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FOREWORD

The Land Conservation Aet 1970, estab-
lished the Land Conservatlon Council,
whose function is to "carry out inves-
tigations and make recommendations to
the Minlister wlth respect to the use of
public land in order to provide for the
balanced use of land in Victoria".

This report sets out to describe and
assess the natural resources of the pub-
l1i¢ land in the Alpine study area, and
provides a factual basls on which mem-
bers of the community may base thelr
submissions to the Counclil. It ensures
that all those persons and bodles who
have an interest in the future use of
public land in thils area can obtain and
study the basic information, which the
Council itself will study, and so make
informed and constructive suggestlons to
the Couneil for 1its conslderation.

In makling this report avallable, the

Land Conservation Council
464 St. Kilda Road
MELBOURNE 3004

government hopes that all Interested
parties wlll be able to partlicipate in
an iInformed fashion in the process of
consldering how publlic lands should be
used. It 1s hoped that, 1n making sub-
missions, members of the community will
use as a basls the informatlion provided
by this study. The Councll will make
its recommendatlions only after due con-
sideration of those submilssions.

Demands for land for varlous purposes
are many and varled, some of which are
compatible and some conflleting or com-
petitive. It 1s therefore important
that decisions made are based on factual
evidence, not on subjective criteria.

Submlssions are now invited and should
reach the Secretary of the Land Conser-
vation Council within 60 days of the
publication of this report, as notifled
in the Victorian Government Gazette.

S.G.McL. DIMMICK
Chairman



(viii)

LAND CONSERVATION ACT 1970
EXTRACT
Fublic land "Reserved forest" and "State forest"

have the same meanlngs as in sectlon 3

Section 2. of the Forests det 1958.

(1) "Publiec land" means - (2) The Governor in Council may on the

recommendatlion of the Minister made
(a) land which 1s not within a city after consultation with -
town or borough and 1is -

(a) any Minister of the Crown in

(1) unalienated land of the
Crown 1including land per-
manently or temporarlly
reserved under sectilon 14
of the Land Aet 1958 and
State forest;

(11) wvested in any public
authority (other than a
munlicipality or a sewerage
authority within the mean-
ing of the Sewerage Dist-
ricts Aet 1958); or

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

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

whom any land 1s vested; or

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

by proclamation published in the
Government Gagette declare any such
land to be publiec land for the pur-
poses of this Act.

Funections of the Counecil

Section 5.

{1) the Council shall -

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



(2)

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

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

In making any recommendatlion the
Counecll shall have regard to the
present and future needs of the
people of Victoria in relation
to =

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

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

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

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

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

(3)

(4)

(1x)

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

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

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

Where the Council recommends the
alienation of any land the recommen-
dation shall include the Council's
opinlion as to the best method of
alienating the land to ensure the
most satisfactory use and management
of the land in the public 1interest,.

Any person or body may make submis-
slons to the Council as to how any
public land can be better used to
meet the needs of the people of Vie-
torla and the Councll shall consider
any such submisslions before making
any recommendatlon under paragraph
(a) of sub-section (1).

Investligations, Notlces and Reports

Section 9.

(1)

The Council shall not make any
recommendation under thils Act in
relation to any district or area
without a prior investigation of the
district or area.
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(2)

(3)

Before commencing any Ilnvestigation
under paragraph (a) of sub-section
(1) of section 5 the Council shall
publish a notlce 1n the Government
Gazette, 1In a newspaper circulating
throughout the State and in a news-
paper circulating particularly in or
in the wvilelinity of the area or dist-
rict to be investigated stating that
an investigation of the district or
area described in the notice 1is to
be carried out for the purposes of
this Act.

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

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

(b) give notice in the Government
Gagette of the publication of
the report, the address where
coples of the report may be
obtained or inspected and stat-
ing that any submlssions to the
Council in relation to such
report will be consldered by the
Council if they are made within
60 days of such notlce; and

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

publlication of the report, the
address where coples of the
report may be obtalned or
inspected and stating that sub-
missions may be made to the
Couneil and the date before
which they should be made.

(4) The Councill shall conslder any sub-

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

Notice to be given to publlec depart-
ments and authoritles 1n certain
cases.

Section 10.

(1) Not earlier than 60 days after

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

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

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

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



and shall consider any submissions
received within 60 days of the send-
ing of such copy to the council,
authority, department, person or
body or in the case of a public
authority or government department
wlthin such longer perlod as may be
agreed upon between the Minister and
the Minister administering that
department or responsible for that
authority.
(2) Where any recommendation is made to
the Minister under this Act it shall
be accompanied by a copy of any sub-
missions received from any person
body department authority or council
pursuant to the provisicns of sub-
section (4) of section 9 or sub-
section (1) of this section.
(3) Where the Council has made a recom-
mendation to the Minister under
paragraph (a) of sub=-section (1) of
section 5 the Minlster may, after he
has given not less than fourteen
days notice of his intention so to
do to the Minister administering a
government department or responsible
for a public authority recommend to

Lx1)

the Governor in Council that notice
of the recommendation or that part
of the recommendation that affects
the government department or publle
authority concerned and where notlce
of that recommendation or part is so
given by the Governor 1n Council 1t
shall be the duty of the government
department or public authorlty to
use all diligence and dilspatch to
give effect to such recommendation
so far as 1t affects any land vested
in or controlled by 1t.

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

Section 11

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

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

Office, Ta Parliament Place, Melbourne,

3002.
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AIMS AND METHODS

This report brings together information
that is relevant to decisions regarding
the future use of public land in the
study area. It describes the physical
nature of the land, examlines the exist-
ing and likely forms of land use, and
assesses the hazards associated with
these uses. The report does not contain
recommendations, but aims at providing a
factual basis on which land use recomm-
endations can be formulated.

Existing information collected from pub-
lished reports, government departments,
public authorlitles, private organlza-
tions, and individuals has been supplem-
ented by short-term surveys of plants,
animals, and potential areas for poss-
ible future alpine resorts.

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

The text 1s divided into four maln sect-
lons. Part I, an introductory section,
outlines the conservation principles
that are followed and gives a brilef des-
e¢ription and history of the area.

Part II describes the main features of
the environment - for the whole study
area in most cases. Maps accompanying
this report, in volume 2, show physlo-
graphy, topography, geology, rainfall
and water resources, vegetatlon on pub-
lic land, and land systems.

Part IITI deals with the main forms of
land use that are lilkely to make demands
on public land. Hazards asscciated with
these land uses, such as soll deterlora-
tion and fire, are also discussed. Rec-
reation, primary production, and mineral
maps are found in volume 2. An indicat-
lon of wood resources may be obtained
from the vegetation map.

Part IV provlides more detailed informa-
tion and, for convenience, the study
area has been divided into 20 blocks.
The information is set out in a consist-
ent format of headlngs so that the
reader can readlily find specific inform-
ation for any block and compare 1t with
others.

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



CONSERVATION PRINCIPLES

Conservation 1s concerned with Man's
relation to his environment. It 1s
often sald to be the wise or balanced
use of resources. Because "wlsdom" and
"balance" are not absolute terms, the
princlples set out here attempt to ex-
plaln this concept.

Conservation can be consldered as an en-
deavour to antlclpate and resolve con-
flicts between the individual and
society about the present and future use
of resources, and between competing uses
of the same resource. The conservation-
ist must be aware of long-term needs and
recognize that a community requilres land
for recreation, scientific, and aesthet-
ie purposes as well as for the produc-
tion of food, timber, and minerals or
for urban and industrial use.

Natural Resources
Two broad classes of natural resource
may be distinguished, according to
whether they are renewable.
Non-renewable resources
The quantity of these resources does not

increase significantly with time, and
use consumes them. In the last century

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

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

Renewable resources

The quantity of a renewable resource
such as timber may increase or decrease
with time. Animal and plant communities
and landscape fall wilithin thls category.
Abuse of these resources may reduce them
to such a poor condition that the prac-
tical cpportunity to restore them to a
desired state 1s lost for many generat-
ions,

Conservation of renewable resources
requires a thorough understanding of
ecologlcal principles and development of
sound management technlques based on
those principles. An ecosystem typical-
ly contains many interrelated compon-
ents. A change in any one of these will
have effects elsewhere in the system.

In general, an ecosystem with a diverse



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

Man 1s part of the ecosystem and, like
every other organlism, influences and is
influenced by the other parts. The dev-
elopment of new techniques has lncreased
his ability to modlify the environment,.
Many new techniques have both advantages
and disadvantages. Often the disadvant-
ages are not obviously linked to the new
techniques and only emerge in the long
term - for example, the use of insecti-
cldes can increase production of food or
fibre dramatically, but may alsc reduce
the population of predatory birds and
insects and so encourage the bulld-up of
populatlons of other insect pests.

Relations Between Resource Uses

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

For example, the relation between timber
production and pilcnicking within a
forest may be complementary in the sense
that picnickers galn access along tracks
and use open spaces created during tim-
ber operations. It may become competlt-
ive if logging makes the forest an un-
sultable picnic area, and at other times

TB4B /76 =2

plenickers may present a considerable
fire risk.

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

The Principles of Land Use

In the past our soclety has grown (and
the economlec welfare of the people 1im-
proved) through mining, farming, timber
production, and industrial development.
These industrilies have usually been glven
prime Importance when declding the use
of natural rescurces. The present patt-
ern of land use 1s, of course, a result
of these past decisions.

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

The concept of balance 1s fundamental to
land use and is directly related to the
values that socilety puts on the goods
and services that the land can provide.
It also involves consideratlion of the
needs of all sectlons of soclety, on
both reglonal and State bases, as well
as those of this and future generations.



These needs should be clearly stated as
aims.

The intanglble values of recreation,
aesthetics, and preservation should be
recognized by providing land for these
purposes, and by considering the impact
of other land uses upon them. The pres-
ervation of outstanding natural features
should be considered.

Where several land uses are compatible,
land should be available for the most
beneficial combination of such uses. To
achleve this, 1t may be necessary to

define majJor alms and to assess levels
above whlch secondary uses are unaccept-
able.

Where land has been committed to a par-
ticular use, it should be managed so
that its capabllity for that use 1s not
impalred. Uncommltted land should be
maintalned in a econdition that will
allow the widest possible choice of
future uses,.

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



3. THE STUDY AREA

The Alpine study area occuples a large
part of the Victorlan Eastern Highlands
- extending from Mansfield and Licola
eastwards to the Snowy River and Murray
River headwaters, as indicated on the
locality plan facing page 6.

This reglon comprises parts of the
Shires of Mansflield, Oxley, Myrtleford,
Bright, Tallangatta (formerly Towong),
and Upper Murray in north-eastern Viect-
orla.

In Gippsland, about 80% of Omeo Shire
lies within the study area and also por-
tions of Maffra, Avon, Bairnsdale, and
Tambo Shires.

With the exception of Omeo, the

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

Most of the publie land (as defined
in the Land Conservation Aet - see page
ix) 1s unreserved Crown land or reserved
forest. Private land is mainly concen=-
trated in the Omeo and Tambo Shilires,

Although it includes all the alpine and
most of the sub-alpine environments in

Vietorda, the area contalns a wide range
of natural envircnments. Physlography,
climate, solls, and vegetation all show
a marked varlation over comparatively
short distances 1n some places.

Dry "rain-shadow" wvalleys contrast mark-
edly wlth adJacent mountains character-
ized by wet montane forests and, at
higher elevations, sub-alpine woodlands
and alpine herbflelds. The mountalns
are a highly important source of water
for Victorlia and contribute about one-
quarter of the flow in the State's river
systems - the highest elevations being
the most productive. Water guality in
streams in the study area is high, and
most of them flow relatlvely reliably
throughout the year.

Streams contribute water to a number of
storages (used malnly for irrigation
purposes) outside the study area. The
Dartmouth Dam project when completed
will be the largest water storage 1n
Victoria. This 1s completely within the
study area. It will supply water for
irrigation and for hydro-electric power
generation.

Most of the public land is in one large
contiguous area that has high nature



conservation wvalues. It 1is highly im-
portant for the conservation of animals
that are characteristlic of and common 1in
the mountains as well as for the vegeta-
tion that forms thelr habilitat. Moreover
many plants are endemic to the study
area. The rare mountaln pigmy possum 1s
only found at a few locatlons at the
highest elewvations in the study area and
in the adjacent Kosciusko area., These
elevations also contalin a characteristic
inseet fauna found only in alpine and
sub-alpine regions.

Some land types are fragile and prone to
damage. The alplne 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 pro-
vide 32% of all hardwood sawlogs produc-
ed in Victoria. This represents B85% of
Vietorian seasoning-quality sawn timber
and nearly one-gquarter of framling timber
for house construction. 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 their home-
property pastures with grazing blocks on
publie land, thereby running higher num-
bers of beef cattle than thelr property
alone could support. Most of the sult-
able 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 coloniles for later
harvesting of nectar flows elsewhere.

Recreation is a major use of the study
area, which contains the three largest
skl resorts in the State. The region 1is
very important for cross-country skiing,
bushwalking, and adventure driving - all
rapldly Increasing activities. Some
areas still have wilderness values - a
dwindling rescurce in Victorila.

The Kiewa hydro-electric scheme is a
small but important producer of electri-
city, used mainly for peak-=load supply.

Mining has dwindled in importance since
the gold-mining era, but significant
reserves of construction materisls and
of several minerals exlst at various
scattered localities.

While some uses are non-competiltive,
there are also a number of competitive
uses of the study area. Careful alloe-
ation of land areas and control of use
in space and time as well as in terms of
actlvity levels can achleve a balance of
land use.

Population

The permanent population of the Shires
plus the town of Balrnsdale in 1975 com-
prised only 1.6% of the total Victorilan
population (see Table 1). This percent-
age has decreased steadlily from a level
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of 2.2% in 1954. Only in the Shire of The actual study area, which comprises
Myrtleford has the population growth only part of each Shire, has a corresp-
rate exceeded the Victorilan average. ondingly much smaller population than

-

Omeo townehip liees in the centre of an agricultural area.



Table 1

POPULATION STATISTICS FOR LOCAL-GOVERNMENT AREAS

Population at Census June 30

1976
1954 1961 1966 1971 fopeldsinary)

Avon Shire 3,223 3,230 S A ey 3,090 2,999
Bairnsdale Shire 4,119 3,551 3,606 3,741 4,477
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 5023 4,423 4,275 4,260 4,355
Myrtleford Shire 2,658 3,770 4,374 I, 434 §,147
Omeo Shire 2,072 2,145 2,026 1,858 1,605
Oxley Shire 4,356 5,185 5,318 54595 4,973
Tambo Shire 5,085 5,431 5,558 5,688 6,335
Tallangatta (formerly

Towong) Shire 4,385 4,207 h,079 3,768 5,097
Upper Murray Shire 2,521 2,938 35337 2,676 2,557
Total 53,310 55,616 56,740 57,083 59,429
Victoria 2,452,341 | 2,930,113 | 3,220,217 | 3,502,351 3,646,301
Melbourne Statistical

Division 1,589,185 | 1,984,815 | 2,230,793 | 2,503,022 2,603,578
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the preliminary regional total of 59,429
persons in 1976. The region shows a
small but definite trend towards urbani-
zatlon. The largest town within the
study area 1s Mount Beauty, which had a
population of 1,570 in 1971.

There 1s, however, an increasing influx
of visitors to the study area throughout
the year. In summer a high proportion
of visitors use the areas closer to Mel-
bourne, but are more dispersed generally
than in winter. In the season, the ski
resorts of Mount Buller, Falls Creek,
and Mount Hotham are well patronlzed and
many day visitors to snowflelds come
from Melbourne and other areas of Viec-
toria, or stay at nearby centres such as
Harrietville and Mount Beauty.

Visitor use 1s expected to continue to
increase as urban centres become larger
and the lelsure time, dlisposable 1ncome,
and mobility of thelr populations in-
crease, The demand for goods and serv-
lces by wvisltors 1s likely to support
the trend towards urbanlzatlon.

Employment

While the tourist 1ndustry 1is increasing
in importance, the timber and agricult-
ural industries are the main ones that
have continued to sustaln local populat-
ions, There are no manufacturling indus-
tries within the study area. The Klewa
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The timber industry provides occupation
at various placee around the study area.

hydro-electric scheme provides employ-
ment In the Mount Beauty reglon.

The timber industry 1s an important fac-
tor contributing to the stabllity of
population centres both within and out-
side the area. Heyfield, Mansfield, and
Swifts Creek are among a number of towns
that rely on 1t to a varylng extent,

The Barry Mountains (opposite) - location of various resources including water,

recreation, timber, and natural areas.
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The pattern of employment based on the
industry is likely to change 1n future
as the mature hardwood forests are cut
out, Alternative hardwood sawlog supp-
lies will be increasingly sought from
fire~-regrowth forests as these reach
maturity. More than 64% of these re-
growth forests are ocutside the study
area, malnly closer to Melbourne. In
some centres that currently draw sup-
plies from the study area, employment
opportunities may decrease as a result
of the shift from one socurce of sawlog
supplles to another,

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

Transport

The transport system 1s influenced by
topography and the maln 1lndustries of

agriculture, timber, and tourism. The
main agricultural areas of Omeo, Benam-
bra, Swifts Creek, Wulgulmerang, and
Gelantipy are well served by roads,.
Timber-extraction tracks alsoc provide an
important form of access and in some
cases have been upgraded inteo tourist
roads.

Access between north-eastern Victorila
and Gippsland is difficult during win-
ter. The road between Omeo and Harriet-
ville via Mount Hotham is cleared of
snow regularly and the Omeo Highway and
Corryong--Omeo road may also be used.

References
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An understanding of present land-use
patterns and the condition of the land
in the study area 1s assisted by an ap-
preciation of when and how 1ts resources
were used In the past. Aborlglines made
few demands on land resources, but the
advent of Europeans early last century
heralded a serles of changes 1n resource
use, These had varying impact on the
land, according to the type of use, 1ts
intensity and duration, and the particu-
lar characteristics of that land.

Settlers introduced domestic grazing
animals wherever sultable forage occcurr-
ed. The best land was appropriated and
cleared for pastures durlng the late
18008 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 be-
ginnings of settlement.

An added land use was the mining boom
that expanded and then collapsed during
the perlod from the 1850s to the 1920s.
This greatly added to the wealth of the
developing State and left a legacy of
numerous access tracks, alluvlial work-
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HISTORY

ings along many streams, and mine tail-
ings at wvarious gold-reefing locallitles.

The combined effects of grazing and min-
ing assisted the establishment of black-
berrlies and other weeds, which thrived
on river flats and beside water-courses.
Blackberries were probably introduced in
many cases by miners and settlers to
provide a ready source of fruilt.

After the Second World War signiflcant
demands for timber and recreation were
made on the study area and these have
continued unabated to the present. Many
mlles of logglng roads and flre access
tracks have been constructed, and many
timber stands harvested.

The most obvious features assoclated
wlth recreation are the alpine tourist
roads over Mount Hotham and Mount Skene,
which were opened in 1936 and 1969 res-
pectively, and the alpine villages at
Mount Buller, Falls Creek, and Mount
Hotham. Development at these localities
gained momentum in the 1950s and 1960s
and l1s continulng.

Apart from a bushwalking boom during
the 1930s, the use of the study area for
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various recreation activities has in-
creased greatly slnce the 1940s. The
main activitles are skling, bushwalking,
recreatlon driving, and fishing. The
maln usage has been in the western and
north-eastern sections of the alps.

Aborigines

Aborigines lived 1In the study area for
many thousands of years. They had att-
alned a state of harmony with the land,

Aboriginal axe quarry near the Howqua
River.

as thelr numbers were small and thelr
wants few. Probably the most signifi-
cant effects on the land were changes in
vegetation brought about by thelr use of
fire in hunting animals and attracting
herblivores to the succulent herbaceous
regrowth.

Fossums 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 nelghbouring tribes
would gather on high plateaux to catch
and recast great numbers of these in-
sects. i

several tribes 1inhabited the study area.
Chief among these was the Jaitmathang.
One section - 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 ex-
tensive area that included the head-
waters of the Ovens, Klewa, and Mitta
Mitta Rivers and extended north-east to
the Murray River at Tom Groggin. 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 territories practic-
ally all of the study area south of the
Great Dividing Range. These territories
extended south to the coastal plain,
where the tribes were mostly located.



Journeys into the forested mountains
were few.

It 1s difficult to determine which
tribes occupied particular localities in
the area enclosing Mounts Buller and
Cobbler, as the boundaries of four
different trlibes 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 Macalister River to Mount
Howitt and thence down the King or How-
gua Rivers and the route along the Tambo
and Mitta Mitta Rivers.

With the advent of Europeans, Aborigines
dwindled in numbers and the tribes virt-
ually disappeared by the 1860s. The only
present evidence of their long occcupat-
ion includes an axe guarry at Howqua,
camp sites around Omeo, and implements
found on the Bogong High Plains and at
Mount Buller.

European discovery

The first recorded sighting of the Viet-
orian Alps is that of a peak, now known
as Mount Buller, noted by Hume and
Hovell as they passed through the Mans-
field area in 1824. It was, however, 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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Fressure 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 MecKillop, Livingstone, and
McFarlane in 1835. Edmund Buckley is
saild to have explored the Bindl and
Tonglo areas by 1837, but the mountains
to the south of Omeo still formed an
impenetrable barrier and it was left to
Angus MecMillan to open a route from the
Monaro to Corner Inlet in 1839/40.

McMillan 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 Monaroc via the Omeo
plalns, and in August McMillan set out
again with a larger party. They trav-
elled via Omec and the Tambo Rlver and,
after much hardship, reached and named
Lake Vietoria in January 1840.

McMillan's route from Omec to Gippsland
was followed in that same year by Count
Strzelecki, who had climbed and named
Mount Kosclusko before trekking to Omeo
via the vielnlty of present-day Corry-
ong. Strzeleckl then continued, suffer-
ing extreme hardshilp, through the South
Gippsland hills that now bear his 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 nhe returned to
the mountains. He then ploneered tracks
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between the goldfields and was eventual-
ly killed by a fall from his horse near
Iguana Creek 1n 1865,

The Bogong High Plains were flirst visit-
ed by John Mitchell, who climbed from
the Kliewa valley in 1843, and in 1851
they were approached and traversed rom
the Buckety Plain Spur by Brown and
Wells. These two remained in the area
as stockmen for some years and pioneered
the route from Omeo to the Ovens wvalley
vlia Mount Hotham.

Early settlement

Pastoralists moved thelr stock into the
east of the study area from the Monaro

Farly settler's hut near Benambra.

region. The Omeo district was among the
first to be used for grazing, and the
runs occupled by the sguatters were some
of the earliest In the then Port Phillip
district of New South Wales. The Lime-
stone--Omeo reglon and the Upper Tambo
valley became the gateway to the extens-
ive grazing areas of Gippsland in these
early days. A track had been cleared
from Omeo to the Gippsland Lakes by 1841
but access remained poor for many years.

Grazing began on the Omec plalns and
Benambra Creek valley in 1836 and exten-
ded east to Mount Lelnster in 1837,
south to Bindi 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 east-
ern part of the study area, the Nariel
and Mitta Mitta valleys 1in the north-
east, Merrijig and Howqua 1n the west,
and Glenfalloch on the Macalister River.

For many years the settlers had no legal
clalms to ownership sc improvements were
few and properties often changed hands.
Fencing of stock - as an alternative to
shepherdling of sheep and perlodic must-
ering of cattle - began as the selection
legislation of the 1860s came into
effect, During the 18705 the large runs
were broken up, with the better grazlng
land belng selected first. This pattern
of selection has resulted in most of the
freehold land and present population
being concentrated in the Shire of Omeo
and on the Wulpgulmerang plateau 1n Tambo
Shire,



Other scattered selectlions, such as on
the Dargo High Plains and in the Wonnan-
gatta valley, have also remalned freehold
but thelr owners have used them as out-
statlons, 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 comblned wilth overgrazing
caused eroslon. This was aggravated by
the depredations of rabbits, whleh had
built up from small numbers in the late
1890s to plague proportions from the
1900s to 1920s.

Grazing

Grazing of public land by domestiec live-
stock has continued from the time of the
first pastorallsts. The hilstory of
grazing on the Bogong High Plains has
been well documented. Grazing 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 country in summer, or during
times of drought, to graze the mountaln
meadows and the grassy floors of the
surrounding woodlands and forests.

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

Overgrazed herbfield - about 14 years
after introduction of grazing econtrol.

Overgrazlng and burning contributed to
opening up the previously continuous
rround cover of grass and herbs,and wind
and water eroslion resulted. Because the
alpine environment ls so harsh, revege-
tation was extremely slow. The mossbeds
and peat solls of dralnage llnes also
suffered damage and increased stream en-
trenchment, which further extended de-
terloration by allowlng faster dralnage
of these hydrologlecally sensltive areas.
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The seriousness of the deterloration was
recognized during the 1940s, and govern-
ment departments concerned with soil
conservation and land met with a commit-
tee of cattlemen. The meeting 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 their
entry and removal from the Bogong High
Plains. Areas such as the summits of
Mount Bogong, Mount Hotham, Mount Loch,
and Mount Feathertop, where restoration
of ground cover has been slow or where
deterioration has continued, have been
withdrawn from grazing.

Simllar controls have been extended to
other alpine areas where the environment
is highly sensitive to grazing pressure.

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

Similar grazing practices were used in
other high-country areas such as the
Bennison, Dargo, and Nunniong plateaux.
In some instances cattle spent the win-
ter grazing in sheltered gullies below
the snowline. Grazing of the lower
valleys was more common in earller years
than it 1s today. Its reduction has
been due to several factors, beginning
with the rabbilt plague 1in the early
1900s, when forage was eaten out or
fouled by rabbit droppings. The spread

of weeds by varlous agencles and the
growth of scrub following cessation of
regular burning have continued toc 1limit
the use of these areas,

The mining boom

The dilscovery of gold followed, and ex-
ceeded grazing as an economlc lncentive
for the opening up of the alpine area.
The rush for alluvial gold in the mount-
ains began in the early 1850s with its
discovery at Omeo, Cobungra, Harriet-
ville, Shady Creek (near Mount Pinni-
bar), and Mitta Mitta. Other discover-
les came rapidly and, by the end of the
185058, additional goldfields were locat-
ed at Swifts Creek, Tongloc West, Granite
Flat, Lightning Creek, Cassilis, Powers
Creek, and the upper Livingstone Creek.

Durlng the next 30 years gold was found
successively at Crooked River, Big
River, Buenba Flat, Howqua River, Salt-
petre 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 discoveries by pastoral-
ists came haphazard prospecting by
miners, then systematic prospecting by
government-sponsored expeditions result-
ing in discoverles such as that made by
Alfred Howitt at Crooked River. Pros-
pecting was further encouraged by a
government-financed programme of track-
cutting and maintenance.
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Bulloeck teams at Grant - a boom--bust gold-mining township (c. 1876).

Angus McMillan was Invited to lead an
expedition to locate and clear tracks
between the varlous goldfields. 1In
1864/65 his party cut a track from the
Crooked River to Omeo via the Dargo High
Plains and to the Jordan via the Bennil-
son High Plains. The cutting and malnt-
enance of access tracks was flnanced by
the Mines Department until 1925, al-
though few additional tracks were cut
after 1909.

TE4 8/ T6~3

Exploitation of the gold deposilits, like
their discovery, followed a pattern.

The inltlal workings of alluvial gold
were 1n many cases succeeded by the
working of the assoclated gold-bearing
reefs. Shallow reef mining commenced in
the decade 1860--70; then came deep-lead
mining on the Dargo Hligh Plains, where
high-level terrace pgravels had been
traced under the basalts.



Hy the late 1880s, large reef mines such
as Cassllis and Glen Wills were being
worked and larpe-scale alluvial mining
was being carried out, This included
dredging on Llvingstone Creek and the
Upper Ovens wilth sluleing on Livingstone
Creek and the Ovens, Mitta Mitta, Dargoc,
and Crooked Rivers.

Small villages and townships sprang up
with the inflow of the miners and some
poldflelds supported a few thousand
people in thelr heyday while others
attracted only a few score. The numbers
of dlgpers on a fleld varied greatly,
depending on the chances of success and
the advent of rushes to new discoveriles.

The Cassilis gold-mine, c. 1910.

Gold productlion was at a maximum from
1902 to 1512, but has declined since for
varlous reasons. In the first instance
the easlly won gold was becomlng scarc-
er, The lack of man-power durilng the
First World War, the lack of finance
durling the pgreat depresslon, and the in-
crease In labour costs relatlive to the
price of gold all added to this.

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

Mining activitles had a conslderable 1m-
pact on the land at many remote areas
durlng the mining boom. Many kllometres
of stream beds and terraces were slulc-
ed. Water races were cut in the hills,
river flats were dredged, and forests
were cut to produce timber for dwell-
ings, mine construction, and firewood.

In addlition, roads and mining tracks
were cut to facilltate both the pros-
pecting and the subsequent mining and by
the time the pold yield dwindled there
were several thousand killometres of
roads and tracks throughout the study
area. Those that fell into disuse, how-
ever, are barely traceable today, al-
though the scars left by the dredgilng
and sluleing are evident in some areas,

Mining machinery such as water wheels,
steam engines, and stamping batteries
still remaln 1n some localitles,.
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Horse teams camped near the Flume erected in 1886 to supply water for sluicing at
the Mitta Miitta goldfields.
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Timber-harvesting

Followlng the decline of gold-mining
about 1914, the utilization of forests
for tlmber was limited to providing
timber for fenecing and farm buildings.
[t was not untill the 1930s that any slig-
nificant sawlog-harvesting commenced 1n
the study area.

In 1930 a sawmlll was established near
Mount Baldhead, south-west of Swifts
Creek, and in 1935 logging commenced at
Mirimbah in the Delatite watershed below
Mount Buller. Shortly afterwards log-
ging commenced in the Mount Wills area.

Features of pre-war logglng in the
alpine forests, as in the mountain ash
forests nearer Melbourne, were the use
of steam-powered wilnches to haul logs
directly into the sawmill yards where
possible, and the use of tramlines and
lowering gear to extend ocperations fur-
ther into the forest. Horse teams were
still used extensively to bring logs to
the winech llnes untll about 1939, after
which they were progresslively replaced
by crawler tractors. Tree-felling was
by axe and crosscut saw until chalnsaws
were introduced about 1950,

After the Second World War there was a
great boom in demand for timber from the
study area. This was due both to the
lnereased communlty requlrements and to
the loss in the 1939 fires of huge areas
ol mature mountain ash forest closer to
Melbourne.

Spar trees, cables, and pulleys near
Mount Nugong used for high-lead logging
in the 1850s.




Much of the alpine ash forests of the
study area escaped the worst of the
filres and, following the massive salvage
of the fire-kllled timber in central
Victorla, many sawmills were transferred
to these forests in the late 1940s. In
"4 mills were built at Swifts Creek and
Omeo. Others were built at Mansfield
during 1947 and 1948 and timber supplies
were drawn from the forests of the King,
Howqua, and Jamieson watersheds. 1In
1949 Heyfield was established as an im-
portant sawmilling centre, with log
allocations being granted in the Connors
Flain area.

Post-war expansion of operations was ac-
companied by an increasing mechanization
and sophilstication of milling, with
developments 1n accurate band-sawlng and
mechanlieal handling of logs. The intro-
duction of large diesel trucks improved
log haulage from remote areas, and the
increasing reliability of larger and
more powerful crawler tractors and
chainsaws increased the efficiency of
forest operations.

The Forests Commission has undertaken or
supervised the construction of many hun-
dreds of kilometres 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 Jamie-
son=--Licola road, have been developed
into major tourist routes, and many
others are used by fishermen and bush-
walkers to galn access to thelr recreat-
lon areas.
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Recreation

Alpine recreation on an organlzed basils
began with the establishment of a resort
on Mount Buffalo in the late 1880s.
Bright served as a centre for alpine
activities in those days as it does now.
The Bright Alpline Club made the first
Wwinter ascent of Mount Feathertop in
1889 and used a form of snowshoe for
their winter excursions in the alps.

Skillng began as an organized sport in
the early 1920s. Enthusiasts began to
search for snowfields that promlsed 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 huts were bullt for cross-country
skiers and bushwalkers. The snow-pole
lines criglnally establlshed by mining
preospectors were renewed by skl-tourers,

The increase of dewnhill skiing was
linked with the development of suitable
accommodation centres. The Bungalow spur
west of Mount Feathertop was popular for
skilng as early as 1923. This activity
ceased when the Feathertop Pungalow was
destroyed during the 1939 fires. In 1924
Mount Buller was investigated for 1its
skling potential. By the next year a
road had been built to the foot of the
mountain and a hut constructed near the
summit, but Mount Buller dld not develop
greatly as a resort until 1946,
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Party of skiers at Mount Feathertop, August 1925.

The Mcunt Hotham snowflelds have pro-
vided enjoyment for skiers from about
1925, Accommodatlon was available at
Mount S5t. Bernard and Hotham Helghts

and subsequent development has been at
Hotham Helghts. The development of
Falls Creek village was initiated during
the 1940s, but 1t was not untlil the late
1950s that major development occurred.

Organized bushwalking in the study area
began 1n the late 1890s. Large partiles
often used packhorses, particularly for
walks lasting several days. The pastlime
had become well established by the 1920s
and boomed 1n the early 1930s, 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 associated
activities such as camplng, orlenteer-
lng, rock-climbing, and cross-country
skiing.

The use of four-wheel-drive vehicles and
traill bikes has increased raplidly within
the last few years.

Fishing in the mountain streams has long
been popular as a form of recreation.
Trout acelimatizatlon socleties were
active in Viectoria in the 1870s. They
Introduced trout Into various waters and
these sporting flsh spread rapldly into



mountain streams. The use o
the study area for fishing i
inereasing with easiler access to the
rivers and increased leisure tilme,

Streams 1n
steadily

The development of some adventure sports
such as canoeing is difficult to trace
because those who value this type of
recreation often do not seek any assoc-
lation with clubs.

Hydro-electrle power

In 1911 the Viectorlan Hydro-electric
Company was formed with the 1ntention of
harnessing the pectentlal energy of water
draining off the Bogong High Plains.

Walking party erossing the Barkly River
enroute to the Jamieson River, 1939.

The development of the Yallourn power
statlion took precedence, however, and it
was not until 1938 that work began on
the Klewa Hydro-electrliec Scheme. After
a delay during the war, the project was
completed In 1961. Works include dwell-
Ilngs, roads and tracks, racellines, water
storages, tunnels, power stations, and
Eransmission lines.

Heferences
Billis, R.V., and Kenyon, A.3. "Past-
oral Piloneers of the Port Phillip Dilst-
rict." (Maemillan: Melbourne 1932.)

Carr, 5.0.M. The discovery of the
Bogong Hipgh Plalins. Proceedinge of the
Royal Society of Vietoria, 1962, 75 (2),
285~--9,

"Angus MeMillan, Pathfinder."

Dlinda 1973.)

Cox, K.
(0Olinda Press:

Flett, J. '"The History of Gold Dis-
covery in Viectoria." (Hawthorn Press:
Melbourne 1970.)

Handecock, W.K. "Discovering Monaro."
(Cambridge Unlversity Press: London
1972.)

Helms, R. Anthropologlcal notes. Pro-
ceedings of the Linnaean Society of
N.S5.W., 1895, 2 (3), 387-414.

Howitt, A.W. "I'he Native Tribes of
South East Australia." (Macmillan:
London 1904.)



26

Johnson, D. "The Alps at the Cross-
roads." (Viectorian National Parks
Association: Melbourne 1974.)

Masscla, A. The Aborigines of the Viet-
orian High Plains. Proceedings of the
Royal Soeiety of Vietoria, 1962, 85(2),
319--25.

Pearson, A.M. "Echoes from the Mount-
ains and History of the Omeo Shire Coun-
eil." (Yeates: Bairnsdale 1969.)

State Electricity Commission. "Kiewa
Hydro-electric Scheme: General Develop-

ment 1911--1961." (Government Printer:
Melbourne 1973.)

Tindale, N.B. Results of a Harvard--
Adelalde Universities' anthropological
expedlition 1938--39; distribution of
Australian Aborlginal tribes: a fleld
survey. Transactions of the Royal Soe-
iety of South Australia, 1940, 64, 196--
200,



PART II

NATURE OF THE LAND



27

CLIMATE

Climate 1s the aggregation of atmospher-
ic conditions involving heat, moisture,
and alr movement and may be described in
terms of precipitation, temperature,
humidity, wind, cloud, and fog. The
study area 1s subject to the patterns of
alr mass movement and the succession of
passing or locally generated pressure
systems that influence eastern Victor-
ia's weather. The 1interactilon of these
conditions with the topographlce features
of the alplne area modifles the prevail-
ing conditions and results in a great
diversity of climate within short dist-
ances.

Most of the study area 1s characterized
by high precipitation, much of 1t fall=-
ing as snow durlng winter. Some areas
at low elevations, however, have relat-
ively low annual rainfall.

Temperatures are usually lower than in
most other parts of the State. Frosts
may occur at any time of the year at the
highest elevations, and the area 1s more
subject to cloud and fog than surround-
ing lowlands. Relative humiditles are
generally higher than those of the in-
land and coastal plains. The study area
contalns only three recording statlons
for temperature and relatively few for

rainfall. Rainfall data are especially
lacking for the higher elevations.

Precipitation

Precipltation over the mountailns may
take the form of rain, mist, snow, or
hail. This form depends on the level 1n
the atmosphere at which the air tempera-
ture reaches freezlng point. This level
is generally 3,300--4,300 m in summer
and therefore railn is the usual form of
summer precipitation. In winter, how-
ever, the usual elevation range 1s
between 1,500 and 2,500 mm. Thus the
higher parts of the alps recelve much of
thelr annual precipitation as snow, and
in a normal winter snow accumulates from
June untll September. Regular falls
coccur down to 1,000 m, but at this elev-
ation snow persists for a few days only.

The timing of snowfalls varies consider-
ably, but two basic 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 Australlan Bight
brings a cold southerly airstream from
the Antarctic across the area. These



Snow is the main form of winter preeipitation on the higher parts of the alps.



southerly outbreaks occur 1rregularly,
and may bring snow at any time of year.
They are most important in early and
late winter, when they may bring drastic
weather changes.

The main winter snow, however, usually
falls when a cold front moves in from
the west. This westerly alrstream may
bring snow or rain - depending on eleva-
tion, temperature, and the activity of
the front.

Snow usually falls faster than the snow-
fields melt until about the end of Sept-
ember, when the combined effects of high
temperatures, wind, and increased sun-
shine begin the spring thaw. Sheltered
sites sometimes carry snow until well
into the summer.

Rainfall-recording stations in or near
the study area are few, but Map 5
attempts to 1lndicate rainfall distribut-
ion. Thils has been based on Information
presented 1n Appendlix 1A, other records,
and estimates using topography and vege-
tation as guldes.

In winter, molst west to north-westerly
alrstreams, lifted by the north-western
face of the highlands, deposit most of
their molsture on the lower slopes to
windward and on the higher elevations.
Rain-shadows therefore occur on the lee
side, such as around Benambra. ESilmllar
conditions apply 1in the south-west,
where south-westerly airstreams are the
main source of molsture in winter. In

the south-east, the winds from that
quarter assoclated with low-pressure
systems located off the East Gippsland
coast often bring rain, and these con-
ditions may occur at any time throughout
the year.

In summer, warm, molst, troplcal alr may
sometimes penetrate as far scuth as Vie-
toria and can bring heavy summer rains
when atmospheric conditions are favour-
able. Thunderstorms caused by convect-
ion are another source of rain in summ-
er. These occur erratiecally, but falls
are often heavy and occasionally contri-
bute to rainfall in raln-shadow areas.

Highest annual rainfalls occur around
the Bogong uplands, averaging more than
2,000 mm, The higher elevatlons gener-
ally have rainfalls in excess of 1,200
mm., Raln-shadow areas at Benambra/
Swifts Creek, at Wulgulmerang/Suggan
Buggan, and iIn the main river valleys
south of the Divide have annual averages
of less than 700 mm. Appendlix 1A pre-
sents records for selected statlons.

Figures 1A and 1B deplict average rain-
fall distribution throughout the year
for ten stations. Relatlvely narrow
valleys north of the Divlide - represent-
ed by Jamleson, Harrietvllle, and Mitta
Mitta = have rainfall peaks 1in winter
wlth secondary peaks in spring. River
valleys south of the Divlde tend to have
higher rainfalls in spring than during
the rest of the year, as do the raln-
shadow areas at Omec and Wulgulmerang.
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Summer thunderstorm over Mount Cobbler,

Appendix 1A tabulates the averagpe annual
railnfall for stations in and adjacent to
the :]l.!.ltj:-l-' area.

tainfall varlability is illustrated by
Appendix 1B, which shows the 30, 50
(median), and 70 percentile ranges.

This indicates for example, that Wulpgul-
merang has a low median ralnfall with
high variability, whereas Bindi has more
reliable rainfalls although it normally
recelves a similar annual fotal.

Appendix 1C shows the average rain per
wet day, which 1Indicates the lncildence
of hiph-intensity storms durlng the
year. Most statlons have thelr highest
values In February, or durlng the
autumn. High-intenslty storms when com-
bined with snow-melt on already saturat-
ed catchments contribute to flooding.

Temperature

Temperatures recorded in and near the
area are shown 1in Appendix 1D and ill-

b

ustrated In Figure 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 109C at the
hlghest. During winter they wvary from
about 6%C at the lowest elevaticns to
=20C at the highest.

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

Extreme minimum temperatures 1in 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 stations above 300 m.
Frosts are common throughout the area,
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with average frost-Iree pericds (i.e.
the number of days between the flirst and

last average dates on whiech temperatures

ff 2.2°C are recorded) of only 62 days

3 meo and as few as 13 days at Hotham
Heiphts. July has the highest incidence
of frost at these two statlons.

Heavy frosts are most likely when the
atmosphere is cool and dry with clear

&

night skies and little or no wind.

"Needle ice" lifting the soil beside the
coin was formed by sub-zero night temp-
eratures.

Severe frosts may freeze the top layers
of the soil 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 altitude, exposed places gen-
erally have higher minimum temperatures
than enclosed valleys and basins, gull-
jes, and saddles where cold alr collects
in "frost hollows". A minimum temperat-
ure 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, blilzz-
ard condltions may bring sub-zero maxi-

mum dally temperatures for several days

at a time and even as early as April ex-
tremely cold condlitions may prevall for

a few days.

In summer, monthly maxima vary from
about 30°9C at the lowest elevation to
15°C at the highest. Daily maxima may
rise to about 40°C at low or mid eleva-
tions and less than 30°9C at the hignest.
Days that are hot and dry at lower elev-
ations are usually experienced as cooler
but windier at hipgh elevations. Append-
ix 1E shows meteorological data at 15.00
hours on selected days to 1llustrate the
varlation between adjacent high- and
low-altitude stations - Mount Buller and
Mansfleld respectively.

In winter, monthly maxima vary from
about 11°C at the lower elevations to



09C at the highest. Dally maxima are
generally experienced as cool to cold
conditlions, but mild day temperatures
sometimes occur in the Omeo--Ensay
reglion due to the Fohn effect, when
northerly winds (after releasing rain in
the north-eastern hilghlands) become
warmer as they descend.

Humidity

During summer the relative 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% respectively. During winter it
is considerably higher, averaging 86%
and 90% respectively at these two
stations.

Wind

The prevalling winds vary from north-
westerlies to south-westerlies. North-
erlies and southerlies become more
common from spring through summer.
Easterlles 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 can occur at night when skies are
clear, due to the effects of radiational
cooling and gravity. Up-valley winds
can occur during the day, due to differ-
ential heating of the land surface.

Wind velocities tend to be greater on
the steeper slopes and ridges at the

Wind-driven snow creates ice pennants on
roadside snow poles near Mount Hotham.

higher elevations where no protection by
adjacent topography 1s afforded.

Clouds and fog

The mountain reglon 1s more subject to
c¢loud and fog than the surroundling low-
lands. Low cloud and fog can obscure
peaks and upper valley slopes for a
number of consecutive days. Valley fogs
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air, having lost sone
molsture, becomes warmer as it

after crossing the Divide.
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FHYSTOGRAPHY

The study area lies in the Eastern High-
lands, which form part of the Great
Divide. The Divide is highest around
the Cobberas range 1in the east, Mount
Hotham 1n the central section, and Mount
Howiltt 1in the west. Its lowest points
are at Tonglo, Cassilis, and Jirnkee
gaps near Omeo, the Barry Mountains east
of the Viking, and a low rap to the east
of Mount Sunday. Mount Bogong, the
highest point in Vietorila, 1s situated
about 30 km to the north of the Divide.

Streams draln into the Murray system to
the north and into the Glppsland Lakes
to the south, with the exception of the
Buchan and Snowy Rivers, which Join and
flow directly intc the sea at Marlo.

The dralnage pattern in general reflects
underlying rock structure - for example
bedding strike 1in sedimentary rocks,
Jolnting in volcanics and intrusive
rocks, and foliation in schists and
gneisses. In some cases faulting has
influenced the stream pattern, as demon-
strated by straight courses along sect-
ions of the West Kiewa Thrust, Indi,
Haunted Stream, and Livingstone faults.

The land forms of the area may be div-
1ded into three maln types: mountainous
tracts, tablelands or plateaux, and

basins. These are shown on Map 2.
Elevatlons are indicated on Map 3.

Mountainous tracts

Mountainous tracts are the domlinant land
form of the area. They are typified by
sharp-crested ridges and spurs that rise
between deeply incised valleys. Relief
between ridge tops and adjlacent valleys
commonly exceeds 500 m and may exceed
900 m. High isolated peaks are few, the
best example being Mount Feathertop (al-
titude 1,922 m). Most summits are
rounded and often form part of a high
ridege.

Tablelands and plateaux

These are typically areas of pgentle to
moderate relief that are limlited on at
least one side by an abrupt descent to
lower land.

Tablelands comprise a number of distinct
plateau surfaces contained within the
one unit = such as the Paw Paw Table-
lands, named after Paw Paw plaln, sit-
uated to the east of Mount Hotham.

Some tablelands and plateaux in the
study area are surrounded by steep es-



carpments that descend to lower topo- ang Tablelands, have higher ranges
graphy. Others, such as the Wulgulmer- risling from portions of theilr edges.
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Mount Feathertop (1,922 m elevation) 18 a high isolated peak.



40

Tableland surfaces vary rom undulatling
topography with a few protrudling hills -
such as Mounts Jim, Bundara, and Cope on
the Bogong Tablelands and Mounts Reynard
and Arbuckle on the Bennison Tablelands
- to relatlvely flat topography such as
oceurs on the Dargo and Wulgulmerang
Tablelands.

Some plateaux are capped by rellcts of
basalt, which at the time of extrusion
f1lled broad flat valleys and undulating
lowlands. The basalts may form tabular
hills (such as Mount Tabletop), or
stepped topography due either to differ-
entlal erosion or to successive flows of
basalt such as on the Nunniong Table-
lands.

The most extensive surfaces are the
Bennison, Dargo, Paw Paw, Bogong, Native
Cat, Nunniong, and Wulgulmerang Table-
lands. BSome plateaux are little more
than broad flat ridges such as the
Hooker plateau at Mount Beogong and the
plateau along Davies Plain Ridge.

The wvarlious tablelands and plateaux
differ considerably in elevation. The
highest have been referred to as high
plalns by geomorphologists, and these
are mostly above 1,400 m.

Basins

A number of flat to undulating land
forms have been collectively termed
basins for convenience. They usually
cceur at the lower elevations and in-

Inter-montane basin at Bindi.

clude alluviated valleys such as at
Wonnangatta statlion and Tawonga or small
intermontane basins as at Tom Groggln,
Granite Flat, and Bindil.

Large basins around Omeo, Benambra, and
Swifts Creek have been named the Living-
stone, Morass, and Tambo baslins respect-
ively. The topography of the Living-
stone basin consists malnly of rolling
hills, whereas the Morass basin 1s



relatively flat (particularly around
Lake Omeo, near Benambra, and the river
flats of Morass Creek). Both of these
baslins are In the Mitta Mitta catechment
at an elevation of about 600--700 m,
compared wlth the Tambo basin at Swifts
Creek at an elevation of about U400--
500 m.

The Moroka basin, at about 1,100--1,200
m, 1s the most extenslve elevated basin.

FPhysiographic Evolution

The evolution of the present-day land
surface can be traced back to the Meso-
zolc era, or perhaps even to the Ferm-
ian, when prolonged eroslon had reduced
Victorlia to an extensive tract of low
relief, called the Baw Baw Surface.

Uplift, followed by prolonged erosion,
occurred during the Mesozole, and this
cycle formed another extensive area of
low relief, called the Kinglake Surface.

Remnants of the Baw Baw Surface stood
above thls as large plateaux and lsolat-
ed hills, at elevations of more than 600
m above the general level of the King-
lake Surface. These remnants form the
highest tracts of the study area and in-
clude the reglion around Mounts Buller
and Howitt, the Feathertop--Hotham area,
Mount Cobberas, and Bennison, Bogong,
Paw Paw, and Nunniong Tablelands.

In the late Mesozolc, another perilod of
uplift initiated a third cycle of
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eroslion. This was interrupted in the
Early Tertiary period by extrusion of
voleanle lavas. These lavas, termed
Dlder Voleanices, flowed down many of the
valleys cut into the Baw Baw and King-
lake Surfaces and have been preserved.

They provide a valuable insight into the
Early Tertiary topography. We know, for
instance, that the Bogong, Dargo, Paw
Paw, and Wulgulmerang Tablelands all had
a mature topography with wide, flat
valleys. The basalt remnants in the
ancestral Macallster, Buchan, and Snowy
River valleys show that these streams
were youthful in contrast to the pre-
vious regions, and were deeply 1ncilsed
into the Kinglake Surface.

Block faulting during the Middle Tert-
iary had a profound effect on the evolu-
tion of the modern dralnage system.
Before the faulting, the Great Divide
followed a more-or-less stralght 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 reglon via
Mount Gilbbo. EStreams dralning the east-
ern slope of the Mount Hotham--Mount
Bogong area formerly flowed into the
south-flowing Tambo River via the Tongio
and Cassilis gaps. Similarly, the Gibbo
River--Morass Creek system flowed south
into the Tambo wvia Lake Omeo and the
Tongio gap.

This dralnage pattern was interrupted by
gradual faulting, accompanied by slight
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Low ridge in middleground has apparently
bloeked drainage, forming Lake Omeo.

westward tillting, along the Livingstone
fault. A complex series of stream cap-
tures 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 1t 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 Tambo Rlver wvalley at the
Casslilis and Tonglo gaps, both of which
have elevations of less than 800 m,

Large-scale block faulting also occurred
in the Mount Kosciusko area at some time
in the Tertiary, but it 1s not known
whether this has signiflicantly altered
the drainage pattern near the Cobberas.

Within the study area, erosion has con-
tinued without i1nterruption from the
Cretaceous periocd to the present day.

