, it was estimated
that about 97,000 separate visits were made to ski resorts
serviced by the Kosciusko road during the ski season. No
ﬂgures are available for Thredbo Village (which receives a
high proportion of Victorian visitors), but it can accomm-
date 1,630 overnight visitors, compared with a total of

2,560 visltors at ski resorts served by the Kosciusko road.

hi?ictoria, the largest skl resort (Mount Buller) caters
Ralnly for Melbourne visitors, a high proportion of whom
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visit the area on weekends. In peak periods, Falls Creek
caters for about 2,000 overnlight visitors and 4,000 day
visltars from nearby low-level accommodation. Visitors
come from all over Victoria and from South Australia and
southern New South Wales., Mount Hotham caters mainly for
experienced sklers originating from Melbourne, local comnm-
unities, or interstate.

Visitor-bed capaclty in the various resorts in New South
Wales in 1976 totalled 4,335. Table 9 shows the locations
of the Victorla total of 8,050 visitor beds.

Growth of downhill skiing

The number of separate visits to Victorlan skl resorts dur-
ing the snow season grew at an estimated 14% annually, from
1971 to 1974 incluslve.

Existing skl resorts vary in thelr capabilities to cater
For the increaslng demand., The locatlion of the user pop-
ulation and the future mix of skler categories are two main
market components that should influence the development of
facilities.

Table 9
SNOWFIELD ACCOMMODATION (1976)

Resort No. of visltor-beds
Mount Buller I, 325
Falls Creek 2,035
Mount Hotham 1,120
Mount Baw Baw 325
Mount Buffalo 245
Total 8,050

The maln user market In Victorla 1s likely to come from
Melbourne, Albury--Wodonga, and the Latrobe Valley.

In Victoria, the lift-servliced slopes at existing resorts,
taken as a whole, can cater lor a skler population 1n the
proportlons of beglinner 29%, novice 28%, intermedlate 35%,
and advanced 8%.

Planning to meet the expected growth 1n demand for snow-
based recreatlon must conslder the snow resource as a whole,
and take into account the intrinsle development potential
of each area, together with the market requirements.

Plans for the exlstlng rescrts are as follows. In New
South Wales the design limits for the resorts are based on
skl-slope capaclty. Exlstling access, however, may act as @
more severe restraint than this criterion. The limits at
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present are set at 7,635 overnight visitors (currently the
resorts contain 4,335 visitor-beds) and 21,050 day visitors
for the flve main resorts. In Victorla, plans for develop-
ment at Mount Baw Baw and Mount Buffalo (both outslide the

study area) recognize the limited potential in these areas.

Mount Buller at present has a full range of slopes f{rom
peginner to advanced. Its total existing capacity of 1ift-
serviced slopes is calculated to be 4,160 skiers at any one
time. This is fully utilized during the peak periods.
opportunities exist for the creation of 122 ha of new ski
slopes at Corn Hill, making a total of 244 ha. An expanslon
to 4,700 visitor-beds from the existing level of 4,325

would be required to meet the resultant lncreased capacity.

Falls Creek had 2,035 visitor-beds in 1976, and a limit of
3,000 beds has been set. The resort has extenslve novice
and Intermediate slopes, but virtually no beginner or
advanced slopes. Its estimated capacity of lift-serviced
slopes 1s 1,540 skiers (on slopes and lifts and in queues).

Mount Hotham has limited beginner and novice slopes, but has
a large potential for intermediate and advanced slopes. Its
estimated. exlsting capaclty of lift-serviced slopes 1is 770
and it contained 1,120 visitor-beds in 1976. Expansion of
accommodatlion and facllitles 1s currently under review.

A report by a consultant firm recommends a maximum overnight
deslgn population of 3,500 people (about 3,250 visitor-beds)
and facllltles to cater for 3,500 downhlll skiers, 1,000
eross-country sklers, and 1,000 other visitors.

New areas

A number of new areas have potential for development, some
of which could be developed in conjunction with existing
resorts. The skl slopes should encompass the full range of
downhlll skler c¢lasses and be at sufficlent altitude to en-
sure a rellable, long-lasting snow cover.

Sheltered slopes should be available, as well as a varlety
of aspects to provide good snow conditions under various
climatic conditions. Other major conslderations ineclude
locatlon relative to the main population centres, access,
parking facllities, environmental effects, and potential
tonflicts with other uses and values.

Pm location of assoclated accommodation is also lmportant.
“lth the exception of Thredbo, Tatra, and Baw Baw (which
ire at the 'snow 1line'), all alpine villages are above the
"égular winter snowline. Their elevations vary from 1,370
?ft Falls Creek to 1,750 m at Hotham Helghts. A number
low-level centres (such as Bright and Harrietville)

‘urrently provide accommodation for day visitors to the
nowfields,

low-level viillages, well below the snowline, are an altern-
itive to high-level villages. It 1s argued that they pose
‘88 environmental hazards, are less costly to develop and
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maintaln, are more accessible Crom populatlion centres, and
provide a year-round tourlist attractlion, because Tacllitles
for tennis, bowling, golf, and other forms of recreatlon car
be more readlly provided.

Disadvantages that are clted include the physical problems
and expense of transporting large numbers of sklers to and
i'rom the slopes, partlcularly in the event of adverse
weather, and the contlnuing need to provide staff accommoda~
tlon and many services such as sheltera, medlical facilities,
tollets, and eating facilitles at the snowfields.

Advantages gilven for high-level vlllages include the prefer-
ence of many visltors to live in the =now for a number of
reasons, Such as the complete change of llving environment
and the convenlence of nearby accommodation.

Disadvantages include the high cost of facllitles and serv-
leces (for example, water supply, sewWwerage, garbage dlspos-
al, electricity supply), the environmental hazards and con-
flicts with other uses, the difficulty of access, and the
limited season ol use. Adequate planning may overcome many
of the objectlons to high-level villages.

Some of the areas that have been sugpested by various soure-
e5 a5 having potentlal lor development as ski resorts are
discussed below. Thls sectlion of the report does not dis-
cuss other potential uses of these areas, however. Posslble
broad environmental effects of any development are treated
in chapter 13.

The potentlal areas for development can be expressed in
terms of ski-slope capacity, and the numbers clted below 1in-
clude only those people skling down the slopes at any one
time (about 25% to 33% of total skl capaclity).

Mount S8tirling has a wilde varlety of slopes in the three
main skier categories (beglnner, intermediate, and advanced)
with some suitable for skiing in most weather conditlons,
Access 1s from Mirimbah, and skl slopes would be an average
of about 33 hours travel time from Melbourne. It has an
estimated ski-slope capacity of 4,200. The area could be
developed to complement the facillties at Mount Buller.
Overnlght accommodatlon could be provided at the snowfllelds
or further west in the Delatite River valley.

Mount McKay has an estlmated skl-slope capacity of 2,000.
It can be reached (via the Falls Creek road} within about
5 hours from Melbourne and 2 hours from Albury. The area
could be developed in conjunction with Falls Creek.

Bakers Spur development would involve new road constructlon
ffor access. The estimated average travel times are about

5 hours from Melbourne and 2 from Albury. The area contalns
extenslve slopes (ski-slope capacity 4,600) with a wide
varlety for all skler classes. 8lope aspects also vary.
Overnlght accommodation could be provided at the snowflields.

Cobungra Gap--Mount Loch would need costly provision for
access, Involving the upgrading of the West Kiewa road and
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extension of this to link with the Hotham--Omeo road.

pverage travel time from Melbourne would be 5 3/4 hours,

from Albury 2 hours, and from the population centres 1in
gippsland 4% hours. A range of slopes, particularly for in-
rermediate and advanced skiers, add up to a total ski-slope
capacity of 2,700. Thls area could be developed in con-
junction with Mount Hotham. Overnight accommodation could
be provided near the snowflelds.

Mount Falnter would necessitate costly construction of
access roads. Average travel time would be about 5 hours
from Melbourne, and 2 hours from Albury. Ski-slope capacity
15 estimated at 3,100 - catering mostly for intermediate and
peginner skiers.

Bungalow Spur has some potential. Proposed access is from
Harrietville via a '"low-proflle'! cabin 1ift installed along
a steep gully. Travel from Melbourne to Harrietville takes
apout 4% hours, and from Albury about 1% hours. A 'core
area' of mailnly Intermediate-class slopes on the south side
of the Spur could cater for an estimated 2,760 skiers (on
slopes, 1lift, and queue).

This area could be extended into skilng bowls to the north
and east to cater for a total of 7,000 skiers.

Mount Bogong has extensive snowflelds with long downhill
runs. Slopes could cater mostly for advanced sklers; those
sultable for intermediate skiers and beginners appear to be
limited,

Access would be costly to construct. Average travel time
from Melbourne would be about 5 hours and from Albury about
2 hours.

[ce climbing

Some mountains in the study area present conslderable chall-
Enges to bushwalkers who visit the study area in winter.
Alpine mountaineers may alsoc use the more difficult terrain
for practice before climbing higher and more rugged peaks in
New Zealand or elsewhere. A growlng number of adventurers
find appeal in conquering the snow- and ice-covered slopes
of such features as Mounts Feathertop, Bogong, and Buller
and The Bluff and Crosscut Saw. Equipment such as ropes,

lce axes, and crampons is often necessary. The technical
difficulty of c¢limbing on ice or snow, the hazard of adverse
Weather, the sense of isolation, and the beauty of the wint-
¢r landscape combine to give a sense of adventure.

Wllderness recreation

A growing number of people seek wilderness recreation. This
involves the perception of being part of nature, of an en-
Vironment unaltered by human intervention, of isolation, and
of being exposed to the challenge of the elements. 1In a
Wilderness, Man is seen to function as a part of the natural
“ystem, and on equal terms with nature. Wilderness activit-
ies include canoelng, hiking, and cross-country skiing.
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The main elements of the appeal of wilderness are:

¥ spiritual refreshment and an aware-
ness of solltude arising from close
contact with the uninhabited, undls-
turbed natural envlironment

¥ the knowledge that large wild natural
areas, unaltered by Man, exist and
can be experienced

¥ refuge from the pressures, sights,
and sounds of modern urban 1life

¥ the adventure and challenge of putt-
ing one's powers of endurance and
sellf-rellance to the test In an un-
disturbed natural environment

Wllderness, therefore, requires land that stlll retains 1its
primeval character, and 1s without improvements or human
habltatlion. ©Spaclousness 1s an added characteristic essent-
1al to distinguishing Wilderness Areas from the many other
smaller undisturbed or primitlve areas that may be found as
"islands" even In zones that have been developed for more
Intenslve uses. These smaller areas can provide some degree
of solitude, but many wllderness users regard them as an
inadequate substitute for thelr requirements.

Large areas at the higher elevatlons in the study area prov-
lde a wllderness experience in winter, due partly to the
thick mantle of snow that covers tracks and other signs of
Man's activities and partly to the challenge of travelling
and surviving in difficult terrain under adverse weather
conditions. 1In summer, however, the opportunities are lim-
lted. Few areas are very far from roads or tracks and veh-
leular use of these 1s Increasing. Even where no vehlicular
tracks reach, opportunities for wilderness recreation may be
low. For example, some high ridges and peaks may be popular
walking routes traversed by many people, and sometlimes they
afford extensive views of nearby agricultural land.

Areas that appear to be well sulted for wlilderness recreat-
lon have few or no tracks, are llttle-used at present for
recreation or other purposes, are difficult to traverse, and
have few or no views to obviously altered landscapes.

The headwaters of the Avon, Tambo, and Buchan Rivers and the
Davles Plaln area, for example, have most or all of these
characteriastics.

Bushwalkling

Several types of bushwalking can be identified: short walks
for pleasure, nature observation, or to visit sites of inter-
est; half-day or one-day hikes; and overnight and extended.
hikes. Walking 1s sometimes associated with activities such
as fishing, rock-climbing, and other adventure activities.
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The growth in c¢lub membership and the creation of new clubs
indicate that bushwalking has regained its pre-war popular-
iy, In Victoria, 1t has been closely linked with the
mountains, partlcularly for overnlight and extended hiking.
The alpine study area and part of the adjacent Melbourne
study area form a large - and probably the most popular -
proportion of the country used for bushwalking in the State.
The alpine walking track from near Walhalla in the Melbourne
study area to the Australlan Capital Territory passes

through the study area.

Requirements for bushwalking are varied. They 1include camp-
sites close to streams or springs, features of lInterest,

and panoramlc views ol essentlally natural landscapes. Un-

tracked areas with these characteristics are valued highly.

Areas that receive most use at present are the Bogong Table-
1ands and assocliated peaks and areas In the western secticn
of the study area such as the Howqua, Jamieson, and King
River valleys, the Great Dividing Range and environs from
Mount Skene to Mount Hotham, the Macallster, Welllngton, and
Wwonnangatta River valleys, and the Bennlson Tablelands. The
Cobberas Range and Suggan Buggan area in the far east are
gdlsc very popular.

Horse-riding

A few commercial enterprises conduct heorse-rlding tours,
mostly during the warmer months and for several days at a
time. One such enterprilse 1s based near Merrljlig and
another at Valencla Creek. The areas visited 1nclude the
owqua River, Mount Howitt, Howitt Plains, Bennliscon Table-
lands, and the Wonnangatta valley. Stables catering for
this type of activity alsc exist at Mount Beauty, Omeo, and
Mitta Mitta. Privately organlzed riding tours are gaining
popularity and a National Horse Trail, which passes through
the study area, has been proposed.

Hunting

Rabit- and fox-hunting are common around small settlements
and private property. The most significant form of hunting
on publie land in the area is for deer.

The main specles hunted, the sambar deer, tends to be a
solitary rather than a herd animal. It 1s hunted throughout
its known range in the alpine area, embracing all but the
far north-eastern section. The territory most frequently
hunted covers all that area west of Mount Baldhead, Cobun-
gra, and Harrietville.

Red deer are mainly confined to the east of the Tambo vall-
¥+ They are few 1n number and hunting activity 1s low.

Animal movements are dictated by avallability of food
plants, water, and shelter. During the warmer months, sam-
bar deer may be found at the higher elevatlons in alpine
ash forests as well as in the valleys. In winter they



usually occupy valleys and gullles below the snow llne.

Both deer-stalkers and shooters using hounds operate malnly
from May to September. Hunters use the system of roads and
Jeep tracks for access, but some walk considerable distances
to hunting areas. 1Tt 13 estimated that at present about
2,000 deer-hunters use the area. Most go out on weekends
and long weekends during the season.

Huntlng for ducks takes place at a lew localities in the
study area such as around Gelantipy, Morass Creek, and the
Tambo River.

Flshing

Most trout streams in eastern Viectorla have thelr source in
the study area, which contalns a high proportlon of all
trout-angling streams in the State. All rivers and even
quite small streams in the area are sultable for fishing.
Many anglers consider that access 1ls adequate to meet thelr
requlrements. Distance from home, however, and the presence
of impenetrable blackberry thlckets limit use of scome
gtreams.

Flshermen may visit the area as Indivlduals, in small groups,
or with angling ¢lubs. One-day visits for this purpose are
popular, but fishing may often be assoclated with camping or
other activities over long perlods.

Victoria contains an estimated 150,000 to 200,000 fresh-water
anglers. Perhaps 30--40% of these would use the study area
at some time or other during the year. Streams closer to
Melbourne - such as those in the Goulburn and Macalister
River wateprsheds - are frequently fished. Most north-easter
streams - such as the King, Buffalo, Buckland, Rose, Ovens,
Klewa, and Mitta Mitta Rivers and the Thowgla and Narlel
Creeks - are also regularly used. In the Omeo district many
tributaries of the Mitta Mitta are popular for the sport.

The best fishing conditions usually occur from December to
mid February and then agaln in April, and most fishing 1is
done between September and April.

Most streams are dominated by populations of introduced brown
and rainbow trout, which provide the great bulk of the quarry.
Small populatlons of native sporting fish remain in a few
streams - Murray cod Iin the lower Kiewa River and Murray cod,
trout cod, and Macquarle perch in the lower Mitta Mitta
River. Blackfish llve 1in many streams in small numbers.
Grayling are present in the Tambo River headwaters but thelr
distribution is not well known.

Canoelng

White-water cancelng lnvolves both one-day and overnight
trips., Activities include raeing, slalom, and touring.

For canoelsts, the major lmportance of streams In the study
area 1s that they provide water for the popular canoceing
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rivers outside it. Therefore maintenance of water quality
and flow 1in mountain streams is of prime concern. Many
streams 1n the alpine area are blocked with trees or black-
perry bushes. Others - such as the Wongungarra, Dargo, and
Wwonnangatta Rlvers - can be used during high flow periods,
which occur mainly 1in winter and spring.

Some streams are regularly used. These include the Barkly
and Macalister Rivers (in winter and early spring); Delat-
ite, Howqua, and Jamieson Rivers (spring and pericds during
the winter}; the Mitta Mitta River (about 50 km of this
stream will shortly be flooded by the Dartmouth dam); and
the Snowy Rlver.

The potential of streams In the area is almost fully realiz-
ed, as access to streams 1ls adequate, other than after
exceptionally wet periods.

This sport is a growing one, and the more popular and
accesslble streams in Victorla are expected to cater for
most of the demand. Opportunlities for flat-water canceling
exist at Rocky Valley pondage and other lakes. The Dart-
mouth project will provide for flat-water cancelng and other
boating activities.

Rock-climbing

At present, few sites In the study area hold great attract-
lonas for skilled rock-elimbers., Inaccessibility and dist-
ance from mailn population centres severely limit weekend
use. The main areas climbed 1nclude the Little River Gorge,
Buchan Rock, the Niggerheads, the Sentinels, and Gable End.
Other areas (such as the Snowy River Gorge, Hanging Rock
near Suggan Buggan, and the Razor) have potential for this
sport.

Caving

This speclalized sport has a small but enthusiastic follow-
Ing. A few suitable caves associated with limestone form-
ations oeccur In the far east of the study area.

Fossicking

Prospecting for alluvial gold is an activity that is pur-
sued on many of the numerous gold-flelds in the study area.

In some instances digging for old bottles and other arti-
facts accompanies prospecting., Little gemstone-collecting
takes place in the study area, as suitable localltles are
few and often remote from the major population centres.

Ehe best-known area for gemstones 1s in the Gelantipy dis-
riet,
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16, AGRICULTURE

The study area 1s part of a larger region comprising 11 shir-
es In Gippsland and north-eastern Victoria, which have been
grouped as shown in Table 10. A brilef conslderation of
agricultural land use in this region is useful, especially
for cattle productlon, as many cattle - mostly in the north-
gastern shires - are taken onto public-land grazing blocks

in the study area from home properties outside it.

Sheep numbers 1in the larger region have averaged about 5% of
Victorian flocks between 1972 and 1976, and during this time
reductions in flock numbers have ranged from 41,400 (27%) in
Tallangatta and Upper Murray Shires to 106,020 (26%) in
Alexandra and Mansfield Shires.

Dalry cattle numbers have also decreased between 1972 and
1976 - by as 1little as B840 (15%) in Alexandra and Mansfield
Shires and as much as 2,720 (30%) in Omeo and Tambo Shires.

On the other hand, conslstently high increases have occurred
in beef cattle numbers, partly reflecting a shift from sheep
to beef cattle. Increases vary between 9,860 (10%) in Ox-
ley, Myrtleford, and Bright Shires, and 31,510 (26%) in
Maffra, Avon, and Balrnsdale Shires. The totals on the
average make up about 14% of beef cattle in Vietoria.

agricultural areas on private land in the study area are
indicated on Map 9 of this report, which also shows the areas
of public land regularly grazed by cattle. Some relatively
small discrete agricultural areas on 1ts borders, such as at
Merrijlg and Tawonga, adjoin much larger tracts in other
study areas. A number of other small parcels - both well
Héthin and bordering the study area - are remote and lsolat-
ed,

The two majJor agricultural areas are in the Omec Shire and
on the Wulgulmerang Tablelands in Tambo Shire. About 81% of
Omeo Shire lies within the study area and Table 11 gilves
trends in stock numbers, crop areas, and numbers of rural
holdings there.

Llvestock production - mainly beef cattle, although sheep
for wool are important in Omeo Shire - 1s the most important
rural land use.

Tobacco in the Ovens and Klewa valleys, and beans in the
Dargo area are the only crops of significance. Produce from
Tmall—scale cereal cropping in the Benambra reglon 1s used
ocally,

“rowling season

The growing season for pastures 1s an important factor gov-
érning agricultural land use, Two major climatiec factors
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Takle 10

rggire groupns around gnd in Alpine study Alexandra, Txlew, %yrtlefagg, Tallangatts, | ¥alfra, Avon, Dmeo,
ATes MansTleld Eright Upper Murray Bairnsdale Tambeo
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Table 11

AGRICULTURAL FRODUCTICH WITHIN OMED SHIRE

1870 1971 1572 1573 1974 197% 1876 Peroentage change
1978 - 1576

Area under crop [ha) 1,871 gEg g 479 £13 3135 uply -75
Sheep numbers 309,152 323,0B89 285,006 222,30% 235,384 2HE,125 250,504 =19
Cattle numbers 35,560 IR, TE1 k3, qh0 k3,301 k3,507 45,503 49,848 + L
Humbepr of rural
holdings 310 09 306 303 252 B9 2B1 - %

Notes: 1. The study area contains 107,400 ha of Freehold land withln Jmeo Shire, or 21X of total Shire

reehoid land.
2, aAnnual rfigures recorded are at March 31 each year,

3. A "rural holding' is defined in the sources relferred to below, Public land grazine blocks are
counted as separate holdings when at some distance from the home property.

Soureces: hustralian Bureau of Btatlisties, Victorlan Office. Rural Industries 1%69-=T70 to 1072-=T3%, znd
Statisties of Vietarla, 1973~=Ti, 1974-=75, and 197F==TE.

EEY



134

1imit pasture growth In the study area: low temperatures ip
winter and inadequate s30il molsture during summer. The
length of the frost-free perlod, exposure to wind, and dur-
ation of sunshine also have some effect, especlally in ele-
vated reglons.

The commonly accepted mean monthly temperature limit for
active plant growth is 109C, and no significant growth at
all occurs below 5.59C.

The soll acts as a storage for water, a certaln proportion
of which 1s avallable for plant growth. Its storage capac-
ity depends on 1ts depth and other physical and chemlecal
characterlistics. The amount of moisture stored may rise
through precipitation and lateral movement of water through
the soll, or may fall due to evaporation, transpiratlon by
plants, and seepage into underlying parent materials.

Eatimatea ol the pgrowing seasons for permanent pastures ag
various localitles have been based on rainfall, temperature,
evapotransplration, and soll molsture. Figure 6 shows in-
ferred patterns of growth for Mitta Mitta, Tawonga, Omeo,
and Hotham Helghts.

At elevatlons higher than at Omeo (650 m), low temperatures
restrict the growlng season for several months durlng the
colder part of the year. At Hotham Helghts or on the Bogong
Tablelands, plant growth ceases in winter. In summer, how-
ever, molsture would not be limiting except in shallow or
rocky solls.

Beel production

Beel cattle productlion 1s by far the most ilmportant agricul-
tural enterprlse In the study area.

The major concentrations of cattle on private land in the
study area are Iin the Omeo 3hire and on the Wulgulmerang
Tablelands in Tambo Shire. 0Oraziers in these areas run
elther beefl cattle only or a combination of beef and sheep.
The herds are baslcally breeding cows, and steer weaners
un? surplus heifers are sold each autumn at special calfl
sales.

The study area contains about 81% of the freehold land in
Omeo Shire, where almost all the cattle are grown for beef,

One dalry farm operates near Swifts Creek. Cattle numbers
In the Shire increased by 40%, from 35,560 to 49,850,
between 1970 and 1976. On average, some 20 graziers regul-
arly run a total of about 6,300 cattle on grazing blocks in
the study area. This constitutes 15% of the average cattle
numbers for the whole Shire indlcated in Table 11,

Hereford Is the domlnant breed. Most properties in these
areas are generally well developed and, untll recent years,
auperphosphate was usually applled. Because of high tran-
sport costs, development has been less intensive than in
areas closer to raillheads, but has achieved a level in
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accord with the higher cost structure - 1n many cases, the
optimum level.

Beef also dominates in the Dargo and Licola areas, and is of
equal importance to sheep in the MerriJig area. The domin-
ant breeds are Hereford at Dargo and MerrlijJlg and Angus at
Licola.

In other beef-producing areas, partlcularly those that have
recently abandoned dalrylng, dairy-beef crossbred herds are
frequently used,

Graziers use much of the public land in the area on an
annual licence or aglstment basis.

Grazing blocks currently cover approximately 1.25 million
ha, but only part of this is actually grazed in any one year,
and some areas not at all. Those grazed most regularly are
shown on Map No. 9.

Three different systems of granting grazing rights apply:

% Grazing licences granted by the Dep-
artment of Crown Lands and Survey for
a period of 1 year, with or without
restrictions on cattle numbers and
usually renewed annually. (This is
the most common system.)

* Annual grazing licences granted by
the Forests Commlisslon for blocks on
reserved forest, with or without res-
triction on numbers

¥ Agistment granted by the Forests Com-
mission on reserved forest areas,
generally for a shorter term, with
payment on a per-head basis

In each of these systems, the licencee, on application, 1s
usually granted the same grazing block year after year.

The number of cattle run on the grazing bloek varles f{rom
year to year depending on market conditlons, the feed sit-
uation on the home farm, and the conditlon of the blocks.

In recent years the number run during late spring to early
autumn has averaged about 9,300 breeding cows, 6,100 calves,
and 6,200 dry cattle. In winter about 2,300 cows, 500
calves, and 2,400 dry cattle have been put on the lower
runs. Numbers have been greater in the past.

The cattle numbers and duratlon of grazing are set by the
Soll Conservation Authority in two sections of the study
area. These are the Bogong High Plains and ad]acent high
country, and the Bennison Tablelands and Moroka basin
region., The advlice of the Bogong High Plains District
Advisory Committee 1s sought for the former area, and a
local commlttee appolnted by the Avon District Advisory
Committee advises on the latter. 1In the area east of Mans-
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field, cattle numbers are set by the Forests Commlssion,
after advice from a local commlittee appointed by the Upper
goulburn Distrlct Advisory Committee.

ppout 100 graziers currently run cattle on grazing blocks in
the study area. In most cases, thelr home properties lie
either within the study area 1itself or within about 20 km of
it, Over the years, they have devised systems of management
that integrate feed supplies on the home property and graz-
ing run.

The level of dependence on the public land varies {rom graz-
ter to grazier. In some cases, little use 1s made of the
run, but in others 1t plays a major part in the operator's
proad management system. The usual system is for cattle to
be taken to the high country in late spring--early summer
and remain there untll the autumn.

By sending the cattle to the grazing runs, the grazler con-
serves some spring pasture and the summer growth on the home
property, which the cattle can then graze when they return

in the autumn. The effect of this system is to allow the
graziers to carry higher stock numbers on the home propert-
ies through the winter, and consequently over the whole year.
In some areas cattle also use grazing blocks at lower ele-
vatlons during wilnter.

Froblems include the time and labour involved in managing
the stock on distant grazing blocks and the risk cof stock
losses due to severe weather, wandering cattle, and other
causes.

Most stock are taken to and from runs by driving them along
established stock routes or, to an inecreasing degree, by
motor transport. The control of stock on the runs 1s achlev-
ed by a varlety of methods, including the placement of wing
fences on narrow ridges or in gullies, siting of small dams
and salt licks, periodic mustering, or use of paddocks.
Control 1s also assisted by the habit of most cattle to re-
main around locallties known to them and by natural topo-
graphlc features such as steep scrubby river valleys.

Generally, stock prefer the alplne and sub-alplne grasslands
and herbflelds, together with small clearings in snow gum
Woodlands. They do best where introduced clovers make up
part of the pasture. Cattle seek out this feed, 1n addition
Lo native forbs that grow between snow grass tussocks.
ferbaceous swards under alpine ash forests provide good for-
ige,

Native grasses such as kangaroo grass under narrow-leaf
Peppermint and candlebark open forests are grazed, too.
forage is also avallable 1n mountain and foothill forests
for a number of years after wildfires, fuel reduction burns,
or logging operations.

Production of beef cattle by mountain cattlemen makes a
relatively small but important contribution to the industry
I the region. Cattle returning from runs are in first-
tlass conditlon 1f well managed, and can bring top prices.
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Speclal calf sales In autumn at nearby centres such as Mans-
field, Myrtleford, Omeo, Benambra, Heyfleld, and Balrnsdale
have as a drawcard the calves run in the mountalns in the
summer. About 23,000 calves are sold at these sales whille
others are held back for later marketing. At Heyflield a
relatively hlgh number (about 3,400 head annually) of older
cattle from mountaln grazing blocks are sold.

Details of cattle-grazing on public land contained in this
report were obtalned in most Instances from the Mountain
District Cattlemen's Assoclatlon of Victoria., Detalls of
location of home propertles, access routes used, and esti-
mates of numbers of stock are given 1n the block descript-
lons, Btoek numbers may vary greatly according to the sea-
son, and those gquoted have been averaged for the 5 years
1971--75. 1In the descriptions, adult breeding females are
referred to as cows, calves are young animals up to 12
months of age, and dry cattle are mainly steers but ineclude
bullocks and bulls.

Sheep

The major concentration of sheep In the study area 1s in
Omeo Shire - 1n 1970 about 309,000 were run on private prop-
erty there. It 13 estimated that about 266,000 of these
were on properties within the study area.

Because ol' the effects of low wool prices and drought, sheep
numbers in the Shire had fallen to about 222,500 by 1973,
but have Inereased since then to about 250,500 in 1976.

Most of the sheep are Merlinos bred for wool production.
Sales of wether weaners and flrst-cross ewe weaners are im-
portant sources of supplementary income for producers.

Some sheep are also run in the Gelantipy, Dargo, Licola, and
Merrlijig districts for both wool and prime lambs. In gener-
al, sheep are better sulted to drier districts within the
study area, and it is rare to see sheep on the lush pastures
of the higher-rainfall areas and on the river flats.

Dairylug

Dairying In north-eastern Victoria has declined in import-
ance, partlcularly on the f{'lats and foothlills of the river
valleys. Many producers moved out of dalrying and into beef
production during the last 10 years, because of the higher
prices pald for beefl compared with dalry products, increas-
ing labour costs, and the need for capital outlay for bulk
collection and refrigeration facilities.

There are now only 13 dairy-farmers in the study area - 11
in the north-east, one at Swifts Creek, and one at Timbarra.
Dalry--beefl cross animals, however, comprise up to 50% of
the beef herds in the river valleys of the north-east adja-
cent to other study districts. These herds have developed
from animals previously kept for dairy production, and are
now usually used to produce vealers.
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Cropping

The main enterprises in the area are tobacco-growing, bean
production, cereal-cropping, and horticulture.

Tohacco production is confined to the rlver flats and adja-
cent slopes that can be irrigated in the upper reaches of
the Ovens and Kiewa Rivers and along tributarles of the
latter., These adjoln the major tobacco-growing areas of
Vietoria, whleh are just outside the study area. Tobacco
would grow on almost all land that can be cultivated along
streams In the north-eastern river valleys, but production
ig restricted by quotas on leaf and by the availlability of
water.

Beans are grown in the Dargo--Crooked River area, which is
important for seed production as its l1sclatlon from other
bean-growing areas prevents the spread of bacterial blights.
This area also produces dry edible beans for the culinary
trade, but not beans for processing, because of the high
transport coats. Returns from beans provide an important
supplementary source of Income for some graziers in this
part of the study area.

Cereal crops for grain are grown around Benambra, but the
area is very limited and the produce is used for consumption
on the farm,

Horticulture does not play an important part in the agri-
gulture of the study area. Walnuts grown in the Dargo area
have contributed about U4=-T7% of the State's production in
recent years. The Upper Ovens Valley contains a walnut
grove, a chestnut grove, and an apple orchard.
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17. APICULTURE

tittle of the study area has been used by bee-keepers, main-
ly because of poor access. Many aplarlists therefore do not
know the district or the characteristics of the honey flora
here. Some areas, however, such as at Merrijig, Licola,
Wellington River valley, Dargo, Wonnangatta River valley,
Tawonga, Mitta Mitta, Swifts Creek, Bindi, and Gelantipy,
have been used by local and commercial aplarists for many
years, and large crops of flrst-grade honey have been prod-
yeed from some of these localities.

The honey flora are malnly red stringybark, but-but, long-
leal box, yellow box, and assoclated ground flora, which

are distributed 1in foothllls, river valleys and basins,
usually close to private property. Nevertheless, consider-
able potential for apiculture exists in the more remote
areas, where honey flora include snow gum, alplne ash, shin-
ing gum, messmate, manna gum, and ground flora such as

white clover and hop bitter-pea,.

Because of conslistently high rainfall, flowering of the
mountaln flora tends to be more rellable and cccur more
often than In drier areas.

Besldes its use for honey production during the summer, the
mountain flora 1is important for bullding up pollen and honey
Tood supplies for bee coloniles.

Colonies that spend summer in lowland areas may be adversely
affected by prolonged periods of high temperatures, which
impair thelr honey-producing capacity.

The invigorated colonies from mountain areas, by contrast,
can produce greater honey crops from lowland areas in
dutumn, when nectar flows are usually abundant. It 1s
particularly important to have healthy, vigorous colonles
where nectar-producing species are deficient in pollen
(such as red box) or where pollen is not collected, as in
the case of yellow box.

Because of the wide variety of pollen and nectar sources in
the study area, queen bees can be, and have been, success-
fully reared. Rearing is possible from November to March
at the higher altitudes, where the ground flora are then
flowering profusely while most lowland ground flora have
finished flowering. The following list glves the maln
fucalypt honey flora.

Snow gum (a summer-flowering tree) often ylelds nectar, but
commercial production is limited to intermittent short
flows. It is a good pollen-producer.

Ash-mallee gives irregular light nectar flows that produce
first-grade honey.
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Black sallee ylelds good flows of nectar that produce cholce
honey. Production 1s low, however, because it flowers dur-
ing the cooler months when weather 1s poor and access diff-
icult, Pollen yields are moderate.

Alpine ash, which flowers 1n summer, ylelds heavy nectar
flows at Intervals of 2--3 years. Honey 1s of second-grade
quality, but pollen yields are good.

Messmate 1s most useful for building up bee coleonles in
autumn and providing winter stores from the coplous ylelds
of pollen in late summer and autumn. Nectar flows are un-
reliable, but can glve good honey crops at intervals of
7-=-8 years.

Candlebark produces a clear amber honey of medium density.
Nectar yields wary from llight to heavy.

Mountain grey gum produces abundant pollen and occaslonally
glves a honey crop of medlum grade.

Manna gum glves varlable nectar ylelds, and pollen is prod-
uced in medium to abundant quantitles. It 1s useful to
bulld up bee colonies before the over-wintering period
begins.

Shining gum produces medium-grade honey. Nectar flows are
rellable but usually light, and pollen is abundant and re-
llable.

Brittle gum is an unreliable nectar-producer, but glves ex-
cellent ylelds of pollen.

Yertchuk yields good pollen and occasionally good crops of
medium-grade honey.

Red 1ironbark ylelds no pollen, but Intermittently produces
good crops of cholce honey.

Silvertop produces a thin, dark honey and yields abundant
supplles of pollen.

Narrow-leaf peppermint 1s an unreliable producer, but can
provide good crops of honey and pollen.

Broad-leaf peppermint ylelds only poor supplies of nectar
and pollen.

Mountaln ash produces abundant pollen, but nectar flows
vary from light to heavy.

Eurabble can be unrelliable in yielding nectar, but occaslon-
ally produces good honey crops. Pollen is abundant and
reliable,

But-but glves reliable (but light and short) nectar flows
about every 2 years, to produce good-quality honey. Heavy
honey crops are infrequent. Abundant pollen ylelds in
autumn enable bees to bulld up thelr winter stores of pollen.
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rong-leaf box flowers during autumn and winter, usually
every 2 years. Heavy honey crops are often produced every
4j--5 years. Pollen ylelds are prolific and 1t 1s a valuable
specles for over-wintering bees.

ged box produces a medium-quallty honey, but nectar flows
are unreliable. Yields can be heavy in some localities.
virtually no pollen is ylelded.

white box produces first-class honey from nectar flows that
can be profuse. Flowering usually occurs from mid summer
to mid winter, but may extend into the spring. Pollen
ylelds may be unrellable. At times there have been heavy
losses of bees working this specles,

Yellow box, a useful specles, regularly yields nectar to
produce choicest-quality honey. Bees do not collect yellow
box pollen, but alternate sources from associated ground
flora such as gulnea-flower and grevilleas enable honey
productlion to be maintained.

Red stringybark produces both nectar and pollen very re-
liably 1n some parts of the study area, but less so in
others. Medium-grade honey may be obtalned each year for
some years.

White stringybark produces good-quality honey and prolific
amounts of pollen.

Yellow stringybark can yield heavy flows of nectar that
produces a dark and frothy honey. Pollen ylelds are moder-
ate.

Understorey species that are valuable for pollen supplies
and occasionally for nectar production include hop bitter-
pea, beard-heaths, parrot-peas, oxylobiums, and clover.

Hop bitter-pea produces good-quallty honey.

Common beard-heath has heavy nectar ylelds and pollen 1s
abundant.

White clover produces first-grade honey.

Sllver wattle yields pollen in medium to abundant guantitles
and sunshine wattle ylelds nectar and abundant pollen.

Reference

Goodman, R.D. "Honey Flora of Victoria." (Department of
Agriculture, Victoria: Melbourne 1973.)
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18. WOOD PRODUCTION

History of Production

Although large-scale harvesting of sawlogs has taken place
only within the past 30 years, some significant use of tim-
ber commenced with the mining era of the 1850s. Splitters
Ranpge near Omeo was extensively cut over to supply mining
timber, as well as constructlon timber for the township 1lt-
self. Mlners further south similarly utlilized the forests
around Brookville and Cassilis.

Following the decline of the mlining boom, timber extraction
was limited to minor quantitles used for fenecing and farm
bullding. Significant sawlog harvesting in the study area
did not begin untlil the 1930s, when timber stands near
Mount Baldhead, Mirimbah, and Mount Wills were opened up.

In the mid to late 1940s many sawmllls were transferred

from central Vlictorlia to the alpine ash forests of north-
eastern Victorla and Gippsland., Mills were bullt at Swifts
Creek, Omeoc, and Heyfield. 1In the early 19508 more mllls
were established at Bullumwaal, Buchan, and Ensay. Further
expanslon came in the early 1960s with the extraction of
loge from the Nunnett Ridge for mills at Buchan, and the
building of a new mill at Benambra. In 1959 the first allo-
cation of logs was made from the area north of Dargo, and
In the same year the Forests Commission commenced construct-
ion of the Tamboritha road north from Licola. By 1962 this
had extended logglng to Mount Tamboritha, and later east-
wards towards Mount Kent and northwards towards Mount
Howitt. Logging has continued to extend into the more rem-
ote parts of the study area over the past decade.

Forest Types and Products

Table 12 lists the principal commerclal eucalypts in the
study area.

Table 12

PRINCIPAL COMMERCIAL EUCALYPTS
IN THE ALPINE STUDY AREA

Alplne ash Narrow-leaf peppermint
Messmate Shining gum
Manna gum Silvertop

Mountaln ash

Table 13 shows the productivities of those eucalypts.



Table 173
HARDWOOD PRODUCTIVITY

¥Potential productivity

Category Structural form Main timber species (M.4.I. in m3 per ha)
High to Open forest IV Alpine ash, mountain ash, M.A.I. range T--18; suitable
very high shining gum for sawlogs and pulpwood
High Open forest IV Messmate, manna gum M.A.I. range 5--10; suitable
for sawlogs and pulpwood
Moderate Open forest I1I Messmate, manna gum, M.A.I. range 3--7: suitable
narrow-leal peppermint for sawlogs and pulpwood
Low Open forest IT Candlebark, narrow-leafl M.A.I. less than 3; suitable
reppermint, red sfringybark for pulpwood and inferior
sawlcgs
Very low Open forest I Broad-leafl peppermint, red M.A.I. very low, suitable

box, brittle gum, swamp gum

for minor products only

¥Notes on productivity:

1. M.A.I. {(mean annual increment) = total wvolume producticon toc a 10-cm
small-end diameter under bark divided
by rotation length in years

2. The M.A.Is. used are broad-hectare figures for large areas,

3. The proportion of pulpwood volume to sawlog volume varies from about
7:1 to 1:1, depending on the site, guality of the stand, and the past
history of utilization and fire.

ST
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Mountaln forests

Mountain forests mostly occur on friable brown and red grad-
atlional solls above an elevation of 450 m where precipitat-
ion generally exceeds 1,200 mm. Logging of these forests is
limited to the warmer months. The two principal speclies are
alpine ash (which is the predominant commercial specles) and
mountain ash. Shinlng gum occurs in several scattered areas,
for example Spring Hill and Mount Useful Creek, mixed with
alpine ash.

Alpine ash has optimal altitudinal range of 950 to 1,400 m,
although it 1s found as low as 600 m and as high as 1,580 m,
Mature stand height averages 50 m, but may be less than 30 m
on more exposed sites. Stand helghts exceeding 65 m are
confined to the best sheltered sites.

The mountain forests withlin the study area cover about
225,000 ha, and show a marked tendency to grow in stands of
a single speclies. About one-third of these forests are
mature, the remainder being younger regrowth resulting from
past logging or wildfires,

Although the study area escaped the worst of the 1939 fires,
significant areas of alpine ash forests were burnt in the
heads of the Ovens, Klewa, and Mitta Mltta Rivers, and
south of the Great Divide in the heads of the Wongungarra
and Dargo Rlvers. Most of these now carry forests of
advanced alpine ash regrowth, constituting an important fut-
ure timber resource.

In some areas the forests occcur as large contiguocus stands
ocecupylng valleys, the mid slopes of mountains, or table-
lands. In many others they are scattered discrete stands
in sheltered situations separated by other less-productive
forest types, and here a great deal of road construction 1s
needed to galn access to relatively small quantities of
timber. The cost of road construction and maintenance and
road transport can be conslderable where long haulage dis-
tances to conversion centres are involved. Logs taken to
the Heyfield mills, for example, are transported for dist-
ances of up to 150 km, and mills at Mansfield and Benalla
recelve logs from more than 90 and 154 km away, respectively.

The ash species are the most productive indigenous species
In the State, and the attractive appearance of thelr timber,
low incldence of defect, and relatively low density make
them some of the most important commercial specles in Aust-
ralia. The better-quality timber is seasoned for use in
flooring, internal joinery, and cabinet-making. Ash 1s also
Important as a raw material for paper-making, having the
necessary light colour, low density, relatively long fibres,
and a favourable fibre dlameter: fibre length ratlo for the
manufacture of high-quallty paper.

Conditions required for the regeneration of these forests
are a seed-bed of 5011 exposed by mechanical means or by

fire (in the latter case an "ash-bed" is formed), no over-
head shade, and a supply of viable seed. Such conditions
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oecur naturally following Intense wildfire, but can be
created artificially by clear felling, controlled burning to
produce an "ash-bed", and seeding. Seed is sown prior to
winter to ensure adequate germination the following spring.

In the early days, those harvesting mountaln forests, part-
jcularly of alpine ash, did not always follow 1t up with
successful regeneration measures, as they did not fully
understand the need for exposed soll or "ash-bed" and full
sunlight. The use of crawler tractors for logging after
about 1939 caused greater soll exposure and disturbance.
This led to fewer regeneration falilures, but some logged
areas still laliled to regenerate successfully. Intensive
research in the 1950s, however, defined the silvicultural
requirements of the specles, and since then adequate regen-
eration of logged stands has usually been achleved.

Molst focthlll forests

These generally adjoin the lower elevations range of the
mountain forests. Soils are simllar although generally not
so deep, slightly more differentliated, and frequently light-
er in colour. Rainfall is generally in the range of 900 to
1,200 mm annually. 8tand helghts range between 30 and 40 m
on the better sltes, but are less on drlier and more exposed
sites. A total of about 580,000 ha of high-quality forest
oceurs within the study area.

Sometimes termed mixed-specles forests, these tend to occur
as mixtures of several species, chiefly messmate, manna gum,
and narrow-leaf peppermint. Other commercial specles of
more localized occurrence are white stringybark, yellow
stringybark, silvertop, and eurabble.

Although they grow more slowly than the ash species, thelr
accessiblility and extent make the higher-quallty molst foot-
hill forests of the study area an important component of the
State's hardwood sawlog resource. Sawn timber from these
forests 1s widely used 1n house-framing and general con-
struction; and wood from them could comprise an important
source of raw material for paper and paper-board manufact-
ure,

Regeneration following harvesting, particularly of the mois-
ter and the more-sheltered stands of thils type of forest,
requlres conditions similar to those needed to successfully
regenerate ash species. Clear-felling followed by burning
and artificial seeding with indigenous specles ensures the
establishment of a new forest. On the drier and more ex-
posed sites, seedlings can often withstand shadling by the
remaining overstorey vegetation provided they are establish-
¢d on a suitable seed-bed, and thus regeneration can be
dchleved in smaller gaps in the mature overstorey. This
allows some flexibility in regeneration procedures.

Removal of only some of the mature trees, together with the
358ociated soil disturbance, allows seedlings to become
¢stablished in the gaps thus created; the seed source in
Such cases is usually the remaining overstorey, although
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artificial seeding may be required in some instances.
Dry foothill forests

These forests grow on poorer soils, usually below 500 m
elevation, in areas of annual rainfall generally less than
800--900 mm. Mature stands rarely have a top height ex-
ceeding 30 m. They are a source of minor timber products
such as durable posts and poles, and also firewood. Typical
species are broad-leaf peppermint, red stringybark, brittle
gun, and red box. In the far east of the study area, some
17,000 ha of white box occurs as an almost pure forest along
the Snowy and Suggan Buggan Rivers.

Table 14

SAWMILL CENTRES & ASSOCIATED WORK FORCE BASED ON STUDY AREA

No. of Direct Total volume
Centre sawmills Employees converted
(M111 & annually
Forest) (m3)
Mansfield 6 110 67,800
Jamieson 1 10 4,500
Benalla 1 25 9,900
Wangaratta 1 10 1,800
Ovens & Klewa Valleys 3 105 33,750
Mitta Mitta Valley 3 65 34,500
Cudgewa--Corryong 3 25 12,600
Heyfield 6 280 86,544
Dargo--Briagolong 2 30 15,600
Stratford 1 15 3,000
Bullumwaal 2 25 9,750
Swifts Creek--Ensay 3 115 48,000
Benambra 1 20 12,000
Nowa Nowa 3 85 37,168
Buchan--Buchan South 2 60 17,250
TOTALS: 38 980 394,162

Softwood plantatlions

There are no softwood plantations on public land in the
study area, and the Forests Commlssion has no plans to est-
ablish any.
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The Wood-based Industry

Approximately 1,000 perscons are directly employed in sawlog
narvesting operations on public land in the study area, and
in the 38 sawmills drawing supplies from the area (see Table

147,

These plants use a total of about 394,000 m3 per annum from
rorests within the study area, which represents nearly one-
third of the State's current annual hardwood sawlog output
from State forests. Thelr annual production of sawn timber
for 1974--75 was 118,600 m3 of ash-type eucalypts (67%) and
57,500 m3 of other species (33%). The seasoning-quality
timber sawn represented 85% of Vietoria's production.

Ash-type eucalypts are fast-growing specles, and well suited
for the manufacture of pulp as well as high-quality timber.
The integrated harvesting of stands for both pulpwood and
sawlogs asslsts in the complete utilization of sawlog trees
and facilitates the reforestation of the area.

Integrated operations dlffer from intensive sawlog operations
by the removal of wood that would otherwlise remain (either

as cull trees or as sawlog residue that would be burnt during
the regeneration process or left to decay). Live cull trees
that remain on a harvested area can inhibit the germination
and growth of regeneration. If killed, they then constitute
a fire hazard.

The sole current user of pulpwood from the study area is
Australian Paper Manufacturers Ltd (A.P.M.), whose pulp mill
is located at Maryvale. The Forests (Wood Pulp Agreements)
Aet 1974 provides for an increase in the annual supply of
hardwood pulpwood %erived from State Forests - rising from a
level of 255,000 m3 in 1974--75 to 765,000 m3 by 1983. 1In
1974--75, 50,600 m3 of pulpwood was supplied from the study
area (from blocks 1, 4, 6, 7, and 12). Thls volume repres-
ented 20% of the minimum annual supply of eucalypt pulpwood
required to be made avallable under the Adet.

In addition, during 197U4--75 36,500 m3 of chipped sawmill
residues were supplied to A.P.M. from sawmills drawling saw-
log supplies from the study area.

The Forests Commission estimates that the study area contains
80,000 ha of mature mountain forests (ash-type eucalypts) and
580,000 ha of high-quality moist foothill forests. Advanced
ash regrowth stands 35 years of age and older total about
75,000 ha while younger fire regrowth and logging regrowth
total about 70,000 ha.

Future Victorian wood supply and demand

The long lead time necessary for wood production means that
forecasts of wood supply and demand must be made many years
into the future.

Such forecasts are extremely difficult to make with confid-
fnce. The supply could again be affected by events such
48 the catastrophic fires of 1939 (which destroyed large
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areas of productive forests) and imports of wood products
(which depend on the international political situation and
on competition between countries for available resources).

Changes in technology could affect the demand, as could
changes in population growth rate.

Despite these uncertainties, forward planning iIs necessary
to ensure that adequate supplles of wood are available to
meet community requirements 1in the future. Forests Commlss-
ion estimates and plans for sawlogs are shown in Figure 7
and described below.

Sawlog demand

Victoria annually consumes 2.4 million m3 (G.R.W.E.) of sawn
timber. (Gross Round-wood Equlivalent - G.R.W.E., - 1s the
total of the various wood products, expressed as the volume
of round-wood required to produce them.) Of this volume,
Victorlan State forests supply about 1.2 million m3 of hard-
wood and the State's public and private softwood forests
supply 0.3 million m3. The balance 1s obtained from imports
- mostly from South Augtralia and Tasmanla (0.5 million m3)
and also 0.3 million m2 from overseas (principally New
Zealand and HNorth America). Future demand is calculated as
a function of predlicted population numbers and estimated per
ecapita consumption of various wood products.

The sawlog equivalent of Victorlan sawn timber needed in
2001 is expected to be between 2.7 and 3.2 million m3. This
1= based on State estimates for that year of between 4.05
and M.EB million populatlon and a per capita consumption of
0.67 m2 per annum.

Sawlog supplles

There are three majJor sources for future supply of sawlogs
from Victoria: the mature hardwood forests, the hardwood
regrowth forests (both older ones resulting from the 1939
wlldfires and younger forests resulting from later fires
and regeneration operations), and softwood plantations.
Imports of sawn timber augment the supply at present, and
thlis 1s llkely to continue.

The Vieterlian hardwood sawlog supplies depend almost wholly
on State forests, as there 1s no significant continuing pri-
vate source of hardwood logs.

The exlsting mature ash forests on public land provide about
450,000 m3 of sawlogs annually. This rate cannot be contin-
ued indefinitely, as the timber resource is limited. The
Forests Commission plans to progressively reduce this cut,
to Integrate with the phasing in over the next 15--20 years
of supplles from the 178,000 ha of advanced ash regrowth
currently available for timber production. More than half
of this 1s 1n the Melbourne study area. Some 22,000 ha of
mature and 27,000 ha of regrowth ash forests here are wilthin
water supply catehments controlled by the Melbourne and
Metropolitan Board of Works, and are not currently avallable
for timber production.
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poothill mixed-specles forests on public land provide
780,000 m3 of sawlogs annually, used mainly for framing and
construction timbers. The Forests Commisslon plans to com-
plete the harvesting of most of the original forest over the
next 70 years, tapering off the supply as mlxed-species re-
growth forests become merchantable,

Softwood sawlog supplies come from both public and private
land. In 1974/75, State and private softwood plantations
oroduced 194,000 m3 and 78,000 m3 respectively. The volume
w11l increase markedly after 1990 as plantations begun in
the 1960s are harvested. The average annual rate of plant-
ation extension between 1967 and 1976 inclusive has been
about 3,100 ha for private and 4,200 ha for State-owned
plantations.

Pulpwood demand

Wood from both softwood and hardwood forests ls required as
a raw material for pulp, which can be manufactured into
paper and paper products, and for reconstituted-wood prod-
ucts such as hardboard and chipboard. Other raw materials
include re-cycled waste paper and chips from sawmill resid-
ues.

The demand for pulpwoced in relation to supply is best con-
sldered on an Australia-wide basis rather than for Victoria,
a5 the major users of pulpwood here send much of their prod-
uct to other States to help meet their demand, while Victor-
la imports considerable quantities of paper and paper prod-
ucts,

The packaging and industrial paper lndustry has most relev-
ance to the study area as A.P.M., whlch manufactures these
products, draws part of its supply from there.

Australia consumed about 720,000 tonnes (2.59 million m3
G.R.W.E.) of packaging and industrial paper in 1970. From
national predictions for 2010 - a population of between 16.5
million and 19 million and a per capita consumption of

0.116 tonnes per annum - the demand for packaging and indust-
rlal paper 1s expected to be between 1.9 and 2.2 million
tonnes (5.5 million and 7.9 million m3 G.R.W.E.) per annum

by that year.

Pulpwood supply

A\P.M. plans to meet 1ts share of the projected demand part-
ly by increasing its paper-production capacity at Maryvale.
In order to do this, legislation guarantees minimum annual
Supplies of both softwood and hardwood pulpwood from public
land. In the past, A.P.M. has not always used its minimum
dnnual supply because of market and other factors. The
Forests (Wood Pulp Agreement) Aet 1974 has provided for in-
treased eucalypt pulpwood %upplies (rising from a minimum
annual supply of 255,000 m3 in 1974--75 to 765,000 m3 from
1982-83 onwards, at least 80% of which 15 to be avallable
from within the designated supply area over which A.P.M.

has exclusive rights).



Fgure 7
SAWLOG SUPPLY FROM VICTORIAN STATE FORESTS IN RELATION TO DEMAND

'y
SAWLOG VOLUME

{ Gross roundwood equivalent,
millions of cubec metres)
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part of this increase would be sought from the study area.

Supplies of pulpwood from there could also be required for

a possible pulp-manufacturing lndustry based in East Glpps-
land.

mhe Forests Commission estimates that hardwood forests in
the study area that are within economic distance of Maryvale
and are avallable and suitable for integrated sawlog--
pulpwood harvestin§ could provide a sustained annual yield
of about 200,000 m2 of pulpwood. Hardwood forests outside
the study area but wlthin A,P.M.'s designated supply area
can provide an estimated supply of about 600,000 m3 of
pulpwood annually.
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19. MINERALS AND EXTRACTIVE MATERIALS

The study area contains a range of metallle and non-metallic
minerals, as well as traces of fuel minerals (uranium and
lignite) and several deposits of extractive 1lndustrles mat-
erials (slate, limestone, marble, sand, and gravel). Geo-
logical conditions that are favourable for a number of min-
erals exist within the study area.

At present llttle production of minerals or construction mat-
erlals occurs, but there are several actlve exploration pro-
grammes currently progressing and plans for mining some min-
erals and materlials. Present mlnlng activitlies cover only
very small percentages of public land in comparison with
past activities,

Historlcally, the most valuable mineral product was gold.
Although current gold production 1s low, recent large Inereas-
es In the price of gold mean that mlnes with average-grade
ure may once agaln become economle. Known occurrences of
minerals and materlals, together with regions with potential
for productlion, are shown on Map 10 and discussed below.

Metallic Minerals
Gald

Many thousands of kilograms of gold have been extracted from
the study area since 1lts dlscovery here in 1851. The shall-
ow alluvial gold that was 1initially worked came from surface
reefs Iln the surrounding country rock. It has been almost
completely utlilized, but enough remalns to Interest pros-
pecting enthuslasts. In the 1860s and 1870s, shallow reef-
mining commenced as the alluvlial gold was traced back to 1its
origin in the reefs.

Deep-lead mining for alluvial gold in o0ld river beds buriled
by alluvium or voleanlic rock commenced about the 1870s.
Deep-lead mining on the Darge Tablelands initially involved
drives where the old river gravels were exposed at the sur-
face; later, shafts were dug, but these failed to locate
gold. Large-scale reef-minlng, dredging, and sluicing oper-
atlons were in progress in the late 1880s.

Gold production reached a maximum between 1902 and 1910, but
has gradually declined since due to the increasing difficulty
and cost of winning the metal. The operation of the Tronoh
dredge at Harrietville and the reef mining at Glen Wills
revived production {from the mid 1940s to the mid 1950s.
About half of the 23,000 kg of gold extracted since 1883 has
been produced from seven mines and dredges, with the Maude
and Yellow Girl Mine at Glen Wills producing the greatest
amount - 3,220 kg of gold extracted from 205,000 tonnes of
ore. Table 15 glves details of major mining and dredging
operations.



155

Table 15

MAJOR MINING AND DREDGING CONCERNS

Mine or Dredge Operation Locality Gold Produced
(kg)

cassilis Mine Lease Cassilis 2,890
Current

Good Hope Mine Terminated Grant 1,000
1921

HinnomunJie Dredge Terminated Omeo 1,300
1922

Maude & Yellow Glrl Lease Glen Wills 3,220

Mine Current

Rose, Thistle & Terminated Harrletville 2,180

Shamrock Mine 1932

Sambas Mine Current Harrietville 1,350

Tronoh Dredge Terminated Harrietville 337230
1954

Two gold-mines are still operating in the study area. These
are the Sambas mine at Harrietville, and the Red Robin mine
near Mount Hotham. 1In all, about 15 mining and gold leases
are current.

Major exploration companles are actively exploring in the
Cagsilis and Limestone Creek areas.

Potential gold production in the area is based largely on
reefs, Reef gold mostly ocecurs 1n gquartz veins and these
occur in belts that are usually assoclated with a low degree
of regional metamorphism. Veins in the Omeo metamorphiecs or
In granite plutons tend to carry base-metal sulphides at
depth, such as at Glen Dart and Cassilis. Veilns are found
along fault planes as at Cassilis, or in fissures, along
bedding planes, or associated with igneous dykes as at
Harrietville. Auriferous veins following bedding planes are
found to be the most persistent.

Most reefs do not outerop through the soll mantle, and are
Usually discovered only after panning soil samples. It 1s
ot certain therefore that all gold-bearing reefs under the
8011 sub-surface have been discovered, let alone those term-
lnating before they reach the soll mantle.

Main gold-fields

Aberfeldy. The sectlion in the study area includes the
Blackwall reef and various quartz reefs near Mount Useful.
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Howqua. Gold was worked in Camerons Creek, and Lickhole,
Barneys, Maleolms, and Stockyard Creeks from alluvium and
reefs, In the Great Rand mine, assocliated minerals were
phosphate, pyrite (iron sulphide), pyrrhotite (iron nlckel
sulphide), with minor galena (lead sulphide), sphalerite
(zine sulphide), chalcopyrite (copper Iiron sulphide), and
arsenopyrites (iron arsenlce sulphide).

Crooked River--Grant. Alluvial mlning was replaced by the
working of quartz reefs, but this activity ceased 1n the
1920s. Proposlitions to dredge the Wongungarra and Wonnan-
gatta Rivers have been consldered by mining companies over
the past 20 years,

Dargo., A cluster of auriferous areas in the headwaters of
the Dargo Rlver, the Frosty and Horatlio Creeks, and by the
Dargo Tablelands comprise the Dargo gold-flelds. Alluvial
diggings were followed by reefing and working the Tertlary
gravels at the edge of and under the Dargo Tablelands.
Isolated attempts to find gold in the deep leads under the
basalt as recently as 1926 met with failure because of low
ylelds, or absence of aurifercus gravels.

Harrietville. Gold was produced by shallow alluvial work-
ings, reefl mining, deep-lead mining - firstly by shafts and
then by dredges, and slulcing of terrace gravels., The high-
ly productive Rose, Thistle and Shamrock mine was closed in
1932 due to fallure of timber In the inclined underground
shaft, which extended lar beneath the surface.

The Sambas and Red Robin mines continue to operate. Further
reefs are likely to exlst, particularly between the Sambas
and Rose, Thlstle and Shamrock mines.

Omeo. Gold was obtained from thilis field by working alluvium
in streams, dredging river flats, slulcing high-terrace
gravels, and reeflng. Reef mining was discontinued in 1914,

Cassilis. Considerable gold has been produced from aurifer-
ous reefs 1n thlis field. Galena and pyrites are assocliated
with it. Interest in the fleld has continued, and many lea-
ses remain current, including leases over the Cassilis and
King Cassllis mines, which have operated spasmodlically re-
cently. A major mining group has an exploration licence
over the remainder of the Cassills lield, extending north
towards Cobungra.

Haunted Stream. Most of the gold from this flield came from
reel mining.

Glen Wills--Sunnyeide. Gold production followed the early
mining of tin. Miliners mostly worked quartz wveins in the
surrounding schlsts and granite.

Gibbo River. Alluvlial and reef minlng have ceased on thls
field,

Limestone Creek. Alluvlial gold was won 1n this area from
the 1860s to about the turn of the century.
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part River--Zulu Creek. Alluvial mining was followed by
reef mining, but reefing ceased by 1905 because of the diff-
jeulties of access and recovery of gold from sulphide ores.
In 1939 a metallurgical test on ore from Zulu Creek indicat-
ed economlic ylelds, but mining did not proceed. An explor-
ation licence held over the area expires in March 1978.

g{lver--lead--zinc

The maln silver--lead--zlne deposits are In the eastern half
of the study area. Partlcular known deposits include:

The Galantipy lode - Glen Shell Mine, south-east of Gelant-
ipy, 1Is 1l--2 metres thick and 250 m long, and yilelds 30--720
grams of silver and 0--10 g of gold per tonne,

The Campbells Knob deposit consists of quartz veins with
galena, sphalerlte, and minor chalcopyrite in a small grano-

diorite body.

The Danes Creek deposit, south-east of Dartmouth, conslsts
of chalcopyrite, sphalerite, galena, and pyrites dissemi-
nated through the Mitta Mitta wvolcanies.

Forsythe's silver lodes - the Silver King and Comstock.
Base-metal sulphides and silver minerals are found in quartz
velns running through metamorphie rocks.

The Dart and Cassilis gold-fields contaln relatively high
percentages of pgalena associated with the gold.

Limegtone Creek. A major lead geochemlcal anomaly has been
recently discovered to the west of some limestone caves near
Llimestone Creek.

Copper

Copper in the form of chalcopyrite is associated with many of
the silver--lead--2zlnc deposits in the Dart, Cassilis, Zulu
Creek, and Limestone Creek pgoldfields. It 1s assoclated with
gold at Howgqua. The Mammoth lode at Gibbo River consists of
4 band of mineralization assocliated with a 30-metre-wlde
quartz porphyry dyke intruded into Ordoviclan shales. The
mineralized band extends for 1.6 km, but has only been test-
ed at its northern end, where it consists of pyrite and gold
together with copper, lead, and zinc minerals.

Reglonal geochemical exploration is limited in the eastern
part of the study area, although geological formations are
favourable for this metal. Recent work has located a copper
deposit in this region but subsequent drilling indlcated
that 1t was not economic to mine at present.

Tin

The Mount Wills tin-field is one of the most extensive in
Victoria, The tin is in the form of cassiterite, which
dtturs within dykes and lenticular bodies of pegmatite,
gfaphic granite, greisen, and occasionally large masses of
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diorite. These 1ntersect Ordoviclan schists in a belt adja-
cent to the south-eastern margln of the granite massifl of
Mount Wills. Tin has been mined intermittently between 189

and 1914,

Since then mining has ceased, but rlsing tin prices in the
19605 renewed interest and a number of leases and llcences
were taken up. Many lodes have been sampled, but no re-
sults are avallable., It is likely that the ore is gener-
ally low-grade, although the total reserves must be large
because of the number of known ore bodles.

Alluvial tin is assoclated wilth terraces along the Mitta
Mitta River tributaries in this reglon. Tin has also been
mined at Surveyors Creek in the far north-east of the study
area but productlon has now ceased. Prospecting in the
area, however, 1ls current.

Chromium

A chromlte deposit 1in serpentinite near the Dolodrook River
1s disseminated through bands assoclated with shear zones
in the serpentinite., Some 200 tonnes of ore have been
mined; further production has ceased, however. Geophysical
sampling to establish the amount of reserves was undertaken
in the 1960s, but was not completed. A deposit of chromite
has also been located on Limestone Creek.

Nickel

Nickel minerals are found asscciated with serpentine at
Dolodrook, in the Howqua gold-field, and generally along
the Llicola--Jamleson axls.

Manganese

Manganese oxlde occurs near New Guinea Spur by the Snowy
River.

Mercury

Some free mercury and clnnabar (mercury sulphide) occurs in
small quartz velns in slate and sandstone at Qulicksilver
Creek, a tributary of the Jamieson River.

Molybdenum

Molybdenite occurs in guartz veins in granite near a contact
with Ordovlcian sediments at Simmonds Gap, 20 km south-east
of Bright. The velns vary from 0.5 to 2 metres in thickness.

Bismuth

Bismuthinlte occurs in associlation with molybdenite at
Silmmonds Gap, and 1s alse found at Sunnyside.

Tungsten

An extensive serles of lodes of wolframite (iron manganese
tungstate) 1s located 15 km north-east of Benambra, in met-
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amorphosed sandstone forming the crest of Mount Murphy. The
lodes have been mined in the past when the price of wolfra-
mite was favourable.

Arsenic

Arsenopyrite, which occurs at Cassllis among complex sulph-
ide ores, has been profitably mined.

Fuel Minerals

Uranium

Tobernite (copper uranium phosphate) has been found on the
dumps of the 0ld Meerschaum Mine at Sunnyside, 21 km north
of Omeo. This mine was located on a shear zone within the
Mount Wills granite. A small deposit of uranium has also
been detected at Mount Pleasant east of Benambra, 1n one
of the Triassic syenite intrusions.

Lignite
A shaft sunk on the Dargo Tablelands in 1926 (near the site
of the old hotel on the Dargo--Mount Hotham road) penetrated
lignite from 6 m to 12 m. The extent of the deposit 1s not
knowrn.

Non-metallic Minerals
Barytes
Barytes was mined in a lode, 150 m long by 1 m wide, located
to the west of the Buchan--Gelantipy road near Butchers
Rldge. Other occurrences are known near the Glen Shiel Mine

(east of Butchers Ridge) and at the Snowy River near Camp-
bells Knob.

Corundum

A corundum deposit is known near the Dolodrook River and 1is
assoclated with Cambrian serpentine.

Pyrite

This ore of sulphur has a minor occurrence near Tawonga.
Phosphate

Small occurrences of phosphate are assoclated with Cambrian

;Eiks at Timbertop Creek and Howqua River, and near Violet
1.

Extractive Industries Materials
Limestone and marble
Massive 1imestone lenses are interbedded with Upper Cambrian
‘Uffs at the Dolodrook River. Of the nine lenticular lime-

Stone bodies, the largest is 270 m long and has a 65% lime-
Stone content.
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To the west of the Barkly River are simlilar smaller lenses,
interbedded with Cambrian volecanies. One such deposit is
between Rlggall Gap and Tiger Creek.

Limestones of Silurlan and Devonlan age are found east of
the Omec Highway. Deposits in the Mitta Mitta wvalley occur
as lenses interbedded with great thicknesses of sandstone,
slltstone, and conglomerate of the Wombat Creek Group.
Lenticular beds of compact limestone and marble suitable
for building stones are located near the Junctlon of the
Mitta Mitta Rlver with the Glbbo River and Wombat Creek.

There has been only minor utllization of the deposits 1in
this remote area.

Limestone deposits of Devonlan and Sllurian age occur In the
Bindl basin of the Tambo River. The maln one near 01d
Paddock and Bindl Creeks extends for about 13 km in a belt
0.5 km wide along a ridge trending north-nor'-west to south-
sou'-east. Reserves of this Devonian age deposlt amount to
280 million tonnes with 95% calelum carbonate. A limestone
bed of Sllurian age striking east--west at Marble Gully,

5 km east of Bindl has reserves of 500 mlillion tonnes with
a grade of 96% calelum carbonate, Both limestones are
high-grade and free of clay, quartz sand, and magnesium
carbonate,

About 5 km north-east of Benambra is Pyles deposlit. This
conslists of a fossiliferous band of limestone 5 m thick. It
was formerly burnt 1n a kiln to form lime suitable for ce-
ment .