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

The resistant Older Volcanlices form
tablelands or plateaux with surfaces
that steadlly decrease 1n altltude 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. 1In other cases, basalt occurs
as lsclated hlll-cappings; for instance
at Mounts Loch, Higginbotham, Tabletop,
and Useful,

Most of the basins have resulted from
differential erosion and are situated in
relatively soft, often deeply weathered,
rocks., The best examples of this are
the Morass, Livingstone, and Tambo
basins, all of which lie in relatively
soft metamorphic rocks, and the small
basin at Tom Groggln situated on
granlite.

Some basins are partly formed by faults
or other deformation of the earth's



crust. The Morass and Livingstone
basins are partly of this tectonic
origin, with the Llvingstone fault scarp
forming thelr western margins.

The Mount Beauty basin similarly is
partly of tectonle origin, lylng at the
foot of the Tawonga fault scarp.

The very extensive flats at Benambra are
due, at least in part, to the damming of
Morass Creek by Late Tertlary basalts.
Lake Omec 1ltself appears to have a tec-
tonlc origin, for lts outlet at Benambra
is blocked by a low ridge formed by up-
1ift during faulting.

References

Beavis, F.C. The geology of the Kiewa
area., Proceedinge of the Royal Soetety
of Vietoria, 1961, 75, 349--410.

Crohn, P.W. The geology, petrology, and
physiography of the Omeo distriet,
North-eastern Victorla. Proceedings of

43

the Royal Society of Vietoria, 1949, 62,
1-=70.

Hills, E.S. The age and physiographic
relaticnships of the Calnozolie volcanie
rocks of Victorla. Proceedings of the
Royal Society of Vietoria, 1938, 51,
112-=39.

Nielson, J.L. Notes on the geology of
the high plains of Viectoria. Proceed-
ings of the Royal Soeiety of Vietoria,
1962, 75, 277--84.

Talent, J.A, Geomorphlic forms and pro-
cesses 1In the highlands of eastern Vict-
orla. Proceedings of the Royal Society
of Vietoria, 1965, 78 (1), 119--36.

Talent, J.A. The geology of East Gipps-
land. Proceedings of the Royal Soetety
of Vietoria, 1969, 82, 39-40.

Taylor, G. Physlography of eastern Aus-
tralla. Commonwealth Bureau of Metero-
ology Bulletin No. 8, 1911.



44

GEOLOGY

The study area contalns a number of maj-
or gecloglical features, The Omeoc meta-
morphics, which were formed more than
430 million years ago by the effects of
heat and pressure on deeply burled Ordo-
vician sediments, have been exposed 1n
the central sectlion of 1t after prolong-
ed erosion (see Map 4).

These metamorphlcs extend between Ensay
and Tawonga in a belt 35 km wide and
have been intruded by younger granitiec
rocks.

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

The outstandlng feature to the west of
the metamorphle belt and resting on
these Ordovleclan sediments 1s a thick
sequence of sedlmentary rocks overlylng
basal volecaniec rocks. Voleanic flows
and pebbles, sands, sllts, and muds de-
posited in fresh water filled a deep
trough created by downfaulting more than
345 million years ago. These formed the
rock sequence, which extends 1n a wide
belt from the headwaters of the King
River south to the Valencia Creek and
Avon River watersheds.

East of the Omeo metamorphilc belt, the
main geologlecal features have originated
from lgneous activity ranging from the
time of metamorphism through to the
Triassic periecd (220 million years ago).
This has resulted in numercus granitic
intrusions as well as thick pilles of
acld volecanics with assoclated sedi-
ments, which now outecrop in the Mltta
Mitta River valley and from north of
Mount Cobberas to far south of Gelant-

ipy.

Table 2 sets out the geological history
of the study area.

Geological History and Stratigraphy

The Cambrian and Ordovician rocks out-
cropping in the study area were depos-
ited in an elongated sedimentary basin
known as the Tasman Geosyncline, which
extended down the eastern side of
Australia.

Cambrian

The oldest rocks iIn the study area, the
Howgua greenstones, outcrop in two thin
belts near its western boundary, extend-
ing from the Howqua River to near Lic-

ola. The greenstones represent a phase



Cambrian lavas beside the Licola--
Jamieson Road showing columnar jointing.

of submarine igneous activity, in which
dark preen basiec lavas were extruded
onto the ocean floor. Associated with
the lavas are fragmental volcanic rocks
(tuffs, agglomerates), marine cherts,
shales, and limestone,.
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A Cambrian age has been assigned to
these greenstones, based on the presence
within them of Middle Cambrian fossils
preserved in a limestone lense at Dolo-
drock River.

In common with similar belts in other
parts of Victoria, the greenstone belt
is assoclated wlith major faulting and
stratigraphic displacements. These
movements, together with mild metamor-
phism, have altered some of the rocks to
talcose schists and serpentine. The
greenstones are strongly folded and
usually bounded by faults.

Ordoviclian

For convenience, the Ordovicilan rocks
outeropping in the study area are in-
formally named the Wonnangatta beds.
They are several thousand metres thick
and consist of marine slltstone and
s1lty shale wlth feldspathic sandstone,
minor black shale, and rare chert bands.

The fosslls preserved in these sedlments
indicate a Mlddle to Upper Ordoviclan
age over most of the area of outcrop,
with some Lower Ordovician 1n the
Howgqua--Licola area.

Intense earth movements towards the end
of the Ordovician tightly folded and
faulted these sediments. In the central
part of the study area, lmmediately suc-
ceeding the folding, deeply burled Ord-
oviclan sediments were subjected to
rising temperatures and pressures that
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Folded and faulted Ordovieian sediment-
ary rocke loeated south of Harrietville.

reaulted in the complete or partial
reconstitution (regional metamorphism)
of some of the sediments to form the
Omeo metamorphics.

The metamorphlsm, where most Iintense,
caused complete recrystallization of
sediment to light-coloured crystalline
gniess. Where it was less intense, the
original rocks were altered to metamor-

phie roecks varying from low-grade
phyllites through to high-grade schists.

On the eastern slde of the metamorphilc
belt, Ordoviclan sediments grade into
metamorphic rocks. On the western side,
a massive shear zone exlsts, separating
high-grade gnlesses from normal Ordo-
viclan sediments to the west.

The area of the metamorphic belt is in-
truded by granitlic rocks of various
ages. 3ome granltes contaln foliatlons
parallel to that in the main metamorphic
belt, indicating intrusion before the
effects of the regional metamorphism had
completely waned. Other granites are
structureless and thus younger, imposing
thin contaet aurecles on the regilonally
metamorphosed rocks.

3ilurian

During the Silurlan, the area east of
the metamorphic belt began to react to
earth mevements qulte differently from
other parts of Viectorls.

In this area, earth movements were ex-
pressed in the form of large faults that
divided the area into a serles of
blocks., These blocks probably controll-
ed Silurlan sedimentation and were cert-
ainly active at the end of the Silurian.

Variations in both thickness of deposit
and lithology suggest that various
blocks behaved differently, sinking
rapldly or slowly.
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Table 2

GEOLOGICAL HISTORY ALFINE STUDY AREA

PERIOD OR EFOCH

WESTERM SIDE OMEQ METAMORPHIC BELT EASTERN SIDE

river captures and shift of main divide

gi:f::uuene 1.8 my several phases of alluvial deposition
{ Newer Voleanles |
= Pliocene 5 my minor alluvial deposits
G| Miogene 22 my further uplift and dissection
e 0ligocens 16 my Ulder volcanics
g Eocene 65 my lignite, deep=lead gravels, sand, brown coal, tuff
310 my uplift and pensplanation
Lower Triassic i
225 my Syenlte intrusions at Benambryg
major unconformity
further folding movement
320 my AVON RIVER GROUP
Lower Carbonlferous § terrigencus siltstone, sand-
345 my stone, conglomerate inter- Nount Tambo Beds
k| Bedaed with seid wdiceniecs terrigenoys sediments
¢| and basalt minoreantd volcanies
2 major unconformity
= intrusion of granite, block-faulting, and folding
5 o | WENTWORTH GROUP BUCHAN GROUP
E =z giltatone, sandatone, marine limestone
=
2 i SNOWY RIVER VOLCANICS
a i acld voleanles, terrlgenous
o sediments
E strong roldinE movement = unconformity
359 my non deposition intrusion of granite
WOMBAT CREEK GROUP
canﬁlumerute and sandstone,
grading east to sandstone,
S1lurilan Mitta MEtta Eoicanics
terrigenous acld voloanios
strong folding movement
intruslon of granite
e CamorpHLom to
435 my J senlst and gniess i
ordovisian 500 my Wonnangatta beds trough sediments (includes Mount Useful beds in west)
Cambrian 570 my |Howqua Oreenstones, submarine basie

volcanics and sediments
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In the Mitta Mitta valley, a narrow
graben (down-=-faulted block) contains
thick Mlitta Mitta wvolecanies, which were
extruded over the land surface. These
are uncenformably overlain near Wombat
Creek by marline sedliments consisting of
conglomerate, shale, sandstone, and
limestone of the Wombat Creek group.

At Limestone Creek the Silurian is rep-
resented by marine sliltstone, mudstone,
minor limestone, and quartz sandstone.

The Mount Useful beds outerop in the
Howqua Rlver--Llicola area. They are
shown as Sllurlan on Map 4, but are now
belleved to be Lower Ordovician 1in age.
Lithogically and structurally they
resemble the Mlddle to Upper Ordoviecilan
over most of the study area.

At the end of the S51lurilian, another per-
lod of deformation affected eastern
Victorla. In contrast to that at the
end of the Ordovician, this later de-
formation was largely expressed by
major faulting. The thick Limestone
Creek sequence was strongly folded,
whereas the Wombat Creek sediments es-
caped strong folding because of the
underlying massive rhyclites and con-
plomerates and instead were steeply
tilted.

The presence of granite inclusions in
the Mitta Mitta voleanies and that of
granite pebbles 1n the Wombat Creek beds
establish the presence of Lower Silurian
granites in the study area. The

Steeply tilted Silurian sediments near
the Gibbo River.

3ilurian sediments at Limestone Creek
have been intruded and weakly metamor-
phosed by the Koscilusko granlte, which
also establishes the presence of Upper
Silurlan--Lower Devonian granites in
the study area. Generally such direct
age relations are not so clear and, in
the absence of radiometric dating, the
precise ages of many of the granites
are unknown.

TEA B/ T6—d



Lower-=Middle Devonian

East of the metamorphic belt a cycle
similar to that in the Silurian follow-
ed in the Lower to Middle Devonian.

At Limestone Creek the Silurlan sedi-
ments and later granodiorite are
unconformably overlain by the thick
Snowy River volecanlcs that stretch from
the Cobberas to the southern edge of the
study area and beyond to Nowa Nowa.

They consist of up to 3,000 m of rhyoda-
cites and pyroclastic rock, with loeal
interbedded non-marine conglomerate and
sandstone,

Conformably overlylng the Snowy River
volcanics = in remnants preserved from
erosion at Butchers Ridge, Bindi, and
Limestone Creek - 1s the Buchan group,
which consists of highly fossiliferous
limestone, dolomite, and calcareous
shale.

The Wentworth group ceccuples only a
limited area of outcrop in the upper
Wentworth River in the southern part of
the study area. It is Lower Devonian 1n
age = equivalent to the Buchan group -
and consists of 1,300 metres of marine
siltstone and sandstone with conglomer-
ate, limestone and dolomite.

Upper Devonian--Lower Carbonifercus
In the late Middle to early Upper Devon-

ian, eastern and central Vietorlia were
subjected to theilr last major deformat-
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ion. In eastern Victorla, movement was
largely absorbed by majJor fault lines,
and In the thick Snowy River wvoclcanics
the major structures are broad open
folds with strike faulting predominat-
ing.

Upper Devonian granites were emplaced in
the Omeo metamorphics and Ordovician
sedimentary rocks in the upper Mitta

Mitta valley, and 1n Ordovieclan sedimen-

iary rocks at Mirimbah and Mount Stir-
ing.

With the whole of Victorila largely
stabllized, thick nen-marlne sediment-
atlion was initlated in and restricted to
graben structures.

The Avon Rlver group outcrops over g
major portion of the western part of the
study area, largely in the Macalister,
Moroka, and Avon River watersheds. It
conslsts mainly of fresh-water sedlments
concentrated in a sinking graben or
cauldron structure. Relatively thin
acld lavas and minor basalt were flrst
extruded, to be followed by flood extru-
sions of rhyolite and rhyodacite, with
local interbedded sediment, infilling
the cauldron in stages to a thleckness of
600 m. Conformably overlying the
volcanlcs are 4,000 m of fluvilatile con-
glomerates and characteristic finer-
grained red beds, contalning plant
fosslls and occasional fish remains.

North of Bindl the Buchan group 1s
conformably overlaln by the Mount Tambo



Upper Devonian--Lower Carboniferous conglomerates and sandstones form these tilted
ramparts of the Viking.

beds, consisting of 3,500 metres of basal section of the Avon River group in
reddlsh shale and sandstone with cne the west.

inter-bedded rhyolite flow. The Mount

Tambo beds are belleved to be Upper All these Upper Devonian--Lower Carbon-

Devonian and equivalent 1n age to the 1ferous rocks are gently deformed into



broad open folds except at thelr margir
in the western part of the study aresa,
where faulting may cause locally - 1{zn

Younger rocks

Apart from deep lead gravels (which are
probably Eocene 1n age), and Recent,
Pleistocene, and some Flilocene river
gravels and lake deposlts, no sediments
in the study area are younger than
Lower Carbcniferous.

Macfarlane Lookout is composed of
Triassic syenite rock.

31

North and north-west
vte lavas were extruded over the land
gurface during the Lower Trlassice,
These later Intruded by Lower
Triassic granite porphyry and quartz
syenite.

of Benambra, trach-

were

up to 120 metres thick
at wvarlous locations are Ollgocene in
age and are remnants of 0lder Volcanile
flows. These may cover a layer of
lignite, probably Eocene in age, up to
10 metres thlck. The lignite overlles
a basal section conslisting of alluvial
gravels and sands. These gravels and
sands were gold-bearling where they
thickened into a former river channel
cut in the underlying Wonnangatta beds.

Basalt cappings

remnant of Newer
Morass Creek north of

There 15 also a
Volcanles along
Benambra.
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The wide range of environments in the
study area glves rlse to great varilation
in soils. The soil-forming factors of
climate, geology, topography, vegeta-
tion, and age of land surface all cover
a wide range. Some indication of the
distributlon of soils and their relation
to sell-forming factors is given in the
Land Systems chapter.

Most of the soils covered in this sec-
tion have been described in more detail
in other Land Conservation Council
reports (North-east District 1, North-
east District 2, and North-east Dist-
ricts 3, 4 and 5), or in bulletins pub-
lished by the Soill Conservation Author-
i1ty. The present terminology 1s that
used in the solils Information that
accompanles the State Land System map.

The solls have been grouped into four
classes on the basls of the texture
pattern of the profile: organic, uni-
form, gradational, and duplex (North-
cote, 1971). Organic solls normally
form independently of the rock on which
they occur, and thelr development 1is, in
the main, controlled by climate and the
water table., Uniform soils may exhlbit
some changes down the profile, but these
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fall within the span of one texture
group. For example, a loam may change
te a sandy loam.

Gradatlonal soclls become more clayey
with depth, but do so gradually and the
total texture change 1s greater than the
span of one texture group - for example,
from a loam to a sandy clay.

Duplex solls, on the other hand, change
sharply to a clayey subsoll. The main
distingulshing features of such so0ll
groups are described in Table 3,

The text brilefly describes solls of each
group and indlcates thelr pattern of
distribution. Chapter 12 (Land Systems)
relates solls to other features of the
land. The glossary on page 65 explalns
some of the terms in the descriptions.

Organic Solls
Peats

Peat solls consist of undecomposed and
partly decomposed remains of bog and fen
vegetatlon that accumulate under condi-
tions of low temperatures and a consist-
ently high water table. They may be a
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metre or more thick in well=developed
bogs.

The upper horlzons of bog peats are dom-
lnated by yellow to brown spongy remains
of mosses. Fen peats, which are mainly
formed from sedges, usually have brown
and fibrous upper horizons. The under-
lying horizons, where decomposition 1is
well advanced, are usually dark and
Ereasy.

Humified peate and organie loames predom-
inate in this alpine environment.

Peats can absorb a large gquantity 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 80% by weight.

Bog and fen peat solls commonly occur in
wet depressions and are particularly
common in gently sloping dralnage lines
in the alpine and sub-alpine tracts
throughout the study area. Assoclated
solls on better-dralned areas are
organlic loams.

Dry peats

These soils occcur as shallow accumula-
tions of plant material derived from
heathland vegetation. They are usually
less than 30 em deep and may overlie a
thin layer of cocarse non-organic mat-
erlal; shelving rock is 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 rain-storms and thus retard run-
off.

Humified peats

These peats are black, friable, loamy,
organic solls, generally still contain-
ing some fibrous material. Usually they
have well-developed crumb structure, and
may contain coarse sedimentary material.
They may rest on gleyed sedimentary
materlal or unweathered rock.



Humified peat soils are most common near
entrenched streams 1n alpine and sub-
alplne areas, The humificatleon of the
true peats to form theszse solls has
apparently followed the lowering of the
valley water table, which has resulted
from entrenchment of the streams. In
some arecas there are also indications
that humiflcation may have resulted from
climatic change. In these areas mature
snow pums are growlng in the humified
peat so0ll.

Soil with Uniform Texture Profille
Stony loams

Roek fragpments constitute a major part
of the profile in this type. The small
quantity of soill between the rock frag-
ments has probably developed from the
aceumulation of wind-borne dust, minimal
weathering of soft rock particles, and
the decomposition of plant remains.

Although the so0il may be relatively fer-
tile, 1t has a low avallable-water cap-
acity because of 1ts shallowness and the
high proportion of stones. Durlng
prolonged dry periods, moisture would be
inadequate to support shallow-rooted
plants. Trees and shrubs may be able to
persist on the stony loam soils, because
they develop extensive root systems 1n
rock fissures and obtain molsture from
well below the surface,

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

A humified peat sotil.

Gravelly loams

Although dominated by the gravel frac-
tion, these solls have a binding matrix
of loam or clay loam. They may have
structure, but the abundance cf gravel
makes 1t difficult to see. The loamy
matrix 1s usually porocus.

Colours are commonly brown or red-brown,
particularly in solls from well-dralned
sites in moderately high-rainfall areas.



Table 3

S0IL GROUFS OF THE ALFINE STUDY AREA

Frimary proflle
form (Northecote)

1
ORGANIC S0ILS

heathland vegetation

Other distinguishing features Sol1l group Synonyms and included soll types
Accumulatlon of plant debris Peat soills (bog and fen peats)|peats
below bog and fen vegetation
Aceumulatlion of plant debris from|Dry peat solls peats

Decomposing bog, fen, or heath-
land peats; black, highly

structured soll

Humified peat solls

humified peat

I

UNIFORM S0ILS

UNIFORM TEXTURE
THROUGHOUT

Coarse=-textured:
= Predominantly stone fragments
- Loams and clay loams with a

high proportion of gravel

- Coarse sandy loams on coarse-

grained rocks

- Sandy, often variably bedded

alluvial deposits

Stony loam solls
Gravelly loam solls

Coarse sand solls

Undifferentlated sand solls
and undifferentlated loam
g80lls

lithosola, skeletal soll
red earths

granitic sandy loams

alluvial solls; regosols

Medlum=-textured:

= Brown or grey loams and fine
sandy loams on alluvium

= Highly organic well-agtructured
sclls (rom high areas

Orey=-brown loam solls

Shallow organic loam solla

I0rganic loam soils

minimal pralrie solls; meadow
s0lls; alluvial brown earths

alpine humus solls

transitional alpine humus solls

Flne-textured:

= Dark clays with well-developed
structure; lime present in
sub~801l

= Dark eclays with well-developed

structure; llme absent

= Friable red clays on limestone

ark, calecareous clay soils

ark cracking elay solls

ed calcareocus clay soils,
ine structure

black eartha: chernozems

prairie solls

terra rossas
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SOIL GROUFS OF THE ALFINE STUDY AREA
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Frimary proflle
form (Northcote)

Other distinguishing features

Sell group

Synonyma and lneluded soll types

I11
GRADATIONAL 30ILS

GRADUAL INCREASE IN
CLAY WITH DEPTH

So0ils on stream alluvium:

= Red

= Yellow-brown

Red pradational solls, weak
structure

Yellow gradational scolls

red earths

alluvial brown earth; brown earth

Soills with bleached sub-surface
(A2) horizon:

= Red

= Yellow-brown

Red gradational solls; stony
red gradational soils

Yellow=brown gradational
solls

leptopodzols; minimal red
podzolle solls

Leptopodzols; minimal yellow
podzolle solls

Brown solls:
= Masslve, hard

= Strongly coloured; weakly to
moderately structured, friable

Massive gradational solls

Friable brown gradational
solls

leptopodzols; minimal podzolile
golls

acid brown earths; eryptopodzols;
brown mountaln solls

Red solls:
= {n basalt

- On non-basaltic materdial,
strongly structured; hard
conslstency

- Moderately structured; friable

Red gradational soils on
basalt

Red gradational soils, Cine
gtructure

Friable red gradational
solls

chocolate solls

red amphipeodzols; krasnozemic
solls

krasnozema; red amphipodzols

Iv
|DUPLEX SOILS

SHARP INCREASE IN
CLAY AT DEPTH

Red subsocll, bleached subsurface
horlzon; acid throughout

Yellow-brown subsoll, bleached
subsurface horizen; acid or
alkeline subsoils

Red duplex soils

Yellow sodle duplex solls,
coarse structure; yellow
duplex soils

red podzolie solls, red solodic
solls; red-brown earths

yellow aclodic so0ils; yellow
podzolic solils
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Some pale brown or even grey-brown forms
may be found where the site tends to be
poorly dralned, but these are not as
common.

Gravelly loam soils are formed in collu-
vial deposits usually at the base of
long steep slopes - for example where
mountain slopes intersect or where steep
slopes meet gentle valley-floor slopes.
They may be very deep. Although not
extensive 1in area, they are relatively
common in the situations described
above.

Because of the mixture of abundant
gravel with some binding fine material,
these s0lls are scught-after for road-
making or surfacing material.

Coarse sands

These are common soils 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 alsc be an important
constituent. Although a slight increase
in eclay content may be revealed by
particle-size analysis, this is usually
masked by the dominance of the coarse
components in field textures.

A typical coarse sand would have about
10 em of brown to dark-brown coarse
sandy loam with weak coherence, which
lacks structure. Thils gradually changes
to a lighter-coloured but otherwise sim-
ilar horizon that may extend to 30 cm.

Below this depth the colour may grad-
ually change to strong brown or yellow-
brown, but with no appreciable change in
texture, structure, or consistence.
Weathered rock usually ocecurs at less
than 1.5 m depth on slope solls, but
profile depths of greater than 2 metres
geeur 1In deposits at the base of steep
slopes

They are moderately acid soils and,
although they contaln abundant primary
minerals, their lack of colloidal mater-
ial probably gives them a relatively low
nutrient status. Furthermore, their
coarse texture also results in a low
availlability of molsture, and this is
the dominant factor affecting their
suitability for plant growth.

Coarse sands have a high ability to
absorb run-off, but draln rapidly. They
may play an important part in the hydro-
logic cycle of granitie areas that typ-
ieally produce prolonged seepage, often
in the form of highly reliable springs.

Undifferentiated sands and loams

Such so0ils 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 typically lack any profile develop-
ment, 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 exlst as s result of
current-bedding, but texture varlation
produced by other soil-forming processes
has not occcurred,

Grey-brown loams

Soills of thils group usually have a dark
and strongly structured surface. Below
about 10 em, however, colours are light-
er and the soils usually have a weakly
developed prismatic structure. They
become hard as they dry out.

They are formed on alluvium and general-
ly have a uniform texture profile,
Nevertheless, as they are relatlively
young solls, there may be changes in
texture related to the sedimentary bed-
ding, particularly 1In the lower part of
the profile. Because they occur in a
relatively low topographic setting, they
are often associated with a fluctuating
water table, which causes gleying of the
subsoil.

Organic loams; shallow organic loams

These solls predominate in alpine and
sub-alpine environments, sometimes
descending into montane tracts where
annual precipitation is greater than
1,500 mm, winter snow is perslstent or
lies for several days after snowfalls,
and average annual temperatures range
from about 4.5° to 6,5°C. They are
typical of moist but well-drained
slopes.

The dark, relatively thiek organic--
mineral layer of this organie loam over-
liea well-weathered gneiss.

Two forms are recognlized, Shallow
organic loam solls have a thlek organoc-
mineral surface horizon directly
overlying weathered parent material or
bedrock, usually at depths of less than
1 m. The organie loams have a simllar
surface horlzon, but also have a well-
weathered, non-organic loam or clay loam
subsoil, These soils may be a metre or
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more deep above the weathered parent
material.

The shallow forms are commonly associat-
ed with tussock grassland, heathland,
herbfield, and snow gum woodland. The
deeper forms are found under snow gum
woodland, snow gum--mountaln gum forest,
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 high
porosity in the upper horizon. The
organic matter content may be up to 25%
in the surface 15 em. These so0lls are
very acid with low fertility and much of
the nutrient content is assoclated with
the surface few centimetres. They have
high macro-porosity and generally high
infiltration capacity.

When dry, topsolls become very light and
friable, If a complete vegetative cover
1s not maintained, they are readily
eroded, particularly by the strong winds
that are common 1n the high mountains
where these solls occur.

Dark calcarecus clays

These black or dark brown clay solls
have a self-mulching surface and lime in
the subsoil. They have usually formed
on fine-textured alluvium, and are often
quite deep. In the study area, thelr
main cccurrences are on the Lake Omeo
flats and parts of the Morass Creek

flats, both of which are areas of res-
tricted drainage. A brown varilant
cccurs on the lunette of Lake Omeo.

Dark ecracking clays

This group comprises dark brown or black
friable e¢lays 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 typliecal of creek flats and low
terraces.

Red calcareocus clays, fine structure

These are generally relatively shallow
solls, formed on limestone, with rock

at less than about half a metre. Their
characteristic features are strong red-
brown colour, well-developed fine struc-
ture, and friable consistence. Because
theae s0ils occur only on limestone,
they are of limited extent within the
study area.

Soils with Gradational Texture Profille
Red gradational soills, weak structure

These solls of the alluvial deposits are
red=brown loams to clay lcams with
little structural organization. A
typlcal profile shows a few centimetres
of brown fine sandy locam, grading into a
red-brown lecam to sandy loam that
becomes a little more strongly coloured,
and of slightly heavier texture, with
depth.



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

They are mlldly leached and appear to be
moderately fertlle, but are more notable
for theilr good physical properties,

They may be slightly superior to the red
gradational solls In their ability to
retain moisture avallable for plant
growth,.

These so0lls are typlcal of the outflow
areas from small catchments and alluvial
fans. They also occur in the terrace
sequence and sporadically on the plains.

Yellow gradational soils

The gradatlional texture profile of these
soils is usually well developed,
although on the coarser sediments 1t may
rnot 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 em, where moderate
structure may be developed. Below this,
the texture becomes less clayey and the
structure becomes less well developed.

The subsurface horizon 1s usually mod-
erately bleached and the colour in the
subsoil may be strong brown, although
more yellow colours are usual.

These are moderately acid solls wlth
fairly high natural fertility. They are
relatively common on mid-level stream
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This friable gradational seoil at Trap-
per's Gap is deeper and less stony than
gimilar soils on steeper, drier slopea.
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terraces. This land form is limited 1n
extent in the study area, however.

Red and stony red gradational soils

S0ils of thils group and those of the
next combine some of the features of the
friable red gradational soils and the
massive gradational solls. They have a
weakly structured subscill, which has a
hard consistency when dry. The sub-
surface horlzon 1s weakly bleached. Pro-
files are seldom deep, and may overlie
well-structured red clay, which appears
to be a truncated relic of an earller
soll, or weathered rock.

Stony red gradational soils are typical
of the alluvial fans of Intermedilate
size on the valley-side slopes, and may
also occur on the steeper slopes of
residual hills or lower-elevation
montane slopes.

Both groups are moderately acld through-
out and of moderate natural fertility.

Yellow=-brown gradational socils

While similar to those of the previous
group, solls of thls 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 1in the lower
topographic positions on the alluvial
fans of the valley-floor slopes, they
may be more fertile than the red more-
freely draining group.

Massive gradational soils

Texture in these solls gradually in-
creases from loam or sandy loam in the
surface, to clay loam, sandy clay loam,
or light elay 1n the subsoll at about
half a metre, below which the c¢lay con-
tent 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 subscll, The
colour and texture changes are usually
gradual, but may not colncilde.

Except for the surface few centimetres,
where concentrated blological activity
maintalins moderate structure, the pro-
file has poor structure or none at all,
and sets hard when dry. The soils have
abundant wislible pores resembling pin-
holes.

Wide variations from the typical profile
occur, particularly in colour and tex-
ture. On poorly drained sites, subsoil
colours are mottled and there may even
be a gley horizon. On better-drained
sites, colours are more red. The depth
of the surface scoll is greater where
textures are coarse.

Relic horizons of highly structured red
clays, typical of the red duplex soils,
are sometimes found beneath these solls.

The massive gradational scils are usual-
ly found on transported material such as
alluvial fans and terraces. On the
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steeper slopes, solils of this group may
occur with the stony loams.

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

Friable brown pradational solls

Thls s0i1l groupn 1s extenslive in the
high=rainfall montane reglons of the
atudy area at elevatlons 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 occasional
to common but not perslstent. The solls
intergrade between organic loams and the
friable red gradational solls, or red
gradational solls.

A typleal scil in the higher-raintfall
zone has a thin litter layer overlylng

a very dark brown to black organlec loam
10--20 em thick, wvery porous, and with
strong crumb structure, In the under-
lying horizons, the influence of organic
matter diminishes with depth and the
structure 1s less-well developed.

Colour becomes strong brown then yellow-
brown or red-brown, depending on the
nature of the parent material; porosity
decreases, although conslstence remains
friable throughout, Scll depth 1=
usually more than 1 metre, but proflles
on steep slopes may contaln numerous
rock fragments that become more abundant
with depth.
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Soils such as thies massive gradational
soil are common in drier areas and on In lower-rainfall areas and at lower
ecoarse-grained parent material. elevations, the soils have less organic
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matter, structure is not as strongly
developed, and consistence 1s firmer.
Soil depth 1is more wvarlable, 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
fertility. They have relatively high
molsture-storage capacities and are very
permeable.

Red gradational solls 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 subsoill
at the upper end of the elevation range.
The solls are acid throughout and usual-
ly have higher-than-normal levels of
phosphorus and calcium.

These are characteristic scils of basalt
parent material at intermediate and
lower elevations. Although they are
usually deeply weathered, rounded pileces
of unweathered basalt occcur within the
profile,

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

Red gradational soils, fine structure
In colour and texture proflle, these re-

semble the friable red gradational solls
but the subsoll 1s more strongly devel-

oped to form a very fine sub-angular--
blocky structure. The natural structur-
al units have shiny surfaces, and the
consistence is hard when the soil is
dry. Yellow forms cccur where dralnage
is restricted.

They are usually assocliated with areas
of low relief and may be solls of an
earlier weathering cycle. Stumps of red
clay of the type occurring in the sub-
soll are sometimes found beneath less-
strongly differentiated solls, such as
the massive gradational solls.

Friable red gradational solls

The dominant features of these soils

are a dark brown loamy surface, grading
through more yellow-brown loam or clay
loam to the dark red or red-brown light-
c¢lay subs2il. Structure 1s moderate in
the surface but declines in the sub-
surface and is usually moderately well
developed in the subsoil. The soils are
moderately porous and are friable
throughout. The profile depth may be as
much as 3 metres in old alluvium or
colluvium, but usually weathering rock
is encountered within little more than a
metre,

These solls attalin domlnance on most
slliceous rocks 1ln areas where annual
rainfall is about 1,000 mm and slopes
drain freely without belng steep.
Occasionally yellow forms occur on less-
well drained sites within areas of these
solls. They are acid to very acld, and



of generally moderate to low natural
fertility.

Soils wilth Duplex Texture Frofile
Red duplex

Red duplex soils predominate on valley
slopes and rolling topography where
rainfall is less than about 1,000 mm.
They usually have a poorly structured

to structureless topscll, which sets
hard when dry. The red subsoll is
typlcally a well-structured clay that is
compact and has relatively low porosity.
The boundary between topscil and subsoil
is relatively sharp, and soil profiles
are acid throughout. They have moderate
surface permeability and moderate sub-
surface drainage.

Yellow sodic duplex soils, coarse
structure; yellow duplex soils

The yellow-brown subsoll clay and the
contrast in texture are major distin-
guishing features of these solls. Sedic
duplex solls have a very distinct bound-
ary between the pale loam sub-surface
horizon and the strongly coloured heavy
clay subscil. Small ironstone con-
cretions may be present at the boundary.

The subsoil clay shrinks as 1t dries and
expands on wetting. The surface of such
solls 1s commonly very irregular; when
the subsoil is wet it acts as an lmperm-
eable layer and the surface soll becomes
saturated during wet weather.

TBAH /76 ~6
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Yellow duplex soils have a less distinet
change between the paler loamy sub-
surface horizon and the eclay subsoll.
The transition zone may be as much as 10
em thick and the subsoll eclay does not
expand and shrink appreclably. These
solls are more permeable than the former
group, but are not as well dralned as
the red duplex so0ils.

Both forms have acid surface soils; sub-
solls of either may be only mildly acild
cor alkalline. In areas where dralnage
concentrates, these soils may even have
free lime in the subsoil.

Soils of the sodie group ocecur occaslon-
ally on broad ridge-tops to the south of
Omeo. They are not common 1n the study
area. Yellow duplex solls occur in low-
land areas where sc¢ll drainage ls rather
impeded. They alsc occur on rolling
topography around Omeo and Benambra.

Explanation of Some Terms

Structure: the arrangement of scil
particles in undisturbed scll. Natural-
1y cccurring aggregates vary in their
strength of development from "masslve"
where no natural aggregates are appar-
ent, through "weak" and "moderate", to
"strong" where discrete aggregates are
obvious in the undisturbed soil. The
aggregates are descrilbed in terms of
size and shape.

Consiastence: a qualltative evaluation
of the mechanical strength of soill frag-
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ments and the way they break when
squeezed between thumb and flngers.

Gley:prey and blue-green mottled
colouration, which develops in soils
subject to perliodic saturation,

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

The natural wvegetation of an area is de-
termined largely by the physical factors
of the slte - eclimate, topography, and
solls and thelr parent materials, Fac-
tors such as fire and grazling, however,
can alter vegetation structure, partic-
ularly the characteristics of the lower
strata, and may also alter the relative
abundance of plant species.

The major environmental factors that
influence vegetation vary greatly 1ln the
study area. This is reflected in the
fact that more than one-third (24) of
the 62 maJor vegetation alliances tabu-
lated for Viectorilia by Frankenberg are
represented here.

Approximately 1,050 native flowering
plant and fern specles have been reliab-
ly recorded for the Alplne study area.
These include 92 grasses (family Gram-
ineae), 64 sedges (family Cyperaceae),
24 rushes (family Juncaceae), 79 orchids
(family Orchidaceae), 34 wattles (genus
Acacia), 3B eucalypts (genus Euealypt-
us), 22 beard-heaths (genus Leucopogon),
and 18 buttercups (genus Ranunculus).

Seientific names of plants mentioned in
the text, together wilth the approprlate

common names, are listed in Appendix
2A.,

Most of the flora is typical of the
north-eastern Highlands, but some foot-
hill forests on the southern fringe are
typleal of silvertop and stringybark
forests found elsewhere in Gippsland.

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

Cool, wet, southern elements, typiecal of
Tasmania, are represented by southern
sassafras gullies in the east of the
study area and by mountain ash forests
distributed at numerous localltles 1n
the southern section.

Species 1in the dry and warm Snowy Rlver
vailey are typlcal of the plains and
foothills on the 1nland side of the
Great Divliding Range. They 1lneclude
white cypress pilne, white box, and
kurrajong.

The flora 1lncludes about 150 plant
speclies that have been introduced inte
the study area - some from the time of
early exploration and settlement. Those
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that are considered to be pest plants
are discussed in chapter 13.

Importance of vegetation

Natural vegetation is particularly im-
portant when conslderling possible uses
of land. It integrates and qulite sen-
sltively reflects subtle changes in en-=
vironmental factors. For this reason,
and because its malin components can be
readily seen and mapped In the field or
from aerlial photos, 1t provides a very
convenient way of assessing site factors
that, by themselves, would be hard to
measure directly.

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

Classiflcation

Because of its diversity, only a broad
description of the vegetatlon can be
presented here. More detall - especial-
ly on the floristics of the vegetation -
appears 1n the block descriptions. As
in previous reports, the vegetatlion has
been classified into a number of struc-
tural forms based on the helght and form
of the tallest stratum and on the per-
centage of projective follage cover (see
Table 4)., Table 5 lists the native veg-

etation units, and their distributlon on
public land is shown on Map 6.

The classification is based on that
developed by Specht, but has been modi-
fied to better describe the particular
vegetation of the study area, to enable
use of the data avallable, and to meet
land-use planning objectives,

Within the structural framework, the
vegetation has been grouped according to
commonly occurring combinations of
species. These have been chosen subjec-
tively and have been termed vegetation
units. They are not based on detalled
study of species relations. Each unit
i1s readily recognized in the fileld and
reflects the operation of a certain set
of environmental factors.

Additional floristic information - from
a sample of 193 plots distributed 1n
different localities and environments

in the study area - was collected and
analysed by the Zurich--Montpellier sys-
tem., This system groups similar stands,
using florlistic similarity as a criter-
ion. Information obtained from other
comprehensive vegetation surveys has
also been incorporated 1in the vegetation
descriptions. The floristics are
treated in the block descriptions.

Vegetation Unilts
The main vegetation units for each map-

ping category are briefly described
below.
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Table 4

STRUCTURAL FORMS (ALPINE STUDY AREA)

, Projectlive foliage cover of tallest stratum*
Life form and height :

of tallest stratun Dense Mid-dense Sparse

(70-100%) (30--70%) (10-30%)

Trees > 40 m
Trees 28-=-40 m

Open forest IV
Open forest III

Trees 15--28 m Open forest II Woodland IT
Trees 5--=16m Closed forest 1 Open forest 1 Woodland 1
Shrubs 2--8 m Closed scrubland Open scrubland
Shrubs 0--2 m Closed heathland Open heathland
Herbs (including mosses,| Closed mossland Open mossland
sedges, lichens, forbs, | Closed grassland Open grassland
grasses Closed herbfleld Open herbfield
Closed sedgeland Open sedgeland

#
Percentage of the area covered by follage as measured by a vertlcal point quadrat
technique. It 1s not the same as crown cover.




Alpine and sub-alplne open areas

This type embraces a mosale of structur-
al forms that, in alpine environments,
ineclude dwarf herbfield and heathland
and short herbfleld. Tall herbfleld,
grassland, dry, moist, and wet heath-
lands, mossland (bog), and sedgeland
(fen) are common to both alpine and sub-
alpine environments.

Mogaie of alpine vegetation near Mount
Nelse.

The largest area of alpine vegetatlon 1is
on the Bogong High Plains and on assoe-
iated prominences such as Mounts Bogong,
Feathertop, Falnter, Loch, and Hotham.
Smaller areas may be found on peaks such
a5 Mounts Buller, Stirling, Howltt,
Speculation, and Wellington, and on high
ridges such as the Blue Rag Range.

Alpine vegetatlon 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
glevations of about 1,550 m.

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

In summer, evaporation exceeds rainfall,
and the moilsture status of the site - as
influenced by topographic position and
scll type - is a factor determining
vegetation patterns.

Exposure to strong winds also influences
the pattern. Dwarf herbfields and
heathlands may be expected on the most
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gxposed sites, while mosslands are lim-
ited to wet, relatlively protected sites.

The sub-alpline environment 1s less sev-
ere 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 elevation, such
as on the Nunniong Tablelands, but may
range up to 1,700 m, as on the Davies
Flain 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 herbfilelds are
limlted to the most exposed sites at the
higher elevations, such as Mount Loch,
and are assoclated with stony loams.

The plants have or assume a cushlon-like
or prostrate form and are usually separ-
ated by bare ground.

Short herbflelds are characteristic of
soaks, damp sltes, and areas where snow
perslists longest. They are found at the
higher elevations and occur most extens-
lvely on the alplne tracts of the Bogong
Tablelands and nearby mountalns. Else-
where they are limlted to small areas
such as Mounts Stirling and Howitt,

Tall herbfields are common in the alpine
zone and are extenslve arocund Mounts
Bogong, Nelse, Falinter, Hotham, Feather-
top, Howitt, Speculation, Buller, and

Stirling. Forbs (includlng many showy

flowers) and grasses are the maln plants
in this unit. Tall herbfields are
usually associated with organic loams.

Silver daiey and snow grase are the main
gpeciee in this tall alpine herbfield
near Mount Bogong.
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Grasslands are dominated by snow grass
tussocks, and various forbs occupy the
Inter-tussock spaces. They are found
throughout the study area in alpine and
sub-alpine environments, often in cold-
alr drainage situations, and are assoc-
lated with organic loams. They predom-
inate on many of the sub-alpine plains
on the Bennlison, Dargo and Nunniong
Tablelands. Alpine grasslands are best
represented on the Bogong Tablelands.

Dry heathlands may be found at numerous
localitles at the higher elevations, but
are limited to the drlest rocklest sltes
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
m to a few metres in height, and follage
cover may be open to closed. They are
common on rocky sites in the alplne en-
vironment on stony loam or organle loam
golls. Moist heathlands may also be
found adjoining snow gum (white sallee)
woodland in sub-alplne tracts and the
same constltuent specles often form an
understorey to the woodlands. The spec-
les composition varles considerably.

Wet heathlands are often sltuated along
streamsides or in other moist to wet
situations 1n alpine, sub-alpine, and
sometimes montane environments through-
out the study area.

Mosslands (bogs) are restricted to wet
situations at many localities in the

same environments. They appear to have
been more widely distributed in the
past. Solils are peats formed from the
dead plant remains of the associated
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 charac-
teristic tree of these structural types,
and the vepgetation unit takes 1lts name
from this specles. In some locallties,
however, black sallee, ash-mallee, or
spinning gum may be a major component,
such as black sallee at Mount Delusion
and ash-mallee at Mount Useful. Mount-
aln 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 scrubland (thicket).
The understoreys commonly vary from
grassy to grassy with scattered shrubs,
and are common at such localltles as the
Bennison, Bogong, and Dargo Tablelands
and Davies Plain Ridge. Understoreys
may also be densely shrubby.

This snow gum vegetatlon unit encloses
open plains and watercourses at many
places. It grades fairly raplidly into
alpine vegetation at its upper limits
and also into alpine ash forests where
the two types adjoin. On the other hand



the 1lnterface between this and the moun-
taln pgum--snow gum unit 1s often more
gradual.

The unit covers considerable areas
throughout the study area - notably at
the Bogong, Paw Paw, Dargo, and Bennison
Tablelands, the Wellington and Howltt
Flailns plateaux, and Davles Plaln Ridge.
[t 15 also extensive around many of the

An open forest of snow gums encloses a
small area of grassland on the Dargo
Tablelands.

higher 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, Wills, Pinni-
bar, Gibbe, and Nunniong, and the Cobb-
eras areas.

Elevations 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 Pinnlbar and the
Cobberas - and 1s quite often found at
elevations down to 1,200 m. Preciplta-
tlon generally exceeds 1,200 mm annually
and in winter usually takes the form of
snow. In most areas snow perslsts
throughout the winter months. Solls are
usually organic loams, stony loams, or
friable brown gradational soils.

Sub-alpine to montane open forest II

The major unit of this formation type
commonly contalns both mountaln gum and
snow gum. Candlebark is a frequent
associate, and broad-leaf peppermint may
occasionally be present. In some areas
scattered mountailn gums emerge above a
general snow gum canopy.

This unlt 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, inecludes
the Paw Paw Tablelands and Cobungra
River valley, and reaches to the Dinner
Plain area. Large areas may also be



Mountain gum--snow gum open forest near Burnt Top,

found on the southern sectlions of the
Dargo and Bennlison Tablelands, in the
Moroka basin, and on the Mount Cobbler
Flateau.

The unlt 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 varles conslder-
ably - from less than 700 mm up to about

1,800 mm. Soils are usually gradational
and Include friable brown gradational
solls and the shallow forms of frilable
red, stony red, and yellow-brown gradat-
lonal soils.

sub=-alplne woodland to open forest I

The black sallee vegetatlon unit common-
ly has an herbaceous understorey with
occaslonal shrubs., It 1s scattered
throughout the area and mainly confined



to wet soils where low temperatures are
common and severe frosts frequent. Typ-
l1ecal situatlons where these factors
apply are along watercourses and arcound
small plains at elevations from about
900 m (where mountain swamp gum may
occceur in mixture) up to about 1,500 m.
Soils are usually grey-brown loams,
generally gleyed.

Open forest IV

The alplne ash unit usually cccurs as
pure stands of alpine ash, but may occ-
asionally inelude mountain gums. Under-
storeys may be herbaceous, including
various grasses and forbs, or may con-
sist prineipally of shrubs, ferns, and
small trees.

In many areas shrubby understoreys are
linked with relatively recent disturb-
ance such as fire and logging.

Alpine ash forests are widely distribut-
ed throughout the study area and cover
extensive tracts of land. In moderately
to highly dissected topography, this
unit 1s found on molst sheltered sites,
So its distribution in some areas tends
to appear as a number of discrete stands
separated by high ridges and dry spurs,

Whole walleys may support these forests,
however, where the environment is part-
lcularly suitable - such as in the head-
waters of the Wongungarra, Dargo, West
and East Kiewa, and Mitta Mitta Rivers
and Wheelers Creek. Other large contig-
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uous areas may be found on the mid
slopes around Mount Buller, Mount Stir-
ling, and the Razorback, on tablelands
such as the Nunnliong, Pinnibar, and
Dargo (southern section) Tablelands, and
on plateaux and moderately dissected up-
lands such as at Connors Plains, Dinner
Creek, Mount Baldhead, Mount Deluslon,
Mount Phipps, and the Sunnyslde--Sugar-
loaf Hill area.

The understorey in this alpine ash
forest consists mainly of graseses,
forbs, and scattered shrubs.
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regrowth alpine ash occur
gum forest near the Blue Rag

Many mature stands have been harvested,
but conslderable areas of mature alpine
ash sti1ll remain. Wildfire regrowth
stands are scattered throughout. The
largest areas are in the headwaters of
the Dargo, Wonpungarra, Ovens, and East
Kiewa Rivers and Black Snake, Handford,
Davies Plain, Snowy, Frosty, and Horat-
1o Creeks.

Elevation for this vegetatlon 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 varying from a few
weeks to some months across this altitu-
dinal range. BSolls may be deep organic
loams or friable brown gradational
solls.

The other maln vegetation unlt of open
forest IV 1s shining pum--mountaln ash.
Each of these speclies may form pure
stands or may cccur 1n mixture wilth each
other and also with alpine ash and manna
gum. The understorey may be a low
stratum of ground ferns and other
plants, shrubby (with a ground layer of
herbs), or a wet gully type.

Such forests are almost entirely con-
fined to south of the Great Dividing
Range. The most extensive stands,
eilther fire regrowth or mature, occur
near Mcuntain Ash Spur in the Barkly
REiver valley, at Mount Hump Creek, scuth
of Mount Ewen, in the Nicholson River--
Haunted Stream headwaters, at Ah Chows
Creek, and at Black Satin--Betts Creeks.



The stands occupy molst, sheltered sltes
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 infrequent.
So0ils are frlable brown or friable red
gradatilonal soils.

Open forest III

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

This vegetaticon unit 1is not extensive,
but may be found at various localities
in the study area such as on the Benn-
ison and Nunniong Tablelands and the
Finnibar plateau., Elevations are usually
about 1,200 m and annual rainfall is
high. Scoills are gradaticnal.

Messmate stringybark forests, forming
another unit within open forest III, are
also relatively restricted here, espec-
1ally north of the Great Dividing Range.
An isclated stand at Granite Peak, near
Mitta Mitta, appears to be 1its northern
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 side
of the Nunnlong Tablelands and 1its
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southern escarpments. Other locallties
include Mount Tambo, Tongio Creek,
Powers Creek, Jirnkee Gap, Mount Grant,
Tea Tree Range, the Viking, Mirrimbah,
the Low Saddle, Mountain Ash Spur, Mount
Ronald, Shanty Hollow, and Mount Hump
Creek.

This unlt ranges from about 600 to 1,200
m in elevation, with rainfall of about
1,000==1,400 mm annually. Typlcal soils
are frlable brown and friable red grada-
tional soills.

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

The narrow-leaf peppermint unit predom-
inates on molst sheltered aspects below
about 1,100 m. Forests of this unit are
widespread throughout the study area,
particularly north of the Great Dividing
Range. Annual rainfall 1s usually be-
tween 900 and 1,600 mm. Solls are
typically friable red and brown gradat-
ional solls.

Trees assoclated with narrow-l1leaf
peppermint include manna gum, messmate
stringybark, candlebark, eurabbile (St.
Johns blue gum), broad-leaf peppermint,
and yellow stringybark (in Gippsland).
Understoreys may be grassy with low
shrubs (in lower-rainfall areas), shrub-



Narrow-leaf peppermint forestes pre-
dominate on moiat aspects at lower
elevations.

by with an herbaceocus ground layer, nr
(in wet pullies) a dense cover of tall
shrubks and small trees.

Silvertop forests more than 28 m high
are located on relatively moist rldges
and upper slopes on the southern fringes
of the area. White stringybark is some-
times an associate. Understoreys are
typically heathy to shrubby.

Manna gum forests are typleal of many
moist river flats and river environs,
such as along the Buckland, Macalister,
and Caledonia Rivers, but may also

occceupy moist gullles and slopes., Under-
storeys are often shrubby to wet gully
type. Solls may be red gradational

g0ils with weak structure, yellow-brown
gradatlonal solls, or grey-brown loams.

Open forest II

These forests coccupy the drler, more
exposed aspects over a wide altitudinal
range (from pelow about 1,500 m elevat-
ion in some localitiles) throughcut the
study area,

In the higher-rainfall areas, broad-leaf
peppermint 1n mixture with brittle gum,
candlebark, mountain gum, or long-leaf
box 1s the common vegetation unit.
Understoreys are usually heathy.

On the driest sites, broad-leaf pepper-
mint 1s absent and the main trees are
red stringybark, long-leaf box, red box,
and brittle gum. The understorey 1s



typlcally heathy. The most extensive
areas of these three units occur in the
Wonnangatta, lower Cobungra, lower
Darge, Tambo, Suggan Buggan, Macalister,
Buchan, and Mitta Mitta River valleys,
and in Limestone Creek valley. Soils
may be stony loams, massive gradational
solls, or red or stony red gradatilcnal.

The silvertop unit usually consists of
sllvertop in pure stands, but the
species sometimes occurs In mixture with
white stringybark, red stringybark, and
broad-leaf peppermint. Understoreys may
be shrubby to heathy. This unit i1s con-
fined to the southern fringe of the
study area.