Several lentlcular beds of marble and limestone have been
found along tributaries of Limestone Creek. Marble deposits
near the Junction of Palnters and Limestone Creeks and at
Stoney Creek are possible dimenslon stone quarry sites.
Each deposit covers more than 12 hectares and contalns mass-
lve marble of excellent texture, colour, and pattern., Other
limestone deposlts are situated In the Gillingall and W Tree
areas.

Slate

A large slate deposlt on a high ridge 20 km east of Jamleson
covers an area of 3 km by 1 km. The quality of the slate
is generally high. Production has begun following the
construction of an extraction road from Howgua. Indicated
workable reserves are of the order of 130 million tonnes.

Gravel and sand

The only production of gravel and sand within the study
area, other than material involved in the construction of the
Dartmouth dam, is for road-making. Materials required for
thls dam are being obtained from the project area and are
not further considered here.

The three sources of road-making material used in the study
area are river gravels, hill gravels and older basalts.
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¢+ River gravels include gravels from dredge tallings along
the Ovens River. These have a high percentage of soft
shale and tend to break down in frosty condltlons. Grav-
els from the Kiewa Rliver at Tawonga have a high percent-
age of gneliss, which has a high mica content. This
adversely affects 1ts value as a concrete aggregate mat-
erial. The gnelssic gravels, however, do not break down
in frosty conditions.

# Hill gravels, the commonest materlial used on the roads,
comprise eluvial and colluvial material from the lower
slopes of hills. Those derived from the extensive
Wonnangatta beds (Ordovician) consist of irregular frag-
ments of the parent materlal in a red sandy clay matrix.
This type binds well and is useful in unsealed roads.
These gravels have also been used in the constructicon of
sealed roads, although thelr tendency to possess high
plasticity makes them less satisfactory. In general, the
quality of hill gravel varies greatly.

* QOlder basalts include materlals such as that quarried at
Mount Little Higginbotham. This particular one has been
found difficult to crush and the product 1s deflelent 1n
fine fractlons.

A4 number of agencies carry out road constructlon and mainten-
ance work in the study area.

The 3ix Shires -~ Avon, Upper Murray, Omeo, Bright, Maffra,
and Tambo - are involved wlith road-works. They have an
annual requirement for road materials of 26,525 cu m at pre-
sent, Most of thls material 1s won from small local pits
situated on public land, and the Minerals Map (No. 10) shows
the approximate location of many of these plts.

Necessary road improvements will increase the demand for
road-making materials, and the total requlrement of the
Shires over the next 10 years is estlmated to be 465,000 cu
m of gravel and sand. Allowance should be made for a spread
of small quarries to supply these demands at a reasconable
distance (less than 16 km) from the point of use.

The Forests Commission of Victorla estimates its require-
ments to be 2,850 cu m annually for maintenance and construc-
tlon of their roads and tracks within State Forest - that
15=25,SGG cu m over the next 10 years. This material would
be obtained from a number of widely scattered small pits and
quarries,

Both the Benalla and Bairnsdale divisions of the Country
foads Board construct roads within the study area. Thelr
requirements are estimated at 51,000 cu m annually over the
next 10 years, a total of 510,000 cu m.

This includes material to seal the Alpine Road progressively
over the next few years, which will require higher-quality
fravels and sands than those used by the Shires or Foreats
GWMﬂssion; and the establishment of a number of quarrles
tontaining higher-quality material will be sought.

008Gy
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Most of these deposits are likely to be on public land, but
preclse localities will only become known as investigations
and constructlon proceed.
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20. WATER UTILIZATION

Existing storages

The alpine area is extremely important for water productlon
in the State, being the catchment for a number of major
streams, some of which contribute a hlgh percentage of the
total inflows to major storages located cutslde the study
area,

These storages and thelr capacitles are:

Lake Elldon 3,390,100 megalitres
Lake Hume 3,059,000 B
Lake Glenmaggle 190,300 "
Lake Buffalo 24,100 "
Lake Willlam
Hovell 12,330 "

There are no major lrrigation storages within the study area
at present, although one 1s being constructed on the Mitta
Mitta River at Dartmouth. This storage will have a capacity
of about 3,700,000 megalitres and impounding of water is
likely to begin in 1977.

The State Electriclty Commlssion has construected Rocky
Valley Dam, Junctlion Dam, and minor storages for power gen-
eratlion on the Kiewa Rlver near Falls Creek.

Proposed storages

The completion of the Dartmouth storage wlll mean that a
large part of the lows of streams [{lowlng north from the
reglon will be regulated. The Kiewa and Ovens catchments
will be the only systems with minor regulatlion of flows.
Water from the Klewa River is subject to the River Murray
Waters Agreement, and ls shared by the States of Viectorla,
New South Wales, and South Australia in accordance with that
Agreement. Any further utilization of the Kiewa River would
be subJect to this, and no storages are projected or appear
feasible at present. Any further water-conservation pro-
Jeets In northern Victoria will probably be econcentrated In
the Ovens system, and these projects may be of two types:

* prelatively small storages, to safeguard development of
localized areas and regulating only a small portion of
total flow

* relatively large storages, deslgned to safeguard local
development and to supply the requirements of areas fur-
ther downstream: this would regulate a large proportilon
of total flow )

A storage of the first type, on the Buckland River, has
been lnvestlgated and 1ts constructlion included in planning



165

orogrammes. The site for thls is just outside the study
area, but a large part of 1ts contributing catchment lies
within the area. The storage 1s designed to impound 10,500
M1, at a cost estimated at $3.9 million in 1971, and would
safeguard exlisting irrigation development of about 935 hect-
sres in the upper Ovens valley and allow additional devel-
opment up to 2,200 hectares.

of the larger type, a second stage of the Buffalo Dam, which
would impound nearly 1,000,000 M1, was estimated to cost

$65 million in 1963, but inflation has significantly in-
ereased this figure. The construction of the Dartmouth Dam
will defer the requirement for thls larger storage for some
time.

Only one of the streams flowing south from the study area,
the Macalister River, 1s subject to major regulation. Lake
glenmaggie, on thls stream, is ocutside the area. The stor-
age impounds 190,300 M1, and has an average annual inflow

of 581,000 M1. 3Sites for additional storage are available

on the river at the 1969 costs of $9 million for 125,000 ML
and $16 million for 370,000 M1, but in that year the State
Rivers and Water Supply Commission recommended that the pro-
vision of an extra storage on the Macalilster Rlver be de-
ferred because costs of construction would outwelgh benefits.

The only other scuth-flowlng stream on which regulation is
proposed is the Mitchell River. Thils recelves water from
the Wonnangatta River Basin (in the alpine area). :

A 25,000 M1 storage 1s proposed at a site near Tabberabbera,
Just outside the study area, at a cost (in early 1974) of
about $7 million. This storage will safeguard the existing
Irrigation development of about 2,800 hectares along the
Mltehell River flats, allow for some additional irrigation
on the flats, and safeguard urban and industrial growth at
Balrnsdale and adjacent centres.

The feasibility of a much larger storage at the same site
nas also been lnvestigated. This would provide for irrigat-
lon and other purposes on a reglonal scale, but is not con-
sldered justified under present economlic conditions.

The approach to the assessment of water-supply projects has

thanged conslderably in recent years. More emphasis is

teing placed on the consideration of the social and environ-
mental effects of any project, along with the possible val-

ues for irrigation, urban and industrial use, power generat-
lon, recreation, and the conservation of aquatic and wetland
habitats,

In Victoria, studies of environmental effects now have a
8lgnificant influence on the nature, location, and operation

of water-conservation projects.

Within the study area, the Dartmouth project i1s the subject
of such studies. Their maln purpose is to establish the
Physical and blologlcal conditions of the ecosystems the Dam
Wlll affect, so that its influence can be properly monitored
nd operational procedures modified where necessary.
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Utilizatlon aof Surface Water Resources

Most of the study area 1s forested publlic land recelving high
rainfall. Irrigation development on farmland is virtually
non-existent. BStreams that rlse in (and derive most of theip
flows from) the area, however, support large tracts of pri-
vate lrrigation development in other regions. The catch-
ments also contribute to storages that support considerable
areas of public development in the irrigation districts of
northern Victoria and Glppsland. Tables 16 and 17 set out
detalls of both private and public irrigation development.
Table 16 also gives detalls of the numbers of authorlzed
diverters of water for domestlic and stock use and of indust-
rial permlts.

Water from Lake Hume, supplemented by excess {lows from tri-
butaries of the Murray Rlver below Albury and by diversions
from the Snowy Mountains Scheme, irrigated more than 230,000
hectares during the 1973/74 irrigation season (see Table
17). The Lake Hume storage 1s not suffliclent to support
existing irrigation development during droughts, and the
main purpose of the Dartmouth Dam is to increase the secur-
i1ty of irrigation supply and to provide for an increase in
South Australla's entitlement to River Murray water.

Lake Eildon is the majJor storage serving the Goulburn Irri-
gation System. Table 17 summarizes the extent to which
specific areas depend on it.

Lake Glenmaggle 1s the major source of supply for the Maffra
--3ale Irrigation Area, 1n which 19,155 hectares were irrig-
ated in 1973/74. A small amount of water, of the order of
10% In an average year, 1s supplied when avallable from the
unregulated flow of the Thomson River, and the remalnder 1s
supplied from Lake Glenmaggle.

Lake Buffalo safeguards development under private diversion
permits and llcences along the Buffalo and Ovens Rivers.
Simllarly, Lake Willllam Hovell safeguards development along
the King River. The total irrigated area served by these
two storages 1s about 6,000 hectares (see Table 16).

Stock, domestic, and urban water supply

Several places within the area have reticulated water supply
systems, Table 18 gives detalls of the systems supplying
the three towns - Mount Beauty, Swifts Creek, and Omeo. The
systems in the three alpine resorts - Falls Creek, Mount
Buller, and Hotham Heights - draw thelir water from nearby
mountain streams. Bogong village and Dartmouth village also
have reticulated water.

Much of northern Victoria and Gippsland depend on water that
comes from the study area for stock, domestic, and town
supplles. Water from Lake Eildon is transported as far as
the Wimmera--Mallee domestic and stock system.
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WATER REGULATION AND USE 1973/74
Drainage basin State of Irrigation Domestic Industrial
regulation Licences Total area B stock permits
& permits (ha) permits
River Murray, above Natural 14 123 23 1
Lake Hume flow
River Murray, below Regulated - 17,300 - -
Lake Hume
Mitta Mitta River Natural 61 725 g2 4
flow
Kiewa River, upstream Natural 140 2,005 105 3
of Murray River#® flow
Ovens River, upstream Partial 608 5,087 276 13
of Wangaratta (*but regulation
not King River) (L. Buffalo
& L. Will-
iam Hovell)
Goulburn River and Natural 16 132 41 1
tributaries, above flow
Lake Eildon
Macalister River (in- Partial 165 1,916 60 5
cluding Avon River)¥ regulation
(L. Glen-
maggle and
Thomson R.
diversion)
Wonnangatta (Mitchell) Natural 138 1,864 52 2
River# flow
Tambo River (*upper Natural 85 699 98 12
section only) flow
Snowy River Natural 4o 664 25 1
flow

¥ Systems considered fully committed

existing regulation).

(closed to further irrigation development based on

L9T



Table 17

IRRIGATION AREAS DEPENDENT ON LAXE EILDON AND LAXE HUME

Lake Elldon

Area or district

Area irrigated

SIOUrce or sources

Extent of dependence

1973/74 (ha)*® of supply on storage
Goulburn private diversions 6,200 Eildon, unregulat- Total, except during periods
Shepparton 37,048 ed Goulburn [low of surplus on the Goulburn
below Eildon
Rocdney 56,159 Eildon, Warznga Almost total, especially in the
Tengala--3tanhope 23,580 autumn of normal years and
Deakin 13,222 throughout dry years: Waranga
Rochester 36,215 basin provides sgome regulatlon
of inflows below Elldon
Dingee 2,264 Eildon, Waranga, As for Redney ete., except that
Calivil 9,760 Campaspe system gmall volumes are injected f{rom
Tragowel Plains 37,146 the Campaspe system at times of
peak demznd
Boort 14,723 Eildon, Waranga, Varies according to seasont
West Loddon 1,029 Loddon system typically about 60% Loddon wat-
er and 40% Goulburn water
Lake Hume
Murray Valley 48,584 Hume and uncon- Total
trolled inflows
telow Albury
Torrumbarry 104,682 Ditto Ditto
Pumped districts 30,221 Ditto Ditto o

Note: ¥Ajctual irrigated areas, which are naturally less than total irrigable areas.

891



Table 18

URBAN USE WITHIN AREA

Source of supply Quality of supply Annual Daily consumption Domiciles
& treatment consumption {thousand litres) supplied
(megalitres) Min. Max.
Mount Beauty: Reticulation generally 272 (Est.) 1,500 5,000 630, inc.
Simmonds Creek, satisfactory, although 5 indus-
West Kiewa on some occasions the trial
River E. eoli count does
exceed acceptable
limits; no treatment
facilities
Omeo: Limited number of 100 (Est.) 50 500 100
Livingstone tests carried out, but
Creek reticulation appears
satisfactory; no
treatment facillities
Swifts Creek: Reticulation appears 90 (Est.) 140 680 67

Tambo River

generally satizsfactory;
supply chlorinated

69T
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Hydro-electric power

The Klewa hydro-electric scheme relles on water for hydro-
generation from the watersheds of the Last and West Klews
Rivers as well as areas on the Bogong High Plains In the
Mitta Mitta River catchment (diverted vlia water races) - a
total of about 30,300 ha. The scheme could be extended yet
further, involving the tappling of addltlonal water catch-
ments and bullding of new storages.

It is proposed to operate a hydro-electric power station in
conjunction with the Dartmouth Dam on the Mitta Mitta River,
This would require a speclal entitlement of 37,000 M1 of
water annually.

Future requirements

Significant use within the study area of the water arising
in 1t 1s unlikely in the foreseeable future. Increased
irrigation, urban, and industrlal development outside the
area wlll, however, demand a progresslive harnessing of these
water resources by the constructlion of storages lnside and
outside it. Irrigation development has already dlctated the
regulation of much of the water ({lowing to the north and, to
a much lesser degree, the south-flowing streams.

Utilization of groundwater resources

The only part of the study area where groundwater has been
substantially utllized 1s around Benambra, where about 28
bores produce high-quallty water with total dlssolved solilds
contents ranging from 300 to 1,100 mg per 1l; yields range
from 780 to 1,800 1litres per minute. The water needs to be
softened, however, before use in hot-water services.

Water quality and treatment

The quality of water 1n each individual catchment 1s dis-
cussed 1n the Surface Water Resources section of chapter 1l.
Most of the streams within the study area flow through for-
ested public land and are not subject to most sources of
stream pollutlion. At present, no intensive testing of water
within the study area 1s conducted, but the limited inform-
ation avalilable, together with results of regular salinity
tests taken at gauging statlions both inslde and outside the
area, Indicate high quality.

Conslderable areas of agricultural development occur along
the middle sectlon of the Mitta Mitta River around Omeo and
(to a lesser degree) along the Tambo, and both these streams
are subject to intermittent high turblidity readings.

Water within the area 1s sultable for all purposes (includ-
ing urban, industrial, stock and domestic supplies, and
irrigation) with very little need for treatment.

Water resources management

Water resources management is inextricably bound up with
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land use wlth respect to catchment areas, stream frontages,
location of water users, and problems of waste-water dis-
posal. In the study area the vital need to maintain the
quality and quantity of stream flow from the catchments
forms the main link betweeéen the two.

rxtensive logging may alter stream flow regime and total
run-off, and may have some effect on water quality. The
further development of land for agriculture would have sim-
tlar effects, and mineral extraction may cause problems of
pollution and siltation. The effects of any significant
puild-up of these competitive land uses would have to be
carefully consldered.

The high value placed on the water supply characteristics
of much of the study area 1s demonstrated by the measures
taken to regulate land use. The Governor-in-Council may
proclalm a water supply catchment on the recommendation

of the Land Conservation Councll. Proclamation establishes
the lmportance of water in the management of all lands in
the catchment, and provldes the mechanism for controlling
land-use activities that may cause deterioration of the
water supply characteristics.

fatchments that have been proclalmed and that have at least
their upper reaches within the study area are Hume, Eildon,
Glenmaggle, Nicholson, and Upper Kiewa.

The Soil Conservation Authority 1s responsible for the
supervisory control of all grazing and earthworks in areas
above 1,220 metres elevation.
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21. UTILITIES

In addition to the supply of water, other types of public
services wlthin the study area have Ilmportant Implicationsg
for the use of publice land. These Iinclude the supply of
electricity and provision for transport, communications,
and survey sltes.

Electriclity

The State Electriclty Commission governs the generatlon and
bulk transmlssion of electrleity throughout Victoria. About
854 of the State's requirement 1s supplied by base-load
thermal stations 1n the Latrobe Valley. Peak-load stations
in Melbourne supply a further 1%, and the hydro-electric
schemes (Kiewa, Calrn Curran, and Eildon--Rubicon) 6%. The
remaining 8% is derived from the Snowy Mountains hydro-
electric scheme and a generating statlon on the Hume reser-
volr.

The Klewa hydro-electric generating scheme lies fully within
the study area, and in 1974/75 supplied 2.7% of the total
State output. This system is used mainly for peak-load
supply, due to the relative convenlence with which 1t can be
brought onto load or shut down. At present the three power
statlons, McKay Creek, Clover, and West Kiewa have a com-
bined generating capacity of 184 megawatts, which 1s 4% of
the State's Installed generating capaclty.

The power generated l1s channelled into the 3tate system vlia
two single-circult 220-kV transmission lines from Mount
Beauty to Dederang, and one double-circult 220-kV line from
Mount Beauty via Eildon to Thomastown. Also, from the Mount
Beauty terminal statlon and Clover Flat substation, 22-kV
distribution lines feed out to surrounding areas, and a
66-kV 1line runs from Mount Beauty to Wangaratta via Bright.

The 220-kV transmlisslon lines follow routes that, in florest-
ed land, are usually cleared to a width of at least 30 m.
The 22-kV and 66-kV distribution lines follow road reserves
or easements and are carried on wooden poles, except for a
sectlon of the 66-kV line between Mount Beauty and Bright,
which runs between steel towers.

Present trends Indicate that the demand for electrical en-
ergy will almost double in 10 years and, to cope with this,
a large expanslion of the generating system will be required.
Already a 150-MW capaclity hydro-electric generating statlon
1s proposed near Dartmouth once the dam on the Mitta Mitta
River 1s completed.

On the Klewa scheme, plans exist for the utilization of the
unused 400 m head between McKay Creek power station and
Lake Guy. Under current proposals, a new statlion would be
sltuated either on the Rocky Valley branch of the East Klewa
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River or near the confluence of the Rocky Valley and Pretty
yalley branches. The statlion would have a generating cap-
gelty of 200 or 250 MW and is being considered among the
possibilltles for peak-load supply statlions that will be re-
auired within the next 30 years.

The constructlon of a number of storage and diversion dams,
aqueducts, and underground condults - involving not only the
¥lewa catchment but also the headwaters of the Mitta Mitta
(Big) and Cobungra Rlvers - would also be sought. The add-
itional water would provide a substantlal generating capac-

ity.

pogsibilities for a pumped-storage generating station locat-
sd near the confluence of the Diamantina and West Klewa
REivers have been investigated. This would lnvolve a dam on
the West Klewa Rlver and upper storage dam at the extreme
neadwaters of Tawonga Hut Creek. An agqueduct and tunnel
would connect the upper storage with Pretty Valley storage.
Transmission lines would be located along the West Kiewa
valley. At present the need to construct such a scheme 1n
the study area 1s not expected untll at least the year 2000.

Easements

Cleared easements are necessary along transmission lines in
forested land in order to maintain safety standards, and to
allow access for malntenance. Easement width depends on
transmission voltage, the number of lines involved, and the
type of terrain. Straight-line, above-ground transmisslon
minimizes the costs and electrical losses.

Within the study area, plans for the routing of a single-
clreult 220-kV transmlission line from the proposed Dartmouth
power statlon to Mount Beauty have been finalized.

Transport

No rall heads lie within the study area, the closest being
at Mansfleld, Bright, and Heyfield. Private alrstrips prov-
lde some access, but most transport is by road.

The road authorities in the study area are the Forests Com-
mlssion, Country Roads Board, State Electricity Commission,
and, in some cases, local shires.

In recent years road-building and road-improvement schemes
have led to greatly increased access here. Less than 20% of
the study area 1s more than 5 km (plan distance) from a two-
Wheel-drive road, although many of these are two-wheel-drive
foads only in dry weather. The degree of access, however,
@lso depends on the nature of the terrain between tracks.
less than 1% of the study area is more than 5 km (plan dist-
ince) from a four-wheel-drive track. Public use of this
dtcess by both trail bikes and four-wheel-drive vehicles 1s
nereasing rapidly.

The major roads are frequently used by tourists durlng the
drler months. Those that link north-eastern Vietoria with



174

Glippsland are the Licola--Jamleson tourist road, the Dargo
road, the Harrietville--Omeo recad and Buckety Plains road
from Falls Creek, both of whieh join the Omeoc Highway, the
Omeo Highway linking Wodonga with Bairnsdale, and the road
linking Corryong with Omeo.

Some through-roads are closed for the entire winter because
of snow, but those servicing ski resorts are cleared and
maintained. Others may become impassable for short perlods
followlng adverse weather.

The construction of roads in mountain areas for timber prod-
uction, fire control, or other reasons has facilltated pub-
lie access Into these environments. Although some forestry
roads and tracks have been permanently upgraded to form
Important thoroughfares, many constructed for timber extract-
ion have become overgrown after logging operatlons have
ceased,

Several low-level all-weather roads between Gippsland and
north-eastern Victorlia have been proposed. The proponents
maintain that an all-weather through recad linking the two
reglons would bring many benefits through increased commer-
clal trade between them and an increased tourlst influx into
eastern Victoria., At present, sections of the Omeo Highway
may be closed for short perilods following snow on four or
five occaslons each year, but snow-clearing is not a serious
problem, and this service 1s already provided.

The Country Roads Board lnvestlgated the construction of a
road between Crooked River and Abbeyard and consldered it to
be uneconomic. Linking Sale to Wodonga, this route would
involve construction of 64 km of new road and a number of
bridges, and the upgrading of 187 km of exlsting road. 1t
would have a maximum elevation of 975 m as 1t crossed a gap
in the Barry mountalns. The road would reduce travelling
time getween Sale and Wodonga by about one hour when compar-
ed with the Hume Hlghway--Princes Hlghway route via Yea.

%ta E?nstruction was estimated to cost about $25 million

1976).

Consideration has also been given to constructing a road
from Mount Beauty up the West Klewa River valley, over Cob-
ungra Gap (1,350 m), and down the Cobungra River valley to
Join the exlstling alpine tourlist road above Omeo. Such a
road would probably have a slow twisting alignment, and
snow-clearing would be required on approximately 20--30
days of the year even if the road level was kept as low as
goisible. Travel time from Wodonga to Sale would be about
ours.

Alternatives have also been proposed for routes along the
Mitta Mitta valley between Omeo and Mitta Mitta township.
Four possibllltles have been recognlzed, as shown in Table
19. The alternatives are currently under investigation by
the Country Roads Board and other interested bodies. The
comparison will include, in addition to construction and
maintenance costs, soll erosion hazard, landscape quality,
and other land use conslderatlons associated with each pro-
posal.,
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ALTERNATIVE ROUTES

Length (Omeo--Mitta Mitta) km
Maximum elevation m
Length above 900 m elevatlon ¥m
Travel time by car hrs

Estimated cost of construction (1976 §)

Estimated maintenance cost over 30 yrs
(1976 %)

Route 1 Route 2 Route 3 Route 4
Existing Mount Limestone Knocker
Cmeo H'way Martin Gap
114 108 114 103
1,350 1,180 930 1,371
26 18 D.5 37
2 1.8 1.9 ¥2F
$20.3 $17.2 $17. 4 $17.0
million mlllicn millicon million
$ 4.2 $ 5.6% $ 6.1% $ 6.3%
million million million million

¥ The existing Omeo Highway {(option 1) must still be

alternatives is adopted.

malntained even if one of these

LT
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Navipgation aids

The Department of Transport maintains a set of navligatlon
alds at Mount Livingstone, near Omeo. Thls Installation

comprises a set of distance-measuring equlpment and omni-
directional radio beacons, and 1s serviced by a road con-
structed for that purpuse.

Communlcations

In addition to telephone facilities, telecommunication sites
ocecupy a number of areas. The Post-Master General's Depart-
ment, Forests Commission, and State Electriclty Commission
use this means of communiecation in the discharge of their
responsibilities. The P.M.G. Department has a total of 10
radlo lnstallations in the study area, conslsting variously
of buildings, towers, and poles. Four new lnstallations are
proposed - at Glen Valley, Sam H111 (Omeo), and two sites at
Mount Buller.

Other services

Apart from the above utlilities, many other institutional
uses require small areas of public land. These include
schools, cemeterles, and trigonometric stations.

References

Anon. "Power from Kiewa." (State Electricity Commission:
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22. LAND USE RELATIONS

Preceding chapters of this report have described the natural
resources of the study area and discussed the existing and
potential utilization of resources on public land. Hazards
assoclated with these uses have also been consldered.

Groups with a wide range of interests are makling growing de-
mands for resources on public land. In this situation the
interactlon of various uses becomes an important issue that
must be considered before decisions can be made on the allo-
cation of public¢ land. This chapter examines the nature of
the interactlons.

Land use compatibllity

Each type of land use requires a certain set of resources
for 1ts operation, and these have been discussed in the re-
levant chapters. In many cases the resources required over-
lap in both time and space, thus providing a source of pot-
ential conflict. Moreover, the operation of each will have
a series of direct and indirect effects on most other uses.
These effects may be considered as:

¥ beneficial - resulting in an increase in another activity
or activities (complementary uses)

* harmful - resulting in a decrease in another activity or
activities (competitive uses)

¥ negliglble = having no effect in elther direction (supp-
lementary uses)

The nature of these effects will determine the degree of
compatibllity between two or more land uses, and hence their
abllity to be combined in order to obtaln the best comblnat-
lon of uses on a land management unit. In practice, there
are several amellorating factors, which include the
following:

¥ fActivities occur at different levels of intensity. (In-
compatiblllity between two actlivitles at a high intensity
may be reduced if the operations of one become less inten-
sive.)

* Some activitles occur for a short period, thus restricting
thelr effects and allowing other activities to econtinue
in intervening periods.

* Often an activity only occurs in a small part of a wider
area, thus localizing its effect. (Thlis enables other
activities to continue in the general area.)

* Compatibility between uses in an area changes over time as
the once-harmful effects of one activity are lessened.
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¥ Prevalling social attitudes towards the tolerance of harm-
ful inter-effects may change. (In some cases improved
technology - for example better methods of water treatment
- helps change these attlitudes.)

¥ Skilful management technliques can reduce possible compet-
itive effects of an actlivlity on others.

Land use flexibility refers to the degree to which any one
activity precludes (by 1its operation) other activities'
utilization of a given resource. Flexible uses include those
having either negligible or beneficial effects on others.

The following sections glve a general outline of relations
between broad land use categories in the study area. This
report does not deal with relations between various activit-
ies or aspects within each majJor category of use, although
the same principles would apply. Those between various [lorms
of recreation, however, are briefly considered.

Agricultural production

The elearing of land in the study area for agrlcultural act-
ivities has 1n some cases Introduced a diversity of wvisual
interest that has provided enjJoyment for many people, includ-
ing those engaged in sightseeing, plenlicking, and other forms
of passive recreation. The pastoral river flats along the
Macalister Rlver, for example, provide a contrast with the
enclosing forested mountalns.

Clearing and development of land for agriculture 1s normally
incompatible with conservation of native fauna and flora
since, although some specles benefit, most are severely re-
duced in number or eliminated by the removal of native forest
and the introductlon of allen plants and animals.

Agriculture can affect water production, as the conversion
from forest to grassland may lead to increases in total water
yleld, turbidity, and salinity, as well as a reduction in
summer stream flow. Pollutlion may also result from excessive
or Injudiclous use of fertilizers and pesticides or from the
concentratlion of stock near water-courses.

Forest grazlng can conflict with nature conservatlion because
of the disturbance to the environment caused by stock grazing
and watering, and the introduction of alien plants. It 1is
also competltlve with some forms of recreation that require
natural envircnments. With careful management, however, it
may be compatlible with catchment protection and water prod-
uction in most environments.

Apleculture

Apleulture 1s a flexible land use, which is based largely on
the malntenance of native flora. It is competitive to some
degree with uses such as agriculture.
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Hardwood tlimber production

This 1s a relatively flexible land use, particularly when
carrlied out at only a low Intensity. It 1s compatible with
forest grazing, honey production, and all but the strictest
forms of nature conservatlon. It can benefilt some forms of
outdoor recreation by providing access tracks for walking
and pleasure driving.

Harvesting operatlons have an immediate effect on values
such as vegetatlon, fauna, and landscape. Most effects may
be shortlived, but some are likely to be long-term., The
effects become more noticeable as the size of the area being
harvested increases. In mountainous terrain the visual
impact of harvesting may advsersely affect some recreatlon
values at polnts some distance from the actual operation.

Increasing the levels of hardwood production decreases 1ts
compatibility with other uses, such as nature conservation
and many forms of recreation. Intensive production practlic-
es may favour certaln timber speclies, remove trees contaln-
ing animal nest sltes, greatly reduce the size to which
trees are allowed to grow, and intensify harvesting activit-

les.

Hardwood timber production competes with agricultural prod-
uction and with recreation activities requirling solitude.

Water production and conservation

The production of water is an important use on public land.
To some extent 1t 1s competitive with agriculture, hardwood
timber production, mining, and recreation, depending on the
intensity of production and the management techniques em-
ployed in these activities.

The competition applies especially to the quality of water
and the seasonal distribution of yleld.

Logging, road-making, clearing, grazing, and pedestrian or
vehicular traffic can contribute to soll disturbance and re-
duced water absorption, causing 1lncreased surface flow,
which results in stream turbidity and increased peak stream
flows.

Water storages increase the opportunities for some forms of
recreation, such as lakeslde picnicking and water-based act-
ivities,.

Inundation by water in storages has varlous effects on nat-
ure conservation. It destroys the original habitats, and
this may be 1mportant 1f the area contalns endemlc or not-
able species. The water body, however, creates a new
aquatic habitat that has value for some fish and waterfowl.
Variations in level as it is utilized can reduce its value
for nature conservation. Storages alter flow regimes and
may also affect water temperature and oxygen content down-
stream. Thus they can affect wildlife hablitat away from the
dctual storage site.
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Compatibility between water utilizatlion and nature conserv-
ation can be enhanced by design of structures and operatlion
procedures, Dartmouth Dam, for example, has a high-level
outlet incorporated in its structure. This can be used to
amelliorate any elfecta on downstream wlldlife habitat caused
by the temperature of water released from the storage.
Provislon has been made in the dam structure for possible
future construction of a multi-level intake tower if thils

is ever considered desirable.

Public utilitles and transport

In general, provision of these services requires the setting
aslde of small areas of land only, but in most cases this
represents an inflexible use., Land is required to provide
sites for facilltles such as rcads and structures for the
generatlion, transmission, and distribution of electriecity,
for telecommunlcation installatlons, and for trigonometrical
stations,

Transport routes have been essential for the development of
all economliec land uses and have lncreased the opportunities
of many pecple seeklng recreation. Road construction in
remote areas, however, may reduce thelr solitude appeal.

Cleared easements for electrielty transmission are competit-
ive with vegetatlon and some wildlife habitats, and may be
visually unattractive from some viewing points. Recently
adopted policles regarding the design and installation of
transmission lines (which aim at retaining as much vegetat-
lon as practicable along easements) will reduce the conflict
with some other uses.

Telecommunlicatlion lnstallations on summits or peaks may con-
flict wlth scenlc and other values, especially where slted
on attractive or remote landscapes.

Urban and Industrial uses

Urban areas contaln a multitude of different actlivities that
collectively are competitive in space with most non-urban
uses, lncluding agriculture, timber production, aplculture,
water conservatlon, mining, and many forms of outdoor rec-
reation. Morecver, the presence of urban areas {by intens-
ifying the utllizatlon of, or requirement for, most re-
sources) undoubtedly compounds the competlitlon between many
actlvities in adjacent areas of public land.

Nature conservatlon

Areas set aslde speclifically for strict nature conservation
and for scientiflc purposes are competitive with all other
uses except water production, and are therefore inflexible.

The use of large areas of publlic land for recreation, water
productlon, and hardwood production can, however, be com-
patible with the retention of many nature conservation val-
ues. But these values are incompatible with activities that
radlcally change the natlve vegetation, such as urban dev-
elopment and many agricultural enterprises,
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Mining

Mining and extractive industries are scattered throughout
the study area. These can be competitive with most forms of
land use through site disturbance, roading, and pollution.
Competition 1s usually localized, however, and its degree
depends on the type and scale of operatlion. Underground
mining does not usually involve as much site disturbance as
open-cut mining or surface stripping, but dumping of waste
material such as mine tallings may still conflict with other
uses. Cyanide polsoning of people or stock by drinking wat-
er 'lowing from mining dumps treated with this chemical is a
hazard in some areas.

Assoclated accommodation and on-site processing of materials
can contribute to pollutlon of streams and of the atmosphere.
Most effects of this nature, however, can be minimized by
proper location, design, and maintenance. Conflict with
landscape wvalues 1s localized - but may be serious where
these values are high and the mining operations are cbvious.
Exhausted quarries and open-cut mines may be useful as rub-
blish dumps or sites for some forms of recreation.

Outdoor recreatlion

Qutdoor recreation encompasses a wide range of activities.
Their relations with other land uses vary according to their
type and intensity. Some pursults such as adventure driving,
fishing, and bushwalking can become self-competitive, espec-
ially at high usage rates. Wilderness recreation is incom-
patible with most other uses as 1t requires both land where
Man's activities are minimal and also a low density of visit-
ors, but 1s compatible with water productlon.

Bushwalking and cattle-grazing conflict where they use common
water sources and camp sites. The presence of cattle, espec-
ially in natural open areas, introduces an element that many
walkers regard as allen to the natural environment they seek
to experience. On the other hand, walkers often follow
cattle tracks and use cattlemen's huts for shelter.

Vehlcular tracks, logging roads, and recently harvested tim-
ber stands are competltive with the natural surroundings that
many bushwalkers seek. Roads and tracks, which in some areas
inerease the accessibllity of prime bushwalking areas for
weekend or long weekend trips, usually increase the conflicts
between bushwalkers, four-wheel-drive-vehlcle users, and
trail-bike riders. The noise of trail bikes and the compet-
%gian for camp sites appear to be the maln sources of con-
iets

Competition between different recreation activities often
centres on huts, which tend to attract people to a particular
site - intensifying track eroslion, rubbish-dumping, and
trampling and cutting of vegetation. Huts, however, provide
a8 facility for many people and may add to the charm of the
mountain areas. With careful siting, plus careful cholce

of construction materials and adequate maintenance, they can
add to an area's capability for many forms of recreation.



182

There appear to be few conflicts in winter in the study
area. Deer-hunters use the lower country during thls period
and make few contacts with other visitors. Huntlng with
hounds and stalking, however, are not usually compatible 1n
the one area at the same time.

At the higher elevations in winter, logging and mining oper-
atlons cease, the cattle are taken to home pastures or lower
elevations, and adventure driving is restricted. Cross-
country skling and downhill skiing use different types of
terrain. the use of snow-moblles 1s strictly controlled
and, except in search and rescue operations, is limlted to
authorlzed personnel using defined village-access ways.
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BLOCK DESCRIPTIONS
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BLOCK DESCRIPTIONS

This part descrlbes for each bloek 1ts locatlon and land
tenure, the nature of the land, present uses, capabllitles
for various uses, present condition of the land, and likely
land use hazards.

A conslstent format of headings and sub-headings has been
used to help compare specific information for various
blocks. BSome sections deal only with the public land.
These Include vegetation, recreatlon, apiculture, and wood
productlon.

A key diagram on the following page gives the approxlmate
location of each block in the study area. GQreater detail
for all blocks is shown on Map 1.

Appendlx 2A 1lists the sclentific and common names of all
plants mentioned in the text, and 2B llsts the slgnificant
plants recorded for each block, The vertebrate fauna record-
ed for each bloek are listed in Appendix 3, and Appendix 4
1ists the noxlous weeds by blocks, with an indication of
thelr distributlion.

Capablility

This term refers to the value of the land for the particular
use to which 1t may be put. Present levels of use are des-
cribed, where possible, to glve some indication of capabil-
ity. The potentlial productivity of land 1s Important, part-
ieularly in the long term. For some uses such as nature
conservation 1t 1s based primarily on the inherent charact-
eristies of the land. For others it also depends on inputs
(such as fertilizer appllcatlions) that ralse productivity.

Capabilitles are glven in general terms only, because the
amount of Informatlon avallable has varied from block to
block, and because some of the values have been difficult to
quantify.

In assessing capability, comparisons have been made with
other blocks and, where practical, with other parts of the
State. The ratings for various uses cannot be directly com-
pared with each other.



Alpine Area

1:1 000 000

" L] L) "W m
1 r

Hilgmatras

Land Conservation Council
Victoria

b
_ | DESCRIPTIVE |
X AW | A L " |
ol <1  BLOCKS ey
st e |
- ¥ i o '
B : — — Study Area Boundary Fi :
.-_ # e é: :
e - SR ~—  Descriptive Block Boundary = |
o i v, B o . ..-._;!
B Ay | Public Land o Rubrt A
s gm0 5 o R b |
. poaE § P .
s T ] :
LS ik SN P T -.:-.1 L ’_'“'. P b ¥ __l
""" il A |

1487

4491



186

1. SKENE

A. Location and Tenure

Skene block covers a total area of 41,500 ha, all of which
is publie land in the form of unreserved Crown land, eXcept
for a small area of freehold land along the eastern bank of
the Goulburn Rlver, near Snake Creek.

County of Wonnangatta: Parlshes of Knockwood and Kevington.
B. Nature of the Land
1. Climate

The c¢limate 1s influenced most by the elevated mountainous
terrain of the block and the prevalling westerly air stream.
The alr streams deposit most of thelr molsture on the slopes
and ranges west of the Great Divide - which forms a high
ridge on the eastern border of this block.

Average annual rainfall varies from 1,200 mm on the western
and southern borders to more than 1,600 mm at Mount Skene.
Much of this falls as snow during the winter months when
dally mean temperatures are low.

Regular snowfalls can be expected above 1,000 m from June to
October, but can occur at any time of the year during the
irregular "southerly outbreak". On the higher elevations
around Mount Skene, snow may perslst for a few months.

2. Geology and physlography

The predominant land form is moderately dissected mountain-
ous terrain, developed on alternating beds of steeply dipp-
ing Lower Ordovlician felspathic sandstones and siltstones
(Donnelly and Serpentine Creek beds) and Upper Ordovicilan
black shales (Easton Shale). The Lower Ordovieian sediments
were previously belleved to be Silurian in age and are shown
as such on the geological map.

Lower Devonlan sandstones and slltstones (previously believ-
ed to be Silurlan in age) outcrop around the Goulburn River.
Cambrian volcanlics with minor sediments are exposed in the
Jamlieson River Valley (south branch) and further south at
Connors Plain.

Remnants of early Tertiary basalt exist on the Spring Hill
and Connors Plain plateaux (1,250 m and 1,200 m respective-
ly). Other plateaux occur along the Great Divide at Mount
Shillinglaw (1,250 m) and at Mount Skene (1,570 m), the
highest point in the block.

MajJor rildges extend from the Mount Skene area towards the
Goulburn River, with up tc 500 m between ridges and adjacent
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valley floors. The lowest elevatlon is 350 m along the
goulburn River on the study area border.

3. Soils

The area conslsts of highly dissected mountains on predomin-
antly sedlmentary rocks with elevations ranging up to
1,571 m at Mount Skene,

The broad, highest ridge crests have shallow organic loams
and stony leoams, which tend to shallow friable brown gradat-
jonal solls on lower ridges. The higher slopes carry fri-
able brown gradational soils, and the shallow forms and
stony loams are more common on steep dry slopes and at low-
er elevatlons.

On molst lower valley slopes frlable red gradational solls
predominate, but stony red gradational solils are typical on
the drier slopes in the valleys. Gravelly loams are common
in steep valley bottoms. The basalt residuals of Connors
Plain and Spring Hill have red gradational solls.

§, Vegetation

Sub-alpine grasslands and heathlands are confined to a few
locatlions north of Mount Skene at about 1,500 m elevatlion.
Snow gum open forest and thicket is more extensive, but gen-
erally restricted to elevations above 1,300 m at Mount Sun-
day, the high ridge trending north--south from Mount Skene,
between Mounts Singleton and Selma, and along part of the
Champion spur. Ash-mallee is assoclated with snow gum south
of Mount Skene and near Mount Selma, Understoreys may be
shrubby (Muellers hush-pea, alpine oxylobium, alpine pepper,
and dusty dalsy-bush), heathy, or occaslionally grassy.

Mountain gum--snow gum open forest occurs between Mount Sun-
day and Rumpff saddle, at Mount Shlllinglaw, and on the
Champlon spur at elevations of 1,200 to 1,250 m.

Extensive stands of alpine ash open forest IV occur below
sub-alpine forests in stream headwaters at elevations gen-
erally ranging from 900 to 1,300 m. These forests also
flank the Jamleson--Licola road along the Great Dividing
Range from south of Mount Skene to Spring Hill. Most stands
elther have been harvested or are wildflre regrowth stands.
Understoreys may be shrubby (hop bitter-pea and silver
wattle) in regrowth forests. Understoreys with scattered
shrubs such as silver wattle and gorse bitter-pea or shrubby
understoreys (blanket-leaf and hop bitter-pea) are typlcal
of mature forests.

Open forest III generally occuples sheltered aspects below
the alpine ash, and descends to the lowest elevations in the

block. Narrow-leafl peppermint, associated with mountain gum
and manna gum, predominates.

Understoreys are usually shrubby (silver wattle and austral
bracken), but may be grassy. There are minor occcurrences of
messmate stringybark in moist gullies, with blanket-leafl,
musk dalsy-bush, and Victorian christmas-bush understoreys.
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Dry exposed aspects below 1,200 m carry open forest II or
open [orest I. Broad-leaf peppermint, brittle gum, and
candlebark forests occur mainly in the Blaeck and Snake Rlver
catchments. Understoreys are usually heathy, Including
specles such as narrow-leal bitter-pea, prickly bush-pea,
daphne heath, and honey-pots. At the lower elevatlons red
stringybark and long-leaf box are assoclated tree species.

5., PFauna

The fauna of this block 1s not well documented., Four natlve
mammal, fifty-nine native bird, and slx amphibian specles
have been recorded. The Goulburn River, Jamleson River, and
other streams provide wetland habltats. Rilverine forests
are restricted to lower sections of the major streams. Sub-
alplne open areas are restricted to the Mount Skene area,
but sub-alpline woodland 13 distributed along the higher
ridges. Wet open forests and dry open forests are exten-
slve.

Bilrds recorded In wetlands inelude the white-necked heron,
which frequents streams and other wetland habltats. Those
in sub-alpine grasslands include the emu, welcome swallow,
Australlan plplt, and white-backed magple. Wet heathlands
are inhabited by the brown thornbill, white-browed scrub-

wren, yellow-faced honeyeater, and white-eared honeyeater.

Species recorded in sub-alpine woodland include the Austral-
ian ground thrush, southern yellow robin, and eastern spine-
bill. Interesting specles in wet open forest include the
powerful owl at Connors Plaln, and the Lewin honeyeater near
Mount Skene,

Recorded mammals include brush-tailed possum, common wombat,
brown antechinus, and the bush rat, all typical of open
forest. Introduced specles Include the rabbit, fox, and
sambar deer.

The common eastern froglet, Vietorian froglet, brown tree
frog, Lesueur's frog, leafl green tree frog, and Verreaux's
tree frog have been recorded in the block.
6. Land systems
The Wermatong High, Wermatong Low, Darbalang, Mount Skene,
Connors Plalin, and Barry Mountalns land systems are repres-
ented 1n the block.

C. Present Use and Capabllities
1. Nature conservation

This block has moderate to hlgh capabllitles for nature
conservation. Environments range from sub-alpine woodlands
to riverine forests. Most areas have been roaded and many
timber stands harvested.

Although not well investigated, the flora of this block 1s
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known to lnelude five slgnificant specles, four of which
gecur on the summit of Mount Skene.

These are ash-mallee (Fucalyptus kybeanensis) at its most
westerly locality: the carraway (Oreomyrrhies brevipes); the
small-flower mat-rush (Lomandra mierantha var. sororia) only
known at several sites; and the lilac berry (Trochocarpa
elarkei), which 1s endemic In the western parts of the Vie-
torian Alps.

2, Recreatlion

Features of this block (one of the closest to Melbourne) in-
clude the Goulburn and Jamieson Rivers and Mount Skene., It
has high to moderate capabilities for recreation driving,
fishing, and deer-hunting, and moderate capabilitles for
eross-country skiling, canoeing, bush-walking, and fosslcking.

Although thils alpine area is the closest to Melbourne, bush-
walkers only use it infrequently. The existence of a major
tourist road crossing Mount Skene, the large number of roads
and tracks in the area, and extenslive logging have reduced
its attractions for them. A walklng track that crosses the
headwaters of the Black Rlver ascending to Mount Shillinglaw
and along the Great Divide to Mount Sunday receives moderate
use.

This block supports a moderate amount of recreatlon driving,
particularly the main ridge tracks between the Jamieson--
Hount Skene--Connors Plain road and the Goulburn River. Some
traffic 1s associated with the attractlions of the Gaffneys
Creek, Woods Polint, and Aberfeldy areas. The Llcola--Jamle-
son tourdst road traverses the block and recelves regular use
In summer.

Sambar deer are hunted throughout the block, including around
Mount Skene and 1In the Black River valley. The Jamieson and
Goulburn Rivers provide opportunitles for fishing.

The high ridge extending north and scuth from Mount Skene
provides opportunities for cross-country skiing and is access-
ible by two-wheel-drive road from Jamieson and Licola.

The Goulburn River upstream of Knockwood offers occaslonal
seasonal opportunities for canceing. This section 1s rarely
used; however, the sectlon between Knockwood and Jamleson
provides a popular weekend trip.

Fossickers engage in gold-panning on the Jamieson gold-field.
The Cinnabar mine near Jamleson provides interest.

3. Agriculture

Pive of the six grazlers using the public land are based in
Gippsland, with properties at Licola North, Glenmaggle,
Heyfield, and Briagolong. The other 1s based at Mansfileld.
About U400 adult animals are grazed here during summer, malnly
in the grassy alpine ash forests and snow gum woodlands

along the higher ridges. About 150 of these are cows and
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tneir calves and 250 are dry cattle. Angus is the predomin-
ant breed. Main access routes are Middle Ridge to Mount
Skene and the Licola--JdJamieson road. There 1s negliglble
private land in the block.

Forest-grazing capabllity 1s moderate, and 1s based mainly
on the management of alpine ash forests. Capabllity for
agricultural development 13 low,

4. Apleculture

This block 1s accesasible to and often used by aplarists, but
acecess could be improved. Main honey {lora are snow gum,
alpine ash, ash-mallee, brittle gum, and black sallee.
Understorey plants valuable for pollen and sometimes nectar
ine¢lude beard-heaths, parrot-peas, oxylobiums, and hop
bltter-pea.

5. Wood production

Much of the block has a high capablility for timber product-
lon. Stands of regrowth and mature alpine and mountain ash
totallling 12,800 ha occur along the Great Dividing Range,
north-west from Mount Skene, and in the South Jamieson River
and 1ts tributaries. Most of the stands reached by forest
roads have been harvested and regenerated. Extensive stands
of moist foothill forest - composed malnly of messmate and
manna gum - occur in Handford Creek and the Jamieson River,
and adjacent to ash stands on the fall Into the Goulburn
River. These have moderate to high capabilities for timber
productlon.

Each year, the 11 mills (three at Mansfleld, six at Heyfield,
and one each at Benalla and Jamieson) together cut about
30,800 m3 of sawlogs from about 420 ha of forest. A.P.M,
obtains pulpwood supplles from integrated harvestling operat-
lens.

6. Minerals

The former Aberfeldy gold-fleld extended along Champion 3pur
in the southern part of the block, but the block has only
poor possibilities for further gold production. Good poss-
ibilltles for nickel discovery are, however, assoclated with
Cambrlan rocks iIn the north-eastern part. Mercury deposits
are known in the north.

T+ Water production

The main streams are the Goulburn and Jamieson Rivers, sect-
lons of which form the western and northern boundaries, The
entlre block receives more than 1,200 mm rainfall annually.
It includes less than half the Goulburn River catchment, and
the total mean annual discharge of this stream is 403,600

Ml. Water quality is high in all streams. Lake Eildon, used
mainly for Irrlgation supplies, receives some of its inflow
from catchments in this block.

The capabllity for water production 1s high.
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D. Hazards

The soil erosion hazard ls highest around the sub-alpine
environs of Mount Skene and lowest in the wet mountain for-
ests on the more gentle slopes. The fire hazard is high.

A fire lookout at Mount Skene 1s manned when necessary.
Seven noxlous weed specles have been recorded in the block.
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2. BULLER

A. Loecatlon and Tenure

The block covers a total of 72,900 ha, of which 65,500 ha
(90%) 1s publie land. This 1s mostly reserved forest
(43,500 ha), and includes an alpine reserve at Mount Buller,
Unreserved Crown land totals 22,000 ha. The freehold land
15 mainly confined to the north-west slopes of the Eastern
Highlands.

County of Wonnangatta: Parishes of Changue, Narbourac, and
Warrambat.

County of Delatite: Parishes of Mirimbah, Merrijlg, and
Gonzaga.

BE. MNature of the Land

1. Climate

Being on the edge of the Eastern Highlands, the block exper-
lences the full effect of cold fronts from the prevailing
westerly alir stream. South-westerly to north-westerly air
streams deposlt thelr molsture after cooling on uplift from
the undulating lowlands to Mount Buller and the Great Divlde,
which forms a high ridge on the eastern border.

Average annual rainfall inereases from 780 mm at Merrijig

to over 1,600 mm at Mount Buller, 15 km east, and also along
the Great Divlide and The Bluff. 8now may persist on the
higher peaks and rldges from June to October. Snow falls
regularly above 1,000 m during this period and has fallen

at Merrli]ig on occasions.

2, Geology and physlography

This block, on the north-western edge of the Eastern High-
lands, has strongly dissected mountalnous terralin bordering
on lower undulating land. It is the source of three major
tributaries of the Goulburn River: the Delatlite, Howqua, and
Jamieson Rivers, all of which flow into the Eildon reserv-
olr. A dendritle stream pattern has developed west of the
Divide, with valleys broadenlng towards the west. Mount
Buller (1,804 m) 15 the highest peak west of Mount Hotham.
The skl village 1s located on a small plateau capped with
Oligocene basalt. A low pass (890 m) in the Divide occurs
between Mount Sunday (1,380 m) and Mount McDonald (1,626 m)
In the scouth.

Upper Devonilan--Lower Carboniferous sediments border the
block on the east and north-west. Gently dipplng beds of
these sediments have formed a basin and small plateaux north
of the Delatlte River. 8mall plateaux on The Bluff (1,700
m), Mount Lovick (1,540 m), and Mount Howitt (1,746 m) are
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pordered by steep escarpments descendling towards the Howqua
River. The sedlments have been cut through to expose, in
the west, belts of Cambrilan voleanlics with minor sediments
(Howqua greenstone) and alternating beds of Lower Ordovician
felspathle sandstones and siltstones (Donnelly and Serpent-
ine Creek beds) and Upper Ordoviclan black shales (Easton
shale). The felspathlc sandstones and slltstones were
previously belleved to be S5ilurian in age and are shown as
such on the geological map, but are now regarded as Lower
Ordovician.

The mountainous area around Mount Buller and Mount Stirling
is composed of Middle to Upper Devonlan granltes. A remnant
of Upper Devonlan volcanlces forms a small plateau in the
Mount Timbertop region.

3. Solls

Wide ranges in climate, topography, and rock type occur 1in
this block, sc 1t has a large number cof different soils.

The highest areas, such as Mount Buller and The Bluff, have
shallow organlic loams and stony loams wlth limlited areas of
peats and humlfled peats.

At lower elevatlons, friable brown gradational solls predom-
inate on moist slopes on most parent materials. On the drier
slopes on granitlce rocks, however, massive gradational soils
predominate, and on sedimentary rocks the solls are shallow
friable brown gradatlonal, with stony red gradational soils
at the lower elevations.

The bread valley bottoms in the north-west have red gradat-
lonal scils on the steeper slopes and yellow duplex solls

on less-steep slopes. OGravelly loams are common in steep
valley bottoms. Dark cracking clays cccur along some streams
in these areas.

k. Vegetation

Herbfields, heathlands, and mosslands generally occupy areas

above the tree line in this block. These grow at elevatlons

ranging from 1,680 to 1,800 m at Mount Buller, and 1,680 to

1,750 m at Mount Stirling. They are also found at elevatlons

between 1,600 and 1,700--1,740 m at Mount Marjorie and Mount

g?w%tt respectively, and from about 1,580 to 1,770 m on The
uf'f,

Snow pum open forests and woodlands occupy high ridges

(Razorback Spur, Thorn Range, and The Bluff) and the upper

Slopes of Mounts Buller, Stirling, Howltt, Clear, and Mag-

dala, at elevations from 1,460 to 1,680 m. Snow gum wood-

é?nds descend to about I,Eﬁﬂ m on the north face of The
uf'f,

Mountain gum--snow gum forests occur at scattered locations
(Mount Timbertop, the Jamleson--Howqua divide west of The
Bluff, and the Great Divide near Mount Clear). Understoreys
Vary from prassy to shrubby and on dry sites typlcally
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Include c¢lustered everlasting, kangaroo grass, and gorse
bitter-pea.

Extensive alpine ash forests 1In the bleock are situated below
snow gum forests arcund Mounts Buller and Stirling and the
Razorback Spur. Large stands also occur In the headwaters
of the Jamieson River and north of Howitt Spur. These have
211 been harvested to a large extent, but some mature stands
are to be found around Mount Buller, and in the Jamieson
River and Lickhole Creek headwaters. Fire regrowth stands
are scattered. The forests range in elevation from about
850 m on sheltered sites up to about 1,460 m. Understoreys
are mainly heathy to shrubby,

Narrow-leaf peppermint with assoclated manna gum and mount-
aln gum commonly comprise open forest III. These forests
occupy most of the valleys below the alplne ash. Under-
storeys vary from wet gully type (blanket-leaf and Victorian
christmas-busgh) to shrubby (sllver wattle, austral bracken,
and priekly currant-bush), or are grassy (kangaroo grass).

River flats and some lower slopes support stands of manna
gum open forest III. Dry steep aspects on the lower valley
slopes support broad-leafl peppermint--candlebark open forest
IT with mainly heathy understoreys of narrow=-leaf bitter-pes,
gorse bitter-pea, tussock-grass, and gulnea-flower.

5. Fauna

This block is among the best-dcocumented in the study area.
Twenty-three native mammals, 106 native birds, nine rep-
tiles, and eight amphibians have been recorded, as well as
the sambar deer and several octher Introduced species.

Wetlands along the streams are in some cases assoclated with
riverine hablitats of manna gum and narrow-leaf peppermint
open forest with shrubby to grassy understoreys such as along
the Howqua River and Jamleson River (north branch).

Alpine and sub-alpine grasslands, heathlands, and herbfields
are located on the highest peaks. These are flanked by sub-
alpine woodlands and, lower down, wet open forests of alpine
ash and narrow-leaf peppermint. Dry open forest 1s limited
to dry aspects. Seml-cleared and cleared areas are located
around Merrijig.

Wetlands provide habltat for the platypus and eastern water
rat, and various waterbirds such as the white-necked heron
and wood duck.

Natlive mammals recorded Iin the riverine forests of manna gum
and narrow-leaf peppermint along the Howqua River comprise
the eastern plgmy possum, eastern grey kangaroo, greater
glider, brush-tailed possum, ring-talled possum, common wom-
bat, brown antechlinus, bush rat, long-nosed bandicoot, and
dingoc. This habitat 1s rich in bird speciles and includes,
for example, the Australlan goshawk, superb blue-wren,
striated thornbill, white-browed scrub-wren, southern yellow
robin, golden whistler, eastern whipbird, red-browed tree-
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ereeper, white-naped honeyeater, noisy friar-bird, and olive-
backed oriole.

Alpine and sub-alpine open areas support bush rats, brown
antechinus, and Swalnson's antechinus in wet heathlands and
mosslands, The broad-toothed rat has also been recorded in
this habitat. The little falcon and nankeen kestrel hunt
gver these areas in summer. Other birds recorded here in-
clude the fairy martin, Australian pipit, pilot bird, flame
robin, and white-eared honeyeater.

Mammals 1n sub-alpine woodland include the bobuck, bush rat,
Swainscen's antechinus, brown antechinus, and common wombat.
Characteristlc blrds found include the gang-gang cockatoo,
ecrimson rosella, brown thornbill, white-browed scrub-wren,
pilot bird, flame robin, olive whistler, eastern striated
pardalote, yellow-faced honeyeater, white-eared honeyeater,
ecrescent honeyeater, and little raven.

In wet open forest, mammals 1lnclude the eastern grey kangaroco,
black wallaby, brown antechinus, greater glider, long-nosed
bandicoot, feather-talled glider, bush rat, and others typi-
cal of this habifat. Characteristic birds include the crim-
son rosella, laughing kookaburra, white-throated tree-creep-
er, and pied currawong.

Dry open forest contains recorded mammal specles similar to
those found in wet open forest, ineluding the echidna, ring-
tailed possum, sugar glider, greater and lesser long-eared
bats, and the little bat - all of which might be expected in
wet open forest also.

Nine reptile specles have been recorded - the tree dragon,
McCoy's skink, grass skink, garden skink, water skink, Cunn-
ingham's skink, southern blue-tongue, copperhead, and blind
snake (Typhlops nigrescens). The eight amphibians recorded
are the common eastern froglet, Lesueur's frog, Verreaux's
tree frog, Victorlan froglet, eastern banjo frog, brown tree
frog, and brown toadlet.

6. Land systems

The Wermatong High, Darbalang, Barkly, Koonika, Buffalo,
Mirimbah, Cambatong, Tabletop, Merrijig, Tolmie, Buller (Sed-
imentary), Buller (Ignecus), Howltt Plains, Stanley's Name,
Stirling, Skene, and Speculation land systems are represent-
ed In the block.

C. Present Use and Capabilitles
1. Nature conservatlon

Nature conservation values are high over much of this block.
Environments range from alpine herbfields to riverine for-
ests. Geology 1s varied. Roading provides access to most
parts except in the Governor's area. Bird and mammal spec-
ies have been well documented and are rich in numbers and di-
versity. The broad-toothed rat has been recorded near Mount
Timbertop. A rich and diverse Upper Devonian fish fauna,
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ineluding complete and articulated skeletal material, has
been recorded at a single slte In the headwaters of the
Howgua Rilver,

Twelve significant plant specles occur in the block, seven
of which are regarded as highly significant. The bent-grass
Deyeuxia parviseta 1s known elsewhere In Victoria only in the
Nunniong area and at Mount Wellington. The rare alplne fin-
ger-Tern (Gramitie armstrongii) is found only occasionally
on the hlgher peaks of the alps., The block also includes the
most westerly records of a rare alplne buttercup (Ranunculus
etechleranus), which is endemle to the study area, the lllac
berry (Prochoearpa elarkei), and the bedstraw Galium bini-
felium, which 1s an East Glppsland coastal plant. Mount
Buller 1s the type locallty for at least nine plant specles,

2, Reereation

Apart from a number of attractive streams, rugged ranges,
and high mountains, leatures of the bleck include the ski
resort at Mount Buller and remains of an old township on the
Howqua River., Capabllitles are very high for downhill ski-
ing and bushwalking, high for horse-riding, recreation driv-
ing, hunting, fishing, and canceing, moderate for ice-climb-
ing, wilderness recreatlon, and ¢ross-country skiing, and low
for lossicking.

For bushwalkers, thls block 1s one of the most lmportant in
the area. The combination of high rugged mountains with
attractive river valleys in an area within 32 hours drive of
Melbourne has made it very popular. The Howgua River is a
key feature, providing pleasant walking access to many points
of iInterest and providing excellent camping sites. Many
routes to the surrounding peaks beglin from Howgqua track.
Mount Howitt is a natural junctlon at the head of the King,
Howgqua, Wonnangatta, and Macallster Rivers, Other popular
walking routes lead to the summit of Stirling from the Cir-
cult road, along the Thorn Range, along the lower Jamieson
Rlver to Mitchells, from Frys tc the Jamleson Rilver and Mount
McDonald via Lickhele Creek {(traversing a substantial un-
roaded area), and also from Mount Sunday along the Great
Divide to Mount Howitt. Walkers include school groups (some
wlth permanent nearby accommodation), youth groups, and fam-
11y groups.

Commere¢ial horse-riding tours operate ocut of Merrli]ig for
several days at a time. Areas visited include the Howqua
valley, Mount Lovick, Mount Clear, Mount Howitt, and Howitt
Plains. Cattlemen's huts are often used for overnight stops,
and actlvitles are sometlmes centred around the management of
cattle in the high country.

Recreation driving is also popular here. The easy access
from Melbourne and outstandlng features of the area attract
many four-wheel-drive owners, especially on weekends. Tracks
and roads most often used appear to be around Mitchells, from
Mount Timbertop to the Howqua and Jamieson Rlvers, from Mount
Clear to Bindaree Hut via Mount Lovick, and around Mount
Stirling. Trail-bike riders also use these tracks, particul-
arly those along the Howqua valley.
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peer are regularly hunted In several localities, such as in
the Howqua and Jamieson River valleys.

A campsite with tollets provided, located at Sheepyard Flat
on the Howgua River, 1s very popular for camping. The Dela-
tite, Howgua, and Jamieson Rivers are all popular trout-
figshing streams,.

Cross-country skiing is enjoyed on the slopes of Mount Stir-
ling and the cirecult recad around this mountaln, often as a
day trip from Mount Buller. The high ridge from The Bluffl
east to Mount Howitt and the area from Mount Magdala to
Mount Clear and the Nobs provide extended overnight trips.
Cattlemen's huts provide accommodation for winter camping
although many ski-tourers prefer snow=camping in tents or
gsnow caves.

For downhlll skiing, Mount Buller 1s the most wvisited of
Victorian ski resorts. In 1974 it received an estimated
120,000 separate visits. Its present capacity for skiers us-
ing the slopes and tows or 1ln a queue at any one time 1is
estimated to be 4,160. The resort is about 3--33 hours'
drive from Melbourne, and has a full range of slopes, f{rom
beginner to advanced. Further extension to the skilng area
is planned at Corn Hill. Mount Stirling has a high potential
for downhill skiing with some 1,400 ha above 1,400 m elevat-
ion, a peak at 1,738 m, and a full range of slopes in terms
of both skier classiflcation and aspect.

Good opportunities for ice-climbing occur here on the west
ridge of Mount Buller, and on the Northern slopes of The
Bluff, Square-Head Jinny, and Mount McDonald.

The Howqua, Delatite, and Jamleson Rlvers are used by canoce-
ists. The Howqua River offers some exclting and enJoyable
canoelng after months of high rainfall. Capable canoelsts
can readily negotlate the 13-km section from Eight Mile Hut
to Frys within a day. The Delatite 1s popular in spring and
has varying standards of difficulty, depending on the amount
and speed of water flow. A common week-end trip ls from the
Sawmil]l Settlement to Merrijig. Another is from Merrijig

;0 the bridge on the Jamleson--Mans{leld road or to Elldon
eir. .

There 1s some fossicking activity along the Howqua Rlver.

3. Agriculture

The 12 grazlers that regularly use the public land have prop-
erties secattered around Mansfleld and Merrijig. The maln
runs are in snow gum woodland and alpine open areas on the
summits of ridges, and in alpline ash forests in the headwat-
ers of streams. Grazing also takes place in some areas of
the Howqua, Jamieson, and Delatite River valleys, in narrow-
leaf peppermint and gum forests with grassy understories.
Main access routes are along the Howqua River, the Mirimbah--
Mount Stirling eircuit road, and Buttercup Creek, Burnt Hut
Knob, and the King River. About 480 cows with 400 calves

and 230 dry cattle graze here during the warmer months - mid
December to mid April. About 35 beasts graze around the
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Howqua River--Lickhole Creek area all the year. Hereford iz
the main breed.

Most private land in this block 1s situated around Merrijig,
where sheep and beef cattle are of equal importance. Fine-
wool sheep are produced on properties along Buttercup Creek,
while prime lambs are produced closer to Merrijig. Beefl
cattle, mainly Herefords, are run in this general area and
on private property at Stockyard Creek, to produce store
weaners or 2-year-old store steers. Most land is well dev-
eloped, with pastures of subterranean clover and volunteer
annual grasses; 1t has usually recelved applications of at
least 1.25 tonnes of superphosphate per hectare.

Average capabllity for bush grazing 1s moderate, rising to
high in the snow gum areas and the grassy alplne ash stands,
The presence of c¢lover among ground flora through almost all
of the cattle runs has increased carrylng capacity. Lack

of water for stock 1n many places has been overcome by con=-
structlon of small tanks or dams fed from springs. Capabil-
ity for agricultural development is moderate in lower areas
in the valleys but low elsewhere.

4, Aplculture

The northern sectlion of the block 1s accessible but not the
southern. Main honey flora are snow gum and alpine ash.

5. Wood productlon

Capability for hardwecod timber producticn 1s high iIn the
12,000 ha of regrowth and mature stands of alpine ash in this
block. 3Some of these mature stands in the viecinity of Mounts
Buller and Stirling have been logged and regenerated. Othera
around Mount Stirling and in the Howqua, Delatlte, and Jamle-
son (north branch) catchments have not been utilized. Stands
of molst foothlll forests adjJacent to those of mountain for-
est have moderate to high capabllities. Princlpal specles
are messmate, mountain gum, and manna gum. The balance of
public land generally carries dry foothill forest of gum and
stringybark with low capabllity.

Each year the (lve mills (four at Mansfield and one at Ben-
alla) together cut about 24,900 m3 of sawlogs from about
330 ha of forest.

6. Minerals

A hligh rlidge in the south-western part of the block has large
reserves of high-quality slate. Nickel discovery associated
with Cambrian rocks in the south-west 1s a possibllity. Two
former gold-flelds occur along the Jamleson and Howgua Riv-
ers, but reserves are expected to be low.

7. Water production

Most of the area receives more than 1,200 mm precipitation
annually. Main streams include the Delatite, Howqua, and

Jamleson Rivers, with mean annual discharges of 135,500 M1,
195,000 M1, and 247,800 M1 respectively. These all supply
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high-quality water. This block falls within the Goulburn
basin supplying Lake Eildon (3,390,100-M1 capaecity). The
alpine village of Mount Buller has a retlculated water supp-
ly drawn from a nearby stream.

The capabllity for water productvion 1s high,
D. Hazards

The soll erosion hazard 1s high on the alpine summits of
Mounts Buller, 3tilrling, Marjorie, and Howitt and The Bluff.
It 1s moderate to high in sub-alpline environments, particul-
arly where soils are derived from Devenian--Carbonilferous
sediments and the ground cover 1s sparse (such as at Mount
Clear and along the Thorn Range).

The fire hazard is high in this lightning-prone area. Pro-
tectlon of the alpine village at Mount Buller receives
particular attention. A fire lookout is located on Mount
Buller.

Wild dogs sometimes attack sheep 1n the Buttercup Creek area.
Twelve noxious weed specles have been recorded in the block,
including ox-eye dalsy, 3t. John's wort, sweet briar, and
various thistles. Tutsan is a particular problem in the
Howgqua valley, and black-berries are common in some locallt-
ies.
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3. COBBLER

4. Locatlon and Land Tenure

Cobbler block covers a total of 66,300 ha, all of which is
public land. An area of B,500 ha in the west is reserved
forest, the remalnder being unreserved Crown land, except
for a small section of the Mount Hotham Alpine Reserve.

County of Delatite: Parishes of Mirimbah, Wallagoot, Koon-
ika, Youpella, Coolungubra, Maharatta, and Harrietville.

B. Nature of the Land

l. Climate

Rainfall mostly originates from the up-1ifting of molst
westerly alr streams over the mountains. Annual rainfall
averages between 1,400 and 1,600 mm over most of the repglon,
inereasing to more than 1,600 mm at Mounts Stirling and
Speculation 1In the wesat and the Barry Meountains and Mount
3t. Bernard in the east.

Low winter temperatures may allow snow to persist on the
higher peaks and ridges from June to October, and snowfalls
gceur regularly above 1,000 m during this perlod,

2. Geology and physiography

Most of the block ls deeply dissected mountainous terrain
developed on Ordovician felspathic sandstones and silt-
stones, overlaln in the west by Devonian sedlmentary and
lgneous rocks., Ridges and maln streams are aligned 1in a gen-
eral northerly direction from the Great Divide, with steep
descents of up to B0O m from ridge tops to adjacent valley
Moors.

The surfaces of the Cobbler plateau (1,200-1,400 m) and the
Wabonga plateau (which extends south from Mount Typo into
the study area) are formed on the dip slopes of Upper Devon-
fan--Lower Carboniferous sediments. Escarpments of sand-
stones, conglomerates, and Upper Deveonian acld volcanics
descend to the King River valley (predominantly Devonlan
volecanics and granite) and the Rose, Dandongadale, and Cath-
erine River valleys (which are predominantly cut into Ordov-
ician sediments).

The Cobbler plateau is overlooked by Mount Cobbler (1,602 m),
one of the most spectacular and distinetlve formations in
the study area. Another feature lormed on conglomerate 1is
the Razor (about 1,400 m) - the north-eastern extremity of a
precipitous rocky spur extending east from Mount Despailr.

The Great Divide contlnues eastwards from the Barry Saddle

(a low point (950 m) Just east of the Razor--Viking area) to
Mount Selwyn (1,410 m) and on to the Twins (1,701 m) and
Mount S5t. Bernard (1,548 m).
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Mount Selwyn 1s slituated on Sllurian granite. The granite
has intruded the surrounding Ordovician sediments and meta-
morphosed these at the boundary to form an enclreling horn-
fels aurecle.,

The lower elevatlions Iin the block are approximately 500 m
where the three major north-flowlng rivers - the King, Buff-
alo, and Buckland - flow out of the study area.

3. Solls

Limited areas of shallow organic loame ozcur on the highest
areas., The predominant scils on the moist slopes are fri-
able brown gradatlonal soils, with shallow forms or stony
loams on drler areas. Stony loams also predominate on dry
crests and the steepest slopes.

In the lower valley areas, friable red gradational socils are
common on less-steep slopes, and steep valley bottoms have
gravelly loams,

So0lls on the Cobbler plateau are friable brown gradatlional
solls, with the shallow forms belng more common on the
steeper slopes and the plateau margins.

Granltlc areas have simllar scil sequences, but in drier
areas massive gradational soils predominate on most slopes.

In the alluvial valley bottoms, red gradational solls with
weak structure and yellow gradational solls are found on the
terraces, and grey-brown loams and undifferentiated sands
and loams occur on the lowest levels.

., Vegetation

Alpine herbfilelds and heathlands at 1,550--1,660 m on Mount
Speculation include specles such as yam dalsy, snow grass,
yellow kunzea, snow acliphyll, and ivy-leaf vlclet. Dry
heathlands at Mount Misery and the Razor include small
crowea and dagger wattle.

Snow gum open forest occcuples the higher rldges and spurs
from Burnt Hut Knob in the west to Mount 3t. Bernard In the
east at elevations from about 1,300 m up to 1,600 m. Under-
storeys may be grassy (as at Burnt Hut Knob) or heathy.

Mountain gum--snow gum open f{orests on the Buckland Spur and
Cobbler plateau have grassy to heathy understoreys and are
found at elevations ranging from 1,000 m to 1,400 m.

Considerable areas of alpine ash forest occur in the vilcin-
Ity of Fork Creek and Clear Hills in the west. Most have
been harvested, Mature stands have grassy understoreys,
becoming more shrubby at lower elevations. Alplne ash for-
ests border the Cobbler plateau and the broad ridge north of
Mount Selwyn. Large fire regrowth stands are around Burnt
Hut Knob, the Razor, and in the headwaters of the Buckland
River (east branch).

This vegetation type occuples elevatlons ranging from G000 m
to 1,350 m.
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Narrow=-leaf peppermint open forest III 1s the majJor veget-
ation type in this block. Assoclated trees are manna gum
and mountaln gum. Understoreys vary from mountaln tea-tree,
through Victorian christmas-bush in wet gullies, to shrubby
or grassy. Manna gums sometimes form pure stands along the
river flats, with shrubby understoreys of blackwood, soft
tree-fern, prickly currant-bush, austral braken, and common
groundfern.

Mountain swamp gum woodlands with an understorey of Ovens
wattle, fish-bone water-fern, and red-fruit saw-sedge occupy
sections of the maln streams. Broad-leafl peppermint, candle-
bark, and sometimes brittle gum forests occupy the drier
rldges and slopes, while open forest I may be found on dry
preclipltous slopes such as around the Cobbler plateau and
King Spur.

5. Fauna

Seventeen native mammal species (two monotremes, two macro-
podids, slx phalangerids, the common wombat, two dasyurids,
two rodents, one bat, and the dingo) have been recorded.
Introduced mammals recorded here include the sambar deer.
Forty-nine native bird, one reptile, and three amphiblan
species are known to inhablt the block.

Streams provide wetland habitats, the most signiflcant belng
the major rivers. Riverlne forests of manna gum and narrow-
leaf peppermint and mountain swamp gum woodlands are assoc-
fated with major rivers. Alpine heathlands and herbfields
are restricted to the highest peaks, such as at Mounts
Speculation and Cobbler and the Twins. Sub-alpline woodlands
mainly occur on the Cobbler plateau and along the Barry
Range. Wet open forests are extensive, and dry open forests
are restricted to the steepest driest slopes.

Wetlands support populations of platypus and eastern water
rats, and some water-birds.

Riverine forests and woodlands provide habitat for the east-
ern grey kangaroo, greater glider, common wombat, bush rat,
dingo, and other mammals., Birds include the superb blue-
wren, pllot bird, rufous fantall, and eastern whipbird.

The 1% birds recorded for alpine heath-lands and herbfields
are typical of this bleck.

Mammals 1n sub-alpine woodlands ineclude the echldna, ring-
tailed and brush-talled possums, greater glider, common
wombat, brown and Swalnson's antechinus, bush rat, and dingo.
Thirty-five bird species recorded in the woodlands are typi-
cal of this habitat, but another two (the pallid cuckoco and
noisy friar-bird) are summer visitors typlcal of lower ele-
vatlons.

Mammals in wet open forest include two macropodids, three
phalangerids, two dasyurids, one rodent, and one bat. All
41 bird species observed were typical of this habitat else-
where in the alplne study area.
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The eight native mammal speciles and 34 bird species recorded
in dry open forest are typical of this habitat elsewhere in
the study area.

Only one specles of reptile and one of fish - MeCoy's skink
and the brown trout - are recorded for the bloek. Recorded
amphibians are the common eastern froglet, eastern banjo
frog, and Lesueur's frog.

6. Land systems

The Stirling, Tolmie High, King Low, Tolmle, Wermatong High,
pandongadale, Darbalang, Cobbler, Koonlka, Buffalo, Specul-
ation, Catherine River, Cambatong, Selwyn, Wandiligong,
Barry Mountains, Buller (Sedimentary), and Stanley's Name
land systems are represented in the block.

C. Present Use and Capabllities
1. Nature conservation

Capability for nature conservation is high. Environments
range from sub-alplne woodlands to riverine forests. The
Razor--Viking area has been least disturbed by various land
uses.

One of the six significant specles of plants in this block -
Olearia frostii, Bogong dalsy-bush - 1s endemic to the study
area, The Baw-Baw berry (Wittsteinia vaceiniaecea) is highly
slgnificant as it 1s endemlc to Victoria, belng known only
in the Baw Baw--Donna Buang--Lake Mountalin reglon and in a
gully-head between Mounts Cobbler and Koonika. The lilac
berry (Trochoecarpa clarkei) 1s endemic to the western halfl
of the Victorian alps, and the Omeo gum (Fucalyptus neglec-
ta) 1s endemic to the Victorian highlands.

2. Recreatilon

The many recreation attractlions here include a number of
major streams, Mount Cobbler, Cobber Lake and waterfall, and
the Barry Mountains (including the Viking--Razor area).
Capabilities are very high for bushwalking (particularly in
the Razor--Viking area) and fishing, high for adventure
driving, moderate for hunting and cross-country skling, and
low for rock climbing.

The area is popular with many bushwalkers. In the western
section, easy access and spectacular natural features, such
as Mount Cobbler, the Crosscut Saw, and Mount Speculatlon -
combined with good campsites afforded by the King River and
other places where water 1s plentiful - glve the area a
high capabllity for bushwalking. This section is regularly
used on weekends and long weekends. The Barry Mountalns
usually form part of extended trips.

The King River, Cobbler plateau, and Catherine Saddle areas
are often used for recreatlion driving in both four-wheel-
drive vehicles and trail-bikes. Many visit the campsites at
King River Hut and Cobbler Lake. Tracks up the Buffalo
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River and Buckland River valleys are regularly used as links
with the Wonnangatta valley and the Tea Tree Range.

Sambar deer are hunted 1n several locations, particularly
along the main river valleys such as those of the King,
Catherine, and Buffalo Rivers.

Cobbler bloeck contains several highly regarded trout streams,
the more accessible being the King, Buffalo, and Buckland
Rivers. The Catherine and Rose Rivers are less accessible.

Cross-country skiing takes place on the Cobbler plateau and
the broad ridge south to Mount Speculation. The Cross-cut
S3aw from Mount Speculation to Howltt is suitable for exper-
lenced skiers only, and is infrequently negotliated.

Cliffs in the Razor and Mount Cobbler localitles offer some
opportunities for rock climbing, but are rarely climbed.

3. Agriculture

Ten graziers regularly use the grazing runs on the public
land. About 440 cows with 330 calves and about 200 dry
cattle graze the areas west of and including the Cobbler
plateau durling the summer. With the exception of the
narrow-leaf peppermint forests In the King Rlver valley,
they mailnly graze at the higher elevations through snow gum
and alpine ash forests. These cattle, mostly Herefords,
come from propertles around Mansfleld and Merrijlg.

In the eastern section of the block, cattle graze the vall-
eys of the Dandongadale, Catherine, Buffalo (East and West
branches) and Buckland Rivers the year round, although con-
centrating on the upper reaches in warmer months and the
downstream tracts in the ccoler months.

The river flats of open manna gum and swamp gum forests and
the lower slopes ol narrow-leafl peppermint forest receive
most of the grazing. About 260--300 cows with calves have
been grazed in recent years. Home propertles are down-
stream along the major river valleys, for example at Brook-
slde and Bowmans Forest.

There ls no private land in the block.

Capabllity for bush-grazing is high at the higher elevations
and also in the river valleys. Carrylng capaclty in some
of these valleys has been 1lncreased by removal of small
tgees, application of superphosphate, and introduction of
clovers,

4. Apleculture

Access 1s poor. Main honey flora are snow gum, alpine ash,
narrow-leal peppermint, broad-leaf peppermint, and varlous
ground flora specles. The western part of the block receiv-
es regular use by a few beekeepers.
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5. Wood production

Capabllity for hardwood production 1s high in most of the
11,000 ha of regrowth and mature alpine ash stands. Some
accesslible stands around Mount Stirling in the west and
Mount Selwyn in the east of the block have been harvested
and regenerated; logging 1s continulng in the mature stands
in the heads of the King and Catherine Rivers. Stands of
moist foothill feorest, generally adjacent to stands of
mountain forest, have moderate to high capabilities. Prin-
eipal commerclal specles are messmate, mountalin gum, and
manna gum.

Each year, the seven mills (five at Mansfield, and one_each
at Wangaratta and Eurobin) together cut about 27,500 m3 of
sawlogs f'rom 370 ha of forest.

fi. Minerals

At 1ts eastern end, the block extends into the Harrietville
gold-field, which still has possibllities for further gold
production. The Upper Devonian--Lower Carboniferous Avon
group of sediments within the block have a low potential for
gsedimentary copper or uranium mineralization.

7. Water production

The headwater catchments of the Buckland, Buffalo, Catherlne,
Dandongadale, Rose, and King Rivers are included in the
block.

All areas within the block receive at least 1,200 mm of
precipitation annually - mostly in winter and spring, as
indicated by gauglngs on the Ovens River at Wangaratta.
These show that peak discharges are between July and October
and that 14% of the average annual discharge occurs during
the 6 months December to May, including 3.5% in the 3 months
January to March. The following table shows mean annual
discharge rates. All streams contribute high-quality water
with mean salinities of less than 30 mg per 1.

River Gaugling station Mean annual
discharge (M1)

Buckland Lower Buckland 146,212
Dandongadale Matong North 67,092

King Pineapple Flat 86,480

Rose Matong North 65,293
Catherine No record

Buffalo Abbeyard 127,195

The King River supplies Lake William Hovell (capaclity 12,300
Ml), which is used to safeguard rural development on the
lower King River. The Rose, Dandongadale, Buffalo, and Cath-



206

erine Rivers supply Lake Buffalo (24,100 M1 capacity) -
which, together with Lake William Hovell, serves about 6,000
ha of irrigation land at present.

The capablility for water production is high.
D. Hazards

The soll erosion hazard is highest in the sub-alpine wood-
lands, particularly where accompanyling soils are derived from
sandstone, as on the Cobbler plateau. The fire hazard is
high. Noxlous weeds include blackberry, ox-eye dailsy,

St. John's wort, tutsan, and sweet briar.
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Y., LICOLA

A, Locatlion and Land Tenure

Licola block covers a total area of 48,750 ha, of which
44,000 ha (90%) 1s public land. Most of this is unreserved
Crown land except for B75 ha of reserved forest east of a
broad strip of freehold land along the Macallster River,
and a small reserve beslde the Wellington River.

County of Wonnangatta: Parlshes of Llcola, Doledrecok, Sar-
good, Buragwondue, Morcka, and Tamboritha.

County of TanJil: Parishes of Narrobuk, Narrobuk North,
Worrowlng, and Sargood.

B. Nature of the Land

1. Climate

The prevalling westerly alr stream deposits most of its moi-
sture on the windward slopes and higher elevations of the
Divide. Less rain falls on the lee side from this source,
and consequently a large raln-shadow exlsts in the Macalis-~
ter, Wellington, and Doledrcocok River valleys. Winter rain-
fall in the valleys is much less than that for the surround-
ing peaks.

Average annual rainfall is 741 mm at Licola, rising to more
than 1,200 mm along the Great Divide in the west and more
than 1,400 mm along the Trapyard Hill--Gable End ridge in
the east. Annual rainfall is supplemented in the drier
areas by molst southerly and easterly alr streams and occas-
fonal thunderstorms in summer.

Low winter temperatures may allow snow to persist on the
higher areas around Trapyard Hill from June to October, and
snowfalls occur regularly above 1,000 m during this perlod.

2., Geology and physlography

The block is characterized by deeply dissected sediments,
with drops of up to 600 m between ridges and adjacent valley
floors. The eastern border follows a ridge south from
MeFarlane Saddle (1,490 m) to Mount Hump (1,591 m), and
includes two small plateaux to the west of Mount Welllngton
and one at Gable End (1,587 m). Lake Tall Karng, a unique
feature in the Viectorian Alps, lies below the Sentinels
(1,480 m) at an elevation of 800 m. It was formed when a
landslide dammed Nigothoruk Creek.

The eastern section of the block is composed of Upper Devon-
lan acid voleanlies. The main streams - the Macalister and
Wellington Rivers - have cut into these and also sedimentary
rocks that, to the east of Licola, are predominantly a thick,
gently dipping sequence of Upper Devonlan~-Lower Carbonifer-
ous sandstones, slate, and conglomerates. These overlie
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Upper Devonian volcanics and conglomerates - outcroppling as
4 north--south band west of Mount Margaret, PFurther east inp
the Carey Creek and Dolodrook River, the sediments are Lower
Ordovician (shown on the map as Silurlian) sandstones and
shales cut in an east--west direction by faults that have
exposed a band of Cambrian limestones, serpentine, cherts,
and shales and also bands of Upper Ordovlcilan sediments.

Cambrlan greenstone outcrops on Cob Spur to the west of Lic-
ola, but almocst the entlre topography of thls reglon - 1In-
cluding Mount Useful (1,450 m) on the western border of the
bloek - has been formed on Lower Ordovielan sandstones and
slltstones, which were previously thought to be Silurian in
apge, Tertlary basalts overlle the sediments at the Spring
H111l plateau and west of Burgoynes Gap In the south.

Extensive river flats of Quaternary alluvium adjoln the
Macallster River south from Licola.

3. Boils

The dominant socills on most slopes are frlable brown gradat-~
ional soils. At lower elevations, dry slopes have massive
gradational solls, molst slopes have friable red gradatlional
solls, and valley bottoms carry gravelly loams, Red duplex
solls predominate In lowland valleys on rolling to low hilly
topography.

Stream terraces have red gradational soils with weak struct-
ure and yellow gradational solls, and the stream flats usual-
ly have grey-brown loams and undifferentliated sands and loams.

Y., Vegetatlon

Around Mount Useful at elevations ranging from 1,200 to
1,400 m 1s a large area covered by low thlckets of ash-
mallee, snow gum, and black sallee, with an understorey in-
¢luding alpine phebalium, alpine oxylobium, alpine wattle,
lilac berry, and sub-alpine beard-heath, Thls understorey
extends Into open areas to form heathlands in some dralnage
lines. Ash-mallee agaln cccurs in mixture with snow gum on
a saddle north-east of the Sentlinel, Snow gum woodland on
the Mount Wellington plateau ranges from about 1,400 to
1,500 m, with grassy to heathy understoreys. Heathlands and
herbfields occur on some exposed rildges, and heathlands and
grasslands are found in saddles and drainage lines.

Alpine ash forests occur in the headwaters of Serpentine and
Mount Useful Creeks and around Green Hills. Some mature
stands occur in these localltles, above Lake Tall Karng and
in the McFarlane Creek headwaters., These forests grow be-
tween 800 and 1,250 m elevation at Mount Useful and 1,100--
1,400 m above Lake Tali Karng. Shining gum in mixture with
alpine ash, mountaln ash, and mountain gum occurs in the
western sectlons of the block at similar elevations., Under-
storey specles include mountain tea-tree, silver wattle,
rough coprosma, and mother shield-fern.

Open forest III has its main occurrence west of the Macalist-
er River, where the forests are mainly narrow-leal pepper-
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mint and manna gum or mountaln gum with shrubby to grassy
understoreys, Messmate stringybark forests grow on moist
sites at several scattered localities such as Spring Hill
and Mount Margaret. Mountaln grey gum occurs in mixture,
and understoreys include shining cassinia, common cassinia,
silver wattle, and austral bracken. Manna gum forests bor-
der the Dolodrock and Wellington Rlvers.

Most of the lower slopes of these river valleys support open
forest II and I. On the driest rockiest slopes, the trees
form a woodland. Open forest 1I includes silvertop and
white stringybark with shrubby to heathy understoreys in-
¢luding box-leafl bitter-pea, and shining cassinia. Other
areas have broad-leaf peppermint, candlebark, and red
stringybark with heathy understoreys. Open forest I includ-
es broad-leaf peppermint, red stringybark, and red box.
Understoreys may be heathy or grassy, including golden
wattle, sunshine wattle, daphne heath, common heath, and
kangaroo grass.

Open woodlands of long-leaf box and candlebark with kangaroo
grass, shining cassinia, and golden wattle occur on red cal-
careous gradational soils derived from Cambrian sedimentary
rocks at elevations of 500--700 m near the Dolodrcok River.

5. Fauna

Ten mammal, 120 bird, five reptile, nine amphibian, and
three fish specles are documented. The avifauna 1s better
known here than in many other blocks 1In the study area.
Sambar deer range through the block.

Wetlands include the Macalister and Wellington Rivers,
swamps along river flats, and Lake Tall Karng. Riverine
forests are associated with most streams. Sub-alpine wood-
lands ocecur around Mount Skene and near Mount Wellington,
while wet open forests flank the woodlands at lower elevat-
lons. Dry open forest predominates iIn the central sections
of the block, and seml-cleared land and farmlands are sit-
uated along the Macallster River.

The platypus inhabits major streams, and 19 species of
waterblrds have been observed in the wetlands of thilis block.

Riverine forests are known to be inhablted by the eastern
grey kangaroo, black wallaby, sugar gllider, greater gllder,
common wombat, brown antechinus, and bush rat. Of the 45
species recorded in riverine forests, 17 occurred mostly 1n
this habitat, namely pallid cuckoo, azure kingfisher, tree
martin, fairy martin, Australian ground thrush, superb blue-
wren, large-~bllled scrub-wren, pilot-bird, southern yellow
robin, rufous fantall, eastern whipbird, mistletoe bird,
yellow-tufted honeyeater, New Holland honeyeater, eastern
spinebill, red-browed finch, and satin bower-bird.

The 19 bird specles recorded for sub-alpine woodland are
typlcal of this habitat elsewhere in the study area.

In wet open forest, the six native mammals and most of the
55 native birds are typical of this habitat. Of particular
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Interest, however, are records of the peregrine falcon, brush
cuckoo, red-browed tree-creeper, little friar-bird, noisy
{riar-bird, little lorikeet, pink robin, and rose robin.

The seven mammal specles recorded in dry open forest are
typical of this habitat.

The 589 native bird specles recorded include the painted
quall, little cuckoo-shrike, white-winged triller, spotted
quail-thrush, Jacky winter, restless flycatcher, brown tree-
creeper, and regent honeyeater.

Records for the block include five reptiles - the Gippsland
water dragon, tree dragon, garden skink, copperhead, and
brown snake - and nine amphiblans - brown tree frog, Les-
ueur's frog, Verreaux's tree frog, common eastern lroglet,
Victorian froglet, spotted grass frog, southern toadlet,
leaf green tree frog, and brown-striped frog.

Cox's mountain trout has been recorded in Lake Tall Karng
and Nigothoruk Creek,

The brown and ralnbow trout inhabit the main streams.
6. Land systems

The Graham, Wongungarra, Buckenderra, Connor's Plaln, Trar-
algon, Ben Cruachan, Barkly, and Snowy Plains land systems
are represented in the block.

C. Present Use and Capabilities
1. Nature conservation

Capability for nature conservatlon 1ls high., Environments
range from sub-alpine thickets of ash-mallee to open grassy
woodlands. Lake Tall Karng 1s a unique feature of the study
ared.

Geology 1s varied and includes fossiliferous limestone of
Cambrian age. The junction of the Barkly and Macalister
Rivers 1s the type locallty for the butterfly Holoehila con-
similis goodingi.

Twenty-two specles of plants 1In this block are consldered to
be slgnificant. In addition, the only Victorian record of a
damplera, closely related to Dampiera scottiana in New South
Wales, is located just outside the study area near Burgoynes
Gap.

Many species are of great significance due to thelr restrict-
lon 1in Victorla to the Macallster River watershed. These
include a boronia previously known only in Tasmania (Boronia
eitriodora); a mint-bush (Prostanthera sp., aff. rotundifolia,
near Mount Margaret), which 1s closely related to the round-
leaf mint-bush; the dense mint-bush (P. decussata); three
other rare mint-bushes - Proatanthera rhombea, P. sp. aff.
rhombea, P. sp. alf., howelliae - and two undescribed guinea-
flowers (Hibbertia spp.) near Licola; a species regarded as
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a New South Wales endemic untll discovered near Burgoynes
Gap - Goodenia heterophylle; and the most westerly Vietor-
ian record of the pinnate goodenia (G. grandiflora var.
macmillanii). ,

2., Recreatlon

This block 1s one of the most accessible from Melbourne. Its
maln attractions are the rivers, rugged ranges, Lake Tali
Karng, and the chromite mine. Capabilities are very high for
bushwalking, hligh for fishing, moderate for recreation driv-
ing, horse-riding, hunting, and canceing, and low for rock
¢climbing and fossickling.

The major features attracting bushwalkers to this relatively
accessible block include Mount Useful, Mount Hump, Gable End,
Lake Tall Karng, the Dolodrock River, the chromite mine, and
the Wellington Rlver. The area east of the Wellington River
has had a long history of intensive use by bushwalkers.
Tracks from this River to Lake Tali Karng and Mount Welling-
ton via Mount Margaret and the Carey River are frequently
used. More-experlenced walkers of'ten use the track from Ben
Cruachan to McFarlane Saddle wia Mount Hump and Gable End.

Lake Tall Karng and McFarlane Saddle area are popular camp-
sites for walkers as well as other user groups, such as
school and youth groups associated with permanent accommo-
dation at Licola and Breakfast Creelk.

Organlized horse-riding parties of 12 to 20 riders sometlmes
visit the Lake Tali Karng area.

Recreation driving involved heavy use of the tracks into
Tall Karng from McFarlane Saddle and the Welllngton River
untll these were closed to vehicles. Tracks west of the
Macalister River, such as the Cob Spur and others providing
access to Serpentine Creek, are sometimes used to get to
fishing and gemstone sites. Use of tracks by trail-bikes
has a similar pattern to four-wheel-drive activities. The
Mount Margaret area receives frequent use.

Some deer-hunting occurs in the block - for example around
Mount Useful Creek and Lake Tall Karng. Rabblts and foxes
are mainly hunted on and around private property.

The Macalister and Wellington Rivers provide trout angling
for fishermen, many of whom camp at various sltes along the
Wellington River. Lake Tall Karng also provides trout fish-
ing.

The section of the Macalister River in this block 1s a pop-
ular cantelng stream that can be consistently used in wilnter
and spring when river levels are high, and at other times
after prolonged rain, A popular weekend trip 1s from Glen-
calrn on the Barkly River to Cheyne Bridge.

Gemstones are sought-after in Serpentine Creek.

The ¢l1iffs around the Sentinel and Gable End have been ex-
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plored by climbers, but are infrequently c¢limbed because of
their 1lnaccesslible location.

The Wellington River 1s a popular camping area, and many
plenle and camping facllities are provided along 1it.

3. Agriculture

Six grazlers use the publie land. One grazier runs cattle in
the alpine ash, snow gum, and narrow-leafl peppermint forests
between Mount Useful and Spring Hill. Abcut 100 dry cattle
graze here from early December until the end of April, being
brought to the runs via Liccla or from Seaton via Mount Use-
ful.

In the eastern section of the block, cattle graze along the
Wellington, Carey, and Dolodrook Rivers in manna gum and
narrow-leaf peppermint forest or in open wocdland. About
340 dry cattle graze here during the winter, from home prop-
erties at Maffra, Glemmagglie, and Liceola. The cattle are
mainly Angus but some are Herefords.

Areas of private land along the flats of the Macalister River
and the adjoining undulating to steep slopes have been devel-
oped for agriculture, Undeveloped land is generally steep.
Private land at Spring H11l plateau 1s used for beef product-
ion. The fertile river flats, together with the undulating
slopes, are used malnly for cattle-grazing, in conjunction
with summer and winter grazing runs. Some sheep are alsoc run
for wool production.

Average capabllity for bush grazing is moderate. The alpilne
ash or shining gum forests, where they are open with grassy
understoreys, have a high capability. The eastern section
has value for winter grazing. Cattle are brought to these
grazing areas directly from home properties or are brought
down from the adjacent hlgh country. Capability for agric-
ultural development 1s low,

4, Apiculture

Access 1s good Iin the central and western sections, but poor
elsewhere. This block has produced large crops of first-
grade honey. Mailn honey flora are snow gum, ash-mallee,
black sallee, messmate, but-but, long-leaf box, red stringy-
bark, red box, yellow box, mountain grey gum, shlining gum,
narrow-leaf peppermint, silvertop, yellow stringybark,
eurabble, yertchuk, and red ironbark.

5. Wood production

Capability for timber production by regrowth mountain forests
is high in the west of the block, where extensive stands of
alpine and moeuntain ash have been mostly logged and regener-
ated, In the east only seattered stands of alplne ash occur,
mostly to the north of Lake Tall Karng. Licola block con-
tains about 3,000 ha of mountain forest. Moist foothill for-
ests of messmate, mountain grey gum, and manna gum adjoln
these in the west and have moderate to high timber productlon
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capabilitiea. The balance of the public land carries un-
productive dry foothill forest of red stringybark, broad-
leal peppermint, and varlous boxes and gums, with low capab-
111ty for timber production.

Six sawmllls at Heyfield annually cut about 10,800 m3 of
sawlogs from 150 ha of forest, A.P.M, obtains pulpwood
supplies from integrated harvesting operations.

f. Minerals

Cambrian rocks have some capability for nickel production.
The serpentinite at Licola and the Dolodrcok River has some
value as an ornamental bullding stone. Chromite at the
Dolodrook River has been mined in the past. It 1s accompan-
ied by limestone and corundum deposits.

Gravel extraction sites are located along major loggling
roads in the area,

7. Water production

The Carey and Wellington Rivers form the north-eastern bound-
ary of this block, and it 1s bisected by a section of the
Macalister River.

Rainfall within the block variea from less than 700 mm per
annum at the southern end to more than 1,200 mm 1n the west
and north-east. Precipltation has a spring maximum and sum-
mer minlmum, the Macallster producing 17.5% of 1ts mean
annual output in the 6 months December to May, including
4.5% in the 3-month period January to March, Measurements
at Licola have shown the Macallster River to have a mean
annual dlscharge of 465,730 M1. No records exist for other
streams in the block.

The Macallster River supplies high-quality water (mean salln-
ity level 47 mg per 1) to Lake Glenmaggle, which 1s outslde
the study area. Lake Glenmaggle has a capacity of 190,300

Ml and is the source of irrigation water for the Maffra--Sale
Irrigation Area, which totalled 19,155 ha in 1973/74.

Capability for water production 1s moderate.
D. Hazards

The soll ercsion hazard is high in the eastern portlon of the
block, where sub-alpine environments and dry steep lower
slopes predominate. The Lake Tali Karng Jeep track has been
closed because of excessive erosion, and other tracks - such
as around Mount Useful in the west - also show evidence of
significant erosion. The fire hazard is high, and a number
of lightning strikes have been recorded in recent years. A
fire tower is situated on Mount Useful. The 18 specles of
noxious weed recorded inelude blackberry, St. John's wort,
ragwort, and sweet briar.

Rabbits can be a problem around Licola and along the Macalls-
ter River.
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5. BARKLY

&. Location and Tenure

Barkly block covers a total area of 59,750 ha, of which
54,250 ha (91%) 1s public land. Most of the public land 1is
unreserved Crown land (48,150 ha), with the remainder as re-
served forest, mainly in the north along the Great Divide,
and as a small water reserve.

The freehold land is situated along the Barkly and Macalist-
er Rlivers.

Ceunty of Wonnangatta: Parishes of Licola, Licola North. and
Crookayan.

B. HNature of the Land

l. Climate

The lower slopes of the Macalister River valley are 1n a
raln-shadow area, but annual rainfall increases towards high-
er elevatlions out of the valley. Average annual rainfall
varies from 741 mm at Licola to more than 1,600 mm north and
west of Mount Clear on the Divide. The Great Dividing Range
ocn the northern and eastern borders receives high rainfalls
from the molst prevaliling westerly alr stream. Important
additlons to rainfall in the railn-shadow areas come from
moist southerly and easterly air streams and occasional
thunderstorms in summer,

Winter snowfalls are regular on the higher elevations
throughout the block, and may persist from June to October
on the hilghest parts of the Divide (Mounf Clear-=Mount
McDonald).

2. Geology and physlography

Most of the block is moderately dilssected mountalnous terr-
aln developed on Upper Devonlan--Lower Carboniferous sedi-
ments, with drops of up to 600 m between ridges and adjacent
valley floors. Mount MeDonald (1,626 m) has precipitous
escarpments on 1its north face.

The topography 1s domlnated by a series of north--south ridg-
es, including the (Great Divide from Mount McDonald to Spring
Hill, the Nobs and Bull Plain Spurs, and the Butcher Country
Spur. The maln streams flow south and ineclude the Barkly,
Macalister, and Caledonia Rivers.

Several small plateaux occupy the interfluves between the
mailn streams, such as those along Middle Ridge, Mountain Ash
Spur, Bull Plaln Spur, the Butcher Country Spur, and the
Macalister Spur. Small Tertiary basalt remnants appear on
some plateaux.
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A belt of Cambrian volcanics (Howqua greenstone) and Lower
ordovician sediments (shown on the map as Silurian) has been
exposed by faulting along the western border of the block.
Quaternary sedlments are located on the Macallister River up-
stream f{rom Glencairn.

3. Soils

The predominant solls on most slopes in the block are friable
brown gradational solils. The highest areas around the
Dividing Range have shallow organic loams with small areas

of peats and humifled peats,

The drier slopes, and partlcularly those of the lower valley
sides, have massive gradatlcnal sclls. Gravelly loams are
common in steep valley bottoms.

Stony loams are common on narroW crests and very steep
slopes at all elevations.

Small, and usually 1solated, areas of stream alluvium occur
along the main streams, with the largest area at Glencairn
having dark cracking clays and grey-brown loams.

§, Vegetation

Snow gum open forests at elevations of 1,500--1,580 m are
found from Square Top to Mount McDonald. Understoreys are
typlcally heathy (alpine oxylobium and alpine pepper).
Mountain gum--snow gum open forest has its maln ocecurrence
on the Pine Creek plateau, Macalister Spur, and Blue Plain
Spur at elevatlons of 1,150~-1,400 m. The low understorey
inecludes gorse biltter-pea, snow grass, and clustered ever-
lasting.

A number of scattered stands of alplne ash occur 1ln this
block between about 800 m (in sheltered localities) and
about 1,200 m. Some mature stands at elevations of 900--
1,500 m remain to the south of Square Top and the Nobs.
Stands along the Great Divide are mostly logged, except for
a fire regrowth stand in McMillans Creek. The understoreys
are malnly scrubby. Common plants present lnclude hop
bitter-pea, silver wattle, common cassinia, and derwent
speedwell,

Mountain ash forest conslsts mainly of fire regrowth stands
located at elevations of about 600--980 m in sheltered sites
at Mountain Ash Creek, south of the Low Saddle, and in the
Mount Skene branch of Barkly River. Understoreys contain
many wet gully specles.

The main distribution of open forest III is west of the Bull
Plain and the Nobs Spurs. It mainly comprises narrow-leafl
peppermint forest in association with manna gum, mountain
gum, and candlebark. Understoreys include hop bltter-pea,
silver wattle, and austral bracken. There are some limited
areas of messmate stringybark and mountain grey gum, such

as at the Low Saddle, on the Mountain Ash Spur, and in Tiger
Creek., Understorey specles include blanket-leaf, soft tree-
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fern, and musk dailsy-bush. Manna gum forests with under-

storeys of river lomatia, Victorlan christmas-bush, hazel

pomaderris, mountaln correa, blackwoed, and sweet bursaria
are found along some rivers.

Open forest II predominates in the eastern section of the
block where slopes are steep and rainfall is relatively

low. The main vegetation unit 1s broad-leal peppermint and
brittle gum, with low heathy to shrubby understoreys that
include narrow-leafl bitter-pea, handsome flat-pea, small-leaf
parrot-pea, and (at higher elevations on Pine Creek plateau)
mountaln banksia. In the south of the block, yellow box,
but-but, and red stringybark forests grow on the lower slop-
es, Understoreys are grassy and include kangaroo grass,
tussock grasses, and wallaby grasses,

Open forest I iIs found on the drlest aspects. The main
types are broad-leaf peppermint and red stringybark forests
with heathy understoreys of daphne heath, gulnea-flower,
and narrow-leaf bitter-pea,.

5. Fauna

Fourteen native mammal, 96 native bird, and five amphibian
specles have been recorded in the block. Avifauna are well
documented around Licola and Glencairn. The sambar deer 1=
known in the area and rabbits and foxes are plentiful.

Wetlands and riverine forests occur mainly along the major
streams. Sub-alplne woodlands are restricted to the Butcher
Country Spur and the Great Divide and to high ridges in the
north of the block, while wet open forest predominates in
the west of the block. Dry open forest predominates in the
eastern and southern sections. !

Seven waterbirds - the little piled cormorant, little grebe,
hoary-headed grebe, white-faced heron, black duck, and wood
duck - have been recorded in wetlands around Glencairn.

Riverine forests are known to support 12 native mammal spec-
ies, including the greater glider, feather-tailed glider,
and chocolate wattled bat. The 55 natlive bird specles re-
corded include uncommon ones for this area - the wee-bill,
heath-wren, Jacky winter, and New Holland honeyeater - as
well as typlcal birds such as the eastern whipbird, southern
yellow-robin, and yellow=tufted honeyeater.

Three small terrestrial mammals and one arboreal mammal have
been recorded in sub-alpine woodland.

Wet open forest provides habltat for recorded mammals, in-
cluding the bobuck, that are typical of this habitat else-
where in the study area. Several birds recorded here are
of Interest. These are the brush cuckoo, c¢icada-bird, red-
browed tree-creeper, ollve-backed oriole, king parrot,
horseflield bronze-cuckoo, satin fly-catcher, shrike-tit,
mistletoe bird, and noisy friar-bird.

Dry open forest has similar mammal specles to wet open
forest. Many bird species are also common to both, but
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additional speclies recorded in dry open forest lnclude
painted quall, spotted quail-thrush, rufous songlark, buff-
rumped thornbill, scarlet robin, restless fly-catcher, brown
tree-creeper, yellow-tipped pardalote, fuscous honeyeater,
diamond flretall, and white-winged chough.

Brown trout, rainbow trout, and river blackfish almost cert-
ainly oceur in many streams. Lezueur's frog, common eastern
froglet, brown tree frog, leal green tree frog, and Verr-
eaux's frop have been recorded In the block.

6. Land systems

The Mt. Skene, Darbalang, Barkly, Berrmarr (Sedimentary),
Connor's Plain, Stanley's Name, and Graham land systems are
represented 1n the block.

C. Present Use and Capabllities
1. MNature conservation

The capability for nature conservation is high. Environ-
ments range from sub-alpine woocdlands to riverine forests.
The ncrth-eastern sectlon is relatively undisturbed. The
chocolate wattled bat, seldom observed and with a little-
known distribution, has been recorded near Breakfast Creek.

Of the four specles of plants in thils block considered sig-
nificant, cat's tall (Koeleria aqustraliensis) is highly sig-
nificant, the only Vietorian record for this grass belng on
the Butcher Country Spur. The Bull Plain Spur is the area
where the Bogong pgum (Fucalyptus chapmania) 1s found in one
of its rare occurrences south of the Great Dividing Range,
and 18 the most westerly locality of the rare mountain leaf-
less bosslaea (Bogeiaea bracteosa).

2. Recreation

The main features of recreational interest are rugged ranges
and major rivers with some lnaccesslble sections in the
north-east of the block. Capabllities are high for advent-
ure driving and fishing, and moderate for bushwalking, hunt-
ing, and canoceing.

Apart from the route along the Great Divide, the most popul-
ar bushwalking routes include those from the Barkly River
bridge to Mount Tamboritha and from Glencairn to Howitt Hut
or Mount Tamboritha vlia the Butcher Country Spur. The Bark-
ly River valley is little used.

Most tracks receive moderate recreation driving use by four-
wheel-drive vehilicles. They are mainly located on ridges and
Spurs such as the Great Divide, Butcher Country Spur, Bull
Plain Spur, Mountain Ash Spur, and Middle Ridge. Trail-bik-
es have a similar pattern of usage, although they may use
overgrown Jeep tracks more often.

Deer-hunting takes place in thls area, particularly along
;he Macalister River and on the Bull Plain Spur and Mlddle
ldge.
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The Barkly, Wellingtcon, Caledonia, and Macalister Rivers
provide good trout f{lshing.

The Macallster River from its Junctlon with the Caledonia
River to Licola 15 often canced as a weekend trip. Ancther
weekend trip goes from the Mount Skene--Barkly River Junct-
ion down the Barkly to the Macallster River and thence to
Cheyne Bridge. A sectlon of the Barkly Rlver stretching for
several kilometres above the Mount Skene Creek junction may
be negotlated during limited perlods of high stream flow.

3. Agriculture

Six cattlemen regularly run stock on the publle land from
home propertles at Glenmaggle, Heyfield, and Maffra. About
400 beasts (150 cows wlith calves and 100 dry cattle) graze
the area in summer, mainly around the Nobs and Mount Skene
to Conners Plain, 1n alpine ash forests and snow gum wood-
land., About 300 dry cattle and some 40 cows with calves
graze during winter, mainly in the valleys or on some lower
ridges and plateaux such as the Bull Plaln Spur and Pline
Creek plateau., Access to the western sectlion of the block
is via the Mount Skene road or wvla Middle Ridge. Access to
the central section 1s via Bull Plain Spur and to the east-
ern sectlon from routes off the Bennison Tablelands. The
maln breeds are Angus and Hereford.

The block contains freehold land north of Licecla and at Glen-
cairn, and a small area on the Bull Plain Spur. Some of
this land has not been developed, due mainly to 1ts steep-
ness. The maln enterprise 1s beef production, and the priv-
ate land 1s used 1in conJunction with grazing runs. Some
sheep are also run for wool.

4. Aplculture

This block is little used. It has some access in scuthern
and central portions, but llttle suitable access elsewhere.
Main honey flora are snow gum, alpine ash, but-but, yellow
box, brittle gum, long-leaf box, and red stringybark.

5. Wood production

Capabllity for timber productlion 1s high in the west and
north, where alpine and mountain ash forests occur on and
below the Dividing Range from Connors Plaln to Macalister
Spur, and on Bull Plain Spur. Many of these stands have been
logped and regenerated, and logging 1s continuing in this
area, mainly in the headwaters of Mount Skene Creek. The
block contains about 4,000 ha of mountaln forests.

Commercial molst foothlll forests adjoining these contain
messmate, mountaln grey gum, and manna gum. The bulk of the
remainder contalns forest with low ftimber-production capab-
11ity. Six mills at Heyfield annually cut about 27,000 m3
of sawlogs from 360 ha of forest.

6. Minerals

This block has low prospects for sedimentary ccpper or uran-
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jum deposits and llttle possiblility for other commercial

minerals. Limestone and phosphate deposits occur in the
south near Violet Hill.

7. Water productlon

This block contains the Barkly River system and a section of
the Macallister Rlver, and 1s bounded by the Caledonia River
to the north-east and the Wellington River to the south-
east. Ralnfall varies markedly over the block, from less
than 800 mm per annum at the southern end to 1,600 mm at the
far north.

Discharge rates for the Macalister River are highest in
August, September, and October. Decalils of this river, into
which the Barkly, Caledonia, and Wellington Rivers flow, are
given in the description of water in the Licola block. No
measurements for its tributaries are avallable.

The Barkly catchment area supplies high-quality water, with
a mean annual discharge of 90,839 M1 at the Glencalrn Road
bridge.

Capablility for water production is moderate.
D. Hazards

The erosion hazard is highest on steep dry slopes at the
lower elevations and in sub-alpine environments. The fire
hazard is high. Fires originating from lightning strilkes
are difficult to get to 1n the inaccessible north-east of
the block. Blackberry, St. John's wort, ox-eye daisy, and
sweet briar are among 12 noxlous weed specles recorded here.
Rabblts are plentiful around the margins of forests and in
farmland.
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6. BENNISON

&. Location and Land Tenure

Bennlison block covers a total area of 86,500 ha, most of
which 1s public land in the form of unreserved Crown land
(85,900 ha). Freehold land is in small blocks along the
Wonnangatta River, on the Bennison Tablelands at Guy's Hut,
and north of Mount Tamboritha.

County of Wonnangatta: Parishes of Moroka, Burgawonduc,
Tamboritha, Bolalra, and Billabong.

B, HNature of the Land

l. Climate

The Bennison Tablelands, being elevated plateaux, have high
ralnfall., They are surrounded on the east and west by raln-
shadow valleys (the Macalister and Wonnangatta River vall-
eys). In the north the Great Dividing Range receives a con-
siderable amount of precipitation from the uplifted molst
westerly alr streams that prevall,

Average annual rainfall varies from 700 mm at Wellington Riv-
er to 900--1,000 mm on Wonnangatta Flats and more than 1,600
mm on the Howltt Plains and the Divide.

Snowfalls occur regularly above 1,000 m and snow may persist
on the colder, higher elevations of the upper Bennison Table-
lands and Great Divide from June to October.

2. Geology and physicgraphy

The landscape 1ls dominated by plateaux and tablelands, from
Mount Howiltt (1,746 m) and Howitt Plains plateau in the
north, through the extensive Bennlson Tablelands (1,600--
1,450 m), to Trapyard H111 (1,607 m) and Mount Tamboritha
(1,641 m) In the south. The Bennison Tablelands contain a
number of rounded prominences, the highest of which 1s Mount
Reynard (1,707 m). Tertiary basalt caps many plateaux and
mountains in the north. Its largest extent 1s at Howitt
FPlalns and near Bryces Plain.

Streams drain away from the central tablelands in deeply
dissected valleys towards the Macallster and Caledonia Riv-
ers In the west, the Wonnangatta and Moroka Rivers in the
east, and the Wellington and Carey Rivers 1n the south.

The north-west border follows a high section of the Great
Divide from the Viking and the Razor west to Mount Spec-
ulation (1,680 m), and then south toc Mount Howitt, Mount
Magdala (1,676 m), Mount Clear (1,719 m), and the Macallist-
er 3pur.
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geology iz dominated by Upper Devonlan--Lower Carboniferous
sedlments in the west and Upper Devonlan volecanics overlying
Ordovieian sediments in the east. Upper Devonian conglom-
erates are found beneath the volcanies near Mount Darling
and Carey Creek, or as an ocutlier at Mount Short.

Upper Devonian--Lower Carboniferous sediments, which form
the north-east part of the Macalister sedimentary basin, are
faulted against steeply dipping Ordovieclan felspathic sand-
stone and shale in the headwaters of the Wonnangatta River.
A small lntermontane basin upstream of gorges in the Wonnan-
gatta River 1s formed on Quaternary alluvium in the Wonnan-
gatta River valley and two of its western tributaries.

The lowest elevation in the block 1s 330 m at the Junction
of the Morocka and Wonnangatta Rivers.

3. Soils

The most widespread solls are friable brown gradational solls,
which occur on molst slopes at most elevations within the
block. Crests and steep dry slopes typlcally have stony
loams, and elsewhere on dry slopes massive gradational solls

predominate.

Areas of low rellef at high elevation, such as the Howitt
plains and Bennlson plalns, have organic loams, shallow or-
ganic loams, peats, and humified peats. High crests may
have similar solls, although stony loams are more typlcal.

Soils of basalt areas on the high plains are similar to
those on non-basaltic rocks, but may be more clayey and have
higher fertility.

On the acid volecanic rocks in the east of the block, solls
at the higher elevations are simllar to those on sedimentary
rocks, but the drier slopes at lower elevations have masslve
gradaticnal soils.

In the rolling country of the Wonnangatta valley, solls are
mainly red gradational solls with grey-brown loams on the
alluvial plains.

4. Vegetation

Alpine herbfields and heaths crown the summit of Mount How-
itt at elevatlons of 1,660 to 1,720 m., Herbfield plants 1in-
¢lude mountaln gentian, snow grass, snow aciphyll, yam dalsy,
hoary sunray, orange everlasting, silver daisy, and glaclal
eyebright. Heathland plants include mountaln beard-heath,
rusty pods, and alpine oxyloblum. Sub-alplne open areas
comprise grasslands, herbflelds, mosslands, and wet heath-
lands, The largest areas are on the Howitt plains, Race-
course and Snowy plalns, at Mount Reynard (1,660--1,700 m),
plains along Shaw Creek (such as Holmes and Bennilson
Plains), and plains in the headwaters of the Caledonla River
and Conglomerate and Plemans Creeks., Elevatlons range gen-
erally from 1,620 to 1,200 m.
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Grassland 1s the predominant vegetation unit and includes
plants such as snow grass, showy violet, and Gunn's butter-
cup. Common mossland plants are sphagnum moss and candle
heath. Wet heathland plants inc¢lude snow heath and mountain
baeckea. Molst heathland plants include alpine grevillea,
alpine oxylobium, alpine mint-bush, and rusty pods.

Snow gum woodland and open forest occupy most of the Howitt
plains plateau, the Bennison Tablelands, and the ridge summ-
its along the Great Divide and the Mount Darling range at
elevations ranging from about 1,400 to 1,650 m. Understoreys
vary from dense thickets of mountain plum pine, alpine oxy-
lobium, alpine orites, alpine grevillea, and alpine pepper,
through low heaths with rusty pods and alpine oxylobium, to
grassy with snow grass and herbs includling grass trlgger-
plant.

Mountain gum--snow gum forests generally grow at lower ele-
vations (1,300--1,H440 m) and are located mainly around the
open plalns of Shaw Creek and south of Doolan plain on the
Bennison Tablelands. Understoreys are low heathy, wlth
alplne oxylobium as a common specles.

Alpine ash forests mainly occupy sheltered slopes around the
Howitt plains and Bennlson Tablelands, but encroach onto the
tablelands between Scrubby H1ll and Mount Tamboritha in the
south, at Surveyors Creek east of Doolan plalin, and the
plateau south of Mount Darling. The forests generally
occupy elevations ranging from 1,200 m to 1,400 m, but are
found up to 1,450 m around Scrubby Hill, and on sheltered
sites at about 900 m. Large stands of mature alpine ash
occur in the headwaters of the Wonnangatta River and at a
few other scattered localitlies. Understoreys are generally
heathy to shrubby.

Open forest III 1s not extensive in thls bloeck. This type
includes manna gum forests along river environs, narrow-leafl
peppermint forests on molst sheltered slopes such as In the
upper Wonnangatta River valley, and pure mountain gum forests
on the Bennison Tablelands east of Mount Tamboritha.

Open forest II 1is much more extensive, occupying all but the
most sheltered slopes below about 1,500 m. Broad-leaf
peppermint--mountalin gum forests predominate at the higher
elevatlons. Understoreys may be heathy and include gorse
bltter-pea, pale-fruit ballart, handsome flat-pea, and small-
leal bitter-pea. At lower elevations, red stringybark re-
places broad-leaf peppermint. Other associated tree species
include long-leaf box and brittle gum. Understoreys are
heathy, with specles such as daphne heath, narrow-leaf
bltter-pea, golden grevillea, and prickly broom-heath.

Open forest I has similar flora and is limited to the steep-
est drlest slopes.

6. Fauna

Twelve native mammal, 78 native bird, five reptile, and four
amphibian species and three species of native mountain trout
have been recorded. Introduced fauna include the sambar
deer, starling, and brown trout.
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wetlands comprise streams and small water bodies on the
tablelands and in the valleys. Riverine forests are found
along the Welllngton, Moroka, Wonnangatta, and Macalister
Rivers and some of thelr tributaries. BSub-alpine open areas
and woodlands predominate on the tablelands and higher ele-
vations. Wet open forest mainly flanks the tablelands, but
pccuples some tableland areas in the scuth. Dry open for-
est occuples steep dry slopes surrounding tablelands and
plateaux.

The little black cormorant, little pled cormorant, black
duck, grey teal, and 200t have been recorded along the Well-
ington River.

Riverine forests support mammals and birds typlcal of this
habitat elsewhere in the study area.

Sub-alpine open areas support native mammals such as brown
antechinus, Swalnson's antechinus, and bush rat, as well as
the introduced hare, rabblt, house mouse, and fox. Blrds
found here include the emu, black-shouldered kilte, peregrine
falcon, nankeen kestrel, stubble quall, Japanese snipe,
Australian pilpit, flame robin, starling (introduced), brown
thornbl11ll, white-browed scrub-wren, yellow-faced honeyeater,
and white-eared honeyeater.

Mammals in sub-alpine woodlands include five phalangerid
specles, three small terrestrial mammals, and the dingo and
common wombat. The 45 species of birds recorded in this
habitat include some not usually observed in sub-alpine wood-
lands - brush bronzewing, pallid cuckoo, tawny f[rogmouth,
spotted quail-thrush, Jjacky winter, yellow-tipped pardalote,
brown-headed honeyeater, and clive-backed oriole.

The eastern grey kangaroo, three phalangerids, three small
terrestrial mammals, the common wombat, and dingo have been
recorded in wet open forest. Birds include common species
such as the crimson rosella, grey shrike-thrush, red wattle-
bird, and laughing kookaburra.

Similar mammals and birds to those recorded in wet open for-
ést are found in dry open forest.

Reptiles recorded in the block comprise the water skink (cool-
temperate species), Coventry's sklnk, grass skink, Spencer's
skink, and white-lipped snake. Four amphibians - comprising
two species of tree frogs and two froglet specles - are also
recorded. Native fishes comprise Kosclusko mountalin trout,
ornate mountain trout, and Cox's mountaln trout.

6. Land systems

The Barkly, Stanley's Name, Koonika, Howitt Plains, Berrmarr
(Sedimentary), Buckenderra, Speculation, Moroka, Bemboka,
Snowy Plains, Graham, Barry Mountalns, Wonnangatta, and Ben
Cruachan land systems are represented in the block.
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C. Present Use and Capabilities
1. HNature conservatlon

The capability lor nature conservation is high. Environ-
ments range from alpine herbfields at Mount Howitt to river-
ine Torests. Extensive sub-alpine woodlands grow on solls
derived from Upper Devonian--Lower Carboniferous sedlments,
The Mount Darling Range has been little disturbed.

Twenty-Cive significant plant specles ccecur in this block,
of which nine are considered to be highly slgnificant.

These include: two rare plants at Conglomerate Creek Falls -
the willow-herb (Epilobium brunnescens), known otherwise
only in New Zealand, and the rare alpine finger-fern
(Grammitis armetrongii); the only Vietorlan records of the
maldenhalr spleenwort (Asplenium hookeranum) at Bryces

Gorge and the New South Wales dense mldge-orchid (Proso-
phyllum densum) in the upper Moroka River; the most wester-
1y record of the moonwort (Botrychiwm lunaria) at Mount
Howitt; and the silver carraway (Oreomyrrhis argentea) on
Bernison Tablelands. The uncommon lilac berry (Trocho-
ecarpa clarkei), endemic to western parts of the Victorian
alps, 18 found scattered over the Bennison Tablelands. Many
predominantly coastal plants have unusual occurrences in the
higher elevatlons of the block; for example, the groundsel
Senecio biserratus 1s found east of Mount Speculation.

2. Recreation

The maln features are high mountains, the Bennison Tablelands,
and Howltt plains; the gorges, cliffs, and water-falls around
these; and Wonnangatta station on the Wonnangatta River.
Capabilities are high for bushwalking, horse-riding, recreat-
lon driving, and e¢ross-country skiling, moderate for hunting
and fishing, and low for rock climbing.

The route along the Great Divlide 1s very popular for bush-
walking. Other routes frequently used are thoszse between the
Wonnangatta valley and Macalister Springs, Howitt Hut, or
Guys Hut. Tracks into the Moroka River and between Mount
Tamboritha and Mount Reynard receive mcderate attention.
Routes along the Mount Darling Range to the Wonnangatta and
Moroka Rivers are demanding, and are frequently used by ex-
perienced walkers. Macallster Springs and varlous cattle-
men's huts make popular camp sites.

Organized horse-rldlng partles from Merrlijlg and Valencia
Creek use cattlemen's huts or riverside sites for overnlght
stops here. Partles varying from 10 to more than 20 riders
are accompanied by a four-wheel-drive vehlele with equipment
and food supplies. Places visited include Howltt plains,
Bennison Tablelands, Bryces Gorge, and the Wonnangatta vall-

ey.

The Tamboritha road across the Bennison Tablelands is often
used for recreation driving as part of a through-route to
the Wonnangatta valley or to north-eastern Victoria. It pro-
vides access durlng winter to the snowflelds on the table-
lands. Features such as Bryces Gorge may also be visited.
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peer are hunted in several localities in the block, such as
the Wonnangatta and Moroka River valleys.

The Wonnangatta and Moroka Rivers, together with small sub-
alpine streams like Shaw Creek, provide trout angling.

cross—-country skiing across the Bennison Tablelands is in-
ereasing. Much of the area does not have as reliable a

gnow cover as the surrounding mountains, such as Mounts
Wellington and Howltt, but it has considerable potential for
ski-touring. Some skiers traversing the tablelands include
Mount Howitt and Howltt plains in the trip.

Although many cliffs fringe the tablelands and plateau,
very few are climbed. There is, however, some potential
for thls activity.

3. Agriculture

Seven cattlemen use the public land for grazing their stock -
predominantly Angus. About 2,200 dry cattle and 200 cows
and calves graze the open plains, snow gum woodlands, and
alpine ash forests of the plateaux and upper slopes from
November to April or May. In winter about 350 dry cattle
graze the peppermint--manna gum lorests of the Wonnangatta,
Moroka, and Macalister Rliver wvalleys. Home propertles are
at Licola, Glenmaggie, Heyfield, and Mansfield. Main access
to the Howltt plalins and the Bennlison Tablelands 1s via the
Tamboritha road or Bennlson Spur, or vlia Dry River from
Wonnangatta statlon.

The only areas of private land in this block are at Higgins
Hut, Guys Hut, and Wonnangatta station. These are used for
beef cattle, in conjunction with the surrounding runs and
home properties.

The capability for bush-grazing is high on the Howitt plains
and Bennlison Tablelands. The river valleys are important
winter grazing areas. The area of river flats along the
Wonnangatta could be developed for agriculture, but access
and remoteness are problems. Most of the block has low cap-
abllity for agriculture.

4. Apiculture

The main sultable access 1s on the Bennison Tablelands. Main
honey flora are snow gum, alpine ash, black sallee, long-
leal box, red stringybark, and brittle gum.

5. Wood production

Capability for timber production is high. Stands of mature
and regrowth alpine ash total about 11,600 ha. They grow at
several localities such as in the heads of the Wonnangatta
and Macalister Rivers, the headwaters of the streams rising
on the Howitt and Bennison Tablelands, and around Mounts
Tamboritha and Arbuckle. Extensive stands in the south have
been utilized since 1961, and logging 1s continuing. Large
ireas of regrowth oceur on the areas harvested. Commercial
Stands of moist foothill forests are not of significant ex-

e P
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tent. The remainder of the block 1ls largely sub-alpine
woodlands and dry foothill forest with low timber-production
capabllity.

Each year the 12 mills (five at Mansfield, six at Heyfield,
and one at Benalla) together cut about 51,100 m3 of sawlogs
from 690 ha of forest. A.P.M. obtains pulpwood supplles
from integrated harvesting operatlions.

6. Minerals

The Wonnangatta beds in the north-east may have some potent-
lal for gold reef production. The western part of the
block has a low potential for sedimentary copper or uranium
minerallzation. Gravel-extraction sltes are located along
majJor logging roads.

7. Water production

The Wonnangatta and Moroka Rlvers form most of the eastern
boundary, the Carey and Wellington Rivers most of the south-
ern boundary, and the Caledonia River a section of the
western boundary of this block. The Macallster River and
Caledonia River headwaters are in the north-west of the
block. Streams and creeks draining the tablelands are trib-
utaries to those rivers already mentlioned. Rainfall varies
from B0O mm per annum in the far south of the bloek to about
1,600 mm per annum at Mount Speculation in the north.

No direct measurements of water yleld from thls block are
avallable. Stream gaugings of the Macalister and Moroka
Rivers and the Mitchell River (into which the Wonnangatta
flows) show maximum flows in winter and spring. The water
is all of high quality, and the Macallister River and lts
tributarlies supply Lake Glenmaggie, a storage outside the
study area.

Capability for water producticn 1is high.
D. Hazards

The erosion hazard is moderate to high over much of this
block and soll erosion is evident on many tracks and on sub-
alpine plains. The vehlcular track Into Macalister Springs
has been closed because of 1ts eroded conditlion. The area
is lightning-prone and the fire hazard is high. 8t. John's
wort, sweet brlar, and blackberry are prevalent in the
Wonnangatta valley.
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T. MOROKA

A. Loecation and Tenure

Moroka block covers a total area of 85,400 ha, most of which
(83,700 ha - 98%) is publie land. Apart from a small area
of reserved forest (2,060 ha) in the south-west corner and
an B-ha reserve beside the Wonnangatta River, this is all in
the form of unreserved Crown land. 3Small areas of freehold
land are scattered along the Wonnangatta River.

County of Wonnangatta: Parishes of Moroka, Wonnangatta,
Miowera, and Budgee Budgee,

County of Tanjil: Parlshes of Nap-Nap-Narra, Wrixon,
Wrathung, and Toclome.

BE. Nature of the Land
1. Climate

The block 1s east of the elevated Bennison Tablelands and
well south of the Great Divide, and hence recelves a lower
rainfall from the prevalling westerly air stream than the
uplands.

Average annual rainfall exceeds 1,400 mm at Mount Wellington
on the western border, decreasing to about 1,200 mm on the
elevated Moroka basin. A marked rain-shadow exlists along
the Wonnangatta River valley, with less than 700 mm of
rainfall on the wvalley floor.

These low-annual-rainfall areas have a maximum rainfall in
spring, with significant additlions from moist southerly
and easterly air streams and occasional thunderstorms in
summer.

Snowfalls cccur regularly above 1,000 m between June and
October, and low winter temperatures may allow snow to per-
slst on the higher elevations around Mount Wellington and
Gable End for this period.

2. Geology and physiography

The bloek 1s characterized by a complex drainage pattern and
rugged, mountalnous terrain. Streams flow south of the
highest point, Mount Wellingten (1,635 m), and the Moroka
Range towards the Avon River and Lake Wellington. The
lowest elevation is 160 m on the Wonnangatta River.

The elevated Moroka basin (1,000--1,200 m) occurs along the
Moroka River upstream of the Moroka gorge, on Upper Devonian
--Lower Camboniferous sediments of the Avon sedimentary
basin, The basin is drained by the Moroka River, which
flows north from Mount Wellington then east before turning
north again.
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The eastern edge of the Avon sedimentary basin 1s flanked by
Upper Devonlan volcanles and basal conglomerates.

Steeply dipping Ordovician felspathle sandstones and silt-
stones comprise the rugged slopes dropping from Mount Kent
(1,562 m) and Castle Hil1l (1,448 m) towards the Wonnangatta
River.

Some escarpments Into the Wonnangatta and lower Moroka Riv-
ers are precipitous and provide interesting exposures of
successive bands of basalt, conglomerates, rhyolltes, sand-
stones, siltstones, and mudstones, comprising the Avon River
group.

Quaternary alluvium has been deposited along the Wonnangatta
River upstream of 1ts junction with the Wongungarra Rlver,
and on the Moroka Rilver above the gorge.

3. Soils

The highest areas, such as Mount Wellington and the Morcka
Range, have shallow organic loams, stony loams, and limlted
areas of peats and humlfied peats.

In areas at intermediate elevations, where rainfall 1s also
falrly high, friable brown gradational solls predomlnate,
but masslive gradational soils occur where rainfall is not as
high.

Most of the lower areas in this block have red and stony red
gradational solls with stony locams on crests and steep slop-
es. Frlable red gradatlonal solls occur on molst sheltered

slopes, and gravelly loams are found in steep valley bottoms.

Rolling valley bottoms have red duplex solls on well-drained
areas and yellow duplex solls where drainage 1s poor.

I, Vegetatlon

Sub-alpine grasslands and wet heathlands are a notable feat-
ure of the Wellington plateau., These occur in saddles or
dralnage lines such as the Wellington and Big Plains. Herbs
such as common billy-buttons, sllver dalsy, and yam daisy
are scattered among the grasslands. Heathland plants in-
clude alplne bottle-brush, spreading rope-rush, and coral
heath in wet sites, with yellow kunzea, alplne grevillea,
alplne oxylobium, and scaly everlasting on drier sites.
Heathlands near Gable End include mountaln needlewood,
alpine phebalium, alpine wattle, and alpine westringla.

The plains are fringed by open snow gum woodlands at elevat-
ions of about 1,450--1,550 m, on the Wellington plateau.

Wet heathlands near Moroka hut at about 1,050 m elevation
are fringed by black sallee woodland.

Snow gum woodlands and open forests predominate on the Well-
ington Tablelands and in the elevated north-eastern section
of the upper Moroka River catchment at elevations of about
1,200 to 1,600 m.
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Mountain gum and candlebark in mixture with snow gum 1s the
most common vegetatlon type of the Moroka basin floor at
elevations of about 1,000 m to 1,400 m, but also caps ridges
such as Cromwell Knob, Bleak Hill, Mount Hump, and Snowy
pluff at elevations up to 1,400 m. Understoreys may include
showy violet, ivy-leaf vloclet, snow grass, bidgee-wldgee,
and coral heath, or common oxylobium, silver wattle, and
gorse bltter-pea.

Alpine ash forests, both fire regrowth and mature, occupy
the gully heads of the Avon and Turton Rivers and Valencia
and Freestone Creek catchments at elevations of about B00--
1,200 m. Sheltered sites in the upper Moroka catchment
carry mature or logged alpine ash forests at elevations of
1,200--1,400 m. Understoreys at the higher elevations tend
to be fairly open with scattered silver wattle and mountain
peard-heath and a fleld layer of tussock grass, bidgee-
widgee, prickly starwort, and tasman flax-1ily.

Shining gum forests of advanced flre regrowth and mature
stands 1n mixture with mountain ash at the lower elevations
cover large areas in the Mount Hump Creek catchment. Under-
storeys consist of low to tall shrubs and often comprise
dengse fern gulllies. Common species 1include silver wattle,
Victorlan christmas-bush, tree lomatlia, musk daisy-bush,
mother shield-fern, and scrub nettle. Elevations range from
about 400 to 1,200 m. Messmate open forest III to IV (with
shrubby understoreys lncluding silver wattle, common cassin-
ia, blue olive-berry, and austral bracken) i1s assoclated
with these forests.

A complex vegetation pattern related to topography cccurs in
the southern section of the block, with open forest III of
messmate stringybark, mountain grey gum, or narrow-leaf
peppermint, yellow stringybark forests on scuthern aspects,
and silvertop forests on ridges. Open forest II predomin-
ates on northern slopes and may include yertchuk and red
stringybark assoclated with silvertop, or may 1lnclude red
box. Understoreys tend to be tall and shrubby on molst
aspects, and heathy to low and shrubby on drier sites.

The steep slopes of the Wonnangatta and lower Moroka River
valleys carry open forest I and II. Tree specles include
broad-leaf peppermint and candlebark at the higher elevat-
lons and red stringybark, long-leaf box, and red box at the
lower elevations. Understoreys are usually heathy. Forests
of manna gum with gully-type or ferny understoreys occur
dlong some streams.

5. Fauna

Native species recorded here comprise 10 native mammals, 45
birds, elght reptiles, and eight amphibians. Bird surveys
In the block are particularly lacking. The sambar deer and
brumby have been recorded in the block.

Wetlands are found in the elevated Moroka basln as well as
In the lower valleys. Riverine forests border many streams
at lower elevations. Open areas are mostly sub-alplne and
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mostly restricted to the Moroka basin, whereas sub-alplne
woodlands are more widespread. 'Wet open forests are mostly
located in the upper Moroka catchment and southern section
of the block. Dry open forest occcuples most slopes in the
north of the block and forms a mosaic with wet open forest
in the south.

Birds recorded in riverine forests are typical of this hab-
itat (see p. T4).

Sub-alpine wet heathlands are known to contain the bush rat
and common wombat. Bilrds of sub-alpine open areas include
the emu, nankeen kestrel, spur-winged plover, Japanese
snipe, welcome swallow, Australian piplt, flame robin,
yellow-faced honeyeater, white-backed magple, and 1ittle
raven.,

Native mammals recorded in sub-alpine woodlands comprise the
black wallaby, brush-tailed possum, ring-tailed possum,
greater glider, common wombat, brown antechinus, Swalnson's
antechinus, and bush rat. Native birds include the emu,
gang-gang cockatoo, spotted quail-thrush, olive whistler,
spotted pardalote, and 1ittle raven.

Wet open forests in the block are known to provide habltat
for three phalangerids, the black wallaby, common wombat,
brown antechinus, and bush rat. Birds include the Austral-
ian goshawk, wonga plgeon, king parrot, and powerful owl,
as well as more common birds typical of this habitat.

Dry open forests have similar birds to those of wet open
forest,

Reptliles recorded in the block comprise the mountaln dragon,
tree dragon, McCoy's skink, grass skink, Coventry's skink,
Spencer's skink, and water skink (both cool- and warm-
temperate specles).