Open forest I

This structural type is found on the
steepest, driest slopes in the area.

The most extensive areas are found in
the Wellington and Macalister River
valleys, the Wonnangatta Valley (includ-
ing the lower Moroka River valley), the
Mitta Mitta, Bundara, and Cobungra River
valleys near Anglers Rest, and the
Tambo, Buchan, and Snowy River valleys.

The flora i1s similar to open forest II.
Four vegetation units have been distin-
gulshed. Broad-leaf peppermint, candle-
bark, and brittle gum are predominant in
higher-rainfall areas, and red stringy-
bark, long-leaf box, red box, and yellow
box are common in the lower-rainfall
areas. Understoreys are typlecally
heathy. Silvertop forest 1s confined to

The main tree species in this open
foreat II formation are candlebark, red
stringybark, and broad-leaf peppermint.



the southern fringe, and usually has.-a
heathy understorey that 1s scmetimes
sparse., Solls are usually stony loams,
masslive pgradational solls, or red or
stony red gradatiocnal solls.

Woodland and open forest 11

Mountaln swamp gum forests are limited
to wet river flats, The specles may be
assoclated wlth black sallee at the
hipher elevations (about 900 m) or with
candlebark. The understorey may include
herbs, reeds, rushes, and shrubs. Soils
are usually grey-brown loams, Locall-
tles where thils unit is well represented
include the King, Wonnangatta, Cather-

ine, and Buffalo Rivers.

Woodland and open forest I

These structural types are limlted to
areas with an annual rainfall of less
than about 800 mm. In the Suggan Buggan
and Snowy River wvalleys the main vegeta-
tion units are white box and cypress
pine. White box may be assoclated wlth
white and black cypress pines, long-leaf
box, yellow box, and manna gum. Under-
storeys are grassy, but ground cover may
be quite sparse. Elevatlons range from
about 160 m to 700 m. Annual rainfall
varies from about 600 to 800 mm. Soils
include coarse sands, hard red gradat-
lonal soills, red duplex soils, and stony
loams.

White box-=yellow box woodlands around
m

lPonglo and Swifts Creek have been clear-

Black eypress pine woodland at Suggan
Buggan.



ed, but a remnant on steep slopes
remains near Cassilis.

Cypress plne stands have similar under-
storeys to white box areas and predom-
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inate on drier, more exposed aspects
along the Snowy River and Suggan Buggan
valleys at elevatlons ranging from about
200 m up to 540 m. Soils 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 seriecophylla - silky dailsy
(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; etec.)

Hibbertia spathulata - gulnea-flower
(Suggan Buggan; Snowy River)

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

Monotoeca rotundifolia - trailing mono-
toca (Brumby Point)

Olearia frostii - Bogong dalsy-bush

(the Twins, Mount Hotham; Bogong High
Plains)

THAB/TE=T

Prasophyllum morganii - mlgnonette leek-
orchid (chungrai

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

Ranunculus eichleranus - buttercup
(Bogong High Plains; the Bluff; McFar-
lane Saddle)

Ten undescribed species may prove to be
endemic 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 Strad-
broke)

Grevillea sp. ~ grevillea (Nunniong
Plateau area)

Hibbertia sp. - gulnea-flower (Licola
area)

Hibbertia sp. - guinea-flower (Welling-
ton River near Licola)
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Progtanthera sp. (aff. howellige) -
mint-bush (Licola area)

Proatanthera sp. (aff. rhombea) - mint-
bush (between Licola and Mount Margaret;
near Valencla Creek road)

Prostanthera sp. (aff. rotundifolia) =~
mint-bush (between Mount Margaret and
Lake Tali Karng)

Tetratheca sp. (aff. procumbensg) - plnk
bells (Moroka Hut area)

Forty-slix other specles are endemic to
the study area and adlacent areas.
(Numbers indicate bleocks in the Alpine
study area in which the specles has been
recorded.)

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

Acacia dallaehinana - catkin wattle (10,
14, 15: Mount Buffalo)

Acacia lucasii - wattle (18: N.S.W.)

Acacia subtilinervie - wattle (20:
N.3.W.)

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

Astrotricha parvifolia - small-leaf
star-hair (4, 7: between Seaspray and
Bairnsdale)

Lrachyeome abovata - dailsy (10, 16, 17:

Baw Bawsj; Lake Mountaln; Kosclusko,
N.S.W.)

Brachycome riparta - Snowy River dailsy
(20: Genoa River gorge)

Coprosma nivalis - snow coprosma (2, G,
Tl 9, lﬂ: l?, 18_\» 19- N;S.w-}

corybas hispidus - helmet-orchid (17,
20: N.8.W.)

Dampiera sp. (aff. scottiana) - damplera
(15 km south-east of Licola, just out-
side study area)

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

Dodonaea rhembifelia - broad-leaf hop-
bush (20: Pine Mountalin, N.3.W.)

Drabastrum alpestre — mountaln cress
(17: N.S.W.)

Eucalyptus chapmaniana - Bogong gum
(1, 3, 4, 5, 8, 10: Mount Buffalo,
north-west Mount Bopong; Khancoban,
N.S-W-)

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

Goodenta grandiflora var. maemillanii
pinnate goodenia (4, 17, 20: Deddick
River; also N.S.W.)

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



Leucopogon riparius - rlver beard-heath
(20: Snowy Rlver pgorge - border between
study areas)

Lomandra mierantha var. sororia (or
distinet species) - small-flower mat-
rush (1, 3, 7: DMount Tingaringy)

Myoporum floribundum - slender myoporum
CXTs H.85.M.)

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

Oreomyrrhie brevipes - carraway (1, 10,
16, 17: Kosculsko, N.3.W.)

Oreomyrrhis pulvinifiea - cushilon
carraway (10, 20: Kosclusko, N.S.W.)

Felargonium helmsii - stork's bill (10:
Mount Koseiusko, N.S.W.)

Phebalium sp. (aff. squameum)- phebalium
(20: Mount Elizabeth)

Pimelea biflora - matted riceflower (2,
Ui B3 Ts 95 10, 16, 17, 1B, 193 N.S.W.]

Plantage glaeialie - plantalin (10:
Kosciusko Plateau, N.S.W.)

Poa elivieola - poa (17, 18, 19, 20:
Mount Buffaloj; N.S.W.)

Poa induta - poa (19, 20: N.S.W.)

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

FPomaderrie pauciflora - pomaderrils
(17, 18, 20; Genoa River gorge:
N.S.W.)

Pratia gelida-snow pratia (7: DMount
Buffalo; N.S.W.)

Prostanthera decussata - dense mint-
bush (4: western hiphlands, west Mount

Tingaringy)

Prostanthera rhombea - mint-bush (4:
HN.S.W.)

Pterostylis coceinea = greenhood i oy
20: N.S.W.)

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

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

Scehizeilema fragoseum - alplne pennywort
(10, 16, 17: N.S.W.)

Stipa nivicola - alplne spear-grass (H,
6, 7, 10, 18, 19: Mount Buffalo; Mount
Kosciusko, N.S.W.)

Trochocarpa clarkei - lilac berry (1, 2,
3, 4, 6, 7: Lake Mountailn)

Turritig glabra - tower mustard (11, 12,
17: -N.S.W.)
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Wahlenbergia densifolia - fairy bluehell
{9, 19: N.S5.W. alps)

Wittsteinta vececintacea - Baw Baw berry
{3: Mount Donna Buang; Lake Mountain;

Baw Baw Plateau)

Westringia cremnophila - Snowy River
westringia (20: Snowy River gorge -
border between study areas)
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The alpine study area contains large
contiguous areas of publliec land, predom-
inantly forested, but wlth some natural
open areas in alpine and sub-alpine
environments.

There are recent records of natlve spec-
ies comprising 34 mammals, 183 birds, 30
reptiles, 17 amphibians, 13 fish and
many 1invertebrates. Some are widespread
and common. Others may be wldespread
but uncommon to rare, or may be very
rare and restricted in distribution.
Records of introduced fauna include 10
mammal, 8 bird, and U4 fish species.
Appendlx 3 lists the fauna of the area.

The distribution of a species is largely
related to its habitat requirements,
which wvary for each specles. Faunal
communities comprlse specles that have
8imilar habitat preferences.

Sometimes the sultability of an area for
a specles may depend on features such as
the presence of scattered rock outecrops
or decaying logs. Many habltat prefer-
ences, however, are related to the vege-
tation - either directly, through the
food, shelter, or breeding sites that it
provides, or indirectly, through factors
such as topography, soll type, and
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temperature regime, which also influence
the type of vegetation in an areas.
Wetlands on the other hand are primarily
aquatic habitats. These, together with
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, this 1s considered to be
the best avallable approach.

Surveys have been conducted for the Land
Conservation Councll by the Natlonal
Museum, Division of Filsherles and Wild-
life, Monash Unlversity, and Geelong
Grammer School. Data from these togeth-
er with information from other reliable
sources have been amalgamated by the
National Museum staff. The resulting
information was used in complling this
chapter and the block descriptions.

General Habltats

The wvarlous vegetation units described
in chapter 9 are correlated with the
habitats described below, as shown in
Table 6.
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These areas are seasonally or permanent-
ly inundated by fresh water. They com-
prise streams, swamps, lakes, and farm
dams. Thelr suitablility for habitation
depends on such factors as whether the
water body 1s flowing or standing and
the water quality, the bank and bed
characteristies, and the aquatic
vegetatlion.

Riverine forests

Thls habltat type encompasses manna gum
and narrow-leaf peppermint open forests
on stream flats at the lower elevatlions
as well as mountaln swamp gum open

.
k "rt" ;

C

Riverine forest of manna gums along the
Wonnangatta River.

forests and woodlands, which may ascend
up to about 900 m elevation.

Alpine and sub-alpine open areas

Heathlands, herbflelds, grasslands,
mosslands, and sedgelands occur in
alpine (above tree-=line) or sub-alpilne
environments. Sub-alpine open areas may
be small openings 1n sub-alpine woodland
or large plains many hectares in extent.
Alpine open areas are found on the
highest plateaux and peaks.

Sub~alplne weoodland

The snow gum thickets, woodland, or open
forest; mountaln gum--snow gum open
forest; and black sallee woodland and
open forest have understorey plants that
vary from heaths to grasses. They occu-
py large areas at the higher elevatilons
and vary consliderably 1n structure.

Wet open forest

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

Dry open forest

This habitat type consists of forests up
to 28 m high with understoreys that are
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Table 6

CORRELATION BETWEEN HABITAT TYPES AND NATIVE VEGETATION

Habltat type Native vegetation units

Riverine forests Manna gum open forest III, narrow-leafl peppermint open forest
III; and mountain swamp gum woodland and open forest II.

Alpine and sub- Dwarf herbfleld and heathland; short herbfield; tall herbfield;
alpine and open grassland; dry heathland; molst heathland; wet heathland; moss-
areas land; and sedgeland.

Sub-alpine Snow gum (white sallee) woodland, scrubland and open forest I;
woodlands mountaln pgum-snow gum open forest II, and black sallee woodland

and open forest 1.

Wet open forest Alpine ash open forest IV; shining pum-mountain ash open forest
IV; mountain gum open forest III; messmate stringybark open
forest III; narrow-leaf peppermint open forest III; and sllver-
top open forest ITT.

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-leaf pepper-
mint copen forest II; and red box open forest I.

Woodlands White box woodland and open forest I; and black cypress plne--
white cypress pine woodland and open forest I.

mainly grassy or heathy, but may occas- Wocdlands

ionally be shrubby. Maln tree specles

are broad-leaf peppermint, red stringy- These are primarlly woodlands of white
bark, long-leaf box, red box, brittle box and black cypress pine in the

gum, and silvertop. Sugpgan Buggan area.
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Seml-cleared areas and forest margins

Areas that border farmland in the study
area provide habitats for a number of

species adapted to woodlands or grass-
lands. 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, such as around Omeo

and Benambra and on the Wulgulmerang
Tablelands. Others - along some narrow
river valleys, for example - have not
been so extensively modiflied. Many of
the original faunal species have been
eliminated from farmland, but some
(especially birds) have been able to
adapt to what is usually a woodland or
grassland habltat. Remnants of the
original vegetation along roads and
watercourses provide valuable shelter,
food, and breeding sites for both resi-
dent and mlgratory fauna.

Mammals

The mammalian fauna of the alpine study
area 1s not particularly diverse, but
includes species that are not found
elsewhere 1in Vietorlia and some that are
not common in the State.

Thirty-five species of native mammals
have been recorded in the area 1n recent
years. These comprise nine phalanger-
ids, nine bats, four macropodids, four
dasyurids, four native rodents, two
monotremes, and the common wombat, the
long=nosed bandiceoot, and the dingo.

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

Species recorded are from actual specim-
ens, fileld notes, and llterature, Most
of these records are dated from about
1965 to 1976.

Most native specles are typlecal of for-
egsted land, and the study area 1s im-
portant for their conservation. Common
mammals Include the eastern grey kanga-
rco, black wallaby, brush-talled possum,
bobuck, ring-tailed possum, greater
glider, feather-tailed 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 in-
clude the tiger cat, greater long-eared
bat, eastern pigmy possum, chocolate
wattled bat, white-striped bat, smoky
mouse (endemic to Vietoria), Tasmanian
piplstrelle, and the dingo.

Other rare specles 1n the study area
appear to be restricted to particular
habitats. The brush-tailed rock wallaby
is found among rocky cliffs, the mount-
aln plgmy possom in alpline heathlands,



and sub-alplne heathlands and woodlands,
and the broad-toothed rat in heathlands
and grasslands (alpine, sub-alpine, and
montane environments).

Mammal Habltats

With the exception of wetlands, these
have been defined broadly 1in terms of
vegetation. Thils classifleation allows
for general correlations of mammals wlth
their habitat, but the occurrence of a
partlicular species at a locality will
depend on a number of other factors not
considered here. Specific habitat fac-
tors would include presence or absence
of rock outerops, ground litter, decay-
ing logs, and hollow trees,

Wetland (swamps, streams, lakes, dams)

Although common throughout the study
area, this habitat varies conslderably
in its representation in different
blocks. Two mammal specles - the platy-
pus 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 in streamside burrows.
Invertebrates constitute most of thelr
food: the platypus feeds mostly on
aquatic insect larvae, crustacea, and
other small aquatlc animals, whlle the
water rat's diet includes fish, fresh-
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water crayflish, mussels, and aquatic
invertebrates, as well as some land
crustaceans.

Riverine forest

Lowland river flats of manna gum and
narrow=leaf 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 alsoc occur along some
minor tributaries.

Many mammals found in riverine habltats
are also found in adjacent forests or in

The brown antechinus - common inhabitant
of the study area.
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The brush-tailed possum is often
obgerved in riverine forests.

varlous habilitats close to streams.
Twenty-one natlve species have been re-
corded in riverlne forest. They include
herbivorous animals (such as the eastern
grey kangaroo, red-necked wallaby, black
wallaby, and common wombat), arboreal
animals (such as the brush-tailed and
ring-talled possums, greater glider, and
brown antechinus), and small terrestrial
animals (such as the long-nosed bandi-
coa%, Swalnson's antechinus, and bush
rat).

Alpine and sub-alpine open areas

Alpline areas are most extensive on the
Bogong Tablelands, but are found else-
where at the hlghest elevations such as
at Mounts Bogong, Feathertop, Falinter,
Hotham, Buller, and Howitt. Sub-alpine
open areas, although scattered through-
out the area, are most extensive on the
Bennison, Dargo, Nunniong, and Bogong
Tablelands.

The vegetation strueture of these open
areas varies from heathlands, herb-
flelds, and grasslands to sedgelands and
mosslands. These often form a mosale of
types in the one area and are termed
alpine habltats where they occur above
the tree-line. Sub-alpine habitats are
found below the tree-line, usually on
plalns or along watercourses and other
topographlcal depressions surrounded by
sub-alpine woodlands.

Eleven mammal specles have been recorded
in this habitat. The mammal fauna of



alpine environments is distinctive. The
large herblvores such as the eastern
grey kangaroo and common wombat are
absent or rarely seen., Communitiles of
small mammals, however, are character-
istic of heathlands, mosslands, and
sedgelands. These include the brown
antechinus, Swainson's antechinus, bush
rat, and (in some notable instances)

the mountain pigmy possum and broad-
toothed rat. These animals remain in
this hablitat throughout the winter, when
snow covers the vegetation for several
months., Some localities that have sur-
face rocks may contain the mountain
plgmy possum,

Small sub-alpine open areas have popula-
tions of small mammals, similar to those
of alpine areas, but also provide
habltat for other mammals such as the
common wombat and, in summer, the east-
ern grey kangaroo.

Sub-alpine woodlands

Sub-alpine woodlands are distributed
throughout the study area at the hilgher
elevations. They follow many ridge
systems and cover large areas of uplands
in some localities, such as the Bennl-
son, Dargo, Bogong, Paw Paw, Nunniong,
and Native Cat Tablelands, the Moroka
basin, the Cobbler plateau, and Davles
Plain Ridge.

The vegetatlon structure varies consid-
erably. In some exposed and high places
the snow gums may assume a low thicket
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The broad-toothed rat inhabite dense,
low vegetation in restricted localities.

or low open woodland form, wheréas on
lower sheltered sites a tall open forest
of mountain gum and snow gum 1s common.
Understoreys wvary from thick shrubs to
grasses.

Twenty-four native mammals have been
recorded, including the echildna and the
large herbivores - eastern grey kang-
aroo, red-necked wallaby, black wallaby,
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and common wombat, Arboreal specles are
the bobuck, brush-talled and ring-tailed
pcssums, eastern plgmy possum, feather-
tailled glider, sugar glider, greater
glider, and brown antechinus. Small
terrestrlial mammals lnclude Swainscn's
antechinus and bush rat, which are
common, and the restricted and rare
mountaln pigmy possum and smoky mouse.

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

Wet open forest

Wet open forests are distributed
throughout most of the study area 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 1n the eastern
half of the study area), black wallaby,
and common wombat. The long-nosed
bandicoot is not common in this habitat,
nor is the tiger cat or eastern plgmy
possum.

Both brown and Swalnson's antechinus are
relatively common and wldespread
throughout. These 1nsectivorous marsup-
ials depend on ground cover for nesting
sites and forest litter for insects and
other food. The bush rat is alsc common
in this habltat and wildespread, but
another rodent (the smoky mouse) has
been recorded in only two localities in

Wet open forests provide habitat for the
bobuek, a epecies that lives in tree
hollows.



the study area - one in wet open forest
and the other 1n sub-alpine woodland.

Most arboreal species are widespread.
These include the brush-talled and ring-
tailed possums, bobuck (mainly recorded
in the western portion of the study
area), and four glider species. The
yellow-bellled glider and eastern plgmy
possum have been recorded in several
blocks in this habltat type. The six
bat species recorded in wet open forest
are the greater and lesser long-eared
bats, Gould's wattled bat, chocolate
bat, Tasmanlan pipistrelle, and white-
striped bat.

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

Dry open forest

Cne monotreme, four macropodids, elight
phalangerids, the common wombat, long-
nosed bandicoot, three small terrestrial
mammals, flve bats, and the dingo have
been recorded in dry open forests.

This habitat type 1s distrlbuted
throughout the study area, usually at
the lower elevatlons, but sometimes up
to about 1,500 m elevation, It is
closely assocliated with lower-rainfall
areas, or with steep slopes on northern
aspects 1in higher-rainfall areas.

Dry open forests form a mosaic with wet
open forest where the terraln 1s dilss-
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ected, to produce molst drainage lines
and slopes alternating from dry to moist
aspects.

The largest areas of this habitat lie in
the railn-shadow valleys of the Macalis-
ter, lower Wonnangatta, lower Dargo,
Tambo, Buchan and Snowy Rivers.

Mammals found in wet open forest also
inhabit 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 litter layer
overlies molst soll.

Other species found in dry open forest
may have habltat preferences that are
not restricted to these forests. One
example is the ring-talled possum, which
appears to prefer a vegetation type con-
tailning small trees. It ranges from
sub-alpine to lowland woodlands and
forests. The other is the brown ante-
chinus, which 1s commonly found 1n 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 kangarco 1s most common
where understoreys are grassy.

Woodlands

The eastern grey kangarco, brush-talled
possum, ring-tailed possum, yellow=-
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bellled glider, feather-tailed glider,
brown antechinus, eastern horseshoe bhat,
and bent-winged bat are known to inhablt
woodlands 1in the study area.

This habitat has been cleared for the
most part in the Swifts Creek area, but
at Sugpan Buggan there is a relatively
large area of white box and black
cypress plne woodland.

Australla does not have a distinective
mountain avifauna, probably because of
the limited extent and low altltudes of
the country's mountains.

The forested mountains, however, are the
stronghold of a number of blrds depend-
ent on this habitat type, as either
residents or migrants, and the alpilne
study area 1s significant for the con-
servation of many forest-dwelling birds.

The majority of the 183 native bird
specles recorded In the study area are
typical of mountainous areas,.

These include common specles such as the
gang-gang cockatoo, erimson rosella,
superb lyrebird, white-browed scrub-
wren, rufous fantail, flame robin, east-
ern whipbird, Australlan ground thrush,
and pled currawong. Other less common
forest specles include the wonga plgeon,
king parrot, brush cuckoo, powerful owl,
cicada~bird, large-billed scrub-wren,
pilot blrd, leaden flycatcher, satin

Seml-cleared areas and forest margins

These habitats occur at many scattered
localitles in the study area. The
mammals found here are those of the
surrounding forests or woodlands that
venture out seeking food. They typilec-
ally include the eastern grey kangaroo,
red-necked wallaby, and several bat
speciles.

flycatcher, plnk robin, rose robin,
olive whistler, red-browed tree-creeper,
lewin honeyeater, and satin bower-bird.

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

Riverine environments that extend into
the alpine study area along major
streams also provide hablitat for specied
such as the dollar bird, white-throated
warbler, yellow-tufted honeyeater, and
nelsy friar-bird,

Of the total of 183, 121 species (66%)
have been recorded in open forest and

95 specles (52%) in woodland; 40 species
(22%) are restricted largely to wet-
lands, and an additional 20 (11%) occur
commonly in cleared agricultural land.

Bird Movements

The composlition and abundance of bird
population here constantly changes.



Migrational movement is very obvious,
particularly in the alpine and sub-~
alpine areas.

Many species depart from the hlgher ele-
vations wilith the onset of winter and
return with the arrival of spring.

Other specles are nomadlec, the movements
being determined by such factors as the
flowering of food plants. Low gaps in
the hlghlands are iImportant for some
species, The Mitta Mitta River valley,
Morass basin, and Tambo River valley
together form an important flyway for
waterfowl moving between Inland areas
and the coastal lands.

Migratlion

Two types of migration occur: trans-
equatorial and intra-continental.

Trans-equatorial migration

Three specles are total migrants to the
study area and arrive from the Northern
Hemisphere.

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

Spine-talled swifts and fork-talled
swifts breed in eastern Asia and spend
the northern winter in Australia. They
are highly nomadiec, their movements
apparently being determined by the
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effect of weather conditions on their
aerial feeding.

Intra-continental migration

The majority of migratory speciles are
insectivorous. Insect abundance ls
greatly influenced by changing climatic
conditions, so migration has greater
slgnificance where temperature and
precipltation fluctuate markedly than 1n
more temperate climates.

To a varying extent 29 species undertake
regular north--south migrations.

Speclies that are total migrants from the
study area may be only partial migrants
elsewhere.

Total migrants from this area include
the pallid cuckoo, brush cuckoo, golden
bronze-cuckoo, sacred kingfisher, rain-
bow bee-eater, dollar-bird, tree martin,
fairy martin, cicada-bird, white-winged
triller, reed warbler, brown songlark,
rufous songlark, white-throated warbler,
rose robin, rufous fantall, leaden fly-
catcher, satin flycatcher, little friar-
bird, nolsy friar-bird, and ollve-backed
oriole.

Partial migrants include the Horsfleld
bronze-cuckoo, welcome swallow, dusky
wood-swallow, black-faced cuckoo-shrike,
rufous whistler, yellow-faced honey-
eater, and white-naped honeyeater.

The yellow-tlpped pardalote 1s a partilal
winter migrant from Tasmanlia., It 1s not
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common In the study area, probably fav-
ouring more-temperate wintering areas.

Altitudinal movements

Some or all of the highland population
of 26 specles move to lower altitudes
durling winter. The departure and arriv-
al dates of these blrds are largely
determined by the onszet of winter snows
and the spring thaw. As these dates
vary conslderably, any movement they
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The satin bower-bird descends to lower
elevations during the winter months.

dictate 13 not true migration. In thelr
lowland winter quarters some species are
largely sedentary, while others may be
small-scale nomads,

Obvious altitudinal movements are made
by the gang-gang cockatoo, crimson ros-
ella, fan-talled cuckoo, flame robin,
golden whistler, olive whistler, cres-
cent honeyeater, red wattle-bird, pled
currawong, satin bower-bird, and little
raven,

Nomadic movements

About 20 species show erratic movements
determlined by the availability of food,
which changes according to season and
weather. In the non-breeding seascon
some specles that remain in the mount-
ains undertake small-scale nomadlce
wanderings. Typical of these are the
fan-talled cuckoo, scarlet robin, and
eastern spinebill.

Nectar- and pollen-feeding birds such as
lorikeets and some honeyeaters are more
extensive nomads. Thelr movements are
tled to the flowering of eucalypts,
which tend to be seasonal, resulting 1n
a superfleial regularity of movements.

The most extensive nomadic movements are
undertaken by some waterfowl, partic-
ularly black duck, grey teal, and coot.
Breeding mainly after floods in northern
Victoria and New South Wales, these
species have a wlde post-breeding dis-
persal and congregate wherever condit-



ions are sultable. Suitable wetlands
are more extensive on the inland plains
and waterways during winter, but durlng
the summer months they become more res-
tricted and the birds make a general
move towards the well-watered ranges.
Thus the largest numbers of waterbirds
occur in the study area in summer.

Breeding

There are 91 species known to breed in
the study area, but it is highly prob-
able that breedlng records for addition-
al species would be gained by further
field work. Breedlng in highland areas
is conflined to the perlod between the
spring thaw and the onset of winter,

Although little information is avallable
on i1t, breeding here often occurs later
than 1t does elsewhere, One example 1s
the 1little raven populatlon, which dis-
perses wldely in the non-breeding season
but returns to a regular breeding site.
Those breeding at the higher elevatlons
do net return from thelr wintering areas
in the lowlands until well 1into the
spring, when breeding conditions are
favourable. They breed at least a month
later than those that remain at the low-
er elevations.

Breeding at lower altitudes is less res-
tricted by climate. The emu begins
breeding in May or June and the superb
lyre-blrd as early as July, but few
other species lay before September and
most breeding actlvity occurs in Novem-

TE48/76—8

The flame robin breeds in sub-alpine
woodlands during epring and summer,
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ber, After January, little breeding
takes place.

Bird Habitats
Wetlands

The alpine study area has few important
waterbird hablitats. The few lakes and
dams found here are generally too deep,
cold and windswept to be of great value
as waterbird feeding and breeding
grounds. Some, however, may act as
refuge areas during unfavourable condit-
ions elsewhere. For example, Lake Omeo,
when 1t contalns sufflcient water, is an
important refuge area for waterbirds.

Lowland swamps and river flats are feed-
ing grounds for numbers of herons, ibils,
spoonbills, rails, crakes, and water-
hens., Several of these areas, partic-
ularly 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 value to waterblirds. The black
cormorant, little black cormorant, and
little pled cormorant are uncommon
visitors to the larger rivers. Black-
fronted dotterels are occasicnally
observed on sand bars along streams,.

Riverine forests

Riverine forests of tall manna gums,
narrow-leaf peppermints, or swamp gum

woodlands - with understoreys of herbs,
ferns, wattles, or other shrubs - pro-
vide important habitat for many birds.
Some birds are mostly restricted to this
environment, while some are typlcal of
dense streamside vegetation throughout
the study area.

Streamside wvegetation in riverine for-
ests provides cover and nest sites for
several species, including the eastern
whipbird, red-browed finch, rufous fan-
tall, and pilot bird. Other species
such as the shrike-tit, nolsy friar-
bird, dellar-bird, yellow-tufted honey-
eater, sacred kingfisher, and white-
throated warbler-, frequent tall trees,.

Alpine and sub-alpine open areas

Alpine heathlands, grasslands, herb-
fields, and mosslands occur above the
tree-line and similar sub-alplne plant
communities are often surrounded by snow
gEum woodlands., These open areas support
a limited avifauna, only 34 species
having been recorded in them, Twenty-
five of these are typical of lowland
grasslands and visit alpine and sub-
galpine grasslands in small numbers dur-
ing summer, flve are small insectivorous
gpecies that feed in the low heaths, and
four are waterblrds frequenting streams
and bogs.

The specles most commonly observed 1n
these areas are the nankeen kestrel,
spur-winged plover, Australian plpit,
brown thornbill, white-browed scrub-



wren, flame robin, pied currawong, grey
currawong, and little raven.

Movement from these areas durilng winter
is almost total. A few 1ndividuals of
some specles - as, for example, crimson
rosella, flame robin, starling, and
little raven - venture out onto the
snowflelds from surrounding woodlands,
but spend little time there. When the
spring thaw begins, there 1s a sudden
vast increase 1n available insect food
and many birds return to the alpine and
sub-alpine areas to exploit thls food
source.,

Sub-alpine woodland

Some 80 species occur in the sub-alpilne
woodlands, most of these beilng insect-
lvorous and many belng summer migrants.
During summer the gang-gang cockatoo,
crimson rosella, fan-talled cuckoo,
brown thornbill, white-browed scrub-
wren, grey fantall, flame robiln, 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 individuals

above the snow line.

Wet open forest
There have been 86 specles recorded in

this forest type. Of these, Ul feed on
arthropods, particularly insects, 14 are
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honeyeaters, feeding on both nectar and
inseects, 11 feed on fruilt and seeds, 10
are carnivorous, # are omnivorous, and 3
rely on nectar,

Speclies largely restricted to this
habltat In the study area include the
wonga plgeon, klng parrot, powerful owl,
superb lyrebird, cleada-bird, rufous
fantail, satin flycatcher, eastern whip-
bird, eastern spinebill, satin bower-

The king parrot ie mainly restricted to
wet open forest.
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bird, Australian ground thrush, large-
billed secrub-wren, and pilot-bird.

Dry open forest

Dry open forest areas have a more
diverse avifauna in the study area than
any other habitat type. Of the 101
speclies recorded there, 52 feed on arth-
ropods, 15 are carnlvorous, 13 feed on
frult and seeds, 12 honeyeaters take
both nectar and insects, 6 are ominov-
orous, and 3 feed entirely on nectar.
Species largely restricted to this
habitat include painted quail, white-
throated nightjar, white-winged triller,
spotted quall-thrush, white-throated
warbler, yellow-rumped thornbill, brown
tree-creeper, dlamond firetall, and
white-winged chough.

Woodland

White box--black cypress-pine woodland
occecurs in the Suggan Buggan raln-shadow
area. Thils occurrence of woodland 1n an
area otherwlse covered by open forest
and sub-alpine vegetation results in the
presence of blrds more typilcal of the
western half of Victoria than of the
eastern forests - for example, the wee-
bill, hooded robin, brown tree-creeper,
and black-chinned honeyeater.

Semi-cleared areas and forest margins
Semi-cleared land and forest margins are

frequented by most forest-dwelling birds
except particularly shy species. Aerial-

and ground-feeding insectivorous birds
often use trees on forest margins as
perch sites and make forays over adjac-
ent cleared areas. Species commonly
behaving in this manner are the tawny
f'rogmouth, laughing kookaburra, railnbow
bee-eater, welcome swallow, tree martin,
grey fantall, willle wagtaill, restless
flycatcher, jacky winter, scarlet robin,
flame robin, dusky wood-swallow, and
grey butcher-bird.

Farmland

Clearing of timber from lowland areas
has probably resulted in a population
increase of some avian speclies. These
specles were originally present in low
numbers and restricted to small natural
clearings in the forests and woodlands.
They include the nankeen kestrel, brown
hawk, stubble quail, spur-winged plover,
sulphur-crested cockatoo, eastern
rosella, singing bushlark, Australlan
piplit, yellow-rumped thornbill, willie
wagtail, diamond firetail, magpie-lark,
black-backed magple, white-backed mag-
ple, Australlan raven and little raven.

The galah may be a recent arrival in
this area, as it 1s extending its range
southward throughout Victorla and has
recently been recorded for the flrst
time in several parts of the study area.

Many specles that feed 1n farmland roost
and nest in nearby forest or woodlands
and are therefore only partially depend-
ent upon this habitat.
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Reptiles

Both reptile and amphilbian distributions
are classifled into zocogeographic
regions. Australia has been divided
into four zocogeographic subregions,
based on animal distributions. Each has
a characteristic fauna. Two of them,
the Eyrean and Bassian, are represented
in Vietoria, and the boundary between
these falls at about the 510-mm isohyet,

The Bassian subregion has been sub-
divlided into warm-temperature, cool-
temperate, and cold-temperate zones
based on climate, the main factor belng
temperature.

The warm-temperate zone includes the
inland margins of the Eastern Highlands,
with elevations generally less than 300
m, average rainfalls less than 760 mm
per annum, and a vegetation 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 of more than 760 mm. The
vegetation includes open to elosed
forest.

The cold-temperate zone consists of
alpine and sub-alpine areas above 1,200
m, with very low temperatures, high
precipitation (much of which falls as
snow), and vegetation varying from open
forest to herbfilelds.

Thirty reptile species have been record-
ed 1n the study area, representing four
families; dragon lizards (three
specles); the tree goanna; skinks, and
lizards (nineteen speciles), venomous
snakes (six specles), and a blind snake
(one species). With the exception of
this blind snake, the reptliles are
typlecal of the Basslan zoogeographilc
subregion - coldest of the four Austra-
llan subreglons.

The three main factors influencing the
distribution of reptiles in this temper-
ate climatic zone are the prevalling
environmental temperatures, avallability
of sunshine and basking sites, and suit-
able shelter from low surface tempera-
tures in winter. Varilations in these
factors make 1t possible to recognize
the three distinct thermal zones des-
cribed above, each with its characteris-
tic reptile fauna.

Much of the study area 1s coocl-temperate
Bassian, with cold-temperate areas at
the higher elevations and warm-temperate
areas along main river valleys and 1in
low basins.

Some specles characteristic of arid
areas (Eyrean subregion) intrude into
warm-temperate areas. Such specles are
found 1in the Mitta Mitta, Suggan Buggan,
Snowy, and Buchan River valleys, which
are warm and relatively dry with exposed
rocky outcrops.
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Reptile Habitats
General dilstribution

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

Reptiles wlth restricted distribution
include the Gippsland water dragon, res-
tricted to river banks at low elevations

Coventry's skink inhabite wet open
forest.

south of the Great Divide, and the
copper-talled and three-lined skinks,
which are restricted to the far north-
east and east of the study area. The
tree goanna 1s found in the southern
fringes. Warm-temperate speciles such as
the small-eyed snake, rock skink, and
three-toed skink are found along the
warmer river valleys. McCoy'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 Victoria.

One 1s 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 disjunct distribution at
high altitudes in New South Wales and
the second 1s distributed elsewhere in
Viectorla 1in East Gippsland.

Wetlands

The wetlands at lower elevations provide
habitat for reptiles such as the Gipps-~
land water dragon, water skink (warm-
temperate specles), and tiger snake. At
higher elevatlons they support the water
ekink (cool-temperate specles) and high-
lands copperhead.

Riverine forests

Fourteen specles of reptiles have been
recorded 1n riverilne forests and include
the garden skink and red-bellled black
snake,



Alpine and sub-alplne open areas

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

Sub-alpine woodlands

Typleal specles here include the
mountalin dragon, grass skink, scuthern
blue-tongue, white-lipped snake, and
highlands copperhead.

Wet open forest

Speclies in this habltat include MeCoy's
skink, Coventry's skink, Spencer’'s
skink, tree dragon (lower elevations),
grass skink, garden skink (at lower
elevations), three-lined skink, delicate
skink and copperhead.

Dry open forest

Reptiles in dry open forest at the lower
elevations include the tree dragon,
large striped skink, Cunningham's skink,
dellcate skink, garden skink, three-toed
skink, copper-talled skink, red-bellied
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The white-lipped snake prefers cool
environments.

black snake, lowlands copperhead, and
small-eyed snake.

Woodlands

Near Suggan Buggan, woodlands provide
habitat for reptiles, such as the tree
dragon, copper-tailed skink, Cunning-
ham's skink, rock skink and garden
skink

Amphiblans

Fifteen species of anurans (frogs and

toads), representing nearly half of the
species recorded in Vietoria, have been
found in the study area. Thelr general

distribution 1s strongly influenced by
the amount, effectiveness, reliabllity,
and seasonal distribution of precipitat-
ion., Solar radlation 1s alsc important.
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include wide temperature tolerances by
tadpoles, modifled breeding seasons and
extended larval life.

Eight specles are typlcal of the Bassian
zoogeographic subreglion, and seven are
wlde-ranging (brown-striped frog, spott-
ed grass frog, eastern banjo frog,
Lesueur's frog, Peron's tree frog, brown
toadlet, and common eastern froglet).

Common widespread anurans in the study
area are Lesueur's frog, leaf green tree
frog, Verreaux's tree frog, southern
toadlet, common eastern froglet, eastern
banjJo frog, Victorlian froglet, and brown
tree frog.

Recent records for Litoria maculata are
confined to Lightning Creek in Block 14
and at a few localitles outside the
study area, both 1In Viectorla and the
Mount Koscilusko area.

Verreaux's tree frog - a common and Some specles such as Lesuer's frog and

widespread amphibian in the etudy area. leaf green tree frog commonly occur
along streams at lower altltudes.
Others such as the brown-striped frog

Particular species' distributions are regquire permanent swamps, while some
also controlled by thelr speclal phys- species such as Verreaux's tree frog,
iological adaptions, dlspersal powers, brown tree frog, common eastern froglet,
and availability of sultable migratory and southern toadlet can breed in temp-~
paths. Adaption to high altitudes orary swamps or water bodles.

Flishes
Fourteen native and four introduced fish into four groups, based partly on thelr
speclies have been recorded 1n the study direct importance to Man and partly on

area. For convenlence they are placed their position in aquatlic food chains.



Natlve game specles

Five native specles have commercial,
recreational, and culinary values 1in
addition to their value as native fauna.
One 1s considered to be a threatened
species, three are rare in the study
area, having been collected only in the
middle reaches of the Mitta Mitta River,
and one specles 1s wildespread and local-
ly common.

The Australlan grayling, found in the
Tambo River, 1s rare, with a restricted
distribution, and 1ts continued exist-
ence 1s consldered to be threatened.

The trout cod 1s restricted to the cool-
er upper reaches of the Murray River and
1ts southern tributarles and is extreme-
ly rare. Speclmens have been taken from
the Mitta Mitta River near its Junction
with the Dart River,

The Murray cod cccurs throughout the
Murray--Darling River system, except for
the upper reaches. Small numbers occur
in the Mitta Mitta River just within the
study area.

The Macquarie perch is uncommon and has
a restricted distribution in Vietoria,
An excellent sport and table fish, it
has been collected from the middle
reaches of the Mitta Mitta River,

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

Introduced pgame species

The English perch (or redfin) is a very
successful introduced species. It is
uncommon In swilft-flowing streams, pre-
ferring slower, deeper rivers. The only
records within the study area are from
the middle reaches of the Mitta Mitta
River,

The brown trout is wldespread and common
in all streams in the area. In summer
it 1is largely confined to altitudes
above 600 m because temperatures at low-
er altitudes may become too high (above
30°C) for its survival. It feeds mainly

Streame with gravel bede and abundant

snage provide habitat for the river
blaekfish.
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on inseects and small native forage fish.
The rainbow trout has similar habitat
and food requirements, but 1s less comm-
on in the area.

Other introduced speciles

The carp has been recorded in the Mitta
Mitta River near the Junction of Watch-
ingorra Creek. The European carp, an
undesirable species, has not been
recorded in the area.

Native forage species

Forage fish are usually small and are an
important food source for larger game
specles and waterbirds.

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

Adults apparently dle upstream after
spawnlng, and post-larval stages appear
to descend to the sea 1n winter., Lam-
preys have been recorded in the Snowy
River and may occur in other streams.
The Victorian smelt, a small fresh-water
specles, occurs 1n streams draining the
south-eastern slopes of Victoria includ-
Ing the Snowy River.

Four species of galaxiids (mountain
trout) have been recorded in the study

area. Cox's mountain trout 1s common in
streams on the Bogong Tablelands and has
also been recorded on the Bennison
Tablelands, in Lake Talil Karng, and near
Cmeo. The inland mountailn trout 1is
found in the Murray--Darling River
system and has been recorded in Pretty
Valley Creek on the Bogong Tablelands.
Galaxilids of the "olidus group" have
been recorded in streams on the Bennilson
Tablelands, Dargo Tablelands, Bogong
Tablelands, and Davies Plain, and in the
headwaters of the Buchan River and
Morass Creek. Mountaln trout from some
of these localities are considered to be
the Kosclusko mountailn trout. Intro-
duced trout have apparently replaced
galaxiids in the mld-sectlons of some
streams, but the galaxilds have persist-
ed in headwaters that are either in-
accessible to, or unsuitable for, trout,.

Two species of eel, the short-finned eel
and long-finned eel, occur in south-
flowing streams 1in south-eastern Vic-
toria. Both species spend most of their
life in fresh water, but adults descend
to the sea in autumn to spawn. The
young elvers migrate up streams in
spring and summer and may remain in
fresh water for many years before reach-
ing maturity.

Another fish, the congolli, may 1nhabit
some streams in the study area. This
marine specles can ascend rivers to a
surprising degree, and has been seen 1in
the Snowy River, Detalls of 1its life
history are unknown.
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Invertebrates

Invertebrates vastly outnumber verte-
brates in the study area both in speciles
and individuals. They include arthro-
pods (arachnids, crustaceans, insects,
myriapods, etec.), molluscs (snalls,
slugs, and shell-fish), and worms.

Invertebrates form a vital part of the
ecosystem, performing such funectlions as
providing food for higher animals,
parasitizing other animals (ticks and
lice), pollinating plants (bees, wasps,
and flies), and consuming living or dead
plant or animal material (aphids, scale
insects, lerps, leaf-hoppers, wood-
boring insect larvae, termites, flies,
and worms).

Despite thelr importance, very little
work has been done 1n classifylng and
studying the particular roles of many
species except for those that have dir-
ect economic iInfluence. This 1s due in
part to the lmmense specles diversity of
this group. Most 1invertebrates in the
study area have received 1little atten-
tion. The followlng notes, however,
cutline some of the invertebrates
(mostly insects) known for the various
hablitats in the study area.

Pest specles are treated in more detaill
in chapter 13. Appendix 3F zlves the
results of a brief survey, during which
insects were collected from lower veget-
atlon strata 1n various habitats. This
was carrled out 1n dayllight over a

period of several months durlng one
summer. The 1nvertebrate fauna in the
Mitta Mitta valley has been more Iintens-
ively surveyed as part of the Dartmouth
environmental study.

Invertebrate Habltats
Wetlands

Wetlands vary from streams and small
stagnant water bodles in alplne environ-
ments, through streams in wet open
forest and dry open forest, to swamps
and dams. Invertebrates that spend the
whole or part of their life cycle in
agquatic habitats include mayflies
(Ephemeroptera), caddisflies (Trichop-
tera), stoneflies (Plecoptera), dragon-
flies (Odonata), aquatic bugs (Hemip-
tera), water beetles (Coleoptera),
mldges, crane flies, mosqulitces (Dip-
tera), and snails (Gastropoda). Mount-
ain wetlands contaln prolific populat-
ions of caddisflles, alderflies, stone-
flies, mayflles, and dragonflies.

Aquatic leeches and at least six species
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 is 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.
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Alplne open areas

Some 1nsects are resident here, while
others migrate to the alpline open aresas
in summer. The great majority of resid-
ents spend the wlinter 1n a dormant stage
of thelr 1life cycle, In summer they
become actlive and Joln the summer
migrants tc form an abundant and variled
community, which inecludes mountain cock-
roaches and grasshoppers, blting flles,
and nectar-seeklng insects,

The long-horn mountain grasshopper
Aeripeza reticulata, found also in sub-
alpine woodland and open forest, and the
grasshopper Monistria pustulifera are

This red starfish fungus, growing on the
Bogong High Plaine, provides an attrac-
tion to some of the many insects to be
found there during the summer.

two characterlstlc insects found here.
The wingless cockroach Polyzosteria
viridissimag inhabits alpine mosslands.
Numerous small moths frequent herbfields
and heaths, and the alpine case-moth
Plutoreetis caespitosa and alpine grass
caterplllar Oncopera alpina feed on snow
grass.,

In summer the Bogong moth Agrostis
infusa migrates from lowlands to the
alps, where the moths cluster in rock
erevices. Butterflies 1nclude several.
apecles from famllles such as the
Lycaenidae (Paralueia, Neolueia, and
Ogyris), Nymphalldae (Heteronympha and
Oreizenica) and Hesperldae (Anisynta and
Signeta). The alpine silver xenica, a
butterfly that in its larval stage feeds
on snow grass, 1is usually found in Vie-
toria only at elevations above 1,700 m.

The large variety of beetles present
ineclude the curculionids (weevils),
chrysomelids (leaf beetles), and cantha-
rids (soldier beetles). Archalc insects
such as damselflles are characteristie
fauna of streamsldes 1n this habitat.

The stonefly Thaumatoperla alpina
inhabits streamsides, as do varlous
specles of caddisfly and mayfly.

Sub=-alpine woodlands

Sub-alpine woodlands provide sultable
habltat for many 1insect specles. The
beetles (Coleoptera), bugs (Hemiptera),
ants, bees, and wasps (Hymenoptera),



lacewlngs (Neuroptera), and flies (Dip=-
tera) are all well represented. Charac-
teristic butterflies are the orichora
brown and correae brown, both of which
feed on snow grass and other grasses in
their larval stages.

Wet open forest

The tall trees, dense understoreys, and
thick litter layers of these forests
provide a number of habltats for a wide
range of insects and other inverte-
brates. A brief survey of insects in
1974, chiefly 1in narrow-leaf peppermint
understoreys, collected a number of
specles representing 12 orders and at
least 76 families. These were mainly
Diptera and also many Coleoptera,
Hemiptera, and Hymenoptera.

Butterflies include Bank's brown, spott-
ed brown, bright-eyed brown, and Klug's
xenleca.

Mayflies (Euphemeroptera), caddisflies
(Trichoptera), and stoneflies (Plecopt-
era) are frequently found in this
habitat near mountain streams, which
they require to complete their 1life
cyecle. Other common insects ineclude
stick-insects (Phasmatidae), leaf
beetles (Chrysomelidae), scarab beetles
(Scarabaeldae), weevils (Curculionidae),
cicadas (Cicadidae), and scale i1nsects
(Coceildae).

Leaf litter and logs provide the damp,
dark habitats suitable for many invert-
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The dominula skipper (genus Anisynta)
lives mainly in sub-alpine and alpine
environments in Vietoria.

ebrates such as terrestrial flat worms,
nematode worms, terrestrial leeches,
molluses, and scarab beetles.

Dry open forest

This habitat, with its less-dense tree
canoples at lower helghts above the
ground surface, permits a greater pene-
tration of sunlight and heat than wet
open forest. This tends to favour in-
sects rather than most other inverteb-
rate groups.

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

Butterflies in dry open forest are
characterized by skippers (Hesperiidae)
where they are common, but blues
(Lycaenidae) and browns(Satyridae) may
also be found.
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WATER RESOURCES

Surface Water

The study area 1s a highly important
source of water for Vietorlia. It con-~
tains much of the State's productlive
water catchments, contributing about
one-quarter of the flow in Victoria's
river systems. About 60% of the water
yield comes from streams flowing north
from the Great Dividing Range to the
Murray River system and about 40% comes
from south-flowing streams. The value
of these suppllies in terms of existing
and potential utllization for domestlc,
agricultural, and industrial use 1s dis-
cussed in Chapter 20.

Catchment ylelds are related firstly to
preclpitation rates and secondly to the
percentage of this preclpitation that is
lost as evaporation, transpiration, deep
seepage, and impounded water. The study
area receives the highest rainfalls in
the State - conslderable areas have an
average annual rainfall in excess of
1,300 mm (See Map No. 5). Most of the
area is mountalnous, with steep slopes
and relatively shallow soils, which pro-
motes run-off.

The highest elevations yleld the most
water per unit area, as rainfall is

higher and evapotranspiration is lower
in these regions. Also, a high propor-
tlon of precipitation is ultimately
avallable as run-off - because it mainly
falls during the cooler months as snow,
and the water stored in this way is re-
leased by snow melt while evapotranspir-
atlion remains relatively low.

In the Victorian catchment of Lake Hume
1t 1s estimated that land above 1,350 m,
while comprising only 8% of the catch-
ment , contributes about 19% of the water
yleld, and land above 1,050 m, which 1s
only 23% of the catchment, contributes
43% of the water yileld.

Similarly, land above 900 m in the Kiewa
catchment produces 52% of the yleld
although it comprises only 23% of the
total catchment area.

Mean annual discharge rates for the
Bogong High Plains, indicated by stream
gaugings on Rocky Valley and Pretty
Valley Creeks - Kiewa catchment, are
about 1,550 M1 per km2, compared with
the average for the whole Kiewa catch-
ment of 514 M1 per kmZ2,

The flow regime of streams 1s an import-
ant catchment characteristic. During
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winter the snowfields withhold water
from streams until the advent of warmer
weather, thus helping to maintain stream
flows during early summer, Heavy winter
rains and subsequent deep percolation
also help to sustain summer flow. The
role of mossbeds 1is not clear, but they
may retard run-off during the warmer
months.

Ssummer flow reliabllity is highest in
the eastern part of the study area - for
streams on both sides of the Divide.

The highest average monthly flows for
most major streams In or originating
from the study area occur durlng the
period July to October (see Figures 3
and U4), as indicated by long-term
measurement of stream discharges. This
distribution, of course, closely follows
the pattern of maximum winter precip-
itation and the melting of snow in
spring.

Short-term flow characteristics are also
important, particularly with regard to
flooding. Stream flow 1s closely
related to rainfall intensity and
duration, and to the characteristics and
s0ll moisture condltion of the catch-
ment. Short-duration high-peak flows
caused by water from heavy rains are
reaching streams rapidly - much of 1t by
overland flow. Prolonged light rains
can result in a slower and more prolon-
ged yleld, due to most of the water
reachling 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 in the surrounding
lowlands. The chance of flcocoding 1s
compounded in late wlnter and spring,
when solls may already be saturated and
snow is melting following warm rains.

Water quality 1is an essential criterion
when deciding the sultabllity of water
for warious uses or as an environment
for aquatic life.