Amphiblans recorded are brown tree frog, Verreaux's tree
frog, brown-striped frog, southern toadlet, common eastern
froglet, eastern banjo frog, Lesueur's frog, and Victorian
froglet. The brown trout has been recorded in the block.

6. Land systems

The Ben Cruachan, Graham, Barkly, Buckenderra, Berrmarr
(Sedimentary), Morcka, Snowy Plains, Gelantipy East, Wonnan-
gatta, Eildon, and Marrco Low land systems are represented
in the block.

C. Present Use and Capabllity

1. Nature conservation

The capability for nature conservation is very high. Envir-
onments range from alpine heathlands and harbfields at Mount
Wellington to riverine forests. Roadless areas exlst at
Snowy Bluff and in the Avon River--Mount Hump Creek area.
Vegetation in the latter area includes snow gum woodland,
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alpine ash, shining gum, and mountain ash fire-regrowth
forests, messmate forests, and dry open forests.

The cliffs at Snowy Bluff provide exposures of a sequence of
inter-bedded sedimentary and volcanle rocks for a long
vertical distance.

Eight of the 25 significant plant species listed for the
block are considered to be highly significant. One of them,
the buttercup Ranunceulus eichleranus ohserved at MeFarlane
Saddle, is endemic to the study area. Others are the New
South Wales mountain mallee (Fucalyptus stricta), which has
been recorded in Victoria only at Mount Wellington, and the
undescribed plant Tetratheeca sp. aff. procumbenes (pink-
bells). Many of the other significant species occcur on the
Mount Wellington--Gable End ridge and at Castle Hill. This
block inecludes the most easterly record of the uncommon
lilac berry (Trochoearpa clarkei), endemic to western parts
of the Vietorian alps, and the predominantly coastal small-
leaf star-hair, Astrotriche parviflora, endemic to Victoria.

2. Recreation

The maln features are the elevated Morcka basin, rugged
terrain, some of the most inaccessible country in the study
area, and attractions such as the Moroka Gorge, Wonnangatta
River, and Mount Wellington. Capabilities are high for
bushwalking, wilderness recreation (high in the Avon River
area and moderate around Snowy Bluff), horse-riding, recreat-
ion driving, and hunting; moderate for cross-country skiing
and fishing; and low for canoelng, fossicking, and rock
climbing.

Most walking routes and tracks recelve moderate to frequent
use by bushwalkers. The block's popularity derlives from the
rugged ranges from Mount Hump to Mount Welllngton, and from
Snowy Bluff to Mount Kent. The Moroka basin (whlch is
bordered in many sections by precipitous terrain) 1is also an
attraction, together with the Wonnangatta River and the
gorge and cascades of the Moroka River.

Organized horse-riding parties of 12 to more than 20 people,
accompanied by a four-wheel-drive vehicle, use thls area
several times between October and May. They usually follow
the route along the Turton Spur from Valencla Creek. The
Moroka valley and the Pinnacles are among the features
visited. Cattlemen's huts may be used for overnight stops.

The Moroka, Mount Blomford, and Valencia Creek roads recelve
some recreation driving use by two-wheel-drlive vehlcles.
Tracks descending to the Wonnangatta River pose challenges
to four-wheel-drive enthusiasts.

Sambar deer are often hunted at various localitles, including
the valleys of the Moroka River and Valencla Creek. There
1s some rabbiting along the Wonnangatta River flats.

The Moroka and Wonnangatta Rivers and Valencla Creek are used
by trout fishermen.
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Cross-country sklers make 1llttle use of this area at pres-
ent, although a relatively large area has potential for ski-
touring, particularly around Mount Wellington.

Most canoe trips begin on the Wonnangatta River at Waterford
or Castleburn Creek junction and contlnue along the Mltchell
River to Iguana Creek, which is a 3-day trip for most
canoceists. Also, the Wonnangatta River from Eaglevale to
Waterford can be canced in high-water perlods during spring.
The type of use 1s mainly by small touring parties or
individual exploration.

Sectlons of the Freestone Creek may be used for gold pann-
ing.

Moroka block has little potential for rock climbing. Some
eliffs near Snowy Bluff may prove sultable, but are un-
likely to attract climbers because they are inaccesslible.

3. Agriculture

Eight graziers run cattle on the publlic land, during the
warmer months - about 500 dry cattle and 30 cows with their
calves. Home properties are in Gippsland at Waterford,
Briagolong, Valencla Creek, Sale, Licola, and Glenmaggie.
Most stock are Angus, Hereford, or crosses between these
two. They may be brought up as early as October and taken
off as late as May.

In the Moroka basin the areas grazed are predominantly snow
gum=-mountain gum forest. On the Wellington plateau, snow
gum woodlands and grasslands are most used, Some alpine
ash stands also provide grazing, partlcularly for 3--U years
after logglng. The main access routes to this high country
include the Tamboritha road, Riggalls Spur, Turton Spur, the
Mount Blomford road, Billy Goat Bluff Spur, and Castleburn
Creek track.

Manna gum, narrow-leaf peppermint, and broad-leafl peppermint
forests in the lower valleys of the Moroka and Wonnangatta
Rivers and the Valencia Creek provide winter grazing for
about 200 dry cattle,

This block contains only small areas of private land along
the river flats of the Wonnangatta River. Some beans for
geed and for the culinary trade are grown, but the areas are
mainly used for cattle grazing.

The capablility for bush grazing 1s moderate in general, but
reasonably high on the high country and along some river
flats. 3t. John's wort reduces the capabllity of the lower
country. The capability for agricultural development is
low.

4, Apiculture

This bloek has produced large crops of first-class honey.
The main access 1s 1In the Moroka basin, along the Wonnan-

gatta River, and some ridge-top roads running south from the
Moroka basin.
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Main honey flora are snow gum, alpine ash, shining gum,
yellow box, red stringybark, but-but, messmate, mountain grey
gum , sllvertop, yellow stringybark, yertchuk, and eurabbie.

5. Wood production

¢apability for timber productlon is high in the extensive
mature stands of alpine ash that occur in the heads of
streams running south from the Moroka Range, and in the head
of the Moroka Rlver below Cromwell Knob and Mount Kent. Ex-
tensive areas of ash regrowth occur in the head of the Avon
River and Mount Hump Creek below Mount Wellington, Gable

End, and the Razorback. Mountaln forests cover 9,300 ha in
this bloek. Capability for timber production is low to
mederate in the molst foothlll forests. Each year the six
mills at Heyfield and one mill each at Briagolong and Strat-
ford together cut about 11,400 m3 of sawlogs from 150 ha of
forest. A.P.M. obtains pulpwood supplies from integrated
harvesting operatlions.

6. Minerals

The eastern part of the block includes part of the former
Cobbannah and Crooked River gold-flelds, and the Wonnangatta
beds have moderate potential for further reef gold deposits.
To the west, the block covers part of the Avon sedimentary
bagsin, and its Upper Devonlan--Lower Carboniferous beds have
a low potential for sedimentary copper or uranium.

7. Water production

Major streams within this block are the Avon and Turton
Rivers, Valencia Creek, and a section of the Moroka River.
The Wonnangatta River forms the eastern boundary. Rainfall
varies from 900 to 1,200 mm per annum and 1s concentrated 1in
the winter and spring months.

The Wonnangatta River catchment basin produces 21% of its
mean annual discharge in the 6 months December to May, in-
cluding only 5% in the 3 months January to March.

The mean annual discharge of the Wonnangatta River at Gibbs
is 355,528 M1, the Avon River at Buxtons 95,952 M1, and the
Moroka River at Horse Yard 26,961 M1. Some indication of the
flow in the Valencla Creek system 1s gained by comparing the
Avon River's discharge at Buxtons (95,952 M1) with 1ts
average of 112,620 M1 per annum downstream from its Junctlon
Wwith the Valencia Creek at Valencla Creek bridge. All water
In the block is of high quality.

Capability for water production is moderate to high.

D. Hazards

The erosion hazard is high at Mount Wellington and moderate

to high in sub-alpine environments and on steep dry slopes.
The fire hazard is high, and large fires have burnt through
here in 1961, 1964, and 1965. A fire lookout 1s situated at
the Pinnacles. Blackberry and St. John's wort (both prevalent
along the lower Wonnangatta and Moroka Rivers) are among the
Nine noxlous weed specles recorded in the block.
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8. TEA TREE

A. Location and Tenure

Tea Tree block covers a total of 54,500 ha, most of which is
publiec land as unreserved Crown land (53,900 ha), except for
several areas of freehold land along the Wonnangatta River
in the south.

County of Wonnangatta: Parishes of Bolaira, Kybeyan, Buck-
enderra, and Wonnangatta.

B. Nature of the Land
1. Climate

The main rain-bearing air streams from the north-west depos-
it most of thelr molsture on the Great Dividing Range, which
forms the northern border. Average annual rainfall decreas-
es from more than 1,400 mm in this reglon - including the
Tea Tree Range - to less than 700 mm at the Junction of the
Wonnangatta and Wongungarra Rivers in the south, where rain-
shadows form in the lee of prevalling westerly winds. The
drier areas recelve a maximum ralnfall in spring, with sig-
nificant additions to annual rainfall from molst southerly
and easterly alr streams and occasional summer thunder-
storms.

Snowfalls occur regularly above 1,000 m between June and
October, and low winter temperatures may let snow persist on
the higher elevations of the Barry Mountalns and Tea Tree
Range for thils perlod.

2. Geology and physiography

The block 1s bordered on the west by the Wonnangatta River
and on the east by the Wongungarra River - two major tribut-
arles of the Mitchell River. The elevation at their junection
is 220 m.

The terrain consists almost entlrely of deeply dissected
Ordovieian felspathle sandstones and siltstones, forming
ridges with a generally north--south orientation. The larg-
est of these 1s the Tea Tree Range, which extends south from
Mount Selwyn (1,410 m) on the Great Divide to the highest
elevation in the bloek, Mount Sarah (1,550 m), and further
south to Mount Hart (1,250 m) and Mount Von Guerard (1,235
m). The mountaln summits are generally rounded - in contrast
to the sharply crested ridges and spurs, which have steep
descents of up to 800 m to adjacent valley floors.

Mount Selwyn - a Silurian granite intrusion into the Ordov-
ician sediments - metamorphosed these to form a ring of horn-
fels around the intrusion.
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A low gap in the Divide east of the Viking (1,523 m) 1is
known as the Barry Saddle (950 m). Quaternary sediments
have been deposited upstream of the junctlon of the two maln
rivers, and upstream of gorges in the Wonnangatta River,

3. Solls

The higher-rainfall mountainous areas of the block have pre-
dominantly frlable brown gradational solls, with shallow

forms and stony loams on the steeper slopes and crests. Fri-
able red gradational solls occur on the less-steep lower
valley slopes, and massive gradational scils are typilcal of
the drier slopes at lower elevations.

The driest parts of the block have stony red gradational
golls and stony loams.

i, Vegetation

At the highest elevations (1,200--1,550 m) along the Tea
Tree Range and at Mount Von Guerard, snow gum open forests
and thickets predominate. These typically have a grassy
understorey of slender tussock-grass and various herbs such
as silver dalsy, 1lvy goodenia, grass trigger-plant, prickly
starwort, hoary sunray, and glacial eyebright. Scattered
shrubs include tasman flax-lily, pink beard-heath, and bush-
pea.

Mountain gum--snow gum forests occur on some narrow ridges
scuth of Mount Von Guerard at about 1,200 m elevation.

Mature alpine ash forests border the Tea Tree Range from the
Great Divide to Mount Von Guerard, usually on steep slopes

at elevatlions ranging from 900 to 1,200 or sometlmes up to
1,400 m. Understoreys may have scattered tall and low shrubs
such as austral bracken, common cassinla, hop bitter-pea,
elderberry panax, prlckly coprosma, and sllver wattle.

Alpine ash stands also occupy gully heads under the crests of
the Barry Mountains at 900--1,100 m elevation.

Messmate stringybark forests or manna gum forests grow 1ln
moist situations along the Tea Tree Range, and often have

& gully-type understorey including blanket-leaf, musk dalsy-
bush, and hazel pomaderrils. Some trees may be more than

0 m tall.

Narrow-leaf peppermint open forest III 1s wildespread in the
block, Understoreys are generally shrubby, and specles in-
clude silver wattle, austral bracken, handsome flat-pea,
and tussock grass.

Tall manna gum forests with shrubby understoreys occur on
moist river flats of the major streams. Swampy flats carry
mountaln swamp gum open forest II.

Dry ridges in the north of the block typically have broad-
leaf peppermint, candlebark, or mountain gum forests 15-=28 m
tall, with heathy understoreys that typically include gorse
bitter-pea, narrow-leaf bitter-pea, handsome flat-pea, and
Prickly broom-heath,
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In lower-rainfall areas further south, red stringybark, long-
leafl box, and red box come 1into mixture.

Open forest I commonly occurs on steep dry slopes and inclyd-
@8 broad-leaf peppermint and candlebark at the higher ele-
vations and red stringybark, long-leaf box, and red box lower
down. Understoreys are heathy and at the lower elevations
include grey bush-pea, golden grevillea, and golden wattle,.

. Fauna

Elght native mammal, 57 natlve bird, seven reptile, and four
amphiblian specles have been recorded in the block. Sambar
deer are alsc known to inhabit this block. Brown trout,
rainbow trout, and river blackfish almost certainly live in
many of 1lts streams.

Wetlands include the Wonnangatta, Wongungarra, and Humffray
Rivers, and riverine forests and woodlands are assoclated
with these and other streams. Sub-alpine woodlands are
restricted to the higher ridges, and wet open forest 1s the
predominant habitat in the block. BRlverine forests are
krnnown to provide a habltat for the bush rat, brown antechin-
us, greater glider, and common wombat, and for birds such as
the buff-rumped thornblll, orange-winged sittella, white-
plumed honeyeater, yellow-tufted honeygater, brown-headed
honeyeater, white-naped honeyeater, eastern spinebill, and
others typlcal of this habitat.

Sub-alpine woodlands provide habitat for the bush rat, brown
antechinus, and brush-taliled possum. Common birds here in-
clude the gang-gang cockatoo, crimson rosella, brown thorn-
blll, white-browed scrub-wren, grey fantail, and yellow-
faced honeyeater.

Wet open forest is known to support the rare smoky mouse
(endemic to Victorla), brush-talled possum, bobuck, common
wombat, brown antechinus, Swalnson's antechinus, and bush
rat. Birds are typical of the wet open forest types found
elsewhere in the study area.

Many dry open forest birds are similar to those found in wet
open forest. The rufous songlark, buff-rumped thornbill,
scarlet robin, and white-winged chough are among birds re-
corded 1n this habltat.

All reptile fauna recorded were at the higher elevations and
comprise the mountain dragon, water skink (cool-temperate
specles), grass skink, McCoy's skink, Spencer's skink, and
southern blue-tongue. Amphibian species are the common
eastern froglet, Lesueur's frog, leaf green tree frog, and
Verreaux's frog.

6. Land systems
The Darbalang, Graham, Buckenderra, Barry Mountains, Wonnan-

gatta, Selwyn, Koonika, Bemboka, and Elldon land systems are
represented in the block.
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C. Present Use and Capability
1, Nature conservation

The capability for nature conservation is high. Environments
range from sub-alpine woodlands to riverine forests. The
southern part of the block is relatively undisturbed. Large
stands of mature alpine ash, messmate, and other wet open
forest types exlst on a range of different aspects around
Mount Sarah on soils derived from Ordoviclan parent mater-
fals. The uncommon smoky mouse has been recorded at Gal-
braith Saddle on the Tea Tree Range.

No particularly significant plant specles have been recorded
in thlis block, except for those occurring along the border
with neighbouring blocks. Many noteworthy sub-alpine spec-
ies form a colourful spectacle on the Viking during spring
and summer.

2. Recreation

Capabllities are very high for adventure driving, high for
hunting and fishing, moderate to high for bushwalking, and
low for fossicking, canceing, and cross-country skiing.

The most popular bushwalking tracks in the block are along

the Barry Mountains (the Viking in particular), and from the
Crooked River to the Wonnangatta River via the Wombat Spur.
Other tracks recelving moderate use are those along the Tea
Tree and Mount Cynthia Ranges, Water Spur, and Humffray River,
and the track from the Wongungarra to the Tea Tree Range via
the spur between Big and Little Running Creeks.

Adventure recreation driving in this area 1s moderately pop-
ular. Main routes used are the Wombat Spur track to Wonnan-
gatta station, the Riley Creek track, and the Tea Tree Range
track.

Sambar deer are hunted in several areas, including Riley
Creek, Wonnangatta River valley, and the Wombat Spur.

The Wonnangatta, Wongungarra, and Humffray Rivers and Riley
Creek are all good trout-fishing streams.

There is some potential for cross-country skiing near Mount
Sarah.

The section of the Wonnangatta River from Eaglevale to Water-
ford can be canoed in high-water periods durlng spring.

Gold-panning takes place at Howittville.
3. Agriculture

Little use has been made of the publlic land for bush grazing
Within the last 5 years, except for recent grazing by about

100 cows (some with calves) in the headwaters of Humffray and
Mount Selwyn Creeks during the summer. These cattle graze in
the gum and narrow-leaf peppermint forests of the valleys and
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alpine ash forests of the valley slopes, which they reach
from the Buffalo and Buckland River valleys through low gaps
in the Dividing Range.

Cattle from a property at Waterford have in the past grazed
in the snow gum and alpine ash forests of the Tea Tree Range
during summer, and in the Riley and Humffray River valleys
in winter. Access was from the Wongungarra and Wonnangatta
River valleys,

Usually about 80 head, mainly dry cattle from propertles at
Valencia Creek and Darge, run in the forested Wonnangatta
and Wongungarra River valleys.

The only private land in thils block consists of a few small
areas along the Wonnangatta River used for beef production
or cropping.

Average capability 1s low to moderate. The use of the block
could be improved by better access. St. John's wort and
blackberries in some sections of the river valleys reduce
thelr capabllity. Some areas - grassy snow gum woodlands
and grassy river flats - have high capabllity, however.

The capability for agricultural development 1s low.
4. Apiculture

Most of this block 1s lnaccessible to aplarists. Honey
flora lnclude snow gum, alpine ash, messmate, red stringy-
bark, long-leaf box, and red box.

5. Wood production

Capabllity for timber production is high in the north of the
block, where extensive stands of mature alpine ash occur
along the Tea Tree Range, Barry Range, Mount Sarah, and 1n
the heads of Mount Selwyn Creek and Big Running Creek.

These mountain forests cover 4,500 ha. Utilization and re-
generation of the northernmost stands has commenced and 1s
continulng.

Molst foothlll forests of messmate, manna gum, and candlebark
adjoin the stands of mountain forest in Mount Selwyn Creek,
the Humffray River, and Riley Creek, and have high to moder-
ate timber-production capabilitles.

The forests of the rest of the block have low capabllities.
Each year, two mills (one aﬁ Eurobin and one at Porepunkah)
together cut about 16,200 m> of sawlogs from 220 ha of for-
eat.

6. Minerals

The block contains a large area of uninvestigated and unknown
country that could contain reef gold.

7. Water production

This block 1s bounded on the east by the Wongungarra River,
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and on the west and south by the Wonnangatta River. The
Hunffray River, a tributary of the Wonnangatta, flows
through the northern sectlon of the block.

Rainfall ranges from less than 700 mm per annum at Crooked
River to more than 1,400 mm in the north of the block, with
a winter--spring maximum.

The mean annual discharges of the Wongungarra and Wonnan-
gatta Rivers near their junction are 214,625 M1 and

355,528 M1 respectively. All water is of high quality (the
mean salinity of the Wonnangatta River at Waterford is 31 mg
per 1). No measurements for the Humffray River are availl-
able.

The capability for water production is high.
D. Hagzards

The eroslon hazard 1s highest on the snow gum ridges and is
low in the wet mountain forests. BSteep dry slopes have a
moderate erosion hazard., The fire hazard 1s high. The seven
noxlous weed specles in the block include blackberrles and
St. John's wort, occurring mainly along the Wongungarra and
Wonnangatta Rivers.
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9. DARGO

A. Location and Tenure

Dargo block covers a total area of 121,500 ha, most of which
(116,500 ha - 96%) is public land. This is largely in the
form of unreserved Crown land, but includes the southern
part of the Mount Hotham Alpine Reserve (2,930 ha), a strip
of reserved forest along the Great Divide in the east

(5,900 ha), and five small reserves at Dargo and Waterford.
Freehold land exists on the Dargo Tablelands, in the south
around Dargo township, and along the Wonnangatta River.

County of Wonnangatta: Parlish of Kybeyan.

County of Dargo: Parishes of Yertoo, Graham, Cooma, Mull-
awye, Bulgaback, Thornley, Barroworn, Carneek, Kalk Kalk,

Birregun, Cowa, Dargo, Tarkeeth, Wongungarra, and Bemboka.

B. Nature of the Land
1. Climate

The Dargo Tablelands recelve a generally high rainfall from
the maln raln-bearing north-westerly air streams. Average
rainfall further north on the Great Divide at Mount Hotham
exceeds 1,800 mm.

On the tablelands, rainfall decreases from more than 1,600
mm in the north to less than 1,200 mm in the south. The
rain-shadow region of the Wonnangatta Rlver valley receives
less than 700 mm.

Winter-maximum rainfall in elevated areas changes to spring-
maximum in the drier rain-shadow areas.

The highest elevatlons around Mount Hotham can experlence
high winds due to thelr exposed position, and blizzard con-
ditions may bring sub-zero dally temperatures lasting sever-
al days. Summer thunderstorms with high-intensity rainfall
can cause erosion and also flooding problems outside the
study area.

Snow perslsts for most of the winter and early spring at
high elevations (longer in sheltered sites), and occurs reg-
ularly above 1,000 m from June to October., Frosts occcur
throughout the year, with an average frost-free period of

13 days per annum at Hotham Helghts.

2. Geoclogy and physlography

Elevations in the block descend from Mount Hotham (1,861 m,

sixth-hlighest peak in the State) on the Great Dividing Range
to 160 m on the Wonnangatta River at the southern boundary.

The dominating land forms are the Paw Paw and Dargo Table-
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lands (belleved to be remnants of the Baw Baw Surface).

Both are relatively flat, dipplng from north to south at
elevations of about 1,700 to 1,400 m and 1,600 m to 1,200 m
respectively. These tablelands consist of remnants of
0ligocene basalt, which overlie earlier valleys (deep leads)
filled with Tertiary gravels and fossil plant beds. Remnants
of Dligocene basalt also cap small plateaux at Basalt Knob
(1,100 m), Mount Tabletop (1,600 m), and Mount Higginbotham
(1,800 m). Summits are generally rounded to flat, in contrast
to the sharply crested ridges and spurs.

Adjacent to the tablelands are valleys that are deeply incis-
ed in the steeply dipping Ordovician felspathle sandstones
and slltstones. Reliefl between ridge tops and adjacent vall-
ey floors 1s up to B0O0 m.

Streams generally flow south-east, reflecting the underlying
Ordovician rock strata and the Kliewa Thrust belt in the east.
The Ordoviclan sediments have been metamorphosed to gneisses
and schists (Omeo Metamorphics) along the Thrust belt, which
in thlis area runs parallel to the Great Divide. At Dargo,
in the south of the block, a small area of Devonian granite
has intruded the Ordovician sediments.

Quaternary sedlimentation has occurred along the Crooked River
apbove 1ts Junetion with the Wongungarra River, and at several
localities along the lower Dargo River.

3. Soills

The bulk of thls block 1s mountalnous country with predomln-
antly friable brown gradational soils. Shallow forms occur

on steep and exposed slopes. The high-elevation areas along
the Dividing Range have shallow organic loams and stony loams,
with small areas of peats and humified peats in drainage
lines.

Extensive basalt-capped plateau areas have solls classifled
as red gradational soils, although many are more brown than
red. Organic loams, peats, and humifled peats also occur on
the Dargo High Plains.

Less-steep lower valley slopes carry friable red gradational
soils and drier slopes have massive gradational solls.

In the south of the block, on granitic foothills, the steeper
slopes carry massive gradational soils with coarse sands in
many places where soll material can accumulate. On the
relling areas, red duplex solls are predominant where drain-
age is free and yellow duplex soils occur on less-well-
drained areas.

4, Vegetation

Southern aspects on the highest peaks (Mount Murray, the
Twins, and Blue Rag Range) have alpine heathlands and herb-
flelds, at elevations from 1,600 to 1,700 m. Specles 1include
snow aciphyll, mountain plum pine, alpine oxylobium, twin-
flower knawell, and hoary sunray. Herbfields and heathlands
at Mount Hotham range from about 1,600 m to 1,830 m.
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Sub-alpline grasslands, wet heathlands, and messlands occur
in various places on the Darge and Paw Paw Tablelands - for
example, at Lankey Plain (1,600 m), Gows Plain (1,500 m),
Omeo Plain (1,500 m), Shepherds Plain (1,300 m), Paw Paw
Plain (1,620 m), and J.B. Plain (1,560 m). Wet heathland
and mossland plants include sphagnum moss, candle heath,
mountaln baeckea, snow heath, and alpine bottlebrush.

Snow gum open forest and woodland occupy both steep exposed
mountaln sides and relatively flat tablelands. Elevations
generally range from about 1,400 m to 1,700 m near Mount
Hotham. Snow gum canoples may be a few to several metres
high on steep rocky slopes. Understoreys vary from dense
thicket (leafy bosslaea, royal grevillea, mountain hickory
wattle, and alpine wattle) to heathy (mountain beard-heath,
leafless bossiaea, and gorse bitter-pea), or may be grassy
with scattered shrubs (snow grass, silver dailsy, silky
daisy-bush, and alpine pepper).

Black sallee woodland with a grassy understorey occurs
around some plains such as Shepherds Plain. Mountain gum--
candlebark and snow gum open forests occupy substantial
areas on tablelands at White Timber (1,250--1,360 m), Fif-
teen Mlile Creek headwaters (1,200--1,360 m), around Shep-
herds Plain (1,200--1,300 m), south of Mount Tabletop
(1,250--1,400 m), and Deep Creek headwaters (1,200--1,400 m).
Understoreys may be shrubby (silver wattle), heathy (pink
beard-heath), or grassy (kangaroo grass, snow grass, ivy-
leaf violet, showy violet, grass trigger-plant, prickly
starwort, and bildgee-widgee).

Alpine ash open forest covers conslderable areas, mainly in
the headwaters of the Dargo and Wongungarra Rivers, Horatilo
and Frosty Creeks, and the broad ridge running north from
Mount Ewen. Large areas of 1939 regrowth are situated in
the north of the block. Substantlial areas of mature stands
occur below the snow gum woodlands surrounding Mount Murray.
Mountain gum 1is sometimes in mixture with alpine ash.
Understoreys may be shrubby, heathy, or grassy with scatter-
ed shrubs (snow grass, lvy-leaf violet, bidgee-widgee,
prickly starwort, orange everlasting, and silver wattle).
These forests normally cccur at elevations ranging from
about 1,000 m to 1,400 m.

Mountain ash regrowth forests, together with some mature
stands, occupy substantial areas of molst gully heads and
southern slopes south from Mount Ewen to Rliley Creek at
elevations varying from about 600 to 1,200 m. Understoreys
are typleal of gulllies, and plants include hazel pomaderris,
musk dalsy-bush, soft tree-fern, and fish-bone water-fern.

Messmate stringybark--mountaln grey gum forests have a
scattered distribution iIn the southern part of the block.
Understoreys may be shrubby (mountain hickory wattle, aust-
ral bracken, and silver wattle) or typical of wet gullies
(blanket-leaf and musk daisy-bush).

Open forest III also includes mountain gum forest at the
higher elevatlions, and narrow-leaf peppermint, silvertop,
and manna gum forests. Understoreys are usually shrubby.
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Steep dry slopes below about 1,400 m may carry open forest II
with heathy understoreys. Tree specles Include broad-leaf
peppermint and mountain gum at the higher elevations, and

red stringybark, long-leaf box, and red box at the lower
elevatlons. Understoreys are shrubby (tasman flax-11ly),
heathy (handsome flat-pea), or grassy (snow grass and grass
trigger-plant). Some areas in the south have silvertop for-
est with shrubby understoreys of sunshine wattle, prickly
bush-pea, handsome flat-pea, and tussock grasses.

Open forest I has similar plant components and 1s distribut-
ed mainly on steep dry sleopes In the Wonnangatta and Crook-
ed River valleys.

5. PFauna

Eleven specles of native mammals, 61 native bird, eleven
reptile, nine amphiblan, and two native fish species have
been recorded. The lntroduced sambar deer inhabits the area,
and brown trout, ralnbow trout, and river black-fish are
almost certalinly present in most streams.

Wetlands mostly border streams, and riverine forests are
assoclated with major rivers and creeks. Sub-alpine open
areas and woodlands occupy most of the Dargo Tablelands.

Wet open forests predominate 1n dissected topography except
for steep dry slopes 1in the major river valleys, which carry
dry open forest.

Mammals recorded in the riverine forests are the sugar glider,
common wombat, long-nosed bandicoot, and bush rat. Birds
include the bell miner, superb blue-wren, king parrot,
shrike-tit, eastern whipbird, and crescent honey-eater.

The broad-toothed rat and brown antechinus have been recorded
in sub-alpine mossland and wet heathland. The nankeen kest-
rel, spur-winged plover, Australian pipit, grey currawong,
white-backed magpie, and both ravens are characteristic birds
found in sub-alpine grasslands, while small insectivorous
birds and two honeyeater species occupy wet heathland.

In sub-alpine woodland, mammals include eastern grey kangar-
00, common wombat, brown antechinus, and bush rat. Most
birds found in thls habitat are typical of sub-alpine wood-
lands elsewhere in the study area.

Wet open forest is known to provide habitat for the bobuck,
common wombat, brown antechinus, and bush rat. Birds record-
ed in wet open forest are typical of those found in this
habitat type elsewhere in the study area.

Mammals in dry open forest include the echidna, eastern grey
kangaroo, sugar glider, and eastern plgmy possum. Bilrds
are typical of this habitat type.

Reptiles recorded in the block are the grass skink, Spencer's
skink, and water skink (which are found near fallen timber),
and the Gippsland water dragon (found along main streams).
McCoy's skink and Coventry's skink prefer dense forest, and
the mountain dragon is found at the higher altitudes. The
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southern blue-tongue, garden skink, three-lined skink, and
the copperhead have also been recorded.

Mosslands provide breeding grounds for Verreaux's tree frog.
The common eastern froglet and the southern toadlet are also
found at high altitudes, whereas Lesueur's frog and the

leaf green tree frog are restricted to streams at lower
altitudes, The Kosciusko mountaln trout and ornate mountain
trout are found in small streams on the Dargo Tablelands.

6. Land systems

The Barry Mountains, Darbalang, Buller (Sedimentary), Buck-
enderra, (Graham, Feathertop (Sedimentary), Higglinbotham,
Hotham, Wongungarra, Beloka High, Cabanandra, Mt Phipps,
Marroo Low, Tonglo-Munjie West, Elldon, Swifts Creek, Thedd-
ora, and Jirnkee land systems are represented in the block.

C. Present Use and Capabllities

1. Nature Conservatlon

The capability for nature conservation is high. Environments
range from alplne herbfields at Mount Hotham to riverine
forests. Sub-alpine woodlands and alpine ash regrowth for-
ests are extensive. The broad-toothed rat has been recorded
near Mount Hotham and the Twins, and the Tasmanian pipist-
relle on the Dargo Tablelands. Some areas - for example,
Dargo River valley and Wongungarra River headwaters - have
few roads or tracks.

Lankey Plain 1s the site of the only Australian malinland re-
cord of the rare willow-herb (Epilobium willisii), and 1s

one of two known Vietorian localities for the fairy blue-bell
(Wahlenbergia dengifolia). A total of eight plant specles in
the block are consldered significant, one of which - the Bo-
gong daisy-bush (Olearia frostii) near the Twins - is endemic
to the study area.

2. Recreation

The main rivers, except the Wonnangatta, are relatively in-
accesslible, Attractions include Mount Hotham and the hist-
oric sltes of Grant townshlp, Talbotville, Mayford, and
other early mining areas. Capabilities are high for cross-
country skiing, fossicking, bushwalking, hunting, and wild-
erness recreation, moderate for fishing and recreation driv-
ing, and low for canoelng.

The most popular bushwalking areas here, apart from the
Barry Mountalins, are the Blue Rag Range, the Hibernia Spur
track, and tracks around the townships of Grant, Hogtown,
and Talbotville. Mount Murray, Mount Tabletop, Mayford, and
the Dargo High Plalns are also regularly visited. Other
tracks occasionally used are those to the Tablelands from
Crooked River, the Gibraltar Spur tracks, and the one from
Dargo to the Wonnangatta River via Mount Bruno. The Dargo.
River valley has conslderable potentlal for extended trips
by experienced walkers.
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The Dargo road 1s receiving increasing use in summer for rec-
reation driving and 1s currently being upgraded. The Grant
area 1s visited frequently, and jeep tracks in the west re-
ceive moderate use.

The maln hunting in this block is for rabbits around private
property at Dargo and in forest clearings. Sambar deer

are also hunted regularly at such places as the Wonnangatta
and Dargo River valleys and the Dargo Tablelands.

The Dargo, Wonnangatta, Wongungarra, and Crocked Rlvers
provide trout-fishing.

Little cross-country skling occurs on the Dargo Tablelands
at present, although the sport is increasing in the northern
section. A conslderable area of sultable terrain is regul-
arly snow-covered in winter.

Downhill skling at the Mount Hotham ski resort 1s considered
under block 10, Bogong.

For canoelng, the Dargo River from the Little Dargo River
Junction and the Wongungarra River from above Howittville to
the Mitchell River are both sultable in high-water perilods
during spring. The Dargo River in particular is valuable for
small touring groups.

Visltors may fossick for alluvial gold at numerous localltles
in this block - for example, in the Dargo, Crooked, and
Wonnangatta Rivers and smaller streams such as Good Luck and
Eldorado Creeks. The Crooked River also provides red zircons
for gem seekers.

3. Agriculture

The 17 grazlers that run cattle on the public land have home
properties at Tawonga 1in north-eastern Vietorla, around
Crooked River, Dargo, Castleburn, and the Stratford district
in Gippsland, and at Cobungra. They put about 3,650 cattle
(of which about 1,550 are cows with calves and géﬂ are dry)
on the runs during summer.

Most are Herefords, although some Angus graze the river flats
along the Dargo, Wongungarra, and Crooked Rivers. The cattle
graze mostly on open plains and in snow gum forests of the
Dargo and Paw Paw Tablelands, but also in some alpine ash
forest. They rarely venture into the steep-sided valley of
the Dargo River.

The grazing season extends from December to April--May and
the cattle are returned to home properties with the onset of
winter.

The major part of the private land in this block 1s 1in the
south near Dargo, and adjoins other private property Jjust
outside the study area. Most of the land has been developed,
and only the steeper areas have not been cleared. Additlon-
al private property comprises about 800 ha, at Treasure's
homestead on the Dargo Tablelands and a few small scattered
blocks along the Dargo and Wonnangatta Rlvers.
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Beef production 1s the major enterprise, with Hereford the
maln breed. Some sheep are also raised for wool. Beans,
both for the cullinary trade and for seed, are grown on the
river flats and irrigated from the Dargo River. Lucerne for
hay and for grazlng 1s also grown on the flats.

Walnuts are grown at Dargo, and in 1975/76 the area produced
4,850 kg - 7% of Victoria's production in that year.

Private land 1s reasonably developed, although distant from
the nearest rallhead at Fernbank. Thilis and other private
land just outside the study area serve as an lmportant base
for the cattle that graze on the Dargo Tablelands during the
warmer months.

The average capabllity for bush grazing 1s high, especially
in snow gum woodland and snow gum--mountaln gum forests and
on Lankey Plaln and numercous smaller plalns. Steep slopes
along the Dargo, Wongungarra, and Crooked Rivers serve to
control stock movements.

Improvements have been made in the form of fencing, dams,
stockyards, and holding paddocks. Prilvate property on the
Dargo High Plains 1s used in conjJunction with grazing blocks
on publlie land, and several houses are bullt at one locality
on the property.

Weeds - such as sweet brilar, blackberries, and ox-eye dailsies
on the tablelands and blackberries, sweet briar, and St.
John's wort 1n the river valleys - reduce the capabllity
somewhat. Capability for agricultural development is low.

4. Apiculture

This block has been used to produce good crops of high-
quality honey. The Dargo road provides the main access for
aplarists. Honey flora Include snow gum, alpine ash, mount-
aln ash, red stringybark, yellow box, but-but, and silvertop.

5. Wood production

Capability for hardwood timber productlion is high to very
high in the extenslve areas of mature alpine ash stands
around Mounts Ewen, Murray, and Blue Rag and in the heads of
streams rising on the Dargo Tablelands. These total about
8,800 ha. Very extensive areas of alpine ash regrowth re-
sulting from the 1939 fires cover about 16,600 ha, mainly
west and north of the Dargo Tablelands.

In the south of the block, stands of moist foothill forest
with moderate to hlgh timber-production capability adjoln
those of mountain forest.

A mill at Dargo annually cuts about 12,600 m3
about 170 ha of forest.

of sawlogs from

6. Minerals

The former Dargo, Crooked River, and Cobbannah gold-fields
cover a large portlon of the block. Not all these have been
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exhausted and, in view of the recent price rises in gold,
much of the block may still have potentlial for gold deposits.
This 1s particularly so for the north-eastern part in the
upper Dargo River near the Kiewa Thrust belt, and at the con-
tact of the Wonnangatta beds with the Omeo Metamorphics.

The deep leads of the Dargo Tablelands are within the block,
put have only a low potentlal. Part of the Dargo Tablelands
overlies a llignite deposit as yet untested, and this may, if
of any extent, have potential in the long term.

7. Water productlon

The major streams of this block are the Wongungarra river,
forming the western boundary, and the Dargo and Little Dargo
Rivers. Rainfall within the block varles wldely, from about
700 mm per annum at Waterford to more than 1,800 mm per
annum at Mount Blowhard at the north of the block. Rainfall
at Dargo has a spring maximum.

Mean annual discharges of the Wongungarra Rlver (at the
Wonnangatta Junctlon) and the Dargo River (at Dargo) are
214,625 M1 and 170,663 M1 respectively. The water is of
high quality and the Mitchell River, for which the Wongun-
garra and Darpo are headwaters, is the source of domestic
water for Balrnsdale and irrigation water for the Bairnsdale
dilatrict.

The capability for water production is high.
D. Hazards

The erosion hazard 1s highest in alpine environments at
Mount Hotham and the Blue Rag Range and on steep dry slopes
at lower elevations in the south. The Dargo Tablelands have
a low erosion hazard. The fire hazard 1s generally moderate
on the Dargo Tablelands and high elsewhere. The 1l noxlous
weed species in the block ineclude sweet briar, blackberry

(a2 major problem along the main rivers), St. John's wort
(along river valleys in the south), and ox-eye dalsy (on the
tablelands).
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10. BOGONG

A. Locatlon and Tenure

Bogong block covers a total area of 155,600 ha, of which
144,000 ha (93%) is public land. This includes: large
tracts of reserved forest north of Mount Falnter and 1in the
west around Mount Wills (total 20,200 ha); an area of

10,040 ha along the Kiewa River East Branch held by the State
Electricity Commission under a Crown grant; and 12,260 ha of
the Mount Hotham Alpine Reserve: the remalnder comprises un-
reserved Crown land, a small reserve near Tawonga, and land
around Mount Beauty owned by the State Electricity Commiss-
ion. Freehold land exists around Mount Beauty, Shannonvale,
Bundara River, Ovens River, and Snowy Creek.

County of Bogong: Parishes of Harrletville, Freeburgh,
Bright, Mullindolingong, Mullagong, Boorgunyah, Magorra, Bo-
gong North, Bogong South, Carruno, Darbalang, Nowyeo, Wollon-
aby, Hotham, Lochiel, Wermatong, and Bundara-Munjie.

B. Nature of the Land
l. Climate

This block receives the highest rainfall in the study area,
mainly from prevailing north-westerly alr streams that are
uplifted by the ranges and lose their moisture as precipit-
ation.

Average annual rainfall exceeds 2,000 mm on most of the Bo-
gong Tablelands, and 2,400 mm around Mount Bogong and Mount
Nelse. The east and south-east of the block 1s in a rain-
shadow area in the lee of the mountains, with rainfall de-
creasing to 700 mm on the Cobungra River near Anglers Rest.
These rain-shadow areas recelve higher rainfall in spring
than during the rest of the year.

Thunderstorms with high-intensity rainfall, prevalent in
summer, can contribute to erosion and to flooding outside the
study area.

Snowfalls have been experienced over most of the block,
occurring regularly above 1,000 m from June to October. Snow
may perslist on the high plains area and elevated peaks for
most of thls perlod - sometimes continulng into early summer
on high sheltered sites.

The higher elevatlions including Mounts Hotham, Feathertop,
and Bogong are relatively exposed and can experience high
winds.

Blizzard conditions may bring sub-zero daily temperatures
lasting several days. Average monthly minimum temperatures
at high altitudes in summer may be very low (-1.6°C in Jan-
uary on the Bogong High Plains). Frosts occcur throughout the
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year, with an average frost-free period of 13 days per annum
at Hotham Heights.

2, Geology and physiography

The main physiographic feature 1s the Bogong Tablelands
(1,650--1,750 m), which are elevated remnants of the Baw Baw
surface and extend from near Mount Nelse North (1,883 m) in
the north to Gray Hill (1,500 m) in the south. The undulat-
ing topography includes a few protruding hills such as
Mounts Jim (1,838 m), Bundara (1,722 m), and Cope (1,837 m).
Remnants of Oligocene basalt are scattered about the table-
land surfaces, particularly around Mount Jim and Mount Loch
(1,875 m). Overlying Pliocene sediments are associated with
the basalt near Mount Jim. A small area of Triassic trach-
yte appears east of Mount McKay (1,843 m).

The tablelands are dralned by the Klewa, Mitta Mitta (Big),
Cobungra, and Bundara Rivers and Middle Creek. The action
of these streams has formed deeply dissected mountainous
terrain with up to 800 m from ridges to adjacent valley
floors surrounding the alpine and sub-alpine tableland
country.

The block includes Mount Hotham (1,861 m), a high point in
the Great Divide. Mount Bogong (1,986 m), the highest mount-
aln in the State, has a2 rounded summit and forms part of the
Hooker plateau, whereas Mount Feathertop (1,922 m, second-
highest Victorian mountain) rises to an abrupt peak from the
Ovens and West Kiewa River valleys (1,650 m and 980 m res-
pectively). The Mount Beauty basin at 340 m elevation owes
its origin in part to the Tawonga Fault defining its south-
ern boundary.

A wide section of the Omec Metamorphiec belt runs north-west
through the block and encompasses the Bogong Tablelands.

The schists and gnelsses extend eastwards from the West Kiewa
Thrust belt to east of Mount Wills, and grade into Ordoviclan
sediments on elther side. Lower Silurlan granites have in-
truded the regilon and are exposed at Mount Wills (1,755 m),
Sugarloaf Hill, the East Klewa headwaters, and various local-
ities on the Bogong Tablelands. Pebbles from these granites
are found in the Wombat Creek group of Upper Silurlan sedl-
ments to the east. Lower Devonlan granites are exposed near
Bald H111 (1,120 m). Quaternary alluvium has been deposited
along the basins of the Kliewa and Ovens Rivers.

3. Soils

The most widespread soils of the Bogong Tablelands are shall-
ow organic loams where drainage 1is not impeded and peats 1in
permanently wet situations. Fen or bog peats develop accord-
ing to the type of vegetation producing them., Humified peats
are formed from normal peat solls where stream entrenchment
has lowered the water table.

Shallow stony loams predominate on steep slopes, exposed
ridges, and peaks such as Mount Nelse and Mount Hotham. Bare
rock and screes occur on precipltous scarps adjacent to the
tablelands. Shallow organic loams become deeper with des-
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cending elevation, and are classified as deep organic loams,
These in turn are replaced by friable brown gradational
solils., A small area of red gradational soll occurs on the
basalt of the Paw Paw Tablelands in the south of the block,

On the lower slopes and hills, friable red gradational solls
become more common, and may be replaced by gravelly loams in
some sheltered gullies. Red gradational soils with fine
structure occur on residual hills and old alluvial fans.

Massive gradational solls, which are usually derived from
granite rocks, occur on steep slopes near the valley bottoms
and on poorly drained slump areas. Red gradational solls
are found on alluvial fans on valley sides and the lower
slopes, and these grade Into yellow-brown forms in less-well-
dralned depressions.

Red duplex soils are found in drier sltuations on rolling
topography and the less-steep lower valley slopes, with
yellow duplex solls in poorly drained areas.

The more recent alluvial fans and terraces have red gradat-
ional soils with weak structure, yellow gradational soils,
and grey-brown loams. Some gravelly loams alsc occur on the
higher terraces and 1n steep valley bottoms.

4, Vegetatlon

This block has by far the greatest area of alpine vegetation
compared with any other locality in the Victorian Alps. The
largest contlpguous area 1s on the Bogong Tablelands and ex-
tends from Timms Lookout in the north to the Bundara head-
waters in the scuth-west. Other areas are at Mounts Bogong,
Feathertop, and Loch.

On the Tablelands, the alpine vegetatlion forms a complex at
elevations usually ranging from about 1,700 m to 1,890 m
but sometimes descending to about 1,650 m. At Mount Bogong,
alplne vegetation extends from about 1,550 m to 1,920 m and
at Mount Loch from about 1,650 m to 1,875 m.

The vegetation forms a complex of communitles, which includes
dwarf herbfield and heathland (silver ewartia, hoary sunray,
and snow heath) on the most exposed slites, short herbfield
(alpine wallaby-grass, bristle-grass, sedge, leafy daisy,
white purslane, and alpine marsh-marigold) where snow remains
longest, tall herbfield (sllver daisy, show grass, orange
everlasting, mountain gentian, scaly-buttons, yam dalsy, var-
lable groundsel, mountain woocdruff, and hoary sunray), and
grassland (snow grass, yam dalsy, sedge, and mountaln wood-
ruff). Some slopes may carry moist heathland (rusty pods,
alpine grevillea, alpine oxylobium, alpine mint-bush, alpine
phebalium, mountain plum pine, alpine pepper, and leafly
bossiaea).

Wet heathlands (alpine baeckea, alpine bottle-brush, drum-
stick heath, thyme heath, swamp heath, and myrtle tea-tree),
mosslands (sphagnum moss, candle heath, spreading rope-rush,
alpine tuft-rush, and fan tuft-rush), and sedgelands (tall
sedge, tall spike-rush, and austral rush) are usually located
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in drainage lines or wet depressions.

Snow gum woodlands - sometimes in assoclation with small
areas of sub-alpine heathlands, mosslands, and grasslands -
are widely distributed in the block at elevations generally
petween 1,400 and 1,700 m, but extend up to elevations of
1,830 m at Mount Cope. The woodlands flank the alpine com-
plex and are also found at Mount Wills. Understoreys are
variable. Heathy understoreys, such as those near Mount
Fainter, lnclude leafy bosslaea, alpine pepper, alpine mint-
bush, royal grevillea, and alpine oxylobium,

Mountain gum--snow gum forests are limited mainly to north-
erly slopes and in some cases more gentle topography at
elevations between about 1,200 m and 1,500 m.

Understoreys may be heathy (leafless bosslaea, alpine oxy-
loblum, dusty dalsy-bush, and mountain beard-heath) or
grassy with scattered shrubs (leafy bossiaea, rusty pods,
and alpine pepper). Black sallee woodlands are generally
limlted to some streams such as the Cobungra Riliver and the
margins of some plains. Understoreys are usually grassy
with shrubs and ferns (mountain tea-tree, alpine water-fern,
and mountaln beard-heath).

Alpine ash forests (both 1939 fire regrowth and mature) are
also extensive, partlcularly in the West and East Klewa
Rivers and in the reglon about Mounts Bogong and Wills and
Sugarleoaf Hill. These forests generally grow between ele-
vations of about 900 and 1,400 m, but may extend up to about
1,500 m.

Open forest III predominates on moist sites below about
1,000--1,100 m in the north of the block. The common trees
are narrow-leaf peppermint, manna gum, and eurabbie (St.
John's blue gum). Understoreys may be wet gully type
(blanket-leaf, soft tree-fern, fishbone water-fern, black-
wood, and hazel pomaderris), shrubby (silver wattle, common
cassinia, austral bracken, and prickly currant-bush), or
grassy (kangaroo grass with scattered shrubs).

Open forest II is limited to dry northerly aspects, mainly
in the north and east of the block and around Grays Hill

in the south-east. Tree specles include broad-leaf pepper-
mint, long-leaf box, brittle gum, and candlebark.

Understoreys may be grassy (kangaroo grass), with scattered
low and tall shrubs such as handsome flat-pea, cherry
ballart, and hop bitter-pea.

Open forest I 1s mainly limited to dry sites 1in the south-
east of the block. Tree and understorey species are similar
to open forest II. Understoreys may be shrubby (hop bltter-
pea, mountain hickory wattle, elderberry panax, bootlace
bush, common oxylobium, forest lomatia, and mountaln tea-
trﬂea, heathy (mountain pepper, common oxylobium, and royal
grevillea), or grassy (snow grass, prickly starwort, and
mother shield-fern).
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5. Fauna

Twenty-three native mammal, 146 bird, eight reptile, nine
amphibian, and three native mountalin trout species have been
recorded in the block. Sambar deer, brumbles, foxes, and
hares are among the Introduced mammals recorded here.

The block includes the most extensive area of alpine grass-
lands, herbfields, heathlands, and mosslands in Victorila.
The largest contiguous area 1s known as the Bogong High
Plains, ©Sub-alpine woodlands are also extensive on the Bo-
gong Tablelands and at high elevations elsewhere. They are
assocliated with sub-alpine open areas at various locallt-
les. Wet open forest 1s very extenslve but dry open forest
1s mainly confined to the Mitta Mitta valley in the south-
east of the block. Wetlands comprise lakes and small
streams on these uplands, as well as streams and lakes at
lower elevations. Riverine forests border many streams at
lower elevations.

Waterbirds 1n lakes and streams at the higher and mid elevat-
ions comprise two species of cormorant, two herons, three
ducks, the black swan, and little grebe. Other blrds at
Mount Beauty include grey teal, musk duck, black-Tronted
dotterel, Lewin water rall, dusky moorhen, swamp hen, golden-
headed fantall warbler, and reed warbler.

Riverine forests have populations of small mammals comprising
long-nosed bandicoot, brown antechinus, Swainson's antechinus,
and bush rat. Birds are typical of those found in riverine
forests elsewhere in the study area.

Alpine and sub-alpine heathlands, in close association with
grasslands, mosslands, herbfields, and occaslonal snow gums,
support a unique mammal fauna consisting of up to eight
specles in some localities. The specles are the rare moun-
tain pigmy possum, the widespread but locallized broad-toothed
rat, and brown antechlnus, Swainson's antechinus, bush rat,
lesser long-eared bat and little bat.

The mountain pigmy possum was conslidered to be extinect until
1966. Since its initial discovery at Mount Hotham 1t has
been discovered at Falls Creek and iIn the Kosciusko National
Park in New South Wales. Bilrds in this habltat seem to be
limited to about 15--20 specles. Typical ones include the
nankeen kestrel, brown hawk, spur-winged plover, Australian
pipit, flame robin, and llttle raven.

Mammals in sub-alpine woodlands include those found in alpine
to sub-alpine open areas and also Gould's wattled bat, the
feather-talled glider, sugar gllder, greater glider, and
brush-talled and ring-talled possums. Birds are those typl-
cal of this habltat elsewhere in the study area.

The wet open forests are known to contain the black wallaby,
common wombat, and arboreal and small terrestrlal mammals
typical of this habitat. Birds are also typical, and include
the wonga pigeon, yellow-tailed black cockatoo, king parrot,
superb lyreblird, cicada bird, Australian ground thrush, pilot
bird, and satin bower-bird.
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Dry open forests support mammals such as the eastern grey
kangaroo and greater long-eared bat, and birds such as the
eastern rosella, rainbow bee-eater, and yellow-rumped thorn-
bill.

The most common reptlle recorded throughout the bloek is the
grass skink. The water skink is common below the tree line
and the copperhead below about 1,200 m. The sheoak skink
(rare in Victoria) and white-lipped snake are found at the
higher altltudes. Verreaux's tree frog, the southern toad-
let, and the Victorian froglet are common amphibians over
most of the area, while Lesueur's frog is more restricted in
distributlon.

The ornate mountain trout, Cox's mountain trout, and inland
mountain trout are found only in loeations inaccessible to
intreoduced trout such as above waterfalls or in small water
bodies adjacent to the main stream. Brown and rainbow trout
are recorded for the block.

f. Land systems

The Wandiligong, Mullagong High, Wermatong High, Feathertop
(Igneous), Hotham, Darbalang, Murray High, Feathertop
(Sedimentary), Mt Jim, High Plains, Mirimbah, Cobungra,

Barry Mountains, Buller (Sedimentary), Stanley, Braithwalte's
Top, Glen Wills, Staleyville, Bundarrah, and Livingstone land
systems are represented 1n the block.

C. Present Use and Capablilitles
1, Nature conservation

The capability for nature conservation is very high. Envir-
onments vary from alpine dwarf heathlands to riverine for-
ests. A wide range of environments may be encountered in a
short distance, such as at Mounts Feathertop and Bogong for
example. The block contains the largest extent of alpilne
environment in Victoria - most of 1t on tableland topography.

Mature alpilne ash forests are extensive and occur mainly on
solls derived from metamorphic or granitic parent material.
Sub-alpine woodlands are also extensive. The avifauna and
mammal species have been well documented and are rich 1n
numbers and diversity. A number of rare and restricted
faunal species include the mountain pigmy possum near Mount
MeKay and Mount Hotham and the board-toothed rat near
Tawonga Hut Creek, Mount McKay, Mount Fainter, and Falls
Creek.

Much of the insect fauna in alpine and sub-alpine areas 1s
largely or wholly restricted to thls habltat type. Some

of these insect specles are also rare. Insects include
species of stonefly and caddis-fly, the alpine silver xenlca
and orichora brown (two speciles of butterfly found only at
high elevations), alpine grasshoppers, and other typically
alpine species. The type locality of the stonefly (Thaumat-
operla alpina) is at Mount Fainter.

The sheoak skink is a rare species in Vietoria that, in the
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Alpine area, occurs near Mount Hotham.

A large number of significant plant species (48) have been
recorded in this block, mainly because of its riech floral
characteristics and comparatively long history of botanieal
Investigation. OF the 21 considered highly significant,
seven are endemic to the study area. Many of these 21 are
located on the Bogong High Plains (the type locality for

12 species), mostly being smaller herbs on the plains or
mountalntops.

On the High Plalns are found the only indigenous dandelicon
in Australia (Taraxacum aristum); the stork's bill (Pelar-
gonium helmsii); the composite Parantennaria unicepe (near
Mount Cope); the sllver carraway (Oreomyrrhis argentea);

the Bogong dalsy-bush (0Olearia froetii), endemic to the
study area; the mountain mitrewort (Mitrasaeme montana); the
spreading clubmoss (Lyeopodium searicsum); shining cudweed
(Gnaphalium nitidulum); an alpine bent-grass (Deyeuxia (7)
setifolia); a buttercup (Ranunculus eichleranus) endemic to
the study area; the sllky dalsy (Celmisia sericophylla); and
another alpine daisy Brachycome tenuiscapa.

A rare sedge endemic to the study area, Carex paupera, is
believed to exist on Mount Hotham, and the snow willow-herb
(Eptilobium tasmanicum) 1s restricted to Mount Bogong, in
Victoria. A rare alpine sedge (Carex cephalotee) and the
alpine finger-fern (Grammitis armstrongii) have been observ-
ed on both Mount Bogong and Mount Hotham. The snow-wort
(Abrotanella nivigena) occurs on Splon Kopje. Mount Beauty
is the locallty in which the type collection of the slender
parrot-pea (Dillwynia capitata) was made. Basalt Hill is
noteworthy for the diversity of 1ts alpine lichen flora.
The endemic rock grevillea Grevillea willisii has been
cbserved at Anglers Rest.

2. Reecreatlon

Its outstanding features make this one of the most signifi-
cant areas for recreation in the study area. 1t contalns
the ten highest peaks in Vietorla, the Bogong High Plains,
some of the most extensive and spectacular alplne scenery 1n
the State, and two alpine ski wvillages. Capabilitiles are
very high for bushwalking, fishing, motor touring, cross-
country skiing, 1ce climbing, and downhill skiing, high for
horse-riding, recreation driving, and fossicking, and low
for hunting, canceing, and rock elimbing.

Bogong block is of prime importance to bushwalkers. The
numerous walking tracks and routes in most cases recelve
frequent to moderate use, They traverse most parts of the
Bogong Tablelands and all the major peaks. Walking tracks
and routes approach the Bogong High Plains from all points of
the compass. The route from Mount Hotham to Mount Wills wvia
the Bogong Tablelands and Mount Bogong is important as part
of an extended walking route between the Baw Baws and New
South Wales. A number of huts constructed by cattlemen,
sklers, and bushwalkers are often used for overnight stops.

For recreation driving, the alpine road over Mount Hotham,
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the Bogong High Plains road past Falls Creek and Buckety
Plains, and the Trappers Gap road are all popular touring
routes. Adventure driving along roads on the Bogong High
Plains is confined to a few routes. Use of jeep tracks is
discouraged in eroslon-prone areas, but opportunities for
adventure driving exist in the Mount Battery and Mount Wills
localities and other areas in the east of the block.

Borse stables situated at Mount Beauty cater for horse treks.

Some hunting of sambar deer takes place at scattered sites
such as Glen Wills, the Cobungra River, and Snowy Creek.

The Kiewa works protection area controlled by the State Elec-
tricity Commlsslion 1s a sanctuary, and shooting 1s prohibited.

The block contains many prime angling streams. Trout may be
caught in the Mitta Mitta River headwaters and its tributar-
ies, and in the Kiewa and Ovens Rivers and tributaries.
Rocky Valley and Pretty Valley pondages also provide fishing
for trout anglers.

The Bogong Tablelands and the Mount Hotham area form the
premier cross-country skling region in Viectoria. Skis may

be hired at Hotham Heights and Falls Creek; skiers often make
day trips from these centres and sometimes extended trips be-
tween them. Experilenced sklers visit Mount Bogong, Mount
Helse, and Mount Feathertop.

Ski resorts at Falls Creek and Mount Hotham also provide for
downhill skiing. They cater for more than 3,000 overnight
visitors and many day visltors from nearby centres such as
Harrietville, Bright, Mount Beauty, and Omeo. In winter
Mount Hotham is accessible from both Gippsland and north-
eastern Viectoria. It has limited scope for beginners and
novices, but a large potential for intermedlate and advanced
skiers. Falls Creek, which is accesslble from Mount Eeauty,
has extensive novice and intermediate slopes, but negligible
advanced or beglnner slopes. Both resorts, particularly
Hotham, have potential for further skl slope development.

In addition, a number of new areas have possibilities for
development. These include Mount McKay, Bakers Spur, Mount
Falnter, Cobungra Gap--Mount Loch, and Bungalow Spur. Mount
Wills, which has a skl lodge and ski run serviced by a rope
tow, provides some skiing, but the area has little further
potential.

For canoeing, only short sections of the Ovens Rlver can be
negotiated at present because of tree blockages. It recelves
some use, however, mainly during high river flows.

The Ovens River provides opportunities for gold-panning along
most of its course. Fossickers also find ribbon jasper and
bloodstones here. Other streams where alluvial gold may be
panned include Middle and Glen Wills Creeks and the Mitta
Mitta and Bundara Rivers.

The Niggerheads and Mount Wills are climbed occasionally, but
few other sites are suitable for rock climbing.
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During summer, Rocky Valley pondage provides opportunities
for water-skling and salling sports. Boating also takes
place on pondages at Bogong Village and Mount Beauty.

3. Agriculture

About 24 grazlers regularly graze their cattle on the publie
land. About half of these have properties in the Ovens or
Kiewa River valleys around Eurobin, Bright, Harrietville,
Tawonga, and Dederang, and their maln access routes run via
the Mount Hotham road to the Paw Paw Tablelands, and via
Dungeys track along the West Kiewa River, the Mount Fainter
Spur, and East Klewa tracks to the Bogong Tablelands. Access
to the Snowy Creek area from Tawonga is via Trappers Gap.
iraziers in the Mitta Mitta valley at Eskdale use the Dor-
chap Range or Omeo Highway for access to the runs in the
north-eastern sectlon of the block.

The several grazlers based at Glen Valley, Shannonvale, Bun-
dara River, or in the Omeo area, gain access to the Bogong
Tablelands via the Middle, Buckety Plains, and Dinner Plain
Spurs.,

Four distinct grazing areas can be delineated. One 1s the
Bogong Tablelands, which are predominantly alpine and sub-
alpine herbflelds, grasslands, heathlands, and mosslands, or
snow gum woodland. About 2,500 cows with 2,000 ealves and
150 dry cattle are grazed here during the summer.

Mount Bogong and adjacent areas (Long Spur, and Snnwz and
Dean Creek headwaters) have been used to run about 240 cows
and a similar number of calves. In recent years the co-
operation of graziers has been sought and, as a result,
cattle have been excluded from Mount Bogong 1itself but allow-
ed to continue east of Cleve Cole Hut in snow gum woodland
and sub-alplne open areas. Elsewhere alplne ash and pepper-
mint--gum forests are predominantly grazed, Some 150 head
graze around Glen Valley and north of Mount Wills.

About 25 head graze through alpine herbflields and heathlands
and in snow gum woodland in the Mount Feathertop area, while
further north, narrow-leaf peppermint forests in the Snowy
Creek--5immonds Gap area provide grazing.

Grazing has been excluded from the summit of Mount Feathertop
and south along the Razorback Ridge and from Mounts Hotham
and Loch.

The snow gum woodlands of the Paw Paw Tablelands east of
Mcount Hotham and the fall into the Cobungra River support
450 cows and dry cattle. About 200 calves accompany the
cOows.

Usually the cattle are taken up in late December and are
mustered and taken down about mid Aprlil. Most of the gra:z-
ing is under the control of the Soll Conservation Authority,
which 1s advised by the Bogong High Plains Distriet Advisory
Committee,

Two areas of private agricultural land in the Kiewa and
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ovens valleys adjoln larger agricultural regions outside the
study area. Properties at Granite Flat, Shannonvale, Glen
valley, and Bundara River 1n the east are 1solated from other
private property. Tobacco-growing and dalrying are the major
agricultural pursuits on the slopes and rich alluvial flats
of the Klewa valley. Tobacco is also grown on a few propert-
ies in the upper Ovens valley.

cattle for beef are run on the remaining private land in
these two valleys. About half of the herds are dalry--beef
eross anilmals preducling vealers.

The capabllity for bush grazling has a very high average. It
is generally high on the alpine and sub-alpine grasslands,
tall herbfields, and grassy snow gum woodlands, but lower on
the heathlands. High erosion hazards 1limit the capability of
some areas.

Capability for agricultural development is low.
§, Apiculture

Parts of this block have reasonable access and are near the
main bee-keeping centres in north-eastern Victoria. Apilar-
ists often use these areas, the main honey flora being
narrow-leaf peppermint, broad-leaf peppermint, candlebark,
alpine ash, and snow gum. Other parts could be used if
access was 1improved.

5. Wood production

Capability for timber production is very high. Large areas
of alpine ash occur around all the majJor streams flowlng

from the Bogong Tablelands, prinecipally the Ovens and Klewa
Rivers and Mountain, Trappers, and Snowy Creeks running to
the north, and the Mitta Mitta River, Middle Creek, and
Bundara and Cobungra Rivers running to the east. These total
24,500 ha. About 16,300 ha of alpine ash regrowth resulting
from the 1939 fires alsoc occur throughout the block, but are
concentrated for the most part in the north and west. Some
commercial stands of moist foothill forest 1ncluding specles
such as blue gum and manna gum adjoin stands of mountain for-
est in the Ovens and Kiewa Rivers.

Mean annual

Stream Gauglng station discharge (M1)
Ovens River Bright 232,420
Kiewa River Mongans Bridge 512,210
Mitta Mitta River¥* Above Jokers Creek 229,568
3nowy Creek Below Granite Flat 192,830
Bundara River Bundara 91,507
Cobungra River¥# Below Vietoria River 135,345

*  Also called the Big River within this block
*¥  TIncludes discharge from the Vietoria River (in block 11).

530087 14
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Annually, the five sawmlills at Tawonga, Eskdale, Granite
Flat, Mitta Mitta, and Bullumwaal together cut about 26,600
m> of sawlogs from about 360 ha of forest.

6. Minerals

This block contains two currently operating gold mines,
These are the Sambas and Red Robin (below Mount Hotham)
mines on the Harrletville gold-fields. In view of this,
and of the fact that large quantities of gold were produced
here in the past, it can be sald that Bogong block has a
high potential for economic gold deposlits, particularly in
view of the recently increased price of gold. Other metall-
ie minerals - 1lncluding bilsmuth, tin, and silver - are
assoclated wlth the gold deposits. Conslderable reserves of
low-grade tin ore are likely to exist at Mount Wills,

7. Water production

Precipitation levels here range from about 700 mm per annum
at Anglers Rest to more than 2,500 mm at Falls Creek. Much
of the block is snow-covered for 4--5 months of the year.
Major streams within the bloek and their mean annual dis-
charges are shown on page 257.

With the exception of the Ovens Rlver, these streams are
comparatively relliable, belng snow-fed. The Mitta Mitta
River at Dartmouth yields 21% of its mean annual discharge
in the 6 months December to May - including 7% in the 3
menths January to March. Equivalent figures for the Klewa
River at Mongans Brildge are 23.5% and 7% respectively. In
contrast, the Ovens River yields 14% of its mean annual dis-
charge at Wangaratta in the 6 months December to May, in-
cluding 3.5% in the period January to March.

The water in this block is of high quality, (For example,
the mean T.D.S. measurement for the Klewa River at Mongan's
Bridge 1s 34 mg per 1.) This allows 1ts use not only for
generating hydro-electric power, but for domestiec water supp-
lies, as indicated in the table below.

The Kiewa Rlver hydro-electrle scheme utilizes water from
the Rocky Valley and Pretty Valley branches of the East
Klewa River, and from the West Kiewa River.

Township Water supply source

Harrietville Ovens River

Hotham Helghts Edelwelss Spring; Swindlers Creek

Mount Beauty West Klewa River; Simmonds Creek

Bogong Village Ferny Creek

Falls Creek Rocky Valley branch of East Kiewa River

Tawonga Kliewa Rilver
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The three power stations (McKay Creek, Clover, and West
Kiewa) have capaclty flow rates of 86 M1, 112 M1, and 163 Ml
per hour respectively. This scheme is used mainly to supp-
lement peak-lcad supplies of power.

A section of the Mitta Mitta River will be impounded by the

partmouth Dam project, and the headwaters of this river will
contribute to the storage. About 2,000 ha of land is irrig-
ated from the Kiewa River.

The capablllty for water production 1s very high.
D. Hazards

The erosion hazard is high at the highest altitudes - that
is, Mounts Bogong, Feathertop, Hotham, and Loch and places
such as along the Razorback to Mount Feathertop and around
Mounts Nelse, Spilon Kopje, and Falnter. The hazard 1s mod-
erate to high on the High Plains generally, especially on
north-west slopes and in drainage lines, low 1ln wet mountain
forest, and moderate on steep dry slopes at the lower ele-
vatlons.

The presence of scll partiecles In streams has caused siltat-
ion of tunnels and pondages in the hydro-electric scheme and
could cause damage to turbine blades used in the generation
of electricity. Activities in the area involving earthworks
or causing dlsturbance to vegetatlion can result in excessive
amounts of silt reachling streams.

The fire hazard 1s highest in the foothills at the north of
the block, where a number of lightning strikes have occurred.
Villages at Bogong and Falls Creek and a camp at Howmans Gap
are vulnerable to fire, as are the numercus Installations of
the Kiewa hydro-electric scheme. Fire towers are situated

on Mount MecKay and at Big Hill, and lookouts at Mounts Hotham
and Wills.

The 19 noxious plant species growing in the block include
blackberry, St. John's wort, tutsan, and sweet briar. Hares
and foxes inhabit the Bogong High Plains and a few brumbles
range through the south-east section of the block. The
alpine case moth and alpine grass caterpillar kill patches
of snow grass.
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11. COBUNGRA

A. Locatlon and Tenure

Cobungra block covers a total area of 62,250 ha, of which
37,300 ha (57%) is public land. This includes 14,200 ha of
reserved forest, mainly 1n the south, varlous reserves at
Omeo and around Cobungra, and unreserved Crown land (22,800
ha). (An area of about 100 ha near Omeo 1s reserved as a
public park.) The freehcld land is concentrated on areas of
low relief throughout the bloeck, as at Cobungra and alcng
the Livingstone Creek valley.

County of Bogong: Parishes of Theddora, Bundara-Munjie,
Bingo-Munjie, Bingo-Munjie North, and Bingo-Mun]ie South.
County of Benambra: Parishes of Omeo, Jirnkee, and
Cobungra.

B, Nature of the Land
l. Climate

A large raln-shadow area extends from this block north-east
to Benambra and south-east to Swifts Creek. This 1is caused
by the dry prevalllng westerly alr streams, which have lost
their molsture as precipitation on the higher ranges to
wlndward.

Average annual rainfall diminishes from 1,200--1,400 mm on
the Great Divide in the west to 676 mm at Omeo In the east.
Rainfall peaks occur 1n spring in the rain-shadow area.
Southerly and south-easterly alr streams bring rain at any
time of the year, and thunderstorms can contribute to summer
rainfall. Snowfalls are known to occur throughout the
block, and regularly above 1,000 m on the Great Divide in
the south and west.

Frosts are common within the bleoek, wilth an average frost-
free perilod of only 62 days per annum at Omeo.

2. Geology and physiography

Undulating tablelands and basins dominate, with very little
dissectlon of the landscape. Elevations vary - from 1,600
m on the Paw Paw Tablelands in the west and tablelands
around Mount Delusion (1,374 m) to elevated basins in the
Cobungra region (1,000 - 1,200 m) and the Livingstone basin
around Omeoc (600--700 m). The lowest polnt occurs along
the Livingstone Creek on the eastern border (600 m).

Stream flow is generally east and north towards the Mitta
Mitta River. The Great Divide has three low points (air
gaps) at Jirnkee Gap (890 m), Cassilis Gap (760 m), and fur-
ther east at Tonglo Gap (760 m). These were caused by the
shift of the Divlde because of the capture of the Tambo
River headwaters by the Mitta Mitta Rilver.
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steep slopes are found along the Livingstone Fault, particul-
arly at the relatively isolated peak of Mount Livingstone
(1,127 m). The north-trending fault has influenced the dir-
ection of flow of both Livlingstone Creek and a section of

the Mitta Mitta River.

The geology of the block 1s dominated by Ordoviclan gneisses
and schists of the Omeo Metamorphic belt. Scattered out-
crops of Lower and Middle Devonian granites occur in the

east and central sections, and remnants of Oligocene basalt
remain on the Paw Paw Tablelands. There are Tertiary gravels
of Pliocene age around Omeo township, and Quaternary alluv-
ium occurs along the upper reaches of Livingstone Creek.

3. Solls

The terrain of the major part of thils block 1s undulating to
hilly. Soils are dominated by massive gradational soils.
These grade into friable brown gradational scolls as rainfall
increases in the west, and into red duplex soils on flatter
topography in rain-shadow areas. These solls often overlie
highly structured red clays, which are relles of older solls.

In the steeper country of the west and south, stony loams
appear on steep slopes and exposed crests. Organiec loams,
which ocecur on areas above the friable brown gradational

solls at higher elevations, become shallower with 1increasing
elevation. Peats occur irregularly in cold, poorly dralned
situations on the Paw Paw Tablelands and Great Dividing Range.
Humifled peats may have developed from normal peats where
stream entrenchment has lowered the water table. HRed gradat-
ional solls occur on the basalt of the Paw Paw Tablelands.

Massive gradational solls and red gradational solls occur on
the slopes of the basin country south-east of Omeo and grade
into red and yellow duplex soils on drier undulating country
in the south. Yellow sodic duplex soils occur occasionally
on broad ridge-tops and hill-crests to the south of Omeo.
Grey brown loams and undifferentliated sands and loams occur
on the limited alluvial flats of Livingstone Creek.

b, Vegetation

Sub-alpine grasslands, wet heathlands, and mosslands are
found at various localities, usually in drainage lines; they
are flanked by sub-alpine forests at elevatlons from about
1,560 m to 1,100 m, for example in the Livingstone Creek,
Spring Creek, and Butchers Creek headwaters. Black sallee
woodland often borders these open areas. This vegetation
type also crowns Mount Delusion (1,340 m) where the under-
storey 1s heathy. An open area of heathland and herbfleld
adJoins the woodland here.

Snow gum open forests and woodlands are chlefly located on
the Paw Paw Tablelands and at Mount FPhipps at elevations
ranging from about 1,300 to just over 1,500 m. Understoreys
may be grassy or heathy (gorse bitter-pea, and mountaln
beard-heath).

Snow gum also occurs in mixture with candlebark at lower
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elevations around Omeo such as the Oriental Claims (elevat-
lon about 660 m). Here the understorey is predominantly
kangarco grass.

Mountain gum--snow gum open forest predominates west and
south of Cobungra. This area has been extensively burnt in
the 1939 fires. Mountaln gums more than 25 m high scmetimes
grow above the general canopy levels. Understoreys vary
from shrubby to grassy and include specles such as snow
grass, handsome flat-pea, elderberry panax, and mountain
beard-heath. These forests range from about 1,400 m common-
ly down to about 1,000 m and sometimes to 800 m.

Alpline ash open forest has a scattered distribution among
the sub-alpine forests in the western section of Cobungra
block at elevations between 1,200 and 1,400 m.

Large areas of alplne ash - mostly loggling regrowth from
former logglng operatlons - occupy the headwaters of Living-
stone and New Rush Creeks at elevatlons ranging from 900 to
1,400 m. Understoreys are typlcally shrubby (silver wattle,
mountaln pepper, mountain beard-heath, and common oxylobium).

Open forest 111 comprises some messmate stringybark forest
with gully-type to shrubby understoreys and narrow-leaf
peppermint forest with shrubby to grassy understoreys.

Open forest 1I occuples some dry slopes. The higher elevat-
lons commonly carry broad-leaf peppermlint in mixture with
mountain gum, wilth heathy understoreys including gorse bitt-
er-pea, gulnea-rlower, handsome flat-pea, cluster-flower
geebung, and holly lomatia. At lower elevations the predom-
Inant trees are red stringybark and long-leaf box.

Open forest I malnly occupies steep rocky slopes north of
Mount Gingee Munjie and along the lower reaches of the
Cobungra River. Tree specles include broad-leaf peppermint,
red stringybark, long-leaf box, and candlebark. Understor-
eys may be heathy and plants may be sparsely dlstributed.

5. Fauna

The block has not been systematically surveyed for mammals,
but more 1s known about the birds, reptiles, and amphlbians.
3ix specles of native mammals, 95 of native bird, eight of
reptile, seven of amphiblan, and one speclies of native fish
have been recorded.

Sambar deer and brumblies are among the introduced mammals
inhabiting the area.

Much of the bleoek in the Omeo and Cobungra station area 1s
cleared. Sub-alpine open areas and woodlands predominate on
public land, but wet open forest with limited areas of dry
open forest predominate south of Mount Phipps. Wetlands are
situated along streams and at numerous small dams.

Nine waterbirds have been recorded in wetlands and include
the yellow-billled spoonbill. Other associated bird speciles
are the swamp harrler, coot, spur-winged plover, Japanese
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snipe, and little grassbird.

Sub-alpine woodlands are known to provide habitat for the
eastern grey kangaroo, common wombat, and brown antechinus.
The 51 bird specles recorded in this habitat include the emu,
peregrine falcon, painted quail, owlet nightjar, boobook owl,
sacred kingfisher, tree martin, spotted quail-thrush, satin
fly-catcher, olive whistler, and crescent honeyeater.

The yellow-bellled glider, common wombat, and brown antechin-
us have been recorded in wet open forest. Typlcal birds
inelude the brush cuckoo, king parrot, superb blue-wren, ruf-
ous fantail, golden whistler, white-throated tree-creeper,
and pled currawong.

Dry open forest supports the eastern grey kangarooc, black
wallaby, brown antechlnus, and lesser long-eared bat. Birds
in this habitat include the sacred kingfisher, spotted quail-
thrush, satin flycatcher, rufous whistler, fuscous honeyeater,
olive-backed orlole, white-winged chough, and dusky wood
swallow.

In cleared and semi-cleared land, Y48 bird species were re-
corded, including eight raptors such as the brown hawk,
whistling eagle, wedge-talled eagle, little falecon, nankeen
kestrel, and peregrine falcon. Other birds include the
stubble qualil, Japanese snipe, pallid cuckoo, galah, sulphur-
erested cockatoo, brown songlark, and both specles of magple
and raven.

Some reptiles - such as the southern blue-tongue, copperhead,
water skink (cool-temperate speciles), grass skink, and
McCoy's skink - are typiecal of cool-temperate conditions. A
few (such as Cunningham's skink) are more typical of warmer
conditions. Recorded amphiblans comprlise Verreaux's tree
frog, Lesueur's frog, brown-striped frog, spotted marsh frog,
eastern banjo frog, southern toadlet, and common eastern
froglet.

Cox's mountain trout is recorded, and brown trout and rainbow
trout are also present.

6. Land systems

The Cobungra, Livingstone, Higginbotham, Theddora, Mt Phipps,
Omeo, Cassilis, Mirimbah, Staleyville, Graham, and Mt Delus-
ion land systems are represented in the block.

C. Present Use and Capabllities

1. Nature conservation

The capability for nature conservation 1s high to moderate.
Environments range from sub-alpine woodlands to dry open
forests. Sub-alpine woodlands are extensive, growing mainly
on soils derived from metamorphic parent materials.

Eight plant specles occurring here are considered to be
highly significant. Most of these - the moonwort Botrychium
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lunaria, the dalsy Brachycome tenuiscapa, the sedges Carex
eapillacea and €. raleighii, and the tower mustard (Turrities
glabra) - are located near Cobungra, which 1s the type loc-
ality of mignonette leek-orchid (Prasephylium morganii), be-
lieved to be endemic to the study area., The Mitchell bertya
(Bertya mitehellii) occurs far from its normal Mallee envir-
onment near Anglers Rest. The upper Livingstone Creek 1s
the type locality of the Omeo gum (Eucalyptus neglecta),
endemic to the Vietorlan Alps.

2. BReecreation

Capabllities are high for fishing and fossicklng, moderate
for recreation driving, moderate to low for bushwalkilng,
horse-riding, and cross-country skiing, and low for hunting.

Bushwalkers at present mainly use the north-western section,
The Precipice Plain--Victoria River tracks are occasionally
to moderately used. These may be linked with walking routes
to Mount Tabletop or the Dargo High Plains via the Mayford
spur. The block has some potential for bushwalking. Much
of the forested land 1s sub-alplne forest with numerous

snow plalns. Other features include the Cobungra River,
Vietoria River and Vietoria Falls, Livingstone Creek, and
Mounts Phipps and Deluslon.

A water race may be traced from Cassilis to the Jlirnkee Gap
in the Great Dividing Range and thence to the eastern branch
of the Wentworth River near Mount Baldhead, a distance of

90 km.

Organized horse-riding trips, based at Omeo, occcasionally
visit areas on public land.

For reereation driving, four-wheel-drive vehicles use some
tracks, partiecularly the Precipice Plain--Vietorla River
tracks. The Hotham to Omeo road is regularly used for motor
tourlng.

Sambar deer are hunted at several localities in this block,
ineluding the area around Mount Phipps.

All tributaries of the Mitta Mitta River including the Cob-
ungra and Victorilia Rivers and Livingstone Creek, are good
trout waters.

Opportunities for cross-country skilng exlist around FPrecil-
pilce Plain and Mount Phipps.

Many streams around Omec, such as the Livingstone Creek, are
gold-bearing. Gold-panning is popular at the Oriental
Claims. Common opal is found among the gravels and sands

of old river beds around Omeo,.

3. Agriculture
Three graziers run cattle on the public land. It 1is dirfi-

cult to estimate the number of stock grazing west of Cobun-
gra station, as a number of unfenced privately owned padd-
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ocks are grazed in conjJunctlon with public land. Probably
about 370 cows with 100 calves and 230 dry cattle graze in
the snow gum woodlands and snow gum--mountain gum forests
during the summer.

After the cattle are mustered In autumn, the calves are
marked, weaned, and marketed and then the remaining stock are
taken out from the home paddocks again until the onset of
winter. Higher numbers may occupy the publie land in this
period than during the early autumn.

A simllar pattern is followed in the area around the Living-
stone Creek and Butcher Creek headwaters. Here about 160
cows with about 120 calves graze through a variety of veget-
ation types. The home properties are close by, and private
property is used 1n conjunction with the surrounding grazing
runs.

About 50% of this block is private land and, apart from
higher-elevatlion areas near Cobungra, 1s almost all cleared.
This - together with private land in the Benambra, Nunniong,
and Baldhead blocks - comprises the largest single reglon of
agricultural land in the study area.

Beef production 1s the major enterprise, with Hereford the
most common breed. Sheep ralsed for wool are also import-
ant, with numbers increasing steadlly since a slump in 1973.

The capabllity for bush grazing 1s moderate on average, but
high in some areas close to private holdings. The area is
reasonably well watered and capablllity could be improved with
fencing and control of wild horses. The runs currently used
are mainly close to private land.

The less-steep public land has moderate capablllty for dev-
elopment for agriculture.

b, Apiculture

This block does not receive much use by aplarists. Honey
flora include snow gum, alpine ash, Gippsland blue gum, red
stringybark, and long-leaf box.

5. Wood production

Capability for hardwood production 1s high in alplne ash
stands in the south of the block. Most of these have been
utilized and regenerated but logging 1is continuing north of
Mount Phipps. Mountaln forests cover about 4,500 ha. The
western half of the block contains sub-alpine forest of
negligible timber-production capability, and the remalnder
of the public land contains foothill forest of low to moder-

ate capability.

Annually, two mills (both at Swifts Creek) together cut about
7,600 m3 of sawlogs from about 100 ha of forest.

6. Minerals

The eastern part of the block 1ncludes most of the former



Omeo gold-fleld, from which large amounts of gold were taken
by slulcing and dredging and in which two silver--lead--zine
lodes were worked. The western part includes comparatively

inaccesslible country that may contain wvelns bearlng gold and
other metallle minerals.

T. Water productlcn

The Cobungra River forms most of the northern boundary of
this block, and a small section of the Mitta Mitta River
completes the northern boundary. Within the block the two
major systems are those of the Victoria River and Living-
stone Creel.

A raln-shadow area exists in the Omeo--Benambra region, and
this causes the low water yleld from thls central portlion of
the Mitta Mitta Rlver. The raln-shadow area receives about
600 mm per annum, compared with the 900-1,200 mm per annum
in the upper reaches of the Victoria River and Livingstone
Creek.

The Cobungra River is supplied to some degree by snow melt.
Mean annual discharges for the Mltta Mitta River at Hinno-
munjie and for the Cobungra--Victoria Rivers are 471,587 Ml
and 135,345 M1 respectively.

Livingstone Creek 1s the source of domestle water for the
township of Omeo. The entire block will contribute to the
Dartmouth Dam when thls is completed.

The capability for water production is high to moderate.
D. Hazards

The soll erosion hazard 1s moderate to high, and severe gully
erosion 1s evident around Omeo, The fire hazard is moderate
to high. A fire tower 1is situated on Mount Sam. The 19
noxlous weed specles include blackberry, 5t. John's wort,
and sweet brlar. Brumbles are plentiful to the south of
Cobungra statlon.
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12. BALDHEAD

A. Locatlon and Tenure

Baldhead block covers a total area of 63,100 ha, of which
48,400 ha (77%) is public land. This occurs mainly in the
south-west, and comprises 19,700 ha of reserved forest and
28,700 ha of unreserved Crown land. Most of the frechold
land cccurs in the eastern sectlon of the block.

County of Dargo: Parishes of Carneek, Kalk Kalk, Birregun,
Binnican, Wentworth, Koomberar, Tabberabbera, Angora, Jirn-
kee, Tonglo-Munjie West, and Cobungra.

B. Nature of the Land

1. Climate

Baldhead block 1s in the transition zone south of the Great
Divide from the high-rainfall montane areas to rain-shadow
valleys along the Tambo River and other southern rivers.

Average annual rainfall is moderately high over elevated
topography running south-east through the block from the
Divide to Mount Delusion and Mount Baldhead. This zone re-
celves more than 1,200 mm annually. Ralnfall decreases to
less than 800 mm on the Wentworth River and 612 mm at Swifts
Creek. Southerly and south-easterly alir streams can bring
drastic weather changes and rainfall at any time of the year.

The occurrence of snow varies, depending on cold fronts from
the westerly or southerly alr streams. Snowfalls can be ex-
pected at the higher altitudes from June to October.

2. Geology and physiography

Moderately dissected topography predominates in the west,
grading into basins and plateaux towards the east. The Tambo
basin at Swifts Creek (300--400 m) is at a lower elevation
than those north of the Divide, such as the Livingstone basin
(600==T700 m).

Two low points (air gaps) in the Great Divlide occur along the
northern border of the block, one at Jirnkee Gap (890 m) and
the other at Cassilis Gap (760 m).

The Birregun range in the west includes the highest peak 1n
the block, Mount Birregun (1,463 m). The lowest point occcurs
at Wentworth River along the southern border (240 m).

The stream pattern is markedly influenced by faulting in the
underlying rock, demonstrated by straight courses of streams
flowing along the line of the Haunted Stream Fault and Liv-
Ingstone Fault. A small plateau is situated on the Stro-
bridge Ridge at about 1,100 m elevation.
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Ordovician felspathic sandstones and siltstones in the east
merge into schists and gnelisses-of the Omeo Metamorphic belt
north of the Angora range.

Qutcrops of Lower Devonlan granites occur in the east at
Mount Baldhead (1,372 m), in small basins near Brookville,
and in the Tambo and Livingstone basins, The Wentworth
group - Lower--Middle Devonian marine sediments - 1s exposed
in the upper Wentworth River.

Extensive Quaternary alluvial deposition has occurred along
Tambo River in the Tambo basin.

3. Bolls

Mountainous areas in the north of the block, where rainfall
is higher, have friable brown gradatlional soils on most
slopes, but stony loams and stony gradational solls on ex-
posed steep slopes and crests. Sheltered lower valley areas
have friable red gradational soils.

In the drier areas, most slopes carry massive gradational or
red gradational soils, but sheltered lower valley slopes
have friable red gradational soils.

Grey-brown loams occur on alluvium along major streams such
as the Tambo River, and rolling to hilly areas in the valleys
have red duplex socils,

The main sc0ils on hilly granitic areas are yellow duplex
goils, wilth red duplex solls on lower well-drained areas.

4, Vegetation

Sub-alpine vegetation is represented in this block by herb-
field at Mt. Baldhead, snow gum forest south-west of Mt.
Phipps, mountain gum--snow gum forest at Mt. Birregun, and
heathland, herbfield, and black sallee at Mt. Delusion.

Alpine ash forests, both mature and fire regrowth, are locat-
ed at the higher elevations (800 to 1,400 m) in the head-
waters of the Wentworth River, the Haunted Stream, and
Nightmare Creek, and also near Mount Birregun. Understoreys
vary from grassy to shrubby, including hop bitter-pea,
mountain pepper, and mountain beard-heath,

Fire regrowth and mature mountain ash forests occupy the
headwaters of the Nicholson River and Haunted Stream below
the alpine ash on moist sites at elevations ranging from
about 800 m to 1,200 m., Understoreys are typically shrubby
or gully type (bootlace bush, river lomatia, elderberry pan-
ax, blackwood, and soft tree-fern).

Narrow-leaf peppermint open forest 111 is the predominant
vegetation type on molst sites below about 1,100 m, Assoc-
iated trees include manna gum and broadleaf peppermint.
Understorey species include silver wattle and austral brack-
en.

Messmate stringybark forest, sometimes associated with manna
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gum, grows 1ln small scattered pockets from Mount Gingee
Munjie to south of Mount Birregun. Moist gully heads have
understoreys that include snowy dailsy-bush, common cassin-
ia, Victorlan christmas-bush, musk daisy-bush, and silver
wattle. OSilvertop in mixture with white stringybark - with
a shrubby understorey inecluding sunshine wattle, mountain
hickory wattle, and prickly bush-pea - is common on ridges
south of Mount Bilrregun.

Open forest 11 on drier aspects includes broad-leaf pepper-
mint and candlebark with a shrubby to heathy understorey and
red stringybark--long-leaf box with simillar understorey.
Yellow box 1s sometimes a component of open forest II.

Open forest I occuples the driest sites- which are usually
on steep rocky northerly slopes. PForests include silvertop
in the Wentworth River catchment and broad-leaf peppermint--
candlebark forest (with understoreys including silvertop
wallaby grass, prickly broom heath, woolly grevillea, golden
bush-pea, and daphne heath) at the higher elevations. White
box and long-leaf box forest with a sparse to heathy under-
storey occuples dry hillsldes near Cassilis.

5. Fauna

No detailed surveys have been made in the block. Records
exist for specles of three native mammals, 55 native birds,
one reptile, and nine amphiblans, Sambar deer are known to
inhabit the area. Wet open and dry open forests predominate,
The maln streams and thelr environs provide wetland and
riverine forest habitat. Cleared land 1s centred about Tong-
io West and Swifts Creek.

The eastern grey kangarco, black wallaby, and eastern plgmy
possum are common to both wet and dry open forest. Typilcal
birds of wet open forest include the emu, common bronzewing,
wonga plgeon, southern yellow robin, and grey-breasted
sllvereye. Those 1in dry open forest 1nclude the spotted
quail-thrush, rufous whistler, tree-martin, and black-faced
cuckoo-shrike.

Most birds have been recorded in cleared and semi-cleared
areas, These 1nclude the brown hawk, galah, eastern rosella,
sulphur-crested cockatoo, rainbow bee-eater, speckled warb-
ler, hooded robin, brown tree-creeper, mistletoe bird, fus-
cous honeyeater, regent honeyeater, and diamond firetaill.

The red-bellied black snake, five specles of tree frog, the
brown-striped frog, common eastern froglet, eastern banjo
frog, and glant burrowing frog (the only record for the
alpine study area) are found in the block.

6. Land systems

The Graham, Buckenderra, Wonnangatta, Jirnkee, Mt Baldhead,

Omeo, Tonglo-Munjie West, Brookville, Tabberabbera, Bemboka,
Cassilis, Mt Phipps, Beloka High, Tubbut, Cabanandra, Swifts
Creek, Wentworth, and Mt. Deluslon land systems are repres-

ented in the block.
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C. Present Use and Capabllities

1. Nature conservation

The capabllity [or nature conservation is moderate to high,
Environments range from wet open forest to riverine forest,
White box woodlands occur around Cassilis. Black sallee

woodlands cover a relatlvely large area on Mount Delusion.

Two of the three significant plant species 1n this block are
considered highly so. They are the tower mustard (Turritus
glabra) in the Mitchell River sources and the shiny fan-fern
(5tieherus flabellatus) which is known only in the upper
reaches of Pheasant Creek and far eastern Glppsland.

2 Recreation

Features of recreational interest include the Birregun Range,
and early mining sites on the Haunted Stream and around
Cassilis and Tonglo West., Capabllitles are moderate for
hunting and fossicking, low to moderate for recreatlion driv-
ing, and low for bushwalking and filshing.

Although this block 1is 1little used by bushwalkers, it does
have some attractions, lncluding the track along the Birre-
gun Range to Mount Steve and thence to Dargo via Grant
Junction. Other features of interest include Mounts Bald-
head and Delusion, the Wentworth River, and mine workings
around Cassilis, Tongioc West, Brookville, and the Haunted
Stream. An old water race, 90 km long, meanders from the
headwaters of the Wentworth River to Tonglo West.

The block has some potentlal for four-wheel-drive wvehicles
and trall-bikes. Two-wheel-drive vehicles sometimes use
the road from Swifts Creek to Bairnsdale wvia Mount Baldhead.

Sambar deer are regularly hunted at such places as Mount
Baldhead and in tributaries of the Wentworth River. Rabbits
and foxes are hunted near cleared land. The Wentworth River,
Haunted Stream, and Swifts Creek all provide trout angling.

A number of streams may be prospected for alluvial gold.
These include Gray Creek near Cassillis, Swifts Creek near
Tongio West, and the Haunted Stream.

3. Agriculture

Only two of the several graziers using this block run cattle
regularly on public land. These have properties at Iguana
Creek and Ensay, and put about 100 cows, 20 calves, and 40
dry cattle 1into the manna gum--narrow-leaf peppermint for-
ests along the river flats of the Wentworth River. Use of
the alpine ash forests at the high elevations is sporadic.

The bulk of the prilvate land 1s in the east and adjoins sim-
ilar land in neighbouring blocks. A few small holdings are
located on the Wentworth Rlver in the west, Most land has
been cleared and developed for agriculture and varies from
undulating to steep.
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Beel' and wool production are the major enterprises, although
some prime lambs are produced lrom come-back flocks.

Lucerne - for hay and grazing - 1s grown on the flats and on
gently sloping land. Cereal crops are grown occasionally.

The capability for bush grazing is moderate to low. More
use, however, could be made of alpine ash forests in the
headwaters of the Wentworth River. Some limited areas of
undulating publie land have moderate capability for agricul-
tural development.

I, Apiculture

Access 1s best on the eastern section of this block. It is
reasonable in the central sectlon, but poor elszewhere,.

Public land adjoining private property is frequently used to
produce honey crops. Honey flora include alpine ash, moun-
tain ash, messmate, red stringybark, long-leaf box, silvertop,
white box, and yellow box.

A Wood production

Capability for hardwood timber productlon 1s high in the
9,500 ha of regrowth and mature alpine and mountain ash for-
ests that. occur in the headwaters of the Wentworth River,
the Nicholson River, and the Haunted Stream. Moist foothill
forests of messmate, mountaln grey gum, and manna gum, which
adjoin these stands of mountain forest, have high capabllit-
ies for timber production, Foothlll forests in the north
have low to moderate timber-production capabllities.

Each year three mills (one at Bullumwaal and two at Swifts
Creek) together cut about 27,000 m3 of sawlogs from about
360 ha of forest. A.P.M. obtain pulpwood supplies from
integrated-harvesting operatlions.

6. Minerals

The block includes the Cassilis and King Cassilis mines on
the Cassills goldfields, which have operated intermittently
in recent years. These mines have lead, zinec, and copper
mineralization as well as gold., There are good prospects
for gold deposits 1n the central portion of the block along
the continuation of the Klewa thrust. This area includes
the former Haunted Stream gold-field.

7. Water production

Rainfall within the block ranges between 700 mm and 1,200 mm
per annum.

The Tambo River, a sectlion of which forms the eastern bound-
ary, has a mean annual discharge of 67,450 M1 at Swifts
Creek, and is the source of Swifts Creek townshlp reticulated
water supply. The river here has a mean salinity reading

of 132 mg per 1, which 18 the highest recorded level 1in the
study area, but still Indicates high-quality water.

This block also contalns the headwaters of the Wentworth
River (tributary of the Mitchell River), the Nicholson River,
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and the Haunted Stream, which [lows into the Tambo south of
the study area. Water-yield and water-guality measurements
are not available for the Wentworth River or Haunted Stream,

The mean annual dlscharge of the Nicholson River at Deptford
is 33,984 M1. Gaugings indicate comparatively regular flows
throughout the year. It ylelds UU% of 1ts mean annual dis-
charge in the 6 months December to May, including 7% in the
3 months January to March., The water 1s of high quality,
the mean salinlty reading for this river at Deptford being
73 mg per 1.

The capabillty for water production 1s hilgh.
D. Hagzards

The erosion hazard is generally low in the west of the block
and moderate to high around Swifts Creek. Sallinity readings
for the Tambo River at Swifts Creek, whlle Indicating high-
quallty water, are still the highest recorded in the study
area. The fire hazard 1s high. A number of fires have or-
iginated from lightning strikes in the eastern section of
the block. The 20 noxious weed species in the block include
blackberry, St. John's wort, and sweet briar. Rabblts can
be a problem 1n cleared areas and forest margins.
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13. BENAMERA

A. Location and Tenure

Benambra block covers a total area of 131,600 ha, of which
85,400 ha (65%) is public land. Freehold land is located

on the basin and plateau country in the centre of the block,
and 1s surrounded by 54,600 ha of unreserved Crown land

and 27,300 ha of reserved forest. Numercus public reserves,
ineluding Lake Omeoc (750 ha) and a Stone Reserve at Wombat
Creek (1,036 ha), amount to 3,500 ha.

County of Benambra: Parishes of Cobungra, Hinno-Munjie,
Thorkidaan, Jinderboin, Guttamurra, Enano, Beloka, Mowamba,
and Gungarlan.

County of Bogong: Parishes of Tongaro, Wollonaby, Ludrik-
Munjie, Bundara-Munjie, and Bingo-MunJie North.

B. Nature of the Land
1. Climate

Most of the block lies in a large rain-shadow area from Omeo
to Benambra, with average annual ralnfalls of less than 700
mm. Rainfall 1s highest in spring and 1s supplemented by
southerly and south-easterly alr streams at any time of year,
and by erratlc summer thunderstorms.

Average annual rainfall increases to more than 1,000 mm in
the south, and exceeds 1,400 mm north of Glen Wills on the
Omeo Highway. HRegular snowfalls can be expected above 1,000
m from June to October in the north.

The valleys experience the effect of relatively warm, dry
Féhn winds from the north-west, which 1ift daily maximum
temperatures 1n winter. Frosts are common, with an average
frost-free period of only 62 days per annum at Omeo.

2. Geology and physilography

This block lles north of the Great Dividing Range, which has
shifted south from the region between Mounts Hotham and
Gibbo. The shift resulted from the capture of the Tambo
River headwaters by the Mitta Mitta River. This has left
alr gaps in the Range at Tonglo Gap (760 m) and Cassilis

Gap (760 m). The peaks on the Range such as Mount Tambo
(1,431 m) are lower than the peaks along the north of the
block - for example Beloka Range (Johnnie's Top) (1,566 m) =
which are closer to the former Great Dividing Range.

Many of the tributary streams flow south before flowing
north; for example Front, Benambra, Splitters, Deep, and Mor-
ass Creeks. This pattern resulted from the major stream cap-
ture mentioned above.

A number of extensive basins have formed. The largest of
these is the Morass basin, which is centred around Benambra
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and Lake Omeo and 1is about 20 km by 12 km in extent. Others
are the Livingstone basin at Omeo, the Beloka basin (12 km
by 6 km) situated in the headwaters of Benambra Creek, and
the basin east of Mount Lelinster. Plateaux occur at the
Knocker (1,507 m) and the Fraser Tablelands (600--800 m).

The Omeo Metamorphics cover a major portlon of the east of
the block. These consist of Ordoviecian micaceous schists

or coarse-gralned gneiss. Micaceous schlsts are assoclated
with Devonian granite intrusions around Mounts Misery (1,575
m) and Pendergast (1,462 m). The Metamorphics grade into an
extensive area of Ordovielian felspathic sandstones and
siltstones. Around Hinnomunjie and Benambra, some of these
sedimentary rocks exhiblt low-grade metamorphism.

Both the Omeo Metamorphiles and Ordoviecian sediments are in-
truded by granites and granodiorites of Silurlan to Devon-
ian age, and also around Benambra and the Brothers, by a
series of syenltes and trachytes of Trlassie age.

Unconformably overlying the Ordoviclan sediments at Mount
Tambo is a limited area of purple shales, sandstone, con-
glomerate, and minor rhyolites of Upper Devonian age (Mount
Tambo formation).

Extensive areas of Quaternary alluvium occur in the basins.
Quaternary alluvium at Hinnomunjie Swamp has been deposited
as a result of a Pliocene basalt flow damming Livingstone
Creek.

3. Solls

In the high mountainous areas of the north and west of the
block, friable brown gradational solls predominate, becoming
shallower in sub-alpine areas, where organic loams and stony
loams occupy relatively small areas. Frilable red gradational
s0ils and red gradational solls wilith fine structure occur to
a limited extent in lower areas.

Red gradational, yellow-brown gradational, and massive grad-
ational solls appear on slopes8 and freely drained areas at
lower elevations. Coarse sands occur on granitie areas in
the west of the block, and undifferentiated sands and loams
and grey-brown loams occur on the alluvium along streams.

In other areas, massive gradatlonal solls often overlie
highly structured red clay relics of older soils.

Large areas of dark calcareous clays and non-calcareous dark
cracking clays occur on the undulatling and flat alluvial
country around Lake Omeoc and Morass Creek. Lighter-brown
forms of calcarecus clays are found on well-dralned areas
such as the lunette of Lake Omeo.

The red gradational seclls that have developed on the basalt
north of Benambra contaln occasional undecomposed basalt
boulders throughout the profile.

Red duplex solls occur on rolling to low hilly areas of Ord-
ovician sedimentary rocks, with yellow duplex solls on less
well-drained areas. The duplex solls of rolling country
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around Lake Omeo are commonly overlain by up to 10 cm of
younger loam. Yellow sodic duplex solls occur occaslonally
on broad ridge-~tops to the south of Omeo.

4, Vegetation

Snow gum open forest 1is found in three maln locallities (the
Knocker, Beloka Range, and north from Mount Misery) on broad
ridge-tops at elevatlons ranging from about 1,300--1,400 m to
about 1,600 m near Mount Misery. Understoreys are heathy to
grassy and include prickly bush-pea, alplne oxylobium, tasman
flax-1ily, and golden everlasting.

Mountain gum--snow gum open forest occurs on the higher ridg-
es and plateaux (1,200 to 1,400 m). Understoreys may be
shrubby, inecluding species such as hop bltter-pea and prickly
bush-pea. Mountain gum or candlebark may occur in mixture
with snow gum on rocky sites (for example the lower slopes of
Pendergast Lookout), and also poorly dralned areas at lower
elevations, such as along the Buenba Creek (800 to 1,000 m),
and along Deep Creek at 920 to 1,000 m.

Alpine ash forests are mainly mature, except for logged areas
near the Knocker and Cocky Creek. Stands of 1939 fire re-
growth are found around the Knocker and north of the Brothers.
The forests are usually between 1,000 and 1,450 m, but may
extend down to 950 m and cccasionally up to about 1,500 m.
Understoreys vary f{rom shrubby through heathy to grassy.

There are considerable areas of open forest III in the block.
Tree specles include narrow-leaf peppermint, mountalin gum,
eurabblie, and manna gum. Understoreys may be grassy, but are
generally shrubby (including silver wattle, prickly bush-pea,
and austral bracken).

Open forest II includes broad-leaf peppermint--candlebark
forest with a heathy to shrubby understorey in the higher-
rainfall area and red stringybark, narrow-leaf peppermint,
brittle gum, broad-leaf peppermint, and candlebark where
rainfall is lower. An open woodland of candlebark and moun-
tain swamp gum with a grassy understorey occurs at Morgans
Corner on Deep Creek at 720--800 m elevation.

Open forest I occuples dry rocky hillsldes and ridge tops in
the block. Broad-leafl peppermint and mountain gum with under-
storeys including narrow-leaf bitter-pea and handsome flat-
pea - which are typical of open forest at the higher part of
its range - are replaced by red stringybark, broad-leaf
peppermint, and candlebark forests with heathy to shrubby
understoreys at lower elevations. Understorey specles in-
clude box-leaf wattle, sllver banksla, red-stem wattle,
varnish wattle, and handsome flat-pea.

5. Fauna

Some faunal groups in parts of this block have been relative-
ly well documented. Eleven species of native mammal, 111
bird, 23 reptile, nine amphibian, and three native {ish spec-
ies have been recorded.
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Wetlands are well represented in the block and consist of
mountain streams, swampy flats, dams, and Lake Omeoc. Riv-
erine forests are restricted to sections of some streams and
sub-alpine woodlands are generally restricted to the higher
elevations. Wet open forests and dry open forests are ex-
tensive, and there 1s a considerable area of cleared land
around the Benambra--Omec reglon,

The 33 bird specles recorded 1n wetlands include numbers of
mountain duck, black duck, grey teal, wood duck, and black
swans, The blue-winged shoveler, plumed tree-duck, whilte-
eyed duck, musk duck, and black-fronted dotterel have been
recorded on Lake Omeo. Two species of cormorant, two ibis
species, the little grebe, hoary-headed grebe, white-necked
heron, royal spoonbill, yellow-billed spoonbill, dusky moor-
hen, and eastern swamphen are also found here.

The eastern grey kangaroo, brown antechinus, Swalnson's
antechinus, and bush rat inhablt riverine forests, while
birds include the boobook owl, pllot bird, red-browed tree-
creeper, and red-browed finch.

Fauna of sub-alplne woodlands have not been well documented.

Mammals in wet open forest include the eastern grey kangaroo,
red-necked wallaby, common wombat, brown antechinus, bush
rat, and dingo. The 41 bird specles recorded in this habit-
at include the gang-gang cockatoo, crimson rosella, hors-
ffield bronze-cuckoo, golden bronze-cuckoo, golden bronze-
cuckoo, superb lyrebird, Australian goshawk, nolsy friar-
bird, and satin bower-bilrd.

Mammals recorded in dry open forest include the bobuck,
greater glider, red-necked and black wallables, eastern grey
kangaroo, common wombat, brown antechinus, and bush rat.
Among the birds, which are typical of this habitat else-
where in the study area, the fuscous honeyeater, sulphur-
crested cockatoo, and leaden fly-catcher are of note.

The 38 specles of birds in farmland include the whistling
eagle, wedge-talled eagle, peregrine falecon, brown hawk,
nankeen kestrel, brown songlark, rufous songlark, magple-
lark, grey butcher-blrd, diamond firetalil, buff-rumped
thornbill, willle wagtall, and both species of magpie.

Reptiles typical of the cold-, cool-, and warm-temperate
Basslan zones are found here. Cunningham's skink, copper-
tailed skink, and the delicate skink inhabit warm rocky
sites, while Spencer's skink, McCoy's skink, and water skink
are common in wet open forest. OSwamps provide habitat for
the tiger snake and copperhead, and for amphlbians such as
the eastern banjo frog, spotted grass frog, brown-striped
frog, common eastern froglet, and two species of tree frog.
River systems provide habitat for these amphiblans as well
as for Lesueur's frog. Flshes comprise the Kosciusko
mountaliln trout, ornate mountain trout, river blackfish,
brown trout, and rainbow trout.

6. Land systems

The Omeo, Mt Phipps, Beloka High, Beloka Low, Cassilis,
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Enano, Wermatong High, Stanleyville, Mirimbah, Glen Wills,
Morass Creek, Mowamba, Mt Pendergast, Guttamurra, Mt Lein-
ster, Ben Cruachan, Thorkidaan, Mt Jonas, Terllte-Munjie,
Nunniong (Igneous), Livingstone, Darbalang, and Mt. Misery
land systems are represented in the block.

C. Present Use and Capabilities
1. HNature conservation

The capability for nature conservation is high. Environments
range from sub-alpine woodlands to riverilne forests. Geology
is varled.

The block has a rich and varied bird, reptile, and amphibian
fauna. Lake Omeo and Morass Creek are important for water-
birds. Of the 33 waterblrd specles recorded, some are abun-
dant during favourable years. The copper-talled skink re-
corded for the Mitta Mitta River in this block approaches the
south-western 1limit of 1ts range.

Two of the four significant plant specles in thls block are
considered highly so. The austral cornflower (Centaurea
australis) 1s extremely rare and probably now extinct 1n
Victoria, and the groundsel Senecio georgianus 1ls known 1in
Victoria only from Lake Omeo and the Macallster River. Hinn-
omunjie is a noteworthy locality for its abundance of orchid
species. Mount Little Tambo is the most westerly record of
the greenhood Pterocastylis laxa.

2. Recreation

Features of recreational interest include rocky prominences
at Mount Tambo, McFarlanes Lookout, the Brothers, and Pender-
gast Lookout; the Gilbbo and Mitta Mitta Rivers; Lake Omeo;
and sites assoclated with early mining at Wombat Creek, Nine
Mile Creek, Sunnyside, and Glen Wills. Capabllities are very
high for fishing and canoeing, moderate for recreation driv-
ing, bushwalking, and boating, and low for fossicking, hunt-
ing, and rock-climblng.

Bushwalkers do not use the block often, although the area
around the Brothers near Benambra receives some attentlon.
Areas with potentlal for walkers include the Beloka Range,
the Knocker, Pendergast and McFarlanes Lookouts, the Bowen
Mountains (including Mounts Tambo and Lelnster), and the
Buenba and Mitta Mitta Rivers.

While little recreation driving occurs on the publlic land at
present, the Beloka Range area has moderate to high capabll-
ity. Roads to Corryong and Black Mountain from Omeo traverse
the bloek. Some areas are used by commercial four-wheel-
drive safarls operating out of Omeo.

Most of the hunting on public land 1s for rabbits and foxes
adjacent to private property. Deer-hunting also occurs along
the Mitta Mitta River valley.

The Gibbo and Mitta Mitta Rlvers and Morass and Benambra
Creeks provide excellent trout angling.
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High-standard canoeing is provided by a sectlion of the Mitta
Mitta River between Glen Valley and Gibbo Junction. The
River is, in fact, one of Australia's best for this sport.
Canoeists normally take 3 to 4 days to travel from Glen Vall-
ey to the Nine Mile Creek Jjunction. After the construction
and filling of the Dartmouth Dam, white-water canceing will
be limited to a polnt below that junction as the river down-
stream from here will be impounded when the storage is at
full supply level.

Fossickers may find alluvial gold along the Wombat Creek and
Gibbo Rlver.

Mount Tambo and MeFarlanes Lookout provide some opportunities
for rock-climbing.

Boating activities such as water-skiing, power-boat racing,
and yachting take place on Lake Omeo when the lake 1s suffilc-
iently full.

3. Agriculture

Six graziers regularly run cattle on the public land, chiefly
in the narrow-leaf peppermint and broad-leafl peppermint
forests along the Mitta Mitta River tributaries and in cand-
lebark woodland at Deep Creek and Buenba River. About 100
cows, calves, and dry cattle are run on the grazing blocks
durlng the summer, An additional 300 cows brought down from
the Bogong Tablelands are grazed during the autumn.

About U45% of the block is private land, and most of this has
been substantially developed for agriculture. The maln
agricultural areas are in the south, and also along the Mor-
ass Creek and Benambra Creek valleys.

The major enterprises are Hereford beef and Merino wool prod-
uction., There are limited areas of cropping at Benambra and
Hinnomunjie.

The average capability for bush grazing is low to moderate.
The runs, however, are well watered and most lie close to
home properties.

Gently sloping public land in the Beloka--Buenba area has a
high capabllity for development for agriculture.

4, Apiculture

A long perimeter of private land borders the forests in this
block, but access within them 1s poor. Honey flora Iinclude
snow gum, alpline ash, candlebark, red stringybark, and
eurabbie.

5. Wood production

Capability for hardwood production is high in the extensive
areas of alpine ash (totalling about 7,700 ha) in the north-
east and west of the block.

Smaller areas of alpine ash occur north of the Brothers and
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around Mount Leinster, but are too isolated to have signi-
ficant hardwocd capabllity. Some areas of molst foothill
forest adjolning alpine ash stands in the Beloka Range area
have moderate timber-preduction capability. The rest of the
public land carries forest with low timber capablility.

Two mil%s at Benambra and Bullumwaal annually cut about
6,950 m? of sawlogs from about 90 ha of forest.

6. Minerals

The block 1ncludes part of the Glen Wills--Sunnyside gold-
and tin-field., It also includes the big Mammoth copper

lode within the Gibbo River gold-field and a number of sig-
nificant mineral occurrences such as the uranium mineral-
ization at Sunnyside and traces of uranium at the Brothers.
Numerous limestone deposits occcur in the Wombat Creek--Gibbo
River area, and near Benambra.

7. Water production

This is a relatively dry block, most of it recelving less
than 1,000 mm of rain per annum.

The mailn streams in Benambra block are the Mitta Mitta and
Gibbo Rivers and Morass--Benambra Creeks.

The Mitta Mitta River at Hinnomunjie delivers 471,587 M1

mean annual discharge with comparatively high reliability,
due partly to the effect of snow-fed streams. Morass Creek
at Uplands has a mean annual discharge of 36,650 M1, It
yields 15.5% of this in the 6 months December to May, includ-
ing 4% in the 3 months January to March.

Water quality has not been recorded for Morass and Benambra
Creeks, or the Gibbo Riwver, but the high quality of the
Mitta Mitta at Tallandoon, (mean salinity 29 mg per 1) sugg-
ests that these streams also contribute water of high qual-
ity.

Lake Omeo contains significant quantities of water only at
irregular intervals., Salinities vary with the volume of
water present, but the mean concentration of total dissolved

sollds durlng 1967--71 was 1,080 mg per 1.

The block contributes water to the Dartmouth Dam project via
the Mitta Mitta River, which flows through the western sect-
ion.

Benambra township derives 1ts water from bores tapping
groundwater supplles and from rainwater tanks.

The capability for water production 1s low.
D. Hazards
The erosion hazard is severe where rainfall 1s below about

800 mm - that 1is, in the Omeo, Benambra, and Buenba areas,
particularly where slopes are steep.
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Much of this 1is private land, but a severe hazard also exists
in the lower foothills west of the Mitta Mitta River. Else-
where the erosion hazard 1s moderate to low. The fire hazargd
is high., The 21 noxlous weed speciles include blackberry,
sweet brilar, and St. John's wort. Rabbits can be a problem
on cleared land and forest margins.
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14. DARTMOUTH

A. Location and Tenure

The block covers a total area of 131,000 ha, of which

124,800 ha (95%) is public land. The freehold land 1is con-
fined to valleys along Nariel, Bucheen, Watchingorra, and
Snowy Creeks, and the Mitta Mitta River, The public land in-
eludes 7,100 ha of reserved forest north-east of Mount Wills
and 6,800 ha along the Mitta Mitta and Dart Rivers to be sub-
merged by the Dartmouth Dam project.

Private property needed for the project was purchased by the
State Rivers and Water Supply Commission. The remainder is
unreserved Crown land, except for a small reserve near Buch-
een Creek.

County of Bogong; Parishes of Tongaro, Bogong North, Bogong
South, Magorra, Wollonaby, Wallaby, and Undowa.

County of Benambra: Parishes of Mowamba, Dartella, Malkara,
Mitta Mitta, Gibbo, Benambra, Burrungabugge, Keelangle, Wel-
umla, and Nariel.

B. HNature of the Land
1, Climate

Moist north-westerly prevalling alr streams deposit theilr
moisture uniformly over most of the block. The Mitta Mitta
valley receives a moderately high average annual rainfall of
1,000--1,200 mm, increasing towards the high country to

east and west. Ralinfall approaches 1,400 mm at Sassafras Gap
in the east and exceeds 1t on the Omeo Hlghway in the west.

Snowfalls occur regularly above 1,000 m from June to October,
persisting only on the higher elevatilons.

2. Geology and physlography

Moderately dissected mountalnous terrain on Ordoviclan sedi-
ments predominates. Several small basins at about 500 m are
associated with Silurian or Devonian granite intrusions.
Plateaux in the headwaters of northern tributaries to the
Dart River are associated with the Mitta Mitta volcanics.

The block lies on the eastern edge of the Omec Metamorphic

belt, with schists grading into Ordoviclan sediments towards
the east. The Mitta Mitta volcanics (Upper Silurian) occupy
a north--south belt through the centre of the block from east
of Cravensville, south through Mount Benambra (1,461 m, high-
est point 1n the block) to the (Glbbo River. The rhyodacltes
and rhyolites are overlaln unconformably by the Wombat Creek
group of Upper Silurian sediments, which include conglomerat-
es, limestones, and shales. Lower 8llurlan granites outcrop
in various places - for example, from Banimboola to Granite

Peak - and are evident as pebbles in the Wombat Creek sedi-
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ments. Devonlan granltes and dlorite occur near Narlel and at
Larsen Creel.

A small remnant of Upper Tertiary basalt overlles the Mitta
Mitta volcanics in the south. Quaternary sediments occur
mainly along the Mitta Mlitta downstream of Banlmboola, the
lower Dart River, and Watchingorra, Bucheen, and Nariel
Creeks.

The Omeo Highway reaches 1,350 m below Mount Wills, descend-
ing to less than 300 m at Mitta Mitta.

3. Soils

Organic loams occur on sheltered slopes of high ridges near
Mount Wills and Sassafras Gap, and on elevated plateau
country north-east of Mount Benambra. Stony loams occur on
steep and exposed slopes. Friable brown gradational soils
are predominant on most mild-slopes, but friable red gradat-
ional and masslive and red gradational solls are more wilde-
spread at lower elevations. Red gradational soils and red
duplex solls occur on the lower hills and slopes in drier
areas, with yellow forms in poorly drained sites.

Gently sloping alluvial fans, upper terraces, and assoclated
hill-glopes of the river wvalleys around Mitta Mitta and
Bucheen Creek are dominated by red duplex soils, with areas
of friable red gradational solls and red gradational soils
on molst and dry steeper slopes respectively. Grey-brown
loams and undifferentiated sands and lecams ocecur on alluvium
of the stream flats,

4, Vegetation

Snow gum open forest I 1s limited to the summlts of the
highest peaks - includlng Mount Cravensville, Mount Benambra,
Granite Peak, and Mount Cooper - at elevations ranging from
about 1,200 to 1,450 m. Understoreys may be shrubby (hop
bitter-pea) or heathy (gorse bitter-pea, leafy bosslaea, and
mountain beard-heath). Mountain gum--snow gum forests, with
heathy (prickly bush-pea and handsome flat-pea) to grassy
understoreys, grow on plateaux or ridge-tops at elevatlons
between 1,000 and 1,300 m.

Substantial areas of both fire regrowth and mature alpine ash
forests are found at several places in the block at elevat-
ions ranging from about 850 to 1,250 m. Understoreys may be
shrubby (hop bitter-pea, mountain hickory wattle, silver
wattle, red-stem wattle, varnish wattle, and tree lomatia) or
heathy (prickly bush-pea, handsome flat-pea, and austral
bracken).

Some wet pgullys associated with alpine ash south-east of
Granite Peak carry montane closed forest of southern sassa-
fras, blackwood, and soft tree-fern.

Messmate stringybark stands, uncommon in far north-eastern
Victoria, are found in several patches between Harkers Creek
and Shearers Spur. The main stand 1s at Harkers Creek, where
assoclated trees are manna gum and narrow-leaf peppermint
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and understoreys are typically wet gully type (musk daisy-
bush, blanket-leaf, and common cassinila).

Narrow-leaf peppermint open forest III 1s the predominant
vegetation type below about 1,000 m. Assoclated trees in-
clude manna gum, eurabblie, mountain gum, broad-leafl pepper-
mint, and candlebark. Understoreys vary from grassy
(kangaroo grass), through shrubby (hop biltter-pea, austral
pracken, sllver wattle, and common casslnia), to wet gully
type (blanket-leaf and hazel pomaderris).

The drier aspects at the higher elevaticons carry broad-leafl
peppermint open forest II, with assoclated mountain gum,
candlebark, and brittle gum, and heathy (gorse bitter-pea and
handsome flat-pea) to shrubby understoreys (austral bracken,
hop bitter-pea, common cassinia, and prickly bush-pea).

At the lower elevatlons, broad-leaf peppermint is associated
wlth red stringybark, long-leaf box, and brittle gum. Under-
storeys are typlcally heathy (prickly broom-heath, leafless
sour-bush, small-leaf parrot-pea, narrow-leaf bitter-pea,
handsome flat-pea, gulnea-flower, and red-stem wattle).

5. Fauna

The fauna in the environs of the Mitta Mitta River has been
surveyed as part of the Dartmouth environmental study.
Seventeen native mammal, 127 native bird, 24 reptile, 11
amphliblilan, and four native Fish specles have been recorded.
Sambar deer have been recorded in the block.

Wetlands comprise streams, of which the Mitta Mitta River is
the most important. 1Its characteristles wlll be changed with
the Impoundment of its waters by the Dartmouth Dam. Riverine
forests are assoclated with the maln streams and sub-alpine
woodlands are restricted to the high ridges and plateaux,
while wet open forest 1s the most extensive habltat. Dry
?pen forests occupy dry aspects in a mosalic with wet open
orest.

Five waterbird speclies have been recorded at the Mitta Mitta
River. A more diverse waterbird community at Nariel Creek
includes species such as the little black cormorant, white-
necked heron, whlte egret, nankeen night heron, yellow-=bllled
spoonbill, chestnut teal, spotless crake, dusky moorhen, and
black-Tronted dotterel. The eastern water rat and platypus
have been recorded in some streams.

Ten native mammals are known to inhabit rlverine forests.
These comprise the eastern grey kangaroo, four phalangerids
(including the eastern pigmy possum), common wombat, long-
nosed bandicoot, two species of antechinus, and the bush rat.
The 44 bird specles recorded in riverine forest include the
dollar-bird, white-eared honeyeater, king parrot, rufous fan-
tail, eastern whipbird, red-browed finch, wonga pilgeon, and
satin bower-bilrd.

There were no systematic surveys in sub-alpine woodland.

Wet open forests are known to provide habitat for 14 native
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mammals, including the eastern grey kangaroo, brush-tailed
possum, ring-talled possum, sugar gllder, greater glider,
eastern pigmy possum, long-nosed bandicoot, broad-toothed
rat, Tasmanlian piplstrelle, and dingo. Birds are those typ-
lcal of this habltat. Of particular interest is the common
occurrence of the brush cuckoo, satin fly-catcher, red-brow-
ed tree-creeper, and satin bower-bird along the Mitta Mitta
valley. The cicada bird and large-bllled scrub-wren have
also been recorded in wet open forest in the block.

The nine mammals recorded in dry open forest comprise the
eastern grey kangaroco, black wallaby, brush-tailed possum,
greater glider, feather-tailled glider, eastern pigmy possum,
brown antechinus, bush rat, and dingo. Some of the 55 bird
species in dry open forest show a specific preference for
this habitat. These include the painted quail, black-faced
cuckoo-shrike, white-winged triller, spotted quail-thrush,
white-throated warbler, buff-rumped thornbill, scarlet robin
brown tree-creeper, mistletoe bird, fuscous honeyeater,
brown-headed honeyeater, nolsy friar-bird, ocllve-backed
oriole, white-winged chough, and dusky wood-swallow.

Birds in the seml-cleared valley at Nariel include the sul-
phur-crested cockatoo, eastern rosella, and galah. Birds

in elearings near Mitta Mitta include the emu, painted quail,
willie wagtall, dlamond flretail, and Australian pipit.

Reptiles were collected malnly in the Mitta Mitta valley.

Of the 24 species, 10 - the tree dragon, large striped
skink, copper-tailed skink, three-toced skink, water skink
(warm-temperate specles), Cunningham's skink, brown snake,
small-eyed snake, red-bellied black snake, and blind snake -
are typical of warmer environments. This reptile community
contrasts markedly with those of surrounding mountain areas,
where species more typiecal of cool- or cold-temperate reg-
ions are found.

Nine reptiles were restricted to the wet open forests
(narrow-leaf peppermint) of the Mitta Mitta valley, three
specles were found almost exclusively 1in dry open forest
(broad-leaf peppermint), and five species were found in both
these habltat types.

Habitat preferences of six specles found in limited numbers
were not established.

The amphlbian fauna, 1n common with the reptiles, represent
a warm element 1in the Mitta Mitta valley compared with
mountalinous surrounding areas. Wetlands and assocliated riv-
ers in forests are important for many amphiblans found there,
such as the brown tree frog, Verreaux's tree frog, southern
toadlet, brown-striped frog, and eastern banjJo frog. The
leaf green tree frog, known primarily from east Gippsland
streams in Victoria, 1s found as far north as Dartmouth.

Native fish in the Mitta Mitta River include the river
blackfish, Murray cod, trout cod, and Macquarie perch. Of
these latter two, the Macquarie perch is uncommon and res-
tricted in Vietoria and trout cod 1s extremely rare, Red-
fin, carp, brown trout, and rainbow trout alsc inhabit the
Mitta Mitta River.
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6., Land systems

The Darbalang, Wermatong High, Murray High, Welumla, Pinn-
acles, Glen Wills, Adjie, Lucyvale (Sedimentary), and Glen-
dart land systems are represented in the block.

C. Present Use and Capabilities
1. HNature conservation

The capabllity for nature conservation 1s very high. Envir-
onments range from sub-alpine woodlands to riverine Torests.
Fossiliferous limestone outcrops near the Mitta Mitta Riv-
er. Messmate and scuthern sassafras occur at the northern
edge of thelr range at Granite Peak and a few other localit-
ies 1n the block.

The mammal specles, avifauna, and especlally the reptile and
amphibian fauna are rich and diverse. The broad-toothed rat
has been found at several scattered localities at low ele-
vations in the block. The Tasmanlan plpistrelle, a seldom-
ocbserved bat species, has been recorded near Dartmouth. The
large striped skink and copper-tailed sklnk are among a num-
ber of reptlles typical of dry warm environments that occur

in the Mitta Mitta valley and contrast markedly with surround-
ing fauna typical of the mountains.

The Murray cod, the rare Macquarie perch, and the very rare
trout cod are found in the Mitta Mitta River. Litoria macul-
ata, a4 rare amphiblan found in rocky, fast-flowing mountain
streams, has been recorded in Lightning Creek.

Three plant specles are considered highly significant. Mitta
Mitta 1s the only known Victorlian occurrence of the poverty
wattle (deacia daweonii), and the beard-orchid Caloechilus
grandiflorus occurs in Victoria only at Mitta Mitta and near
Mount Beauty. The Victorian endemic catkin wattle 4. dall-
achiana has been recorded in the block.

2. Recreation

Features of recreational interest include the Dartmouth Dam
project, Mount Benambra, limestone formations, and old mining
relics. Capabilities are high for adventure driving and
fishing, high to mocderate for bushwalking, moderate for horse-
riding, and low for hunting and fossicklng. Following the
completion of Dartmouth Dam, capability will be high for
boating but low lor white-water canoceing.

This block 1s little used for bushwalking at present, but has
considerable potentlal, The track from Mount Wlills to Sassa=-
fras Gap, via Mount Cooper and the Mitta Mitta Rlver, receliv-
es moderate use. Features likely to attract walkers 1include
the gold workings along the Dart River, limestone deposlts
near the Mitta Mitta River, and viewpoints such as Granlte
Peak, Mount Benambra, and Mount Cravensville.

Horse-riding stables based at Mitta Mitta cater for this form
of recreatlion.

This block 1is relatively little used for recreation driving,
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but has high capabilities for four-wheel-drive vehicles and
trail-bikes. Tourists use the Omeo Highway and the Corryong
to Benambra road.

Infrequent hunting for deer occurs in some locallties, in-
cluding the Mitta Mitta River valley.

Trout and blackfish may be caught in the Mitta Mitta and Dart
Rivers, trout in the Gibbo, and Macquarie perch, redfin,
Murray ccod, and trout cod in the Mitta Mitta. The Dartmouth
storage is likely to provide trout and redfin.

The section on the Mitta Mitta River from the Dartmouth Dam-
site to above the (Glbbo Junction will be flooded by the
Dartmouth storage and could be used for flat-water cancelng
and other boating activities. White-water canoeing willl be
limited to the section below the dam-site where difficult
raplds gilve way to quieter water at about 16 km above Mitta
Mitta. The river from this point through Mitta Mitta to
Eskdale is a quiet stream that is well sulted to beglinners.

Opportunitles for gold-fosslicking are provided at several
localities, including Granite Flat, Mitta Mitta, Bucheen
Creek, and along the Dart and Gibbo Rilvers.

3. Agriculture

Few areas of public land are grazed in this block. These
are scattered and are mostly 1in narrow-leafl peppermint for-
ests along the Mitta Mlitta River and its tributaries. A
grazler at Mitta Mitta runs about 300 cows around Dartmouth
throughout the year. Cattle often graze in snow gum--mount-
ain gum forest along the Razorback Spur from Mount Wills dur-
ing the summer.

Almost all the private land is used for beef production, ex-
cept for two dairy farms in the Bucheen Creek area and two

in the Nariel area., Most herds consist solely of beefl cattle,
but some herds contalning dalry-beefl cross animals occupy

the river flats near Mitta Mitta, where dalrying was carried
out until a few years ago.

All the private land is at least semi-improved, and much has
had at least 2.5 tonnes of superphosphate spread per hectare.
The land on the Mitta Mitta upstream from Bannimboola has
been resumed by the State Rivers and Water Supply Commission
in connectlon with the Dartmouth Dam project.

The capabllity for bush grazing 1s moderate to low. An area
of about 1,400 ha around Dartmouth will be submerged after
the constructlion of Dartmouth Dam. The capabllity for agri-
cultural development is low.

4. Apiculture
Access 1s generally peoor, Honey flora include alpine ash, .

manna gum, eurabble, brittle gum, red stringybark, and long-
leaf box.
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5. Wood production

Capability for hardwood production is high in the alpine ash
stands scattered throughout the block. Several areas of
alpine ash regrowth have resulted from the 1939 fires, mainly
in the north, where most of the mature stands of alpine ash
have been logged and regenerated.

The total area of mountain forest is 10,900 ha. The adjoin-
ing areas of moist foothill forest have moderate to high
capablility.

Each year, four mills (at Eskdale, Granite Flat, Mitta Mitta,
and Cudgewa) together cut 12,900 m3 from about 170 ha of
forest.

5. Minerals

The bloek includes the main belt of the Mitta Mitta volcan-
ics. Lead--zinc--copper mineralization at the Danes Creek
deposit 5 km south-east of Dartmouth 1s similar to that found
in a large deposit assoclated with similar geological form-
ations in New South Wales. Consequently the whole belt of
Mitta Mitta volcanics has excellent potential for a major
base-metal deposit.

The block also includes the Dart River and part of the Zulu
Creek gold-fields, both of which contained copper and lead
mineralization. Neither of these fields was adequately pros-
pected or worked, and therefore both have a high potential
for economic minerals.

Limestone deposits occur 1n the Wombat Creek--Gibbo River
area,

7. Water production

The Gibbo River, forming part of the southern boundary, flows
into the Mitta Mitta River, which flows northwards and then
north-westerly through the block. Dartmouth block also con-
tains all of the Dart River system.

Most of this block receives more than 1,000 mm annual rain-
fall, with considerable areas receiving more than 1,200 mm,.

Measurements of salinity of the Mitta Mitta River at Tallan-
doon indicate that water 1in this block 1s all of high qual-
ity.

River flow figures are not avallable for the Dart or Gibbo
rivers. The Mitta Mitta Rlver discharges 21.5% of its annual
yleld between December and May (6 months), including 7.5% in
the 3 months January to March.

The Dartmouth Dam, below the Jjunction of the Dart and Mitta
Mitta Rivers, 1is at present under construction and has a
projected capacity of 3.77 million Ml.

Dartmouth township has a reticulated water supply, served by
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a 90-M1 storage on Mount Tabor Creek. This water is not
treated. Resldents of Mitta Mitta township use separate
pumps to draw water from either the Mitta Mitta River or
Snowy Creek. Water quality 1s usually excellent, but heavy
ralns upstream of the township can cause high turbidity.

The capability for water production is high.
D. Hazards

The erosion hazard is moderate over most of the block. The
fire hazard is high. A fire lookout is situated on Mount
Benambra. Blackberries are common throughout, particularly
along the lower river valleys, while St. John's wort and
sweet briar infest parts of the block.



289

15. PINNIBAR

A, Location and Tenure

Pinnibar block covers a total area of 74,500 ha, most of
which (72,800 ha - 98%) is public land in the form of un-
reserved Crown land. A small reserve ls located at Nariel.
Freehold land is located on {lat country at Nariel, and
along the Murray River at Tom Groggin and at Bunroy Creek.

County of Benambra: Parishes of Gunarlan, Mowamba, Malkara,
Pinnibar, Moyangul, Kescliusko, Corryong, Burrungabugge,
Nariel, and Kancobin.

B. Nature of the Land

1. Climate

The block receilwves most of its rainfall from prevalling moist
north-westerly alr streams, which are uplifted over the
elevated regions of Mounts Gibbo and Pinnibar,.

Average annual rainfall varies from some 1,000 mm near Nariel
to more than 1,600 mm around Mounts Pinnibar and Gibbo.

Snowfalls ocecur regularly above 1,000 m from June to October.
Low winter temperatures may allow snow to persist for long
periods on the higher elevations. Frosts are prevalent
throughout the block.

2. Geology and physiography

Moderately to deeply dissected mountainous terrain on Ordov-
ician sediments predominates, with 400-800 m between ridges
and adjacent wvalley floors. Lower Devonlan granite intrus-
ions remain as the Pinnibar plateau and in a small basin
north of Mount Barlow (1,188 m). The Pinnibar plateau is
situated to the west of Mount Pinnibar (1,771 m; highest
point in the block), at between 1,500 and 1,000 m elevation.
Other high points are Mount Sassafras (1,588 m), Mount Gibbo
(1,757 m), and Mount Anderson (1,650 m).

Shady Creek drains the Pinnibar plateau before llowlng into
Wheelers Creek. This latter stream flows into Nariel Creek,
which, in common with Thowgla Creek, flows northwards to the
Murray River.

South of the ridge between Sassafras Gap (1,200 m) and Mount
Gibbo, the streams flow into the Gibbo River. The Buenba
Fault has directly influenced the direction of flow of the
Buenba and Omeo Creeks, which form the southern boundary of
the block. A small outerop of Middle Devenian quartz porphy-
ry caps Mount Morgan (1,091 m) in the north,

River flats of Quaternary alluvium lie along Omeo and Narlel
Creeks.

53209/82 —15
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3. Solls

Organic loams and scattered areas of humified peats occur on
the Pinnibar plateau and on the higher peaks, and are replac-
ed by friable brown gradational solls and to a lesser extent
friable red gradational soils at lower elevations. Stony
loams occur on the steep and exposed montane slopes and on
narrow ridge-tops. Friable red gradational solls may be very
deep In some shelbtered gullies and higher-rainfall areas, and
may be accompanled by red gradational scolls on coarse-textur-
ed rocks and by gravelly loams In steep valley bottoms.

In drler areas, massive gradational solls dominate on steeper
slopes, together with red duplex solls on the less-steep
hills, older alluvlal fans, and upper terraces of valleys of
the Murray River and Nariel Creek. Yellow-brown gradatlonal
solils and yellow duplex soils oceur in poorly drained areas.
Dark calcareous clays occur 1n the upper reaches of Buenba
Creek. Grey-brown loams and undifferentiated sands and

loams occur on younger alluvium of the stream f{lats.

4, Vegetation

Small areas of heathland occcupy the summlt of Mount FPlnnibar
and southern faces of the nearby ridge crests at about 1,800
m elevation., Common plants include alplne grevillea, mount-
ain beard-heath, dusty daisy-bush, mountain woodruff, and
SNow grass.

Snow gum woodland 1s found at the highest elevations, but
elsewhere the open forest formation is more commori. The
three north-east-trending ridges culminating in Mounts Sass-
afras, Gibbo, and Pinnibar carry this vegetation type at
elevations ranging from about 1,300 to 1,800 m. Understor-
eys may consist of tall shrubs including leafy bossilaea,
royal grevillea, phebalium, alpine mint-bush, alpine oxy-
lobium, and mountain beard-heath, or may be heathy (rusty-
pods, alpine grevillea, silver daisy, and alpine oxylobium).
Grassy understoreys include snow grass, bildgee-widgee with
scattered shrubs of mountain beard-heath, and alpine pepper.

Mountain gum~--snow gum forests are limited to several
scattered localities between 1,250 and 1,450 m elevation.

Alpine ash forests, both regrowth and mature, cover about
one-third of the block. The largest areas of fire regrowth
are south-east of Mount Pinnibar, south-west of Mount Gibbo,
and at Hermit Mountain. These forests descend to about

B00 m on sheltered aspects and ascend to about 1,500 m.

They may have grassy f{loors (snow grass, ivy-leaf violet,
showy violet, prickly starwort, bldgee-wldgee, derwent speed-
well, and mother shield-fern), or may be shrubby (silver
wattle, prickly bush-pea, hop bitter-pea, rough coprosma,
elderberry panax, mountaln beard-heath, and mountain pepper).