The suitability of water for domestic
use, including drinking water, is aff-
ected by such factors as hardness,
turbidity, colour, organic content, and
concentration of total dissolved solids
(T.D.S.).

Criteria for T.D.5. are:
¥ Above 3,000 mg per 1 - unsuitable

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

¥ Below 750 mg per 1 - sultable

Water with a T.D.S. concentratlon below
2,000 mg per 1 1s suitable for all
livestock, but many animals will sur-
vive on much higher concentratlons.

Vietorian irrigation water 1s classifled
according to its T.D.S. content. All
water within the area 1s class 1 irriga-



FIGURE 3
MEAN MONTHLY DISCHARGE-STREAMS SOUTH OF

GREAT DIVIDE.

SNOWY RIVER NEAR BUCHAN (34 WATER YEARS)
————— MITCHELL RIVER AT GLENALADALE {32 WATER YEARS)
4+ —— 4 — + MACALISTER AIVER AT LICOLA {17 WATER YEARS)
#—= BUCHAN RIVER AT GLENMORE (¥ WATER YEARS)
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FIGURE 4
MEAN MONTHLY DISCHARGE-STREAMS NORTH OF

GREAT DIVIDE.
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MITTA MITTA RIVER AT TALLANGATTA (49 WATER YEARS)
----- OVENS RIVER AT WANDARATTA (54 WATER YEARS)
=== RIEWA RIVER AT KIEWA (B4 WATER YEARS)
s~ s ——« KING RIVER AT WHITFIELD (45 WATER YEARS)
- ——-——- JAMIESON RIVER AT GEARANS BRIDGE (6 WATER YEARS)
o—— o —o NARIEL CREEK AT UPPER NARIEL (6 WATER YEARS)
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tion water (0--175 mg per 1) and 1is
therefore suitable for most crops on
most solls.

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

Water-gquality monitoring in the study
area was, untll recently, confined to
T.D.5. and temperature sampling at
gauging stations. A program to assess
water quality more fully, however, was
introduced 1in 1975. Its alm 1s to
determine the physical and chemlical com-
posltion of water resources. Testlng
will be carried cut on a regular basls
at 300 gaugling stations throughout Vie-
toria. Many of these will monitor the
water quality of streams flowing in and
from the study area.

Most of the area is undeveloped public
land where streams are unaffected by
agricultural, urban, industrial, or do-
mestie pollutants. Consegquently, water
in streams throughout the study area is
generally of very high quality for all
uses, with water in the northward-flow-
ilng streams belng of sllightly better
quality than water in streams south of
the Divide,

Water supply officers measuring the
amount of dissolved oxygen in a stream -
a pollution-control device.



For ease of conslderation, the study
area has been subdivided into nine

major catchment basins (see Map No. 5)
that are listed and discussed below.
Table 7 has been prepared to facllitate
comparisons between drainage basins, and

Appendlx 5 presents stream-gauging
data.

Catchment basins

Murray River; including Nariel Creek

Mitta Mitta River; including Snowy
Creek

3. Kiewa River

4. Ovens River; ineluding the Buck-
land, Buffalo, Dandongadale, Rose,
and King Rivers

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

6. Macalister River; including the Avon
River

7. Wonnangatta River; including the
Dargo River

8. Tambo River; including the Timbarra
River

9. Snowy River; including the Buchan
River

1. Murray River catchment basin

Approximately 1,360 km? of this catch-
ment lies within the study area, which
represents only 18% of the total Murray
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River catchment area above Lake Hume.
Nevertheless, this i1s an important
water-productlion sectlon of the Lake
Hume proclalmed catchment, and has

a mean annual discharge rate in excess
of 400 M1 per km2.

Stream flows are comparatively reliable,
with 23% of mean annual discharge beilng
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 Jingelllc (outslde the
area) and Narlel Creek, at Upper Nariel,
indicate very high-gquality water.

2. Mitta Mitta Rilver catchment basln

Forming part of the proclaimed catch-
ment of Lake Hume, this 1s the largest
individual catchment basin in the Alpine
area. It contains 4,150 km2, or B2% of
the Mitta Mitta River catchment above
Lake Hume. This portion contributes 78%
of the mean annual discharge of the
basin.

Rain-shadow conditlions that exlst 1In the
area around Omeo are responsible for the
unusual below-average contribution. The
middle sectlon of the river between the
Gibbo River junction and Hinnomunjie,
which is within the rain—shgdow, con=-
tributes only 182 M1 per kmc annually,
whereas the lower section contrlbutes
o5l and the upper one 322 M1 per kmZ.

Mitta Mitta Rlver stream flows are com-
paratively reliable, contributing 21.5%
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The Mitta Mitta River contributes 21.5%
of ite annual discharge between December
and May.

of the mean annual dlscharge at Dart-
mouth during the 6 months December to
May, including 7.5% during the drlest 3
months, January to March. T.D.S. testing
of the Mitta Mitta at Colemans indicates
very high-quality water.

3. Kiewa River catehment basin

About 27% (U470 km?) of the total Kiewa
catchment 1is within the Alpine area.
This small reglon contains the highly
water-productive Mount Bogong, Mount
Feathertop, and Mount Hotham areas and
returns more than 900 M1 per kme ann-
ually. The Kiewa catchment 1s proclaim-
ed upstream of the junction of 1ts East
and West branches.

The Klewa River is also comparatively
reliable, contributing 23.5% of the mean
annual discharge at Mcongan's Bridge
during the 6 months December to May, in-
cluding 7% during the 3 months January
to March.

The mean of T.D.5. tests taken at Mon-
gan's Bridge 1s 34 mg per 1, indicating
high water quality.

i, Ovens River catchment basin

This catchment basin lncludes the up-
stream extremities of the Ovens, Buck-
land, Buffalo, Dandongadale, Rose, and
King Rivers, totalling approximately 990
kme, 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 Speculat-
ion. Data from gauging stations on the
Ovens River at Bright and the Buffalo
River at Abbeyard indlcate that this
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Table 7
CATCMENT BASIN CHARACTERISTICS
Area of Estimated mean annual discharge Reliability
Study area drainage basin Major streams catchment e B (% of annual discharge)
{kme ) Approximate total |Approximate rate 6 months 3 months
(ML) {M1 per km?) Dec==May Jan--Mar
Murray Murray River 1,360 544,000 400 23 g
Hariel Creek
Mitta Mitta Mitta Mitta River 4,150 1,106,000 255 21.5 7.5
Snowy Creek 7o = %
Kiewa Kiewa River 470 423,000 900 23.5 7
Ovens Ovens Rilver 14 3.5
Buekland River - -
Buffaloc River 990 396,000 500 - -
Dandongadale Riven - -
Rose River - -
King River - =
Goulburn Delatite River
Howqua River . "
Jamleson River 1,190 595,000 500 7.5 *5
Goulburn River
Macalister Macallaster River 2,000 08,000 350 17.5 4,5
Avon River 150 - -
Wonnangatta Wonnangatta River 3,030 904,000 300 21 5
Dargo River
Tambo Tambo River 1,370 144,300 8o 29.5 7.5
Timbarra River
Snowy Buchan River 1,800 270,000 150 30 10
3nowy River
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catchment Das%n contributes in excess of
400 M1 per kmc annually.

Its reliabllity 1s indicated by the
Ovens Rlver at Wangaratta, which ylelds
14% of its average annual discharge
during the 6 months December to May, in-
cluding 3.5% during the 3 months January
to March. Water quality of all streams
in the catchment 1s high, all streams
having a mean T.D.S. reading of less
than 30 mg per litre.

5. Goulburn River catchment basin

This basin includes most of the highly
water-productlve sections of the Dela-
tite, Howqua, and Jamieson Rilvers and
less than half of the Goulburn River's
watershed above Eildon. It forms part
of the Lake Eildon proclaimed catchment
and includes Mount Buller and parts of
Mounts Stirling, Howltt, MecDonald, and
Skene,

This section of the total Eildon catch-
ment has an area of 1,190 km2, or only
30%, yet 1t contributes more than half
of the mean annual dilscharge from Lake
Eildon. The ecatchment baslin contributes
more than 500 M1 per kmc annually.

Of the average annual discharge, 17.5%
occurs during the 6 months December to
May, including 4.5% during the 3 months
January to March.

T.D.S. sampling indlcates high-qualilty
water in all streams in the basin.

6. Macalister River catchment basin

About 1,540 kme (or about 70%) of the
Macalister River catchment and 420 km@
of the Avon River catchment are included
in thlis basin. The Great Divlding Range
forms the western boundary of the basin
catchment and the Snowy and Moroka
Ranges the eastern boundary. The catch-
ment of the Macallster River In the
study area forms part of the proclaimed
Glenmaggle catchment.

The Barkly, Caledonia, and Wellington
Rlvers are major tributaries of the
Macalister River. The mean annual dis-
charge for the Macalister River section
of the catchment is around 350 M1l per
kmE, while the Avon River section is
subject to much lower rainfall and
run-off rates.

The Macalister River contributes 17.5%
of its mean annual discharge durlng the
6 months December to May, inecluding 4.5%
during the period January to March,

and T.D.5. testing of this stream indil-
cates high quality.

7. Wonnangatta River catchment basin

This large catchment basin of 3,030 kme
comprises about 66% of the total Mitch-
ell Rlver catchment above Balrnsdale.
The Great Dividing Range forms its east-
ern and northern boundarles and Snowy
and Moroka Ranges the western boundary.
There is a wide variation in rainfall
over the catchment, which is almost



directly related to elevation. Never
theless the catchment is a productive
one, with a mean annual discharge rate
of around 300 M1 per Kkme .

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.S5. sampling shows the water from
the catchment to be of very high qual-
ity.

8. Tambo River catchment basin

The Alpine area contains 1,370 km? of
thils catchment, which represents about
50% of the total catchment above
Bruthen.

A large part of 1t 1s affected by the
same rain-shadow conditions that affect
the Mitta Mitta catchment, and this 1s
reflected by the very low return of 80
M1 per km? for the Tambo River section
of the catchment. The Timbarra River
section has a_higher return of around
255 M1 per km@.

The catchment ylelds 29.5% of 1ts aver-
age annual flow during the 6 months
December to May, including 7.5% during
the 3 months January to March.

The mean of T.D.5. observatlions taken on
the Tambo Rlver at Swifts Creek 1s 132
mg per 1, which, although quite accept-
able, 1s considerably higher than in any
other stream in the Alpine area.
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9. 3nowy River catchment basin

The Snowy River forms the eastern bound-
ary of the Alplne area, and only about
13% (1,800 kme) of the total Snowy
catchment 1s in the ares.

The general contribution rate for this
sectlon of the catchment cannot be
determined accurately, but it 1s cert-

Stream-gauging station on the Tambo
River at Swiftes Creek.
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ainly not more than 150 M1 per kmé. The
Buchan River and Mellick Munjle River,
however, contribute at the rate of about
200 M1 per km2,

The Snowy River is a reliable stream,
contributing 30% of its mean annual dis-
charge in the 6 months December to May,
including 10% during the 3 months
January to March inclusive.

T.D.S. observations of the Snowy Rlver
at McKilleops Bridge and the Buchan River
indicate high water quality.

Storages

Apart from the water storages forming
part of the Kiewa hydro-electrlc scheme,
there are no large impoundments on
publiec land.

The constructlion of the Dartmouth Dam on
the Mitta Mitta River is scheduled to be
completed 1n 1977. This will submerge
an area of 6,800 ha when 1t 1s at 1its
full supply level of E.L. 486, and im-
pound water upstream along the Mitta for
F52 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 M1l.)

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 1In the adjacent North-eastern study
area, potable groundwater 1s available
throughout the Alpine area, but supp-
lies obtained from bores would generally
be small. Large supplies could be ob-
tained beneath the flats of major
streams, such as the Ovens, Kiewa, and
Upper Wonnangatta Rivers, which have
alluvial depcslts of sufficient extent
and thickness to form important agquifer
systems.

The Lake Glenmaggie storage is supplied
by streams flowing from the study area.



Few bores have been drilled into these
deposits, but they are known to include
conglomerates and gravels capable of
yielding up to 2,270 litres of water per
minute (30,000 gallons per hour). This
would occur at depths from near surface
down to a maximum of about 60 metres and
would contain 100--250 mg T.D.S. per
litre. Alluvial deposlits in the Morass
basin contaln significant volumes of
high-quality (300--1,100 mg T.D.S. per
litre) groundwater supplies, down to a
maximum depth of 40 m in some areas.

In the interfluves and the mountain
tracts of streams, groundwater cccupiles
the spaces created by Jjolints and other
fractures in the hard Palaeozolc country
rocks. The frequenecy and openness of
these fractures, and hence the storage
capacity of the rocks, vary from place
to place - dependlng on the rock type,
geologlical structure, and the depth and
degree of weatherling.

Rainfall and infiltration rates are
generally high 1n this region and the
amount of water retalned in storage de-
pends on the depth of dissection and the
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efficlency of the drainage system. The
water table in the interfluves is gener-
ally maintained at levels well above the
main streams (less than 30 metres below
the surface topography) and, in periods
of low precipitation, the base flow of
streams 1s provided by springs and soaks
tapping the ground-water storage.

Supplies obtalined in bores would depend
on the number of fractures intersected
below the water table and the fracture
storage volume capable of being dralned
in each bore.
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LAND SYSTEMS

The precedling sectlons of this report
have described the features of the land
in the study area - geology, land forms,
climate, solls, and vegetation.

These features are not distributed at
random, nor do they occur completely
independently. Rather, distinct envir-
onments consisting of characteristic

FIG 5A
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FIG 5B
Landscape cross-section C-D
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In this method of characterizing the
land, each feature of the environment is
consldered 1n relation to the others,
instead of separately as in a soil or
vegetation survey. The approach allows
other attributes of the land - such as
problems of development, erosion hazard,
and potentlal productivity - to be used
with the physical features of the envir-
onment in defining units.

An understanding of the nature of such
areas of land, and a knowledge of their
distribution, is a valuable base for
land-use planning.

The most-detailed and fundamental unit
for mapping and description is the LAND
COMPONENT, in which the climate, parent

materlals, soll, and vegetation are
uniform within close limits. Components
usually occur in a limited number in a
conslistent repetitive sequence, and an
area contalning such a sequence 1is
termed a LAND UNIT.

A grouping of land units that has common
land forms, vegetation, or other signif-
icant attributes is termed a LAND
SYSTEM.

Land systems are broad-scale mapping
units, which may be delineated as the
first stage in the characterization of
land for land-use and management plann-
ing, and are therefore valuable where
integrated information is required for
large areas on a relatively broad scale.
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TABHLE 8

LAND SYSTEMS OF THE ALFINE STUDY AREA

Sequences of predominant soils and vegetatlon with Inereasing
soisture avallabilizy and/or decrsasing Average temperatures.

Averags Land aystems Vegetatlon
hpn;:d':ph:ur téwuinn 2 :;:::f' sk
nn jand range o 5
unit Map |precipltetion & Fredominant
ToRk type lmd{:y}um Hams symbol | range (mm] S:r;g:ral tree
s speclea

1 [Mountainous; Q==1,200 [Staleyville |(5v) 625 Massive gradational|dpen forest I |Red
acld Ignecus & Marroo Low (ML} soils sLringyberk
coarse-graln Gelantipy East(0v) Coarse sand solla, Brittle gum

|metamorphic Marroo Highn  |(Mn) unifors texture Upen forest II |Brosd-leaf
rosks Mt Bzldhead [(Mt]) peppermint
Mt Pendergast |(Mp) Friable brown grad- Candlebark
{Eing Low [E1} ationgl solls Open farest III|darrow-leafl
Pinnaales [Fn) pepperRing
Mirizhah (M) {Scony lea= sslls, Magzmare
Cobungra {cg) uniform texture)® stringybirs
Inal {In} Mountalin grey
Moroka (M) Bum
Wat Wat Low (Wal) Heuntain gum
Mt Bulfala (M) > 1,500 Open forest IV [Alpine msh
Sub-alpine Snow gum
woodland/open
Fopest 1
{Alpine and sub=alpine
vegetation)?
2  Mountainous; 0--1,200 Wirnkee [Ji) 625 Stony gradational [Open forest 1 |Eroad-leaf
mllicesus t . Jonas (Mo} scile pepperaint
edimentary & uckenderra |(Bd) Brown gradational |Open forest II [Candlevark
Ena—gmln 1 Cruachan [(Be) nolls Red
tamorphic t Phipps (1) {Red gradatisnal stringyoark
PoCKE Evmtons Lfnr {Wel}) soils)® Silverzap
il.ddmumu H..EIE:*:?]' {Stopy loam moils, (Open forest III|Harrow-leal
anbatong {ee) uriifors texture)® pepperaint
sramen|(Gn) I
arkly [Bk) b3
efion Spur ((Rs) ML L, s
mbl‘-ma [ Friable brown Open forest IV |Mountaln gum
nleg LBk} 1,500 gradatlonal soils Alpine ash
Shallow friable Sub-alpine =z
brown gradatlonal [Wosdland/open T, g
solls forest I

3 untainous; 1,200-=1,800 Mt Leinster (M) 750 Massive gradationel|Open forest II11|Candletark
sld lgneous & Cobberas LCn) soils Broag-leaf
carse=gralin Wat Wat High [(Wwh) Brown gradational |Jpen forest IV |peppersin:

ta=crphic rocks Pundarrah (Ba) soils Sub=alpine Harrow=icar
Feathertop Friable brown woodland/serub-|pepperaine
[ Igneous ) (Fg) > 1,500 gredational sclls  |land/cpen Mountain gum
[Brany losn sclls, |forest I Snow gum
unifors texture (Alpine and sub=-glplne
IShallow organlc vegetatlon)®
loam soils, uniform
Laxturs
H s - >1,500 Friable brown Jpen forest lll|Mountaln gum

§ H?:?::iﬁiuu. 1,200=-=1,800 I{';:;E;::g;”? s gradationsl solls |Open forest IV |Alpine ash
adimentary & Shellow organic Sub-alpine Snow gum
1 e loam solls, uniform|woodland/cpen

-ETELR Lextare foresr I
tamorphic i _ . iy .
akn (Stony loam solls, |(Alpine and sub=-alpline
uniform texture)* |vegetation)®

5 111s; acld 0==1,200 [Tonglo- 625 Yellow duplex solls |Open forest I |Red

gneous b coarse- Hunjle West (Tw} |Masaive gradational |[Open forest II |atringybark
n metanarphic Broockville [Be) 50113 Candlebark
ooks Wul gulmerang (W) Breoad-leal
jiunniong pepperelint
(Igneous) (Kg) hallow friable Open forest 1II|Mesazate
[Buttamusrea {Gm) brown gradatignal stringybark
Finnibvar {Pr) scils
[Welunle (W1} 1,500 Friable brown Cpen Terest IV |Alpine ash
gradational soils
(Humified peat
solla)®

6 1imy Q==1,200 Detarka fory  |750--1,300 Fed gradational Open Toress I |Snow gum
asic igneous olls on basalt Candlebark
ooks ellow-brown Broad-lsal

sdsticnal solla peppermine

T 11183 f==1,200 POmeo {0c) b5 ed duplex solls/ |[Open forest I [Yellow Dox
11icecus Beloka High |{Bh} ellow duplex sollsy Candlabark
edinentary and rrijis (Mgl tony gradational read=-leaf

na-grain Thorkidaan [Te) oils peppermint
tasorphic rocks dangadale |[(Dd) drrrow-leaf
cyvale 4 gradaticnal Open. forssi II |pepper=dint
[ Sedimentary) |(1v) scils Messmate
tanley [5c) riable red stringybark
lmle [Tl sdationel solls
plele High [ Th) hellow friable Open forest III
lendart [Gd) 1,500 rown gradational
alls
'riable brown
dational solls

B 1183 0--1,200 @indl cBi}  |B25--T50 ed calcarecus clay [Woodland Manna gum

aloareous olls, unifors Telliow box
dimentary and exture, fine

ine-grain trusture
tamorphic

rocks

8 |Eills, hilly 1,200==1,800| Theddora - §] 1,000 Friable brown Open forest IIN Mountain gusm
ridge tops; EBarrmarr gradatlional sclls | Open forest IV
scid ignecus & {Igneous) {Bv) Shallow friable Sub-alpine Alpline ash
coarse-grain Nunnieng High| (Nh) brown gradational | woodland/
netamorphlc Bralthwaltes sclls sorubland/open | Briow gum
rocks Top [Ew) Stony loea molls, | forest I

Stirling (2g) uniform texture
Bulleyp (Alpine and sub-alpine
{Igneous) (Bg) Organic loam s0ils,| vegetation)®
High Flains (Hp) 1,500 uniform texture
Shallow organle
lomn sodils, unlform
texturs
({Peat solls,
humified peat
aplla)

10 [H11ls and hilly |1,200--1,B800|BEigginbothanm |(HB) 1,000 Brown gradational | Open forest IV | Mountaln gum
ridge tops; Conner's soil, fine Sub-alpine Shining gus
baslec ignesus Flain cp) structure wopdland/ Alpine ash
rocks Howitt Flains| (Mo} > 1,500 Red gradational serubland/open | Snow gum

sodile on basalt forest I

Shallow organic 2

loan soils, uniforsl (AlPIne and sub;elpine
texture BECALL

Organic loarm aolls,

unifors texture

(Peat solls)?

11 |Hills and hilly |1,200--1,B00|Wengungarra (Wel 1,000 Friable red Open forest IV | Mountaln gum
ridge tope; EBerrmarr gradational so0ils |COpen forest Il | Alpine ash
siliceous {Sedimentary}|(5¢) Priable brown Sub-alpine Snow gum
sedimentary and Barry gradational soils |woodland /open
fipe-grain Mountains (By) Shallow friable forast I
m:.:orphiu g“h;l . Egl; hrvlim gradational |Serubland

oy Flaina ¥ solls :
Mt Skene (¥s) Stony loam solls, E:Jp%”:,'"?."‘h"l“m
Euller unifsrn texture | bl
{Sedipentary) | (Bs) Crganic loanm solls,
Hotham (Hm) unifarm texture
Stanley‘s Shallow organle
Name {&n) loan solls,
Speculation | (5p) > 1,500 uniform texture
(Peat acils/
humifisd peat
solla)®




Table 8 (contd.)

Organic loam solls,
uniform texture

Average Land aystems Vegetation
Topography elevation l""fe
antt i and) Tengs: cff Map precipitaty Soils Fredominant
rotk type imdf:{nm Name aysbiol P range 1'-?"' Sti;:;:ra. baaE
species
12 | Steep hills; O==1,200] Jingallals (J1) 625 Coarse sand scils, | Woodland White box
acid igneous & Tabberabbera | (Ta) uniform texture Open forest I [Fed
coarne= Livingatons (La} Masaive gradationall & II tringybark
matamorphic Yalmy (¥y) scils Open forest ITRApple box
rocks Tubbut [(Tt) Yellow duplex solls Open foreat IV Eroad-lesl
Wentworth (We) Red duplex soils Sub-alpine ppermint
Glen Wills ([ Ow) Red gradational woodland, open [Silvertop
Selwyn [ Sw) 1,500 solls forest I Candlebark
errow-leal
Friable brown pepperaint
gradational soils Alpine aah
Enow gum
Stony loam solls,
uniform texture
0=—1,200 |E11don (Ed) 625 n-;:" gradational :wd:l.:nd g Red
socils pen forest stringybark
g:m::_* s Stony loas solls, |Open forest IT |Aed box
Munjie (Tm) uniform texture Lpns.ls‘r bax
Cabanandra (cdl Tellow duplex solls Broad-leaf
Cansilis (Ca) Red duplex solls peppermint
Tabletop (Tp) 1,000 -annun Eradatlional Candlebark
Stony brown duplex
solls
18 [Stesp hillas; 1,200-=1,800 |Mx Misery (M=) 1,000 Friable brown Open forest IT | Candlebark
lacid lgneous & Limestone gradatiocnal sollas |Open foreat IV | Broad-leaf
coarse-grain Creek {Le) Shallow friable Sub-alpine pepperaint
[eetamorphiec Davies Flain brown gradational |woodland/open |MNerrow-leafl
lrocks {Igneous) (Dg) 1,500 solls forest I peppernint
Erown gradational tAlpine ash
;bill 5 Snow gum
rganic loam solils, X :
uniform texturs x;ﬁ:::i:ﬂ'.’“ Elpine
15 teep hilla; 1,200-—1,300 Mt Delusion [(Md) 750 Priable brown Open forest 1I |Candlebark
sllicecus Enano {En) gradaticnal soils |4 III Broad-lsaf
sedimentary & Davies Flain Shallow friable Open forest IV | peppersint
(Sedimentary) |(Ds) 1,500 brown gradational |Sub-alpine Mountain gum
tamorphic solls woodland/open | Alpine ash
rocks Brown gradatiomal |foreat 1 Enow gum
;E:IJ:;; loam solls, {Alp%neim?-nu.b-alplnq
uniform texture vegetation
Organic loam solls,
uniform texture
16 |Undulating to 0==1,200|Swifts Creek |(3:) E25 Red=-brown Woodland/open | Mountain
flak; Morass Cresk |(Ma) gradational solls forest II EWARD gum
QuAternary Wonnangatta | (Wt} Grey=brown loam Open forest II | Manna gus
alluvium, Traralgon {Tr) soils, uniform Open forest III| White
sedimentary Mullagong texture stringybark
silicecus & High (Mu) tmdi fferentlated Narrow=-leafl
fine=-grain wandiligong (Wg) sand solls, uniform| peppernint
|metamorphic Murray High |(My) texture Candlebark
rocks Beloks Low {Bl) Dark calgareous
Catherine elay soils, uniform
River {cr) 1,500 texture
[Yellow duplex
soils)®
Red gradational
solls
Yellow=hrown
gradaticnal aoils
Frisble ped
gradational =olls
17 ndulating to O==1,200 [Mowamba (8.7} T50--1,000 Brown gradational |Woodland/open Candlebark
flat; soils, fine forest II Snow gum
asle ignecus atrusture Narrow=-leafl
rocks Red duplex solls peppermint
1,200=-=1,800 Mt Jim m3) >1,500 Zhallow organic Sub-alpine Bnow gum
loam soila, uniform|woodland
texture {Alpine and sub-alpine

vegetation)®

Soils and vegetation within brackets are usudlly present but ccoupy relatively small areas.




The Alpine study area includes a great
diversity of land types - 104 land
systems are mapped within the area. A
simplified form of presentation has been
adopted for this report, whereby the
land systems are delineated and identi-
fied by symbols (see Map 7), but are
grouped into 18 map units, identified by
different colours.

The presentatlion of the environmental
Information is similarly grouped, and
Table 8 sets out sequences of soils and
vegetation within these map units.

To enhance the understanding of the
relations between the land systems and

FIG 5E
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the map units, Figures 5A to 5E deplct
five landscape sections, and lines on
Map No. 7 (marked with the appropriate
letters) show the position of each.
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LAND USE
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HAZARDS

Land 1s characterlzed by many governing
factors, lncluding climate, topography,
geology, and living organisms. These,
acting over a long period of time, have
produced water reglmes, soils, vegeta-
tatlon, and fauna that are closely
assoclated with each other and differ
according to the governing factors.

The different land types in the study
area have all been altered to some deg-
ree since the first European settlement.
This has been brought about by using the
land for agriculture, mining, timber
production, and recreation. The land

has reacted in various ways accordlng to
lts characteristics, and according to
the particular type of use and manage-
ment applied. Some land types are par-
ticularly sensitive to the changes belng
wrought upon themj; others are less so

The use of land may cause 1t to become
more productlve or less productlve for a
chosen use, and a land-use hazard may be
defined as anythilng that threatens to
reduce 1its abillty to serve chosen pur-
poses. The hazards assoclated wlth the
management of land for various purposes
are discussed below.

Physical Hazards

S0il Erosion and Stream Flow

S0ll deterioration 1s a cost to the com-
munity, not only in terms of the direct
costs Involved in control and rehabilit-
atlion of soil erosion but also in the
reduction of productivity of the land,
deterioration of water quality, loss of
capacity of water storapges, and degrada-
tion of aesthetie values, quality of
recreation, wildlife habitat, and other
benefits that the land provides.

1848 /76 =10

So0ll conservatlon and water production
are two baslc alms of land management
that may be adversely affected by land
uses that cause soll disturbance and al-
teration of vegetation cover.

Vegetation and 1ts litter enhance the
development of a permeable soll surface
and provide a barrier to overland flow,
thus allowing more time for infiltrat-
ion. Most water absorbed by the soll
moves slowly through 1t to streams, pro-



moting more regular stream flow and re-
ducing the likelihood of damaging peak
Flows,

Vegetation and llitter also protect the
soll from temperature extremes that can
lead to frost-heave or dessication,
which create conditions favouring wind
or water erosion. A well-vegetated
catechment provides the best conditiocons

Ercoeion scar as a result of overgrazing

on Mount Bogong (1961 photo). This area
has now been withdrawn from grazing.

for soil conservation, for a sustalned
yleld of high-quality water, and for
flood mitigatlon.

A statement of erosion hazard 1is an
evaluation both of the probabllity that
eroslon will cccur and of 1ts likely
severity, The degree of tolerance to
various kinds and intensities of use has
a great influence on the type of use to
which land may be put.

Four broad land zones that differ 1in
their susceptibility to erosion may be
recognlzed in the study area. These are
the alpine, sub-alpine, mountain, and
foothlll =zones.

Alpine zone

The vegetation of the treeless alplne
zone 1s very sensitive to damage, and
low temperatures durlng the cooler
months retard vepetative growth and re-
covery. The erosion hazard 1ls extremely
high because the light and friable or-
ganlic soils of this zone, once exposed,
are subject to high-intenslty preclplita-
tion and high-velocity winds. Bare soil
tends to be kept In a loose condition by
needle-ice, which also damages seedling
regeneratlion.

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 grass-
land and herbfield sward, exposing the
friable soll in the inter-tussock spaces
to erosion. Unless checked, these
spaces wlll enlarge as erosion proceeds.

Revegetation is very difficult to
achieve because of the short growing
season for plants and generally harsh
environment. What may appear to be
slight deterioration of vegetatlve cover
may be, in fact, serious when the slow-
ness of recovery 1is considered. Infil-
tration and run-off are also adversely
alffected.

Trampling of stock in mosslands and
drainage lines can result in channelllng
(which lowers the water table). As
mosslands and the peat so0lls derived
from them are dependent on a high water
table, not only are the mosslands damag-
ed but the peats can dry out and become
susceptible to erosion. In some partic-
ularly sensitive areas 1n this zone, any
grazing causes signiflcant damage and
such areas have been progressively with-
drawn from grazing by the Scll Conserva-
tion Authority.

These include Mounts Bogong, Hotham,
Loch, and Feathertop. The condition of
other peaks such as Mounts Nelse, Splon
KopJe, Fainter, Stirling, Skene, and
Wellington 1s being regularly monitored.

Since 1946 the Bogong High Plains have
shown marked improvement 1in vegetatlve
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ground cover, due largely to limiting
cattle numbers and restricting the graz-
ing period according to the growth con-
ditions of each season.

Any earthworks 1n this zone can lead to
serious ercoslon unless carefully con-
structed and maintained. All bare soll
surfaces are subject to erosion and
these must be treated in some manner.
Road surfaces should be sealed or ade-
quately paved with rock aggregate to
prevent erosion. Bare soll on road
batters and in toe drains and around
ski-tows, 1ifts, and any other earth-
works has a high erosion hazard and must
be carefully revegetated.

Earthworks can greatly alter the drain-
age characterlstics of solls. Normal
surface and sub-surface water flow 1is
intercepted by earthworks such as side-
cut roads and becomes channelled. Flow
veloelty of this water also 1increases.
Drainage water from slopes above roads
and from the rcad surfaces - much of 1t
channelled through culverts - must be
carefully dispersed to avolid gullylng or
slltation, which may contribute to des-
truction of the mosslands.

Sub-alplne zone

Mcst of the sub-alpine zone vegetation
conslsts of sub-alpine woodlands, but
the open areas of this zone have simllar
vegetation to alpine areas. Recovery
from damage can be slow at the higher
elevations, where cold alr dralnage re-
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Landslip on a road in the sub-alpine
aone - controlled by construction of
drain and retaining wall.

tards vegetation growth. Mosslands are
particularly subj]ect to damage. The
predominant soills are organic loams with
high porosity, excellent structure, and
extremely friable or loose consistence.

Although the zone 1s subjected to low
temperatures, high precipitation, and
high-intensity rainfall, the ercsion
hazard is not as high as in the alpine
zone because of the amellorating effect

of the trees on wind and on low surface
temperatures. HNevertheless, careful
control of grazing l1s still necessary to
prevent soll erosion and protect water-
supply characterlsties. The provision
of suitably placed watering points for
stock assists 1n dispersing cattle and
reduces trampling of mosslands and
drainage lines.

Earthworks assoclated with roads, hydro-
electriclity works, and ski villages
exist in thls zone and in many instances
also extend into the alplne zone. Secil
eroslon and sedimentation of streams can
result unless rcads and car parks are
adequately surfaced and batters reveget-
ated. The dispersal of water from
earthworks requires careful planning and
regular mailntenance so as to safeguard
stream flow and water quallty.

Mountaln zone

The alpine ash and mountain ash forests
of the mountain zone are assoclated with
deep organic loams at the higher elevat-
lons, but in general the soils are
friable brown gradational soils. These
are very permeable and are less prone to
erosion than soils of the two higher
ZONES.

Cattle usually graze in mature forests
with grassy understoreys, but alsoc graze
in other forest areas where a ground
cover of succulent herbs may be obtalined
for a few years following logging or
fire. Grazing 1s less likely to cause



erosion, but controls are necessary to
discourage cattle from moving out of
this zZone and concentrating on higher
areas where hazards are greater.

Major earthworks in this zone are assoc-
iated with timber-production cperations,
which include roading, constructing fire
access tracks, snigging logs, and load-
Ing these from dumps. Many roads and
tracks are designed for infrequent or
temporary use, and are consequently
bullt to a minlmum standard. Seriocus
erosion can occcur following the use of
these roads under wet conditions.

Damage 1s not usually as severe, how-
ever, as that Incurred in the alplne,
sub-alpine, and foothlll zones. Roads
constitute a major source of concentrat-
ed surface run-off, and may contribute
considerable sediment to streams during
high-intensity rain.

These effects can be minimized by dils-
persal of drainage water from roads and
snig tracks, bridglng of streams, and
breaching and barring of snig tracks at
the completion of the logglng season.

Total water yield from logged areas tem-
porarlly lncreases following harvesting,
and surface flows usually increase to-
gether with an increased sediment load
in adjacent streams. Disturbance assoc-
iated with timber harvesting 1in mountaln
forests 1s, however, usually limited to
about 2 years in a harvesting cycle of
60--80 years.

Thie highly eroded track into Lake Tali
Karng has been closed to vehicles.
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Foothlll =zone

Of the wide range of soll types found
here, most are stable when well vegetat-
ed, but generally have a higher erosion
hazard than the solls of the mountain
zone., The predominant solls have relat-
ively low permeability, and surface
flows may occur more commonly than 1in
other zones. Irrepgular high-intensity
storms are the major eroding agent.

Vegetation varies from narrow-leaf
peppermint forest through red stringy-
bark forest to white box woodland. The
average annual ralnfall varles from 700
to 1,000 mm, and erosion hazard may be
very high where annual rainfall 1s low,
such as 1in the Omeo and Suggan Buggan
valleys, and where solls are derived
from coarse-gralned parent material,

Grazing of cattle in this zone 1s usual-
ly restricted to dralnage lines, creek
flats, and lower slopes. Catchment
efficlency is not 1likely to be impaired
1f control over stocking rates 1s exer-
cised. Control is particularly import-
ant on the northern and western slopes,
where the erosion hazard 1s highest.

The main earthworks here are roads and
tracks. Run-off may become channelled
along tracks and roadside drains and can
cause consliderable eroslion that contrib-
utes to sedlmentation and turbidity of
streams. Careful attention to location,
design construction, and maintenance of
roads can minimize these effects.

Fire

Fire may also contribute to erosion,
particularly where severe fires burn the
vegetatlve cover and litter layer of the
soll and expose it to subsequent water
and wind erosion. The effect 1s most
severe in the alpine and sub-alpine
zones, where even the peat solls under
mosslands may burn, and on dry steep
slopes in foothill forests,

The term "fire hazard" refers to the
quantity and flammability of vegetative
materials. The fire hazard varies mark-
edly within the study area accordlng to
elevation and aspects, but three main
vegetation zones may be recognized.

Sub-alpine and alpine zones

Such country, usually above 1,350 m
elevation, contains herbaceous to shrub-
by open areas, or stunted eucalypts with
associated undergrowth. Fine fuels
(plant material such as herbs, small
shrubs, and small-dimension lltter lying
on the forest floor) of up to 50 tonnes
per ha occur here. Lightning strikes
are frequent at these higher elevations,
and increased recreational use lncreases
the risk of fire from human causes.

Mountailn zone

The mountain zone generally occuples
land between 900 and 1,350 m., Fine-fuel
accumulations vary from 50 tonnes per ha
under mature eucalypt stands to almost



nil under some young regrowth stands.
Lightning strikes are frequent 1in this
zone also, and the maln risks from human
activities are assocliated with recreat-
ion and logging coperations.

Foothill =zone

This zone 1s found mainly below 900 m
elevation. Fuel quantities wvary accord-
ing to elevation and aspect. S8Sheltered
southerly slopes carry fine-fuel accum-
ulations 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 flre front.
Lightning strikes are common, and there
is a fire risk assoclated with recreat-
ion and timber utilization. Burning
operations by landholders on adjacent
private property are a source of consld-
erable fire risk in this zone.

Fire protectlon and control

Fire protection and contreol are import-
ant to land use in the study area.
Severe forest fires apparently occurred
in the study 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
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for many weeks and covered large areas

before rain extinguished them.

In January 1939, following a prolonged
drought, the combinatlon of numerous

—_—

Soil exposed on steep hillside following
wildfire.



134

emall fires and severe f[lre-weather con-
ditions led to a ecatastrophle blaze that
burnt through much of the study area.
Since then extenslve fires have occurred
in 1951, 1952, 1961, 1964, and 1965,
burning a total of some 260,000 ha in
the area.

Lightning frequently causes fires, and
statistices for the period 1964--~74 have
shown that lightnling was the single
major cause of forest fires 1n the area.
Of 251 fires recorded, S54% (140) were
due to lightning, 10% were due to
escapes from burning operatlons on ad-
Jacent private property, 9% spread from
campfires, and 7% were deliberately 1lit.

The Forests Commission, which 1s res-
ponsible for fire protection over almost
all the area, seeks to control wildfires
in the shortest possilble time by early,
accurate detection and rapid, effective
suppression. Twenty-two fire lookouts
within and adjacent to the study area,
manned durilng the flre season, provide
the basis for detection. Aerlal pat-
rols supplement the lookout system when
necessary. The key to rapld suppression
1s access. This has been progressively
extended by the constructlon of filre-
access tracks and the retention, in
strategic areas, of roads originally
constructed for extraction of forest
produce. Few areas are more than 5 km
from thls network of tracks and roads.

About 150 helipads have been constructed
in remote areas, and most of the study

area 1s within 50 km of an airstrip with
facilities for storing and mixing fire-
retardant chemicals. Aerial 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 strategiec roads and tracks and on
a broad scale using ground and aerlal
technliques. The extent of burning var-
les according to seasonal conditions,
but averages some 25,000 ha per year.
The grazing of cattle in the forests and
woodlands also reduces fuel levels,
which assists in subsequent control,.

Floods

Although a highly productive watershed,
the study area does not suffer seriocusly
from flooding. High rainfall and shall-
oWw rocky soils 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,
catchments, reducing peak dlscharges and
spreading these over longer periods.

Sipgnificant areas of land have been
cleared along parts of the Tambo and



Mitta Mitta river wvalleys. Increased

peak flows from these may contribute to
bank ercsion in those valleys. Further
clearing of large sections of the study

Biological

Fungil

The cinnamon fungus (Phytophthora einna-
momi) is a root-rot pathogen associated
with dieback of eucalypt forests and
understorey flora. 1t severely damapged
a small area of mountaln forest in the
Gillingall area during 1970-71, but at
these higher elevations it probably has
a reduced potentlal to cause wldespread
damage because low temperatures inhibit
its development., Also, most solls in
the study area are well drained and
evldence suggests that such solls do not
favour the development of the fungus.
Unce s20il has been infected, the fungus
cannot be elimlnated without incurring
great expense and endangering the exist-
ing flora. Quarantine procedures appear
to be the best way to contrel 1ts spread
to new areas.

Honey fungus (Armillaria sp.) causes
butt and root rot in many forest trees.
Infected trees are gradually weakened
and often die. The fungus gradually ex-
tends from infection sites. Healthy
trees are more likely to be infected
following selection-felling operations
where this fungus occurs because the
tree stumps provide a ready source of
food.
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area would alter stream f{low regimes and
could lead to serious flooding effects
on the flood-plains of streams outside
the study area.

Hazards

Pest Plants

A State-wlde survey of noxious weeds in
1970 disclosed that 34 speciles of the 93
proeclaimed noxlous weeds were growlng 1in
the study area. Appendix 4 1lists, for
each descriptive block, the number of
parishes in which each species has been
recorded. Some proclaimed noxlous weeds
are wldespread throughout the area;
others are restricted to portions of it.
Their importance 1s governed by the
manner in which they affect the environ-
ment, the degree of infestation, and
their ability to progagate and spread.

Weeds on agricultural land in the study
area include great mullein, horehound,
variegated, spear, and slender thilstles,
hemlock, thorn apple, blackberry, sweet
briar, and 5t. John's wort. These can
become a major problem 1f not checked,
Pest plants on forested public land are
usually found on sites that have been
disturbed through activitles assoclated
with mining, timber-harvesting, and
grazing. Clearings and roadside and
streamside environs in particular often
contain infestatlons of weeds.

In some areas, graziers have asslsted
the Lands Department in combating weeds



The blackberry is a widespread pest of
the study area.

on publie land. The study area contains
four specles of particular concern: the
blackberry, St. John's wort, sweet
briar, and tutsan.

The blackberry

Widespread throughout the study area,
the blackberry is prolific along many

streamsides, tracks, and forest clear-
ings at the lower elevations. It 1s a
persistent plant due to its methods of
reproduction and 1ts prickly nature,
whlech discourages animals from eating it
or damaging its growth by trampling.

Its spread 1s attributed malnly to bilrds
and mammals such as the fox, which eat

"the ripe frult and spread the seed in

thelr dropplngs. Many 1lnfestatlions grow
in remote areas, where access 1s diffic-
ult and contrel by spraying is virtually
impossible.

There 1s a great need to flnd some
effective method of blologleal control
specific to thils plant. Its impenet-
rable tangle reduces or precludes access
toc streams for fishermen, bushwalkers,
and other users of streamsldes, reduces
capabllity for grazing, and 1ntrudes
into natural landscapes. In some
disturbed areas, however, it appears to
stabllize stream banks.

ot. John's wort

This perennial 13 gradually spreading in
the study area. River valleys such as
the Wonnangatta, lower Wongungarra, and
lower Moroka valleys are heavily infest-
ed. The plant malnly spreads by seed,
which can adhere to animals, be deposit-
ed in excreta, or be carrled downstream
to lodge on river banks.

Once established, St. John's wort crowds
out many native herbs, and cattle that
eat 1t can lose condltlion because thelr



skin becomes over-sensitive to sunlight.
It is partly for this reason that graz-
iers in the south-western part of the
study area favour black-coated Angus, as
these are less susceptlible than Here-
ford.

Biclogical control has been reasonably
successful on farmlands and forest mar-
gins using the chrysomelld beetle, which
feeds on the foliage. There 1s no eff-
ective biologlecal contreol on much of the
publie land, however, as the beetle 1=
apparently not effective in forest
areas. :

Sweet briar and tutsan

These are both berry-producing perenn-
ials. Sweet briar is wlidespread
throughout the study area, often in in-
accessible places, but it does not form
thickets to the same extent as black~-
cerry. Tutsan, however, forms dense
masses adjacent to roadsides and in some
areas, such as the Howqua valley, these
have spread high up the hillsldes making
spraying unpractical, although it 1s at
present the sole means of control.

Fest Anlimals

Animals inhabiting the publiec land in
the study area that are declared as ver-
min under the Vermin and Noxious Weeds
Aet comprise dingoes, wlld dogs, foxes,
rabbits, hares, wombats, willd pigs,
sparrows, and starlings. Brumbies and
feral cats pose problems 1n some areas.
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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, partic-
ularly sheep, on farmland ad]acent to
forest have increased. Nevertheless,
the larger native mammals, particularly
wallabies and wombats, constitute the
major part of thelr diet. They commonly
carry the hydatid tapeworm paraslite, and
could possibly transmit this to Man or
livestock. Control of wlld dogs 1s by
trapping - throughout the publiec land in
summer and around the margins of private
property in winter. Sometlimes shooting
and poisoning are also used as control
methods.

Setting a trap for wild dogs.
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Foxes

Fox habltats occur throughout the study
area, ranging from alpine environments
to dry woodlands. Foxes are opportunist
feeders whose diet mainly comprises
rabbits, sheep carrion, small native
mammals, and insects. They are usually
trapped, but are sometimes poisoned or
shot.

Feral cats

These are also opportunist feeders. A
recent survey 1n the Eastern Hlghlands
indlcated that feral cats rely heavily
on small native mammals in forested
areas. Introduced mammals, chiefly
house mlce and rabbits, also form an
important part of the diet, while birds,
reptiles, amphiblans, and lnsects are
comparatively minor sources of food.

Rabblts

Populatlions in the study area have been
controlled by myxomatoslis and poisoning.
Control must be maintained, however, as
rabblt populations have the abllity 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 1little damage to land, as

thelr population densitles are normally
not very great. Thelr distrilbution in

study area extends to the Bogong
High Plains.

Feral pigs

Although pigs are found in small numbers
in some northern parts of the study
area, control has kept populations low.

Wombats

These ecan be a problem where bushland
adjoins farms because of their habit
of digging holes under fences.

Sparrows and starlings

Both specles have been recorded around
settlements and agricultural land.
Starlings are also found 1in adjacent dry
open forest and woodlands, as well as in
some alpine grasslands. They are agg-
ressive birds that can take over the
nesting holes of natlve speciles.

Brumbiles

Brumbles are prevalent in the eastern
part of the study area, particularly to
the south of Cobungra station, and on
the Nunniong Tablelands, Native Cat
Tablelands, Davies Plain Ridge, the
Cobberas area, Bogong Tablelands, and
Suggan Buggan. A few are located 1n the
Moroka basin. No general survey of num-
bers 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-alpline mosslands and grass-
lands by trampling, and may compete with
cattle for fodder. No reports of damage
to feneing or crops by brumbiles have
been recorded in recent times. The
Department of Crown Lands and Survey has
the responsibllity for issulng permits
to capture the anlmals, but since 1966
it has ceased to grant these. Neverthe-
less, small numbers are still taken for
pet food, or for stock or rodeo horses.

Insects

Many of the insects 1in the study area
form part of the natural system, but
some may reach plague proportions from
time to time, or become a hazard to
varlous land uses. PFor l1lnstance, large
populations of blting flles may cause
cattle on grazing runs to lose condition
in thelr attempts to avold the flles.

A number of insects pose problems to
timber production. The spur-legged
phasmatid (Didymuria violescens) has in
the past defollated considerable areas
of forest 1n the Klewa, King, and Howgua
valleys and on the Mount Pinnlbar plat-
eau. Phasmatlds attack alpline ash for-
ests, with one complete defoliation
sometlimes killing trees, and alsc attack
moist foothill forests of messmate,
narrow-leaf peppermlnt, and varilous
gums. These forests, however, generally

Brumbies in snow gum woodland.

recover. Control has been exerclsed by
spraying the 1lnsectlicide Maldison, but
in some areas populations have decreased
to normal levels wlthout any control
measures having been taken.

A number of other leaf-feeding or leaf-
suckling insects feed on eucalypts during
thelr larval or adult stages. Collect-
ively these can reduce growth rates of
young alpine ash seedlings, or even killl
them. They lneclude larvae of the saw-
fly (Perga dorsalis), paropsis beetles,
scarab beetles, the gum-leaf skeletonlz-
er (Uraba lugens), various leaf-hoppers



Leaf-eating phasmatids ean defoltate
large arveas of foreet if they reach
plague proportions.

(Eurymedidae), and other bugs (Hemip-
tera). The bug Fuander cicero 1is abund-
ant on litter in harvested areas and
feeds on alpine ash seeds.

The ant (Iridomymex itinerans), an
abundant and widely-distributed species,
also harvests and destroys alpine ash
seed.

Wood=beoring and wood-destroying insects
are also of concern. Wood-boring larvae
of the Cerambyclidae family (Longicorn
beetles) and Xylorctidae in combination
Wwith defollators (including paropsis
beetles) were responslble for the dle-
back of 2,500 ha of snow gum at Davles
Plaln Ridge.

The major wood-destroylng insect in
alpine ash forests is the termite FPoro-
termes adamsoni, which (because of 1its
widely distributed galleries) renders
trees unmerchantable. Control can be
exercised by sound management tech-
niques such as frequent thinings and
prevention of physlcal damage to trees
due to wildfire or adjacent logging.

The ambrosla beetle (Adustroplatypus in-
compertus) can serlously degrade alpine
ash and stringybark trees. Thls insect
bores galleries through sapwocd and
heartwood. Wood adlacent to the galler-
ies 1s stained by symblotic "ambrosia®
fungl. Some alpine ash stands on the
Nunnicng Tablelands are degraded by this
beetle, but control 1is difficult, as
little 18 known about 1lts ecology.



Insect-damaged snow gums - Davies Plain
Ridge.

Patches of dead snow grass that appear
in alpine grasslands are often caused by
two insect species. These are the alp-
ine case moth (Plutorecties caespitosa)
and the alpine grass caterpillar (Oncop-
era alpina), which feed upon snow grass.

Stream Pollution

Pollution of streams i1s not a great
problem in the study area.
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High turbidity levels after heavy rains
are assoclated with agricultural land
in the Omeo, Benambra, and Swifts Creek
areas, where annual rainfall 1s rela-
tively low.

Any use that disturbs soll or increases
water run-off rates can contribute to
stream turbidity. In many lnstances,
however, careful control can minimize
effects.

Scome minor streams in the Blngo-Mun]ie
locality, an agricultural area, show
evidence of eutrophy due to high
nutrlent levels.

Pollution from domestic sullage and sew-
age wastes 1s a problem that must be met
in alpine villages. Sewage treatment
plants designed to cope with peak demand
are necessary to prevent significant
pollution. Septic tanks are seldom sat-
lsfactory because alpline and sub-alpine
soils are close to saturation in winter
and spring, and low temperatures inhlbit
the bulild-up of bacteria that break down
sollids.