Open forest III, at about 1,000 m, may conslst of pure

stands of mountain gum with shrubby understoreys (silver
wattle, hop bitter-pea, and prickly bush-pea). At lower
elevatlons, however, narrow-leaf peppermint associated with
manna gum, mountain gum, and occasionally, broad-leaf pepper-
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mint 1s the predominant vegetation type. Understoreys may
be grassy, shrubby (silver wattle, austral bracken, prickly
bush-pea, and handsome {lat-pea), or wet gully type (black-
wood, forest lomatia, hazel pomaderris, soft tree-fern, and
southern sassafras).

Open forest I1 is typically found on steep, dry aspects.
Common trees are broad-leaf peppermint, brittle gum, and
candlebark. Understoreys are typically heathy (leafless
sour~-bush, cluster-flower geebung, prickly broom-heath,

gulnea-flower, and heath pink-bells), but may be shrubby
(hop bitter-pea and Mueller's bush-pea).

Open forest I is limited tec the driest aspects and has sim-
ilar flora. Red stringybark and long-leaf box may be oc-
casional assoclated trees,

5. PFauna

Eight native mammal species, 11U native birds, seven reptil-
es, [lve amphlbians, and two specles of introduced trout
have been recorded in the block.

Wetlands consist of streams, and riverine forests are assoc-
iated with some of these - such as along Wheeler and Buenba
Creeks. Sub-alpine woodlands are restricted to the higher
ridges and dry open forest to the steep dry slopes. Wet
open forest predominates. The 20 bird specles recorded for
Nariel Creek in wetland habitats include those mentioned
previously for block 14.

Riverine forests include tall trees with shrubby understore-
ys, where the brush bronzewing, Australian ground thrush,
satin fly-catcher, eastern whipbird, and red-browed flnch may
be observed. Tall woodlands associated with open areas at
Buenba flat provide habitat for birds such as the Australlan
goshawk, little falcon, gang-gang cockatoo, crimson rosella,
fan-tailed cuckoo, and tree-martin. The black wallaby,
common wombat, and bush rat have been recorded in riverine
forests.

In sub-alpine woodlands recorded mammals are the eastern
grey kangaroco, common wombat, brown antechinus, Swalnson's
antechinus, and the bush rat. Birds include the emu and
olive whistler, and, more commonly, the brown thornbill,
white~browed scrub-wren, grey shrike-thrush, yellow-faced
honeyeater, white-eared honeyeater, red wattleblrd, and pled
currawong.

Birds and mammals of wet open forest are those typical of
this habitat type. They include the greater glider, brown
antechinus, wonga pigeon, superb lyreblrd, yellow-talled
black cockatoo, king parrot, and brush cuckoo.

Mammals and birds of dry open forest are also typical of

their habitat type. Of note are breeding records for the
white-winged triller, white-throated warbler, leaden fly-
catcher, orange-winged sittella, fuscous honeyeater, and

noisy friar-bird.
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Reptiles recorded in sub-alpine woodland are the mountain
dragon, Spencer's skink, water skink (cool-temperate spec-
les), and grass skink. The wet open forests contain the
grass skink, Coventry's skink, garden skink, water skink,
and McCoy's skink.

Amphiblans recorded are the southern toadlet, common eastern
froglet, Vlietorian froglet, Lesueur's frog, and brown tree
frog. Brown and rainbow trout are found in many streams.

6. Land systems

The Darbalang, Wermatong High, Buckenderra, Murray High,
Adjie, Beloka High, Pinnibar, Enano, Glen Wills, and Graham
land systems are represented 1in the block.

C. Present Use and Capabilities
1., Nature conservation

The capability for nature conservation is high. Environ-
ments vary from sub-alpine woodlands to riverine forests.
Large areas of mature alpine ash forest are located in
Wheelers Creek on solls derived from Ordoviclan sediments.
Some mature stands are located on solls derived from granit-
ic parent material,.

Two significant plant specles - Ranunculus pachyearpus, the
thick-fruit buttercup, which occurs at an unusually high
elevation near Mount Pinnibar hut, and the Victorlan endemic
catkin wattle Acaeia dallachiana - have been recorded in the
block.

2. Recreation

This block has a number of prominences such as Mounts Pinni-
bar, Gibbo, and Sassafras. Capabillitles are high for bush-
walking and fishing, moderate for adventure driving, cross-
country skiing, and cancelng, and low for hunting, downhill
skling, and fossicking.

This area receives only moderate use for bushwalking. Trips
are usually of several days duration. Routes used begin at
Tom Grogegln, Upper Thowgla, Narlel, Sassafras Gap, or Buenba
Hut. Features along a major walkling route include Mounts
Sassafras, Gibbo, and Pinnibar, and Hermit Mountaln. The
area has great potential for walkers. Several viewpolnts
afford panoramic views of the Snowy Mountains. Mining relilces
at Zulu Creek provide interest for some.

Thls area recelves little use for recreation driving, mainly
because of 1ts remoteness, 1t does, however, have consid-
erable potential for extended trips.

Little hunting is done 1in this block.

The Murray River and Buenba, Wheelers, Narlel, and Thowgla
Creeks all provide good trout filshing.

This area has potential for ski touring, particularly along
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the high rildge systems and also on the Pinnilbar plateau
after heavy snowfalls. A skl hut 1s situated near the plat-
eau.

Mount Pilnnlbar has some potential for downhill skiing, but
ls wvery remote and inaccessible.

The Murray River in New South Wales downstream f{rom Tom
Groggln 1ls popular among experlienced canoelsts. There are
several difficult rapids to negotiate before reaching Bigg-
ara. Access 1s very difficult on thils section of the Murray.

Wheeler and Zulu Creeks and the Buenba River, while relativ-
ely inaccessible, do provlide for gold-fossicking.

3. Agriculture

Six grazilers run cattle on the public land. The grazier at
Tom Groggin has two runs on the southern side of his private
land (in Buckwong block) and one on the northern side. Three
others from the Corryong area share a run on the Pinnibar
plateau and use a logging road from Thowgla Upper for access.
This route also serves another grazler using the Surveyors
Creek area. A grazler from Benambra runs cattle along the
Buenba Flats.

The Pinnibar plateau has potential for greater use, but the
distance from private holdings 1s a limlting factor.

The cattle are mostly Herefords and most of them are found

in the grassy alpine ash or narrow-leaf peppermint forests of
the Pinnibar plateau, Other minor grazlng areas are used
around the Buenba River, Murray River, and Surveyors Creek.
Up until recently about 210 cows and 70 calves have been put
on the runs during summer. In 1975, about 250 cows with
thelir calves were grazed on the Pinnibar plateau instead of
the usual 160 cows.

About 100 dry cattle graze along the Murray River valley
throughout the year.

Private land is used for beef production for the most part,
except lor two dairy farmers in the Nariel River valley.
Beef cattle are run at Bunroy and Tom Groggin.

The capability for bush grazing is generally low to moderate;
it 1s highest 1n the grassy alpine ash forests. The area has
adequate water.

Capability for agricultural development 1is generally low.
§. Apilculture

Access for aplarists 1s limlited. Honey flora 1include snow
gum, alpine ash, manna gum, brittle gum, long-leafl box, and
red stringybark.

5. Wood production

Capability for hardwood production is very high in the alplne
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ash regrowth and mature forests, which together total some
22,200 ha. Of this, 2,400 ha is advanced regrowth. Some
mature alpine ash forests around Mount Pinnibar have been
logged and regenerated, but & large resource remalns here
and also In the head of Wheelers Creek. Moist foothill for-
ests in the north of the block have moderate to high capab-
ilities.

Each year the four sawmills (comprising two at Corryong and
one each at Eskdale and Cudgewa) together cut about 20,300
m3 of sawlogs from about 210 ha of forest,

6. Minerals

The major part of the Zulu Creek gold-field 1s within this
block. This field was never fully prospected or worked
because of its remoteness. Since 1938 the Corryong--Benambra
road has provided good access, but it 1s only since the re-
cent rises in the price of gold that the rich gold-bearing
lodes have become economic once more. The fleld also con-
tains much sulphide, including sulphides of lead and copper,
which occur with the gold, and these may prove to be econ-
omic. Gold reefs have been worked near Bunroy Creek and min-
or tin deposits at Surveyors Creek.

7. Water production

Bounded on the north-east by a section of the Murray River,
this block contalns the catehments of major streams such as
Thowgla, Nariel, and Wheeler Creeks. The southern boundary
1s largely formed by the upper sections of Buenba Creek
(that flows south-west then westwards to the Gibbo River)
and Omeo Creek (flowing north-eastwards to the Murray).

Most of the block is in a zone receiving about 1,200 mm of
rain per annum, but an area around the Wheeler Creek head-
waters receives up to 1,600 mm per annum.

The mean salinity value for the Murray River at Jingellic is
29 mg per 1, indicating that water from this block is high
quality. Measurements on the Nariel Creek at Narlel show a
mean sallnity reading of 25 mg per 1. This stream has a mean
annual discharge of 134,480 M1, with 22% of its yleld de-
livered in the 6 months December to May, including 8% in the
3 months January to March. Equivalent figures for the Murray
River at Jingellic (outside the study area) are 23% and 9%
respectively.

The capability for water production is high.

D. Hazards
The erosion hazard is low to moderate and the fire hazard 1s
high. Nine specles of noxiocus weeds in the block include

blackberry and sweet briar, Phasmatids have defoliated large
areas of forest on the Pinnibar plateau.
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16. BUCKWONG

A. Location and Tenure

Buckwong block covers a total area of 69,600 ha, of which
68,900 ha (99%) is public land. A large block of reserved
forest, Including the Limestone Reserve of 2,115 ha, totals
27,500 ha and occurs In the south, the remaining public land
being unreserved Crown land (41,400 ha). Freehold land
occurs along the Murray River at Tom Groggin and along the
Limestone Creek.

County of Benambra: Parlshes of Enano, Guttamurra, Beloka,
Gungarlan, Indl, Pinnlbar, and Moyangul.

B. Nature of the Land

1. Climate

The two maln ranges face the prevalling north-westerly air
streams. Average annual rainfall exceeds 1,600 mm on Davies
Plain Ridge. A slight rain-shadow effect along Limestone
Creek 1s inferred from vegetatlon patterns, with annual rain-
fall of less than 1,000 mm indicated.

Low winter temperatures may allow snow to persist on the high
ridges from June to October, and snowfalls occur regularly
above 1,000 m during this period.

Southerly and south-easterly alr streams may contrilbute to

snow or rainfall at any time of the year, and thunderstorms
occur erratically in the summer months.

2. Geology and physlography

Land forms and dralnage patterns are greatly influenced by a
series of faults parallel to and west of the Great Divide, to
form ridges trending north-east and deeply incised valleys.
The Indl Fault has influenced the flow of Limestone Creek,
Indi (Murray) River, and also the Tambo River in Reedy block.
The 1line of the Buenba Fault is closely followed by both Bu-
enba and Omeo Creeks.

The highest elevation in the block 1s along the Great Divide
at Mount Cobberas No. 1 (1,838 m) and the lowest at 510 m at
the junction of the Murray River and Omeo Creek. Extensive
Quaternary alluvial deposition has occurred along Indi (Murr-
ay) River and Omeo Creek, and a basin exists at thelr Junct-
ion. Other basins occur along Buenba Creek and in the Mount
Murphy area.

The block inecludes the northern reglon of the Native Cat
Tablelands (1,400--1,500 m) sltuated on volcanics previously
correlated with the Snowy River volcanlcs of Lower Devonlan
age but now correlated with the Silurian Mitta Mitta volcan-
ics, A plateau north of Mount Pendergast (1,462 m) and an
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elevated plateau along Davies Plain Ridge (a broad ridge at
about 1,700 m elevation) are both formed largely on Ordoviec-
ian schists. Lower Devonian granlite intrusions responsible
for this metamorphism occur thrdughout the schists - notably
at Mount Misery (1,575 m), around Buckwong Creek headwaters,
and between Davilies Plain and Tom Groggin. Sllurian sediments
along Limestone Creek and the Murray River are bounded on the
west by the Indl Fault.

Many of the limestone outcrops along Limestone Creek are now
believed to be of Upper Silurian age, although some are
probably Lower--Middle Devonian (Buchan Group). They contain
caves in some localitles,

3. Soils

This bleock contalns an elevated reglon along Davies Plain
Ridge with simllar characteristics to the Bogong Tablelands.
Low average temperatures on this ridge ald the formation of
organic loams where drainage 1is not 1mpeded, and fen or bog
peats in permanently wet situations. Humifled peats are
formed from normal peats where stream entrenchment has lower-
ed the water table.

Stony loams occur on exposed ridges and peaks. Organic loams
become deeper with descending altitude, and grade into fri-
able brown gradational solls at lower elevatlions where rain-
fall is high. Friable red gradatlonal solls and the strongly
structured red pradational soils occur on less-steep slopes
at lower elevatlons. Deep red gravelly loams occur 1ln some
sheltered gullles.

In driler rain-shadow areas such as the Limestone Creek vall-
ey, red or yellow-brown gradational solls and massive gradat-
ional solls predominate.

Red and yellow duplex solls occur on lower hills and on older
terraces and alluvial fans of river valleys, especlally in
the basin at the junctlon of Omeo Creek and the Murray River.

Small areas of Recent alluvium along most streams give rise
to red or yellow gradatlional solls on upper terraces and
undifferentiated sands and loams. Dark calcareous clays and
dark cracking clays with uniform texture have limited occur-
rence along Limestone and Buenba Creeks.

4. Vegetatilon

The Davies Plain Ridge from about 1,400 m to 1ts highest
elevation (1,760 m) is predomlinantly snow gum woodland and
open forest, with a grassy understorey interspersed with
scattered shrubs and herbs. Common plants include snow grass,
gorse bitter-pea, dusty dailsy-bush, alpine pepper, rusty-
pods, yam-dalsy, prickly starwort, and common billy-buttons.

At Mount Misery this vegetation type ranges from about 1,400
m to 1,600 m and along the Great Dividing Range from about
1,440 m to 1,780 m (the Cobberas). Understoreys vary from’
grassy to heathy (mountain beard-heath, dusty daisy-bush,
and alpine pepper).
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Sub-alpine grasslands, wet heathlands, and mosslands occur
at several scattered localities on the Davlies Plaln Ridge at
elevations ranging from 1,400 m to 1,700 m, including Davies
Plain itself (about 1,400 m).

Common plants 1nelude snow grass, alpine baeckea, alpine
bottle-brush, alpine heath, coral heath, candle heath,
spreading rope-rush, and sphagnum moss. Grasslands predom-
inate at Cowombat Flat (1,180 m), whereas wet heathlands are
common along Dead Horse Creek (about 1,160 m).

Mountaln gum--snow gum open forest grows at several localilit-
ies, such as on the Dinner Creek plateau, Dead Horse Creek
plateau, elevated basins in Macs and Charlies Creek head-
waters, and ridge summits between Mount Hope and the Buck-
wong Creek headwaters. Thelr largest extent, however, is on
the Native Cat Tablelands in the south-eastern section of
the block.

This vegetation type 1s usually found above about 1,200 m
elevation and extends to 1,440 m. In some cases, such as at
Smoke Oh and Middle Creeks, it descends to about 1,040 m.
Understoreys are typically heathy (handsome flat-pea,
mountaln beard-heath, and alpine oxylobium) or shrubby (hop
bitter-pea, prickly bush-pea, and gorse biltter-pea).

Black sallee woodlands are a feature of Limestone Creek (at
elevations from 980 to 1,000 m) and the upper Buckwong Creek
(1,140 m). Understoreys along Limestone Creek are typilcally
grassy but along the Buckwong (where Omeo gum is common)
understoreys also commonly include plants characteristic of
wet heathlands (alpine bottle-~brush, small-fruit hakea,
mountain baeckea, and snow heath).

Alpine ash forests, mainly mature, fringe the Davies Plain
Ridge at elevations ranging from about 1,000 m to 1,400 m
and occasionally 1,500 m. The main fire regrowth stands are
found at the northern end of Davies Plain Rldge, and 1n the
headwaters of Omeo and Buenba Creeks. Extensive stands

grow on the divide between Buckwong Creek and the Omeoc and
Buenba Creeks at elevations ranging between 1,000 and 1,500 m.
Near Mount Misery, alpine ash forests ascend from about 1,100
m along Dead Horse Creek to 1,400 m.

Understoreys of fire-regrowth ash are usually shrubby (hop
bitter-pea, elderberry panax, sllver wattle, and rough cop-
rosma), whereas understoreys of mature stands may be grassy
with scattered shrubs such as prickly bush-pea, hop bltter-
pea, and gorse bitter-pea. On sheltered or moist sites the
understorey includes mountain tea-tree, mountain pepper, and
mountaln beard-heath.

Open forest III is predominantly narrow-leaf peppermint 1n
mixture with mountain gum, candlebark, and broad-leafl pepper-
mint. Understoreys are typlcally shrubby (silver wattle,
austral bracken, and common cassinia) to heathy (prickly
bush-pea and handsome flat-pea). At the lower elevatlions the
understoreys may conslst principally of kangaroo grass.
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Open forest 11 is typically composed of broad-leaf peppermint,
usually 1in mixture wlth candlebark and mountain gum, but
sometimes with narrow-leaf peppermint or red stringybark.
Understoreys are usually heathy (narrow-leaf bitter-pea,
prickly bush-pea, and handsome f{lat-pea), but may be shrubby
Oor grassy.

5. Fauna

Nine native mammal specles, 72 natlve bird specles, 15 rep-
tile species, six amphiblan specles, and two speclies of nat-
ive fish have been recorded in the block. Brumbles are
common throughout the area.

The main streams and their environs provide wetlands and riv-
erine forest habitats. Small sub-alpine open areas are
scattered among sub-alpine woodlands, which cover consider-
able areas at the higher elevatlons. Wet open forests pre-
dominate at the lower elevations, and dry open forests are
confined to dry aspects,

Birds of wetlands include the little pled cormeorant, white-
necked heron, wood duck, and spur-winged plover.

Mammals in riverine forests include the black wallaby,
common wombat, Swainson's antechinus, and bush rat. Birds
include the little falcon, Australian goshawk, tree martin,
shrike-tit, and red-browed tree-creeper.

Sub-alpine open areas - comprisling wet heathlands, mosslands,
and grasslands - are known to provide habitat for the east-
ern grey kangaroo, brown antechinus, Swalinson's antechinus,
bush rat, and dingo.

Birds recorded here are typical of this habltat type else-
where in the study area, and include the emu, nankeen kest-
rel, spur-winged plover, flame robin, whlte~backed magple,
little raven, brown thornblll, and white-browed scrub-wren.

Mammals 1In sub-alpine woodlands 1nclude the eastern grey
kangaroo, red-necked wallaby, black wallaby, ring-talled
possum, common wombat, brown antechinus, Swainson's antechln-
us, bush-rat, and broad-toothed rat (in locally wet heath-
land areas). Most of the 43 birds recorded here are typical
of this habitat.

Three macropodids, the common wombat, and three small terr-
estrial mammals are Known to inhablt wet open forest. Bilrds
are typlcal of this habitat type elsewhere 1n the study area.
Characteristic species ineclude wonga pigeon, superb lyre-
bird, superb blue-wren, striated thornblll, pillot bird,
southern yellow robin, rufous fantall, eastern whipbird, and
satin bower-bird.

Similar mammal populations occur in dry open forest, and the
many birds include the spotted quaill-thrush, scarlet robin,
leaden fly-catcher, rufous whistler, brown tree-creeper, and
diamond firetail.

Most reptiles recorded (such as the mountain dragon, McCoy's
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skink, Coventry's skink, Spencer's skink, and the copperhead)
are typical of the highlands. The rare alpine water skink 1s
found 1n mosslands and wet heathland adjacent to sub-alpine
woodland.

Most amphibians are alsoc typical of these mountain forests.
The leafl green tree frog recorded here 1s mainly distributed
in Gippsland in Victoria.

Both the native ornate and Kosclusko mountain trout and the
introduced brown and ralnbow trout have been recorded in the
block.

6. Land systems

The Graham, Darbalang, Beloka High, Enano, Murray High, Mt.
Mlisery, Cassilis, Buckenderra, Glen Wills, Mirimbah, Davies
Plain (Igneous), Davies Plain (Sedimentary), Reefton Spur,
Indi, Limestone Creek, Cobberas, Mt. Phipps, and Nunniong
(Igneous) land systems are represented in the block.

C. Present Use and Capabilities
1. Nature conservation

The capability for nature conservation 1s very high. Envir-
cnments vary from sub-alpine woodlands to riverine forests.
Some areas - such as 1n the Buckwong Creek and Murray River
valleys - are remote from tracks. Limestones and siltstones
containing corals of Silurian age outerop on Cowombat Flat.
An unconformity between the Snowy River volcanies and Silur-
ian shales (Cowombat group) is exposed in a road cutting on
the Cowombat Flat track. Limestone deposlts at Limestone
Creek contain fossils, and the assoclated limestone caves
contain an important cave fauna.

The broad-toothed rat has been recorded near Bulley Creek,
and the rare and restricted alplne water skink on Davies
Plain ridge.

Two of the 15 significant species in the block are considered
to be highly significant: the Omeo gum (Fucalyptus negleeta),
which 1s endemlc in the eastern Victorlan highlands, and an
undescribed pennywort at Buenba (Hydrocotyle sp. aff. sib-
thorpioides). Mount Cobberas is the type locality for at
least 16 species, including the knawel (Seleranthues singuli-
florus), and 1s one of the most highly significant botanical

areas 1n the State.

2. Recreation

The block is remote and inaccessible. Davies Plaln Ridge
overlooks the Snowy Mountains in New South Wales. Capabll-
ities are high for bushwalking, adventure driving, flshing,
wilderness recreation, and cross-country skiing, moderate
for caving, and low for hunting, canceing, and fossicking.

This block has great potential for bushwalking, although
most areas are little used at present. It is more suited to
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longer trips by experlenced walkers. The main features in-
clude Cowombat Flat, Limestone Creek caves, Davies Plain
Ridge, Buckwong River, the Murray River, Tom Groggin station,
and mining relics at Mount Murphy. The Cowombat Flat track
is a popular walking route from the Benambra--Black Mountain
road into the Kosciusko National Park. The area around
Davies Plain Ridge has many wilderness attributes.

For recreation driving, the area receives moderate use by
four-wheel-drive vehicles and trall-bilkes. Tracks 1in the
Limestone Creek area, in particular, are often used.

There is little hunting activity here.

The Murray Rliver headwaters - and 1ts tributarles, such as
Buckwong and Limestone Creeks - provide excellent angling for
brown and rainbow trout.

Davles Plain Ridge provides excellent opportunities for cross-
country skiing. This area, because of its remoteness, would
tend to be used mainly for extended trips.

Although not used for canceing at present, the section of the
Murray River from Tom Groggin upstream to about the Rough
Creek Junctlon would have some seasonal potential. This
area, however, 1s extremely inaccessible.

Limestone, Smcke Oh, Dead Horse, Mac, and Charlle Creeks
yileld some alluvial gold.

Limestone caves at Limestone Creek provide some opportunities
for caving exploration.

3. Agriculture

Five graziers use the public land. They graze cattle on a
variety of country, including black sallee or swamp gum
woodlands along the Limestone and Buckwong Creeks, snow gum
woodlands on Davies Plain Rlidge, and narrow-leaf peppermint
forests, snow gum--mountain gum forests, and alpine ash for-
ests. In the past, up to 400 cows and dry cattle and 200
calves from Tom Groggin have been run at Davies Plalin and in
the snow gum woodlands on the plateau during summer, while
the narrow-leaf peppermint forests along the Murray supported
400 cattle in winter. This pattern has continued, but wilth
a recent change of ownership the number has been reduced to
about 150 cows with 40 calves and 35 dry cattle.

Access routes from Tom Groggln are via Davles Flailn.

Graziers using the southern portion of the blocks have home
properties around Benambra, and gailn access from the south
via Mount Murphy or the Benambra--Black Mountain road.

Cattle put out in summer from Benambra number about 250 cows
with 100 calves and 340 dry cattle. In winter about 300 cows
and 100 dry cattle graze at the lower elevations around
Limestone and Dead Horse Creeks. The Cowombat Flat area has
no natural boundary with New South Wales, and grazing is
limited because of the non-grazing policy 1in the adjacent
Kosciusko National Park.
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The only private land in this block is in the north at Tom
Groggin, except for a very small area on Limestone Creek.
These areas are used to graze cattle in conjunction with
grazing on publiec land.

The average capability for bush grazing 1s high. Most
grazing takes place 1n grassy snow gum woodlands, mountaln
gum--snow gum forests, and narrow-leaf peppermint forests.
Capabllity for further agricultural development 1s low.

., Apilculture

This block has 1little sultable access for aplarists and is
remote. Honey flora include snow gum, alpine ash, and black
sallee.

5. Wood production

Capability for hardwood production is high in the 2,300 ha
of regrowth alpine ash forest and 10,600 ha of mature and
harvested alpine ash forests distributed at varlous locallt-
ies. Capability of moist foothill forest is moderate in
small isolated areas, but is otherwlse low.

One mill at Benambra annually cuts about 9,600 m3 of sawlogs
from about 130 ha of forest.

6. Minerals

The Limestone Creek gold-fields are situated in the southern
portion of the block. Silver, lead, and copper deposits are
found in the vicinity of Limestone Creek, and a major lead
geochemlcal anomaly has recently been discovered in this
area. The block also includes the Mount Murphy deposit of
tungsten ore, although reserves are not conslidered to be
substantial. Limestone and marble deposits occur along
Limestone Creek and its tributaries. Marble at Painter and
Stony Creeks is of high qualilty.

7. Water production

Bordered to the north by Buenba and Omeo Creeks and to the
east by a section of the Murray River, thils block contains

the drainage systems of Buckwong and Limestone Creeks, both
tributaries of the Murray. Rainfall in the block varies from
more than 1,000 mm to 1,600 mm per annum. The mean annual
discharge of the Murray River at Tin Mine Creek is 158,200

M1, of which 20% is delivered in the 6 months December to May,
including 6% in the 3 months January to March.

No records of water quality are availlable, but the high qual-
ity of the Murray River at Jingelllc (average salinity 29 mg
per 1) points to high-quality water being contributed by
streams in this block.
The capability for water production 1s high.

D. Hazards

The erosion hazard is moderate to low and the fire hazard 1s
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high. There are few noxious weeds in the block. Insects
have caused severe die-back 1n snow gums on Davlies Plain
Ridge. Brumbles are prevalent throughout.
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17. SUGGAN BUGGAN

A, Location and Tenure

Suggan Buggan block covers a total area of 45,600 ha, of
which 41,200 ha (90%) is public land. This includes part
(2,400 ha) of the Rocky Range Wildlife Reserve and a 460-ha
camplng and recreation reserve at Willis on the Snowy River.
The remaining publlec land is unreserved Crown land. The
freehold land surrounds the settlement of Suggan Buggan.

County of Tambo: Parishes of Karawah, Toonglnbooka, Ingee-
goodbee, Suggan Buggan, Chilpin, and Woongulmerang East.

B. Nature of the Land
1. Climate

Rainfall diminishes from west to east across the block, and
a4 marked rain-shadow extends from Mount Stradbroke to the
Snowy River. Average annual rainfall may exceed 1,600 mm at
the Cobberas on the Great Dividing Range, which recelves
rainfall mostly from the prevailing molst north-westerly alr
streams and from southerlies. The rain-shadow region re-
celves less than 700 mm, with a maximum in late spring and
early summer.

The main rain-bearing alr streams here - southerlies and
south-easterlles - bring rain at any time of the year,.
Thunderstorms may bring heavy summer showers, but are erratie.
Snow falls regularly from June to October on the higher ele-
vations (above 1,000 m) in the west.

2. QGeology and physiography

Deeply dissected valleys descend from elevated plateau
country and the Great Divide towards the Suggan Buggan and
Snowy Rivers, with 600--700 m between ridge tops and adjacent
valley floors. Elevations 1n the block range from 1,838 m at
Mount Cobberas No, 1 to 160 m in the south on the Snowy
River. The southern border follows a ridge on the edge of
the Wulgulmerang Tablelands - from Rocky Plalns plateau,
Mount Stradbroke, Mount Hamilton (1,030 m), to Black Mountain
(1,000 m) in the south,

From Mount Stradbroke (1,280 m) there 1s a spectacular drop
of more than 900 m in 2 killometres to the Suggan Buggan
River. B8Small basins exist at Berrima River and McPFarlane
Flat, and a small plateau lies above the Snowy River in the
east,

A belt of Lower Devonian rhyolite (Snowy River volcanics)

runs south-east of the Cobberas to form most of the Wulgul-
merang Tablelands., Rhyoliltes have formed periglacial rock
rivers near the Cobberas. Silurian sediments appear north
of the volcanics at Forest Hill (the source of the Murray),
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and In the scouth-east at Buchan River, Lower Devonlan gran-
ite east of the tablelands in the Suggan Buggan valley is
associated with Ordovician schists, especilally around Mount
Menaak. Tertiary basalt remnants in the south around Black
Mountain overllie 0lilpgocene--Eocene sediments in places.

3. BSoils

Stony loams predominate in the highest region of the block
around Mount Cobberas. The rugged mountainous terrain con-
f'ines organlec loams and peats to more sheltered and less-
steep slopes further east., Some peats have become humlfied
where stream entrenchment has lowered the water table., Or-
ganic loams are mainly shallow, and grade 1into friable brown
gradational solls at lower elevations, or stony loams on ex-
posed ridges or steep slopes.

On the lower hills and alluvial terraces of drier areas, for
example rain-shadow areas of Suggan Buggan valley, red or
yellow-brown gradational solls and red duplex solls predom-
inate, with yellow duplex solls in less-well-drained areas.

The lower slopes of steep hills have massive gradational
solls, and coarse sands are common on the granitic slopes
east of Suggan Buggan.

4, Vegetatilon

Vegetation in this block is among the most diverse in the
study area. Snow gum cpen forest I caps the Cobberas and
Rams Head Ranges, Buchan Rock, Blue Hill, and Big Hill. Ele-
vations range from about 1,350 m up to 1,800 m at Mount Cob-
beras. OSnow gum forests have grassy (snow grass and prickly
starwort) to heathy (mountain beard-heath, rough coprosma,
and mountain plum pine) understoreys.

Mountain gum--snow gum forests cover extensive areas on ex-
posed slopes flanking the highest mountains in the west of
the block at elevations ranging between about 1,200 and
1,500 m. In the Berrlima River basin, however, thls vegetat-
ion type descends to about 900 m. Understoreys may conslst
of low shrubs (handsome flat-pea, hop bitter-pea, and prick-
ly bush-pea) or may be grassy (snow grass, prickly starwort,
and common billly-buttons).

There are a number of small flats consisting of grasslands,
wet heathlands, and sedgelands at various leocalltles. Most
sub-alpine open areas (such as Natlve Dog Plain and Rocky
Plain; Dingo, Square, and James Flats; and the Playgrounds)
lie at elevations between 1,140 and 1,400 m. Common plants
include snow grass, lvy-leaf viclet, sedges, mountain baeck-
ea, small-frult hakea, and drumstick heath. Black sallee
woodlands with grassy understoreys are commonly assoclated
with sub-alpine open areas at elevatlons ranging between
about 1,000 m and 1,320 m.

Alplne ash forests are restricted to sheltered sites at ele-
vations between 1,000 and 1,500 m. Understorey shrubs in-
¢lude mountain beard-heath, mountain pepper, sllver wattle,
and rough coprosma.
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Open forest III is restricted to sheltered sites below about
1,200 m. Tree species include mountain gum, candlebark,
eurabbie, and narrow-leaf peppermint. Understoreys are
shrubby.

Open forest II commonly consists of red stringybark, long-
leaf box, candlebark, brittle gum, and broad-leaf pepper-
mint. Understoreys are typlcally heathy to shrubby (daphne
heath, handsome flat-pea, twin-flower beard-heath, red-stem
wattle, and prickly bush-pea). Silvertop 1s a component of
open forest II near Black Mountaln.

Open forest I is common on dry sites above about 600 m. Tree
specles are simllar and understoreys include daphne heath,
kangaroo grass, matted bossiaea, and lightwood,.

On dry rocky sites, dense scrubs of red wattle, rock wax-
flower, and shiny phebalium may be found, Similar sites may
also carry thickets of tingaringy gum.

White box woodland occuples extensive tracts below about

700 m on steep slopes, plateaux, and gentle basins. Under-
storeys may be sparse or grassy (kangaroo grass, bent-grass-
es, and cane wire-grass) with scattered low shrubs (cran-
berry heath, daphne heath, boomerang wattle, grey everlast-
ing, and pepper everlastlng). Assoclated trees are yellow
box and manna gum near watercourses and black and white cyp-
ress pine or long-leaf box on driler sites. Cypress piline
stands predominate on exposed aspects along the Suggan Bugg-
an and Snowy River valleys below about 540 m. Ground cover
is usually sparse.

5. Fauna

Fourteen native mammal species, 77 native bird specles, 190
reptile specles, six amphiblan specles, and seven specles of
native fish have been recorded.

Habltats range from woodlands and riverine forests at the
lower elevations near Suggan Buggan through dry open forest
to wet open forest and extensive areas of sub-alpine wood-
land near the Cobberas and Mount Wombargo. Sub-alplne open
areas occur as small plains at several localltles. Wetlands
vary from the Snowy River to small mountain streams.

Mammals 1n riverine forests include the yellow-bellied glid-
er, sugar glider, feather-tailed glider, common wombat, and
bush rat. Bird populations are relatively diverse in this

habitat,

Records include the collared sparrow-hawk, olive-backed orio-
le, superb blue-wren, southern yellow robin, rufous fantall,
golden whistler, eastern whilpbird, yellow-tufted honeyeater,
and red-browed finch.

Sub-alpine woodlands are known to provide habitat for the
eastern grey kangaroo, red-necked wallaby, black wallaby,
ring-tailed possum, brown antechinus, and bush rat. Few
records are avalilable for birds.
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Mammals in wet open florest lnclude the red-necked wallaby,
black wallaby, common wombat, and bush rat. Typical species
include the gang-gang cockatoo, 'erimson rosella, laughing
kookaburra, red wattle-bird, superb lyrebird, white-browed
serub-wren, brown thornbill, southern yellow robin, grey fan-
tail, golden whistler, grey-breasted silvereye, and yellow-
faced honeyeater,

The four macropodids recorded in dry open forest include the
rare and restricted brush-tailed rock-wallaby, which prefers
rugged c¢liffs with sunny aspects. Birds in this habitat in-
clude the buff-rumped thornbill, scarlet robin, spotted
pardalote, fuscous honeyeater, and red wattle-bird.

The 10 mammals recorded in white box--black cypress pine
woodlands include the eastern grey kangaroo, yellow-bellied
glider, lfeather-talled glider, brown antechinus, and eastern
horseshoe bat. Typical birds include the rainbow bee-eater,
weebill, striated thornbill, willlie wagtaill, scarlet robin,
hooded robin, rufous whistler, brown tree-creeper, eastern
striated pardalote, white-winged chough, pied currawong,
mistletoe bird, and orange-winged sittella.

Reptiles found in woodlands and wetlands at lower elevations
are the small-eyed snake, tree dragon, three-llned skilnk,
copper-talled skink, Cunningham's skink, rock skink, garden
skink, White's sklnk, water skink, and Gippsland water drag-
on, At the higher elevations the reptiles found were grass
skink, mountain dragon, Coventry's skink, McCoy's skink,
Spencer's skink, water skink (cold-temperate specles), copp-
erhead (highland form), southern blue-tongue, and white-lipp-
ed snake.

Amphibians are brown tree frog, Verreaux's tree frog, Lesu-
eur's frog, eastern banJo frog, southern toadleft, and common
eastern froglet.

Records for fish lnclude the Kosclusko mountain trout, short-
finned eel, brown trout, and rainbow trout. The short-headed
lamprey, Vlctorlan smelt, long-finned eel, congelll, and riv-
er blackfish are listed for the Snowy River.

6. Land systems

The Nunniong High, Enano, Cobberas, Wat Wat High, Berrmarr
(Igneous), Bemboka, Graham, Jingallala, Maroo High, Wulgul-
merang, Buckenderra, and Gelantipy East land systems are re-
presented 1n the block.

C. Present Use and Capabllities
1. Nature conservation

The capability for nature conservation 1s very high. Envir-
onments are very diverse, ranglng from sub-alplne woodlands
to white box--cypress pine woodlands. Periglacial rock riv-
ers occur around the Cobberas. Richly fossiliferous Silur-
ian shales overlain by blue-grey fossiliferous limestone
outcrop at Native Dog Flain.
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The brush-talled rock wallaby has been recorded on the Rocky
Range. The eastern horseshoe bat recorded near McKillops
Brldge 1s a rarely observed specles. Bird species in the
Snowy Rlver valley are typical of dry woodlands, and some
are rarely found elsewhere in the study area. Reptiles also
include those typical of warm dry climates, such as the cop-
per-tailed skink and rock skink. The congolli is a rare
speclies of natlve flsh recorded for the Snowy River.

Of the 49 species of plants recorded as significant here, 22
are consldered highly significant, and two of those are end-
emic to the study area. Many are very rare in Victoria.
These include, for example, the hoary ray-flower (Anthocerecis
albicans), sticky bertya (Bertya cunninghamii), moonwort
(Botrychium lunaria), the sedge Carex capillacea, and an un-
described bent-grass (Veyeuxia sp. aff. augustifolia from the
Ballantyne Hllls, unknown elsewhere in Victoria. Speciles
known at only one site 1n Victorlia are the hyacinth orchid
(Dipodium hamiltonianum - near Mount Wheeler), mountain cress
(Drabastrum alpestre - Suggan Buggan), glossogyne (Glossogyne
tenuifolia - Suggan Buggan), the greenhood orchild Ptercstylis
coceinea (near old Black Mountain station), the bush-pea
(Pultenaea subspicata - Wulgulmerang and Mount Hamilton
area), and willd sorghum Sorghum leiccladum - 1in the Suggan
Buggan--Ingeegoodbee area.

Species with very disjunct habitat range are the skeleton
Ffork-fern Psilotum nudum (Ballantyne Hills and southern Wim-
mera); the desert cassla Cassia nemophila (at Suggan Buggan,
typical of sandy Mallee habitats); and the midget greenhood
(Ptervetylis mutica), narrow thread-petal (Stenopetalum Llin-
eare), and variable swainson-pea (Swainsonia oroboides) -
all at Suggan Buggan, but typlcally of dry regions of north-
western Victoria. Two specles endemic to the study area are
a guinea-flower (Hibbertia spathulata) at Suggan Buggan and
the greenhood Pterocstylis aestiva at Mount Stradbroke and
the Suggan Buggan Range.

2. Recreation

The maln features are the Cobberas Range, the cypress pine--
box woedlands around Suggan Buggan, and the Snowy River.
Capabilities are high for bushwalking, recreation driving,
and canoeing, moderate for wlilderness recreation and fish-
ing, and low for hunting, cross-country skling, and rock
climbing.

The principal attraction for bushwalkers 1s the rocky Cobb-
eras Range which receives frequent use during the warmer
menths. Most walking trips in this area would take several
days at least. The Snowy River, with its sandy beaches and
interesting rock formations, attracts a number of walklng
parties each year. Other areas visited include McFarlanes
Flat, the Playgrounds, Native Dog Plain, the Rams Horn, Hang-
ing Rock, and the Suggan Buggan Rlver. The area generally
receives moderate use at present and has great potential for

walking.

Some recreation driving occurs on the Buchan--Jindabyne road,
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a section of which passes through the block. Jeep tracks re-
celve moderate to frequent use, particularly in the Playground
and McFarlanes Flat areas. )

Some hunting for red deer occurs around Suggan Buggan, the
snowy River, and other localities.

The Snowy River and its tributaries such as the Suggan Buggan
River provide trout angling.

The Cobberas area has some potential for cross-country ski-
ing.

Canoelsts use the Snowy Rlver from Willis to McKillops Brildge,
which consists of small rapids followed by quiet stretches.
The river distance is 35 km and takes about 6 hours to cance,
It can be negotiated throughout the year, but water levels
are usually low during summer and autumn. The sandy beaches,
warm water, and spectacular scenery make the Snowy one of the
most popular streams 1n Vietoria during the summer,

Camp sites along the Snowy River near W1illis are popular.

Hanglng Rock and the c¢liffs around Mount Stradbroke offer
challenges to rock climbers, but are not used due to dilstance
from population centres and the lnaccessible nature of the
block. Rams Horn (Buchan Rock) is climbed occasionally,

3. Agriculture

Four graziers use the public land. Three have properties on
the Wulgulmerang Tablelands; the other is at Buchan. 1In
summer the higher elevations around the Playgrounds, Rams
Head Range, and in the headwaters of the Berrima River are
grazed by 200 cows with their calves and 200 dry cattle.

Other publle land at Forlorn Hope and Native Cat Plains (both
in block 18) is used during summer in conjunction with home
properties on the Wulgulmerang Tablelands.

During the winter about 380 dry cattle and 50 cows graze the
white box--cypress pine woodlands, and red stringybark for-
ests. Other cattle from Wulgulmerang are grazed in block 20
on the tablelands close to home propertles.

The Snowy River forms a natural boundary for cattle movements
in the east, but in the north the block adjcins the Kosclus-
ko National Park, and has no distinct physical boundary to
stock movement, This reduces the level of use that can be
attained on runs bordering the Park, where cattle-grazing 1is
prohibited.

The only private land in this block is at Suggan Buggan on
either side of the Suggan Buggan River. Relatively little
has been cleared and sown to pasture, but in some localitles
the trees have been ring-barked to allow better growth of
native pasture specles.

The lack of development of freehold land in the area can be
attributed to 1ts 1solatlon, steepness, and susceptibility
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to ercslion. However, control of rabblts and the recent est-
ablishment of deep-rooting perennial species have shown that
productive pastures can be developed. The main enterprise
1s beef production, but some sheep are run.

The block 1s important as summer range at the high elevations
and as winter range at the lower elevations. Averapge capa-
bility for bush grazing is high to moderate.

The capability of publiec land for agricultural development is
low.

4, Aplculture

Access 1is very poor. Honey flora include snow gum, black
sallee, red stringybark, long-leaf box, brittle gum, and
white box.

5. Wood production

Capability for hardwood production is high in alpine ash
stands, but these are small and isolated and total only 1,600
ha. Capability of molst foothill forest is moderate in small
areas adjacent to alpine ash stands, and elsewhere 1is low.
Extensive stands of white box and cypress pine occur in the
east of the block and are lightly utilized for durable timb-
er products such as fence posts and farm shed-poles.

No sawlogs are cut from this block.
6. Minerals

This block includes a substantial area of Snowy Rlver volcan-
ics, which may contain disseminated base-metal deposits.
Gravel-extraction sltes are located along major access roads.

7. Water production

Sugegan Buggan block contains sections of the Ingeegoodbee
River and the Berrima River - which becomes the Suggan Buggan
River. A section of the Snowy River forms the eastern bound-
ary, and the south-western boundary 1s formed by a sectlon of
the Buchan River.

Rainfall in the block varies from less than 700 mm near the
Snowy River to more than 1,600 mm in the Rams Horn--Mount
Cobberas No. 1 area. Run-off flows into tributaries of the
Buchan, Berrima, Suggan Buggan, and Ingeegoodbee Rivers.

Mean annual discharges of the Buchan (at Glenmore), Suggan
Buggan, and Ingeegoodbee Rivers are 102,249 M1, 57,238 M1,
and 12,806 M1 respectively. All of these flow with reason-
able reliability, yielding about 25% of thelr mean annual
discharge in the 6 months December to May, including 7--8% in
the 3-month period January to March.

Although sti1l1l of high quality, the salinity readings for the
Suggan Buggan River average 67 mg per 1 and for the Buchan
River at Buchan 68 mg per 1. This 1s high when compared with
most streams in the study area.
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The capabllity for water production is high.
D. Hazards

The erosion hazard is moderate at the higher elevations and
high around Suggan Buggan, where rainfall 1s low and most
solls are derived from granite. The fire hazard is high.
Blackberries and sweet briar are among seven noxlous weed
species in the area. Brumbies range throughout.
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18. REEDY

A, Location and Tenure

Reedy block covers a total area of 42,400 ha, of which
39,800 ha (94%) 1s public land. Reserved forest (1,300 ha)
occurs in the east along the Bowen Mountains and in the
north, the remaining publie land being unreserved Crown land.
Freehold land occurs south of Mount Leinster and north-east
of Mount Tambo.

County of Tambo: Parishes of Eucambene, Bindi, Nunniong,
Glenmore, Woongulmerang West, Berrimar, Karawah, and Toongin-
booka.

County of Dargo: Parishes of Moonip and Thorkidaan.

B. Nature of the Land
1. Climate

High rainfall, mainly from the prevalling westerly air
stream, 1s assoclated with the generally high elevation of
the block. Southerly and south-easterly air streams may
bring rain at any time of the year. Thunderstorms contribute
to summer rainfall, but occur erratically.

The Bowen Mountains in the west are on the edge of the Ben-
ambra rain-shadow area, and recelve in excess of 1,000 mm
average rainfall. This increases to more than 1,600 mm in
the south of the Native Cat Tablelands, and diminishes to
less than 900 mm in the valley of the Buchan River in the
east.

Low winter temperatures may allow snow to perslst on the high-
er peaks and ridges from June to October, with snowfalls
occurring regularly above 1,000 m durlng this period.

2. QGeology and physiography

The Native Cat Tablelands, which are the dominating land
form, extend south from the Cobberas region to Mount Nunniong
(1,620 m) in the Nunniong block. These Tablelands are at
about 1,400 m elevation and are separated from the Nunniong
Tablelands to the south by a gentle escarpment that descends
from about 1,420 m to 1,180 m. Gentle prominences on the
Tablelands rise to 1,570 m at Brumby Hill and to 1,550 m
south of Native Cat Flat, On the west flank of the Table-
lands, the Tambe River descends from a basin at about 1,000
m elevation near Mount Leinster (1,400 m) through a deeply
dissected valley. On the east the Buchan River also flows

through deeply dissected topography.

A series of faults running parallel to the Great Divide forms
a Teature of the block., A central nerth-east-trending belt
of Silurian volcanics - now regarded as equivalent to the
Mitta Mitta volcanics - is flanked by Silurian sediments and
Devonian granite intrusions. Ordoviclian sedlments appear on
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the Bowen Mountains and Black Range. There 1s a Triasslic
syenite intrusion ln the Mount Leinster region, and Quater-
nary alluvium has been deposlited along Reedy Creek upstream
of the Reedy Creek chasm.

3. Solls

The elevated Natlve Cat Tablelands and adJacent high mount-
alnous terraln have shallow organic loams that become deeper
at lower elevations. Assoclated with these are peats, which
are often humified where stream entrenchment has lowered the
water table. Frlable brown gradational solls become domin-
ant at lower elevations. Frilable red gradational solls att-
ain domlnance on less-steep slopes where annual rainfall de-
creases to about 1,000 mm.

Stony loams occur on exposed ridges, peaks, and steep slop-
es. Slopes south of Mount Leinster carry yellow-brown grad-
ational soils, along with masslve gradational socils. Yellow
duplex soils occur on valley slopes where dralnage 1s poor.

4., Vegetation

Snow gum open forest 1s limited to the highest ridges in
this block, at elevations generally between 1,400 and 1,560
m. The understorey i1s usually grassy wlth scattered low
shrubs (snow grass, gorse bitter-pea, alpine oxylobium, and
diggers' speedwell).

An unusual complex cccurs at Brumby Polnt, where at elevat-
ions between 1,200 and 1,460 m bands of heathland (mountain
banksia, leafless sour-bush, and gorse bitter-pea) alternate
with mallee thickets (snow gum and ash-mallee) that have a
heathy understorey (leafy bossiaea and alpine oxylobium).

Mountain gum--snow gum open forests flank the snow gum for-
ests of the Native Cat Tablelands between 1,200 and 1,500 m
elevation. Mountaln gum--snow gum also occurs in the head-
waters of the Tambo River down to elevations of 900 m.
Candlebark and occaslonally broad-leaf peppermint are assoc-
iated trees. Understoreys may be shrubby (hop bitter-pea,
prickly bush-pea, and mountaln hickory wattle), heathy
(gorse biltter-pea and handsome flat-pea), or grassy (snow
grass and bldgee-widgee).

Wet heathlands, grasslands, and herbfields are principally
located at Natlive Dog, Native Cat, Billy, and Forlorn Hope
Plains, and at Diggers Holes. Plants include mountain baeck-
ea, alpine bottle-brush, snow heath, small-fruit hakea,
spreading rope-rush, snow grass, tiny violet, creepling cud-
weed, and yellow eyebright. Elevations are between 1,140
and 1,500 m.

Alpine ash stands are restricted to sheltered slites between
about 1,100 and 1,400 m, and are mostly mature, although
some are regrowth following a wildfire in 1965. Understor-
eys tend to be shrubby (silver wattle, elderberry panax,
rough coprosma, and prickly bush-pea).

Open forest III commonly includes narrow-leaf peppermint,
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mountaln gum, and broad-leaf peppermint. Understoreys are
typically shrubby (prickly bush-pea, silver wattle, austral
bracken, and handsome flat-pea).

Open forest III occupies the more sheltered aspects below
the Native Cat Tablelands.

Open forest Il occupies drier sites. At the higher elevat-
ions broad-leaf peppermint, mountaln gum, candlebark, and
brittle gum are the common trees. Understoreys are often
grassy with scattered shrubs (prickly bush-pea, handsome
flat-pea, and mountain hickory wattle) or heathy. At lower
elevations common trees are red stringybark, brittle gum,
and broad-leaf peppermint. Understoreys may be grassy to
heathy.

Open forest I occurs on dry sites over a considerable range
in elevation. Broad-leafl peppermint, brittle gum, and moun-
tain gum are common at the higher elevations. Understoreys
are often heathy (mountain banksia, pale-fruit ballart, box-
leaf wattle, daphne heath, gorse bitter-pea, and spiny-
headed mat-rush). Red stringybark 1s present at the lower
elevations, where understoreys may be grassy with scattered
shrubs (gulnea-flower and small-leaf parrot-pea).

5. Fauna

Little survey work has been done in this block and only five
native mammal specles, 31 native bird species, and five rep-
tile specles have been recorded, Brumbles occur in the
block.

Wetlands are mountain streams. Riverine forests mailnly bor-
der the major streams. Tableland areas are predominantly
sub-alpine wocdlands with small open areas of wet heathland,
mossland, and grassland. The escarpments are wet open for-
est or dry open forest, depending on aspect.

Birds in riverine forests are typical of this habitat type.

The brown antechinus, Gould's wattled bat, and smoky mouse
have been recorded in sub-alpine woodland.

Birds in sub-alpine woodlands, wet open forest and dry open
forest are all typical of the respective hablitats elsewhere
in the study area.

Reptiles, all recorded at the lower elevatlions, are the tree
dragon, copper-talled skink, Cunningham's skink, Gippsland
water dragon, and southern blue-tongue.

6. Land systems

The Buckenderra, Ben Cruachan, Mt Phipps, Nunniong (Igneous),
Berrmarr (Ignecus), Limestone Creek, Cobberas, Graham, Barry
Mountains, Wongungarra, Nunniong High, Gelantipy East, Wat
Wat Low, Mt Leinster, and Wat Wat High land systems are re-
presented in the block.
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C. Present Use and Capabilities
1. Nature conservation

The capabllity for nature conservation 1is very high. Envir-
onments vary from sub-alpine woodlands to riverine forests,

A rocky outerop near Brumby Hill shows a typlcal development
sequence of Sllurlan conglomerates. An unusual vegetation
complex of alternating bands of heath and mallee thicket
ceccurs on solls derived from sedimentary parent materials

at Brumby Point. Much of the block has been little disturbed
by various land uses.

The uncommon smoky mouse has been recorded on the Natlive Cat
Tablelands, and the copper-tailed skink (at the southern edge
of its range) in the Buchan River valley. Colonles of the
brush-tailed rock wallaby were recorded on rocky cliffs by
the Buchan River several years ago.

Of the 27 specles recorded as significant in Reedy block, ten
are considered highly significant, of which two are endemic
to the study area. These are the thready beard-heath (Leuco-
pogon pilifer) on Forlorn Hope Plain and the trailing monoto-
ca (Monotoeca rotundifolia) near Brumby Polnt. Forlorn Hope
Plain is also one of the several recorded Viectorian localit-
ies for the moonwort Botryechiwn lunaria, one of two localit-
les in Victoria for an undescribed mountain mud-mat (Glosso-
gtigma sp.), and a disjunct occurrence of the marsh leek-
orchid (Prasophyllum rogersii). An undescribed Grevillea
species occurs near the Reedy and Buchan Rivers, and an un-
described Dampiera species in the upper Buchan River area.

2. Recreation

Capability is high for wilderness recreatlon and bushwalking,
moderate for adventure driving and cross-country skiing, and
low for hunting and fishing.

The block is little used by bushwalkers at present, malnly
because of 1ts distance from large population centres, al-
though the Reedy Creek chasm and Forlorn Hope Plalin are occa-
sionally visited. Most walkers traverse 1t along the main
ridge between the Nunnlong Tablelands and the Black Mountaln
--Benambra road near Mount Pendergast. The block has con-
siderable potential for bushwalkers because of the undulating
sub=-alpine rldges and steep rugged terraln falllng to the
Buchan Rlver, Tambo Rilver, and Reedy Creek. Wllderness attri-
butes are conslderable,

Most of this block is little used for recreation driving by
four-wheel-drive vehicles or trall-bikes. The Nunniong road
through the centre, however, carries moderate traffic.
Limited hunting for red deer occurs here.

The headwaters of the Buchan and Tambo Rivers provide trout
angling.

The Native Cat Tablelands, which cover a conslderable area,
have some potentlal for cross-country skilng.
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3. Agriculture

Five grazlers hold grazing runs on the public land. Those
areas used regularly are at Forlorn Hope Plain, Native Cat
Creck, and Dlggers Holes. An area in the headwaters of the
Tambo River is also used from time to time.

During the summer about 100 cows with their calves and 50
dry cattle graze in the snow gum woodlands, small plains, or
mountain gum--snow gum forests. Two areas - one of about 40
ha at Forlorn Heope Plain and one of about 120 ha at Diggers
Holes - are fenced. Water 1is adequate.

The two relatively small areas of prilvate land are both ex-
tensions of private property in the Benambra block. A small
area just east of Mount Tambo has been developed, while a
larger one south-east of Mount Leinster 1s still largely
undeveloped. ’

The capability for bush grazing 1s generally low, but is mod-
erate at Diggers Holes and Forlorn Hope Flain, although they
are remote,

The capabllity for further development of public land for
agriculture is generally low.

. Apiculture

Access for apiarists 1s very poor. Honey flora include snow
gum, alplne ash, red stringybark, and brittle gum.

5. Wood production

Capability for hardwood production is high in alpine ash
stands in Garrons Creek and the head of Reedy Creek. Regrowth
and mature alpine ash stands total about 4,100 ha. Capabll-
ity of molst foothlll forest 1s generally low.

No sawlogs are cut from this block.
6. Minerals

The block includes a large area of Mitta Mitta volcanics,
which contain a number of good prospects for large-scale dis-
seminated copper or lead deposits.

7. Water production

The main streams in this block are the Buchan River on the
eastern boundary, the Tambo Riber, and Reedy Creek. Raln-
fall over the most of the block varies from 900 mm per annum
at the eastern and western extremities to 1,400 mm per annum
on the tablelands.

The mean annual discharge for the Tambo River at Bindi (in
Nunniong block) 1s 46,358 M1. Of this, 21% is delivered in
the 6 months December to May, including 7% in the 3 months
January to March. Reedy Creek flows eastwards through the
block and into the Buchan River, whlich has a mean annual dis-
charge at Glenmore of 102,249 M1, and delivers 24% of this
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in the 6 months December to May, including 7% in the 3 months
January to March.

An average salinity of 68 mg per 1 for the Buchan River at
Buchan is relatively high, compared with other streams in
the study area.

The Tambo River at Swifts Creek has a higher mean salinity
value of 132 mg per 1, but this still represents good-quality
water. The Tambo is the source of domestic water supply to
the township of Swifts Creek.

The capability for water productlion 1s high.
D. Hazards
The erosion hazard is moderate and the fire hazard high.

There are few noxlous weeds in the block. Brumbies range
throughout.
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19. NUNNIONG

A. Locatlon and Tenure

Nunniong block covers a total of 113,110 ha, of which 91,700
ha (B1%) 1s public land. The large area of reserved forest
(37,900 ha) i1s distributed in three parcels; two are west of
the Buchan River, on the Mia Mia Creek and around Mount
Nugong, and the other is along the Great Divide south of
Mount Tambo. The remaining public land is unreserved Crown
land (53,800 ha). Freehold land occurs in the Tambo and
Bindl basins in the west, and at Timbarra, Gillingall, and
east of Green Hill.

County of Tambo: PFarishes of Bindi, Nunniong, Glenmore,
Woongulmerang West, Gelantipy West, Murrindal West, Mellick-
Mun]le, Nappa, Noyong, Ensay, and Tongio-MunJie East.

County of Dargo: Parishes of Meoonip, Terlite-Munjie, and
Tongio=-Munjie West.

B. Nature of the Land
1. Climate

The Nunniong Tablelands receives most of 1ts rain from south-
erly and south-easterly air streams that bring rain at any
time of the year. Average annual rainfall exceeds 1,600 mm
around Mount Nunniong, diminishing to less than 900 mm on the
southern end of the Tablelands and along the Buchan River
valley.

The rain-shadow area around Omeo extends from Tonglo up the
Tambo River valley north of Bindi, recelving less than 700 mm
rainfall. Railnfall tends to be higher 1n spring in these
rain-shadow areas, and thunderstorms can be important addit-
ions to summer rainfall, although these are erratic. The
prevailing westerly alr stream has lost most of its molsture
before reaching this block.

Low winter temperatures may allow snow to persist on the high
peaks (e.g. Mount Nunniong) from June to October, snowfalls
cccurring regularly above 1,000 m in this period.

2. Geology and physiography

The Nunniong Tablelands, in common with the Native Cat Table-
lands, are a remnant of the Baw Baw Surface and dominate the
landscape in the east of the block. Successive flows of
Oligocene basalt have formed a stepped topography on the
Tablelands, which descend from 1,200 m to 800 m, north to
south. A fault line along the south-western edge, near Mount
Nugong (1,482 m), 1s the continuation of the Indi Fault.
Mount Nunniong (1,620 m) at the northern border is the high-
est point in the block.
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Stream flow 1s generally south from the Great Divide, with a
low point of 240 m on the Buchapn River at the southern bor-
der. Two basins occur in the viecinity off the Tambo River in
the west: ¢the Bindi (400--500 m) and Tambo (300--4D0 m)
basins.

Ordovician sediments have generally been metamorphosed to
schlsts or gneisses, except for a belt of sandstones and
slltstones extending north from Mount Walterson to Mount
Cock on the Great Dlivide. Ordovician rocks in the upper Tim-
barra River region have been metamorphosed to low-grade
gneisses, although this is not indicated on the geology map.
Lower Devonlan granite occupies a major portion of the block,
particularly on the Nunniong Tablelands.

The Bilndi basin 1s largely a remnant of Middle Devonlan lime-
stone (Buchan group) preserved from erosion by down-faulting.
Another example of thls occurs at Gillingall, north of Buchan.

Triassic syenlte intrudes Upper Devonian--Lower Carboniferocus
sediments along the Bowen Mountains near Mount Tambo (1,431
m). To the east, a Lower Devonian (or Upper Silurian) rhyol-
ite low overlies Silurian sediments that are exposed north-
east of the Bindi basin. Quaternary alluvial deposition has
occurred along the Bindl and Scrubby Creeks, Timbarra Rlver,
and many small streams on the Nunniong Tablelands.

3. Seils

Peats are not common, except near the highest elevations near
Mounts Nunniong and Nugong. Organic loams occur on the
tablelands, but frlable brown gradational solls predomlinate.
Stony loams occcur throughout the mountalnous areas on exposed
ridges and steep slopes. Friable brown gradational solls
grade into red or yellow-brown gradational solls at lower
elevations, where massive gradational solls also occur (the
latter being more common on coarse-textured rocks). Red
gradational sclls cccur on basalt on the Nunniong Tablelands.

Mountainous areas in the west have similar soll sequences.
Areas of stream alluvium, such as occur in the Bindl and Tam-
bo basins, have red gradational secills wlth weak structure,
grey-brown leoams, and undifferentiated sands and loams. Red
and yellow duplex solls occcur on the rolling topography of
the valleys. HRed calcareous clays are found on limetstone
formations near Bindi, and also near Gillingall in the east.

i, Vegetation

Snow gum woodland and open forest is mostly conflined to the
highest elevations (1,400--1,600 m) of the Tablelands, such
as at Mounts Nunniong and Nugong. Understoreys may be

grassy (snow grass, ivy-leaf violet, and prickly starwort)

to heathy (leafy bosslaea, alpine pepper, mountaln beard-
heath, and alpine oxylobium). An unusual complex of altern-
ating bands of heathland and mallee-like thickets similar to
that at Brumby Folint in Reedy Block 1s situated on a ridge in
the far north-east of the block.

Mountaln gum--snow gum open forest covers extensive areas of
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the Nunnlong Tablelands between 1,000 and 1,400 m. Under-
storeys are typlically pgrassy with scattered shrubs (snow
grass, prickly starwort, ivy-leaf wviolet, common cassinia,
sllver wattle, gorse bitter-pea, and bush-pea).

Large open plains are a feature of these tablelands. Nunn-
iong Plain (1,160--1,220 m), Low Plain (1,140--1,160 m), and
Nunnett Plain (1,080--1,100 m) are mainly grasslands (snow
grass, ivy-leafl violet, and bidgee-widgee), or grasslands
with scattered shrubs (for example small-fruit hakea at Lake
Hill). Other areas have wet heathlands (alpine baeckea,
alpine bottle-brush, alpine heath, and snow heath) as at Ben-
tleys Plain or mosslands (sphagnum moss, spreadlng rope-rush,
candle heath, and silver astella) as major components.

Most of the alpine ash forests are on the tablelands, where
considerable areas of these extensive stands have been har-
vested and regenerated. Mature and fire regrowth forests are
also found adjacent to and below snow gum and mountaln gum-—-
snow gum forests on the Bowen Range at elevations between
1,000 and 1,200 m.

On the tablelands, alpine ash forests range between 1,000 and
1,400 m. Mountaln gum is often assoclated with alpine ash
and understoreys may be grassy with scattered shrubs (derwent
speedwell, snow grass, ilvy-leaf violet, bildgee-widgee, prick-
ly starwort, orange everlasting, silver wattle, austral bra-
cken, and bush-pea) or sometimes heathy (gorse bltter-pea,
mountain beard-heath, and bush-pea),

Mountain ash forests with a shrubby to wet-gully-type under-
storey (silver wattle, austral mulberry, common cassinia,
shining cassinia, mountain correa, woolly tea-tree, soft tree-
fern, musk daisy-bush, blanket-leaf, and southern sassafras)
grow at Ah Chows Creek between 700 and 1,000 m elevatilon.

Open forest III includes extensive messmate stringybark
stands on the eastern side of the tablelands and bordering
the southern escarpments as well as at scattered localitles
along the Bowen Mountains. Some stands exceed 40 m in
height.

Messmate stringybark is mixed with manna gum, Gippsland blue
gum, and sometimes mountain grey gum. Understoreys are Lyp-
ically shrubby (silver wattle, common cassinia, dalsy-bush,
bootlace bush and austral bracken) or wet-gully-type (Victor-
ian christmas-bush, musk dalsy-bush, blanket-leal, and hazel

pomaderris).

Narrow-leaf peppermint, mountain gum, and manna gum are the
main tree specles of open forest II1I, Understoreys are usu-
ally shrubby (silver wattle, common cassinla, and prickly
bush-pea) to wet-gully-type (meountain correa, river lomatia,
and hazel pomaderris).

Some southern sections of the block have silvertop and white
stringybark forests with shrubby to heathy understoreys
(prickly bush-pea, and handsome flat-pea).

Open forest II on moister sites includes broad-leaf pepper-
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mint, mountain gum, candlebark, and narrow-leafl peppermint,.
Understoreys may be heathy (handsome flat-pea and gorse bitt-
er-pea) to grassy with shrubs (kangaroco grass, austral brack-
en, and pale-fruit ballart).

On drier sites red stringybark, long-leaf box, and sometimes
red box are more common. Understoreys are usually heathy
{honey-pots, gulnea-flower, woolly grevillea, cluster-flower
geebung, common beard-heath, and prickly bush-pea).

Open forest I includes similar tree speciles, but red stringy-
bark, candlebark, broad-leaf peppermint, brittle gum, and red
box are more common. Understoreys may be grassy (tussock
grass and handsome flat-pea), heathy (daphne heath, prickly
broom-heath and gulnea-flower), or shrubby (box-leaf wattle,
hop bitter-pea, golden wattle, red-stem wattle, leafless sour-
bush, and handsome flat-pea).

5. Fauna

Nine native mammal specles, 67 native bird specles, three
reptile specles, eight amphibian species, and one species of
native fish have been recorded. Sambar deer and brumbies
pccur here,

Wetlands comprise streams and small water bodles on the
tablelands. Riverine forests border most streams at the low-
er elevations, Extensive sub-alplne woodlands and wet open
forests cover the tablelands which also include many small
and some relatively large sub-alplne grassland areas. Dry
open forests are distributed malinly on the escarpments.
Cleared land 1s situated in the Tambo River wvalley at Bindi
and Swifts Creek.

Waterbirds In wetlands include the white-faced heron, black
duck, grey teal, dusky mocorhen, spur-winged plover, and reed
warbler.

Birds of riverine forests include the scuthern yellow robin,
yellow-tufted honeyeater, eastern spinebill, and red-browed
finch.

Birds recorded 1n sub-alpine open areas are the emu, spur-
winged plover, welcome swallow, Australian pipit, white-back-
ed magple, and little raven.

Mammals recorded 1n sub-alplne woodland are the common wombat,
brown antechinus, Swainson's antechinus, and bush rat. Most
birds are typical of this habitat.

Wet open forests are known to provide habitat for the black
wallaby, greater glider, common wombat, brown antechinus,
Swainson's antechinus, and bush rat. Most blrds are typlcal
of this habitat elsewhere, but include also the peaceful
dove, pallid cuckoo, white-plumed honeyeater, and bell mlner.

The eastern grey kangaroo, brush-talled possum, ring-tailed
possum, and common wombat are known to inhablt dry open for-
est. Birds (such as the laughing kookaburra, scarlet robiln,
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buff-rumped thornbill, red wattle-bird, and grey butcher-
bird) are mostly typical of dry open forest.

The Glppsland water dragon has been recorded in the Tambo
River, and McCoy's skink, water skink, common eastern frog-
let, and eastern banjo frog on the tablelands. Other re-
corded amphiblans are the brown-striped frog, southern toad-
let, and four species of tree frog. The Australian grayling,
a rare fish restricted in its distribution, has been record-
ed in the Tambo River,

6. Land systems

The Terlite-Munjie, Jirnkee, Mt Jonas, Omeo, Tongio-Munjie
West, Swifts Creek, Bemboka, Buckenderra, Jingallala,
Graham, Marroo Low, Gelantipy East, Wat Wat High, Beloka
High, Thorkldaan, Moroka, Wulgulmerang, Bindi, Ben Cruachan,
Yalmy, Marroo High, Nunniong High, Wongungarra, Higginboth-
am, Traralgon, and Detarka land systems are represented in
the block.

C. Present Use and Capabilities
1. Nature conservation

The capabllity for nature conservation 1s high. Environ-
ments vary from sub-alpine woodlands to riverine forests. An
unusual vegetation complex of alternating bands of heath and
mallee thicket on soils derived from sedimentary parent mat-
eérials 1s located in the north-east of the block, Fossilif-
erous limestone outcrops at Bindl. The Australian grayling,
a rare and restricted native fish, has recently been record-
ed 1n the Tambo River upstream of Swifts Creek.

Twenty~-six plant specles in the Nunniong block are considered
significant. The 13 hlghly significant ones lnclude an un-
deserlbed Dampiera species in the upper Buchan River, two
rare bent-grasses (Deyeuxia microseta and D. parviseta), an
undescribed wax flower of uncertaln affinity (Ericestemon sp.)
at Mount Stewart, an intrigulng assoclation of rare lsolated
specles including the everlasting shrub Helichrysum adnatum
and diosma rice-flower (Pimelea dichotoma) above Marble Creek
near Bindi, silver carraway (Oreomyrrhis argentea) and falry
bluebell (Wahlengergia demsifolia) on the Nunniong Plain, the
austral toad-flax (Thesium australe) at Gillingal, an undes-
cribed Grevillea species near Reedy track, and an undescribed
pennywort (Hydrocotyle sp. aff. eibthorpiodes) on the Nunn-
iong Plain. Two specles endemic to the study area are the
thready beard-heath (Leucopogon pilifer) and greenhood (Pter-
ostylis aestiva).

2. Recreation

The Nunniong Tablelands and its forested escarpments into the
Tambo, Buchan, and Timbarra Rivers comprlse the dominant
feature. 1In the north-western sectlon, rocky prominences on
the Great Dividing Range (Mount Tambo and the Sisters) are
also notable recreation features. Capabllities are moderate
[or bushwalking, recreation driving, cross-country skling,
hunting, and fishing, and low for cancelng and fosslcking.

SA30HA2 10
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Bushwalkers make little use of thls block, malnly because of
its distance f{rom the main population centres. They occas-
ionally use the track from Mount Nugong to the Benambra--
Black Mountain road wvia Nunniong Plain. The area has con-
siderable potential, however. The sub-alpine to montane
Nunniong plateau is well watered, pgood camp sites are plenti-
ful, and walking is relatively easy. Features llikely to
attract walkers include numerous sub-alpine plains, Mounts
Nunniong and Nugong, Lake Hill, and the Timbarra, Buchan,
and Tambo Rivers.

Recreation drivers use some logging roads on the Nunnlong
Tablelands as well as Jeep tracks on the escarpments and to
the west of Bindi.

Red deer and sambar deer populatlons appear to be sparse and
support little hunting. Rabblits and foxes are hunted around
the margins of private property.

The Tambo, Timbarra, and Buchan Rlvers, and many small
streams, provide for trout angling.

The northern section of the Nunniong Tablelands provides some
opportunities for c¢ross-~country skilng.

Cancelsts make some use of the Tambo River from Ezards logg-
ing road near Bindl to Swifts Creek and beyond, but lts pot-
ential is limited to periods of the year when river levels
are high.

The Tambo River near Tonglo provides gold-panning for foss-
ickers. Gemstones are sometimes sought from around basalt
areas on the Nunniong Tablelands.

3. Agrilculture

Four grazlers run thelr cattle on the Nunniong Tablelands.
These have properties at Ensay, Tonglo, and Bindl, and gain
access via Ezards logglng road from the west, via a logging
road from Ensay in the south, and by a jeep track from Bindl.
They take some of their cattle up in October--November,
although most are taken up in December and January. They
bring them down again during April and May in several mobs.
At one area (Low Plain), however, the stock are left more or
less throughout the year, with additions or removals accord-
ing to range conditions and the market sltuation.

Management of stock is facilitated by fenclng of prime graz-
ing areas in two localitles - Nunniong Plain (200 ha) and
Low Plain (150 ha). The Nunniong area is used in conjunction
with a fenced area of 120 ha at Diggers Holes (in block 17).
Cattle are Herefords, and on the average have comprised about
700 cows, 220 calves, and 180 dry cattle. Graziers from
Timbarra, Gillingall, and Buchan graze cattle around thelr
properties. Theilr runs are used lntermittently, perhaps for
a month at a time, by a total of about 70 cattle.

The major part of the private land in this block is in the
west adjJoining similar land in the Baldhead block and to the
south of the study area. Nearly all the private land has
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been cleared and developed for agriculture. The main prod-
ucts are beefl and wool. Access to the area is good, and dev-
elopment has in most cases reached an advanced stage. Three
small areas at Timbarra and Gillingall in the south-east of
the block have been partially developed.

The capability for bush grazing 1s generally high to moder-
ate. It 18 high on well-watered plains and on open snow gum
—--black sallee woodland, but lower on dry and scrubby plains
and in snow gum--mountain gum forest, It is also lower in
dry valleys, where shrubs are common in the understorey.
Blackberries have reduced the area suitable for grazing and
made access to water difficult.

The capabllity for agricultural development is generally low.
4, Apiculture

Access for aplarists is reasonable, and substantial crops of
high-quality honey have been cobtained. Honey flora include
snow gum, alpline ash, mountaln grey gum, messmate, silvertop,
white stringybark, candlebark, brittle gum, red stringybark,
and red box.

5. Wood production

The capabllity for hardwood timber production 1is very hilgh.
The 2,200 ha of regrowth and 12,900 ha of mature and harvest-
ed alpine and mountain ash forests are malnly concentrated on
the Nunniong Tablelands and the Nunnett Ridge. Some adjacent
extensive areas of moist foothlll forest (mainly messmate)
have a high capability, notably on the Nunnett Ridge and 1in
the Little River, Elsewhere capability is moderate to low.

Seven mills (three at Nowa Nowa and one each at Ensay North,
Sgifts Creek, Buchan South, and Buchan) annually cut 66,100
m> of sawlogs from about 890 ha of forest.

6. Minerals

This block contains a number of silver--lead--zlnc prospects,
and the former Tongio pgold-fields around Mount Stawell, EX-
tenslve limestone deposlts occur near Blndl, and gravel ex-
traction sites are located along major logging roads.

7. Water production

This block contains a sectlon of the Tambo catchment and the
headwaters of the Timbarra River and Mellick Munjie Creek,
and 1s bordered on the east side by the Buchan River. Raln-
fall over the block varies from less than 700 mm per annum to
about 1,600 mm per annum near Mount Nunniong,

Mean annual discharges of the Tambo River at Swifts Creek,
the Timbarra River at Timbarra, and the Buchan River at Buch-
an are 67,450 M1, 52,063 ML, and 157,260 M1 respectively.

Of these, the flow of the Tambo River 1s the least rellable,
yielding 18% of its annual discharge in the driest 6 months
January to June, including 7% in the 3 months January to
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March. The Buchan River is a little more reliable, with equi-
valent values of 24% and B% respectively, and the Timbarra
still better with wvalues of 29% and 13% respectively.

Mellick Munjie Creek dellvers 34% of its annual discharge
(13,781 M1) in the 6 months January to June, including 12% in
the 3 months January to March,

Swifts Creek townshlp uses the Tambo River as a source of
domestic water.

The capability for water production is high.
D. Hazards

The ercsion hazard is low to moderate on the tablelands and
moderate elsewhere, except in the lower-rainfall areas around
Bindi and Ensay North, where the hazard 1is high, Salinity
readings for the Tambo River at Swifts Creek, while indicat-
ing high-quallty water, are still the highest recorded for
the study area. The fire hazard is high. A tower on Mount
Nugong is used for fire spotting. The area has a history of
fires originating from lightning strikes. The 20 noxlous
weed specles 1nclude blackberry, sweet brlar, and tutsan.
Brumbies are found on the tablelands. Cimmamon fungus has
attacked a small area of forest in the south-east. Ambrosia
beetles have degraded alplne ash timber in some areas. Rabb-
its can be a problem in cleared land, forest margins, and in
open areas on the Nunniong Tablelands.
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20. WULGULMERANG

A. Location and Tenure

Of the total area of 80,250 ha in the block, the greater part
is occupied by the Wulgulmerang Tablelands. Most of the
freehold land 1is situated on the tablelands from north to
south between the Buchan and Snowy Rivers. Of the public
land, 1,100 ha is reserved forest (west of Wulgulmerang),
2,050 ha is part of the Rocky Range Wildlife Reserve, 44 ha
ls publie reserve, and the remainder unreserved Crown land
(57,000 ha).

County of Tambo: Parishes of Murrindal East, Murrindal West,
Detarka, Marroo, Gelantipy East, Gelantipy West, Woongulmer-

ang East, Woongulmerang West, Chilpin, Berrmarr, Suggan Bugg-~
an, and Karawah.

B. Nature of the Land
1. Climate

Most of the block receives moderately high rainfall from
scutherly and south-easterly air streams that bring rain at
any time of the year. A large rain-shadow exists to the east
and north of Wulgulmerang, in an area sheltered from both the
prevalling westerly and socutherly winds.

Average annual rainfall is 650 mm at Wulgulmerang and 726 mm
below Mount Hamilton, compared with 943 mm at Gelantipy and
in excess of 1,000 mm on central areas of the Wulpulmerang
Tablelands and in the south-east of the block. Rainfall is
at a maximum in spring in the rain-shadow areas. Summer
railnfall may be supplemented by thunderstorms.

Snowfalls are not common in the block, but may occur in the
northern areas of the tablelands above 1,000 m from June to
October.

2. Geology and physiography

The main physiographie feature is the Wulgulmerang Tablelands
(1,400--600 m) bounded on the east by the precipitous Snowy
River valley. The northern extremity terminates near Mount
Wombargoe (1,640 m), noted for its "rock rivers", and the west-
ern boundary at a range that includes Mounts Seldom Seen
(1,300 m) and Statham (1,220 m).

The Buchan River further west flows south along a deeply dis-
sected valley.

The Wulgulmerang Tablelands, which dip gently to the south
from Wulgulmerang through Gelantipy to Butchers Ridge, are
believed to be part of the Kinglake Surface.

The geology of the area includes Snowy River volcanies several
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thousand metres thick, which are Lower Devonian in age, and
consist of acid voleanies (lavas and tuffs) with interbedded
conglomerates and sandstones. Lower Devonlian grancodlorite
underlies the volcanles, and 1s exposed in the Buchan and
Snowy River walleys. 1In the scuthern part of the block,
Buchan limestone conformably overlles the Snowy River volcan-
ics in one small area.

Small areas of Tertiary gravels and sands unconformably over-
lie the Snowy Rlver volcanies on the tablelands. The sedi-
ments are overlain in turn by Tertlary basalt flows,

3. Soils

Frliable brown gradatlional solls are the most common solls,
with stony loams occurring in the mountainous reglons of the
north on exposed ridges and steep slopes. Driler slopes at
lower elevations have massive gradational and shallow friable
brown gradational soills. Along the Buchan River on the west-
ern border, coarse sands and massive gradational solls are
found on granitic rocks.

Red gradational solils occur on the basalt in the middle and
south of the Wulgulmerang Tablelands, with yellow-brown
forms 1n poorly drained areas., Red and yellow duplex soils
and red gradatlonal solls appear on the rolling topography
of the drier areas in the south of the block. Red calcare-
ous clays occur on limestone east of Gillingall.

4. Vegetation

Snow gum woodlands and open forest occur prineipally at Mount
Wombargo between 1,300 and 1,600 m and at Mount Seldom Seen
(1,200--1,300 m). Understoreys are grassy wlth scattered
shrubs or heathy (mountaln beard-heath and rough coprosma).

The vegetation on the Wulgulmerang Tablelands grades from
mountalin gum--snow gum with scattered pockets of alplne ash
in the north, to broad-leaf peppermint open forest II in the
central section, and then to messmate stringybark and narrow-
lealf peppermint open forest 111 with some pockets of mountain
ash in the south.

Mountailn gum--snow gum forests grow between 1,440 and 900 m
generally, but follow some drainage lines down to about 700
m. Understoreys are usually shrubby (hop bitter-pea, hand-
some flat-pea, and common heath).

Open forest II on the tablelands is mainly composed of broad-
leaf peppermint, mountain gum, candlebark, and brittle gum,
with a heathy to shrubby understorey includling mountaln
banksia, prickly broom-heath, common heath, heath pink-bells,
shrubby platysace, and matted parrot-pea.

Open forest IV occurs as scattered stands of alpine ash near
Mount Wombargo (1,100--1,300 m) and Mount Statham (1,000--
1,200 m), as messmate stringybark stands in some locallties,
or as mountain ash forest. Mountain ash forests are mainly
mature in age and are limited to moist sites at 500 to B60 m.
Mountaln ash sometimes grows in mixture with manna gum and
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understoreys are wet-gully-type (Victorian chrlstmas-bush,
rough tree-fern, soft tree-fern, southern sassafras, stink-
wood, blanket-leaf, and spreading fan-fern).

Open forest III includes extensive areas of messmate stringy-
bark in mixture with narrow-leaf peppermint, manna gum, and
mountaln grey gum between about 600 and 1,100 m elevation.
Understoreys may be shrubby (austral bracken, sllver wattle,
prickly tea-tree, narrow-leaf wattle, river lomatia, common
cassinla, and shinlng cassinla) to wet-gully-type (Victorian
christmas-bush, musk daisy-bush, blanket-leaf, elderberry
panax, hazel pomaderrls, and coast pomaderris).

Narrow-leafl peppermint in mixture with mountaln grey gum,
manna gum (some pure stands present ), and mountaln gum may
have a grassy understorey with scattered shrubs (silver
wattle, austral bracken, and prickly tea-tree) or a shrubby
understorey.

Silvertop open forest III includes white stringybark and
mountaln grey gum, with a shrubby understorey that includes
narrow-leaf wattle, sunshine wattle, austral bracken, and
prickly tea-tree.

The vegetatlon on the tableland escarpments 1s usually open
forest II or I except on the most sheltered sites, where open
forest IIT is typical. Open forest II includes river pepper-
mint, broad-leaf peppermint, red stringybark, sllvertop,
long=-leaf box, candlebark, and brittle gum. Understoreys are
generally heathy to grassy.

Open forest I comprises similar species. Understoreys are
usually heathy (diggers' speedwell, shrubby platysace, grey
everlasting, small crowea, daphne heath, and box-leaf wattle},
but may be grassy with scattered heathy plants. Some dry
precipitous slopes have scrublands and some heathlands, in-
cluding specles such as tingaringy gum, shrubby platysace,
box-leafl wattle, and shiny phebalium.

Woodlands bordering the Snowy River valley may be yellow box,
red box, and kurraJong with a grassy (kangaroo grass) to
shrubby understorey (austral grass-tree and sweet plttospor-
um) developed on soils derived from limestone, or white box
wlth a grassy to sparsely shrubby ground cover,

Closed forests ("jungle") occupy some gullies in the south-
east of the bloeck. Species include 1illy-pilly, sweet pitt-
ogporum, mutton-wood, austral sarsparilla, milk-vine, fish-
bone water-fern, and sof't water-fern.

5. Fauna

Twenty native mammal species, 69 native bird species, 17 rep-
tile specles, and nine species of amphlblians are recorded for

the block.

Wetlands consist of streams and numerous farm dams. Riverine
forests occupy some stream environs, such as along sectlons
of the Buchan River. A considerable area of the tablelands
has been cleared for agriculture. Sub-alpine woodlands pre-
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dominate in the north, and the southern tablelands carry
mostly wet open forest. Dry open forests predominate on the
escarpments into the Buchan and Snowy Rivers,

The only wetlands surveyed were farm dams on the Wulgulmerang
Tablelands. During an influx of waterbirds inte Gippsland in
1958 due to drought, 15 specles were recorded on one single
water body. These included the white-necked heron, yellow-
billled spoonbill, black swan, blue-winged shoveler, whlte-
eyed duck, and coot.

The 10 mammals known to Inhabit sub-alpine woodland are the
echidna, red-necked and black wallables, brush-talled possum,
bobuck, rilng-talled possum, eastern plgmy possum, brown ante-
chinus, Swainson's antechinus, and bush rat. Birds are not
well documented, but those recorded are typical of this hab-
itat. The 11 mammals recorded in wet cpen forest are the
eastern grey kangaroo, sugar glider, greater glider, feather-
tailed glider, tiger cat, brush-talled phascogale, brown
antechinus, Swainson's antechinus, bush rat, lesser long-
eared bat, and the whlte-strilped bat. Meost birds are those
commonly found throughout this hablitat in the study area.
Unusual species 1n this block are the southern emu-wren and
large-billed scrub-wren.

Mammals in dry open forest have not been systematically sur-
veyed, but the eastern grey Kangaroo and brush-talled rock-
wallaby are known to occupy this habitat In the bloek. Most
birds are typilcal of this habitat type where 1t cccurs else-
where in the study area.

Birds in cleared and semli-cleared agricultural land on the
plateau are those typical of this habitat., They 1lnclude the
nankeen kestrel, spur-winged plover, galah, Australian piplt,
yellow-rumped thornblll, white-backed magpie, eastern ros-
ella, and the raven.

Some reptlles are typical of warm and dry environmments (in-
¢luding the brown snake, tree dragon, Gippsland water dragon,
water skink (warm-temperate specles), Cunningham's skink,
rock skink, tree goanna, and red-bellied black snake). Those
commonly found in warm- to cool- or cold-temperate reglons
are the three-toed sklnk, grass skink, garden sklnk, weasel
skink, water skink (cool-temperate species), McCoy's skink,
Coventry's skink, southern blue-tongue, and copperhead
(highlands form).

Amphibians recorded are Lesueur's frog, brown tree frog,
Verreaux's tree frog, eastern banjo frog, spotted grass frog,
brown-striped frog, Victorlan froglet, common eastern frog-
let, and southern toadlet. No fishes apart from the brown
trout have been recorded in the block, but the comments for
the Snowy HRiver in block 17 would apply here also.

6. Land systems

The Berrmarr (Igneous), Cobberas, Marroo High, Graham, Buck-
enderra, Higglinbotham, Wulgulmerang, Yalmy, Morcka, Bindi,
Bemboka, Detarka, Gelantipy East, Jingallala, and Wat Wat Low
land systems are represented in the block.



C. Present Use and Capabillities

1. Nature conservation

The capabllity for nature conservation is very high. Envir-
orments range from sub-alpine woodland to jungle gullies.
Periglacial rock rivers at Mount Wombargoe and cave fauna in
limestone caves at New Guinea spur are important feutures.
Several colonles of the rare brush-tailed rock wallaby have
been slghted in recent years on rocky escarpments in the
Snowy River valley. The tiger cat, a widespread but uncomm-
only observed specles, has been recorded near Gelantipy and
the white-striped bat, also widespread but rarely observed,
has been recorded at W Tree,.

Among the 50 specles of plants recorded as significant in
Wulgulmerang block, 20 are considered highly significant and,
of' these, four are endemic to the study area and a further
two are endemlc to the Snowy River gorge bordering the East
Gippsland study area. The many rare species located in
gorges of the Snowy and Little Rlvers include the rare wattle
Aeacia subtilinervis, hoary ray-flower (Anthocereis albicans),
showy boronia (Boronia ledifolia), Snowy River daisy (Brachy-
come riparia), and the rock daisy (Brachycome petrophila),
endemic to the study area. The Snowy River westringia (West-
ringia cremnophila) and river beard-heath (Leuecopogen ripar-
iyg) are endemic to the Snowy River gorge.

Other highly significant species occur near mountaln-tops.
For example, Mount Stradbroke carries the endemic slender
parrot-pea Dillwynia capitata, an undescribed Grevillea spec-
ies, and the typically coastal parsnlp trachymene Trachymene
anigocarpa; Mount Hamilton area contalns a rare greenhood
(Pterostylis coceinea) and a rare bush-pea (Pultenaea sub-
spicata); and Mount Wheeler has the hyacinth orchid (Di{podium
hamiltonianum) and plnnate goodenla (Goodenia grandiflora
var. maemillanii).

The Wulgulmerang Tablelands support a number of noteworthy
species, ineluding the orchids Ptercstylis laxa and P,
aestiva, the latter belng endemic to the study area., A rare
guinea-flower, Hibbertia spathulata, 1s endemic to a small
region in the east of the study area. '

2. Recreatlon

The rupgged valleys of the Snowy and Tambo rivers flanking the
Wulgulmerang Tablelands and the rivers themselves are the
main recreational features of the block. Speciflec attract-
ions include the Little River Gorge, Tulach Ard Gorge, and
Mount Seldom Seen. Capabilities are very high for bushwalk-
ing, particularly that of a rugged wilderness nature, and
canceing, high for fosslcking and rock climblng, moderate

for recreation driving, fishing, and caving, and low for
hunting and cross-country skllng.

This block offers great potential for walkers. Because of
its distance from the main populatlon centres it 1s not well
known at present. The Tulach Ard Gorge and the Currle Creek,
Boundary Creek, and Little River Gorges are occaslonally
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visited, and provide challenging and exciting experiences to
those prepared to explore them. Other places visited include
the rock rivers on Mount Wombargo; Mount Stradbroke and Strad-
broke Chasm; Mount Seldom Seen; and the New Guinea range.

For recreation driving, the Buchan--Jindabyne road, Black
Mountain--Benambra road, and the road to McKillops Bridge
traverse the area. A commerclal four-wheel-drive tour visits
Campbells Knob and Mount Seldom Seen, Other tracks are used
infrequently.

Apart from rabbit- and fox-shooting around the margins of
cleared land, little hunting ls done except for occaslonal
hunting of red deer.

The Buchan River and tributaries of the Snowy River such as
Little River and Butchers Creek provide trout angling. The
warmer waters of the Snowy River alsec provide for anglers.

The Mount Wombargo area offers some opportunities for cross-
country skiing.

The Snowy River between McKillops Bridge and Dargans (up-
stream of Lucas Polnt) is popular among experienced canoeists.

Small raplids and raplds wlth pressure waves are characterist-
ic of this section. Dangerous rapids, however, are encount-
ered through the Tulach Ard Gorge. These can be portaged
except when the river is in flood. The total sectlon takes
about 3 days to canoe.

The Gelantlpy district is a well-known gem-ield that attracts
fossickers from Melbourne and other areas for visits of a few
days, such as long weekends. Deposits of common opal may be
found at the base of the basalt capping 1n various localit-
ies. 1In some areas the basalt is highly veslcular, and many
of the cells are f1lled with chalcedony. Along the Snowy
River valley between Buchan and Deddick, the Snowy River vol-
canles contalin veins of jasper, quartz, and calcite and de-
posits of agates.

The Little River Gorge presents challenges to rock-climbers,
who occasionally tackle 1t. The Tulach Ard Gorge, which 1is
very inaccessible, has some potential for rock-climbing.

Limestone caves at New Guinea Ridge are unspoilt and import-
ant to speleocloglists.

3. Agriculture

Five grazlers run cattle regularly on the publlic land - four
of them are located on the Wulgulmerang Tablelands, and one
at Tubbut. The runs are close to home properties or 1soclated
paddocks, and are mainly used during the cooler months.

About 420 cows and 180 dry cattle graze through the candle-
bark--mountain gum and mountaln gum--snow gum forests of the
tablelands, Another 200 dry cattle graze in the white box
woodlands of the Snowy River valley and in manna gum and red
stringybark forests along the Buchan River valley.
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A large area of private land runs from north to south through
the ecentre of this block. Most of this land has been devel=-
oped for agrlculture. Access l1s good, although the northern
areas are a long way from the rail-head at Nowa Nowa. Beef
production 1s the major enterprise, although a few sheep are
run - for both wool and prime lamb production. The beef
herds are malinly cows, steers and surplus heifer weaners be-
ing sold at the autumn calf sales.

The rainfall is higher here than in the Omeo area, and past-
ures are malnly perennial. Low winter temperatures reduce
the growlng season in the northern parts of the block, but
most of the grazlers have access to grazing runs and (with
caieful management) can maintain relatively high stocking
races.

The capability for bush grazing 1s generally high to moder-
ate. The runs around private property on the tablelands are
valuable as winter grazing areas.

Capability for agricultural development is low.
4, Apiculture

Access 1s generally good, and thls area has produced good
ylelds of honey. Honey flora include snow gum, Glppsland
blue gum, silvertop, red stringybark, brittle gum, and long-
leafl box.

5. Wood production

Capability for hardwood production is high 1in alpine and moun-
tain ash stands but these are small (total 1,700 ha) and
scattered, Alpline ash grows in the north of the bleock around
Mount Wombargoe, and in the centre scuth of Mount Statham.
Small stands of mountain ash occur in the south-east around
New Guilnea Gap. Extenslive areas of molist foothill forest
(mainly messmate) south of Mount Statham, around New Guinea
Gap, and generally adjoining other scattered mountaln forest
stands have moderate to high capabllities. Other forest in
the block has low capabllity. Areas of white box in the
north are lightly utillized for small quantities of domestilce
durable timber products such as posts and farm timbers.

A mill at Buchan annually cuts 5,800 m> of sawlogs from about
80 ha of forest.

6. Minerals

This block contains a large area of 3Snowy River volcanilcs;
these contain substantial lead--silver--zinc deposits, some
of which (for example, at Gelantipy) have been worked.

Others may be present. Barytes, manganese, and copper depos-
its are known, and limestone outcrops at a number of localit-
ies around W Tree and the Snowy Rilver.

7. Water production

This block iz bordered by the Buchan River to the west and
the Snowy River to the east. Little River and Butchers Creek
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are the other major catchments in the block. This 1s a rel-
atively dry block, with rainfall. varying from less than 700
mm to 1,000 mm per annum.

In the 6 menths December to May, the Snowy River near Buchan
delivers 29% of its mean annual discharge (1,683,270 M1) in-
cluding 11% in the 3 months January to March. The Buchan
Rlver is slightly less reliable, ylelding 27% of 1its
157,260-M1 mean annual discharge in the 6 months December to
May, including 8% in the 3 months January to March. No
measurements are avalillable for the Little River, a trilbutary
to the Snowy River, or Butchers Creek, which flows into the
Buchan River.

Salinity measurements of 68 mg per 1 for the Buchan River at
Buchan and 73 mg per 1 for the Snowy Rilver at Jarrahmond in-
dicate good-gquallty water.

The capability for water production ls moderate.
D. Hazards

The erosion hazard 1s moderate in most areas, but low on the
southern tablelands. The fire hazard 1s high. A fire tower
is located at Mount Seldom Seen. Eight noxious weed species
include blackberry, Italian blackberry, and sweet briar.
Brumbies inhablit the northern part of the block.
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APPERDIX 16
AVERAGE RAINFALL PER WET DAY (MILLIMETRES!

STATION JAN FEB MAR RERE MAY JUN JUL Al SEF o
Aterfeldy 5.0 10.1 2.0 .5 7.8 T.B £ 2 7.6 6.9 ]
Butehers Ridge Lk 11.8 10.8 8.5 B.1 11:2 B.6 7.8 3.7 8.4 ¥
Dargo T3 3.3 £:1 5.4 woh E.0 bk 8.1 5.1 3 £
Harpletville 13:3 15.6 14,1 4.2 12.7 13.1 16.0 13,0 13,3 13,1 B 1.0
Hinnomuniie 10.3 18.5 9,0 £.% 5.8 £.2 5,4 5.8 &3 4 2.
Heothamn Heightus® 9.8 11.9 13.5 11.7 10.¢ 5.5 g 7.1 .1
Jamieson 10.3 IL.T 33,5 s .7 iD.p T 8.1 2
Mitta Mitta 6.5 10.6 10.2 3.5 .3 B.:h d.3 8.6 i B. E
Cmen 7.2 g.1 B.1 5.B L3 BiiiZ b4 4.8 3 | B B
Woods Foint 1L .1 10.3 10,0 g.d G T 4.1 D.2 3 B.Q B 7
Yulsulmerang 12.6 10.h 12,1 8.3 £.5 g.8 8.5 .5 5.0 6

Zguraes: Bureau of Yereorolony. ® Bowe (1QATH

SQEC
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(1)
(1i1)

Source:

APPENDIX 1E

VARIATION IN METEOROCLOGICAL CONDITIONS WITH ELEVATION

The table shows weather conditlions at 15.00 heours on selected
summer days at Mansfield (316 m) and Mount Buller (1,950 m)

Temperature

og
Mansfield 38
Mount Buller 24
&) M 31
(11) Mt. B. 19
42 M, 40
(i1) Mt. B. 27
5 B! M 33
(ii) Mt. B. 18
(1) M 32
{1i) Mt. B. 19

Foreasts Commission of Victoria.

Relative
humidity
%

38
45
10

17

B &
60

29
70

38
45

Wind
(km/hr)

-

1o
4o
16

B8

32
40

22

b5

16
40

Mansfield Forest District -

O

ks

=1

29.1

«1.1965

.2.1965

1.1968

Weather records

LEE
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Fosadiaez Brdciesas
Beoalyptur prric:s
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Laptalapmrays nup:

E

Davfeats "lppozg
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shipepd walsgr
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LuRh=pes
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Common Hame

2. feoontd. |

S{lyer aztelis
Allver bankzla
S1lver cerraway
Sllver cudveed
Silyer dessy
Sllver rwartia
rartop
Ivertep wnl]abp—grasa
Yol WELtle
Erelaton fork-farn
Sky 14y
Zlender Jodder<laursl
Zlender afeporan
Slenter parrpt-pes
Zlender rice—Ilower
Slondeér ticktrelnl]
Zlender tudscok Fross
Slender wallaby=srass
Scall arowen
Eenll-Tlower =at=push
Seall-frutl haken
Srall-l&ar Bracele
Snall-ieal paisst-pen
Smali-lesd star-hair
Znnli=-lepsed cleratls
Fhoath fHertle

Frnod acipnyll
[Snon coproase
e graza
Enow sio
friow heath
[sricw wlllow=rery
ErOk=w Tt

naky daliy-rush

sosy Hiver dztisy
Baesy River wgrtls
Enowy River wes:ripgsia
Salt trée=Corn

galt water-Torn
Polénoeyne

Foutharn azsssfras
Bptisniz moas
Frinning gz
Epiny=headsd nat-sussy
Epruad!nﬁ ciubnoss
Fprpadlng fan-fern
Fpreadine rope=rcush
frar planzaln

Friciky beptya
F1leky everlastin:
frinxing pennywort
Fringwogd
pr. John's Slus gus
Foopk™s b1l

imteliz alpt
Bankels mars

3 wud

Fuas

M ilugala
Pinslee Timis
Jesmodian par
Foag téudpz

Panthoniz pan
Cpotaz #xg|
Lamsndra =i
Kakea =i=rcoarps
Bubtzd parpifoiin
afilophia eapdts
dasrztrivha Fard
Eld=azt I

dparralis
Asiphyllz

Ty B%

Wastringla sresy
Diakponta gatavs
Bledhnue ninuc
Lolanogyne Sall
A LEaPPApAEEN =T,
Ny
i‘_..l::r_.ria.

Bupdrseptyie {35E7
lievdiz gricragoc=:
Eupslypohd 22 = §
Felargeoninm z2p,

dpesterrhis ar el
Shaphelins angamzts
colnisgis qeraliifal

ELpd

Eelifchripuwm thersoddeum

The
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Typaparad by J.8. Wil and A.C. Femuxlsnzle)

Feniflzant species are llsted Jm alphibetles] order by tloziz, with locatlona meted In wpackeip. A spedims may Lo of S1E-
niflcance Legauge ft Ja extrenely rard and lesallized, ehdenis tp ins =tydy aced oe sdlioent essas, in on Unususl enyironment
conparad with Ity nersal envirgeaent, or In the type lecalisy Tor snsi gpecles. 37 the 170 specles of wagsuler flora Tigted

here, B8 fgre considered highly siznifizant.

Noter Eo= Rlphly sipnificant species 2 = grdentis to study eEres

L. Shene

E:-:mi_yqi w& phapaanigrio = Sogong cuh [south=west of Hount
Sunday]l - seariered thirougk the potntalng &f castern Vic=
toria.

Fupaiyping sybeonenele — Ash=maller = mogt westerls rez-
ard of & species havinr restficted apd very disfunct no=
Surranegs on Victorian mouptaln sumsiza.

fomandry mlspanthe var, sororic - Onall=fy
ane of Che several Wnouwn oocuprenses of ih
for peshaps disiinsy spesies), endesip t

Gregmprrale brogipes - CaPraway = wery Loolated and poat-
wesleTly scearrenee af this rare Wigh Bourtaln speoles:

Trovheasurpe olgerei - Lilae Ye=rpd = uftoEnon and endemiz
to wegtarn pgrtg »f Victorlaf ALpRd

2. Buller

Coegic alping < Alpine gresg-111F (Mount Claspl - fas:
¥eatorly otfurrence 4 thls sokil 141

Coprcssna pusilg = Creeplng Jchrsaca l'."::-'u:'l:t Leviner agd. the
Bluff) = the oniy Viotorign récords cther than Haw Thes
and Eount Welllngtony glways Uncommdn.

Cymsopsaria Filim-Frogilis - Erittls blaisecerory [Voussy
Buller and Clear} - most westerly oogurrence of = wary
rare mountaln fern.

* lmpduziz pareizeis - Fent-prass {Mousr Bull
alpline grass, Rnows obberiise in Viotaris o
wunfione ares and HMeunt ¥ellington.

< |
ety

' Fusalyptus maglests - Omes gum (Hitohell Crésk} - Yozal-
fzed escalyps endendc o the esstern Viotardian highlands.

b |

{#ziiim = Bedstpbs (near Jumstlon of Hewjup

HIver Bnd Eight Mlle Jreek) - dxcept far on isolated pece
ard ‘fram tha Irampians. The mozt weailerly goruprénce of
AN E5aT - Tlppelund pladl. axusual in cpunteln sqanltry.

Trawmmfeia gr=ptreonz{l - Alplne llnper Fepn [(Maunt Eullar
fkar dgymalt) - rarw and yery loeallzed siplins ferm.

fog palr=phily 5 LAY T
known &laewha
lands.

sar] « wpchommmh &iplre ZCEES
a exly fri=: the KNinnlong Table-

o s

Fararanabg detiilergnas = witepenp (ihe 2luff) = maac

ey

waaterly Isesllsy for this su=s slpine butteroup.

Exnymralsd pachyrarpes = THik-Trdty Dotiebmap fluneilon
o Ygwgus Blyv=d and Eloht Mlle Cremk) = unusial —ovniain
sEfurpencd af kb lomImnd bdtieroan,

Firal Tadles’ treasaen (Wpen'a
SResmcat arIhld In She ARSters

Crocfdegrpn slapied - Lilne berry fMounts Buller and
snis

Sohgrald !l = =gt wealgrly sEourrsmed T Tnls heatk, Whilah
15 wppdente A0 wWestters PEFET of the Yictorian Alps.

3. ‘Cobbler

Sapafs slping = Alplos crase=-1303 ‘Hounta Costler and
Speculaticn] - rare alpine Lily.

Fuzziyprus shapmamizos - Bognne sum fopper Soocklamd River
valley]l = sepiiered Ihp=uaph —uptales ol eastern Vis-
Leris.

Encalyping «eglosry - Umés gun {opper Buskland River
villew] - wvary localiced eucalypt endesl: im the =gstern
Wictorian bhifhlands.
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s Alasrias Froerfd - Fogons A4labk-puah lthe THiasl = epdenls

o alps Telween Rere and Founlt boganeg.

IpgoheRarpd siarkel = Lilge berry (Moont Jpeculation) =
endemis o weaterr Victorlsm Alps.

Efezoteinia paseiniaces - Bxw=Raw berry (gully-negd pata
wesan Mounts Cobbler and Keonlka) - yery losalized dgoury-
ence of thia endefio Yigtorlan genus, whizh Lo otherwloe
kricwn anly Trom the Haw Eawg--Donns bPuanp--lade Snuntaln
reglen, 2bout 1035 ke to the gouth-wesh.

k. Lienla

Asprozelohs porvdfolds - Spall=lsal star-halr [near Maun:
Margaret) = unusszal mowntaln cocurcence of wn endesmic
Vietorian spevles, ortherwlse Ragwn only Ppor Valencls
Srew, and bDetwpen Seegpray and Salmadile.

doronis eitrfadors - Sorenla [near Youni ¥argarstl - po-
Barded 5B -a THEsanian endesle unptdl] Tourd pecsnily lm the
Hacallster River waterdahed, whers very leszlized.
Fesglspiue phapmanigns - Bogong jum {Ezho Folnt kiea hoar
Lake Tall Farng) - szattered through sowatalng of cigtern
Victorla, where slmost endemic, and guite rarme sputh af
Graat Divldlng Range.

Fucalypisd tubeameneis - Ash-malles (Hount Uaelful, tho
Zentinel, ard Gfllo's Track negr Lake Tall Herng) = noun=
tain =alles of Sizmfunst orserrance.

Spgdeniz grandiflors var. seenillagwii - Plnnatd goodenla
(Meealistor Fiver south of Surpqrne’a Goap) - masi weaters
Iy Yiethorian rezord and wery dlsjunct aczurrense o thin
rare,; locallzed specles,

Jocdentia heteropkpila = Doodernla (Maexllater River south
of’ Burgeyne's Gap) = reganded as a New Jouth Wales
spdemic untll ‘alsgovery af thls very locallzed Victorian
oYCuprEnge,

Reliokppean rogératznws — Everlase!ing [ssutx of Lizgia,
wast al Macaiister Rliver, and near Leke Tal! FEarng) - en-
demle In Victorla, xherd of very diziunzt occurrenee In
thiee separate diatrlicts,

Hibbarciz pp., undeseribed = Jnfnsa-flower (méar Llccla,
east =id= or Welllmgton River) = apparently endemic here
and extremely locallaed.

fibbersia gp., Undescribed = Julnes=Flower (Licols zpes)
= apparently spdeslc and very locallzed.

lezria adenspiors - Socented Aalay=bush [hesxr Surgagnes
Gap) - mot westerly oofurcence of thisg rare, loozllced
dalay-Lush.

Ureckolus oxyarpuas = Tuft-pash (Mount Wellingzon--0zblie
End) - small matred ruzh of alpine bog, losally fréguent,

pu madliesd - Frar plantaln (Mount ¥elllmgton) -

Ty
pealized alpins plantsin.

Pl

nE
ey

}

Frootanthkera dessawata -~ Danse mins-bash (aogus 6.5 k=
a3Uth of Lleala; lLake Tall ¥aree sres) - very restrioted
rint=pusgh, The type bekng frop Hacalfster 8iver area.

Frorsarchera rhymicn - Mint=tuzh (nedr
Kellingraoh Miver) - rogbrdgl ug b NgW Jou
dntll fouhd hepe recently.

E:;u, eadt 2T
th Wales emdemld

segrierad lH-QE: tErahed, LUY oncot=an And une
rricet; alasyhers, s L for one pecord Ln Besednle Shilire;

| Lloolg-Maunl

Lhi Ajparent )y Lrde-

Froatowikaprs EE:
ﬂﬂrﬂnrql prual -
=arlted,

Prsatamspaprs 2p. i, porundifilia - Mint-push [She JSerp-
enting sres betwern Hounu Mardarer amd lZake Tall K4rng) o=
vory pestricted and apparemly codascelbed,

eudamihne svalifedive « Tai-Ieafl pegudsgings (near
Limals) - s plent of lowiend heéathn, umetunl In =suntelns.

Thelsmitrs pateste = Mip-gpehld {Gille's Teaok, Lake Talt
Eapnel = tnco=sof orshid af vepy dislanst sccuppense in
Tietoelin,

Tradhpmena anisscerpa - Farsnly Srachimene (the Sentinel
and 2.5 %m perto-wedt af Mount Welllpgion] - @ typleelly
aogatal species, very gesttered In alps.

Troshsearps slarkaf - 1AYse erry (Lake Tall Farng ares)
= efdenic i weartern Ylotorian alps.

Siapisz 2p, alf. robuesa - Iieris Tnoar
tlgdted Bur, 1 the 3ake pa this lMew 3o
g naw posord Topr Victobia,

zelal - uninves=
L Wales specsies,

0o

Bi Bapkly

Boarlaes bpporecea - Muuntain leafless bosslzea (Eull
Flain Spurl = woat westerly recoed of this learless and
lozglized mountain pes.

Eueglpptue ondpmadioes - Bogong gius (Bull Flain Spur)
geartersd through mountalins of eastern Vistoris where al-
nost endeniv, and quite rare south o Oreat Dividing
Range.

fodlerdfa auatrelionsds = Cat s tall (Butahers Spur be-
twaen the Caledonla and epper Macalister Eivers) - only
Yietorizn =eoprd for thiz grass.

Fragophullum flatus = Yellgw lesk-oronld THMountain Ash
Creek mred) = uncorsan orehld, of sostiered range In
eagtern highlands,

URiE



£, Bennlsoh

Asptentum hookergrwe = Maidenhals aplesnwort {Hpysos
darge ! = only known Incallty for Vistoriz, where oxipase-
1y rare.

Aosryohiue. lenerla - Boonwort [Mowunt Howlit) = zoar wemti-
ArLYy odddreeacs In Vietorla For thls vord tare lebn,

Caenis 3ipixma =~ Alplig Fradosl
i

15 lEgrernole Zaddle , Fis-
man Sreek Flaln, san Flaln)

Kl
i

Cures copfllizsds - Sedpa [Srnowy Banee) = faveurs Begs on
hich pliing] wepierm=ant record 2 this ulplie spesien.

Zgrex rgleighii - Sedoe [Pleman Creox Fialnl = apart fros
SoRufpre arl Dpper Delesate Rlwer, the cnlr kmown lsani=
Aty In Viotdriy Tor Unls Yepy ejpe sedsp,

Lalpboeghes gpeialns = Const soliohanih {Zoowy Rearsse and
Howive Plaln] = only keown Jorsllty in seuntaina res thsy
prodonlpnmnt iy cogdral plant:

Cystoptapls flisifrpaiifs - fplic)e bladder—rorn /
plomergte Ophel Fallal = & overy race =ouniain forn.

ol

Diryewsiz sontraeta - leni=rraas [ryce Figln, Sagwy
Sanrél = raré grass of =adntafn fereatsx,

Foblobius brunnesegny = S110ew=nore (Conrlonorate Cresi
Palle) = restricied to wet rocks gnder theze Tfalla and
tery Tare, ather«ise Enown only iz New Teslamd.

Faoaivtintg perrinfang = Salampits un (Thaw's Tpoek, Pla—
Sin Cosalky Dryse Fove, and MoYde Pldin) = an undonron
tyém of ssattepdd ranre In the sagtern ht-hlande af “ir=
tarls,

Framairis arnsirptgtd = Alpine fMlocer=foen (Conslooesnze
crpek Fallzg) = ane of thae few known Isoglizles for
rare Fern In Victoria — includinn Moants fmllep, Mep=g,
Hogens, and Hotham.

Lepideeperma liddare = LIttla sword-gedre (Apyce and Ple-
man freek Flalni) - eare gedee 'in Vlatgrlan Rips,

Frachkolas onyesrpar - Tuft-push [ipons Bane) = maried
ruzh of alpipe bors, locally sbondans.

freomyrrhis argeéntes = Jllver carchwi) [Tennlson Tlain) -
most westerly ovourrence In Victorls £ 4 rard carpawsy
that oxtends otherwise only to Nesnlone Plzin and Roronge
High Flmins.

Féa pecpophiia = Foa (Mount Clear] - uncommbn Alnins
Erasc imoun salzewhers In Visioria zaly on the Nusnlong
Tablelands.

Poz #osfecla — Rock poa [Holeoes Plain] = =get wegteplw
so=urrense of thisz uhcomoh slplne erass,

Frapophylivm dengwm = Jonse midge-crehid (Snewy Bsnce ana
upper Horoha River) = only Whawe Jocaiity in Vistepis Jor
thiz Hew South Wazles spenid,

Eragophylivm fizvum « Yallow leak-m=ghid [Morgha Blver) -
uneammet archld of esstern hignlands.

Pulgenzda polvapdg = Thaffy buah-pék |Gpper Wonnansslis
Aiver) = unubual meuntsls gpgurcense af 5 bush-pes typ-
1zal of coamtsl heathlands.

Fampney (uy paefpoarpud » Thick=-Crult sutteroup Insptie-
eant of Nount Speenlarlion) - snususl oountale oczurrerca
2% 8 lowland burtercup.

Fongslo hiagrraiug - Sroupdsel feast of Wount Speouls-
tiond = only knewn loc2ailty In mountaing Do this ghedans
ieanlly sohptal prpundasl.

Fparganine oxitdizadum - Fleating bus=recd (Wophansatts
Sives) = B lorailced and wazsmmon plant of Viotosian

pagrern Rlghlands,

Fpfpanshes sinanzie - Austiral ladles' ipesges [upper
Vanpancgbta River) = urncommpn oreliid in hirhlands of
exgiarn Vietaris:

Jripzx sivdeals - Alpine spear=grass [Senn'sen Fablelanda
wrd Racallster Ipringdl = most wegteprly offurrence atf um-
s Alplnd prass.

Iraskosarpy slerke!l - Lils= bterry [Mount ¥arlorie, Epowy
Fanie, =nd Pennisch Tabielands) = snro==a heath, spdesls
1o wesiern parta o Tictoiisn Alps.

+ Yoroks

datroiricks parilfiors - Zmall-ieal star-nalir [Valensis
CHesk mreal - unugusl sSowntals gTcurtence 4f an spdemin
Wigtdrian species; otheruize krown on Hount Hergares
ani betxeen Fepspray End Ssirnmdale.

Foorpakive suarrala - Ausiral oosnwert (Moroka Spves aesp
Moimt Wellingt=al) = pFare f=rn ol BwAtern Rlghitrds.

dz - Alplne srass=11l7 1Welilmztan Flaln,

Cawvais i
inetoml.

=lp
Hount wWell
Sépresns pumila « Sreeping Sopmiema [ Mount Welldngron
ares) - uncormon specims, peatrizted o Tietorla ta eRiaz
lgealits, ¥ount Lovisw, tha Blefr, ans Eew Sawa.

Danthodia nivdoela - Snow wWallaby-grass Hount #elllngron
and ¥ellingten Flain) = dneorsen xiplne crass, sihervise
in Vicrorla dnly on Begohp High Flains, Moust Buffalo,
and Baw Baws,

-_‘z:_g.'l:n.ri.g ;«vrriar:!q: = Hent-grasg [#ammis of Mobnt Kelllns-
o0} = rare 2lplne prass, Known othepwiss !n ¥letaplaz
enly Tres Mount Heller and Munpiomg ares.

GhE
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Yelllngton and
x

oRauFense

Fucalypius iybegienslis = Aphermlilés [Mound
Castle H111] = alpine mallee of very dlalunc
of &RAters IUmSIti.

Fusalyprus strists - Mountaln Tallee [Mount Wellington) =
gnly recorded Yictorlan socetrence of Lhls New Jouth
Wales mouptaln mallee.

Gaknis subsequislus{s - Saw=gedpe [Caztle BI11 aren) =
nost Wesieply odourpence of an uncgmmon Sedpe, otherwisze
fodnd In Viciaorla only slong Delegste River in East Gippa-
innd,

Colfum bHindfplium - Hadatraw | Junctlpn of Valencls ard
Little Soote Crecds) — unueual oounteln cocurcense of en
East Bippsland coxstsl bedstraw.

dellshrysun rogerrfonus - Everigsting [(nesr Miller's Hut
.

and Lake Talt Kerng) = endemle dn ¥Yictorisz, where of very
isjunot oocurrence In thrge separate diatrlits.

iwpidesparme Mivdzre = Little swopl-sedpe (Hourt Welllng-
top) = rere eedpe In Vicrorlan slps.

tosandrg micramthe var. #ororig - Small=Clewsr sat-rush
{¥Mount Wellington) — o= of the several Mnown Doourrernces
of this rare variety op diztinct specles, ondemis tn Vie-
taria.

Glearia adexcphorz = Zoented daisy=bush (Valenpia Croek,
Little Spoptt Croek fvnctlon Sres, Turtan Spr) - 2 Tare
lozali=zea dalsy-bush,

trépbalue Prycarpus - Tult=rush (Meount Wellinston=-Gable
End) = smali tuft=pugh of ipine bogs, lecally frejusnt.

Flomtage muellori - Star plantaln (Mount ¥ellington) -
yery localired elpine plantein.

Proscphyllxm flavum = Yeilow lesk-orchid (Moraks ®lver) -
Engogn orehid of scattessd rappe In =detebn highlands.

Pratia gelids - Snow pratla (Mount Wellington) - ome af
Ene o Victorlan locallties for thlz: mat-plant of wet
ground in the »lps, the ather being on Mount ®ulfelo,

Frostantiers ap. aff. rhombes - Hint-bush (Valenclia Creek
road south of Wount Wellington) — appesrently andessplisd,
very rare, and restricted.

Fanuneulus eichleronys = Buttertup (MeFarlane Jaddle) -
rare 2lplng buttarcup.

Sei ripizaia - Snow gpear-gracs (Moumt Wellingten and
gakle End) = upsonmon and dixjunetly ocourring siplne
grasa.

fetratheca sp. alf. presunbére = Clnk=bells ([neay Moraka
River Mut) -~ only known cecwrrence in Vietoria of this
rengriable mat-plant.

*a

sgarpg = ITRrenlh trgph)inens

Frashmdns oear
= W4 ﬂFl?'."!l'.‘ﬂ-. "-"‘."a'_:l' araLtered

typleally zon

1

iabple End] -
‘r ml

pi.

Trochpcarps elorked « Lilaz Berpy (Momt Wellingtarn,
able Epd, M1ller's Aur, Moreda Fange, =nd ¥ount Hen
mask Sagbérly decurrences Enewn fop thisz endenls and un-
comEen mountEIR heatn.

Umptnia flacedds - Mountaln hooke=gedge
= one e the few Yiztorien seourrencas
ine tedge,

[Msunt welllnston)
thiz rare 3lp=-

3. Tea Tree

Ho sienlTicanmt shedles pedopded,
%, Darem

Homsiges bpostepsas « Hauntaln lepTiess bo
pund Credi=--Kitg Spds arestE o5 Dearco bab
localized, leafless mourtaln pea.
Foasin ¢lgine - Alplne prass-illy

i

-~
¥ Enows Y

Epltobivm wil
tablelandg) =
piant.
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anl rian
Ewrnlyptug sicglecta - Smes gun {southesas® of ITrassupes”
Bomesiead an Darps teblelssds] - wvesy fosailzed eucalynt
endenlis in the assteasn highlanda ef UVtotorla.

Otearia froacfl - bBogong dalay-bush {(the TWwingl - andemic
to ¥ps between the Twins sod Soun: Begons.

Pzerpazylie figoni{ - Eummer greentiosd (pemre Dargo) =
rare oroehid of zontane eastern Victoris grdl sbuthesn New
south Wialez,

Fultenaez swtstinghamii - J0ey bUugh=pen (Crogied Slver
ares] = unuzexl and iriking buan-pea, typiszily ar
narith-eastiern Viotorlia.

Naklenbherdig denglfoliz - Patry Blue-seil (Lenzey Flain)
— one of only twe lecalitles knowes In Vicwosiz for this
rare alpips blusbell, the other helng Nunnlang Flain.

1d. Hogone

Abrotuneliy mipigeng - Znaw-wqrt (Sgplon Kople At scurge
of Mitte Mitin River] - only¥ khown locallty in Vi2toris,
whare very pape, otiherwlse on Kosolusks Fletesu,

h i

Aracig dallaskiome = Catpln wattle = rare snd endepls
Vietorlan spocies.

Brochkysome obovers - Dalsy {Duckery Plain , ¥ogong High
Plaine) = pure o Yiertoris, where pesipicoied to the mlps
8t tids lecalivy, on the Cobberias, and In whe Faw Paw--
Lake Mountain ares.
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dpachyrome tenuigcaps - Dalsy [Bogong High Flaing at
Fretiy Valley = very rare In Victerls, where known anly
from here and nearby Sobungra [with an old, dubiocus
revord for Ballarat].

Cassds aipivg - Alpine grass-11ly [(Sogong Hlgh Flainsl -
aofitered In meveral places from Mount Fainter tg Wild
Horge Creek, bubt @ locallzes 111y.

Torex archiri - Sedage (Bogong High Plaling; Mounta Eegong
and Hatham| = scattered between Mounta Sgpanz end Hatharm,
elsewharge In Vietorlia apparently enly pear Cravensyillle
to the north-sast-

Cepks capillacea - Sedge (Bopong High Plaing] - favours
Loga on higzh blaling.

Carer devkalozer - Sedge (FMounts Hotham and Bogong) - =0
“tipeoely rare hilgh alplne sedpe, Jast nodted In Vistoria
At Meunt Bogong ln 1REE.

Carex poupers - Jedpe THount Hothaml - -,-::'_ﬁl-.eit' rars,
ard krown only by the type, coileoved at about 1,800 m in
15LG.

Celmiads sgepivephplla - Sliky dptlay [Fodong Hlgh Plainsg
Mount Bogengl - & handsome tupsoak-forming daisy,
locallzed on pocky stpean-bonks above 1,650 = oand ende=lc
between HMounts Togensg and Copa.

Cyaropedris Filir«frppilis - Brittle tisddes=Fern {Wotan
Creek on ¥ount Hogenel - & wery mare fern, known fronm
only & few mountain habltets !n pastern Victopls, other—
wlze aloost cosmopolitam.

Panthonia wivisols = Znow wallasy-prass [Msupt Sezthartisp
ind Bogeng High Plalss] - uncommon alpine grass, other-
Wizé known In Yictorlaz only frem Molunt Suffalo, the ERaw
Baws, and Mount Wellingtom.

Peveuzds zaringts - Bent-grass (Mount Hotham mnd Fretty
Valley} - rare wnd lgoellzed zrass, otherwize known in
Yictoprla only from Mount Buffals and the Cobbiras.

Depeurie rontreeta - Dontegrass ‘mear Mownt Featheptopn) -
unechmen grass of mountals foraats.

Degeuzid () sezifelia (net confirmed)] = Bent=grass |
eng High Tlains) = uncommen slplfie grass, dndnoen ¢ls
where 1n Yictorls.

Baog-
e

Dillwynia sapditasa -~ Slender parrot-pes (nesr Mount
Besuty) = wory rare shrub, the typies]l fore knswh anly by
the type etolleztion from this lozality.

Epiipbium fazmamicws - Zpow willow-hord (Mount @dgong] =
rare willow=hert of higher alps, apparestly unkrown elze-
where in Viotorlie.

Furalyprus chapmaniaone = HSogong gum (near Sogong town~

"

ghipy = the type looalliy, otherwise sqatleréd bthrough
nortn=gzstern Yisterla.

rnephaliue sliclduwlsum - Shining cudweed (Fretty Velley on
Fopone High Flalna) = ¢atpspely rare in Victosie, shere
Znowh Baly from thlg restrleoced looality.

Crammiits aemdtrongif = Alpine flinger-férn [Mouhts
Hothan, ¥oFay, and Bogang) -
ted . In Wotorla Lo crevizes on these Sounthins, Mount

Bitller, and Topgionerate Craak an the Showy BEahge.

Srepilles wiliieii « Ruek grevillea [Angler's Rest, ex-
treme zopth=castern bopder of bBlogk] = emndemle in norik-
eRATEPN and zasrera Vistorlh, where azgttared In Pocky
plyces between 600 m amd 200 & picitude.

Jimpee enigreifess = Cusahlion rush (BSgong Flgh Flalne) -
restvlezed In T:.:"L::I":F_ r bogs betwesn ¥ounis :'.'i'_'n,"-"ﬁ:'lﬁ' and
Gape.

SeAwFopopon mgEigwes = Incw DeArd-heald [Bogens High
Ylafns) = roestrloied 1n Wictarle to hKisher parts of thila
reglon = gn Heunta Loch, Featheotap, 89, =nd Sogong,
wherg Iogallzed.

Lexeopogon pilifar - Thready beapd-heath [hogong High
Fleina) = g tare thresdy heath, e2ndesie to thlsz ares and
in the Razdwaiers of Buchan and Yasmbo Rivers [including
Bupnlons Taklelands ).

Lasapodium stcricswm =~ Spreading zlubmess {head of Hiaale
Grock nepr Tope Hatl = very rare clubmass, beswrring in
Vietorls enly here And az the S Baxs.
Kitrasaoms menizng = Mbumlaln nitrswert [Zocong flgh
Flains av hexd of Ridéle Ureek neas Cope Hutl - rare pat-
plant, pesgcrlcoted in Vietoria 1o thie lcoalizy snd tne
faw Bawa.

flearie froatdd - Sopang falsy-btiah (Bogasg High Flalnz|
~ amismic png acattered In replen batuween Mount Bopomg
and the Twins.

Crpomyrpiiy argentes - SllVer cerravay [Bogang Blgh
Plainzs]l - rare zlpine sarrawal, eatonding only fe Sunpe
ipE Flain and ihe feanison Tablelands In Vistaris.

Oreomprrhls brasiper - Tarrawal (Molnt Nelsel = rare slp=-
Ing earraway, erzendlng In very locallsed ocourrences
between Mount Siens snd the Cobbteras.

Orqonurrhis pRizis{fiva - Cpshion carraway (Mounts Bogong
ard Fezthertop! = upconmof sétted csrraway of higher
2lpa, wWith wn extenslon &t Warbargo Range.

Farantenmngria unisezs - {Bogonp High Flalns near Hount
Capm] = asply leamllty !n Vietsrila for this rare specles

ol thti'— higher alpes (inplwding ¥ount Keozcélusiko in New Souzh
wales].

& omall alpline fMérn. reatrlo-
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Felergonins helnai{ - Zvoriia-til] {Bépang High Fimtral -
omly locality lao Vicrerla, shis rare speeled wxtondln

also to Hount FKossluske, New South wEnlea,

Plantags sigafalie = Fiupteln [baponp Wigs Flainel < <hix
15 thne anly kmewn Viztorlan losality-

Flantags muelleri - Star plantain (Popong Wich Flalne! -
e tSnon ropotte kertr, §a ¥iztorla only here drd gy Nount
Wellinstan.

Fea diamgra = (Hount Pogonz vo Yoant Hoihaz| = usagrm—om
£razs af thess higher alps,

Fog hothamenaia - '.'.'*:'L'ul'lg High FPlainm and Mount HSpihansd -
umsomnon grass of thesge bigher alps, wndermls o Viscoria.

Por Fariecla - Rock poa (Bopone Fileh Blaing) - very
lopcalized gresa ocourcing in Victorla oniy here, the Cok-
terks, Holmes Flain, amd Wount Numniong.

Prapephpllus flovus = Y8llow Jeek-gprohid [(Hogons town—
=hip} - unrtommon leak-orshid, af goattered range 1n ensto
ern hlghianda,

Fultesaes acpftellaie - Bush-pea [(Splon Fople amd Wila
Horse Creel) = uncommon. bush-pes of easiern hishlarda,
ascenging to these alpe.

Aarunexlyn aizhloranpe = Fuitercup ‘Hagone Biph Flafnal -
wpe Jopillly of this rere alpine butiercup, endenisz to
the arady srea.

Sohizeileme fragosevm = Alpine permywor: (Moamis Bopong
pod Relss, Midale Stesk) - rars ponnyeoss . oeourrike in
Vietoris only Bors and an Lhe Coboeras.

Frirpux gumpif - Club=ruah (Bogenn Mizh Flains! = pare
mountain plant 1A Viztorla, krown -only fron the Zogoncs
and A%t Modnt Kave 16 Exst Gippalsnd,

Selapamthur afnguliflerue = "rawsl Haveng Bigh Flatng) -
uncommon and digfuncr mipine crass.

Siipa nfufeola — Snow spear-sras:s (Boccone Hipgh Fixing) -
unesmaon and dlsfumet alplne grass.

Tarsxcoun ardlstum - Ausiral dandellion (Fomong High
Fiaina) - the anly Indigenoux dandelicn in Adshralla and
of restricted range (Rnown with septzinity In Victas!is
only fpoim the Pogengs and Irilghans Sanges).

fetrapphkens op. aff. soumingra -  Bige—rrass (ness Zount
Bogong) = an Bf-yel-unlovestimated prass of very aisfung
ra.ng\tE:rl ';'Ll:teritn Hlgs, the'aun:! &7, A7 .'thg' coaatel
arexs of East Bippsland.

Prachyméng adisnearpa - Paranls trasdpzene (Hount Fatne-
or) = sypizglly coegtal herk, very =cattgored and di=lanct
In alpa.

e |

ida - Xuuhtain hook-sedgs (bupongs HIgh
sF vary Pew lncalftiea (n Fictarla for shis
rEre ﬂ]pi:’.l_‘ ﬂ-r:ib‘t.

11, Cobupc»a

Sgrczg mlivoha [Tl = Wit
= m Sigbrous =il G
shirul oiFerslns renbtelé

ncler's Feagr

Borrechiue lwnarig = Moondor
soversl socopded Yicotarisn
and -geiden-arzesiod Cern.

Catungral = ane of the
{5feg fon shis very rare

Brizchyopme temufzogpg - DrIAY (Cobuneral = very mars. ln

vigthblia, Whers plhspWids X8Gwn only Tras Foetty '.':1.11-';.1
on ihe Bagene kleh Plains, with an old dublsud TeeoPbd fopo
hallerat,

Lares casf{llaced - Sedie [Sotuneoral - o rare 2iplne scodfe

favouring bogz on the hich pleins.

Tarer reiefghil < Sedge ICobsaprgd - kndun oris
only foafs this, the trpe sred, Flemsr Tresk Mealn, dn5d on
k Biver finte aenr Bendso, Dul pare in each.
Sueajpptue weglessa - T=a0 pur [ugper Livinsstons Creek!
= e thpe locallty Tor this rape and Very 1tzed
sres, whivh Is ondemlz $35 eastern Vicmoris.

Progephylisnm morganif - Mimmonests leek-oronld [Cobungrsl
= the Eype locElity qF thin sxtpesely mare oprihid, khish
23 wviown anly 5y Lhfee eplledtisas =mde In Luls bpes, the
iaat In 1333,

Tarpdzsls glebra = To¥ar pustard [Jobunira) = Tase and
vory loocalised Serh, Enown In Yletorla otherwlse only at
sodrces oF the Hitchell amd Sugsan Fospan Slvers,

12. Hyldnead

Freacavithara wplzard - Monkey mint=tush (headdstera of
Hiunted Stretml - one of daveral Vietsrlnd loopliftle
thiz very scsttersd sub=alplnw mint-bagh.,

s far

Stiokerws flabellaruwe = Shlny fan=fern [Theadssnt Treek,
Uppsr reaches! - otharwize Mmgwn 1o Victoris anly fron
Far=eaatl Jippsleand fnesr Jenoa, Wroxhan, Tanboon Inlern,
Maiiagopta), whers extremmly loczlliszed.

Thrritis glabrz - Tawer custard (Mitshell Hlver sourges)
= @ed noete fnr Cebunere Blozy.

12. Hetmnbra

Fentouras augirgalis - Austral anenfiower (Lake Omacl -
nxiraqely pase 3n Vistopla, whese last noted In the 18sds
and probebly mow extlnédt,

FPrepo#splia lira = Opoenkosd (Mpurt-Little Ta=bs) - most

ane



wepterly resord of & locallzed sontane orchid, kmown
ptherWige In Vistoria from the Wulsulserang end Supgpan
Hupgen arens, Xeaument Hidee, and Meunt Delessts in the
Enat Gippsliand study ares.

Sengedo pacrgianue. - (roundzel (lake fmec] = rTare and
very losallzed In Victovla, where koown othéerwise only
fron the Hssallptaer Aiver.

Erargandem gniizodis - Plonting tur-cend. (Tmen @nd Renan-
bra) = loatiged and whoormion tup-roed of eastarnm Vigtor-
fan Wirhlanda.

1k, Dartrguth

doanla delizohfans ~ Jatkin «pitie - rars scIurtenop of
this gndesiio Viztorisn wattle.

Apariy daveasfi - Toverty warile IMizzs Mites) - only
Enown ogsurronee in Viernrla, mnere wory Tare.
Calosfhilur grandsfiorwe = Feardecrshld (MiTea Mittad -
satpesely pare in Vietsris, whepe knbum elseehars only
near Xount Beauty.

15: Finnibasn
Adagiz dalizabizaa «~ Catkle wattl
this enfexic Tiatdnian Waltle.

T = rErY QUCUrTwhoe of

Hamumawilug pashssarges - Think<fruait Bubttercup (hospr
dhunt Pimnibap B = URuIual montang oceErrenc® alw
towlana busteroup.,

180 Sadew=ps

Dotrpeh{um swptraie — Ausiral soonwort [(Bullesy Crsak,

we et of Cabberas; CTnxosbat Flst Limeatone Creekl = mace
Tgpnopow Fesrrlsied i Vidtoria to 3 Tew prassy Dlaces in
the esatyrn Rishlands.

Brachsazme gbovasa = Dalsy (Cetberas) = vave alpine dnbey
raziricied in Vietsris vé the Taobberaa, Sostnct. And BEw
faw==Lzke Hountsilinm =eplon.

Papez carillasdze - Sedrn (Cobberas) = rord sediw Paveur—
ine bogs on dhe Hirh Flalna,

forses loupemaiana VET. Fores = Mountaln ‘correz (Dabbers
af - pesll-lezved and red-Tloweped populazlon regirissed
in Vistoria 10 a fow far-eagtern mcuntsine (Including
¥ourt Tanbol.

Jawhmziy sardiderd - Pent=-yrasa [(Cofbheraa) - ravg and loc=
alized 3lpine grass, cthevrikize kmows i Yietorls arly
Fron Bogoncs and Heuns BufTalo.

Edealppiug weglaats = Oneo sun [upper Bockwong Creak,
Dead Horse Creek! = very losaliced sucalypt, endemip 1o
the sestern Tictoplan Aighlgnds.

Fydroepiple ap. aff. gibrhorpicidee ~ Fenmpwsrt [Suenbal
-3 mosk untzpal aguaric specles, otherwize known 1o Viz-
rovia only fra= the soucdes of the Little, Buchanm, and
Tanbe Hivers,

Iepidoeperms Iixgaras - Little gwora-peage [Hative Tag
Trask)l = pare sedpe in Viotorlsn Alpe,

Trecbelus szysarpus - Tult-rusl (Dokberns] - sE3l) watted
riualh of plpine bogs, bat looally freguenc,

Ordnmprrbie brevizds - Cavpaway [Cobberas) - rare 3ipine
gRTrTAWAY, otherwisze knewre In YVigtople enly fros Mouots
Nalse and Skend,

Filulgris movgeahollgndiae = Austral pillwor: [Cowdmbat
iat) = sost iasiated and pasteply poposd in Vietorly for
this geoppindal and semitesrsd Ferm-1lke plmm® af dyep
Tiats.

Foa warxissle - fock poa (Cobleras) — ey looalized hiszh-
mountalh ¢resd, known gtherwlse s YViotoria only. fros
Hepang Hich Tlalns, Malees Flaln, and ¥ount Synedora.

Fohinailons {N_,-.:r.:qu- = Aipine pesaywgrt (Cobieres &t
YAsuta Ears™) = pare pemnywort, coourring ntmorwles I
Piezeria only of the Saesng Rish Flalms.

Exlarpgntbys eingulifiores - Fnawel (fciberas; = typw loo-
ality for thisg snse—an plaet of higher aips [Bocohgs;
Vgaslughip Pluteau, H.5.%.57 30 perhaps Mount Ballari.

Spivanthes ziwcvefs = Auattal ladles® tregses 'Marray
River wegr Jlunzilcon WIth PRcivope Rlver) - Shatmsan oron-
ta dn hipnlemds of sastern Viotgels, teEle being the nosg
Lsdlated poourcsnae.

LT,  Sorsan RucpED

Anthbpepeis sIkicgus - Hoary Fay-Tlgwer Noust Efpads
byake, Hooky Fnob near Grldls Creel] - estoessll riprs
ghrob In Vistorta, where krnewn gnly Sres hére and Lhe
Snowy Elver carge arsa,

Rarrotriska srseaffolis = Thijk-lesf soar-halr [Eallaf-
w¥ne Hllls mear Sueiar Bussan) - perw abrub regirlotad im
Wigtorle to the upper Suchze Biver and Zoowr Rivér parge
ares.

Fertya sudninghanid - Sticky berya [Enowy Eiver near
HeRlliop's ®mrides) - rare ahoub, securring in Victoris
only along ihe wpper Snowy flcer and in the forge tract
of ¥iviehall Hiver.

Batryohion sudtrsie - Austral mosnwapt (Rooky 7Tlaln, flams
Porn, Inpeepoodbes Biver] - rare fern =o¥ reatlrvisted in
Tictorina to B Tew g£raasy pliycelr In the essteve hIghlands.

Epgpypskiym [unardfs - Moorwort (between Blue Hill and ‘Rama
Horm, oéxr Mative Dog Cresk] = ons of four resoried Tiet-
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prian localitlies for thls very rare eng geldor-peen form

Brachugomd plovata - [alay (Cobberss] - rare nlplre dyisy
pastrlatéad g Viglerlia to she Cobberas, Fogoner, and Baw
Baw--Llake Mountaln reglon.

fapex Fapillassa - Sedee [(Cobberag and tmg Flayspound) -
rare 3lpine sedpe,

Casdig memophils - Iemert cazsia (Susean Bugesn) - racse
and very isolated oswurrence of a shrub typifzine Malleo
habitgta, =0 gand;

Sorrea leupencisnsg var. roses = Nountals corren [Cothep-
px] - apEil-leaved wnd red=flowered fopulation roairicted
in Vietoria to g few lecatlons Ia far-eaatern hlzhlands.

forpban Rispidus - Helmet-grokld (¥ount Hamilton, Sugman
Puggan, ard Ingeegoodbés Rivap) = icealized arehlid;
sesbTicied An Vieoiorle 1o north-fasbern Olppalend [dphep
Snoey River waterghed).