Thermal pollution of streams, although
not currently a hazard 1n the study
area, can damage aguatic faunal communi-
ties - either through high temperatures
due to the removal of shade by harvest-
ing timber along streamsides, or through
low temperatures due to construection of
deep-water storages from which water 1s
released at low levels in the water
body .
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NATURE CONSERVATION

Conservation 1s concerned with Man's re-
lation to hils environment. It was des-
cribed in Chapter 2 as being the wise or
balanced use of resources to provide for
hls physlcal and spiriltual needs, both
now and in the future,

This chapter discusses those aspects of
conservation concerned with the native
specles, communities, and landscapes of
the area, which are commonly grouped
under the collective heading "nature
conservation". The followlng chapters
consider other aspects, related to the
production of food, fibre, and minerals,
In some cases these activities also dep-
end on natlve specles.

Ecology

Irrespective of thelr partlcular inter-
ests, all conservationists are basically
concerned with environments and their
use. The environment has both spiritual
attributes, such as inspiring landscapes
and remoteness, and physical ones such
as topography, timber, and minerals.

Its character results from the integrat-
ion of factors including climate, topog-
raphy, solls, and vegetation, which have
been discussed in preceding chapters.
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Knowledge and understanding of these and
of thelr interactlons are essential for
conservation. Ecologlsts have developed
terms and concepts that, although only
convenlent working abstractions, clarify
our thinking and enable us to describe
and dlscuss the otherwise highly complex
web of interactions.

The ecosystem - the unlt of study - 1s
applicable on many scales; the whole
world may be regarded as an ecosystem,
as can a lake, a forest, or a small part
of the soil beneath the floor of the
forest. Fach ecosystem contains four
interacting parts; the inorganlec mater-
lals, producers (green plants), consum-
ers (chiefly animals), and decomposers
(chiefly bacteria and fungi).

Biologlcal communities

Bicloglcal community 1is the term given
to any naturally occurring group of d4dif-
erent organisms whose members:

(1) 1inhabit a common environment
(i1) 1interact eilther directly or in-
directly with each other (espec-
ially through food chains)
(111) are relatively independent of
other groups.



me communltlies form more readlly rec-

zable entilities than others - for

example the flora and fauna of a pond -

but in fact no community 1ls ever =

closed system, s8lince interactions, move-

ment of anlmals, and transfers of energy
ontinuously take place across any arb-
rarily deflned boundary.

0 : |_:v

Fach community has evolved within 1ts

particular environment, and soc topether
t specles form a dynamlec but fairly

[t

stable system. Undisturbed, the commun-
ity represents the best comblnatlon and
relative abundance of the avallable
plant and animal specles that can con-
inue to live and compete with each
other In the prevailing soill, topograph-

ic, hydrological, and climatic condit-

systems nhave varylng degrees
of stabllity. The more stable often
tend to be those contalning the greater
variety. In some of the most wvulner-
able, stabllity depends on a particular
Ircumstances such as speclalized
vegetatlon; others may have 1nherent

topographie, scill, or hydrologlcal weak-

'he influence of Man

Man is an important part of most world

ecosystems. He 18 only one of many spe-
ut his dense and rapidly growing

es Oof peopulation and his abllity to

Aetive gully erosiomn in a fragile alpine
environment

manlpulate other specles and parts of
his physical environment make him very
influential. He has affected - eilther
directly or indirectly - all parts of
this study area. Pressure of grazing by
rabblits or domestic stock and the in-
vasion by exctlic 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 few parts
of the area are further than 5 km from
the nearest vehlele track.

Desplte these pervading effects, it is
convenient and generally accepted to
distinguish between artiflelal systems
{such as urban areas and farms) in which
Man's influence is obvious, and "natur-
al" ones (such as eucalypt forests) in
which 1t is not so obvious.

Man must provide himself with adequate
supplies of food and fibre, many of
which he can best obtaln from artificilal
systems such as wheat farms and softwood
plantations. He must manage such syst-
ems in a way that allows the combination
of introduced plant and animal species
to maintain general stability within the
soil, topographie, hydrological, and
climatic systems, Jjust as the original
natural combination did.

Certain other of Man's needs can best be
provided by natural systems. Awareness
of this is causing a rapidly growing
demand, here as elsewhere, for land to
be set aslide 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 nature conservatlon
are discussed below. Each has value for
our ediflcation, inspiration, and rec-
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reation. Each requires different levels
of management and manipulation. Thelr
naturalness can vary considerably, beling
greatest in large areas set aside for
reference and least 1in those intenslvely
managed to preserve some endangered
species or the remnant of a former land-
scape, and in areas that people are
encouraged to visit for educatilon and
recreation.

None necessarily requires a monopoly of
the land. Often they are compatible
with each other or wilth commercially
productive uses.

Areas for reference

Continued studies of natural features
and their dynamlcs increase our know-
ledge of the ecological laws and
processes on which Man's survival may
ultimately depend.

-

Viable and relatively undisturbed examp-
les of all land types (differing in land
forms, soils, or biologiecal communities)
need to be set aslde as reference areas
to which those concerned with changing
and managing land for elther productive
or aesthetie uses can refer when trylng
to solve the resultant problems.

Reference areas, therefore, act as stan-
dards against which the progress and
effect of human alteration and utilizat-
ion of the land can be measured. They
will also provide a valuable gene pool
of plant and animal species. Such
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The Mount Darling FRange 18 a relatively undisturbed area

genetle materlal 1s already belng used,
and will be increasingly used, to endow
specles with advantapgeous characteris-

tles.

In common with references and standards
used in other filelds, these areas must
not be tampered with, and natural pro-

cesses should be allowed to continue un-
disturbed. Access should be restricted,
and experimental manipulation should not
be permitted.

Although all land types need to be rep-
resented in reference areas, the need is
most urgent in those that have been ex-



tensively developed for uses such as
agriculture. Few, if any, areas suit-
able for reference remain for some land
types in the study area, such as those
in the Morass basin. Conscious effort
must be made to retain reference areas
in suitable remnants representing other
land types now mostly developed.

Park areas

Other examples of each of the major land
types and thelr blologlcal communitiles
are also required for less restrictive
inspirational, educational, cultural,
and recreatlonal purposes.

Several categorles of park are needed.
Large parks containing outstanding nat-
ural features and diverse land types are
of natlon-wilde significance. These have
visitor density restricted to a gener-
ally low level 1In order that thelr
naturalness may be impaired as little as
pessible. Limited areas such as infor-
mation centres, however, may be Intens-
ively used.

Parks may contain primitive areas sult-
able for solitude, inspiration, and
primitive unconfined forms of recreat-
ion. On the other hand, smaller parks
are of particular Importance to regional
populatlons. Higher densities of visit-
ors are permitted and so the naturalness
correspondingly declines. These parks
gtill provide opportunities for contact
between Man and nature, however, and
serve the important function of reducing
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the pressure of visitors on more
restricted parks.

FEducatlon areas

Education in the components and func-
tloning of ecosystems 1s an lmportant
step 1n the conservation of natural re-
sources., It 1s becoming increasingly
important, both as a feature of school
curricula at primary and secondary lev-
els and with other groups concerned
with nature appreciation.

The study of ecosystems 1s indlspensably
linked with fleld studiles. Obviously
some aspects of this type of educatlion
can take place in areas primarily used
for production of, say, hardwood timber.
Other aspects can only be dealt with in
areas where the flora and fauna have
been preserved 1n their natural state.

Nature, however, 1is to be experienced
through all of the senses, and compon-
ents should be collected, where necess-
ary. In some circumstances laboratory
facilities and associated accommodation
are needed so that successive groups can
undertake long-term studies. As these
activities may not always be compatible
with full preservatlon, some land will
need to be set aside especially for
education.

Endemlc and endangered specles

Each living thing 1s a unique assort-
ment of bilologlcal characterlstics, ev-



The Bogong datisy-bush, found at high
elevations, 18 endemic to the study area.

olved over millions of years. Each
offers a potential enrichment of human
knowledge, limited only by our capacity
to appreclate and understand. The loss
of any specles therefore ercdes the
gquality of our environment. Many people
feel that Man also has a moral respons-
1bility to avold endangering species.

It may be posslible to ensure the contin-
ued survival of many species 1in zoolog-

The Australian grayling - a native fish
with a threatened status.

ical and botanlical pardens, but only
protection in their natural environment
will permit a full understanding of the
species and their interaction with the
physical and biological factors that
surround them.

Those endemic in the study area, and
threatened species, must receive high
priority for preservation. Endemic
plants are listed in Chapter 9.



Appendix 2B lists these and other signi-
ficant plants 1n the study area for each
block.

None of the vertebrate animals recorded
in the study area are endemic to 1t, but
three mammal specles (the mountain plgmy
possum, smoky mouse, and broad-toothed
rat) and three fish specles (the Aust-
rallan grayling, Macquarle perch, and
trout cod) are considered to have
threatened status.

Speclal values

Particular areas of land are often need-
ed to preserve distinctive natural val-
ues.

The occurrence of a specles near the
limits of 1ts distribution is of partic-
ular scilentific interest. A number of
both plant and animal species mentioned
in Chapters 9 and 10 respectively reach
these limits within the study area.

Some specles, such as cave-dwelling
bats, favour certain areas as breeding
or sheltering sites. Others - nomadic
or migratory animals - favour areas as
resting places; for example, waterfowl
use Lake Omeo during their movements.

Some areas provide partlcularly good
examples of a geologlcal feature or
process, for instance the sequence of
interbedded sediments and volcanlecs ex-
posed at Snowy Bluff or the periglacial
rock rivers at Mount Wombargo.
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The sclentific naming of plants and ani-
mals is an important criterion in res-
earch, It involves accurate identifica-
tion of specimens, preferably to species
level. Particular specimens are used as
a basis for the namlng of dilstinect
groups.

The single speclimen selected by an
author as being representative of a par-
ticular group 1n the original descrip-
tion of a specles is known as the holo-
type, and the locallty from which the
type 1s collected is known as the type
locality. Comparative material from
such locallties may be required when re-
ferring to or revising slngle species 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 smaller areas can contribute
to nature conservatlion. They include
narrow reserves along streams and roads,
and remnants of the natural vegetatlve
cover that have survived on areas orig-
inally set aslde as reserves, such as
gravel, water, cemetery, and camplng
Ir'egserves,

Since these small areas of publie land
often still bear, perhaps in a modifled
form, thelr original vegetation, they
make a contributilon to regional charac-
ter out of all proportion to their size.
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Productive areas

Some natlve species are valued for dir-
ect use, Game-hunting, a popular form
of recreation, depends on the rellable
supply of native ducks. Much of the
native flora provides honey, and wood 1is
obtalilned from many specles, malnly
eucalypts.

Viability of Areas

The viabllity and effectiveness of
nature conservation areas depend on a
number of factors, 1lncluding the size of
the area, the type of community or eco-
system to be conserved, the degree to
whieh the area can be managed, and the
extent to which influences that tend to
upset the natural balance can be con-
trolled.

Large consoclldated reserves have less
perimeter relative to their area than
small or irregular ones, and so tend to
be better-buffered against the effect of
intrusive factors. Communities that
exist in more variable climatic zones =
prone to drought, floods, or fire -
usually require larger areas (or more
examples) set aslde to ensure survival.

Careful management may enable small
areas to remain viable. Management may
take the form of using controlled fires
to change vegetation, culling animal
populations, practising silviculture,
strictly controlling the number of vis-
ltors, fencing to exclude Iintroduced

animals, or eradlcating introduced spe-
cles.

Choosing areas

In addition to considerations of wviabil-
ity, many other factors influence the
seleetion of areas for nature conserva-
tion., Land is a limited resource, and
good planning requires compatible uses
to be grouped together on one area if
possible. Where possible, a slngle res-
erve should cover a number of land
types.

The migratory and nomadic exlstence of
some anlmals requires corridors of
habltat - linking, for example, breeding
and feedilng grounds.

Such corridors may be left intentionally
through areas used for agriculture or
softwood production, and they may even
be used for a number of other purposes
such as hardwood production. In some
cases, few alternatlves are avallable,
as only remnants of the natural systems
remain. Where they exist, areas with
natural boundarles such as watersheds
should be selected, as they are usually
easier to manage and maintain.

Frabably, in practlce, a balanced system
of nature conservatlon will include a
few big areas in which the major
communities and land types are represen-
ted, supplemented by a greater number of
smaller areas that are more intenslvely
managed for a particular purpose.
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RECREATION

The term 'recreation' loosely applies to
8 broad range of activitles that occupy
an individual's lelsure hours. Outdoor
recreation in the countryside - a part
of thls wider spectrum - has particular
appeal to many Australian residents and
alsoc to some overseas visltors.

The public land in the alpine study area
constitutes a significant resource for
many types of recreation, particularly
snow sports, adventure driving, fishing,
and bushwalking.

Some places, particularly those closer
to Melbourne, are showing evidence of
over-use. Others have considerable
potentlal to meet increased demands.

Recreation Environments

Several broad recreatlon envirocnments
may be dlstinguished on the public land.
Each offers a different range of recrea-
tion experiences and the characteristics
that determine the range are brlefly
outlined below. Map No. 8 indicates the
pattern of these environmental zones.

Including all land above the tree line
(about 1,600 m), the alpine zone is a
high-altitude environment characterized

by frequent snowfalls in winter and mild
to cool summers. Weather conditions can
deteriorate very rapidly at any time of
the year, particularly during the cool-
er months, bringlng discomfort and even
danger to the unprepared. Blizzards

are common in winter, and fog rolling in
over snowfields quickly produces "white-
out" conditions that can threaten one's
safety. Even in summer, frosts and fogs
are not uncommon while thunderstorms can
be frequent. Because of the high alti-
tude, losses of body molsture can be
considerable. The risks associated with
this type of climate enhance the attrac-
tiveness of this zone for some.

Of prime importance, however, are the
attractions of the snowflelds for snow
sports and the natural, often dramatie,
landscapes of thils zone. Low vegetat-
ion, providing massed displays of showy
flowers in summer, clothes high ridges,
peaks, and rolling plateaux. Fauna
includes birds typical of lowland grass-
lands, numerous and varied insect popu-
lations, and small ground-dwelllng mamm-
als.

Unfortunately the attractiveness of this
zone can be easily marred because soils



and vegetation are sensitive to any dis-
turbance such as that caused by tramp-
ling, and crushing or compaction by veh-
icles.

The sub-alpine zone, ranging from about
1,000 m up to about 1,700 m, has a mild-
er climate than the alpine zone, with
snow persisting for a few months each
year. Heavy snowfalls produce a winter
wilderness by covering roads, tracks,
and other earthworks.

Some shelter from strong winds 1s affor-
ded by woodlands. These are predomin-
antly composed of snow gums and mountaln
gums, which, when stunted and gnarled,
are particularly appealing. Varilety is
added by the interspersion of sub-alpine
meadows, where showy flowers provide
colourful displays in spring and early
summer. Birds such as the flame robin
and mammals such as the grey kangaroo
and wombat provide additional interest
for the visitor.

Soils and vegetatlon are still relative-
ly sensitive to disturbance, particular-
ly in open areas and on steep slopes.
The effects of severe fires in snow gum
areas remain evident for many years.

The montane forest zone receives moder-
ate to light snowfalls in winter and
typically carries tall forests of alpine
and mountaln ash, which range from about
800 m up to about 1,400 m in elevation.
Understoreys vary from grassy to gully-
type vegetation. Unobscured views are
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rare, and walking in some areas may be
ilmpeded by dense undergrowth. Bilrds are
often difficult to observe, but large
mammals such as the wombat and black
wallaby are readily seen. Solls and
vegetatlion here can wlthstand recreation
pressures better than in other =zones.

The moist foothill forest zone, situated
below about 1,100 m elevation, is char-
acterized by relatively open forests of
narrow-leaf peppermint except on the
more sheltered and wetter sites, where
forests are taller, denser and more
shrubby.

Particular features include the wattles
flowering in spring, a wide range of
readlly observed forest-dwelling birds,
and common occurrences of grey kanga-
roos, black wallables, and wombats.
Soils resist compaction reasonably well
in most areas.

Steep, dry slopes bearing short trees
are typical of the dry foothill forest
zone. Understorey shrubs are attractive
when in flower, and birds can be readily
observed. Solls are shallow, often
stony, and prone to erosion.

The dry woodland zone 1is limited to the
rainshadow valley of the Snowy and Sugg-
an Buggan Rivers, where woodlands of
white box and cypress pine predominate.
Birds and mammals here are typical of
dry woodlands and contrast with fauna of
nearby mountainous areas. Solls are
particularly sensltive to disturbance.



154

The riverine zone 1s especially sought- These cleared areas contrast with the
after by visitors for many different predominantly wooded landscapes of the
types of recreation as 1t lncludes major study area. Topography varies from flat

permanent streams and thelr environs.

The streams provide opportunitlies for
canoelng, fishing, swimming, and thelr
environs for actlvitles such as nature
observation and camplng.

Vegetatlon often conslsts of tall manna
gum forests on rilver flats, but may be
low and scrubby in dry rocky areas (such
as along the Snowy River).

Birds and mammal populations are usually
plentlful and varled in thls environ-
ment. Seclls vary from relatively resls-
tant to recreation pressure to sensit-
ive, as for example in swamp gum wood-
lands.

Natural lakes are few. They include
Lake Tall Karng and smaller water bodles,
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 constructlion, will
be one of the major lnland water bodles
ln Vietoria. The various water bodles
offer recreation cpportunities that can
differ conslderably.

The main areas of agricultural land are Some astreams, auch as the Snowy River,
in the Omeo--Benambra--Swifts Creek reg- provide excellent opportunities for
lon, and on the Wulgulmerang Tablelands. white-water canceing.



(around Benambra), through gently undul-
ating (at Wulgulmerang), to steep (for
example, near Licola). The major roads
pass through this zone.

Activities
Recreation driving

Recreatlion driving may involve four-
wheel-drive or two-wheel-drive vehicles,
trall bilkes, or road blkes. The type of
vehicle used depends on the access-
ibility of an area and the recreational
experlence desired. Driving may have
any one of several prime aims - such as
touring, visiting sites of special int-
erest, or testing driving skills - but
is often associated with other pursuits
- such as camping, fishing, walking, and
photography. Sometimes vehlcles merely
provide the means of access to an area
where a particular recreational activity
can be en]oyed.

Access 1ln the study area varies from
sealed highways to jeep tracks. Most
users, apart from bike-riders, appear to
travel as families. The area recelves
most use from spring through to autumn,
the most popular times belng at weekends
and on public holldays, 1lncluding long
weekends, Easter, and Christmas. Some
users are organlized clubs and their
trips may include travel by convoy from
an assembly point, although at other
times club members arrange their own in-
dependent excursions. Many particip-
ants, however, do not belong to clubs.

155

The area to the west of the Dargo High
Plains - the region closest to Melbourne
and the Latrobe Valley - is most often
used by many enthusiasts, but others
such as north and east of Omeo, also
receive moderate usage. Commerclal four-
wheel-drive safarls operate from Mount
Beauty, Omeo, Heyfield, and Melbourne.

The capabllity of an area to attract
people with four-wheel-drive vehilecles or
trail blkes 1s based on many factors
such as remoteness, steepness of terr-
ain, challenglng tracks, scenic views,
wildflower displays, and opportunities
for canoceing, fishing, exploring histor-
ic sites, and fossickilng.

In some cases, users of remote areas
conslder that frequent encounters wilth
other vehicles, bikes, log trucks, or
other visitors (such as bushwalkers,
fishermen, and campers), degrade the
quality of the experience.

The most obvious hazard assoclated with
recreation driving 1is the eroslon of
track sections, particularly when these
are wet or excessively dry. The hazard
potentlal could be reduced by closing
tracks in highly sensitlive areas, con-
trolling use when tracks are most
susceptible to damage, and re-routlng or
otherwlise 1mproving tracks. Most of
the measures are currently belng 1m-
plemented.

Off-road use without the wrltten per-
mission of the land management authority
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contravenes the provisions of the Land
Conservation (Vehiele Control) Aet 1972,
and almest invarlably damages the veg-
etatlon and seolls.

Demand for areas for four-wheel-driving
1s expected to increase with increase in
disposable income and the tendency for
families to own more than one vehicle.
The rate of 1increase in trall-blke rid-
ing 1s expected to decline, but may be

Adventure driving is beecoming more popu-
lar in the study area.

sustained for some time yet as these
machlines are relatively cheap to buy and
use,

The network of fire-access tracks is
close to completion, and any further
access would be mainly provided 1in the
form of logging roads.

Motor-touring in summer 1s facillitated
by through-roads that in many cases have
been upgraded for tourist purposes. The
principal routes used are the Licola--
Jamleson rcad, the Harrietville road to
Omeo via Mount Hotham, the Dargo road,
the road from Falls Creek over the Bog-
ong Tablelands, the Benambra--Black
Mountain rocad, and the Omeo Hilghway.

The Mount Buller road and Tamboritha
road on the Bennison Tablelands are

well used also. The Jindabyne--Buchan
road wlll shortly be re-opened followlng
its closure because of storm damage.

Cross-country skiing

This activity embraces day trips from
nearby holiday accommodation or from
homes, overnight trips to huts or snow
camping, langlauf racing, and ski-
ocrienteering. Few skiers using vehicles
to get to snowflelds are prepared to
walk for more than 2--3 hours to reach
areas suitable for skiing. At present
most cross-country skiing 1s done on the
Bogong Tablelands (around Falls Creek
particularly), the Mount Hotham--=Mount
Loch area, and the Baw Baw plateau (Mel-
bourne study area). Other areas such as
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Crosg-country skiing on the Bogong Tablelands.
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Mount Skene, Mount Stirling, the Bluff,
Mount Howitt, Bennison Tablelands, Mount
Feathertop, and the Dargo Tablelands are
also used. Large areas have potential
for this sport. As well as those al-
ready mentioned, they include the Nunn-
iong, Paw Paw, and Native Cat Table-
lands, Davies Plaln Rldge, Mount Phipps
area, Morocka area, and Howltt Plains
plateau.

Cross-country skiing has a longer season
than downhill skiing, and different land
requirements. Areas above 1,500 m are
generally sultable, and those between
1,200 and 1,500 m are suitable after
heavy snowfalls. Above the tree line
there ls usually good skiing in winter
and spring.

Areas of dense heathland require deeper
gnow cover than herbfield or grassland.
Snow gum woodlands and sub-alpine plains
generally provide good skling and afford
more shelter in bad weather. Snow gum
forests and thickets are more difficult
to negotiate, and alpine ash forests are
suitable for sklilng only after heavy
snow-falls. The best topography for
touring is flat to undulating or rolling
country. In heavlily dissected terrailn
skiing 1s usually conflined to ridge-tops
and spurs. Steep country 1s generally
avoided.

This activity 1s growlng rapldly, al-
though the number of sklers 1s still
small relative to downhill skiers. Its
growth rate is likely to be sustained

for some time because it costs relative-
ly little, a number of sultable areas
are reasonably accessible, and it 1s
more enjoyable for novices than downhill
skiing. Confliets with other uses are
few, but construction of refuge huts or
other overnight accommodation and marked
trails may conflict with some forms of
summer recreation.

Some skl-tourers advocate the erectlion
of a system of refuge huts, while others
fear that this wlll in fact actually in-
crease the risk of serious asccident, as
well as encourage over-use of bush-
walking areas in summer.

Downhill skling

The only opportunities for downhill ski-
ing on the Australlan mainland are in
the Victorlan eastern highlands and in
the Kosciusko National Park, New South
Wales. In 1974, Victorlan skl resorts
received an estimated 330,500 separate
vigits. 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 rem-
aining 30%.

Resorts 1n New South Wales also cater
for a substantial number of visitors to
snowfields, In 1974, 1t was estimated
that about 97,000 separate visits were
made to skl resorts serviced by the
Kosciusko road durlng the skl season.
No figures are available for Thredbo



Village (which receives a high proport-
ion of Victorian visitors), but it can
accommodate 1,630 overnlght visitors,
compared with a total of 2,560 visitors
at skl resorts served by the Kosciusko
road.

In Viectoria, the largest skl resort
{Mount Buller) caters mainly for
Melbourne vilsltors, a high proportion of
whom visit the area on weekends. In
peak periods, Falls Creek caters for
about 2,000 overnight visitors and 4,000
day visitors from nearby low-level acc=-
ommodation. Visitors come from all over
Victoria and from South Australlia and
southern New South Wales. Mount Hotham
caters mainly for experienced sklers
originating from Melbourne, local comm-
unities, or lnterstate.

Visitor-bed capacity in the various
resorts in New South Wales in 1976
totalled 4,335. Table 9 shows the
locations of the Victoria total of 8,050
visltor beds.

Growth of downhill skiing

The number of separate visits to Victor-
ian ski resorts during the snow season
grew at an estimated 14% annually, from
1971 to 1974 inclusive.

Existing skl resorts vary 1in their
capabllities to cater for the increasing
demand. The locatlion of the user
population and the future mix of skier
Categories are two maln market compon-

B4 8/ T6—12

Skiera at Mount Buller, the largest Vie-
torian ski resort.
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Table 9
SNOWFIELD ACCOMMODATION (1976)

Rezsort No.of visitor-beds
Mount BEuller 4,325
Falls Creek 2,035
Mount Hotham 1,120
Mount Baw Baw 325
Mount Buffalo 245
Total 8,050

ents that should influence the develop-
ment of facillties.

The maln user market in Victoria 1is
likely to come from Melbourne, Albury--
Wodonga, and the Latrobe Valley.

In Victorla, the lift-serviced slopes at
existing resorts, taken as a whole, can
cater for a skiler population in the
proportions of beginner 29%, novice 28%,
intermedlate 35%, and advanced 8%.

Planning to meet the expected growth in
demand for snow-based recreation must
conslder the snow resource as a whole,
and take lnto account the intrinsic
development potential of each area, to-
gether with the market requirements.

Plans for the exlsting resorts are as
follows. In New South Wales the design

limits for the resorts are based on ski-
slope capacity. Existing access, how-
ever, may act as a more severe restraint
than this criterion. The limits at
present are set at 7,635 overnight visl-
tors (currently the resorts contaln
4,335 visitor-beds) and 21,050 day
vlisitors for the five main resorts. In
Victoria, plans for development at Mount
Baw Baw and Mount Buffalo (both outside
the study area) recognize the limited
potential in these areas.

Mount Buller at present has a full range
of slopes from beginner to advanced.
Its total existing capaclty of 1lift-
serviced slopes 1s calculated to be
4,160 sklers at any one time. This is
fully utilized during the peak perilods.
Opportunities exist for the creatlon of
122 ha of new skl slopes at Corn Hill,
making a total of 244 ha. An expansion
to 4,700 visltor-beds from the exlsting
level of 4,325 would be reguired to
meet the resultant increased capaclity.

Falls Creek had 2,035 visltor-beds in
1976, and a limit of 3,000 beds has been
set. The resort has extensive novice
and intermediate slopes, but virtually
no beglinner or advanced slopes. Its
estimated capacity of lift-serviced
slopes is 1,540 skiers (on slopes and
1ifts and in queues).

Mount Hotham has limited beginner and
novice slopes, but has a large potential
I'or intermediate and advanced slopes.
Its estimated exlsting capacity of 1lift-



serviced slopes 1is 770 and it contained
1,120 visitor-beds in 1976. Expansion
of accommodation and facilities is curr-
ently under review.

A report by a consultant firm recommends
a maximum overnight design population of
3,500 people (about 3,250 visitor-beds)

and facilities to cater for 3,500 down-

hill skiers, 1,000 eross-country sklers,
and 1,000 other visitors.

New areas

A number of new areas have potentlal for
development, some of which could be dev-
eloped in conjunction with existing res-
orts. The skl slopes should encompass
the full range of downhill skier classes
and be at sufficient altitude to ensure
a reliable, long-lasting snow cover.

Sheltered slopes should be avallable, as
well as a varlety of aspects to provide
good snow conditions under various cli-
matic conditions. Other major conslder-
ations include location relative to the
maln population centres, access, parking
faecilities, environmental effects, and
potential conflicts with other uses and
values.

The locatlion of assoclated accommodation
is also lmportant. With the exceptlon
of Thredbo, Tatra, and Baw Baw (which
are at the 'snow line'), all alpine vil-
lages are above the regular wilinter snow-
line. Thelir elevations vary from 1,370
m at Falls Creek to 1,750 m at Hotham
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Helghts. A number of low-~level centres
(such as Bright and Harrietville)
currently provide accommodation for day
visitors to the snowfields.

Low=level villages, well below the snow-
line, are an alternative to high-level
villages. It 1is argued that they pose
less environmental hazards, are less
costly to develop and maintaln, are more
accessible from population centres, and
provide a year-round tourist attraction,
because facilities for tennis, bowllng,
golf'; and other forms of recreation can
be more readily provided.

Disadvantages that are cited include the
physical problems and expense of trans-
porting large numbers of skiers to and
from the slopes, particularly in the
event of adverse weather, and the con-
tinuing need to provide staff accommoda-
tion and many services such as shelters,
medical facilities, tollets, and eating
facilities at the snowfields.

Advantages glven for high-level villages
inelude the preference of many visitors
to 1live in the snow for a number of
reasons, such as the complete change of
living environment and the convenience
of nearby accommodation.

Disadvantages 1include the high cost of
facilities and services (for example,
water supply, sewerage, garbage dispos-
al, electricity supply), the environmen-
tal hazards and conflicts with other
uses, the difficulty of access, and the



limited season of use. Adequate plann-
Ing may overcome many of the objectlons

=

o high-=level villages.

Some of the areas that have been sugges-

ted by various sources as having potent-
lal for development as skl resorts are
discussed below. This section of the

report does not dilacuss other potential
uses of these areas, however. Possible

broad environmental effects of any
development are treated in chapter 13.

Mount Stirling hage potential for devel-
opment as a ski area.

The potential areas for development

can be expressed in terms of skl-slope
capaclty, and the numbers clted below
include only those people skilng down
the slopes at any one time (about 25% to
33% of total ski rapacilty).

Mount Stirling has a wilde variety of
slopes In the three maln skier catepor-
les (beginner, intermediate, and ad-
vanced) with some sultable for skling in
most weather condlitions. Access is from
Mirimbah, and skl slopes would be an av-
erage of about 3% hours travel time from
Melbourne. It has an estlmated ski-
slope capaclity of 4,200. The area could
be developed to complement the facilit-
ies at Mount Buller. Overnight accommo-
dation could be provided at the snow-
fields or further west 1ln the Delatite
River valley.

Maunt MeKay has an estimated ski-slope
capacity of 2,000. 1t 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 constructlion for access. The
estimated average travel times are about
5 hours from Melbourne and 2 from Al-
bury. The area contalns extensive
slopes (ski-slope capacity 4,600) with a
wlde varliety for all skiler classes.
Slope aspects also vary. Overnight
accommodation could be provided at the
snowfields.



Cobungra Gap--Mount Loch would need
costly provislon for acecess, lnvolving
the upgrading of the West Kiewa road and
extension of this to link with the
Hotham--Omec road,

Average travel time from Melbourne would
be 5 3/4 hours, from Albury 2 hours, and
from the population centres in Gippsland
4% hours. A range of slopes, particu-
larly for intermediate and advanced
skilers, add up to a total ski-slope
capacity of 2,700. This area could be
developed in conjunction with Mount
Hotham. Overnight accommodation could
be provided near the snowfilelds.

Mount Fainter would necessltate costly
construction of access roads. Average
travel time would be about 5 hours from
Melbourne, and 2 hours from Albury.
Ski-slope capacity is estimated at 3,100
- catering mostly for intermediate and
beginner sklers.

Bungalow Spur has some potential., Pro-
posed access 1s from Harrietville via a
'low-profile' cabin 1ift installed along
a steep gully. Travel from Melbourne to
Harrietville takes about 4% hours, and
from Albury about 1% hours. A 'core
area' of malnly intermedlate-class
slopes on the south slde of the Spur
could cater for an estimated 2,760
skiers (on slopes, 1ift, and queue).

This area could be extended into skiing
bowls to the north and east to cater for
a total of 7,000 skiers.
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Mount Bogong has extensive snowfields
with long downhill runs. Slopes could
cater mostly for advanced sklers; those
suitable for intermediate skilers 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.

Ice climbing

Some mountalns in the study area present
considerable challenges to bushwalkers
who visit the study area in winter. Al-
pine mountaineers may also use the more
difficult terrain for practice before
¢limbing higher and more rugged peaks 1in
New Zealand or elsewhere. A growing
number of adventurers find appeal in
conguering the snow- and lce-covered
slopes of such features as Mounts Feath-
ertop, Bogong, and Buller and the Bluff
and Crosscut Saw. Equipment such as
ropes, 1lce axes, and crampons 1s often
necessary. The technical difflculty of
climbing on ice or snow, the hazard of
adverse weather, the sense of lsolation,
and the beauty of the winter landscape
combine to give a sense of adventure,

Wilderness recreation

A growing number of people seek wilder-
ness recreation, This 1lnvolves the per-
ceptlon of being part of nature, of an
environment unaltered by human interven-
tion, of isclation, and of being exposed



164

toc the challenge of the elements. In a
wilderness, Man 1s seen to function as a
part of the natural system, and on equal
terms with nature., Wllderness activit-
ies include canceing, hiking, and cross-
country skiing.

The main elements of the appeal of wil-
derness are:

*# spiritual refreshment and an aware-
ness of solitude arising from close
contact with the uninhablted, undis-
turbed natural environment

¥ the knowledge that large wild natural
areas, unaltered by Man, exlist and
can be experienced

¥ refuge from the pressures, sights,
and sounds of modern urban life

¥ the adventure and challenge of putt-
ing one's powers of endurance and
self-rellance to the test in an un-
disturbed natural environment

Wilderness, therefore, requires land
that still retalins 1ts primeval charact-
er, and 1s without improvements or human
habltation. Spaciousness 1s an added
characteristic essential to distingulsh-
ing Wilderness Areas from the many other
smaller undisturbed or primitive areas
that may be found as "islands" even in
zones that have been developed for more
intensive uses. These smaller areas can
provide some degree of solitude, but
many wilderness users regard them as an

inadequate substitute for thelr requlre-
ments.

Large areas at the higher elevatlons 1n
the study area provide a wilderness ex-
perience 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 conditlions. In summer,
however, the opportunities are limited.
Few areas are very far from roads or
tracks and vehicular use of these 1s in-
creasing. Even where no vehicular
tracks reach, opportunities for wilder-
ness recreation may be low. For ex-
ample, some hligh rldges and peaks may be
popular walking routes traversed by many
people, and sometimes they afford exten-
sive views of nearby agricultural land.

Areas that appear to be well sulted for
wllderness recreation have few or no
tracks, are little-ussd at present for
recreation or other purposes, are diff-
icult to traverse, and have few or no
views to obviously altered landscapes.

The headwaters of the Avon, Tambo, and
Buchan Rlvers and the Daviles Plaln area,
for example, have most or all of these
characteristics.

Bushwalking
Several types of bushwalklng can be

identified: short walks for pleasure,
nature observation, or to vislt sltes of



interest; half-day or one-day hikes; and
overnight and extended hikes. Walking
is sometimes assoclated with activities
such as fishing, rock-climbing, and
other adventure activities.

The growth in club membership and the
ereation of new clubs indicate that
bushwalking has regalned 1ts pre-war
popularity. In Vietorla, 1t has been
closely linked with the mountains,
particularly for overnight and extended
hiking. The alplne 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 Aus-
tralian Capital Territory passes through
the study area.

Requirements for bushwalking are varied.
They 1nclude campsltes close to streams
or springs, features of 1lnterest, and
panoramlic views of essentlally natural
landscapes. Untracked areas with these
characteristlcs are valued highly.

Areas that receive most use at present
are the Bogong Tablelands and assoclated
peaks and areas 1n the western sectlon
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 Macal-
ister, Wellington, and Wonnangatta River
valleys, and the Bennison Tablelands.
The Cobberas Range and Suggan Buggan

Bushwalkers negotiating the Barry Mount-
aing near the Viking.

area 1n the far east are alsoc very pop-
ular,

Horse-=riding

A few commercial enterprises conduct
horse-riding tours, mostly durlng the
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warmer months and for several days at a
time. One such enterprise 1s based near
Merrijig and another at Valencila Creek.
The areas visited include the Howqua
River, Mount Howitt, Howltt Plailns,
Bennison Tablelands, and the Wonnangatta
valley. 3tables catering for this type
of activity also exlst at Mount Beauty,
Omeo, and Mitta Mitta. Frivately organ-
lzed riding tours are galning popularity
and a National Horse Tralil, which passes

Stalking eambar deer requires tracking
skille and patience.

through the study area, has been pro-
posed.,

Hunting

Rabbit- and fox-hunting are common
around small settlements and private
property. The most signifiecant form of
hunting on public land 1n the area 1s
for deer.

The maln species hunted, the sambar
deer, tends to be a solltary rather than
a herd animal. It 1s hunted throughout
its known range in the alpine area, em-
bracing all but the far north-eastern
section. The terrlitory most frequently
hunted covers all that area west of
Mount Baldhead, Cobungra, and Harrilet-
ville.

Red deer are mainly confined to the east
of the Tambo valley. They are few in
number and hunting activity is low.

Animal movements are dictated by avail-
ability of food plants, water, and shel-
ter. Duriling the warmer months, sambar
deer may be found at the higher elevat-
ions in alpine ash forests as well as 1in
the valleys. In winter they usually
occupy valleys and gullies below the
snow line. Both deer-stalkers and
shooters using hounds operate malnly
from May to September. Hunters use the
system of roads and jJeep tracks for
access, but some walk conslderable dis-
tances to hunting areas. It 1s estimat-
ed that at present about 2,000 deer-



hunters use the area. Most go out on
weekends and long weekends during the
season.

Hunting for ducks takes place at a few
localities in the study area such as
around Gelantipy, Morass Creek, and the
Tambo River,

Fishing

Most trout streams in eastern Victorila
have their source 1n the study area,
which contains a kigh proportion 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 1s adequate
to meet thelir requlirements. Distance
from home,- however, and the presence of
impenetrable blackberry thickets limit
use of some streams,.

Fishermen may visit the area as individ-
uals, in small groups, or with angling
clubs. One-=day wvlslts for thls purpose
are popular, but flshlng may often be
assoclated with camplng or other actilvi-
ties over longer periods.

Vietorla contalns 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 durlng the
year. Streams closer to Melbourne =
such as those in the Goulburn and Macal-
ister River watersheds - are frequently
flshed. Most north-eastern streams -
such as the King, Buffalo, Buckland,
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Rose, Ovens, Kilewa, and Mitta Mitta
Rivers and the Thowgla and Nariel Creeks
- are also regularly used. In the Omeo
district many tributaries of the Mitta
Mitta are popular for the sport.

The best fishing conditlons usually
occur from December to mid February and
then again in April, and most fishing is
done between September and April.

Most streams are dominated by populat-
ions of introduced brown and rainbow
trout, which provide the great bulk of
the quarry. Small populations of native
sporting fish remain in a few streams -
Murray cod in the lower Klewa Rlver and
Murray cod, trout cod, and Macguarie
perch in the lower Mitta Mitta River.
Blackfish llve 1n many streams in small
numbers. Grayling are present 1n the
Tambo River headwaters but thelr distril-
bution 1s not well known.

Canoeing

White-water canoelng involves both one-
day and overnight trips. Activities
include racing, slalom, and tourilng.

For canceists, the major 1lmportance of
streams in the study area 1s that they
provide water for the popular canoceing
rivers outside 1t. Therefore mainten-
ance of water quality and flow in mount-
aln streams 1s of prime concern. Many
streams in the alpine area are blocked
with trees or blackberry bushes., Others
- such as the Wongungarra, Dargo, and



168

Angling for trout in a mountain stream.



Wonnangatta Rivers - can be used during
high flow perlods, which occcur mainly in
winter and spring.

Some streams are regularly used. These
include the Barkly and Macalister Rivers
(in winter and early spring); Delatite,
Howqua, and Jamleson Rivers (spring and
periods durilng the winter); the Mitta
Mitta River (about 50 km of this stream
will shortly be flooded by the Dartmouth
dam); and the Snowy River,

The potential of streams in the area is
almost fully realized, as access to
streams 1s adequate, other than after
exceptionally wet periods,

This sport is a growing one, and the
more popular and accessible streams in
Victorla are expected to cater for most
of the demand. Opportunities for flat-
water canceling exlst at Rocky Valley
pondage and other lakes. The Dartmouth
project will provide for flat-water
cancelng and other boating activities.

Roek-climbing

At present, few sites in the study area
hold great attractions for skilled rock-
¢limbers. Inaccessibility and distance
from main population centres severely
limit weekend use. The main areas
climbed include the Little River Gorge,
Buchan Rock, the Niggerheads, the Sent-
inels, and Gable End, Other areas (such
as the Snowy River Gorge, Hanglng Rock
near Suggan Buggan, and the Razor) have
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potential for this sport.
Caving

This speclalized sport has a small but
enthuslastiec followlng. A few suiltable
caves assocliated with limestone format-
ions occur in the far east of the study
area.

Fosslicking

Prospecting for alluvlal gold 1s an act-
lvity that 1s pursued on many of the
numerous gold-flelds in the study area.

In some 1nstances digging for old
bottles and other artifacts accompaniles
prospecting. Little gemstone-collecting
takes place in the study area, as sult-
able localities are few and often remote
from the major population centres. The
best-known area for gemstones 1s in the
Gelantipy district.

References

Anon. "Bushwalking in the Viectorian
Alps." (Melbourne University Mountaln-
eering Club: Melbourne 1974.)

Anon. "Wilderness Conservation." (Aus-
trallan Conservatlion Foundatlion: Mel-
bourne 1975.)

Anon, "Canoeing Gulde to Victorilan
Rivers." (Victorian Amateur Canoe Ass-
ociation: Melbourne 1973.)



170

Hogr, D. Planning for recreation 1in the
Vietorlan Alps: the planning approach.
Combined Universities Recereation Res-
eareh Group Monograph No. 2, 1973.

Interplan Pty. Ltd. '"Mount Buller Res-
ort Plan Final Report." Prepared for
Mount Buller Alplne Reserve Committee of
Management, 1973.

Interplan, Caldwell Connell Englneers,.
"Mount Hotham Alpine Resort Development
Plan." Report to the Mount Hotham

ﬂlpéne Resort Management Commlittee,
1976.

Johnson, D. "The Alps at the Cross-
roads." (Vietorian National Parks Ass-
ocilation: Melbourne 1974.)

Loder and Bayly. "Alpine Resorts Study."
Report to the Land Conservation Council,
1975.

Stone, D. "Gemstones of Victoria."
(Jacaranda Press: Melbourne 1967.)



171

AGRICULTURE

The study area 1s part of a larger reg-
ion comprising 11 shires 1in Gippsland
and north-eastern Victoria, which have
been grouped as shown in Table 10. A
brief consilderation of agricultural land
use in thls region 1s useful, especlally
for cattle production, as many cattle -
mostly in the north-eastern shires - are
taken onto public-land grazing blocks in
the study area from home properties out-
slide it.

Sheep numbers 1n the larger reglon have
averaged about 5% of Vietorian flocks
between 1972 and 1976, and during this
time reductlons in flock numbers have
ranged from 41,400 (27%) in Tallangatta
and Upper Murray Shires to 106,020 (26%)
in Alexandra and Mansfileld Shires.

Dairy cattle numbers have also decreased
between 1972 and 1976 - by as little as
840 (15%) in Alexandra and Mansfield
Shires and as much as 2,720 (30%) in
Omeo and Tambo Shires.

On the other hand, consistently high in-
creases have occurred 1n beef cattle
numbers, partly reflectlng a shift from
sheep to beef cattle. Increases vary
between 9,860 (10%) in Oxley, Myrtle-
ford, and Bright Shires, and 31,510

(26%) in Maffra, Avon, and Bairnsdale
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 1lndicated on Map 9 of
this report, which also shows the areas
of public land regularly grazed by
cattle. Some relatively small dilscrete
agrlcultural areas on 1lts borders, such
as at MerriJig and Tawonga, adjoin much
larger tracts 1in other study areas. A
number of other small parcels - both
well within and bordering the study area
- are remote and 1solated.

The two major agricultural areas are in
the Omeo Shire and on the Wulgulmerang
Tablelands in Tambo Shire. About 81% of
Omeo Shire lies within the study area
and Table 11 glves trends in stock num-
bers, crop areas, and numbers of rural
holdings there.

Livestock production - mainly beef
cattle, although sheep for wool are im-
portant in Omeo Shire - is the most
important rural land use.

Tobacco in the Ovens and Kiewa valleys,
and beans 1n the Dargo area are the only
crops of significance. Produce from
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Table 10

ACRICULTURAL PRODUCTION
Shire groups around and In Alpine study Alexandra, Oxley, Myrtleford, Tallangatta, | Maffra, Awvon, Omea ,
area Mansfield Bright Upper Murray Bairnadale Tambo
Total area (ha) 584,000 660,000 660,000 898,000 915,000
Area within study area (ha) 147,000 255,000 236,000 350,000 635,000
?;;? freehold land within study area 7,500 8,500 8,000 17,000 1HD,GUH
Total agricultural area occupiedl (ha) 198,850 272,690 249,020 621,490 514,200
Total area under ernpl {ha) 1,045 6,756 1,552 4,588 1,208
Total number rural holdings® (1975--76) 693 1,165 723 1,465 675
Number properties using publiec land 5
grazing blocks in study area 12 14 8 2F 30
Total sheep numbers> 357,090 83,680 123,830 398,870 294,400
% change 1n sheep numbers (1972-=76) -2f -39 =27 =17 -16
Cattle for milk production’ 5,130 24,700 25,910 78,670 7,560
% change (1972-=76) =15 -9 =1 -p =30
Cattle for meat production’ 86,060 104,840 140,870 131,050 86,320
£ change (1972--76) +19 +10 +13 +26 +14
Approximate cattle numbera from home
properties in Shire group using pﬁhllc
land grazing blecks in study area 2,130 3,600 1,680 6,870 7,700

1. Data are for the year ended March 31, averaged for 1972 to 1876 inclusive,

land used for agricultural production, including graging blocks on public land.

2. A public land grazing block away from the home property 1a counted as a separate rural holding by the

Bureau ol Census and Statistics,

3. Numbers recorded at March 31, averaged for 1972 teo 1976 inelusive.

4. Estimates based on informatlion from graglers.

Sources of Shire Date: Commonwealth Bureau of Census and Statisties,
1971==72 and 1972-=T3.

Australlan Bureau of 3Statlatics.

1973~--T4, 1974--75, 1375--T6, 67.

Australian Bureau of 3tatliatles.
19? 5"?5 " "HL

Vietorian Office.

Victorian Office,

Victorian Office.

Land UVtilisation and Crops,

Total area occupled is for all

Rural Industriea,

Liveatook, 1973--TH, 197H--T5, and




Table 11

AGRICULTURAL PRODUCTION WITHIN OMEQ SHIRE

373

Area under ecrop (ha)
Sheep numbers
Cattle numbers

Number of rural
holdings

1370 1571 1972 1973 1974 1475 1976 Percentage change
1970 - 1976
1,631 089 h78 L7g9 £13 335 hoy -75
309,152 323,889 285,046 222,509 235,384 245,125 250,504 =19
35,560 38,781 h3,qko0 43,301 3,507 u8,903 hg, 848 +ho
310 309 306 303 292 289 281 -9

Notes: 1. The study area contains 107,800 ha of frechold land within Omeo Shire, or B1% of total Shire

freehold land.

2. Annual figures recorded are at March 31 each year,

3. A 'rural holding' is defined in the sources referred to below.

counted as separate holdings when at some distance from the home property.

Sources: Australlan Bureau of Statistics, Viectorlan Office.

Publie land grazing blocks are

Rural Industries 1969--70 to 1972--T3, and
Statisties of Vietsria, 1973--Tl, 197k--75, and 1975--76,
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small-scale cereal cropplng In the
Benambra reglon 1s used locally.

Growing season

The growlng season for pastures is an
Important factor governing agricultural
land use. Two major climatlc factors
limlt pasture growth in the study area:
low temperatures in winter and in-
adequate scll moisture durlng summer.
The length of the frost-free period, ex-
posure to wind, and duration of sunshine
also have some effect, especlally in
elevated regions.

The commonly accepted mean monthly tem-
perature limit for active plant growth
is 10°C, and no significant growth at
all occurs below 5.5°C.

The soll acts as a storage for water, a
certaln proportion of which is available
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for plant growth. Its storage capacilty
depends on its depth and other physical
and chemical characterlstics. The
amount of moisture stored may rise
through precipitation and lateral move-
ment of water through the soil, or may
fall due to evaporation, transpiration
by plants, and seepage into underlying
parent materials.

Estimates of the growing seasons for
permanent pastures at varlous localitiles
have been based on rainfall, tempera-
ture, evapotranspiration, and soil mois-
ture. Figure 6 shows inferred patterns
of growth for Mitta Mitta, Tawonga,
Omeo, and Hotham Heights.

At elevations higher than at Omeo (650
m), low temperatures restrict the grow-
ing season for several months during the
colder part of the year. At Hotham
Heights or on the Bogong Tablelands,

FIGURE 6B
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plant growth ceases 1n winter. In summ-
er, however, moisture would not be limit-
ing except in shallow or rocky soils.

Beef production

Beef cattle production 1s by far the
most important agricultural enterprise
in the study area.

The major concentrations of cattle on
private land in the study area are in
the Omec Shire and on the Wulgulmerang
Tablelands in Tambo Shire. Grazlers in
these areas run elther beef cattle only
or a combination of beef and sheep. The
herds are basically breeding cows, and
steer weaners and surplus heifers are
sold each autumn at speclal calf sales.

The study area contains about 81% of the
freehold land in Omeo Shire, where al-
most all the cattle are grown for beef.

FIGURE 6C
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One dalry farm operates near Swifts
Creek. Cattle numbers in the Shire in-
creased by 40%, from 35,560 to 49,850,
between 1970 and 1976. On average, some
20 graziers regularly 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 indicated in Table 11.

Hereford 1s the dominant breed. Most
properties in these areas are generally
well developed and, until recent years,
superphosphate was usually applled. Be-
cause of high transport costs, develop-
ment has been less Intensive than in
areas closer to railheads, but has
achieved a level in accord with the
higher cost structure - in many cases,
the optimum level.

Beef also dominates in the Dargo and
Licola areas, and 1s of equal importance

FIGURE 6D
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Beef cattle on the home property in Omeo
Shire

to sheep 1n the Merrijig area. The
domlinant breeds are Hereford at Dargo
and Merrilijig and Anpus at Llcola.

In other beef-producing areas, particul-
arly those that have recently abandoned

dalrying, dalry-beef crossbred herds are
frequently used.

Graziers use much of the publie land in
the area on an annual llcence or agist-
ment basis.

Grazing blocks currently cover approxim-
ately 1.25 million ha, but only part of
this 1s actually grazed ln 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:

* Grazling licences granted by the Dep-
artment of Crown Lands and Survey for
a period of 1 year, with or without
restrictlons on cattle numbers and
usually renewed annually. (This 1is
the most common system.)

#  Annual grazing licences granted by
the Forests Commission for blocks on
reserved forest, wilth or wilthout res-
triction on numbers

¥ Apglstment granted by the Forests Com-
mission on reserved forest areas,
generally for a shorter term, with
payment on a per-head basls

In each of these systems, the llcencee,
on application, 1s usually granted the
same grazing bloek year after year. The
number of cattle run on the grazlng
block varles from year to year depending
on market conditions, the feed situation



on the home farm, and the condition of
the blocks. In recent years the number
run durlng 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 duration of graz-
Ing are set by the Soll Conservation
Authorlty in two sections of the study
area. These are the Bogong Hlgh Plains
and adjacent high country, and the
Bennison Tablelands and Moroka basin
region. The advice of the Bogong High
Flains Dlstrict Advisory Commlttee 1s
sought for the former area, and a local
committee appolnted by the Avon District
Advisory Commlttee advises on the latten,
In the area east of Mansflield, cattle
numbers are set by the Forests Commiss-
ion, after advice from a local committee
appointed by the Upper Goulburn District
Advisory Committee.

About 100 graziers currently run cattle
on grazing blocks 1n the study area. In
most cases, their home properties lie
elther within the study area itself or
within about 20 km of 1t. Over the
years, they have devised systems of
management that integrate feed supplies
on the home property and grazing run.

The level of dependence on the public
land varies from grazier to grazier. In
some cases, little use 1s made of the

Hereford cattle drinking at a etream
near the BLluff

run, but in others it plays a major part
in the operator's broad management syst-
em., The usual system 1s for cattle to
be taken to the high country 1n late
spring--early summer and remaliln there
untll the autumn.



Cow and ecalf grazing in grassy alpine
ash forest

By sending the cattle to the grazing
runs, the grazler conserves 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 num-
bers on the home properties through the
winter, and consequently over the whole
year. In some areas cattle also use
grazing blocks at lower elevaticons dur-
ing winter.

Froblems include the time and labour in-
volved In managing the stock on distant
grazing blocks and the risk of 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 increasing degree, by
motor transport. The control of stock
on the runs 1s achleved by a variety of
methods, including the placement of wing
fences on narrow rildges or in gullies,
siting of small dams and salt licks,
periodic mustering, or use of paddocks.
Control 1s alsc asslsted by the habit of
most cattle to remaln around localities
known to them and by natural topographic
features such as steep scrubby river
valleys.

Generally, stock prefer the alpine and
sub-alpine grasslands and herbfields,
together with small clearings 1n snow
gpum woodlands. They do best where
introduced clovers make up part of the
pasture, Cattle seek out this feed, in
addition to native forbs that grow
between snow grass tussocks. Herbaceous
ewards under alpine ash forests provide
good forage.

Natlive grasses such as kangarooc grass
under narrow-leaf peppermint and candle-
bark open forests are grazed, too.
Forage 1s alsco available in mountaln and
foothill forests for a number of years
after wildfires, fuel reduction burns,
or loggling operations.



Productlion of beef cattle by mountaln
cattlemen makes a relatively small but
important contributlon to the industry
in the region. Cattle returning from
runs are in first-class condition if
well managed, and can bring top prices.
Special calf sales in autumn at nearby
centres such as Mansfield, Myrtleford,
Omeo, Benambra, Heyfleld, and Balrnsdale
have as a drawcard the calves run in the
mountains 1n the summer. About

23,000 calves are sold at these sales
while others are held back for later
marketing. At Heyfleld a relatively
high number (about 3,400 head annually)
of older cattle from mountain grazing
blocks are sold.

Details of cattle-grazing on public land
contained 1n thls report were obtalned
in most instances from the Mountailn
District Cattlemen's Associatlion of
Victoria., Detalls of location of home
properties, access routes used, and
estimates of numbers of stock are glven
in the block descriptions. Stock num-
bers may vary greatly according to the
season, and those quoted have been aver-
aged for the 5 years 1971--75. In the
descriptions, adult breeding females are
referred to as cows, calves are young
animals up to 12 months of age, and dry
cattle are malnly steers but include
bullocks and bulls.

Sheep

The major concentration of sheep in the
study area is in Omeo Shire - in 1970

179

=

F L = bl
- "5 *"‘L:‘M‘ LJ"—h -y
o . 4

Sheep are bred primarily for wool pro-
duetion near Benambra.

about 309,000 were run on private prop-
erty there. It 1s estimated that about
266,000 of these were on properties
within the study area.

Because of the effects of low wool
prices and drought, sheep numbers 1in the
Shire had fallen to about 222,500 by
1973, but have increased since then to
about 250,500 in 1976.
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Most of the sheep are Merinos bred for
wool production. Sales of wether wean-
ers and first-cross ewe weaners are 1im-
portant sources of supplementary income
for producers,

Some sheep are also run in the Gelant-
ipy, Dargo, Licola, and Merrijlg dist-
ricts for both wool and prime lambs. In
general, sheep are better sulted to
drier districts within the study area,
and it 1s rare to see sheep on the lush
pastures of the higher-rainfall areas
and on the river flats.

Dairying

Dairying in north-eastern Victorla has
declined in importance, particularly on
the flats and foothills of the river
valleys. Many producers moved out of
dairying and into beef production during
the last 10 years, because of the higher
prices paid for beef compared with dairy
products, increasing labour costs, and
the need for capital outlay for bulk
collection and refrigeration facilitiles.

There are now only 13 dairy-farmers in
the study area - 11 in the north-east,
one at Swifts Creek, and one at Tim-
barra. Dalry--beef c¢ross animals, how-
ever, comprise up to 50% of the beef
herds in the river valleys of the north-
east adjJacent to other study districts,.
These herds have developed from animals
previously kept for dailry production,
and are now usually used to produce
vealers.

Cropping

The main enterprlises 1n the area are
tobacco-growing, bean production,
cereal-cropping, and horticulture.

Tobaceco production 1s confined to the
river flats and adj]acent slopes that can
be irrigated in the upper reaches of the
Ovens and Klewa Rilvers and along tribu-
tarles of the latter. These adjoin the
major tobacco-growlng areas of Vietorisa,
whiech are just outslde the study area.
Tobacco would grow on almost all land
that can be cultivated along streams in
the north-eastern river valleys, but
production 1s restricted by gquotas on
leaf and by the avallabllity of water.

Beans are grown in the Dargo--Croocked
River area, which 1s important for seed
production as its isolation from other
bean-growing areas prevents, the spread
of bacterial blights. This area also
produces dry edible beans for the culin-
ary trade, but not beans for processilng,
because of the high transport costs.
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 1s very limited
and the produce is used for consumption
on the farm.

Horticulture does not play an 1lmportant
part in the agriculture of the study
area. Walnuts grown 1n the Dargo area
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Bean erop beside the Wonnangatta River, Dargo area.

have contributed about U4--T% of the
State's production in recent years.
Upper Ovens Valley contains a walnut

grove, a chestnut grove, and an apple

orchard.
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APICULTURE

Little of the study area has been used
by bee-keepers, malnly because of poor
access. Many aplarists 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, Wonnan-
gatta Rilver valley, Tawonga, Mitta
Mitta, Swilfts Creek, Blndl, and Gelant-
ipy, have been used by local and commer-
c¢ial aplarists for many years, and

large crops of first-grade honey have
been produced from some of these local-
ities.

The honey flora are malnly red stringy-
bark, but-but, long-leaf box, yellow
box, and assoclated ground flora, which
are distributed in foothilills, river
valleys and basins, usually close to
private property. Nevertheless, consid-
erable potential for apiculture exists
in the more remote areas, where honey
flora include snow gum, alpine ash,
shining gum, messmate, manna gum, and
ground flora such as white clover and
hop bitter-pea.

Because of consistently high rainfall,
flowering of the mountain flora tends to
be more reliable and occur more often
than in drier areas.

Besldes 1ts use for honey production
during the summer, the mountaln flora 1s
important for buillding up pollen and
honey food supplles for bee colonles.

Colonies that spend summer 1n lowland
areas may be adversely affected by
prolonged perlods of high temperatures,
whiech impair their honey-producing cap-
aclty.

The invigorated colonies from mountaln
areas, by contrast, can produce greater
honey crops from lowland areas in
autumn, when nectar flows are usually
abundant. It 1s particularly important
to have healthy, vigorous colonies where
nectar-produclng species are defilclent
in pollen (such as red box) or where
pollen is not collected, as 1In the case
of yellow box.

Because of the wlde varlety of pollen
and nectar sources 1ln the study ares,
queen bees can be, and have been, suc-
cessfully reared. Rearlng 1s possible
from November to March at the higher
altitudes, where the ground flora are
then flowering profusely while most low-
land ground flora have finished flower-
ing. The following list gives the mailn
eucalypt honey flora.
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Flowering snow gums provide nectar and
pollen for bee colonies.

Snow gum (a summer-flowering tree) often
vlelds nectar, but commercial production
is 1imited to iIntermlttent short flows.
It 1s a good pollen-producer,

Ash-mallee glves 1rregular light nectar
flows that produce first-grade honey.

Elack sallee ylelds good flows of nectar
that produce cholece honey, Productilion
1s low, however, because 1t flowers dur-

ing the cooler months when weather 1s
poor and access difficult., Pollen
ylelds are moderate.

Alpine ash, which flowers 1in summer,
yvlelds heavy nectar flows at intervals
of 2--3 years. Honey 1s of second-grade
quality, but pollen yilelds are good.

Messmate 1s most useful for bullding up
bee colonles in autumn and providing
winter stores from the coplous ylelds of
pollen in late summer and autumn. Nec-
tar flows are unreliable, but can give
good honey crops at intervals of 7--=8
years.

Candlebark produces a clear amber honey
of medium density. Nectar ylelds vary
from light to heavy.

Mountaln grey gum produces abundant
pollen and occaslonally glves a honey
crop of medlum grade,

Manna gum glves varlable nectar yields,
and pollen 1s produced iIn medium to
abundant quantitles, It 1s useful to
bulld up bee colonies before the over-
wintering perlod begins.

Shining gum produces medium-grade honey.
Nectar flows are rellable but usually
light, and pollen 1s abundant and re-
liable.

Brittle gum 1s an unrelliable nectar-
producer, but glves excellent ylelds of
pollen.



Yertchuk yilelds good pollen and occas-
ionally good crops of medium-grade hon-
ey.

Red 1ronbark ylelds no pollen, but in-
termittently produces good crops of
cholce honey.

Silverteop produces a thin, dark honey
and ylelds abundant supplies of pollen.

Narrow-leaf peppermint 1s an unreliable
producer, but can provide good crops of
honey and pollen,

Broad-leaf peppermint yields only poor
supplles of nectar and pollen,

Mountain ash produces abundant pollen,
but nectar flows vary from light to
heavy.

Eurabble can be unreliable in yielding
nectar, but occasionally produces good
honey ecrops. FPollen 1s abundant and
reliable.

But-but gives 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 build up their winter stores of
pollen.

Long-leaf box flowers during autumn and
winter, usually every 2 years. Heavy
honey crops are often produced every
j--5 years. Pollen ylelds are prolific
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and 1t i1s a valuable species for over-
wintering bees.

Red box produces a medlum-quallty
honey, but nectar flows are unreliable.
Ylelds can be heavy in some localities.
Virtually no pollen is yielded.

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 tlmes there have been
heavy losses of bees working this
species.

Yellow box, a useful specles, regularly
ylelds nectar to produce cholcest-
quality honey. Bees do not collect
vellow box pollen, but alternate
sources from assoclated ground flora
such as gulnea-flower and grevilleas
enable honey production to be main-
tained.

Red stringybark produces both nectar
and pollen very rellably 1in some parts
of the study area, but less so in
others. Medium-grade honey may be ob-
tained each year for some years.

White stringybark prcduces goocd-quallty
honey and prolific amounts of pollen.

Yellow stringybark can yleld heavy
flows of nectar that produces a dark
and frothy honey. Pollen ylelds are
moderate.



186

Understorey specles that are wvaluable
for pollen supplies and occasionally for
nectar production 1lneclude hop bitter-
pea, beard-heaths, parrot-peas, oxylcb-
iums, and clover.

Hop bitter-pea produces good-quallty
honey,

Common beard-heath has heavy nectar
yields and pollen 1is abundant.

White clover produces first-grade honey.

Silver wattle ylelds pollen in medium to
abundant quantities and sunshine wattle
ylelds nectar and abundant pollen.

Reference
Goodman, R.D. "Honey Flora of Victor-
la." (Department of Agriculture, Vict-

oria: Melbourne 1973.)
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WOOD PRODUCTION

History of Production

Although large-scale harvesting of saw-
logs has taken place only within the
past 30 years, some significant use of
timber commenced with the mining era of
the 1850s. Splitters Range near Omeo
was extensilvely cut over to supply min-
ing timber, as well as construction tim-
ber for the township itself. Milners
further south similarly utilized the
forests around Brookville and Casslilis.

Followling the decline of the mining
boom, timber extraction was limited to
minor guantlties used for fencing and
farm building. Significant sawlog har-
vestlng in the study area did not begin
until the 153058, when timber stands near
Mount Baldhead, Mirlmbah, and Mount
Wills were opened up.

In the mid to late 1940s many sawmillls
were transferred from central Victoria
to the alpine ash forests of north-
eastern Vietorla and Glppsland. Mills
were bullt at Swifts Creek, Omeo, and
Heyflield. In the early 1950s more mills
were established at Bullumwaal, Buchan,
and Ensay. Further expanslion came 1in
the early 1960s with the extraction of
logs from the Nunnett Ridge for mills at

Buechan, and the building of a new mill
at Benambra. In 1959 the first allocat-
ion of logs was made from the area north
of Dargo, and in the same year the
Forests Commisslion commenced construct-
lon of the Tamboritha road north from
Licola. By 1962 this had extended logg-
ing to Mount Tamboritha, and later east-
wards towards Mount Kent and northwards
towards Mount Howltt. Logging has
continued to extend into the more remote
parts of the study area over the past
decade.

Forest Types and Products

Table 12 lists the principal commercial
eucalypts in the study area.

Table 12

PRINCIPAL COMMERCIAL EUCALYPTS
IN THE ALPINE STUDY AREA

Alpine ash Narrow-leaf peppermint
Messmate Shining gum
Manna gum Sllvertop

Mountain ash
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Table 13 shows the productivities of
those eucalypts.

Mountaln forests

Mountain forests mostly occur on friable
brown and red gradational solls above an
elevation of 450 m where precipitation
generally exceeds 1,200 mm., Loggling of
these forests 1s limited to the warmer
months. The two prinecipal specles are
alpine ash (which 1s the predominant
commerclial specles) and mountain ash.
Shining gum occurs 1in several scattered
areas, for example Spring Hill and Mount
Useful Creek, mixed wilth alpine ash,

Alpine ash has optimal altitudinal range
of 950 to 1,400 m, although 1t 1is 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 teo the best sheltered sltes.

The mountain forests within the study
area cover about 225,000 ha, and show a
marked tendency to grow in stands of a
single specles. About one-third of
these forests are mature, the remainder
belng younger regrowth resulting from
past logglng or wildfires,

Although the study area escaped the
worst of the 1939 filres, signifilcant
areas of alpine ash forests were burnt
in the heads of the Ovens, Kiewa, and
Mitta Mitta Rivers, and south of the
Great Divide 1n the heads of the Wongun-

garra and Dargo Rivers. Most of these
now carry forests of advanced alpine ash
regrowth, constituting an important
future timber resource.

In some areas the forests occur as large
contiguous stands cccupying valleys, the
mid slopes of mountains, or tablelands.
In many others they are scattered dis-
crete stands in sheltered situations
separated by other less-productive for-
est types, and here a great deal of road
constructlion 1ls needed to galin access to
relatively small quantities of tlmber.
The cost of road construction and main-
tenance and road transport can be con-
siderable where long haulage distances
to conversion centres are lnvolved.

Logs taken to the Heyfileld mills, for
example, are transported for dlstances
of up to 150 km, and mills at Mansfleld
and Benalla recelve logs from more than
90 and 154 km away, respectively.

The ash speciles are the most productive
Indigenous specles in the State, and the
attractive appearance of thelr timber,
low incidence of defect, and relatively
low density make them some of the most
Important commercial specles in Austral-
ia. The better-quality timber i1s seas-
oned for use in flooring, Internal join-
ery, and cabinet-making. Ash 1s also
important as a raw materlal for paper-
making, having the necessary light
colour, low density, relatively long
fibres, and a favourable fibre dlameter:
fibre length ratio for the manufacture
of high-quality paper.
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Table 13
HARDWOOD PRODUCTIVITY
¥Potential productivity
Category Structural form| Malin timber speciles (M.A.I. in m3 per ha)
High to Open forest IV Alpine ash, mountain ash, M.A.I. range 7T--18; suitable
very high shining gum for sawlogs and pulpwood
High Open forest IV Messmate, manna gum M.A,.I. range 5--10; sultablse
for sawlogs and pulpwood
Moderate Open forest III| Messmate, manna gum, M.A.I. range 3-=7; sultable
narrow=leaf peppermint for sawlogs and pulpwood
Low Open forest II Candlebark, narrow-leaf M.A.I. less than 3; sultable
peppermint, red stringybark| for pulpwood and inferilor
sawlogs
Very low Open forest I Broad-leaf peppermint, red M.A.I. very low, sultable

box, brittle gum, swamp gum

for minor products only

Conditlons required for the regeneration
of these forests are a seed-bed of soil
exposed by mechanical means or by fire
(in the latter case an "ash-bed" is

*¥*Notes on productivity:

1. M.A.TI.

(mean annual increment) =

total volume production to 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 veolume wvarles from about
7:1 to 1:1, depending on the slte, quality of the stand, and the past
history of utilization and fire.

formed), no overhead shade, and a supply
of viable seed.
naturally following Intense wildfire,

but can be created artificially by clear

Such condltions oeccur



Timber-worker felling alpine ash.

felling, controlled burning to produce
an "ash-bed", and seeding. Seed 18 sown
prior to winter to ensure adequate germ-
ination the followlng spring.

In the early days, those harvesting
mountain forests, particularly 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 loggling after about 1939 caused
greater soll exposure and disturbance.
This led to fewer regeneration faillures,
but some logged areas stilll failed to
regenerate successfully. Intensive
research in the 1950s, however, defined
the silvicultural requirements of the
speclies, and slince then adequate regen-
eration of logged stands has usually
been achleved.

Molst foothill forests

These generally adjoln the lower elevat-
lons range of the mountain forests.
Solls are similar although generally not
so deep, slightly more differentiated,
and frequently lighter in colour. Rain-
fall 1s generally iIn the range of 900 to
1,200 mm annually. Stand helights range
between 30 and 40 m on the better sites,
but are less on drier and more exposed
gsites. A total of about 580,000 ha of
high-quality forest occurs within the
study area.

Sometimes termed mixed-specles forests,
these tend to occur as mixtures of sev-
eral specles, chilefly messmate, manna
gum, and narrow-=leaf peppermint, Other
commercial specles of more localized
oceurrence are white stringybark, yellow
stringybark, silvertop, and eurabble.

Although they grow more slowly than the
ash specles, thelr accesslbillty and
extent make the higher-quallity molst
foothill forests of the study area an
important component of the State's hard-



wood sawlog resource. Sawn timber from
these forests 1s widely used in house-
framing and general construction; and
wood from them could comprise an import-
ant source of raw materlal for paper and
paper-board manufacture.

Regeneration following harvesting, par-
ticularly of the molster and the more-
sheltered stands of thls type of forest,
requires conditions similar to those
needed to successfully regenerate ash
specles. Clear-felling followed by
burning and artificlal seeding with
indigenous specles ensures the estab-
lishment of a new forest., On the drier
and more exposed sltes, seedlings can
often withstand shading by the remaining
overstorey vegetation provided they are
established on a suitable seed-bed, and
thus regeneration can be achleved in
smaller gaps in the mature overstorey.
This allows some flexibility in regener-
ation procedures.

Removal of only some of the mature
trees, together with the asscclated soll
disturbance, allows seedlings to become
established in the gaps thus created;
the seed source in such cases 1s usually
the remalning overstorey, although art-
ifielal seeding may be required in some
instances.

Dry foothill forests
These forests grow on poorer solls,

usually below 500 m elevation, in areas
of annual rainfall generally less than

7848 /76— 14

Stand of manna gum
area.

in the Gelantipy
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Table 14

SAWMILL CENTRES AND ASSOCIATED WORK FORCE BASED ON STUDY AREA

Centre FD- of Direct Employees| Total volume con-
awmills | (Mill & Forest) verted annually
(m3)
Mansfield 6 110 67,800
Jamieson 1 10 4,500
Benalla 1 25 9,900
Wangaratta 1 10 1,800
Ovens & Kiewa 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

800--900 mm. Mature stands rarely have
a top helght exceeding 30 m.
source of minor timber products such as
durable posts and poles, and also fire-
wood. Typlcal specles are broad-leaf

They are a

peppermint, red stringybark, brittle
gum, 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.




Softwood plantations

There are no softwood plantations on
publiec land in the study area, and the
Forests Commission has no plans to est-
ablish any.

The Woocd-based Industry

Approximately 1,000 persons are directly
employed in sawlog harvesting operations
on publie land in the study area, and in
the 38 sawmlills drawing supplles from
the area (see Table 14).

These plants use a total of about
394,000 m3 per annum from forests with-
in the study area, which represents
nearly one-=third of the State's current
annual hardwood sawlog ocutput from State
forests. Their 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 season-
ing-quality timber sawn represented 85%
of Victoria's production.

Ash-type eucalypts are fast-growing
species, and well suited for the manu-
facture of pulp as well as high-quality
timber. The 1integrated harvestling of
stands for both pulpwoocd and sawlogs
assists in the complete utilization of
sawlog trees and facilitates the re-
forestation of the area.

Integrated operations differ from inten-
sive sawlog operatlons by the removal of
wood that would otherwise remain (either
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as cull trees or as sawlog residue that
would be burnt during the regeneration
process or left to decay). Live cull
trees that remaln on a harvested area
can inhibit the germination and growth
of regeneration. If killed, they then
constitute a fire hazard.

The scle current user cof pulpwocd from
the study area i1s Australian Paper Man-
ufacturers Ltd (A.P.M.), whose pulp mill
1s located at Maryvale. The Foresats

A.P.M'e pulp and paper mill, Maryvale.
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Pulpwood billets produced from integrated harvesting of alpine ash.

(Wood Pulp Agreements) Aet 197U provides
for an increase in the annual supply of
hardwood pulpwood derived from State
Forests - _rising from a level of

255,000 m3 in 197U4--75 to 765,000 m3 by
1983. In 1974--75, 50,600 m3 of pulpwood
was supplied from the study area (from
blocks 1, 4, 6, 7, and 12), This volume

represented 20% of the minimum annual
supply of eucalypt pulpwood required to
be made avallable under the Adet.

In addition, during 1974--75 36,500 m3
of chlpped sawmlll residues were supp-
lied to A.P.M. from sawmillls drawing
sawlog supplies from the study area.



The Forests Commlssion estimates that
the study area contains 80,000 ha of
mature mountain forests (ash-type euca-
lypts) and 580,000 ha of high-quality
molist foothill forests. Advanced ash
regrowth stands 35 years of age and
older total about 75,000 ha while young-
er flre 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 confidence. The supply
could again be affected by events such
as the catastrophic fires of 1939 (which
destroyed large areas of productive
forests) and imports of wood products
(which depend on the international
political situation and on competition
between countrles for available re-
sources).

Changes in technology could affect the
demand, as could changes 1n populatlon
growth rate.

Despite these uncertainties, forward
planning 1s necessary to ensure that ad-
equate supplies of wood are available to
meet community requirements in the
future. Forests Commission estimates
and plans for sawlogs are shown in Fig-
ure 7 and described below,
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Sawlog demand

Vietoria annually consumes 2.4 million
m3 (G.R.W.E.) of sawn timber. (Gross
Round-wood Equivalent - G.R.W.E. - 1s
the total of the varilous wood products,
expressed as the volume of round-wood
required to produce them.) Of this vol-
ume, Victorlan State forests supply
about 1.2 million m3 of hardwood and the
State's public and private softwood for-
ests supply 0.3 million m3. The balance
is obtalned from imports - mostly from
South Australia and Tasmania (0.5 mill-
ion m3) and also 0.3 million m3 from
overseas (principally New Zealand and
North America). Future demand 1s cal-
culated as a functlion of predicted pop-
ulation numbers and estimated per capita
consumption of various wood products.

The sawlog equivalent of Vietorlan sawn
timber needed in 2001 1s expected to be
between 2.7 and 3.2 million m3. This is
based on State estlmates for that year
of between 4.05 and 4.78 million popu-
latlion and a per eapita consumption of
0.67 m3 per annum.

Sawlog supplies

There are three major sources for future
supply of sawlogs from Viectorla: the
mature hardwood forests, the hardwood
regrowth forests (both older ones resul-
ting from the 1939 wildflires and younger
forests resulting from later fires and
regeneration operations), and softwood
plantations. Imports of sawn timber
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augment the supply at present, and this
is likely to continue,

The Vietorlan hardwood sawlog suppliles
depend almost wholly on S5tate forests,
as there 1s no slgnificant continuing
private source of hardwood logs.

The existing mature ash forests on pub-
1ic land provide about 450,000 m3 of
sawlogs annually, This rate cannot be
continued 1ndefinitely, as the timber
resource is limited. The Forests Comm-
ission plans to progressively reduce
this cut, to integrate with the phasing
in over the next 15--20 years of supp-
lies from the 178,000 ha of advanced ash
regrowth currently avallable for timber
productlion, More than half of thils 1s
in the Melbourne study area. 3ome
22,000 ha of mature and 27,000 ha of re-
growth ash forests here are within water
supply catchments controlled by the Mel-
bourne and Metropolitan Board of Works,
and are not currently available for
timber production.

Foothill mixed-species forests on pub-
lic land provide 780,000 m® of sawlogs
annually, used mainly for framing and
constructlon timbers. The Forests
Commission plans to complete the har-
vesting of most of the original forest
over the next 70 years, tapering off the
supply as mlxed-species regrowth forests
become merchantable.

Softwood sawlog supplies come from both
publie and private land. In 1974/75,

State and private softwood plantations
produced 194,000 m3 and 78,000 m3
respectlvely. The wvolume wlll lncrease
markedly after 1990 as plantations begun
in the 1960s are harvested. The average
annual rate of plantation 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 1s required as a raw material
for pulp, which can be manufactured into
paper and paper products, and for recon-
stituted-wood products such as hardboard
and chipboard. Other raw materials
include re-cycled waste papér and chips
from sawmlill residues.

The demand for pulpwood 1in relation to
supply 1s best consildered on an Austral-
ia-wide basis rather than for Victoria,
as the major users of pulpwood here send
much of their product to other States to
help meet their demand, while Victoria
imports considerable gquantities of paper
and paper products.

The packaging and industrial paper 1n-
dustry has most relevance to the study
area as A.P.M., which manufactures these
products, draws part of 1ts supply from
there,

Aust ralia consumed about 720,000 tonnes
(2.59 million m3 G.R.W.E.) of packaging
and industrilal paper 1n 1970. From
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natlonal predletions for 2010 - a popul-
ation of between 16,5 million and 19
million and a per capita consumption of
0.116 tonnes per annum - the demand for
packagling and industrial paper 1s ex-
pected to be between 1.9 and 2.2 mlillion
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 partly by increasing
its paper-production capacity at Mary-
vale. In order to do this, legislation
guarantees minimum annual supplies of
both softwood and hardwood pulpwoed from
public land. In the past, A.P.M. has
not always used its minimum annual supp-
ly because of market and other factors.
The Forests (Wood Pulp Agreement) Act
1974 has provided for increased eucalypt
pulpwood supplies (rising from a minimum
annual supplg of 255,000 m3 in 1974-=75
to 765,000 m3 from 1982-83 onwards, at
least 80% of which 1s to be avallable
from within the designated supply area
over which A.P.M. has exclusive rights).

Part of this 1ncrease would be sought
from the study area. Supplles of pulp-
wood from there could also be required
for a possible pulp-manufacturing indus-
try based in East Gippsland.

The Forests Commission estimates that
hardwood forests in the study area that
are wlthln economle distance of Maryvale
and are available and suitable for inte-
grated sawlog--pulpwood harvestlng could
provide a suata%ned annual yield of
about 200,000 m? of pulpwood. Hardwood
forests outside the study area but
within A.P.M.'s designated supply area
can provide an estimated supply of about
600,000 m3 of pulpwood annually.
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MINERALS AND EXTRACTIVE MATERIALS

The study area contains a range of met-
allle and nen-metallic minerals, as well
as traces of fuel minerals (uranium and
lignite) and several deposits of extrac-
tive industries materials (slate, lime-
stone, marble, sand, and gravel)., Geo-
loglical condltlons that are favourable
for a number of minerals exist within
the study area.

At present little productlion of minerals
or construction materlals occurs, but

The Red Robin battery on the Harriet-
ville gold-field.

there are several active exploration
programmes currently progressing and
plans for mining some minerals and mat-
erials. Present mining activities cover
only very small percentages of public
land In comparlison with past actlivities.

Historically, the most valuable mineral
product was gold., Although current gold
production is low, recent large 1lncreas-
es Iin the price of gold mean that mines
with average-grade ore may once agaln
become economice. Known occurrences of
minerals and materlals, together with
reglons with potential for production,
are shown on Map 10 and discussed below.

Metallic Minerals
Gold

Many thousands of kilograms of gold have
been extracted from the study area since
its discovery here in 1851. The shallow
alluvial gold that was initlally worked
came from surface reefs in the surround-
ing country rock. It has been almost
completely utilized, but enough remains
to interest prospecting enthusiasts. 1In
the 1860s and 1870s, shallow reef-mining
commenced as the alluvial gold was
traced back to its origin in the reefs,
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Tabhle 15

MAJOR MINING AND DREDGING CONCERNS

Mine or Dredge

Operation

Locallty

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 Girl Mine Lease Glen Wills 3,220
Current

Rose, Thistle & Shamrock Mine Terminated Harrietville 2,180
1932

Sambas Mine Current Harrietville 1,350

Ironoh Dredge Terminated Harrietville 1,710
1954

Deep=-lead mining for alluvial gold in
old river beds buried by alluvium or
volecanic rock commenced about the 1870s.
Deep=lead mining on the Dargo Tablelands
initlally involved drives where the old
river gravels were exposed at the sur-
face; later, shafts were dug, but these
falled to locate gold. Large-scale
reef-mining, dredging, and sluicing op-

eratlions were in progress 1in 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 operatlon 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 ex-
tracted 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 gives details of major
mining and dredging operations.

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. In all, about
18 mining and gold leases are current.

Major exploration companies are actively
exploring in the Cassllls and Limestone
Creek areas.

Potential gold production in the area 1s
based largely on reefs., Reef gold most-
ly occurs in quartz veins and these
occur in belts that are usually assoc-
lated with a low degree of regional
metamorphism. Velns 1in the Omeo meta-
morphics or in granite plutons tend to
carry base-metal sulphides at depth,
such as at Glen Dart and Cassllis.

Veins are found along fault planes as at
Cassilis, or in flssures, along bedding
planes, or assoclated with igneous dykes
as at Harrietville. Auriferous veins
following bedding planes are found to be
the most persistent.

Most reefs do not outcrop through the
soll mantle, and are usually discovered
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only after panning soll samples. It 1s
not certaln therefore that all gold-
bearing reefs under the soll sub-surface
have been discovered, let alone those
terminating before they reach the soll
mantle.

Main gold-filelds

Aberfeldy. The section in the study
area includes the Blackwall reef and
various quartz reefs near Mount Useful.

Howqua. Gold was worked in Camerons
Creek, and Lickhole, Barneys, Malcolms,
and Stockyard Creeks from alluvium and
reefs. In the Great Rand mine, assoc-
iated minerals were phosphate, pyrite
(iron sulphide), pyrrhotite (i1ron nickel
sulphide), with minor galena (lead sul-
phide), sphalerite (zinc sulphilde),
chalcopyrite (copper iron sulphide), and
arsenopyrites (iron arsenic sulphide).

Crooked River--Grant. Alluvial mining
was replaced by the working of guartez
reefs, but this activity ceased in the
1920s. Proposltions to dredge the Won-
gungarra and Wonnangatta Rivers have
been considered by mining companies over
the past 20 years.

Darge. A cluster of auriferous areas in
the headwaters of the Dargo River, the
Frosty and Horatio Creeks, and by the
Dargo Tablelands comprise the Dargo
gold=flelds. Alluvial dlggings were
followed by reefing and working the Ter-
tiary gravels at the edge of and under
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Gold ie still extracted from quarts veine at the Sambas Mine
near Harrietville.

the Dargo Tablelands. Isolated attempts
to find gold in the deep leads under the
basalt as recently as 1926 met with
fallure because of low ylelds, or
absence of auriferous gravels.

Harrietville. Gold was produced by
shallow alluvlal workings, reef mining,
deep-lead mining - firstly by shafts and
then by dredges, and slulelng of terrace

gravels. The hlghly productive Rose,
Thistle and Shanrock mine was closed in
1932 due to fallure of timber in the in-
clined underground shaft, which extended
far beneath the surface.

The Sambas and Red Robln mines continue
to operate. Further reefs are likely to
exist, particularly between the Sambas
and Rose, Thistle and Shamrock mines.



Omeo. Gold was obtalned from this field
by working alluvium in streams, dredging
river flats, sluieing high-terrace
gravels, and reefing. Reef mining was
discontinued in 1914,

Cassilis. Conslderable gold has been
produced from auriferous reefs in this
field. Galena and pyriltes are assoclated
with 1t. Interest in the field has con-
tinued, and many leases remain current,
ineluding leases over the Cassilis and
King Cassilis mines, which have operated
spasmodically recently. A major mining
group has an exploration licence over
the remainder of the Cassilis fileld, ex-
tending north towards Cobungra.

Haunted Stream. Most of the gold from
thlis field came from reef mining.

Glen Wille--Sunnyeide. Gold production
followed the early mining of tin. Min-
ers mostly worked quartz veins in the
surrounding schists and granite.

Gibbo River. Alluvial and reef mining
have ceased on this fleld.

Limestone Creek., Alluvial gold was won
in this area from the 1860s to about the
turn of the century.

Dagrt River--Zulu Creek. Alluvial mining
was followed by reef mining, but reefing
ceased by 1905 because of the difflcult-
les of access and recovery of gold from

sulphide ores. In 1939 a metallurgleal

test on ore from Zulu Creek 1ndicated
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economle yields, but minling did not pro-
ceed. An exploration licence held over
the area expires in March 1978.

Sllver--lead--zinc

The main sllver--lead--zinc deposits are
in the eastern half of the study area.
Particular known deposits include:

The Gelantipy lode - Glen Shell Mine,
south-east of Gelantipy, is 1--2 metres
thick and 250 m long, and ylelds 30--720
grams of silver and 0--10 g of gold per
tonne.

The Campbells Knob deposit conslsts of
quartz veins with galena, sphalerite,
and minor chalcopyrlte in a small
granodiorite body.

The Danes (Creek deposit, south-east of
Dartmouth, consists of chalcopyrite,
sphalerite, galena, and pyrites dissemil-
nated through the Mitta Mitta voleanles.

Forsythe's silver lodes - the Silver

King and Comstock. Base-metal sulphides
and sllver minerals are found 1ln quartz
veins running through metamorphlie rocks.

The Dart and Cassilies gold-fields con-
tain relatively high percentages of
galena associated with the gold.

Limestone Creek. A majJor lead geochem-
ical anomaly has been recently dlscover-
ed to the west of some limestone caves
near Limestone Creek.
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Copper

Copper 1n the form of chalcopyrite 1is
assoclated with many of the silver--lead
-=zine deposits 1n the Dart, Cassllis,
Zulu Creek, and Limestone Creek gold-
ffields. It 1s assoclated with gold at
Howgqua. The Mammoth lode at Gibbo River
consists of a band of minerallization
associated with a 30-metre-wlide quartz
porphyry dyke intruded into Ordovicilan
shales., The minerallized band extends
for 1.6 km, but has only been tested at
its northern end, where it consists of
pyrite and gold together wlth copper,
lead, and zinc minerals.

Regional geochemical exploration is
limlited in the eastern part of the study
area, although geologlcal formatlons are
favourable for this metal. Hecent work
has located a copper deposit in thils
region but subsequent drilling indicated
that it was not eccnomic to mine at
present.

Tin

The Mount Wills tin-field 1s one of the
most extensive in Victoria. The tin is
in the form of casslterlte, which occurs
within dykes and lenticular bodies of
pegmatite, graphic granite, greisen, and
occaslonally large masses of diorite,
These 1ntersect Ordoviclan schists in a
belt ad]Jacent to the south-eastern mar-
gin of the granite massif of Mount
Wills. Tin has been mined intermittent-
ly between 1890 and 1914,

Slnece then mining has ceased, but rising
tin prices in the 1960s renewed interest
and a number of leases and licences were
taken up. Many lodes have been sampled,
but no results are avallable. It is
lilkely that the ore is generally low-
grade, although the total reserves must
be large because of the number of known
ore bodies.

Alluvial tin is assoclated with terraces
along the Mitta Mitta Rliver tributaries

Serpentinite near the Dolodrook River
containg traces of chromium and nickel.



in this region. Tin has alsoc been mined
at Surveyors Creek in the far north-east
of the study area but production has now
ceased. Prospecting in the area, how-
ever, 1s current.

Chromium

A chromlte deposit in serpentinite near
the Dolodrook River 1s disseminated
through bands associated with shear
zones in the serpentinite., Some 200
tonnes of ore have been mlned; further
production has ceased, however., Geo-
physical sampling to establish the
amount of reserves was undertaken in the
1960s, but was not completed. A deposit
of chromite has alsc been located on
Limestone Creek.

Nickel

Nickel minerals are found assoclated
with serpentine at Dolodrook, in the
Howqua gold-fleld, and generally along
the Licola--Jamieson axls.

Manganese

Manganese oxide occurs near New Guilnea
Spur by the Snowy River.

Mercury

Some free mercury and cinnabar (mercury
sulphide) occurs in small quartz veins
in slate and sandstone at Quicksilver
Creek, a tributary of the Jamleson
River.
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Molybdenum

Molybdenite occurs in quartz wvelns in
granite near a contact with Ordovicilan
sediments at Simmonds Gap, 20 km south-
east of Bright. The veins vary from 0.5
to 2 metres in thickness.

Bismuth

Bismuthinite occurs in association with
molybdenite at Simmonds Gap, and 1s also
found at Sunnyside.

Tungsten

An extensive serles of lodes of wolfram-
ite (iron manganese tungstate) is
located 15 km north-east of Benambra, 1in
metamorphosed sandstone forming the
crest of Mount Murphy. The lodes have
been mined 1n the past when the price of
wolframite was favourable,

Arsenic

Arsenopyrite, which occurs at Cassilis
among complex sulphlde ores, has been
profitably mined.

Fuel Minerals
Uranium

Tobernite (copper uranium phosphate) has
been found on the dumps of the 0ld Meer-
schaum Mine at Sunnyside, 21 km north of
Omeo. This mine was located on a shear
zone within the Mount Wills granite. A
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Disused mining camp near wolframite
lodes at Mount Murphy.

emall deposlt of uranium has also been
detected at Mount Fleasant east of Ben-
ambra, in cne of the Triasslc syenilte
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 deposlt 1s not known.

Non-metallle 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
Ridge. Other occurrences are known near
the Glen Shiel Mine (east of Butchers
Ridge) and at the Snowy Rilver near Camp-
bells Knob,

Corundum

A corundum deposit 1s known near the
Dolodrook River and 1s assoclated with
Cambrlan serpentilne.

Pyrite

This ore of sulphur has a minor occcurr-
ence near Tawonga.

Phosphate

Small occurrences of phosphate are ass-
oclated with Cambrlan rocks at Timbertop
Creek and Howqua River, and near Vioclet
Hill.

Extractive Industrles Materials
Limestone and marble

Masslive limestone lenses are Iinterbedded
with Upper Cambrian tuffs at the Dolo-
drook River., Of the nine lenticular
limestone bodles, the largest is 270 m
long and has a 65% limestone content.



To the west of the Barkly River are
simlilar smaller lenses, 1interbedded with
Cambrian volecaniecs. One such deposit is
between Riggall Gap and Tiger Creek.

Limestones of Silurian and Devonlan age
are found east of the Omeo Highway.
Deposits in the Mitta Mitta valley occur
as lenses interbedded with great thick-
nesses of sandstone, sliltstone, and con-
glomerate of the Wombat Creek Group.
Lenticular beds of compact limestone and
marble suitable for bullding stones are
located near the junction of the Mitta
Mitta River with the Glibbo River and
Wombat Creek.

There has been only minor utilization of
the deposits in this remote area.

Limestone deposlits of Devonian and S51l1-
urian age occur in the Bindil basin of
the Tambo River. The maln one near 014
Faddock and Bindi Creeks extends for
about 13 km in a belt 0.5 km wide along
a rildge trending north-nor'-west to
south-sou'-east. Reserves of this Dev-
onlan age deposit amount to 280 million
tonnes with 95% calcium carbonate. A
limestone bed of Silurlan age striking
east--west at Marble Gully, 5 km east of
Bindl has reserves of 500 million tonnes
with a grade of 96% calcium carbonate.
Both limestones are high-grade and free
of clay, quartz sand, and magnesium car-
bonate.

About 5 km north-east of Benambra 1s
Pyles deposit. This consists of a foss-

T848/76—15
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ilifercus band of limestone 5 m thick.
It was formerly burnt in a kiln to form
lime sultable for cement.

Several lenticular beds of marble and
limestone have been found aleng tribut-
arles of Limestone Creek. Marble dep-
oslts near the junction of Palnters and
Limestone Creeks and at Stoney Creek are
posslible dimension stone quarry sites.
Each deposit covers more than 12 hec-
tares and contalns massive marble of ex-
cellent texture, colour, and pattern.
Other limestone deposlts are situated in
the Gillingall and W Tree areas.

Slate

A large slate deposit on a high ridge

20 km east of Jamieson 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 extrac-
tion road from Howqua. Indicated work-
able 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 mater-
ial inveolved 1n the constructlon of the
Dartmouth dam, 1s for road-making. Mat-
erials required for thils dam are being
obtained from the project area and are
not further considered here.

The three sources of road-making mater-
ial used in the study area are river



gravels, however, do not break down 1n
frosty conditions.

# Hill gravels, the commonest material
used on the roads, comprise eluvial
and colluvial materlial from the lower
slopes of hills. Those derived from
the extensive Wonnangatta beds (Ordo-
vician) consist of 1rregular frag-
ments of the parent material in a red
sandy clay matrix. This type binds
well and 1s useful 1n unsealed roads.
These gravels have alsoc been used 1n
the construction of sealed roads, al-
though thelr tendency to possess high
plasticity makes them less satisfact-
ory. In general, the quality of hill
gravel varies greatly.

#® (Older basalts 1nclude materials such
as that quarrled at Mount Little
Higginbotham. This partlicular one
has been found difficult to erush and

Thie quarry, near Jamieson, produces the product 1s deficilent in fine

high-quality slate. fractions.

A number of agencles carry out road
gravels, hill gravels and older basalts. construction and malntenance work in the
study area.
# River gravels include gravels from

dredge tallings along the Ovens Riv- The slx Shires - Avon, Upper Murray,

er. These have a high percentage of Omeo, Bright, Maffra, and Tambo - are
soft shale and tend to break down in Involved with road-works. They have an
frosty conditions. Gravels from the annual requirement for road materials of
Kiewa River at Tawonga have a high 26,525 cu m at present. Most of this
percentage of gnelss, which has a material is won from small local pilts
high mica content. This adversely situated on publle land, and the Miner-
affects 1ts value as a concrete als Map (No. 10) shows the approxlmate

aggregate materlial. The gneissic locatlon of many of these plts.



Necessary road Iilmprovements willl in-
crease the demand for road-making mater-
jals, and the total requlrement of the
Shires over the next 10 years 1s estim-
ated to be 465,000 ecu m of gravel and
sand. Allowance should be made for a
spread of small quarrles to supply these
demands at a reasonable distance (less
than 16 km) from the point of use.

The Forests Commission of Victoria est-
imates its requirements to be 2,850 cu m
annually for maintenance and construc
tion of their roads and tracks within
State Forest - that is, 28,500 cu m over
the next 10 years. This material would
be obtained from a number of widely
scattered small plts and guarries.

Both the Benalla and Bairnsdale divis-
ions of the Country Roads Board con-
struct roads within the study area.
Their requirements are estimated at
51,000 cu m annually over the next 10
years, a total of 510,000 ecu m.

This includes materlal to seal the Alp-
lne Road progressively over the next few
years, which willl require higher-quality
gravels and sands than those used by the
Shires or Forests Commission; and the
establishment of a number of quarries
containing higher-quality material will
be sought.

Most of these deposits are llkely to be
on public land, but preclse localitles
willl only become known as lnvestigatlons
and construction proceed.

References

Bain, A.D.N., and Medwell, G. Notes on
Victorian base metal occurrences. Mines
Department of Vietoria, Unpublished Rep-
ort, 1956.

Crohn, P.W. The Glen Wills--Sunnyslde
goldfleld. 1In "Geology of Australian
Ore Deposits". Ed., A.B., Edwards. Fifth
Empire Mining and Metallurgical Con-
gress, Melbourne, 1953, 1090--5.

Crohn, P.S5. The geology of Glen Wills

and Sunnyside goldfields, north-eastern

Quarrying for road-making materials.



210

Victoria. Geologieal Survey of Vietor-
ia, Bulletin No. 56, 1958,

Dunn, E.J. Dart River and Zulu Creek
goldfields. Records of the Geological
Survey of Vietoria, 1907, 2 (2).

Dunn, E.J, The Mammoth Lode, Gibbo
River. Records of the Geological Survey
of Vietoria, 1910, 4 (1).

Easton, J.G. Forsyth's silver lodes,
Omeo. FRecords of the Geological Survey
of Vietoria, 1925, 5 (2).

Flett, J. "The Hlstory of Gold Discov-
ery in Vietoria." (Hawthorn Press:
Melbourne 1970.)

Grieve, J.C. The Dart River gold-field.
Vietorian Mining and Geologiecal Journal,
1938, 1 (3).

H111l, M. Sundry mlneralization in Vie-
toria. In "Economlc Geology of Austral-
ia and Papua New Guinea". Ed. C.L.
Knight. (Australasian Institute of
Mining and Metallurgy: Melbourne 1975.)

Kenny, J.P.L. The Harrletville gold-
field. In "Geology of Australian Ore
Deposits". Ed. A.B. Edwards. Fifth Em-
pire Mining and Metallurgical Congress,
Melbourne, 1G53.

Kenny, J.P.L. Red Robin and One Alone
reefs, Hotham Helghts. Mining and Geo-
logieal Journal, 1944, 2 (5).

McHaffie, I.W. Limestone. 1In "Economie
Geology of Australia and Papua New
Guinea". Ed. C.L. Knight. (Australas-
ian Institute of Mining and Metallurgy:
Melbourne 1975.)

Murray, R.A.F., Report on the gold-
fields of the Dargo High Plains, Big
River, Glen Wills, Gibbo River,
Cassilis, and Bald Hllls Creek, Sheep
Statlon Creek and Haunted Stream. Mines
Dgpartment of Vietoria, Speecial Report,
1 95.

Murray, R.A.F. Report on geological and
mining features of the goldfields of
Dargo, Harrietville and Bright. Mines
Department of Vietoria, Special Report,

1896,

Stirling, J. Report on Dargo High
Plailns. Mines Degartment of Vietoria,
Speceial Report, 1898.

Stirling, J. Historical sketch of the

Floneer and Union claims, Mitta Mitta.

Appendix I, Report of Mining Registrars
for Quarter Ended 31et March, 1888,

Whitelaw, H.S. Some silver--lead and
other deposits in East Gippsland. Viet-
orian Mines Department Report, 1921,

4 (3).

Whitelaw, H.3. Some limestone and
marble deposits 1n East Gippsland. Vie-
torian Mining and Geologieal Journal,
1954, 5 (3).



211

WATER UTILIZATION

Existing storages

The alpine area 1is extremely lmportant
for water production 1n the State, being
the catchment for a number of major
streams, some of which contribute a high
percentage of the total inflows to major
storages located outside the study area.

These storages and thelr capacities are:

Lake Eildon 3,390,100 megalitres

Lake Hume 3,059,000 "
Lake Glenmaggle 190,300 d
Lake Buffalo 24,100 "
Lake William

Hovell 12,330 o

There are no major irrigation storages
within the study area at present, al-

though one is 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 Electricity Commisslon has
constructed Rocky Valley Dam, Junetion
Dam, and minor storages for power
generation on the Kiewa Rlver near Falls
Creek.

Froposed storages

The completion of the Dartmouth storage
wlll mean that a.large part of the flows
of streams flowing north from the region
wlll be regulated. The Klewa and Ovens
catchments will be the only systems with
minor regulation of flows. Water from
the Klewa River is subject to the River
Murray Waters Agreement, and 1ls shared
by the States of Victoria, New South
Wales, and South Australia in accordance
with that Agreement. Any further
utilization of the Kiewa Rlver would be
subject to this, and no storages are
projected or appear feaslble at present.
Any further water-conservatlon projects
in northern Viectorilia will probably be
concentrated in the Ovens system, and
these projects may be of two types:

* relatively small storages, to safe-
guard development of localized areas
and regulating only a small portion
of total flow

* relatively large storages, designed
to safeguard local development and to
supply the requirements of areas fur-
ther downstream: this would regulate
a large proportion of total flow
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A storage of the first type, on the
Buckland Rlver, has been Investigated
and 1ts construction included in plann-
ing programmes. The site for this is
Just outside the study area, but a large
part of 1its contributing catchment llies
wilthin the area. The storage 1s design-
ed to 1mpound 10,500 M1, at a cost esti-
mated at $3.9 million in 1971, and would
safeguard existing irrigatlion develop-
ment of about 935 hectares 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 1impound
nearly 1,000,000 M1, was estimated to
cost $65 million in 1963, but inflation
has significantly increased this filgure,.
The construction of the Dartmouth Dam
will defer the requirement for this lar-
ger storage or some time,

Only one of the streams flowing south
from the study area, the Macallster
River, 1s subject to major regulation.
Lake Glenmaggle, on this stream, 1s out-
side the area. The storage impounds
190,300 M1, and has an average annual
inflow of 581,000 M1, Sites for addit-
lonal storage are avallable on the rlver
at the 1969 costs of $9 million for
125,000 M1 and $16 million for 370,000
M1, but in that year the State Rilvers
and Water Supply Commission recommended
that the provision of an extra storage
on the Macalister River be deferred
because costs of constructlon would out-
welgh benefits.

The only other south-flowlng stream on
which regulation 1s proposed 1s the
Mitchell River. Thils recelves water
from the Wonnangatta River basin (in the
alpine area).

A 25,000 M1 storage 1s proposed at a
s8lte near Tabberabbera, just outside the
study area, at a cost (in early 1974) of
about $7 million. This storage will
safeguard the existing irrigation devel-
opment of about 2,800 hectares along the
Mitchell River flats, allow for some
additional irrigation on the flats, and
safeguard urban and industrlal growth at
Bairnsdale and adjJacent centres.