Sepeuriz earinzes - Bent-grass [Lovberzs) - rars and Joe-
slired slpine grass, otherwise knowm inm Viectorils only
fron Bogongs and Mounk Buffals.

Peyenria 3p., wndesoribed, sff. smpusrdfolis - Sent-grazs
(Ballantyne Hills neoer Supgan Buzsan] - very locslized
£Taas, unkmown elaswhers In Vicoople.

Pepodiun kemiltonfanum - Hyazinth orokld (near Mount
Kheeler, above Znowy Rlver) - exirerely rece apohid in
Tictorla, EKnown #lse in New Jouth Wales msnd Queensisad.

Irobastrym alpeetre = HNountaln eresa (Zugpan Rucgan) -
extremely rare plant, unknown slzewhsr= In Victoprla.

Fusglpptus gloucescens = Tincaringy sum (Stradbrode Shpan
abd Mount: Kheeler) - mountzin m#lles of wepy dlsfunct End
locallzed ocpurrence in eantern higniands of Victorls
{berwenn Mounts Erice end Tingaringy, incluslive).

Glopkogare fenuifplic = Glossogyne [Sugsan Buggen) = ox=
trepely localized hech, unZnowh slsewhers In Victoria.

Gaodenia grandiflora var. maomiliendd - Flnnate gosdenia
{mear Mount Wheeler, sbove Snowr Eiver) = pape, disluneo:,
and wvery localized nerb, known &lsewhers In Vietoria only
frem the oearby Deddick River amd sleng the Macallster
Fiver below Licela.

Balishryain adnstum = Everlastlng [Juggean Bugean) = wary
rare and locallzed shrub, knowp olgewners In Vietorls
anly ?1'. Marble Creek [Tributary = Tambs Flvep pear
Eindll.

Fihbertie spathulaca = Suinep=-Tlowor (Jupgan Heggan) =
apperently endemic im Vietoriz, where Wnown ¢isewhers

enly from the Bnowy River gorge treot, east from Dutchers.

Ridgo.

Lapidoagermg licegre = Little sword=gedse {Bocky Flaln) -
=pre Fedge 1o Vietoelan ALDE.

Lgseopegen Junipdrique - Long-Tlzder
Iand Flal track st Modsow Ciewk]l =2
untiEshn featn i eanceryg hlzhlanda.

io gldifiare - MNurpow-leaf logenla [Mount Otradbroke
néan Snawr River] - snsonmon ahrsk of diajupct povur—
emce In highlands.

Hpopdrun floribundue & Zlender nyoporam dggan Bdacsn
Rirer nesr rine HIll) - sYerant and parfe tall shmub, e
siristed In Wigioris lo poeki banks ol avreana betsect
Bugaan Bugean ard Ambeyne ccossles of Deddlok Hiver,

frdobolus pxycdrpua = Tuft=rosh [(Dotherss]l - amall matted

rush of alpioe boia, Eut loceil) Creguent.

Orcotpprkis bravipes - DarTasag |Tonberyal — rare alpine
ZapreWEY, othdémilse kmpws In Yietorls sniy from Mounts
ltalze anl Jkene,

Poz ¢livdisols - Fos [latlve Jop Crevcl - unqommon gub=
alpine graseg; restrioted in Victorla tu Far northesasteon
hlghlamde an and Levond the Surnlond Tablelgndg.

Pog sarfecis - Rotkd pap 'Tobberna at “den's Epma™0 - vary
lopplloet Righ-pountals JPALS, EnowWn oillersizd In Vio=-
teria only at Bopong Hich Fislns, ¥Mouar Nunklons. mod
Hol=es Flaln.

Famaderrie arfogepicls - Fomaderrls (Cuggan Buggsn and
Gnowy RAivera! = uncor=en ghmib of exsteryg Righlands,
chilemy %long valleys of TErby, Upper Gnewy, and Dedsjak
BIvers,

Pomaderria pasaifiora - Fomaderpyls [Sugpsn Sugesn) =
régirlosed to ook3torn Victoria and southern ew Zourth
wules,

Frasophyllus rogeredd - Marsh leoi=orchid fupper reacneg
o kmtlve Dog Cresik] — veny rare 9 wWith extrenely
J1slunct range in Vigroris [ptherwlss st Forlorn Eope
Flpln, Mallxeootla, and near Fartland.

Failotum mudun - Skeletsn fork-fern (Eallaniyne Hills
near Suggar Bugzan] = sxtremely locilized and rare Vies
torlan Parn, elsewhére in Eteve only =i Mounts Ieps and
Areplles In the aoutbern Wissers.

Freroatylis awerfya - Oregnhood (Mount Hamilton and
Suggan Buggan Range) — orohid ranglng obly belwesn upper
Tarso and upper Snowy Blvers, but- lo2aliy [requeat in
Favourabile seabons.

Ftaroatylis evocined — Breonbood (Mount Banilltcn areal =
undonsen Mount3lino orchld, reatrleted In Viotsrla to thisz
und the ¥ilky Tréek area, whepe ocoaglonally rather fro-
Juaent.,



Prapoetpifs flackif - Summer grvechosd [Moupt lamilton) -
rare orehid of montane gastern Vistor!la and southeen Hew
Soputh Wales.

Prarosiyliis lazz = Orasshood (Mount Siradbrewe, Mount
Hamiltom} -~ l=zcelized sonlane crohid, known cthorwize In
YWietoris only fron & few scatlered localtleéns,

Freroatullis mutios - Midget gsreenbsed (Suprzn Bupssn
area] = very lszolated montane cpeursnes of thls orohld.

Prapestyliz pn., ai5, «lping = rolated Lo sipine sroen-
hoog [Roeky Plaln ereal - & looallied sontane srchid with
a romATHeble Hlue labellum, L2111 in mpAed s iovesticn-
tiom,

Peltanzez pubepiesta - Bush=pea (Wulsulmeraneg—Wount Hz=—
1itan area) = rarec bughe=pea, reztoieted la Yictoria to
thiz looyllzed gontsne habltat.

Semalue velerondif{ - Drogkwaed (Dnowy Aivers at Jugpen
Auggan) = En uncomman sropkweed scnfimed in Viztorla s m
Fow party of esatérn Sippsland, umwally In shady places
near waler.

Fahizedllems frogossum - RAlplne poannywert (Cobberas at
Thss's Esrs") - rare pennywort, otherwise {n Yietoris
enly¥ on the Begong ¥igh Flains.

Solerantiue singulifisrus - Enawal [Cobboras) - type Ioa=-
alit¥ for this unsommor plant of nipgher alps (Bagesgs,
Kostcluske Flatesu, and porhass 3t Mount Bullepl.

Sorghum leipelpdum - Wild sorghus {3ugpan Swszan) — Tars
gress, Mow conflned in Victoria o the SupgeEn Huppans-
Ingeegeodbes ares 3djcining the New South Wales bordes.

Ssemopetalum Lingares - Harrow theesd-petal (fuspan
Bupgany - very lgalated monilans oocurcence al & LOCh LY
1fying the driler zendy peglong of north-western Yieioria.

Spainione sreboides - Variable swainson-pes !Sugpsm
Buggan and Mount kheelsr] = {2elated =antane cocurrence
of & pea typifylng the drier roris of north-westisrn and
westesn Tletorla.

FThelymitpg oyondd - Rare velned sun-srehlc (Booky Flsins)
= rare and locellized orchid, known elsewhere In Vietoria
only frdm opper Delwgate River and ¥aramings Creel near
Gansh.

Thesfum gustrale = fustrsl tood=Tlax (Bocky Plaln and
Mourt Hasilten] = very rare snd locallzed perasiie, Tow
peduced In Yiptorla to & few mountain hablitans peer She
Wombargs Fange and at S11linzal,

Trochymias onisccarpa - Tarsnlp tracnymene (Susgan
Bupgan] - & typically coastal spacles with szsttersd
range it the alps ond sub=-alpa.

slabie = Tower mistard [zoupes of Supzes Bugspan
& i b L
rape and Vers Tocdllzed herb; Enown ciherwise Inp
enly From Jshungra and the sourted o Miiohell

tizafdes - Domnl 2lard

T empt Tlpp

oo BUARRRY - Un-
o Delwean Upper

21 - Warttle [Hrumby Point) - axipemely Jocal-
wnkneHn eigewhare In Victorid. toe nearest
o o Tindepry HMounmtaina, HN.EW,

dzzrozrick: sraapifeliy - Thick=lead star-halr (Buchan
ar near Seedl Srack] - pare shreb regivlited fn Vic-
tarlk to the eppers Suchan afd Znowy Rlver @aterdteds.

Boagfara bracceoss - Mountaln Teafless vof=loes (Roedy
Fiver] = locallzed, leallie¢ss mountalin pon.

Sarpyoktun funerdx - Moomwort (Forloen Hope Pluafnl — one

of sreeral recdrded Tistorlan lotalities for this very
rare &nd geldpm-geen Tarn,

Tarey sapillcews = Jedpe (Forlovn Hope Flaln) = rare alp=

Correa lavrescda var. rasaez - Mountain corres (Reecy
River, Mount Tambo, and Tesbo Rilver) - smell=leéaved and
red-Tlovwered population rastricted ip Vigtorias toc a few
locarionzs ln far easiern Eighlands,

cpateprerin filiz-Frapiliis - fAritile wiadder=farn (Upper
Duchan River zed Forlors Mepe Crock FRllsh = very rare
fern known gnly Trom & J¢w fontan® habltets in exatern
Victoris, otherxise slncat 2esmopblitsn.

dampifera Fr. andescribed - Damplera (western scarps of
upper Buchan River towards Bousby Folntl - Yery leogkdized
plant , ynknoun elsswhers i1 Vigtoris but found a7sp at
Fydrs Fagk  n the fdybean Noumtsaing of New Zouth Kales.

Fueslyprus tybeaxensis - Rzh-malilee [(Erumby Falnt) -
Rlpine =zllies oF very Sidjunct oogurrence on easlers
eumirdts In Vizktorim, Byt here logally fréquent.

Euealestius perpiniaodz - Fpinnisg gun [lunnlong Table=
lands, Frumby Folnt Trask)] < Undonmon iree of scattered
range In eastern Viotoolan nlghlands,

Qloasoerigrma ap. uninvestipzted - Mouniain pud-met (Hat=
Iv# Teb-Flat and Foricrn Hope Flaln) - daninown slzenhiére
in Vieteria, ot peforded fpod mountalo poold and pops In
the Audtexdlan Capital Territerny.

Frdpiilea ap. undesoriled - Grovilied (Reedy and Buchan
Alvers, Merniong Teblelards) - apparertly confined so
these ETERS,
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Nelickrysur rogpérsdionum = Everiastiag (Littie Heeay River
neay Brusty Folnt) = eodenic in Vioctorls, where df ey
Medurgt gecurredee 1n three sepprote dlgbricis, this
belny the most santerl?y.

Hgdrosatule sp. aff. afbthorploidea = Fesngpwort (Forlzoen
Hope Flain) = & most uhusus] squsils species, oiherilae
known In Visworia only frem Epurces of the Ta=kp an

Littie Rlvera and {rom Buenbs’ ‘norih=sasl of Senasbrsl.

Tegeies kumilfor - Fook gulilecory (Foriorr Bope Flain] -
uncommen, 2ad localfiged Jul)lwatty usgally id rezi poeln;
or ip fepresplons,

Lepidoaperma limepnre - Litile ewopd-sedes {atlve Cas
track] - rare aedpe in Vigicslan 4lps.

Lewgopegon piitfwe = Thready heard=heatlh [Forlom Aope
Flain end Mtive Dop Creell = 5 roce chready hesth, wn=-
dérmle Lo eastern Visvadls Ip bhogpy pleoey mround hedds of
Lme Buchsn and Tanbo Rivers g4 on Bogerg Hlpgh Flalna.

M¥owetosa roswndifelia - Tralllng sopgitga [Arosby Pelns
gnd escarprent north of Naver llever Cresk) - am extiepely
Incallosd and procunkant beatk, endemizs %o theze Txa lao=
allties,

dreéobolus vrplorpus » cuft-Tush {Poplorn Hope Flaln) -
omal] matied rush ol alpine bogd, byt lecaily frequent.

Poz sliviesla — Foa (Forlopn #ope Flaln) = gnoasmen suk-
alpine graas, restricted in Victoris 3o fer pnorth-eg&stern
highlanda, on and teyond the Huonnione Tabtlelends.

Foz petrophile = Poa (Hrsmby Folnt and Horse Fler, Hemne
fong Tablelesnds) - uncimmon alpine Frass, Vpokn e]asehdre
A1 Victerls only =t Mownt CleBr.

Pemiderpis paxeifiora = Popmderitle (Brumby PFolnt] = pea-
tricted %o eastery Yigtorig end sauthern Mew South Wales.

Pmranqlr:{m regersit = Marsn leek-grokld (Forloarn Hope
Fiain) = very rare orohid ¥ith axfivezely dlsluntt Tange
In vittnr:a?uthuwfai 2t Rative Dog Eresk, Millgcoota,
and pear Partland,

Fravoszplia lozg = Teeenhogd {Mount Littie Tamto) = loz-
alized mentehe orenid.

Tesrarrhaxa s5p.. safl. asuminata - Blre=prass |northern
tlops of Brumby Tolnt) = an st-yet-uninvestimted grass
af very disiuntt rapge Iin ¥Yigrorizn AipE, bhe Srasplans,
fnd goBaTAl xpeas oF East Gippaland.

Thelynitre retesis - Sun~orehid (Brusey ¥olrg) = wnczwson
srchid of very diszfunct cocourrence in Vieza=lam.

frachyrmavr gnfsosarpa = Parsnlp trachymene (Husnlong
Tablolands) = 3 typlcally coastal blennlal witk s-atter=d
disjuntt fange Sn ihe BIRS anf Bub-nlgpE.

15. “unrdooe

Apsrsiriohd sraprifelii = Thier=1anf stxr=hale (Seehan
Eltver pear Seedy Track!-= mare ansubk restrlsteg dn $ic=
toria 1o the upper Puchan and Snoxy Fiver wsiepskeds.,

Eatrpokine syermafs < Aunirel scomwors (Bentieyes Finlnl -
mare fern noe restriowed 1o Victoris te s few graday
Fikcep ln she ehftern hlghlands.

Torex doplligoss — Bedpe (Muteiong Plzin, Fluse Bnlst
Craall] = rame alpine anedie.

forred [avransiors Vap. roges - Mopntaln farpes (Mowni
Tanpa;, ] Yurtie Creekd - somil-ledved mpd rods
Slowered Troulatize Testiristed ln Tiatcrin 3 fim

tE

wm mhEtern blphlands.

wppen Fuckan River) -
wiere in Flétoslin b
Ladn Bountalse ol New SOULhH EEl6D.

feyeusds migroesra — Hent-prave (nerth 3F Poons fusndong,
unper Frylnge Pen freew) = lopallsed prass of muniiln
Foregi, bnpen Silerdige In Tlztorls only fro= SEatden—
b,

Mpduris parvtedts = Sent—greae luppep ressren of Blus
Shlpt and Dipperas Hele Sresk) - Lhhown ctherkize 2n Vie=
sorie only froe Founfisz "eller mnd Welllnrtons

Tripatenign ¢, un!n\.‘b:l‘!gqtud — Wek Tlawer [Miuht Stek-
At = EpEEventIy @ Iepel sheur of Umesrzaln sffInlty.
Fuvalsptue Ferrinfans = Jplening pon Imens Digoers' ligoles
sng Mount Nusmlens) = uncoamon tree of scaticred range in
eagrern Yiezoriss highiands.

Gravfiies oF., Undezsrited = Orevillea |uppor Sushan Rive
or rear feedy Track] - appatwnsly conlined L8 repth=-
sestern Sunniong Tebklelange,

Belichrpene sdratsn — Dwirissting: [Fargle Creck Par
Bingd) = vapy rare And losalized syl known eleewhere
i Viguorls onl) 8t Dupfan Eusgsm.

Bydroearple spi, aff, sibthorpioides < Penpywort (Hunp-
lonp Flaln) = 8 moet woyounl squmtiz speeles, stherwide
brswn in Vieaozla snlhk £9ob soofods =f Gapdwip Cradl,

Ferlorn Hépe Flals, snd Seenta FEgrtR-oaat =" Sanambrgl.

Lepidopperm: Iiqeore — Litiie swurd-zedew |(near Mount
Huninlongl = & repe EZegpe in Ylotorian Alps.

Lescopopen pilffer = Thready heard-hesth (Hunnleong Tacle=
lasds at besds =f Timbarca BElver and HEiwe Bhirt Croeek) =
rare thiteddy beath, ondemls to eagiern Tistorla ! bogey
Flices 2round hépds of the Fugshin 3nd Tanko RIvwers and on
theé Borohe Hirh Flalos.
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freckolus gzyoarpus = Tuft=rush (Hunnieng Flsind = sm=all
tuft=push of plpine bogs, but legelly fregquent.

fpeomprrtie argeatia = Silver caprawey (Nubalong Flaln) =
rare rosetted ceErraway, known elgewhere in Vietoria only
Irem the Bopang Hlgh Plalnz eed Bensison Tablelanda.

Pimelac diokotems - Dioema =ipe-Ciower (Hapsle Dree¥ near
Bindi]l = extremely dinjunci sceyrrence (wnlgue In gastorsn
Victorilsd of a Mallise ghrub,

Foa olivlagle - Foa {Hunnieng Flsind = unocemon sub-
aslpine grass, restrieied in Vietoria teo far north-ezstesn
highlands (hetween Nunnliong Tablelands egnd Cobberas).

For dxxiosla - Fook pon (Maunt Nurndongl = alpinge £raos
of rare diptributian,

Frerosizlie aestive - Oreenhosd nepr Enzay) - orchid
ranging only bétween ypper Tacho and upper Inowy Rivere,
put localiy freguent ln favourable Sexncns,

FPeepcatylip flecki{ - Summer greentced (Sdanlong Table-
lasdz) = rare pronid of contane pagiers Viesorlz and
southern New South Wales.

Spepgenive amtipodum - Flosting vur-resd (Lake HIll,
sunnlong Tablelands,) - isgcalired and uncosmen bur-reed of
Tistorian eastern highlands.

Spiradthes pivaséde - Ausipal Indfes' tpesees (Pentleys
FPlain} = uncommsn oroniad In highlands ol esstern Yig-
torla.

Thelymitra receois - Sun-orochld (upper remches of Diggers
Hole Dreek) - ymecsson orchid of wery dds)ungt oecurrence
in Vietoria.

Phegins guatrals = Anstral toad-Tlax (0111inged) - weéry
rape and locallred paraslte, nox peduced In Victorla to a
few mountaln babkitata gt S151drngel, sesr the Wonbareo
Range, and Wulgulrmerang area.

= one of only two locelftles Wnown in Victorls for
rere flplne bluebell, the other belng Lankey Flain
Dargo Tablelands).

Fakfenbergia deneffolfa - Fairy Blusbell (Noprnlong F
.
5

20. Wulguinerang

dggola exdiiiinarvie - Wetrle [Saowy Aiver gorgel - the
only  known ccoourcence in Yieioria of this rare and Jogal-
fred wattle.

Anthppara{e alkicane - Hoary ray-Clewer [Znowy Hiver
gorge] = koown In Viztoria only Iram here, Meunt Frrad-
broke, mpd Suggan Bugpan.

Astpotefska arcpsffolia - Thigk=-lesfl atar-halr [Snowy
iver gorge area) = rare sheub, ptherwliae restricted Is

Viewerls to the upper Buchan Hlver xnd Szllzniyne Hilis
near Suazan Eugcan.

Bapsyps cumminggkemii = Exloky bertra {Snowy River siirfal
= rare shrub pscurripng i1n Vieborle snly along the uppar
Snowy River sod in the gorge tract of Mitchell Hiver.

Foroniz ledifolia - Showy borenls (Enowy Rlver forzel
arest - one ol only two Jocelirfss ¥nown in Vigtoris fer
this rars And nandsore shrub, the otler belng Tiebarra
River mazt from Mounr Elfsazbeth.

Bospiaca hrootecsa - Fountaln Ieafles: beestaea {hapd-
waters of Little River) - legaliged, lea”iess sountain
.

Hrgehyoomd pesrophila - Hoek dalsy [porges of Llttle
River asd Sopndary Cresk] - apparen:ly ondenie ta eastern
Vizroria, snown wlth oercginty only from phycdasite cliff
Tuwces hery and along the Bureindal River nesr Buchan.

Brashpscmd rigaris - Bngwy Alver dalsy |Srowyd River
Eorge)] = appearently andenis Lo ALe gorge tradts of the
Snowy and Tesca Rivers,

Corpboe hispidus - Hal

Gelantlpy Poad) - iccslired orchid knewn in Vietorie only
From the ugpsr Jnowy Fiver watershed, ezpezisliy ik the
visinity off Sugenn Fuskan.

.

met-archid [the Bluff on Hepang-—-
7

Cyesopreris Fil{z- fregiids » Briitle bindder—ferh (LIttle
River Fallsl = very rare fern ¥nowd only ITon 2 few mon-
Lars b0 Rlpite habltats in easiern Victeria, oihervise
aimpat cosmopallzan.

vgmdrobivm eipinlasum - Strezhed reck epehid (Little
Aiver gorge, asise Sirsdbroke Chasnl - Bn snusdel penetra=
tlom far inte the moUnfains of thiz very locglized, ngar-
eanstel poakooshid (here aboul 55 m from Lhe geal.

iz egpitatg = Zionder parrst-pen (Mount Jiras-
= ope.af anly wwe locallivlen Mpown for thig very
rare endesic anrub, the prker belnp near Mount Beauby.

ieynis progrratd = MAtted garrst-pes (Bald Fnob, and
hear Zeldid Geen and Boundary Creexg| o= the only KngWwn
gerurrenze 1k Victzrls of this meited mountzsin pem.
DE;?EE&H fzailtamicsnun - Ayaclinth wpehld lnear Mount
Kresler, above Snowy Aiver] - extrepely rars opghid in
Vietoris, known also in New South Weles and Sueensipnd.
e 2 = Epcad-lezr Rop=-bush - ore S LMg
rarreficed in Vistpria, the sther h=ing gt Flpe Maln-
Ani. '

Aged phonbifold
i

]

-
]

Bupalppiur gloncessawe ~ Tingaringy gus [Stradbpgke Chasn
and Lit:le Siver gorge lopkx-out] = meuntsin mallee of
very dlsfunct and Jocallzed pocurrénse in eastarn high=
lardg of YWictoris [bBstween Mounts £rlca and Tinzarlngy!:
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Fugalyptad appeardsdid - jdf=mallee (Adunt Jeldes Ipgn| =
sipine aalleg of Yery aislunci sfcirrdafe oo dasiern
jummits in Victoris.

Galfum Sfaf foliun - Pedatraw [esm ol Littls RiVer; —oufis
daal meahtaln ocsurtense of an ZESt Jippalard ghastael
bedstrax.

Foodenda grandifiors vab. m2endllgeid - Plpnete goadenis
inmar Weount Wneeler, sbove Znowy Fiver] — pare; dlafunes,
and wary Tewalized hepk, kmpun slpowlere in
from the peerby Degdlck Bivep gnd Blionp the
River belew Lizcls,

vpaviliea pp.; undesopibpd - Jrewllles (S0UN Steadbrais
= Apparently conflneo & tnle ares.

yF BAET
raple;

Flbberzia sposiulare - Fulnes-Cloker (Snouy KD
from Sutapers Alsge] - mpparently andemlsz <o &
whare eitording anly o peerby Jcgran Bugaan

Eidroectyie Sp., AaTl. sibkshesrFoldia - Fomyaart Lhead gf
InOARIT Sreek) = & Most upLIull dguetlo Snellbd, LiE-
¥ime ivion 1a Victarlé only i Hunnlddg And Firlern
Hope Flsiva and Suenbs [nerib—epsy o Sghgnlesl.

Tagaien hamilior = Baak gublilwors LIitile RiVer Fullis,
Snowy Biver-gorpel = undaeman and locallinmed qutllwsrz,
urually If pook posiE.

e oo a;nu ripapiye = Rlwver bearl-hegtll [Snesy Alver
ghriey) - appRrunAly endemig WO T Oeowy RLWWT gubar
tTRCL.

Logenig alsiFflgrn - Harsaw=lsal Isszznls (near Sntwy
Faver) ~ oncommbn ahtub of alsluner ssod otd 1 oehdtein
signleede.

Mpoporum flartbpudusm — Sletder B :Sjmu:.' River, -
Elmgpn: and rary 1nid shreb;, mestelcted lp Victoris i@
rocky bDanks ol streans Hevisen SuggEn BuggEn And smcdsyne
Crossing Lof Degdlck Riverl).

Dleagpia ;di-mp.tpr.: = Feented dalsy-misn Ceast o0 Sughan
Elver, aertn of lunotlion wiih ?*E-‘a.,e fiiver) = vory lochi-
ized garul, Hnown i vieterla ani v BT Fine BOUNLaln, Hen
Cruachan, s0d the Macallgies River Walerahed:

greonyrrite puleiwifios - Cusnion carrassy lizzls River,
Wulgulmerang] - undonmon =Stted carrawey; ususlly of
higher elpe [Modnts ZFogong and Peatmertop!, bot extending
to the Wombargo Range.

FPrhebollum glendulosam — Fhengllum (Jrowy Riter) — ali-
Junc: ateurrence of B 3hrib 1ypifving Malles ccuntry In
the wostern Wimmera.

Fhabalipe 8p., Aff. Fousnews - Fhetzilun (Walgulssrang
Croek,. near sitile River) = wery looallzed tall shrut,
kmown otherslze in Yictorlas oniy Irop Mount Ellzapeth.

LE

wHenmfny Bdb-
1L nepin-sRatera
und Goboersg )c

Foq glffreapld = Pha
Splite graed, Pamzpist
highignds oetween Naanl

Pamaderria piasifiord = Pomatorsls oot Of coumniliry
EE )

Tre#n) = peatrivield T2 wpetesn Veotdrlh ang pouliers o
Svatlh smldd.

FrageaniRers L34 - Mdpesy mint-tuat 1B
ot O anly & Jww sarien ieraliziezs lor anle VYery
szasbered git-aipine mint= I

Pradempiner Hooriszziedines = Tanglisd paesdantiue [dngey
B ol :',-_-rtu-' = hpy.odiz 1.m.:t. gegurrenge af Ll Shgsmmen
wiry anpd thAgied shnrst of rooEl ratILELE.

Frepoetplia seasiva - Gresmnagd (Mulguizerang 415trlor
and Anbwy vup porgel - orenld: rangfng only betscen
upper SEnis and Jpper Fonwy RAvera, beb o soeRily plensiiud
‘n B Mavosrallis sé¢asch.

T-'*.rru.uul’.r siceines = Jdproenndcd LAolnt Hanlizon oreng
Greer AME | = wlidbresam Pedntdincasenl -:. rastpiviec
i victopls o tnaos BreRd, Sherr CocaBElonzoly ratner
Troguent.

Preroosplie fleanii - Surmar phethifmod (eulidlsetang dls-
1eicy and Inesy River gargs] = Fare srdnld ol owitiorm
Vistorie, chiaflly of scuntain Meplons.

Ftapnazylds [AZ9 « drwersogd LAEVEalngmany Jlzsiplist) -
lboaklicea mottiang abshld, eageh SSoaraiss Lo Wietecin
aniy fram o= Dow 3dslierdsd Jeckliloles Letwedn Fount Lintle
Tackz ard deunt Delégate.

Prepoatylds gusies - TUdpi gieanhasd (forders of BUggan
bupgmn valley, Dere fuskl - wery
ancekba
Falzanars rebapivnsy - Agi-peh (Wiolgsloe rdgg--Rianl et
I:'Luh Epegl - FEPe T-u-’-!u'-i;tﬁ. repiricood Ln Vicigria to
hip Tosgllaed moribEfe Bacitak,

Seglugens argsrides = Varissnle swalnaon—pea (Wulgilsers
&hg) = Leolated montane Sedumrpedoe o0 A pen typliiying she
di-ler pErte of nnrin-weatern and aorsaarn Viotorim.

Ferpathaca #aidpazite = Loallessy pling=-tells (deW Julies
Gap} = locallsed Ieallead shrab, Acatiered LHrdigh Emas
Gippaland Letwesn Moynt Ellzapeis end Thd Eouried of
Genoa SEVer.

Theatum cussrale - Asstral teoag=Clax (upper seacheoa =f
Litrle Biver) = vory imre and loclllzed parmslis, now rda-
fueed In Vistaria to s few moumialn hefitats pear the
Wemkarge Hasge and st diiiingal.

Trw].‘%!!l'rd :rr{m.m':-pn = Parsnlp trachyreng |Houst Strads
oroke & typleally sowstal Blennial #ith seaziesed
range Ip Lhe AIFd and sib-alpas

znigied wmEniane Docurr-.
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Uerigularia awrzraliy = Yellaw bisddersort (upper Little
Alyer and fasy of Wulgulperang—-delantipy tead in Assupsl
inke) = agustic herb, widespresd out goazcered ln lewland
Viguopla and rore In sountaln sveas.

Haklampergts gymeoglade - Haked pbluebell (Wulgulmersng) -
isglatéd Roptsnd sojurrenze of B biuebell typifying aandy
heatss In lowiand Vigtorlia.

Fagepingis ppommopiiia = 3ncwy Hiver westrlngla (Snowsy
Biver gorgel - rave and extre=ely looxlized phrub of
fEza® slong the gorge tract of the Snowy Rlver,

afEre appaAfenRTtly endesia.

Yegipingis dranfapls = Slopder weatringla (L{itle RAlver
gergt) = typleally - a Hallee shrub, but witpg 5 fed dla-
_'llumct cegurrencss In ihe Carther castern Righlands of
Viztorla.

Vaezringia glabre - Violetn westiringia (W Tree Sroer
Failm, Znowy River gorge, snd Boundary Creex) ~ riperlan
shrab off very dialunct range 8oz Vititofls Caldeen nors
thern Grampigny and Jnowy Hlver gorge.

Iieria ppilavider = Downy zlerls (Sntwy River gosze) -
unidmon SRt 20 Eest Gippoland, ssatlercd Detwean: spper
Growy River warerahed and Jabe-Island;

Gae
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Appendlx 3

FAUNA

Appendlces 3A to 3F respectively list mammal, bird, reptile,
amphibian, fish, and insect species recorded in the study
area. These lists have been prepared by the National Museum
of'" Vietoria. The classificatlion of mammals follows Ride
(1970), and for birds follows Condon (1929, 1969, and 1975).
The classification of reptiles and amphibians mainly follows
Cogger (1975), and classification of fishes mainly follows
Lake (1970).

In the lists horlzontal lines are used to separate famllies.
Native species are listed separately from introduced speciles.
The habitat in which each speclies l1s most likely to be ob-
served and also the descriptive block in which it has been
recorded are indicated. Habitats are more fully described 1in
Chapter 10 (Fauna), and in some block descriptions. Sumbols
used in the list headlngs are explalned below,.

Habitat

WT Wetland

RV Elverine

QA Alpine and sub-alpine open areas
SAW  Sub-alpine woodland

WOF Wet open forest

DOF Dry open forest

WD Woodland

S0 Semi-cleared areas & f[orest margins
FL Farmland

Blocks
D Skene 11. Cobungra
2. Buller 12. Baldhead
3. Cobbler 13 Benambra
b, Licola 14, Dartmouth
5. Barkly 15 Pinnibar
6. Bennilson 16. Buckwong
T- Moroka 17. Suggan Buggan
B. Tea Tree 18, Reedy
9. Dargo 149, Nunnlong
10. Bogong 20. Wulgulmerang
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Fpecies Hohitat
} ' ’
Sotensifis Name Caormon Name ~ | = | = i E t'r. e | sl ~.'=:| e .'-|
pi i C - 5: Ela|w = ? | vk | b ! rE
~ |
Taskyrlodau Echidna x P || [
Soulegius 1
Srmdehorydohng Platypas X | El
anzrivnua
Maeropus Eastern grey
aigdnerid Kangaroo Ty )xlxja e lx i
M. rufogrisaue Red-nacked
wallzby % *lx %
Wallalbia biscalpr |Black wallsaby i x |x px x
Farpopele Bruah-tailed
peniciilars e wallaby 4
= [
Triokosurus Brush-tailed
vulpeouls Fpal AL E x x |%|x |x (x x| % X
T. ogminus Babuek = % |x = z z
Fraudoshelirue [Ring-talled
Seregrinug [paasun X )= [x |% [x x
Fergurug Fuger glider
Bpgpioaps x I |x |x L)
F., ousirclis [Telioe-bell]ed]
=1lder x I|=® Iz |=%
imabaten ireater glider x L% lx 5
"a
Aapsbaser Feathar-tailed
Fr@madud E.]:IE!“ x L |lx |x |x X
TePooTESLLE manks Fastern plEmy
paa Ut A LA %
Dupranmys paraua Mountaln plesy
poasu= X |%
Fombatus wrainye QLommon wombat £ |x |% X |% x XE
Peramelas maguts [ong-nozed ,! |
bandloogt X ¥ jx lIx x i x
Daayurus Figer cat E
waowiatud A
Fhagcopale Fuan
tupcaialz * ‘I X
[ | ]
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Species Rakitat Block
. 1: el 3. Ei' =;'I:p a il 3= lre L=l ag = = -: = :TE ;?
Co=mon Name Ylxlac|wn|®=la] s & #4 1
Adrteckinue Browh
Btuareid antechinus X lu|z|lx|lxlx]x]|=x x| % ki x| x| x| % x| 2]l x| zf 2 x
A. spgimgonit Swalnzan's
antechinue t|lx|x|x]|= x | = X | X | ®) =) x %
Ruttwa [fuscipes Bush &t rlxle|x]|x [: :l K i |l x| a | 'I:i ]zl = x
Hpdromua Water rat |
shryengsstdr EO I i ¥ Ll
Kodbpop=ps :“.cln.‘ua Hragd-todthed
rat 1| x x | = %] % % 1
Faeudgmys fum EmoRY s x| x x| %
Zpatophilua !
timspienzis |z | = 1, x
¥, pepdfrowt Lesaer long-
varcd bat x x|x x ES B x
Fainolophue Exprern horzed
mepophyliue shor Dat 4 X
Wimioprerus Fant-singed
apkpaibereii bet x x 1 *
Fpeoafous phmilus |Liztle bat LS % x |3
Chalinplobue tauld's
peuldld wattled bat 2| |x|a|x 4 X
. moris Crasclate bat Ed x |.x
Fiptatrallua Tesmanian |
fcgmaniendte plplatselle x X
Farfda axatralie |Wnite-striped 1
Lat x n
ta=ies fomilizris [Dingo Eleix]lxlx |x|x % & x x = n| x
Intradosded ates)]eq
Fryctolaogus [rant it
cunfonlus 2 0% |e |2z [x]|x|x z|= i | =z x x| = x| = x
Lepup eurofasng [Hare X # *
Mus musquiug Houae monee X |x 2 |= x|x % % X x
Rattue rattus Black rat n |z |x|z]x x %
Puipes pulpes Fax %= |x |x |= x| = = x B3 xfx x| x| =
Falis qatue Cat X |x |= ] X %
i
Equus cakallus Erumby oz |x |x|x = " ® | ) x| x
Ceprus wsizolor asbar desr x| 3 x| = 3 x| x| x| = x| =
Boe taurud F}au { ix x|
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e F B fh 1 o
SHEE G LS RS An{fnch-upm.msﬁ ul BAE R ERE Sird ol ol
E=u 2 lxlx|x LA %4 = %] x x| x| x ®
Little grebe x x x x| =
Hogry=-headsd grebe x l 1 x
- u
Augtralian peliomn x |I X
Flsek cormarant L4 | x x x| x
Lit%le black cormorant T x N x
Pled cormotant El L3
Littie pied corscrant X x| x| x x b
White=-nesked heron x { = X% x x
White=Taced heron 3 = x x| = L 3 I - x
Wnlte egret k3 x x| x
Nankeen night heron i % X
White fbis % b % x )X E
Stravw-necked ibis x l ® ® x| = x
Rayal =poonbill K % x |
Fellow-billed spoonblll x T x x| x|
Orass whistling duck l z x
Blaek swan X } X
Mountain duck x X X x
Black dusk x i xlx| =z x
Grey teal x x o x| % x
Chestnat teal s l L
Blue-winged shoveles x ( x x
Whiteo=ejed duck x * 3
Wood duck z = x x x| x| = | ®|x x
Kusk duck kS J = x
Blask-ansuldered kite x bx r|x X x
Ferk-tailed kite
Whistling eagle x X 4 e 3l i X x|=
Grey goshawk % =
|




Habitat J aleck

T

Speoies \ [ 1.1 r [ |

' B 3] == E_-‘ 3 (et B =0 Boll Bl Biad s ] Bl el 2l 3\ :

R BIZIB B8 e |l mle | )] sl == | =] =] =~ - s
ABusepallan goshawk X x| = x|lx ||x|=2 xlx|x)x|x)x]e)x 2lal x| x| = x| %
Collared mparrowhank x x X x x
Ausirallian little eagle x x|=x 1 % x| %|x LS
Welge-lalled sagle *ixtx =l NWxlelafziele)lx]z)x balelxtalalx %
Sforted harrler x x 3
Swanp harcier x x 3 s ol [
Blagk faltan b Y K "
Ferecrine faloon T |x |x |% |Xx ®|x ® x i mw|d [®]xjw]|x]|x
Listie Talcon SERERERE: | = = 3 x 1 x ¥ lxlx) x ]| x
Rankeen keatral xolelx|x x F S k] 2 |xle|x]lx|lx]lxlx]x|x|x|x{x|x]x]|= k3
Brown hawk E |l |z fx * % x i |x Elxlalx|x |x|xi5|x 3
Stubtle guall % = |x % % |x x[x]x
Brown goall % %
el quall ¥ x x L3 X 4 ¥ | = [ 4
Tewln water rail % %
Auztralian spotted orake x %
Spotleas rrake x x
Truady TOOTDEN b £ % |2 x
Swamphen E: ®
Foot % x i = x
Spur-winged ploves % X |x x |x kS X lE = |2 |x|2]lx X |[elx]x|x x| &
Blagk-Tranted dotiers]l ¥ ¥ x x|lx|lx =
Sagtharn si(ne gurlew x %
Japaresa inlpe x ® x % x|= x| =
Eilver gull £ x ] £
Wniskerad tern x I! i x
Feaoeful dove x x x 3 | % L
Fosmen Dpronzedling x |x x L E A Elx = E|x|a x Alxlx|x|=
Brusk bronzewling tl x b x [* x
Wonga plgfon ks X |x x |lx jx |x (= jx B -4 Eix|x|x|*
1

Yellow=-talled black zockatoo 2 |x |n |2 Ix T % !: % |% |x 14| e 3 X|kilx]x x|x
«zam.;-_g:ans coctkatos x z |x Iz |x |z z |z |x | % ¥ | (X |X [|X | =% J:K X|lF:|xlx]lx|ilx
Sulphur-areated sockatoo = |x |z L |x K=z x % fualk|=x x| =
ialahn ] i |x x - S ENE] I [ %
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B e
al=l=s =i |O mle |w @ [l [ e
EX R =R o ] EE [ BFa = (LA by
Balnbow lorlkeet } x
®Mugy larl¥est I|;|:
Furple-crosned Jorikses: x
Lit=le lonikee: L I
Kipg parrot x LR
Crlagen rosella L t! X lE|=x %
Edgtern rosella x 03
Red=rimped parrot
Fallid cuckeo il |® ix|x x| = Xl |x|x z
Erush cuckeo % ] x % | % x x
b
Fan=talled chckes iz lelx |5 % (% x r [ % T x
Huarafield bronge-suckoo % X |lx |x|x x % | X 1 =z
Gnlden trofnse-cucKed }i x % |x |x x x %= X
Fowerful ewl Ix x
Eocbook oWl x ®1lx |x & My x | " ! J
Earn owl | £ x T E
Tawny fragmouth x T |x |x |x % T ]
I
Cwlet ni % % %
White-throrted nlghtjar x ¥
Spine=tafied awift Afe [r ]t fa |2 % |= ®
Fork-taliled awlift Afe e e |1 x
Azure Rimglisher x bk x
Lamghlng kookaturta X XElx jx |=|x |x o (K%
facred kinglimher x = X % x X
Inbiw Des=-egier | |2 |x jx || X
Dollar-pird TI X x x {
Superb lyrebird L] X |t = [ X |x |x |x
Zinging bushlark ® |x x
delzone awallow A A 5 |z XX i: x %
ITres=martin 2 |x |2 iz |2 |x yojx 't 1= =[x
i
Falry =artin r |x |jx |2 x |x 1 x z
L

L9E



Habitas Bloek
Specles B l '| T
=l [ .

= E E f'; & E g8 i re| | = | o] PN ) =l e | Nl el £ e et ol
hustralian plplit | %l x | x x| a|l xf x| x 2| x| x| ox] ®| 5| x| %[ x x| %
-':.il_ack-!‘aceﬂ ruckoo=shrike 1= x| X|x| x| x x| x| =] B| X% 2| z| x| x| x| x| x| 2| ®]| % x| %
[1ttle =uckeo-shrike x x X
Cloada-¥ipd i = x X
white=winged triller J_ x | * 1 * % xL
Australlan pround-thousn x e | x x| x xf x| x|
Spetted gquail=thrush X r|x x| x| x| x| x X x] xlajx] i xi xf x| =
Oglden=-headed Tantall wirbler i X X x| = '.':]
Little grasstlrd W x x| % x| x ::|
Eeed warblap x X r £ x| x L3
Brgsn, ::ung':ark ® x| .x x| x *
Fufous songlark ol I X x| = I = il z) = o=
Ei_te-'.hr:rat.eiﬂ warbler % x : xi'
Weebiil ] t| &) x| = x| x 2] = u X
Strjated thornbill = xlil=] x| x 2l x| ] x| = x| 2| x| = | 2| x| | = x
Lit:le “heornblll xz x|l x| = % = X x X
Erown thornblll x|zl xlx| x| % x| x| x| x| x x| x| =| x| x| 2] xf x| x| x| %] x
Buff=-rumped thornbt11l] x x| ¥|=x X x x| x| = x| =l =] % 5| % I[ x| x| x| =
Tellow=rumped thornbili o= x| = X x| & x =l x| = x X
Khite-prowsd scrub-wren |zl x|x]x| = x| =| x| x| x x| ¥| x| x| x| =] x| ®| x| x| = X
Large-biiled scrub-wren x x x " %
Hemt® wran ® : ] x X
speckied warbler b %
Supert blus-wren T x| x| = ¥ x| x| | % x| x| x| = .f.‘ x| 2] x| =} x| x
Zoutharn Gno-ETen % x
Filot=bird x 3 x| x| x| x x al = x
Grey Tantall Elaizxzlal=z] x| x ]l 2| 2% Th 2]l =] 2} = 1 %] R} =} x} 2] =
Fufous fantall x A x| =] x| x x| x| x x| x| x| x| 2] =
wWillie wagtall % x| x| = x x| = x| x| =] & 5 % ¥ Xl x
Lesden flycatcher k3 x|lx|x x % x|l x x x| x| =
Zatin Tlyaatchar % L3 K 3 % ¥, 3 wlox El x] = x
Restlees [lyvatcher x X x| = x
Jeeky winter ® X x x| x x| %] = r x X
Zcarlet robin x x| x|l x|lx|x x =l = x| x| x| % Poxl 2]l x| x| =] x
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Habitatr Block
Apecias

2lzlz|3E B e [alal] ol mle el ol el al 2]zl 2iz]|2l 22l =] 2]2 ]2
Red=capped robin
Flame robin lel= |5 =% x x|x|x|x xlxlelx]jxix]lx]lx]lx| x| x x
Fink robin % x x x
Rose robln = vl x x
¥eoded pobin % x X X
Seuthern yellow robln X £ |= | x 2 x|z ifx L x| x| x]=]x] x| =
Golden whistler |4 z|= x rjxfx|=|x ]l xlx]x x| x| x| 2| =
Bufgus whistlep x 1 |x x rlxl®|x|= slxlxl=x|=x]=x]x]x]|= x| x
0llve wWhistler x % |x % |x]|=x S x| %|x x| x| %
Orey snrike=throsh x |z |x x x| x|x|x|=x Ylrl=z]lxlxlx]x| x| x]x|z}x]x
Shrike=tit x % lx % x x X X 2|z x
Ezstern whipbird x x xjxlx|x X X x|l x| x| X x
Crange=-winged aittells % zl= |x x x x| x ] r}x %)l x X
Brown tree-cresper I |x x x x|x X X X x| = X
White-throgled tree-areeper x T |x X A ERERERE] slalz]lx]lxlx)=e]x x| = E
Red=-browed free-oreaper X = X x ] x| =x|x X
Mistletoe bird x x |x x x x|z x x x| x x
Spatted pardalote i lxi=x : 4 rlxlx]x|[x x 4 I 1% | x| % X x
Tellow=tipped pardalote % T |x [=x % = ilx [x x X
Esatern stiriated pardaloete X x |lx = i x{xlzxlx |x x x|lx|x % rlxlz]lx]l=x
Stristed pardalote % x |» x % z|x x|z = x
Irey-breastied silvereye 2 |lx |z |=x |= X x|x|x|x |x x| E]|x|x]e]|X]|X]x
Lowin honeyeater X
Fupoous honeyeater X x|x |=x x x rlx|2|ejx]|x]|x|X|x x
Yellow=rzead honeyeaxter x|z |x |x |= x xlx |x|x | ¥ |x|x]|x|x x|x]x|x)x|x}x
Wnlté-pluned honeyeater ® % |x |x ® + x x | x x
Wnite-exped honeyeater I 2 lx = |z |x x zlx |2 = |x slx|x|x]|x|x|x|x]x|x|x]x]|x
Yellow-tufted honeyester x x |% x |l x = x x
HBprown~headed hopeyeater x z I= |= x |x|x|x |x x|z lx|=x Elxlx]lx]=x X
Whiteo=naped noneyester xlx Ix |x |= ] x(x|x|x |= x|z lxfx r|lx]x|x X
Black=-chinned honevester x x %
Litele friar=-bird X x|z = x|= x|=
Nolsy Ppiar-bird X T |x |x I N ESE. x rlxlxz|x|=
Crescent honeyeater l ]: iz I= [x x| = x Iz x|x x| = x
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Diamond firezall
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Magple larx
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Aagrralian raven
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Introdused species
Skylars

Blagkbird
fong thrush

Galdfinch
Greenfinch
Starling

House sparrow
Tree sparrow
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Epesies Habitat Bleck
Eleln I | e ] W | o
Epzgntifis Fome| Jommon Nace E é = E E & - ":-: il Lt Ll S h‘ﬂ- bl B R e Ll il B ] el A e o
Amphiboluran Mountaln | |
diemenaie dragen ® x| x| x x x| x| x | o®] x| 2} %
4, muripaizs Tres dragon x )R |x X % x x| & X ox x
Fhyafgnot e Jippsland
Iraueurii water dragon
hpuigeid X | |: x| x| x| »
daparue varfus | Tree goanna E3 x| % | L3 = &
Anotis mascopi | Meloy's skink ® x| x|= x % x| x| = x x| x| x| X| = x| x
Codnstne Large =xpiped | |
robuatuy skink { x|x | = ! L]
£, taenisitsus | Copper=tailed r
Bink =z x| x 5 x
Zpe r fa - Sunainghan's |
sumnlnghged skink AER | X % X Xl K X
E, pasme{lia | | | |'|
{ntermads Bock srlnk { x|x E| R = %
F. phizid White's skink i ¥ lx | I] % % *
Hemiargie Thres-tosd !
dapreatensia shink 1 £ |=x LA 3
Ledolopisna Coventiy's J H l
qopensryd skink x (x|= |1L i xf oax(a x| Ay = "‘
- L
L. Jeldagts Deifzate memid | | i lx | 1= o I
L. entricce- Orass akink Im bx !x %= xlx x 2l x| xf=]| x| x =l x| x| % x X
toapusiy | | | ! |
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Zpecies Habltmt Block
S T

i 3 |= = 2 Ex E B 1] 1 - [ e E e | o

T B i o= E (| — o =

Common  Name T IElSlsl S EBIR|BIE wf | = A== - =
L. gufishenoti |Garden skink Y 2 x| = x x |x x [a B i
L. musrelinn Aease]l nkink nl = x x X |x
L. srliimecza Treee-11ned

Exlng ol I X
Praudompiz Speteer's sRiAnk 5 X X
Fpenaeri
Spaenomoraue  |[Alplne warer
Eoaaipatol axink X
F. tympamus{Cd) | Warter sklink 2l al x| = = Ix 3
£ :zq:qn..-:l"-‘:.' Harer skink X
Filiqua Jhe oak skink n x
aafuaringd
T. sfgredutea |Scuthern blus

Tongut L ] 3
Typlope #lind anake
nigreegeng
Angtrelapa Gopperhoad X| x| % x |x
Sunerbus
Cryprophis Smalli-eyed snake
rigpred 2and
apprdalia White=]lpped el 21 x X
sorenpides snake
dotgoiia Tlger snake el w
fautatis
Pacudacaia Red-bpllled
PEPpAyPIQoLKE rlack snaks Ed
Foewdonafe Brown snaks
cazefilin
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FPAUNA
D, AMFHIBIAN LI3T
Spezlea Habitet alock
= =ls Fart (=0 o el e | u || e ] o (=]
¥ = | -1 i L
Sofentife wame Fommon name E A 0 R R R o e B - I R T
Fanidella frotsson 23starn
aightfara Troglet x(¥(r(x|xl K] x{xg R . 2 2t x| x| x| x| x| x| x| x§ xlx % I=
Fecopinie [Victorian
tfeioriona Tragle: x|l 2| xlx]n| 2] x % x x X x| = X
Eelioporul Flant
auatrazlisoug vurroWing Trog Xl = L
Limmodumagiea Faatern banfo
dumerilid rrog X xl 2] x| =] % x % %] x| x| x| x = X |x
L. paronid Brewn=steolped
£ E x| x| x| x| = x i xf x| x] = %
L. todgmaonienzis Spotbed grasa
o x| % x X x = o x x
Feewdophyrna Browa
bibronii topdlet | x] x| x X
F. dendypd outhern
toadlet t| x| x| x x £ x| x| = £ x| | x|x i|x
Literia panifomia Preen and |
golden bell
frog x| x| x o=
L. euing Browh tree
fopmplaz) Frog x| x x|l x] x> xf x x x X zr x| x| xf = x
Lo ldduaurid Legueur’s [rop x il vl = x x| x| x| =] xf x| =] xf =] x|x
L., maeulata - i x x
L. peronsi feron's tree
frog x x| x| =« x
]
L. phyliochroa Leal préen |.
trees Irag X 2l =] x| x x x x} X x| ®] x k2
L. veproeguzid Terreadx’s
fep=mplex) traa Trof Xlx|l=x| x| x| x| x| x] X X x NJ x|l x| x} xf x| % XX X |x
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FALNA
E {i}. FISH LIS
Epecles
Sefaneifia nome TOEOn hand o] ml =2 wal e
Hopdasia mordos Ehart-headed
lacprey
Anguilils oustrziip | Shopt=Tirned eel
A rafabardsd Long-Tinned sol
fetpozinng Tictaorlan sTelt
*falaxfss Bonghkeong iniznd mooataln
trout
F. foxii Cox'"s mountaln
trolt x 2
@ elidua Ofnate mountaln
+
Lol ]
B o T L} Frgadiy - ot
s Fiediapi Fosaiuske mountaln
Ut ]
Fresotpastds margzenal Australlan nrayi:nd
Maoguards suriral- Hacquarle perah
aafag
Maooullaohella Trout aed
myoquariendta |
¥, peeld Mirray cod {
Fadepeis marderatua | River hlsekflsn |
Faeudaohritis Conmolll
wrpillc
Ei§1 * = peobably
alaxiag olidus
int i A e
Salme frudca Brown treut x rd 3
F. gairdneri Ezlnbtow trour
Carcegiud zp, Carp
Farda Flupiatilia English perch
(Redfin}
-
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E{11). FISH - Blological characteristice
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i Status Food Spawming
] 5 = J
= ? [ ] o ¥
= b -l — L] = N
8 o G R g - i g | Optimue
el| & 3 - e s 2 |warer
22l 212 518 1228] 2) o | 5] 8 0| sersen
& £ : -
- = L
B:| = b > ; na| & Bl E s | tures & Freferred
Eofemsdfigs Name Fommon ‘lnne =5 | = & =18 .E.; = o = & ey Montha QRHabitses
Wordaoia mopdar Shprt-headed
la=prey * x x x Eoring
dnautlls suatralir [Phort=[inned ael x x 3 ® x| = 3
We rainkardsd lemg~Tinned eel % x X L] LR £ » =
fetpapinnz yiszopdzaiictortan snelt x E £ = ' x 154
\
|

L (= | | 5% [spring
|

*Galdzige Bampbeng  [Inland souniain Cosl
trosl X X ;] Spring waTters
. zoEil ox's mountain fool
|‘.r¢ut = Y x ] Spring WATErS
[, plidua Irnate mountaln coal
TTout x r x ¥aterE
"F. Siwdlapd loptulgko mobntalsn Soal
RETHE z x x FoLRhELT
AL peass
rofdEpadEes MdraenSilstralian grayling F x n |I _|March )
Weequarfs suztral- Mazquaprls perch Sep. = Feola b
maioa X x E | % I ] Feb. tEok=
| watars
okl lochella Foout ood | 2 =0 ol v R
sogkarirtaiy ] a x ! 20 Fokt,
. paald Rurray sod x % x | 1 Eep, = Desp holek
Fab. xwith snagl
Cadepaty mgrmoratus Flver Hlackiizh ] x x x| = 1 Ipring - lSnags and
eanly TNl [ b el B
| [T el g BRLKE
Paeudarhrizia Congolill | |
proilld X L3 kS X X x
i ¥ = probably
Frizriga olidus |
] grd xped || |
o -0 Soml |
Ealmo prufia Erown trout %, x x x " L | B° =35 |June CETATE
5 & o
F. gairdeer Fainbod trount x x x x x x B¥ - 187 AUEuET Conl
| — [ e | |
e it ‘ . -
erI841ud ap. farp = X X ] x x 158 Ipring= Siow |
[ L o
Ferog flupnfaziids Engllsh perch 5
[Redfin) 1 ] x P ) 11 Enrly 31 mw
J_ spring wALOTE
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IN SURVEY - SUMMER 1973 1974

Orderp

HARITAT TYFE

lEiuerine Forent |Alpine Open Rrear Bup-Alpine

Weodland
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.
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[WaF )
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W Tha
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Lestidae
Negapodagriagldas
Asahnldae
Zynthemidae
Litallulidas

ol el

™

b el

Blgte ldae
Bleberldae

Falotermitidae

[ e

Labldurioss
Forfigulidas

i

firipoprerigliae

Tettifonidas
Fryllldas
Eyrgomerphidas
Aarididae

it e

.

B

= Kl A3

HEMIPTERA

Fupybrachylidae
Fulgoridas
Flatidae
Nogodinidae
Mashaorot idae
Cloadidae
Clogdellidie
Turymelldae
Mosbracidan

rPsyEliia&
b

HWiridas
Reduwv] ides
Corelidae
Alydidae
Berytidae
Zoutellprides
Cydnidas
Acanthesomat 1dae
Fentatonldae
Gerridae
Cehteprldee
hotonectidae
Nepldas

et Rl e
L

L

T =

L]

[

= KO RS R L R s

e

[THYSANOFTERA

Phiasorhpipldae
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IMECALOFTERR

Carydalldae

nLE

[

b Faton

P
CPund be T

P LT

[N [ RS e




Order

Family

HABITAT TYYE

verine Porest

(/)

Alpine Open Ares

[QA}

Sub-Alpine
Woepdland

[ZAW)

Wer Open Forest

[(WOF)

Dy Dpern Forest

(=07

L

Lal

2

-a

HEURDPIERA

Damy L idae
Mzntizpldae
Hermeroblloxe
Chpyscpidas

[

-

P n

COLEOPTERA

Carabidae
Dytinc]dae
Hydpophniliidae
Etaphylinidae
Luganicdas
Fasenlldas
Foarabacdas
Buprestidae
Ehrlpiceridas
Elzteridas
Cantharides
Lycides
Yelyridae
Dermest idae
Clerldas
Fralacridas
Coscinellidae
Colydiidae
Tenebrlonldae
Lagrlides
Mopdellidae
Dedermeridas
Enthizidae
Corambycidas
Chrysimelldas
Anthribldae
Eelidae
Attelakldae
Srenthidpe
Cureullonidas
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MECOFTERA

pittacidee

DIFTERA

Tipulldas
cullelidae
Chironosddas
Ceratopopenlidas
Blblonicae
Sziaridae
¥yomtophilldhe
Ahagicnidae
Tabanldag
Stratiemyldae
Therevidae
Asllldae
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EABITAT TYPE
Fiverine Forest |Alplne Tpen Arss Suk=pAlplrs Wob Open Forest |Lrp Ope
- - Woaglard
Irder Fanily -
[HY ) 1oAY (AR TRIFY i

Nuster af stres saccled

i g ! o -

DIFTERA ] 1
[oontinoed)
Bamby 1L tdue
Empldlaas

Dol lehopodidas
Syrphides
Flatystomatidas
Frrgotidae
Tophritldae
dolgmysidag
Laumanildes
Helapmyzidae

] Drojopalliidae
Anthomylidee
Migoidae
Calliphoridae
b Tashinlidas
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el el
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THICHOFTER Hid,

o e

i

BYMENOFTEHA Fergldae
Tzbnaumonldas
Eradornldae
Chryaididae
Seolliidae
Tipniidae 1
Vespidae
Eumenidae
Sphacidas 1 1
Halictidag 1
Formloldae £
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The following table shows the speciles of noxisus weeds recorded in the gtudy ares.

ad by the number of
ing weesd-grourpetioe
roxlows weeds,

Appendix b

Noxlaus

Heeds

Farishes In each bloak 1n which 1t has been recorded.

reatrds In

She black hezde sach eclumn.

& Tew Fapishes have not been eurveyed for Lressnse of

Each one's dlscrlbietion 1% {fndicat=
The total rumber of Parishes iiged in compil-

sLOck
WEED GYECIES o
H 3 - r £ 1 - 5 (AT L D B I SN rEL Y 103 20
(Humber of Porizhes 1n block for whieoh : i - . . P a2 44 " T IBCH B r I E e
recsords exlst) . - . - 0 Mrhe il B s : i v s
Common nase Sclaneifles name
Amsinckts Ampinakia =pp. 3 7
Farhurar burt Tanthius Bpingaum LT 4 1] 2| 3y 1 & b
Elackberry fubug frutlosoua s
AFE - F g L z 3 E 1wl T gllz|1% 3 Ll & 121 11
Bexthors Lipptum fopoaissinun 1 1 1 - €] 3
Cape TEoom Gowiata
mengpeadyians 2 1 s 2 1 T 3
English Lroom Cytloug p2oparius 2 2 5 5 2 i
Fannel Frenfoulum pulpars 1 c 1 2
Forze Vlez surcpasue 1
areat nellein Verdoseun thapsua 3 1 - 1
Hawthorn Crataegud moMagynal
T lagevigesa il e - 1 3 & - i - 3 1
Renleck Cenfum maanlzium 1 z | el 2| 2 il g 1 2 1 u
Harehsuna Narrubiss velgare | 2 32 & 5F F) 1 B
Italian or cut=-01exl
blackbenry futue lasiniciue 1 I 2 1 1 3
dx-ayve delsy CArygantbmum
lduncanthemun 3 bt 3
Tatérssn's Surad Fahiuwm plamtagineun g 21 2| | #
Ragwor: Sengeis Jasobars 1
2. Fohne wort Rupd picum b
rarforabus 1 g r, 213 3 1 T11x B 1 T |18
Zand mustard or MHplogazis
sand posker teruifalia 1
Sheleton-weod Chondrillz Funszes 1 111 ;| 1 6] & 3| 5| & 1 5
St inkwore Fakia src-.‘ra!ru: 1 3 % 1 z 3
Sweat bplar Aoda rubiginces 1 5 g 2 i - 1 1 El T 2110 | 1o 1 5 1118
Thigtle, perennizl
or Caiiformimmn Ciralum groemas ] 1
Thigtle, saffron Carthgmus Iznafua 1 1 3 z 3 z 3
» Saint Cgmigures
by dofaciiiziia i i 1
s EghHTan Intpardun acanthium A i H 3
Thistle, zlender Carduus temuwifispus U 21| ef-6| &1 810} 3] 1 5
Thistle, spoar Ciraiun puilgoss 2 L F Fy 1 i T T 4 )10 b T .
Thistlie, mpotted or
vaTisgEted Eilybum marfanun 1 2| &l 2 11216 6| 3] 8] %] 1 5
Thlztle, star Contauras )
szfsftrapa -
Thorn apple Darurs siramonium 7 1 i
Tobasca Fiacziamz tabacum 3
Trae af heaven Allanihus 2l:fssding 1 1 1 z
Tutsan Bpperiqus
andresaorum 3 1 1
! = -
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APPESDRE %

ATAZAM FAUGIHG BATA

Annueal dalséharge (megalltres] Meyxn arnual dalinity (pilllgrams/litre)
Gavging n - [Crainags dlgaharge/
ination Recording paciicd aria drainrage nred
45 gt B el S Hin]cas A mn (M1 ::] Maximus Bintsun M ar

AvOr W, Rt Aay "1% to Deo *23 Ef: 336,310 2% Oy 112,630 131 Yo data avalladlie

Valeneia Sk (Jan "37 toc Apr '45

Aridge 20 water yoars
i?h:h&ﬂ R.at |pex TRe ta Apr T3]  BS50 167,050 4,560 5T 280 1BE 225 & 2.5 Hl/d | 15 & 152 MlSd 4B
aurhank 2 water years

Pargo R.oast  |dun TG3 ra dpe Y7L B9 795,170 55,10 ITeglen i I a7 & 331 WlSd 90 & GHa Hlsd 33
Dargo® 1% wWater yrars

Delatite A. |Mey *47 to Apy 730 3E° o, Beo 34.,010] 135,510 368 53 & 2L M1S8 2T @ 205 Hlfq 54
8L Tongca 26 water years

Bridpe"

Joguilburn A. |Mzy "S54 o Apr 73| Ssd T96,TED 90,650 403,430 €82 55 & 1B3 Mlfgl 15 @ 3227 ¥1/4 32
it Doheptya® | B Water yexrs

Howgua B.mt |apr "68 to Apr 'T3| 370 314,230 £1.%30( 1%5,000 537 A7 @ £50 Mlsdl 22 § 218 Ml1A4 28
2an Bullen® T OMaRter Jears

fardeson R, [¥ay 'H5% to Apr 73| 38E 4aL,mEg 76,510 47, TED 573 65 B 1375 MLAQ 16 & GD% MLA 3T
it Gerrans 19 water yvars

Erigge®

Eiows R, at May "EE Lo Apr ‘T3 gc2 SEL,010 158,160 12,210 B0 2 8 279 Mlrsa 10 €& 3022 M1/ 34
MandRNS 1F waiep JoErs

Eridge®

Elews 3. Jan t25 to Apr 'O da b g 1] 45,3301 118,160 1wt Mo date svailabile

[Wear Dranchjbl water years

Bt Jnake

Yalles

Mzealister H]Aug "52 to Apr 'T3] 1231 Bi15,8B0l 128,00 Li5.730 3iTh 135 & 12 Ml /9 18 § 1E55 M1/4 47
st Liopla 20 wAter years

Epldgzs®

Hitta Mirsa |Mar *31 te Apr *73) 3634 |2,086,260] 2ns.7a0f  erk,26q 25k 39 & U7y M1SE 16 & A4 M1/d E
R.at Ll water dvars

Falemans®

wirty MItes [Jan 3L te Apr °"TO] 2849 1,535,940] 185,080 724,050 2Ek Mo data svallemie

B.below IF water ¥ears

Gieba JuneL,

Hitte Mizta |Jul "85 to Apr 73] 1A63 G2p 060 131,760F  AT1,587 322 Ho gata evallaffle

R.=21 4f water Years

Blnnomung ie"

hiE



AFFENDIX § [echtd.)
o, -
S Deatnasy fnnval discharge (megalitres) a“;:‘:r:'_"lﬂj‘,l Saldinity (milllgrams/litrel
LK. i " [
Ha?:.::'-l. Recording pavid i"'g?ll dralnape arex
[ ke
Maximum | Mislmus Mean (RLkmE ) { MEE lmum B ndmum Hear
Morass Creek Mav "2 to App 'T3 BEL 125,200 5, RbD 36,650 T4 No Sata mvsllable
at Uplends® |43 water years
Morray F. Jun *55 to Dot 63 REE 276,100 31,540 | 158,000 33e Yo datk sveilable
elow Tin T Water years
Mlne Creek
Hartel Creex May *58 1o Apr *73 267 IndETO 28,9006 1383800 £13 36 08 1190 M1AQ|17 & TES Ml/a |25
at Unper 19 wWeiter Years
Mariel®
hena R.ost Jan "2% to Deo "33 sRs £56, 710 BRLTED | 22 NED AT 5T B S&TI MISA(20 & 237 Mlfa (=%
Fright gy "GO £o darte
IE WRLer ¥ears

rerer Vallewpnsy "38 to Apr 153 T 238,460 531,720 118,340 1ELS Mo Jata avallable

reei At 2L Water years:

Janetion

poky Valley e "33 to Apr Y40 £3 199,580 52,180 112,374 1£24 Ho date zvallaskls

Croek at 21 water Feadrs

Suniction

nowy R-rear fon "32 to Apr T3 (11,896 U647 ,.400 | 174,110{1,58%,270 1z No date awn.'.l'lqn

nchyn®” 37 WEler Years I

oWy Creek Mow Y312 te Apy 73 407 471,000 Ry, B8O 92,930 =Th 378 581 MIF4[1T & 585 Ml/4 |28
elow Grenltglil water YoArs

laz® |

Tambo F.et.  Mxy 65 to Apr "73 §33 BT 130 I TLD €7,.850 s a8 TORLALFT R TEE R1Sa 133
wifts Creek® B water yerrs

jonpangetta HMay "22 to Dez ‘33 [ 2,048 1,147,880 139,860 fide 800 354 CESE 34 Mlfa|2]l & 230 MlSd (21
T Waterfond®an "€6 e Apr 'T3

B warer years
: The umi: uzed for average annuxl PHlseharye oer wnls Jrea (M1 ke 13 eguivalant toc the ﬁfp‘--".i:f rsnafl
in wiTtimbires.
" Cumrently opernrisnal mration |I |
L




L EPAUTORS

METHIG THIT

ETRIG TO IMPERIA

AL

y1 . Pk
glllifetpe (o
¢

genlicel on

[EF

[

=atrE (A [3E.5 om)
Ellometre f¥=)
heziare (hal mcrd (ae 1 |
ATCA square glioperre [Sqoare =ile (=g =ile) 1 1 Em
(g wr)l= 100 maj
pound 416 1 kg= 23000 1
Mess Lanne (T} Lan 1t = D.g84 ton i
(= 10,080 kgl
o P S 3 a gl
subvle cerre fu') fouble fpat (fr¥) 1l @p" . wab LE 1 a
super foot {rimbord - 1.7 fuper Test fpie 1 G.00783.m"
s - 2.6 supor fast 3 8.003 n~
Folur = B 1)
iz [Hoppua log wolume)
megallitre (1] pore feat faz 1) 1 Ml = 0. 5098 sa It 1
f= 1,000,000
Litres]
i v o i = = y 15 o Eis 0P o 1 =)
Tempearature ?5_’.:“ Celztlia dagrae Fanrenheit (°F) 1°C = B.19 i 32} 1 =)
Ltonnes per LuENA1s fROTE 1 ke = 18,9 bushels/fas {wheat) |1 tina
hectara {t/hal = 17.9 bushels/ac [baries) 1/ ha
= 22,2 bushels/en (pacs) t/ha
Campaund =1l] Lerams poF  |parts per =illion (ppmt |1 mef]l = 1.000 pps= 1
Inita litre (mg 1)
litres per Fallony per hetr [ephd I 1fs = TRILT gph 1
socnnd | 17s)

9LE