The feasibility of a much larger storage
at the same site has also been 1nvesti-
gated. This would provide for lrrigat-
lon and other purposes on a reglonal
scale, but 1s not considered justified
under present economic conditions.

The approach to the assessment of water-
supply projects has changed conslderably
in recent years. More emphasis is being
placed on the consideration of the
soclal and environmental effects of any
project, along with the possible values
for irrigation, urban and industrial
use, power generatlion, recreation, and
the conservation of aquatic and wetland
habitats.

In Victoria, studles of environmental
effects now have a significant influence
on the nature, locatlion, and operatlion
of water-conservatlon projects.



Within the study area, the Dartmouth
project 1s the subject of such studies.
Thelr maln purpose 1s to establish the
physical and bilcloglcal conditions of
the ecosystems the Dam wlll affect, so
that 1ts iInfluence can be properly mon-
itored and operational procedures modif-
ied where necessary.

Utilization of Surface Water Resources

Most of the study area 1s forested
public land recelving high rainfall.
Irrigation development on farmland is
virtually non-existent. Streams that
rise in (and derive most of their flows
from) the area, however, support large
tracts of private irrigation development
in other regions. The catchments also
contribute to storages that support con-
siderable areas of publlc development 1n
the irrigation distriects of northern
Vietoria and Gippsland. Tables 16 and
17 set out detalls of both private and
public irrigation development. Table 16
also gives details of the numbers of
authorized diverters of water for domes-
tic and stock use and of 1ndustrial per-
mits.

Water from Lake Hume, supplemented by
excess flows from tributaries of the
Murray River below Albury and by diver-
sions from the Snowy Mountalns Scheme,
irrigated more than 230,000 hectares
during the 1973/74 irrigation season
(see Table 17). The Lake Hume storage
is not sufficient to support existing
irrigation development durlng droughts,
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and the maln purpose of the Dartmouth
Dam 1s to 1ncrease the security of irril-
gation supply and to provide for an 1n-
crease 1n South Australla's entitlement
to River Murray water,

Lake Elldecn 1s the majJor storage serving
the Goulburn Irrigation System. Table
17 summarizes the extent to which spec-
ific areas depend on it.

Lake Eildon supplies the Goulburn irri-
gation system.
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Table 16

WATER REGULATION AND USE 1973/74

Drainage basin state of Irpigation Domestic | Industrial
regulation Licences Total area & 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
lKiewa 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 13z 41 1
tributaries, above flow
Lake Eilldon
Macalister River (in- Partial 165 1,916 60 5
eluding Avon River)¥ regulation
(L. Glen-
magglie 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 L9 664 25 1
flow

¥ Systems considered fully committed (cLlosed to further irrigation development based
on existing regulation).




Lake Eildon

Table 17

TRRIGATION AREAS DEPENDENT ON LAKE EILDON AND
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LAKE HUME

Area or district Area 1lrrigated| Source or sources Extent of dependencd
1973/74 (ha) *| of supply on storage
Goulburn private diverslons 6,200 Eildon, unregulat- | Total, except during
Shepparton 37,048 ed Goulburn flow perlods of surplus
below Eilldon on the Goulburn
Rodney 56,159 Eildon, Waranga Almost total, espec—
Tongala--Stanhope 23,580 1ally in the autumn
Deakin 13,222 of normal years and
Rochester 36,215 throughout dry
years: Waranga
basin provides some
regulation of in-
flows below Elldon
Dingee 2,264 Eildon, Waranga, As for Rodney etc.,
Calivil 9,760 Campaspe system except that small
Tragowel Plains 37,146 volumes are injected|
from the Campaspe
system at times of
peak demand
Boort 14,723 Eildon, Waranga, Varies according to
West Loddon 1,029 Loddon system season: typlcally
about 60% Loddon
water and 40% Goul-
burn water
Lake Hume
Murray Valley 48,584 Hume and uncon- Total
trolled inflows
below Albury
Torrumbarry 104,682 Ditto Ditto
Pumped districts 30,221 Ditto Ditto

Note: * Actual irrigated areas, which are naturally

less than total irrigable areas.
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Table 18
URBAN USE WITHIN AREA

Source of supply | Quality of supply Annual Dally consumption Domlelles

& treatment consumption (thousand litres) supplied

(megallitres) Min. Max.

Mount Beauty : Reticulation generally | 272 (Est.) 1,500 5,000 630, ine.
Simmonds Creek, satisfactory, although 5 indus-
West Klewa on some occasions the trial
River E, eoli count does

exceed acceptable

limits; no treatment

facilitiles
Omeo: Limited number of 100 (Est.) 50 500 100
Livingstone tests carried out, but
Creek reticulation appears

satisfactory; no

treatment facilities
Swifts Creek: Reticulation appears 90 (Est.) 140 680 67
Tambo River generally satisfactory;

supply chlorinated
Lake Glenmaggle 1s the majJor source of Rivers. Similarly, Lake William Hovell

supply for the Maffra--Sale Irrigation
Area, in which 19,155 hectares were ir-

rigated in 1973/74.

A small amount of

water, of the order of 10% 1n an average
year, 1s supplied when available from
the unregulated flow of the Thomson
River, and the remainder 1s supplled
from Lake Glenmaggle.

Lake Buffalo safeguards development
under private diversion permits and lic-
ences along the Buffalo and Ovens

safeguards development along the King
River. The total irrigated area served
by these two storages 1s about 6,000
hectares (see Table 16).

Stock, domestlc, and urban water supply

Several places within the area have ret-
iculated water supply systems. Table 18
glves detalls of the systems supplying
the three towns - Mount Beauty, Swifts
Creek, and Omec. The systems in the



three alpine resorts - Falls Creek,
Mount Buller, and Hotham Heights - draw
thelr water from nearby mountain
streams. Bogong village and Dartmouth
village also have retlculated water.

Much of northern Victoria and Gilppsland
depend on water that comes from the
study area for stock, domestic, and town
supplles. Water from Lake Eildon 1s
transported as far as the Wimmera--
Mallee domestlic and stock system.
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Hydro-electric power

The Kiewa hydro-electrlc scheme relies
on water for hydro-generation from the
watersheds of the East and West Klewa
Rivers as well as areas on the Bogong
High Plains 1in the Mitta Mitta River
catchment (diverted wvia water races) - a
total of about 30,300 ha. The scheme
could be extended yet further, involving
the tapping of additional water catch-
ments and bullding of new storages.

Omeo's reticulated water supply system
draws supplies from Livingstone Creek.

Pipeline down Weat Kiewa valley conducts
water for the generation of electricity.
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It 1s proposed to operate a hydro-
electric power statlon 1in conjunction
wlth the Dartmouth Dam on the Mitta
Mitta River. This would requlre a
speclial entitlement of 37,000 M1 of
water annually.

Future requirements

Significant use within the study area of
the water arising in it 1s unlikely in
the foreseeable future., Increased irri-
gatlon, urban, and industrlal develop-
ment outslde the area will, however,
demand a progressive harnessing of these
water resources by the construction of
storages 1nside and outslde it, Irri-
gation development has already dictated
the regulation of much of the water
flowing to the north and, to a much
lesser degree, the south-flowing
streams.

Utilizatlon of groundwater resources

The only part of the study area where
groundwater has been substantially util-
ized 1s around Bendmbra, where about 28
bores produce high-quallity water with
total dissclved solids contents ranglng
from 300 to 1,100 mg per 1; ylelds range
from 780 to 1,800 litres per minute.

The water needs to be softened, however,
before use in hot-water services.

Water quality and treatment

The quality of water in each individual
catehment 1s discussed 1n the Surface

Water Resources section of chapter 1l.
Most of the streams within the study
area flow through forested publiec land
and are not subject to most sources of
stream pollution. At present, no inten-
slve testing of water within the study
area 1s conducted, but the limited
information available, together with
results of regular salinity tests taken
at pauging stations both 1nside and out-
slde the area, 1ndicate high quality.

Considerable areas of agricultural de-
velopment occur along the mlddle 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 turbidity readings.

Water within the area 1s suitable for
all purposes (including urban, indust-
rial, stock and domestlec supplies, and
irrigation) with very little need for
treatment.

Water resources management

Water resources management 1s inextric-
ably bound up with land use with respect
to catchment areas, stream frontages,
location of water users, and problems of
waste-water disposal. In the study area
the vital need to malntain the quality
and gquantity of stream flow from the
catchments forms the maln link between
the two.

Extensive logging may alter stream flow
regime and total run-off, and may have



some effect on water quality. The fur-
ther development of land for agriculture
would have simllar effects, and mineral
extraction may cause problems of pollut-
ion and siltation. The effects of any
significant build-up of these competit-
ive land uses would have to be carefully
considered.

The high value placed on the water
supply characteristics of much of the
study area 1s demonstrated by the meas-
ures taken to regulate land use. The
Governor-in-Council may proclaim a water
supply catchment on the recommendation
of the Land Conservation Council., Proc-
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lamation establishes the importance of
water in the management of all lands in
the catchment, and provides the mechan-
ism for controlling land-use activities
that may cause deterioration of the
water supply characteristies.

Catchments that have been proclalmed and
that have at least their upper reaches
within the study area are Hume, Elldon,
Glenmaggle, Nicholson, and Upper Kiewa.

The Seoll Conservation Authority 1s res-
ponsible for the supervisory control of
all grazing and earthworks in areas
above 1,220 metres elevatilon.
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UTILITIES

In addition to the supply of water,
other types of publie services wlthin
the study area have important impllcat-
lons for the use of publie land. These
include the supply of electrlelty and
provision for transport, communications,
and survey sltes,

Electricity

The State Electricity Commission governs
the generation and bulk transmission of
electricity throughout Victoria. About
85% of the State's requirement 1is sup-
plied by base-load thermal statlons 1n
the Latrobe Valley. Peak-load statlions
in Melbourne supply a further 1%, and
the hydro-electric schemes (Klewa, Calrn
Curran, and Eildon--Rubicon) 6%. The
remaining 8% 1s derived from the Snowy
Mountalns hydro-electric scheme and a
generating station on the Hume reser-
volir.

The Kiewa 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 convenlience with which 1t can
be brought onto load or shut down. At
present the three power stations, McKay

Creek, Clover, and West Klewa have a
combined generating capacity of 18}
megawatts, which 1s 4% of the State's
installed generating capaclty.

The power generated 1s channelled into
the State system via two slngle-clrcuilt
220-kV transmission lines from Mount
Beauty to Dederang, and one double-
circult 220-kV line from Mount Beauty
via Eildon tc Thomastown., Alsc, from
the Mount Beauty terminal station and
Clover Flat substation, 22-kV distribut-
ion lines feed out to surrounding areas,
and a 66-kV line runs from Mount Beauty
to Wangaratta via Bright.

The 220-kV transmission lines follow
routes that, in forested 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 carrled on wooden poles, except
for a section of the 66-kV line between
Mount Beauty and Bright, which runs be-
tween steel towers.

Present trends 1indicate that the demand
for electrical energy will almost double
in 10 years and, to cope with thils, a

large expansion of the generating system
willl be required., Already a 150-MW cap-



aclty hydro-electriec generating station
1s proposed near Dartmouth once the dam
on the Mitta Mitta River 1s completed.

On the Kiewa scheme, plans exist for the
utilization of the unused 400 m head be-
tween McKay Creek power statlon and Lake
Guy. Under current proposals, a new
station would be situated either on the
Rocky Valley branch of the East Klewa
River or near the confluence of the
Rocky Valley and Pretty Valley branches.
The statlon would have a generating cap-
aclty of 200 or 250 MW and is being con-
sldered among the possibillties for
peak-load supply stations that wlll be
required within the next 30 years.

The construction of a number of storage
and diversion dams, aqueducts, and
underground condults - involwving not
only the Klewa catchment but alsc the
headwaters of the Mitta Mitta (Big) and
Cobungra Rivers - would alsc be sought.
The addltional water would provide a
substantlal generating capacity.

Possibllities for a pumped-storage gen-
eratlng statlon located near the con=-
fluence of the Dlamantina and West Klewa
Rivers have been investigated. This
would involve a dam on the West Klewa
River and upper storage dam at the
extreme headwaters of Tawonga Hut Creek.
An aqueduct and tunnel would connect the
upper storage with Pretty Valley stor-
age. Transmission lines would be
located along the West Kiewa valley.

A4t present the need to construct such a
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scheme in the study area 1s not expected
until at least the year 2000.

Easements

Cleared easements are necessary along
transmlission llines 1ln forested land in
order to maintain safety standards, and
to allow access for maintenance. Ease-
ment wldth depends on transmlssion
voltage, the number of lines involved,

Clover power station generates elec-
trieity from water-driven turbines.
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and the type of terrain. Straight-line,
above-ground transmission minimizes the
costs and electrical losses.,

Within the study area, plans for the
routing of a single-circult 220-kV
transmission line from the proposed
Dartmouth power station to Mount Beauty
have been filnalized.

Thie power line transmits eleetrieity
from power stations to Mount Beauty
terminal station,

Transport

No rall heads lie within the study area,
the closest belng at Mansfield, Bright,
and Heyfleld., Private alrstrips provide
scome access, but most transport 1s by
road.

The road authorlties 1n the study area
are the Forests Commission, Country
Roads Board, State Electriclitv Commiss-
ion, and, in some cases, local shires.

In recent years road-bullding and road-
improvement schemes have led to greatly
inereased access here. Less than 20% of
the study area is more than 5 km (plan
distance) from a two-wheel-drive road,
although many of these are two-wheel-
drive roads only in dry weather. The
degree of access, however, also depends
on the nature of the terraln between
tracks. Less than 1% of the study area
is more than 5 km (plan distance) from a
four-wheel-drive track. Publie use of
this acecess by both trail bikes and
four-wheel-drive wvehicles 1s increasing
rapldly.

The major roads are frequently used by
tourlists during the drier months. Those
that lilnk north-eastern Viectorla with
Gippsland are the Licola--Jamieson tour-
ist road, the Dargo road, the Harrlet-
ville--Omeo road and Buckety Plains road
from Falls Creek, both of which join the
Omeo Highway, the Omeo Highway linking
Wodonga wlth Bairnsdale, and the road
linking Corryong with Omeo.



Some through-roads are closed for the
entlre winter because of snow, but those
servicing skl resorts are cleared and
malntalned. Others may become impass-
able for short perlods following adverse
weather,

The construction of roads in mountain
areas for timber production, fire con-
trol, or other reasons has facllitated
public access into these environments.
Although some forestry roads and tracks
have been permanently upgraded to form
important thoroughfares, many construc-
ted for timber extraction have become
overgrown after logglng operations have
ceased,

Several low-level all-weather roads be-
tween Gippsland and north-eastern Vict-
oria have been proposed. The proponents
maintain that an all-weather through
rocad linking the two regions would bring
many benefits through increased commer-
elal trade between them and an increased
tourist influx into eastern Viectorila.

At present, sectlons of the Omeo Highway
may be closed for short perlods follow-
Ing snow on four or flve coccasions each
year, but snow-clearling is not a serilous
problem, and thls service 1s already
provided.

The Country Roads Board investigated the
construction of a road between Crooked
River and Abbeyard and considered it to
be uneconomic. Linkling Sale to Wodonga,
thls route would involve construction of
64 km of new road and a number of

784876 =16
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Section of the Omeo Highway near
Anglers Rest.

bridges, and the upgrading of 187 km
of exlsting road. It would have a max-
imum elevatlon of 975 m as 1t crossed a
gap 1n the Barry mountains. The road
would reduce travelling time between
Sale and Wodonga by about one hour when
compared with the Hume Highway--Prlnces
Highway route via Yea. TIts construction
was estimated to cost about $25 million

(1976).



Table 19

ALTERNATIVE ROUTES

Length (Omeo--Mitta Mitta) km
Maximum elevation m
Length above 900 m elevation km
Travel time by car hrs

Estimated cost of construction (1976 $)

Estimated malntenance cost over 30 yrs
(1976 $)

Route 1 Route 2 Route 3 Hauté_m
Existing Mount Limestone Knocker
Omeo H'way | Martin Gap
114 108 114 103
1,350 1,180 930 1,371
26 18 0.5 37
2 X8 > 157
$20.3 $17.2 $17.4 $17.0
million million million million
$ 4.2 $ 5.6*% $ 6.1% $ 6,34
million milllion mlillion million

¥ The exlsting Omeo Highway (option 1) must still be maintained even 1if one of these

alternatives 1s adopted.

Conslderation has also been glven to
constructing a road from Mount Beauty up
the West Klewa River valley, over Cobun-
gra Gap (1,350 m), and down the Cobungra
River valley to Join the exlisting alpine
tourist 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 1f the road level was kept
as low as possaible., Travel time from
Wodonga to Sale would be about 5 hours.

Alternatives have also been proposed for
routes along the Mitta Mitta valley be-

tween Omeo and Mitta Mitta township.
Four possibillities have been recognized,
as shown 1n Table 19, The alternatives
are currently under investigation by the
Country Roads Board and other interested
bodlies. The comparlison will include, in
addition to constructlion and maintenance
costs, soll erosion hazard, landscape
quality, and other land use consldera-
tions assoclated with each proposal.

Navigatlion alds

The Department of Transport maintains a
set of navigation alds at Mount Living-



stone, near Omeo. This installation
comprlses a set of distance-measuring
equipment and omni-directional radio
beaccns, and 1is serviced by a road con-
structed for that purpose.

Communications

In addition to telephone facilities,
telecommunication sites occupy a number
of areas. The Post-Master General's De-
partment, Forests Commlission, and State
Electricity Commlission use this means of
communication in the discharge of their
responsibilities. The P.M.G., Department
has a total of 10 radioc installations in
the study area, consisting variously of
buildings, towers, and poles. Four new
installations are proposed - at Glen
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Valley, Sam Hill (Omeo), and two sites
at Mount Buller.

Other services

Apart from the above utilities, many
other institutional uses require small
areas of public land. These include
schools, cemeterles, and trigonometric
stations.

References

Anon. '"Power from Kiewa." (State Elec-
tricity Commission: Melbourne 1971.)

Mosley, J.G. National parks in alpine
reglons. Vietoria's Resources, 1971,
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LAND USE RELATIONS

Preceding chapters of thls report have
deseribed the natural resources of the
study area and discussed the existing
and potentlal utilization of resocurces
on public land. Hazards associated wilth
these uses have also been consldered.

Groups with a wide range of interests
are making growlng demands for resources
on publie land. In this situatlon the
interaction of varlous uses becomes an
important issue that must be considered
before declsions can be made on the
allocation of public land. This chapter
examines the nature of the interactlons.

Land use compatlbllity

Each type of land use requires a certaln
set of resocurces for 1its operation, and
these have been dlscussed in the relev-
ant chapters. In many cases the res-
ources required overlap in both time and
space, thus providing a source of poten-
tlal confliet. Moreover, the operatiocon
of each will have a series of direct and
indirect effects on most other uses.
These effects may be considered as:

* Dpeneficlal - resulting in an increase
in another activity or activities
(complementary uses)

¥ harmful - resulting in a decrease in
another activity or activities (com-
petitive uses)

¥ negligible - having no effect in
elther directlion (supplementary uses)

The nature of these effects will deter-
mine the degree of compatiliblllty between
two or more land uses, and hence their
ability to be comblned in order to ob-
tain the best combination of uses on a
land management unit. In practice,
there are several amellorating factors,
which include the following:

¥ pActivities occur at different levels
of intensity. (Incompatibility bet-
ween two activities at a hlgh inten-
sity may be reduced if the operations
of one become less intensive.)

% Some activitles occur for a short
perlod, thus restricting thelr
effects and allowing other activities
to continue in intervening periods.

* Often an activity only occurs in a
small part of a wlder area, thus
localizing its effect. (This enables
other activities to continue in the
general area.)



® Compatlbility between uses in an area
changes over time as the once-
harmful effects of one activity are
lessened.

* Prevalling soclal attitudes towards
the tolerance of harmful inter-
effects may change. (In some cases
improved technology - for example
better methods of water treatment -
helps change these attitudes.)

*# Skilful management technliques can
reduce posslble competitive effects
of an activity on others.

Land use flexilibllity refers to the de-
gree to which any one activity precludes
(by 1ts operation) other activities'
utilization of a given resource. Flex-
ible uses include those having either
negligible or beneficial effects on
others.

The following sections give a general
outline of relations between broad land
use categorlies 1n the study area. This
report does not deal with relations be-
tween varlous activities or aspects
within each major category of use, al-
though the same principles would apply.
Those between wvarlous forms of recrea-
tion, however, are briefly consldered.

Agricultural production
The clearing of land in the study area

for agricultural activities has in some
cases Introduced a diversity of visual
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interest that has provided enjoyment for
many people, including those engaged in
sightseelng, plenicking, and other forms
of passlve recreation. The pastoral
river flats along the Macallster River,
for example, provide a contrast with the
enclosing forested mountains.

Clearing and development of land for
agriculture is normally incompatible
with conservation of native fauna and
flora since, although some specles bene-
fit, most are severely reduced 1n num-

Silver daisy - an attractive herbfield
plant, important in recoloniaing bare
soil - is selectively grased by cattle.



228

ber or eliminated by the removal of
native forest and the intreductlon of
allen plants and animals.

|l ] 4
LA

Upgraded logging roade provide suitable
accegs for many vieitors.

Agriculture can affect water production,
as the converslon from forest to grass-
land may lead to increases in total
water yleld, turbidity, and salinity, as
well as a reduction in summer stream
flow. Pollution may also result from
excessive or injudiclous use of fertil-
izers and pestlcldes or from the concen-
tration of stock near water-courses.

Forest grazing can conflict with nature
conservation because of the disturbance
to the environment caused by stock graz-
Ing and watering, and the introduction
of alien plants. It 15 also competitive
wlth some forms of recreation that
require natural environments. With
careful management, however, 1t may be
compatible with catchment protection and
water production in most environments.

Apilculture

Apiculture 1s a flexible land use, which
1s based largely on the mailntenance of
natlve flora. It 1s competitive to some
degree with uses such as agriculture.

Hardwood timber production

This 1s a relatively flexlble land use,
particularly when carried out at only a
low intensity. It 1s compatible with
forest grazing, honey producticn, and
all but the strictest forms of nature
conservation. It can benefit some forms
of outdoor recreation by providing
seccess tracks for walking and pleasure
driving.



Harvesting operations have an lmmedlate
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 Iimpact of harvesting
may adversely affect some recreatilon
values at points some distance from the
actual operatlon.

Increasing the levels of hardwoocd pro-
ductlon decreases its compatibillity with
other uses, such as nature conservation
and many forms of recreation. Intensive
production practices may favour certain
timber species, remove trees contalning
animal nest sites, greatly reduce the
slze to which trees are allowed to grow,
and intensify harvesting activitiles.

Hardwood timber productlion competes wlth
agricultural production and with rec-
reation activities requiring solitude.

Water production and conservation

The production of water i1s an 1mportant
use on public land., To some extent it
is competitive with agriculture, hard-
wood timber production, mining, and rec-
reation, depending on the intensity of
production and the management techniques
employed in these activities.

The competition applies especlally to
the quality of water and the seasonal
distribution of yleld.

Vieual effecte of logging deerease as
regrowth becomes established.

Logging, road-maklng, clearlng, grazing,
and pedestrlan or vehicular traffic can
contribute to s0l1l dlsturbance and re-
duced water absorption, causling lnecreas-
ed surface flow, which results 1ln stream
turbidity and increased peak stream
flows.

Water storages increase the opportunit-
1es for some forms of recreatlion, such
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as lakeside picnicking and water-based
actlivities,

Inundation by water in storages has var-
ious effeects on nature conservation. It
destroys the original habiltats, and this
may be important 1f the area contains
endemic or notable specles. The water
body, however, creates a new aquatilc
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Revegetated batter slope beside this
road on the Bogong High Plains helpe to
minimize effecte of soil disturbance on
the environment.

hablitat that has value for some flsh and
waterfowl. Variatlons in level as it 1is
utilized can reduce its value for nature
conservation. Storages alter flow
regimes and may also affect water tem-
perature and oxygen content downstream.
Thus they can affect wildlife habitat
away from the actual storage site.

Compatibility between water utilization
and nature conservation can be enhanced
by deslgn of structures and operation
procedures. Dartmouth Dam, for example,
has a high-level outlet incorporated in
1ts structure. Thils can be used to
ameliorate any effects on downstream
wildlife habitat caused by the temper-
ature of water released from the stor-
age. Provision has been made in the dam
structure for possible future construc-
tlon of a multi-level intake tower 1if
this is ever considered desirable.

Public utilities and transport

In general, provision of these services
requires the setting aside of small
areas of land only, but in most cases
this represents an inflexible use. Land
1s required to provide sites for facil-
ities such as roads and structures for
the generation, transmission, and dis-
tribution of electriclty, for telecom-
munlcation 1nstallations, and for trig-
onometrical stations.

Transport routes have been essential for
the development of all economic land
uses and have increased the opportunit-



ies of many people seeking recreatlion.
Road construction in remote areas, how-
ever, may reduce their solitude appeal.

Cleared easements for electricity trans-
mission are competitive wlth vegetation
and some wildllfe habltats, and may be
visually unattractive from some viewing
points. Recently adopted policles re-
garding the design and installation of
transmission lines (which aim at retain-
ing as much vegetation as practicable
along easements) will reduce the con-
flict with some other uses.

Telecommunicatlion installations on summ-
its or peaks may confliet with scenice
and other values, especlally where sited
on attractive or remote landscapes,

Urban and industrial uses

Urban areas contain a multitude of diff-
erent actlvities that collectively are
competitlive 1in space with most non-urban
uses, including agriculture, timber pro-
duction, aplculture, water conservation,
mining, and many forms of outdoor rec-
reation. Moreover, the presence of
urban areas (by intensifying the utili-
zatlon of, or requlrement for, most
resources) undoubtedly compounds the
competition between many activities in
adjacent areas of public land.

Nature conservation

Areas set aslde specifically for strict
nature conservatlon and for scilentific
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purposes are competlitive with all other
uses except water productlion, and are
therefore inflexible.

The use of large areas of public land
for recreation, water production, and
hardwood production can, however, be
compatible with the retention of many
nature conservatlion values. But these
values are incompatible with activities
that radically change the native vegeta-
tion, such as urban development and many
agricultural enterprises.

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 1ts
degree depends on the type and scale of
operation. Underground mining does not
usually involve as much slite disturbance
as open=cut mining or surface strippling,
but dumping of waste material such as
mine tallings may still conflict with
other uses. Cyanide polsoning of people
or stock by drinking water flowing from
mining dumps treated with this chemical
is a hazard in some areas.

Assocliated accommodation and on-site
processing of materlials can contribute
to pollution of streams and of the atmo-
sphere. Most effects of this nature,
however, can be minimlzed by proper
location, design, and maintenance. Con-
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BLOCK DESCRIPTIONS

This part describes for each block its
locatlon and land tenure, the nature of
the land, present uses, capabilities for
various uses, present condition of the
land, and llkely land use hazards.

A consistent format of headings and sub-
headlngs has been used to help compare
specific Information for varlous blocks.
Some sectlons deal only wilth the public
land. These include vegetation, rec-
reation, apleculture, and wood produc-
tion.

A key diagram at the beginning of each
description gives the approximate locat-
ion of that block in the study area.
Greater detaill for all blocks 1s shown
on Map 1.

Appendix 2A lists the sclentiflc and
common names of all plants mentioned in
the text, and 2B lists the significant
plants recorded for each block., The
- vertebrate fauna recorded for each block
are listed in Appendix 3, and Appendix U
llsts the noxlous weeds by blocks, with
an indicatlon of their distribution.

Capabllity

This term refers to the value of the
land for the particular use to which it
may be put. Present levels of use are
described, where possible, to give some
indication of capability. The poten-
tlal productivity of land 1s important,
particularly 1n the long term. For
some uses such as nature conservation
it is based primarily on the inherent
characteristics of the land. For
others 1t also depends on 1nputs (such
as fertilizer applications) that raise
productivity.

Capabilitles are given in general terms
only, because the amount of Information
avallable has varied from block to
bloeck, 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 wvarious
uses cannot be directly compared with
each other.
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1.

A. LOCﬁLtiDﬂ and Tenure

Skene block covers a total area of
41,500 ha, all of which is public land
in the form of unreserved Crown land,
except for a small area of freehold land
along the easteprn bank of the Goulburn
River, near Snake Creek.

County of Wonnangatta: Parishes of
Knockwood and Kevington.

SKENE

B. Nature of the Land
l. Climate

The climate is influenced most by the
elevated mountainous terraln of the
block and the prevalling westerly air
stream, The air 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 dur-
ing the winter months when daily mean
temperatures are low.

Regular snowfalls can be expected above
1,000 m from June to October, but can
cgccur at any time of the year during the
irregular "southerly outbreak". On the
higher elevatlons around Mount Skene,
snow may persist for a few months.

2. Geology and physiography

The predominant land form 1s moderately
dissected mountailnous terrain, developed
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The aummit area of Mount Skene in
winter.

on alternatling beds of steeply dipping
Lower Ordovlcian felspathlce sandstones
and siltstones (Donnelly and Serpent-
ine Creek beds) and Upper Ordoviclan
black shales (Easton Shale). The Lower
Ordovician sediments were previously
believed to be Silurian in age and are
shown as such on the geological map.

Lower Devonlan sandstones and siltstones
(previously believed to be Silurian in
age) outcrop around the Goulburn River.
Cambrian volcanics with minor sediments
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are exposed 1In the Jamleson River Valley
(south branch) and further south at
Connors Flailn.

Remnants of early Tertliary basalt exist
on the Spring Hill and Connors Plain
plateaux (1,250 m and 1,200 m respect-
ively). Other plateaux occur along the
Great Divide at Mount Shillinglaw
(1,250 m) and at Mount Skene (1,570 m),
the highest polnt in the block.

MaJor ridges extend from the Mount Skene
area towards the Goulburn Rilver, with up
to 500 m between ridges and adjacent
valley floors. The lowest elevation is
350 m along the Goulburn River on the
study area border.

3. Soils

The area consists of highly dissected
mountalns on predominantly sedimentary
rocks with elevations ranging up to
1,571 m at Mount Skene.

The broad, highest ridge crests have
shallow organiec loams and stony loams,
which tend to shallow friable brown
gradational solls on lower ridges. The
higher slopes carry friable brown grad-
ational soills, and the shallow forms and
stony loams are more common on steep dry
slopes and at lower elevations.

On molst lower valley slopes friable red
gradational solls predomlinate, but stony
red gradatlonal solils are typical on the
drier slopes in the valleys. Gravelly
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loams are common in steep valley
bottoms. The basalt residuals of
Connors Plain and Spring Hill have red
gradational soils.

Ash-mallee thicketa.

4, Vegetation

Sub-alpine grasslands and heathlands are
confined to a few locations north of
Mount Skene at about 1,500 m elevation.
enow gum open forest and thicket is more
extenslve, but generally restricted to
elevations above 1,300 m at Mount
Sunday, the high ridge trending north--
south from Mount Skene, between Mounts
Singleton and Selma, and along part of
the Champion spur., Ash-mallee 1s assoc-
lated with snow gum south of Mount Skene
and near Mount Selma. Understoreys may
be shrubby (Muellers bush-pea, alpine
oxylobium, alpine pepper, and dusty
dalsy-bush), heathy, or occasionally
grassy.

Mountaln gum-=-snow gum open forest
oceurs between Mount Sunday and Rumpffl
saddle, at Mount Shillinglaw, and on the
Champion spur at elevations of 1,200 to
1,250 m.

Extenslive stands of alpine ash open
forest IV occur below sub-alpine forests
in stream headwaters at elevatlons 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 wildfire 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 bltter-pea or shrubby under-



storeys (blanket-leaf and hop bitter-
pea) are typical of mature forests.

Open forest III generally occuples
sheltered aspects below the alplne ash,
and descends to the lowest elevations In
the block. Narrow-leaf peppermint,
assoclated with mountaln gum and manna
gum, predominates,.

Understoreys are usually shrubby (silver
wattle and austral bracken), but may be
grassy. There are minor occurrences of
messmate stringybark 1n molst gulliles,
with blanket-leaf, musk dalsy-bush, and
Vietorian christmas-bush understoreys.

Dry exposed aspects below 1,200 m carry
open forest II or open forest I. Broad-
leaf peppermint, brittle gum, and
candlebark forests occur malnly in the
Black and Snake Rlver catchments.
Understoreys are usually heathy, includ-
ing specles such as narrow-leaf bitter-
pea, prickly bush-pea, daphne heath, and
honey-pots. At the lower elevations red
stringybark and long-leaf box are assoc-
iated tree specles.

5. Fauna

The fauna of this block 1s not well doc-
umented. Four native mammal, fifty-nine
native bird, and six amphilblan specles
have been recorded. The Goulburn River,
Jamieson Rlver, and other streams pro-
vide wetland habitats. Riverine forests
are restricted to lower sectlons of the
major streams. Sub=-alpine open areas

487617
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The Australian ground thrush inhabits
wet open foreast and sub-alpine woodland.

are restricted te the Mount Skene ares,
but sub-alplne woodland 1s distributed

along the higher ridges. Wet open for-
ests and dry open forests are extensive.

Birds recorded in wetlands include the
white-necked heron, which frequents
streams and other wetland habitats.
Those 1in sub-alpine grasslands 1lnclude
the emu, welcome swallow, Australlan
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pipit, and white-backed magple. Wet
heathlands are inhablted by the brown
thornbill, white-browed scrub-wren,
yellow-faced honeyeater, and white-eared
honeyeater,

Species recorded 1n sub-alpine woodland
include the Australian ground thrush,
southern yellow robin, and eastern
spinebill. Interesting speciles in wet
open forest include the powerful owl at
Connors Plalin, and the Lewln honeyeater
near Mount Skene.

Recorded mammals include brush-talled
possum, common wombat, brown antechlnus,
and the bush rat, all typical of open
forest. Introduced specles 1include the
rabbit, fox, and sambar deer,

The common eastern froglet, Victorian
froglet, brown tree frog, Lesueur's
frog, leaf green tree frog, and Verr-
eaux's tree frog have been recorded 1in
the block.

6. Land systems
The Wermatong High, Wermatong Low, Darb-
alang, Mount Skene, Connors Plain, and
Barry Mountains land systems are repres-
ented in the block.

C. Present Use and Capabllities

1. Nature conservation

This block has moderate to high capabil-
itles for nature conservatlon. Environ-

ments range from sub-alplne woodlands to
riverine forests. Most areas have been
roaded and many timber stands harvested.

Although not well investigated, the
flora of this block 1s known to include
five significant species, four of which
occur on the summit of Mount Skene.

These are ash-mallee(Eucalyptus kybean-
engte) at 1its most westerly loecality;
the carraway (Oreomyrrhis brevipes); the
small-flower mat-rush (Lomandra mieran-
tha var. sororia) only known at several
sites; and the lllac berry (Trochoearpa
clarkei), which 1is endemic in the west-
ern parts of the Vietorlan Alps.

2. Recreation

Features of this block (one of the clos-
est to Melbourne) include the Goulburn
and Jamieson Rivers and Mount Skene. It
has high tc mocderate capabillitles for
recreation driving, fishing, and deer-
hunting, and moderate capabllities for
cross-country skling, canoceing, bush-
walking, and fossicking.

Although this alpine area is the closest
to Melbourne, bushwalkers only use 1t
Infrequently. The existence of a major
tourlst road crossing Mount Skene, the
large number of roads and tracks 1n the
area, and extensive logging have reduced
its attractions for them. A walking
track that crosses the headwaters of the
Black River ascending to Mount Shilling-
law and along the Great Divide to Mount
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Licola--Jamieson touriet road near Mount Skene.

Sunday receives moderate use.

This block supports a moderate amount of
recreation driving, particularly the
maln ridge tracks between the Jamleson--
Mount Skene--Connors Plaln road and the
Goulburn River. Some traffle 1z assoc-
lated wlth the attractions of the Garff-
neys Creek, Woods Point, and Aberfeldy
areas. The Licola--JdJamleson tourilst
road traverses the block and recelves
regular use in summer,

Sambar deer are hunted throughout the

block, including arocund Mount Skene and

in the Black Rlver valley. The Jamieson
and Goulburn Rivers provide opportunit-

ies for fishing.

The high ridge extending north and south
from Mount Skene provides opportunities
for cross-country skiing and 1s access-
ible by two-wheel-drive road from Jam-
leson and Licolsa.

The Goulburn River upstream of Knockwood
offers occaslonal seasonal opportunities
for cancelng. This section 1s rarely
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used; however, the sectlion between
Knockwood and Jamleson provlides a popu-
lar weekend trip.

Fossickers engage in gold-panning on the
Jamieson gold-fleld. The Clinnabar mlne
near Jamleson provides interest.

3. Agriculture

Five of the six graziers using the pub-
liec land are based in Gippsland, with
properties at Licola North, Glenmaggle,
Heyfield, and Briagolong. The other is
based at Mansfield. About 400 adult
animals are grazed here during summer,
mainly in the grassy alpine ash forests
and snow gum woodlands along the higher
ridges. About 150 of these are cows and
thelr calves and 250 are dry cattle.
Angus 1s the predominant breed. Mailn
access routes are Middle Ridge to Mount
Skene and the Licola--Jamieson road.
There 1s negliglble private land in the
block.

Forest-grazing capability 1s moderate,
and 1s based malnly on the management of
alpine ash forests. Capability for ag-
ricultural development is low.

4, Apiculture

This block 1s accessible to and often
used by aplarists, but access could be
improved. Main honey flora are snow
gum, alpine ash, ash-mallee, brittle
gum, and black sallee. Understorey
plants valuable for pollen and sometimes

nectar include beard-heaths, parrot-
peas, oxylobiums, and hop bitter-pea.

5. Wood production

Much of the block has a high capability
for timber production. Stands of re-
growth and mature alpine and mountaln
ash totalling 12,800 ha occur along the
Great Dividing Range, north-west from
Mount Skene, and in the South Jamieson
River and its tributaries. Most of the
stands reached by forest roads have been
harvested and regenerated. Extensive
stands of moist foothill forest - com-
posed mainly of messmate and manna gum -
pecur in Handford Creek and the Jamieson
River, and adjJacent to ash stands on the
fall into the Goulburn River. These
have moderate to high capabllities for
timber production.

Each year, the 11 mills (three at Mans-
field, six at Heyfileld, 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
supplies from integrated harvesting
operations.

6. Minerals

The former Aberfeldy gold-field extend-
ed along Champion Spur in the southern
part of the block, but the block has
only poor possibilities for further gold
production. Good possibllities for
nickel discovery are, however, associat-
ed with Cambrian rocks in the north-



eastern part. Mercury deposits are
known 1n the north,.

7. Water production

The main streams are the Goulburn and
Jamieson Rivers, sectlons of which form
the western and northern boundaries.

The entire block receives more than
1,200 mm rainfall annually. It includes
less than half the Goulburn River catch-
ment, and the total mean annual dis-
charge of this stream 1s 403,600 M1.
Water quality is high in all streams.
Lake Eildon, used mainly for irrigation
supplies, receives some of 1ts inflow
from catchments in thils block.

The capability for water production 1is
high.

D. Hazards

The soll erosion hazard is highest
around the sub-alpine environs of Mount
ckene and lowest in the wet mountain
forests on the more gentle slopes. The
fire hazard is high. A fire lookout at
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Mount Skene 1s manned when necessary.
Jeven noxious weed specles have been
recorded in the bleock.

Regenerating alpine ash near Connors
Plain.
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A. Loecation and Tenure

The block covers a total of 72,900 ha,
of which 65,500 ha (90%) is public 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 1s
mainly conflned to the north-west slopes
of the Eastern Highlands.

County of Wonnangatta: Parishes of
Changue, Narbourac, and Warrambat.

BULLER

County of Delatite: Parishes of Mirim-
bah, Merrijlg, and Gonzaga.

B. Nature of the Land

1. Climate

Belng on the edge of the Eastern High-
lands, the block experiences the full
effect of cold fronts from the prevail-
ing westerly alr stream. South-westerly
to north-westerly alr streams deposit
thelr moisture after cocling on uplift
from the undulating lowlands to Mount
Buller and the Great Divide, whilich forms
a high ridge on the eastern border,

Average annual rainfall increases from
780 mm at Merrijig to over 1,600 mm at
Mount Buller, 15 km east, and alsc along
the Great Divide and the Bluff. Snow may
persist on the hlgher peaks and ridges
from June to October. Snow falls regu-
larly above 1,000 m during this perilod
and has fallen at Merrlijlg on occcaslions.

2. Geology and physiography

This block, on the north-western edge of
the Eastern Highlands, has strongly dis-
sected mountailnous terrain bordering on

lower undulating land. It 1s the source



of three major tributarlies of the Goul-
burn River: the Delatite, Howqua, and
Jamieson Rivers, all of which flow into
the Elldon reservolr. A dendritic
stream pattern has developed west of the
Divide, with valleys broadening towards
the west. Mount Buller (1,804 m) 1s the
highest peak west of Mount Hotham. The
skl village 1s located on a small
plateau capped with 0Ollgocene basalt., A
low pass (890 m) in the Divide occurs
between Mount Sunday (1,380 m) and Mount
MecDonald (1,626 m) in the south.

Upper Devonlian--Lower Carboniferous
sediments border the block on the east
and north-west. Gently dipping beds of
these sediments have formed a baslin and
small plateaux north of the Delatite
River. ©Small plateaux on the Bluff
(1,700 m), Mount Lovick (1,540 m), and
Mount Howitt (1,746 m) are bordered by
steep escarpments descending towards the
Howgua Rlver. The sediments have been
cut through to expose, 1in the west,
belts of Cambrian volecaniecs with minor
sediments (Howqua greenstone) and alter-
nating beds of Lower Ordoviclan fels-
pathlic sandstones and siltstones (Donn-
elly and Serpentine Creek beds) and
Upper Ordoviclan black shales (Easton
Shale). The felspathic sandstones and
slltstones were previously belleved to
be Silurian in age and are shown as such
on the geological map, but are now re-
garded as Lower Ordoviecian.

The mountalnous area around Mount Buller
and Mount Stirling is composed of Middle
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The north face of the Bluff in winter.

to Upper Devonlan granites. A remnant of
Upper Devonian volcanics forms a small
plateau in the Mount Timbertop reglon.

3. Solls
Wide ranges in climate, topography, and

rock type cccur in this bloeck, so 1t has
g large number of different soils.

The highest areas, such as Mount Buller
and the Bluff, have shallow organilc
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loams and stony loams with limited areas
of peats and humified peats.

At lower elevatlons, frilable brown
gradational solls predominate on moist
slopes on most parent materials. On the
drier slopes on granitic rocks, however,
massive gradational solls predominate,
and on sedlimentary rocks the solls are
shallow frlable brown gradational, with
stony red gradational soils at the lower
elevations.

The broad valley bottoms in the north-
west have red gradational solls on the
steeper slopes and yellow duplex solls
on less-steep slopes. Gravelly loams
are common in steep valley bottoms.
Dark cracking clays occcur along some
streams 1n these areas.

4, Vegetation

Herbfields, heathlands, and mosslands
generally occupy areas above the tree
line in this block. These grow at
elevations ranging from 1,680 to 1,800 m
at Mount Buller, and 1,680 to 1,750 m at
Mount Stirling. They are alsc found at
elevations between 1,600 and 1700--1,74L0
m at Mount Marjorie and Mount Howltt
respectively, and from about 1,580 to
1,770 m on the Bluff,

Snow gum open forests and woodlands
occupy high ridges (Razorback Spur,
Thorn Range, and the Bluff) and the
upper slopes of Mounts Buller, Stirling,
Howitt, Clear, and Magdala, at elevat-

ions from 1,460 to 1,680 m. Snow gum
woodlands descend to about 1,340 m on
the north face of the Bluff.

Mountain gum--snow gum forests occur at
scattered locations (Mount Timbertop,
the Jamieson--Howqua divide west of the
Bluff, and the Great Dlivide near Mount
Clear). Understoreys vary from grassy
to shrubby and on dry sites typilcally
Include clustered everlasting, kangaroco
grass, and gorse bltter-pea.

Extensive alpine ash forests in the
block are situated below snow gum for-
ests around Mounts Buller and Stirling
and the Razorback Spur. Large stands
also occur in the headwaters of the
Jamileson River and north of Howitt Spur.
These have all been harvested to a large
extent, but some mature stands are to be
found arocund Mount Buller, and in the
Jamieson River and Lickhole Creek head-
waters. Flre regrowth stands are
scattered. The forests range in elevat-
ion from about 850 m on sheltered sites
up to about 1,460 m. Understoreys are
mainly heathy to shrubby.

Narrow-leaf peppermint with associated
manna gum and mountain gum commonly
comprise open forest III. These forests
occupy most of the valleys below the
alpine ash. Understoreys vary from wet
gully type (blanket-leaf and Victorian
christmas-bush) te shrubby (silwver
wattle, austral bracken, and prickly
currant-bush), 'or are grassy (kangaroo
grass).



River flats and some lower slopes supp-
ort stands of manna gum open forest III.
Dry steep aspects on the lower valley
slopes support broad-leaf peppermint--
candlebark open forest II with mainly
heathy understoreys of narrow-leaf
bitter-pea, gorse biltter-pea, tussock~
grass, and gulnea-flower.

5. Fauna

This block 1s among the best-documented
in the study area. Twenty-three native
mammals, 106 native birds, nine rep-
tiles, and eight amphiblans have been
recorded, as well as the sambar deer and
several other introduced specles.

Wetlands along the streams are in some
cases associated with riverine habiltats
of manna gum and narrow-leaf peppermint
open forest with shrubby to grassy
understoreys such as along the Howqua
River and Jamieson River (north branch).

Alpine and sub-alpine grasslands, heath-
lands, and herbfields are located on the
highest pegks. These are flanked by
sub-alpine woodlands and, lower down,
wet open forests of alpine ash and
narrow-leaf peppermint. Dry open forest
is 1imited to dry aspects. Seml-cleared
and cleared areas are located around
Merrijig.

Wetlands provide habitat for the platy-
pus and eastern water rat, and varlous
waterblrds such as the whilte-necked
heron and wood duck.
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Native mammals recorded in the riverine
forests of manna gum and narrow-=leaf
peppermint along the Howgua River com-
prise the eastern plgmy possum, eastern
Erey kangaroo, greater glider, brush-
taliled possum, ring-tailed possum,
common wombat, brown antechinus, bush
rat, long-nosed bandlcoot, and dingo.
This habitat is rich in blrd species and
includes, for example, the Australian
goshawk, superb blue-wren, striated
thornbill, white-browed scrub-wren,
southern yellow robin, golden whistler,
eastern whipbird, red-browed tree-
creeper, white-naped honeyeater, noisy
friar-bird, and olive-backed oriole.

Alpine and sub-alplne open areas support
bush rats, brown antechinus, and Swain-
son's antechlinus in wet heathlands and
mosslands. The broad-toothed rat has
also been recorded 1n this habitat. The
little falcon and nankeen kestrel hunt
over these areas in summer. Otfher birds
recorded here include the fairy martin,
Australian pipit, pilot bird, flame
robln, and white-eared honeyeater.

Mammals in sub-alpine woodland include
the bobuck, bush rat, Swainson's ante-
chinus, brown antechinus, and common
wombat. Characteristic birds found in-
clude the gang-gang cockatoo, crimson
rosella, brown thornbill, white-browed
serub-wren, pllot bird, flame robin,
olive whistler, eastern striated pardal-
ote, yellow-faced honeyeater, whlte-
eared honeyeater, crescent honeyeater,
and little raven.



The pied currawong ie commonly found in
wet open forest and anow gum woodland.

In wet open forest, mammals include the
eastern grey kangaroco, black wallaby,
brown antechinus, greater glider, long-
nosed bandlcoot, feather-talled glider,
bush rat, and others typical of this
habitat. Characteristic birds include
the erlmson rosella, laughing kooka-
burra, white-throated tree-creeper, and
pled currawong.

Dry open forest contailns recorded mammal
specles simllar to those found 1ln wet
open forest, including the echidna,

ring-tailed possum, sugar glider, great-
er and lesser long-eared bats, and the
little bat - all of which might be ex-
pected in wet open forest also.

Nine reptile species 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 amphibilans
recorded are the common eastern froglet,
Lesueur's frog, Verreaux's tree frog,
Vietorian froglet, eastern ban]Jo 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 (Igneous), Howitt
Plains, Stanley's Name, Stirling, Skene,
and Speculation land systems are repre-
sented 1n the block,.

C. Present Use and Capabilities
1. Nature conservation

Nature conservatlon values are high over
much of this block. Environments range
from alpine herbflelds to riverine for-
ests. Geology 1s varled. Roadlng pro-
vlides 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 diversity. The
broad-toothed rat has been recorded near



Mount Timbertop. A rich and diverse
Upper Devonlian fish fauna, 1ncluding
complete and artlculated skeletal mater-
jal, has been recorded at a single site
in the headwaters of the Howqua River,

Twelve significant plant species occur
in the block, seven of which are regard-
ed as highly significant. The bent-
grass Deyeuxia parviseta 1s known else-
where 1In Vietoria only in the Nunniong
area and at Mount Wellington. The rare
alpine finger-fern (Gramitis armestrong-
11¢) 1s found only occasionally on the
higher peaks of the alps. The block
also includes the most westerly records
of a rare alpine buttercup (Ranunculus
eichleranus), which 1s endemic to the
study area, the lilac berry (Trochoearpa
elarkei), and the bedstraw Galium
binifolium, which 1s an East Gippsland
coastal plant, Mount Buller 1s the

type locality for at least nine plant
speciles,

2. Recreation

Apart from a number of attractive
streams, rugged ranges, and high mount-
tains, features of the block 1nclude the
skl resort at Mount Buller and remains
of an old township on the Howqua Rilver.
Capabilities are very high for downhill
skiing and bushwalklng, high for horse-
riding, recreation driving, hunting,
fishing, and canoelng, moderate for lce-
¢climbing, wilderness recreation, and
cross-country skiing, and low for foss-
lcking.
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For bushwalkers, thils block is one of
the most important in the area. The
comblination of high rugged mountalns
wlth attractive river valleys 1n an area
wilthin 3% hours drive of Melbourne has
made 1t very popular. The Howgua Rilver
1s a key feature, providing pleasant
walking access to many polnts of
interest and providing excellent camping
sltes. Many routes to the surrounding
peaks begin from Howqua track. Mount
Howitt is a natural Junction at the head
of the King, Howgua, Wonnangatta, and
Macalister Rivers. Other popular walk-
ing routes lead to the summit of Stirl-
ing from the Circuit road, along the
Thorn Range, along the lower Jamieson
River to Mitchells, from Frys to the
Jamlieson River and Mount McDonald via
Lickhole Creek (traversing a substantial
un-roaded area), and also from Mount
Sunday along the Great Divide to Mount
Howitt. Walkers include school groups
(some with permanent nearby accommoda-
tion), youth groups, and famlly groups.

Commercial horse-riding tours operate
out of Merrijlg for several days at a
time. Areas visited include the Howgqua
valley, Mount Lovick, Mount Clear, Mount
Howltt, and Howitt Plains. Cattlemen's
huts are often used for overnight stops,
and activities are sometimes centred
around the management of cattle 1in the
high country.

Recreation driving is also popular here.
The easy access from Melbourne and out-
standing features of the area attract
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Horse-riding party near Mount Howitt.

many four-wheel-drive owners, especlally
on weekends. Tracks and roads most often
used appear to be around Mitchells, from
Mount Timbertop to the Howgqua and Jamie-
son Rivers, from Mount Clear to Bindaree
Hut wvia Mount Lovick, and around Mount
Stirling. Trail-blke riders also use
these tracks, particularly those along
the Howgqua wvalley.

Deer are regularly hunted in several
localities, such as in the Howgqua and
Jamlieson River valleys.

A campsite with tollets provided, loc-
ated at Sheepyard Flat on the Howqua
River, is very popular for camping. The
Delatite, Howqua, and Jamleson Rlvers
are all popular trout-=fishing streams.
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Mount Buller

Cross—country skiing 1s enjoyed on the
slopes of Mount Stirling and the circuilt
road around this mountalin, often as a

day trip from Mount Buller. The high
ridge from the Bluff east to Mount How-
1tt and the area from Mount Magdala to

Mount Clear and the Nobs provide extend-
ed overnight trips, Cattlemen's huts
provide accommodation for winter camping

alpine resort.

although many ski-tourers prefer snow-
camping in tents or snow caves.

For downhill skling, Mount Buller is
most vislted of Viecteorian ski resorts.
In 1974 1t received an estimated 120,000
separate visits. Its present capacilty
for skiers using the slopes and tows or
in a queue at any one time 1is estimated

the



250

to be 4,160. The resort is about 3--3%
hours' drive from Melbourne, and has a
full range of slopes, from beglnner to
advanced. Further extension to the
skiing area 1s planned at Corn H1ill.
Mount Stirling has a high potentlial for
downh1ll skiing with some 1,400 ha above
1,400 m elevation, a peak at 1,738 m,
and a full range of slopes 1n terms of
both skier classification and aspect,

Good opportunities for lce-climbing
occeur here on the west rldge of Mount
Buller, and on the northern slopes of
the Bluff, Square-Head Jinny, and Mount
McDonald.

The Howqua, Delatite, and Jamieson Riv-
ers are used by canoeists, The Howqua
River offers some exclting and enjoyable
canoeling after months of high rainfall.
Capable canoelsts can readily negotlate
the 13-km sectlon from Eight Mlle Hut to
Frys within a day. The Delatite 1s pop-
ular in spring and has varylng standards
of difficulty, depending on the amount
and speed of water flow. A common week-
end trip is from the Sawmilll Settlement
to Merrilig. Another 1s from Merrijle
to the bridge on the Jamleson--Mansfleld
road or to Eildon Weir.

There is some fossicklng activity along
the Howqua River.

3. Agriculture

The 12 graziers that regularly use the
publiec land have properties scattered

Cattle near Mount Magdala.

around Mansfield and Merrijig. The main
runs are in snow gum woodland and alpine
open areas on the summits of ridges, and
in alpine ash forests in the headwaters
of streams. Grazling also takes place in
some areas of the Howqua, Jamieson, and
Delatite Rlver wvalleys, in narrow-leaf
peppermint and gum forests wilth grassy
understories. Main access routes are
along the Howqua River, the Mirlmbah--
Mount Stirling circult road, and Butter-
cup Creek, Burnt Hut Knob, and the King
River. About 480 cows with U400 calves
and 230 dry cattle graze here during the
warmer months - mld December to mild
April. About 35 beasts graze around the
Howgua Rlver--Lickhole Creek area all
the year. Hereford 1s the main breed.



Most private land in this block 1s
situated around Merrljig, where sheep
and beef cattle are of equal Importance.
Fine-wool sheep are produced on proper-
ties along Buttercup Creek, while prime
lambs are produced closer to Merrijig.
Beef cattle, mainly Herefords, are run
in this general area and on private
property at Stockyard Creek, to produce
store weaners or 2-year-0ld store
steers., Most land 1s well developed,
with pastures of subterranean clover and
volunteer annual grasses; it has usually
recelved applications of at least 1,25
tonnes of superphosphate per hectare.

Average capabllity for bush grazing 1s
moderate, risling to high in the snow gum
areas and the grassy alpine ash stands.
The presence of clover among ground
flora through almost all of the cattle
runs has 1ncreased carrying capacity.
Lack of water for stock in many places
has been overcome by constructlon of
small tanks or dams fed from springs.
Capabllity for agricultural development
1s moderate in lower areas in the vall-
eys but low elsewhere,

4., Apiculture

The northern section of the block 1s
accesslible but not the southern., Maln
honey flora are snow gum and alpine ash.

5. Wood production

Capability for hardwood timber product-
ion is high in the 12,000 ha of regrowth

Large stands of alpine ash surround
Mount Stirling.



and mature stands of alpine ash 1n this
block., Some of these mature stands 1n
the viecinity of Mounts Buller and Stirl-
ing have been logged and regenerated.
Others around Mount Stirling and in the
Howqua, Delatite, and Jamieson (north
branch) catchments have not been util-
ized. Stands of moist foothlll forests
adjacent to those of mountaln forest
have moderate to high capabilities.
Principal speciles are messmate, mountaln
gum, and manna gum. The balance of pub-
liec land generally carrles dry foothill
forest of pum and stringybark wilith low
capability.

Fach year the five mills (four at Mans-
field and one at Benalla) together cut
about 24,900 m3 of sawlogs from about
330 ha of forest,

6. Minerals

A high ridge in the south-western part
of the block has large reserves of high-
quality slate., Nickel discovery assoc-
iated with Cambrian rocks in the south-
west 1s a possibility. Two former gold-
fields occur along the Jamleson and
Howqua Rivers, but reserves are expected
to be low.

7. Water production

Most of the area recelves more than
1,200 mm preclpitation annually. Main
streams Include the Delatite, Howqua,
and Jamlescon Rivers, with mean annual

discharges of 135,500 M1, 195,000 M1,
and 247,800 M1 respectively. These all
supply high-quality water. This block
falls within the Goulburn basin supply-
ing Lake Eildon (3,390,100-M1 capacity).
The alpine village of Mount Buller has a
reticulated water supply drawn from a
nearby stream.

The capability for water production is
high.

D. Hazards

The soll eroslion hazard 1s high on the
alpine summits of Mounts Buller, Stirl-
ing, Marjorie, and Howltt and the Bluff,.
It 1s moderate to high in sub-alpilne
environments, particularly where solls
are derlved from Devonlan--Carbonifercus
sediments and the ground cover 1s sparse
(such as at Mount Clear and along the
Thorn Range).

The fire hazard is high in this light-
ning-prone area. Protection of the
alplne village at Mount Buller receives
partlicular attention, A flre lookout
1s located on Mount Buller.

Wild dogs sometimes attack sheep in the
Buttercup Creek area. Twelve noxlous
weed specles have been recorded in the
block, including ox-eye daisy, St.
John's wort, sweet brilar, and varlous
thistles. Tutsan 1s a particular prob-
lem in the Howqua valley, and black-
berries are common in some localitiles.



3.

A. Location and Land Tenure

Cobbler block covers a total of 66,300
ha, all of which 1s publie land. An
area of 8,500 ha 1n the west is reserved
forest, the remainder belng unreserved
Crown land, except for a small sectlon
of the Mount Hotham Alpine Reserve,.

County of Delatite: Parishes of Mirim-
bah, Wallagoot, Koonlka, Youpella, Cool-
ungubra, Maharatta, and Harrietwville,

B. Nature of the Land
1. Climate

Rainfall mostly originates from the up-
1ifting of molst westerly alir streams
over the mountains. Annual rainfall
averages between 1,400 and 1,600 mm over
most of the region, increasing to more
than 1,600 mm at Mounts Stirling and
Speculation in the west and the Barry
Mountalns and Mount St. Bernard in the
east.

Low winter temperatures may allow snow
to perslist on the higher peaks and
ridges from June to October, and snow-
falls occur regularly above 1,000 m dur-
ing this period.

TE48 /76 ~18
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COBBLER

2. Geology and physiography

Most of the block 1s deeply dissected
mountainous terraln developed on Ordo-
vician felspathiec sandstones and silt-
stones, overlain In the west by Devonian
sedimentary and lgneous rocks. Ridges
and main streams are aligned in a gen-
eral northerly direction from the Great
Divide, with steep descents of up to

800 m from ridge tops to adjacent valley
floors.
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Mount Cobbler (centre eskyline) as seen from Mount Speculation.

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 Devonian--Lower Car-
boniferous sediments. Escarpments of
sandstones, conglomerates, and Upper
Devonlan acld volcaniecs descend to the
King River valley (predominantly Devon-
lan voleanles and granite) and the Rose,
Dandongadale, and Catherine River vall-
eys (whlch are predominantly cut into
Ordoviclan sedliments),

The Cobbler plateau is overloocked by
Mount Cobbler (1,602 m), one of the most
spectacular and distinctive formations
in the study area. Another feature for-
med on conglomerate 1s the Razor (about
1,400 m) - the north-eastern extremlty
of a precipltous rocky spur extending
east from Mount Despair. The Great Div-
ide continues 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 St. Bernard (1,548 m).



Mount Selwyn 1s situated on Silurian
granite. The granite has intruded the
surrounding Ordoviclan sedlments and
metamorphosed these at the boundary to
form an encireling hornfels aurecle.

The lowest elevatlions in the block are
approximately 500 m where the three
majJor north-flowing rivers - the King,
Buffaleo, and Buckland - flow out of the
study area.

3. Soils

Limited areas of shallow organic loams
occur on the highest areas., The predom-
inant scils on the molst slopes are
friable brown gradational solls, with
shallow forms or stony loams on drier
areas. Stony leoams also predominate on
dry crests and the steepest slopes.

In the lower wvalley areas, friable red
gradational soils are common on less-
steep slopes, and steep valley bottoms
have gravelly loams.

30i1ls on the Cobbler plateau are friable
brown gradational solls, with the
shallow forms belng more common on the
steeper slopes and the plateau margins.

Granitic areas have similar soil
sequences, but in drier areas massive
gradatlonal solls predominate on most
slopes.

In the alluvial valley bottoms, red
gradational solls with weak structure
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and yellow gradational scolls are found
on the terraces, and grey-brown loams
and undifferentiated sands and loams
occur on the lowest levels.

4, Vegetation

Alpine herbfields and heathlands at
1,550--1,660 m on Mount Speculation
include specles such as yam dalsy, snow
grass, yellow kunzZea, snow aciphyll, and
ivy-leaf violet. Dry heathlands at
Mount Misery and the Razor include small
crowea and dagger wattle,

Snow gum open forest cccuples the higher
ridges and spurs from Burnt Hut Knob 1n
the west to Mount St. Bernard 1in the
east at elevations from about 1,300 m up
to 1,600 m. Understoreys may be grassy
(as at Burnt Hut Knob) or heathy.

Mountain gum--snow gum open forests on
the Buckland Spur and Cobbler plateau
have grassy to heathy understoreys and
are found at elevatlions ranglng from
1,000 m to 1,400 m.

Considerable areas of alpine ash forest
cccur 1n the viecinity of Fork Creek and
Clear Hills in the west. Most have been
harvested. Mature stands have grassy
understoreys, becoming more shrubby at
lower elevations. Alpine ash forests
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).
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Sub-alpine woodland below the conglomerates of the Razor.

This vegetation type occuples elevations
ranging from 900 m to 1,350 m.

Narrow-leaf peppermint open forest III
1s the majJor vegetatlon type in this
block. Assoclated trees are manna gum
and mountain gum. Understoreys vary
from mountain tea-tree, through Victor-
lan christmas~bush in wet gullies, to
shrubby or grassy. Manna gums sometlimes
form pure stands along the river flats,
wlth shrubby understoreys of black-
wood, soft tree-=fern, prickly currant-

bush, austral bracken, and common
groundfern.

Mountain swamp gum woodlands with an
understorey of Ovens wattle, fish-bone
water-fern, and red-frult saw-sedge
pecupy sectlons of the maln streams.
Broad-leaf peppermint, candlebark, and
sometimes brittle gum forests occupy the
drier ridges and slopes, while open
forest I may be found on dry precipitous
slopes such as around the Cobbler
plateau and King Spur.



5. Fauna

Seventeen native mammal specles (two
monotremes, two macropodids, six phalan-
gerids, the common wombat, two dasyur-
ids, two rodents, one bat, and the
dingo) have been recorded, Introduced
mammals recorded here include the sambar
deer. Forty-nine native bird, one rep-
tile, and three amphibian species are
known to inhabit the block.

Streams provide wetland habltats, the
most significant being the major rivers.
Riverine forests of manna gum and
narrow-leaf peppermint and mountain
swamp gum woodlands are asscoclated with
major rivers. Alpine heathlands and
herbfields are restricted to the highest
peaks, such as at Mounts Speculatlon and

The wonga pigeon frequents wet open
foresat.

Cobbler and the Twlns, Sub-alpine wood-
lands mainly occur on the Cobbler plat-
eau and along the Barry Range. Wet open
forests are extensive, and dry open for-
ests are restrlcted to the steepest
driest slopes.

Wetlands support populatlons of platypus
and eastern water rats, and some water-
birds.

Riverine forests and woodlands provide
hablitat for the eastern grey kangaroo,
greater glider, common wombat, bush rat,
dingo, and other mammals. Birds include
the superb blue-wren, pilot bird, rufous
fantall, and eastern whipbilird.

The 15 birds recorded for alpine heath-
lands and herbflelds are typlcal of thils
block.

Mammals in sub-alpine woodlands include
the echidna, ring-talled and brush-
talled possums, greater glider, common
wombat, brown and Swainson's antechlnus,
bush rat, and dingo. Thirty-five bird
specles recorded in the woodlands are
typical of this habltat, but another two
(the pallid cuckoo and noisy friar-bird)
are summer visitors typleal of lower
elevations.

Mammals in wet open forest include two
macropodids, three phalangerids, two
dasyurlds, one rodent, and one bat. All
41 bird specles observed were typical of
thls habitat elsewhere in the alpilne
study area.
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The eight native mammal specles and 34
bird species recorded in dry open forest
are typlcal of this habltat elsewhere in
the study area.

Only one specles of reptile and one of
fish = McCoy's skink and the brown trout
- are recorded for the block. Recorded
amphiblans are the commcn eastern frog-
let, eastern banjJo frog, and Lesueur's
frog.

6. Land systems

The Stirling, Tolmle High, King Low,
Tolmie, Wermatong High, Dandongadale,
Darbalang, Cobbler, Koonlka, Buffalo,
Speculation, Catherine River, Cambatong,
Selwyn, Wandliligong, Barry Mountains,
luller (Sedimentary), and Stanley's Name
land systems are represented in the
block.

C. Present Use and Capabilities
1l. HNature conservatlon

Capabllity for nature conservation 1s
high. Environments range from sub-
alpine 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 froetit,
Bogong dalsy-bush - 1s endemlc to the
study area. The Baw-Baw berry (Wittet-
einta vaceiniacea) 1s highly significant
as 1t i1s endemlc to Victoria, being

The Crosscut Saw lies on a popular bush-
walking route.

known only 1in the Baw Baw--Donna Buang--
Lake Mountaln region and in a gully-head
between Mounts Cobbler and Koonika. The
lilac berry (Trochocarpa clarkei) 1s en-



demic to the western half of the Victor-
ian alps, and the Omeo gum (Eucalyptus
neglecta) 1s endemic to the Viectorlan
highlands,

2. BRecreatilon

The many recreatlon attractions here in-
clude a number of major streams, Mount
Cobbler, Cobber Lake and waterfall, and
the Barry Mountains (including the
Viking--Razor area). Capabllitles are
very high for bushwalking (particularly
in the Razor--Viking area) and fishing,
high for adventure driving, moderate for
hunting and c¢ross-country skiing, and
low for rock climbing.

The area 1s popular with many bush-
walkers. In the western sectlon, easy
access and spectacular natural features,
such as Mount Cobbler, the Crosscut Saw,
and Mount Speculation - combined with
good campsites afforded by the King
River and other places where water 1s
plentiful - give the area a high capa-
bility for bushwalking. This section is
regularly used on weekends and long
weekends. The Barry Mountains usually
form part of extended trips.

The King River, Cobbler plateau, and
Catherine Saddle areas are often used
for recreation driving in both four-
wheel=-drive vehlcles and trail-bikes.
Many wisit the campsltes at King River
Hut and Cobbler Lake. Tracks up the
Buffalo River and Buckland Rlver valleys
are regularly used as links with the

King River at Pineapple Flat.
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Wonnangatta valley and the Tea Tree
Range.

Sambar deer are hunted in several locat-
ions, particularly along the main river
valleys such as those of the King,
Catherine, and Buffalo Rivers.

Cobbler block contalns several highly
regarded trout streams, the more access-
ible being the King, Buffalo, and Buck-

Cattle graze in grassy alpine ash
foreata.

land Rlivers. The Catherine and Rose
Rivers are less accesslible.

Cross—country skling takes place con the
Cobbler plateau and the broad ridge
south to Mount Speculatlion. The Cross-
cut Saw from Mount Speculation to Howitt
1s sultable for experlenced skiers only,
and 1s infrequently negotlated.

Cliffs in the Razor and Mount Cobbler
localities offer some opportunities for
rock climbing, but are rarely climbed.

3. Agriculture

Ten grazlers 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 during the summer.
With the exception of the narrow-leaf
peppermint forests in the King River
valley, they malnly graze at the higher
elevatlons through snow gum and alpine
ash forests. These cattle, mostly Here-
fords, come from properties around Mans-
field and Merrijig.

In the eastern sectlon of the block,
cattle graze the valleys of the Dandong-
adale, Catherine, Buffalo (East and West
branches) and Buckland Rivers the year
round, although concentrating on the
upper reaches in warmer months and the
downstream tracts in the cooler months.

The river flats of open manna gum and
gswamp gum forests and the lower slopes



of narrow-leaf peppermint forest receive
most of the grazing. About 260--300
cows wlth calves have been grazed 1in
recent years. Home properties are down-
stream along the major river valleys,
for example at Brookside and Bowmans
Forest.

There 1s no private land in the block.

Capability for bush-grazing is high at
the higher elevations and also 1n the
river valleys. Carrying capacity in
some of these valleys has been increased
by removal of small trees, application
of superphosphate, and introduction of
clovers.

4, Apiculture

Access 1s poor., Maln honey flora are
snow gum, alpine ash, narrow-leaf
peppermint, broad-leaf peppermint, and
various ground flora specles. The west-
ern part of the block receives regular
use by a few beekeepers.

5. Wood production

Capability for hardwood production is
high in most of the 11,000 ha of re-
growth and mature alplne ash stands.
Some accesslble stands around Mount
Stirling in the west and Mount Selwyn in
the east of the block have been harvest-
ed and regenerated; logging 1s contlnu-
Ing in the mature stands 1n the heads of
the King and Catherline Rivers. Stands
of moist foothill forest, generally
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adjacent to stands of mountaln forest,
have moderate to high capabilities.
Principal commercial specles are mess-
mate, mountaln pum, and manna gum.

Each year, the seven mills (five at
Mansfleld, and one each at Wangaratta
and Eurobin) together cut about 27,500
m3 of sawlogs from 370 ha of forest.

6. Minerals

At 1ts eastern end, the block extends
into the Harrietville gold-field, which
stl1ll has possibllitiles for further gold
production. The Upper Devonian--Lower
Carboniferous Avon group of sediments
within the block have a low potential
for sedimentary copper or uranium min-
eralization.

T. Water production

The headwater catchments of the Buck-
land, Buffalo, Catherine, Dandongadale,
Rose, and King Rlvers are included in
the block.

All areas within the block receive at
least 1,200 mm of precipltation annually
- mostly in winter and spring, as indil-
cated by gaugings on the Ovens River at
Wangaratta. These show that peak dis-
charges are between July and October and
that 14% of the average annual discharge
occurs durlng the 6 months December to
May, including 3.5% 1in the 3 months
January to March. The table overleaf
shows mean annual dlscharge rates. All
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River Gauging station Mean annual _7
discharge (M1)

Buckland Lower Buckland 146,212
Eandongadale Matong North 67,092

King Pineapple Flat 86,480

Rose Matong North 65,293
Catherine No record

Buffalo Abbeyard 127,195

streams contribute hlgh-quality water
with mean salinities of less than 30 mg
per 1.

The King River supplies Lake William
Hovell (capacity 12,300 M1), which is
used to safeguard rural development on
the lower King River. The Rose, Dan-
dongadale, Buffalo, and Catherine Rivers
supply Lake Buffalo (24,100 M1 capacity)
- which, together with Lake William
Hovell, serves about 6,000 ha of irriga-
tion land at present.

The capability for water production is
high.

D. Hazards

The soll eroslon hazard 1s highest in
the sub-alpine woocdlands, particularly
where accompanying solls are derived
from sandstone, as on the Cobbler plat-
eau, The fire hazard 1s high. Noxious
weeds ineclude blackberry, ox-eye dalsy,
5t. John's wort, tutsan, and sweet
briar.
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A. Loecatlion and Land Tenure

Licola block covers a total area of
48,750 ha, of whieh 44,000 ha (90%) is
public land. Most of thils is unreserved
Crown land except for 875 ha of reserved
forest east of a broad strip of freehold
land along the Macallster Rlver, and a
small reserve beslde the Wellington
River.

County of Wonnangatta: Parlshes of
Licola, Doledrook, Sargood, Buragwonduc,
Moroka, and Tamboritha.

County of TanJil: Parishes of Narrobuk,
Narrobuk North, Worrowing, and Sargood.

B. Nature of the Land
1. Climate

The prevalling westerly alr stream de-
posits most of its moisture on the wind-
ward slopes and higher elevations of the
Divide. Less rain falls on the lee side
from this source, and consequently a
large rain-shadow exists 1in the Macalis-
ter, Wellington, and Dolodrock River
valleys. Winter rainfall in the valleys
is much less than that for the surround-
ing peaks.
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LICOLA

Average annual rainfall is T41 mm at
Liceola, 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. Ann-
ual rainfall 1s supplemented 1n the
drier areas by moist southerly and east-
erly air streams and occasional thunder-
storms 1in summer.

Low winter temperatures may allow snow
to persist on the hlgher areas around
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Trapyard Hi111 from June to October, and
snowfalls occur regularly above 1,000 m
during this periocd.

Lake Tali Karng, formed by an ancient
landelide, 18 a popular feature.

2. Geolopy and physlography

The block 1s characterized by deeply
dissected sedliments, with drops of up to
600 m between ridges and adjacent valley
floors. The eastern border follows a
ridge south from McFarlane Saddle (1,490
m) to Mount Hump (1,591 m), and includes
two small plateaux to the west of Mount
Wellington and one at Gable End (1,587
m). Lake Talil Karng, a unique feature
in the Victorlan 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 com-
posed of Upper Devonlan acld wvolcanics.
The main streams - the Macallster 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 Carbonifercus sand-
stones, slate, and conglomerates. These
overlie Upper Devonian volcanlcs and
conglomerates - outeropping as a north--
south band west of Mount Margaret.
Further east in the Carey Creek and
Dolodrook River, the sediments are Lower
Ordovician (shown on the map as Silur-
ian) sandstones and shales cut in an
east--west directlion by faults that have
exposed a band of Cambrlian limestones,
serpentine, cherts, and shales and also
bands of Upper Ordovician sediments.

Cambrian greenstone outcrops on Cob Spur
to the west of Licola, but almost the



entlre topography of this region - in-
cluding Mount Useful (1,450 m) on the
western border of the block - has been
formed on Lower Ordovielan sandstones
and slltstones, which were previously
thought to be S1lurlan 1n age. Tertiary
basalts overlie the sediments at the
Spring H1ll plateau and west of Bur-
goynes Gap in the scouth.

Extensive river flats of Quaternary all-
uvium adjoin the Macalister River south
from Licola.

3. Soills

The dominant solls on most slopes are
friable brown gradatlional solls. At
lower elevations, dry slopes have mass-
ive gradational solls, moist slopes have
friable red gradational sclls, and
valley bottoms carry gravelly loams.

Red duplex sclls predominate in lowland
valleys on rolling to low hilly topog-
raphy.

Stream terraces have red gradatlonal
s0ils with weak structure and yellow
gradational soils, and the stream flats
usually have grey-brown loams and un-
differentiated sands and loams.

L, Vegetation

Around Mount Useful at elevations rang-
ing from 1,200 to 1,400 m is a large
area covered by low thlckets of ash-
mallee, snow gum, and black sallee, with
an understorey including alpine phebal-
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ium, alpline oxylobium, alpine wattle,
lilaec berry, and sub-alpine beard-heath.
This understorey extends into open areas
to form heathlands in some drainage
lines. Ash-mallee again occurs in mix-
ture with snow gum on a saddle north-
east of the Sentinel. 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 ridges,
and heathlands and grasslands are found
in saddles and drainage llines.

Alpine ash forests occur 1In the head-
waters of Serpentine and Mount Useful
Creeks and around Green Hills. Some
mature stands occur 1in these locallties,
above Lake Tall Karng and in the Mc-
Farlane Creek headwaters. These forests
grow between 800 and 1,250 m elevation
at Mount Useful and 1,100--1,400 m above
Lake Tall Karng. Shining gum 1in mlxture
with alpine ash, mountaln ash, and
mountain gum occurs in the western sect-
ions of the block at similar elevations.
Understorey specles include mountain
tea-tree, silver wattle, rough coprosma,
and mother shield-fern.

Open forest III has its mailn occurrence
west of the Macallister River, where the
forests are mainly narrow-leaf pepper-
mint and manna gum or mountain gum with
shrubby to grassy understoreys. Mess-
mate stringybark forests grow on molst
sites at several scattered localities
such as Spring H1ll and Mount Margaret.
Mountain grey gum occurs in mixture, and
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understoreys ineclude shining cassilnia,
common cassinia, silver wattle, and
austral bracken. Manna gum forests bor-
der the Dolodrook and Wellington Rlvers.

Most of the lower slopes of these river
valleys support open forest II gnd I.
On the drilest rockilest slopes, the trees
fform a woodland. Open forest II 1n-

Open woodland (ecentre ground) in the
Dolodrook valley.

cludes silvertop and white stringybark
with shrubby to heathy understoreys in-
cluding box-leaf bitter-pea, and shining
cassinia. Other areas have broad-leaf
peppermint, candlebark, and red stringy-
bark with heathy understoreys. Open
forest I inecludes broad-leaf peppermint,
red stringybark, and red box. Under-
storeys may be heathy or grassy, lnclud-
ing 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
calcareous gradational solls derived
'rom Cambrlian sedimentary rocks at elev-
ations of 500-=700 m near the Dolocdrook
River.

5. Fauna

Ten mammal, 120 blrd, five reptile, nine
amphibian, and three fish specles are
documented. The avifauna 1s better
known here than 1n 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. Rilverine
forests are assoclated with most
streams. Sub-alpine woodlands occur
around Mount Skene and near Mount Well-
ington, while wet open forests flank the
woodlands at lower elevations. Dry open
forest predomlnates 1n the central sect-



ions of the block, and semli-cleared land
and farmlands are situated along the
Macalister River.

The platypus 1inhablts major streams, and
19 specles of waterbirds have been
observed in the wetlands of this block.

Riverine forests are known to be inhab-
ited by the eastern grey kangaroo, black
wallaby, sugar glider, greater glider,
common wombat, brown antechinus, and
bush rat. Of the U5 species recorded in
riverine forests, 17 occurred mostly in
this habltat, namely pallld cuckoo,
azure kingfisher, tree martin, failry
martin, Australlian ground thrush, superb
blue-wren, large-bllled scrub-wren,
pllot-bird, southern yellow robin, ruf-
ous faritall, eastern whipbird, mistletoe
bird, yellow-tufted honeyeater, New
Holland honeyeater, eastern spinebill,
red-browed finch, and satln bower-bird.

The 19 bird species recorded for sub-
alpline woodland are typilcal of this
habltat elsewhere in the study area.

In wet open forest, the six native
mammals and most of the 55 native birds
are typleal of this habitat. Of partic-
ular interest, however, are records of
the peregrine faleon, brush cuckoo, red-
browed tree-creeper, little friar-bird,
noisy friar-bird, little lorlkeet, pink
robin, and rose robin.

The seven mammal specles recorded in dry
open forest are typical of this habiltat.
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Leaf green tree frog.

The 59 native bird speciles recorded in-
clude the painted quall, little cuckoo-
shrike, white-winged triller, spotted
guaill-thrush, jacky winter, restless
flyecateher, brown tree-creeper, and
regent honeyeater,

REecords for the block include flve rep-
tiles - the Gippsland water dragon, tree
dragon, garden skink, copperhead, and
brown snake - and nine amphiblans -
brown tree frog, Lesueur's frog, Ver-
reaux's tree frog, common eastern frog-
let, Viectorian froglet, spotted grass
frog, southern toadlet, leaf green tree
frog, and brown-striped frog.

Cox's mountaliln trout has been recorded
in Lake Tall Karng and Nigothoruk Creek.
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The brown and rainbow trout inhabit the
maln streams,.

6. Land systems

The Graham, Wongungarra, Buckenderra,
Connor's Plain, Traralgon, Ben Cruachan,
Barkly, and Snowy Plains land systems
are represented in the block.

C. PFresent Use and Capabllities
l. HNature conservation

Capability for nature conservation is
high. Environments range from sub-
alpine thickets of ash-mallee to open
grassy woodlands. Lake Tali Karng 1s a
unigue feature of the study area.

Geology 1s varled and includes fossilif-
erous limestone of Cambrian age. The
Junetion of the Barkly and Macallster
Rivers 1s the type locality for the
butterfly Holochila consimilis goodingi.

Twenty-two specles of plants in this
block are consldered to be significant.
In additlon, the only Viectorlan record
of a damplera, closely related to Dgmp-
iera scottiana 1n New South Wales, 1s
located Just outslde the study area near
Burgoynes Gap.

Many specles are of great slgniflcance
due to their restriction in Vietoria to
the Macalister River watershed. These
Include a boronla previously known only
in Tasmanla (Boronia e¢itriodoral; a

mint-bush (Prostanthera sp. aff. rotund-
ifolia, near Mount Margaret), which is
closely related to the round-leaf mint-
bush; the dense mint-bush (P. decuss-
atal); three other rare mint-bushes -
Progtanthera rhombea, P. sp. aff. rhom-
bea, P. sp. aff. howellige - and two un-
described gulnea-flowers (Hibbertia
spp.) near Licolaj; a specles reparded as
a New South Wales endemic until discov-
ered near Burgoynes Gap - Goodenia het-
erophylla; and the most westerly Victor-
ian record of the pinnate goodenia (G.
grandiflora var. maemillanii).

2. Recreatlon

This block 1is one of the most accessible
from Melbourne. Its main attractions
are the rivers, rugged ranges, Lake Tall
Karng, and the chromite mine. Capabili-
tlies are very high for bushwalking, high
for fishing, moderate for recreation
Ariving, horse-riding, hunting, and
canoeling, and low for rock c¢limblng and
fossicking.

The major features attracting bushwalk-
ers to this relatively accessible block
include Mount Useful, Mount Hump, Gable
End, Lake Tali Karng, the Dolodrook
River, the chromite mine, and the Well-
ington River. The area east of the
Wellington River has had a long history
of intensive use by bushwalkers. Tracks
from this River to Lake Tall Karng and
Mount Wellington vlia Mount Margaret and
the Carey River are frequently used.
More-experlienced walkers often use the
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Miller Hut near Gable End.

track from Ben Cruachan to McFarlane Organlized horse-riding parties of 12 to

Saddle via Mount Hump and Gable End. 20 riders sometimes visit the Lake Talil
Karng area.

Lake Tall Karng and McFarlane Saddle

area are popular campsltes for walkers Recreatlon driving involved heavy use of
as well as other user groups, such as the tracks 1nto Tall Karng from MeFar-
school and youth groups assocliated with lane Saddle and the Wellington Rilver
permanent accommodation at Licola and untll these were closed to vehicles.
Breakfast Creek. Tracks west of the Macallster River,

]
TE48/T6—=19



270

such as the Cob Spur and others provid-
ing access to Serpentine Creek, are
sometimes used to get to fishing and
gemstone sites., Use of tracks by trail-
blkes has a simllar pattern to four-
wheel-drive activities. The Mount Mar-
garet area recelves frequent use.

Some deer-~hunting occurs in the block -
for example around Mount Useful Creek
and Lake Tall Karng. HRabbits and foxes
are mainly hunted on and around prilvate
property.

The Macalister and Wellington Rivers
provide trout angllng for flshermen,
many of whom camp at variocus sites along
the Wellington River. Lake Tall Karng
also provides trout fishing.

The section of the Macalister Rilver in
this bloeck 1s a popular canceing stream
that can be consistently used in winter
and spring when river levels are high,
and at other times after prolonged rain.
A popular weekend trip 1s from Glencairn
on the Barkly River to Cheyne Bridge.

Gemstones are sought-after in Serpentilne
Creek.

The c¢liffs around the Sentinel and Gable
End have been explored by climbers, but
are infrequently climbed because of
thelr inaccesslible locatilon.

The Wellington River 1s a popular camp-
ing area, and many plcnlic and camplng
facilities are provided along 1it.

3. Agriculture

5ix graziers use the public land. One
grazier runs cattle in the alpine ash,
snow gum, and narrow-leaf peppermint
forests between Mount Useful and Spring
Hill. About 100 dry cattle graze here
from early December until the end of
April, belng brought to the runs via
Licola or from Seaton via Mount Useful.

In the eastern section of the block,
cattle graze along the Wellington,
Carey, and Dolodrook Rlvers in manna gum
and narrow-leaf peppermint forest or in
open woodland. About 340 dry cattle
graze here during the winter, from home
properties at Maffra, Glenmaggle, and
Licola. The cattle are malnly 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
developed for agriculture. Undeveloped
land is generally steep. Private land
at Spring H1l1ll plateau 1s used for beef
production. The fertile river flats,
together with the undulating slopes, are
used mainly for cattle-grazing, in con-
Junction with summer and winter grazing
runs. Some sheep are alsc run for wool
production.

Average capability for bush grazing 1s
moderate. The alpine ash or shining gum
forests, where they are open with grassy
understoreys, have a high capability.
The eastern sectlon has value for winter



The Macalister River in high flow.
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grazing. Cattle are brought to these
grazing areas directly from home proper-
ties or are brought down from the adjac-
ent high country. Capablility for agric-
ultural development is low.

4, Aplculture

Access 1s good in the central and west-
ern sections, but poor elsewhere. This
block has produced large crops of first-
grade honey. Maln honey flora are snow
gum, ash-mallee, black sallee, messmate,
but-but, long-leaf box, red stringybark,
red box, yellow box, mountain grey gum,
shining gum, narrow-leafl peppermint,
sillvertop, yellow strlngybark, eurabble,
yertchuk, and red ironbark.

5. Wood productilion

Capability for timber production by re-
growth mountain forests is high in the
west of the block, where extensive
stands of alpine and mountain ash have
been mostly logged and regenerated. In
the east only scattered stands of alplne
ash ocecur, mostly to the north of Lake
Tall Karng. Licola block contains about
3,000 ha of mountain forest. Moist
foothill forests of messmate, mountaln
grey gum, and manna gum adjJoin these 1in
the west and have moderate to high timb-
er production capabilities. The balance
of the public land carries unproductive
dry foothlll forest of red stringybark,
broad-leaf peppermint, and various boXxes
and gums, with low capability for timber
production.

S1x sawmllls at Heyfleld annually cut
about 10,800 m3 of sawlogs from 150 ha
of forest. A.P.M. obtalins pulpwood
supplies from integrated harvesting
operations.

6. Minerals

Cambrian rocks have some capability for
nickel production. The serpentinite at
Licola and the Doleodrock River has some
value as an ornamental building stone.
Chromite at the Dolodrook Rlver has been
mined in the past. It 1s accompanled by
limestone and corundum deposlts.

Gravel extraction sltes are located
along major logging roads in the area.

T. Water production

The Carey and Wellington Rivers form the
north-eastern boundary of this block,
and it is bilsected by a sectlon of the
Macalister River.

Rainfall within the block varies from
less than 700 mm per annum at the south-
ern end to more than 1,200 mm in the
west and north-east. Preciplitation has
a spring maximum and summer minimum, the
Macalister producing 17.5% of 1its mean
annual output in the 6 months December
to May, ineluding 4.5% in the 3-month
periocd January to March. Measurements
at Licola have shown the Macalister
River to have a mean annual discharge of
465,730 M1, No records exist for other
streams 1n the block.



The Macalister River supplies high-
quallity water (mean salinity level 47 mg
per 1) to Lake Glenmaggie, which is
outside the study area. Lake Glenmaggle
has a capaecity of 190,300 M1 and is the
source of irrigation water for the
Maffra--3Sale Irrigatlion Area, which
totalled 19,155 ha in 1973/7A.

Capabllity for water production is mod-
erate.

D. Hagzards

The scll erosion hazard is high in the
eastern portion of the block, where sub-
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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
eroslon. The fire hazard 1s 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 noxlous weed recorded include
blackberry, St. John's wort, ragwort,
and sweet briar.

Rabblts can be a problem around Licola
and along the Macalister River.
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A. Location and Tenure

Barkly block covers a total area of
59,750 ha, of which 54,250 ha (91%) is
public land, Most of the publiec land 1s
unreserved Crown land (48,150 ha), with
the remalnder as reserved forest, malnly
in the north along the Great Divide, and
a8 a small water reserve,

The freehold land is sltuated along the
Barkly and Macalister Rivers.

BARKLY

County of Wonnangatta: Parishes of
Licola, Licola North, and Crookayan.

B. Nature of the Land
g8 Climate

The lower slopes of the Macalister River
valley are in a raln-shadow area, but
annual rainfall 1ncreases towards higher
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 on the northern and
eastern borders receives high rainfalls
from the molst prevalling westerly air
stream. Important additions to rainfall
in the rain-shadow areas come from moist
southerly and easterly alr streams and
necasional thunderstorms in summer.

Winter snowfalls are regular on the
higher elevatlons throughout the block,
and may perslst from June to October on
the highest parts of the Divide (Mount
Clear--Mount McDonald).

2. Geology and physlography

Most of the block ls moderately dlssect-
ed mountainous terraln developed on



Upper Devonian--Lower Carboniferous
sediments, with drops of up to 600 m be-
tween ridges and adjacent valley floors.
Mount McDonald (1,626 m) has preclpitous
escarpments on its north face.

The topography 1ls dominated by a seriles
of north--south rildges, including the
Great Divide from Mount MeDonald to
Spring Hill, the Nobs and Bull Plain
Spurs, and the Butcher Country Spur.
The main streams flow south and include
the Barkly, Macallster, and Caledonia
Rivers.

Several small plateaux occupy the inter-
fluves between the maln streams, such as
those along Middle Ridge, Mountaln Ash
Spur, Bull Plaln Spur, the Butcher
Country Spur, and the Macalister Spur.
Small Tertiary basalt remnants appear on
some plateaux.

A belt of Cambrian volcanics (Howqua
greenstone) and Lower Ordovician sedi-
ments (shown on the map as Silurian) has
been exposed by faulting along the west-
ern border of the block. Quaternary
sediments are located on the Macalister
River upstream from Glencalrn.

3. Solls

The predominant solls on most slopes in
the block are friable brown gradational
solls. The highest areas around the
Dividing Range have shallow organic
loams with small areas of peats and
humified peats.
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The drier slopes, and particularly those
of the lower valley sides, have massive
gradatlional solls. Gravelly loams are
common in steep valley bottoms,

Stony loams are common on narrow crests
and very steep slopes at all elevatlons.

small, and usually 1solated, areas of
stream alluvium cccur along the main

Upper Devonian sandstone, Kendall Flat
by the Macalister River.
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streams, with the largest area at Glen-
calrn having dark cracking clays and
grey-brown loams.

L, 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
alplne pepper). Mountain gum--snow gum
open forest has 1ts maln occurrence on
the Pine Creek plateau, Macalister Spur,
and Blue Plaln Spur at elevations of
1,150-=1,400 m. The low understorey in-
cludes gorse bitter-pea, snow grass, and
clustered everlasting.

A number of scattered stands of alpine
ash occur in this block between about
800 m (in sheltered localities) and
about 1,200 m. Some mature stands at
elevations of 900--1,50C m remaln to the
south of Square Top and the Nobs.

Stands along the Great Divide are mostly
logged, except for a fire regrowth stand
in MeMillans Creek, The understoreys
are mainly scrubby. Common plants
present inelude hop bltter-pea, slilver
wattle, common cassinla, and derwent
speedwell.

Mountaln ash forest consists mainly of
fire regrowth stands located at elevat-
ions 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
contaln 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-leaf
peppermint forest 1n assoclation with
manna gum, mountaln gum, and candlebark,
Understoreys include hop bitter-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 Mountaln
Ash Spur, and in Tiger Creek. Under-
storey species include blanket-leaf,
soft tree-fern, and musk daisy-bush.
Manna gum forests with understoreys of
river lomatia, Vietorian christmas-bush,
hazel pomaderris, mountain correa,
blackwood, and sweet bursaria are found
along some rivers.

Open forest II predominates 1n the east-
ern section of the block where slopes
are steep and rainfall is relatively
low. The main vegetation unit is broad-
leaf peppermint and brittle gum, with
low heathy to shrubby understoreys that
include narrow-leaf bitter-pea, handsome
flat-pea, small-leaf parrot-pea, and (at
higher elevations on Plne Creek plateau)
mountain banksia. In the south of the
block, yellow box, but-but, and red
stringybark forests grow on the lower
slopes. Understoreys are grassy and
include kangaroo grass, tussock grasses,
and wallaby grasses.

Open forest I i1s found on the driest
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. TFauna

Fourteen native mammal, 96 native bird,

and five amphlblan specles have been re-
corded 1n the block,., Avifauna are well

documented around Llecola and Glencairn.

The sambar deer 1s known in the area and
rabblts and foxes are plentiful.

Wetlands and riverine forests occur
mainly along the major streams. Sub-
alpine woodlands are restricted to the
Butcher Country Spur and the Great Div-
lde and to high ridges in the north of
the block, while wet open forest pre-
dominates in the west of the block. Dry
open forest predomlnates 1n the eastern
and southern sections.

Seven waterbirds - the little pled corm-
orant, 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 specles, including the
greater glider, feather-talled gllder,
and chocolate wattled bat. The 55
native bird species recorded 1lnclude
uncommon ones for this area - the wee-
bill, heath-wren, Jacky winter, and New
Holland honeyeater - as well as typleal
birds such as the eastern whipblrd,
southern yellow=robin, and yellow-tufted
honeyeater,
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Three small terrestrial mammals and one
arboreal mammal have been reccorded in
sub-alpine woodland.

Wet open forest provlides habltat for
recorded mammals, includlng the bobuck,
that are typical of this habltat else-
where 1in the study area. Several birds
recorded here are of interest. These

Sambar deer inhabit the bloek.
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are the brush cuckoo, cicada-bird, red-
browed tree-creeper, ollve~backed
oriole, king parrot, horsefield bronze-
cuckoo, satin fly-catcher, shrike-tit,
mistletoe blrd, and nolsy friar-bird.

Dry open forest has simllar mammal
species to wet open forest., Many bird
specles are also common to both, but
additional specles recorded in dry open
forest include palnted quall, spotted
quall-thrush, rufous songlark, buff-
rumped thornbill, scarlet robin, rest-
less fly-catcher, brown tree-creeper,
yellow-tipped pardalote, fuscous honey-
eater, diamond firetall, and white-
winged chough.

Brown trout, rainbow trout, and river
blackfish almost certainly occur in many
streams. Lesueur's frog, common eastern
froglet, brown tree frog, leaf green
tree frog, and Verreaux's frog have been
recorded 1n the block.

6. Land systems
The Mt. Skene, Darbalang, Barkly,
Berrmarr (Sedimentary), Connor's Plailn,

Stanley's Name, and Graham land systems
are represented in the block,

C. Present Use and Capabillities
1. Nature conservation
The capability for nature conservation

is high. Environments range from sub-
alpine woodlands to riverine forests.

The north-eastern section 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 this
bloeck considered significant, cat's taill
(Koeleriaq australiensis) 1s highly sig-
nificant, the only Victorian record for
this grass being on the Butcher Country
Spur. The Bull Plain Spur 1ls the area
where the Bogong gum (Eucalyptue chap-
manial) 1s found 1n one of its rare
cccurrences south of the Great Dividing
Range, and is the most westerly locality
of the rare mountain leafless bosslaea
(Bossiaea bracteosa).

2. Recreation

The main features of recreational inter-
est are rugged ranges and major rivers
with some inaccessible sections 1in the
north-east of the block. Capabilities
are high for adventure driving and fish-
ing, and moderate for bushwalking, hunt-
ing, and canoeing.

Apart from the route along the Great
Divide, the most popular bushwalking
routes include those from the Barkly
River bridge to Mount Tamboritha and
from Glencairn to Howltt Hut or Mount
Tamboritha via the Butcher Country Spur.
The Barkly River valley 1s 1little used.

Most tracks recelve moderate recreatlion
driving use by four-wheel-drive



vehlcles. They are mainly located on
ridges and spurs such as the Great
Divide, Butcher Country Spur, Bull Plain
Spur, Mountain Ash Spur, and Middle

e
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Mount Ligar (the Crinoline) is a popular
destination for many bushwalkers.

279

Ridge. Trail-bikes have a simllar
pattern of usage, although they may use
overgrown Jjeep tracks more often.

Deer-hunting takes place in this area,
particularly along the Macallister River
and on the Bull Plain Spur and Middle
Ridge.

The Barkly, Wellington, Caledonia, and
Macalister Rivers provide good trout
fishing.

The Macalister River from 1ts Junction
with the Caledonla River to Licola is
often canoed as a weekend trip. Another
weekend trip goes from the Mount Skene--
Barkly River junctlion down the Barkly te
the Macallster River and thence to
Cheyne Bridge. A sectlion of the Barkly
River stretching for several kilometres
above the Mount Skene Creek junctlon may
be negotlated during limlted perlods of
high stream flow.

3. Agriculture

Six cattlemen regularly run stock on the
public land from home properties at
Glenmaggle, Heyfleld, and Maffra. About
400 beasts (150 cows with calves and 100
dry cattle) graze the area in summer,
malnly around the Nobs and Mount Skene
to Connors Flaln, in alplne ash forests
and snow gum woodland. About 300 dry
cattle and some 40 cows with calves
graze during winter, malnly in the vall-
eys or on some lower rldges and plateaux
such as the Bull Plain Spur and Pine



The Macalister River flowing into Lake
Glenmaggie also provides for white-water
ecanoeing, fishing, and swimming.

Creek plateau, Access to the western
sectlion of the block 1s via the Mount
Skene road or vlia Middle Ridge., Access
to the central section is via Bull Plain
Spur and to the eastern sectlon from
routes off the Bennison Tablelands. The
main breeds are Angus and Hereford.

The block contalns freehold land north
of Licola and at Glencalrn, and a small

area on the Bull Plain Spur. Some of
this land has not been developed, due
mainly to 1ts steepness. The main
enterprise 1s beef production, and the
private land is used in conjunction with
grazing runs. Some sheep are also run
for wool,

4. Apilculture

This bloeck 1s little used, It has some
access in southern and central portions,
but 1ittle 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

Capability for timber production is high
in the west and north, where alpine and
mountaln ash forests occur on and below
the Dividing Range from Connors Plain to
Macalister Spur, and on Bull Plain SBpur.
Many of these stands have been logged
and regenerated, and loggling 1s contin-
uing in this area, mainly in the head-
waters of Mount Skene Creek. The block
contains about 4,000 ha of mountain for-
ests.

Commercial molst foothlll forests
adjoining these contaln messmate, mount-
ain grey gum, and manna gum. The bulk
of the remainder contains forest with
low timber-production capabllity. Six
mills at_Heyfield annually cut about
27,000 m3 of sawlogs from 360 ha of for-
est,



6. Minerals

This block has low prospects for sedi-
mentary copper or uranium deposits and
little possibility for other commercial
minerals. Limestone and phosphate
deposits occur in the south near Violet
Hill.

7. Water production

This block contalns the Barkly River
system and a sectlon of the Macallster
River, and is bounded by the Caledonia
River to the north-east and the Welling-
ton River to the south-east. Rainfall
varies markedly over the block, from
less than 800 mm per annum at the south-
ern end to 1,600 mm at the far north.

Discharge rates for the Macalister

River are highest in August, September,
and October. Detalls of this river,
into which the Barkly, Caledonla, and
Wellington Rivers flow, are glven in the
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description of water in the Licola
block. No measurements for 1ts tribut-
arlies are avallable,

The Barkly catchment area supplies high-
quality water, with a mean annual dis-
charge of 90,839 M1 at the Glencairn
Road bridge,

Capability for water production 1s mod-
erate,

D. Hazards

The erosion hazard 1s highest on steep
dry slopes at the lower elevations and
in sub-alpine environments. The fire
hazard 1is high. Fires origlnating from
lightning strlkes are difficult to get
to 1n the 1naccesslble north-east of the
bloeck. Blackberry, St. John's wort,
ox-eye dalsy, and sweet briar are among
12 noxlious weed specles recorded here.
Rabblts are plentiful around the margins
of forests and in farmland.
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6.

A. Location and Land Tenure

Bennison block covers a total area of
86,500 ha, most of which is 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 Mor-
oka, Burgawonduec, Tamboritha, Bolaira,
and Billlabong.

B. Nature of the Land
1. Climate

The Bennison Tablelands, belng elevated
plateaux, have high rainfall. They are
surrounded on the east and west by railn-
shadow valleys (the Macalister and Wonn-
angatta River valleys). In the north
the Great Divliding Range receives a con-
slderable amount of preclpitation from
the uplifted molst westerly air streams
that prevail.

Average annual ralnfall varies from 700
mm at Wellington River to 900--1,000 mm
on Wonnangatta Flats and more than 1,600
mm on the Howitt Plains and the Divide.

BENNISON

Snowfalls occur regularly above 1,000 m
and snow may persist on the colder,
higher elevations of the upper Bennison
Tablelands and Great Divide from June to
October.

2., Geology and physlography

The landscape is dominated by plateaux
and tablelands, from Mount Howitt (1,746
m) and Howltt Plains plateau in the
north, through the extenslve Bennison




Tablelands (1 ,EGD——I,ME}D TTI}, to Trapyard
H11l (1,607 m) and Mount Tamboritha
(1,641 m) in the south. The Bennison
Tablelands contaln a number of rounded
prominences, the highest of which is
Mount Reynard (1,707 m). Tertiary
basalt caps many plateaux and mountains
in the north. Its largest extent 1s at
Howitt Plains and near Bryces Plain,

Streams draln away from the eentral
tablelands in deeply dissected valleys
towards the Macallster and Caledonila
Rivers in the west, the Wonnangatta and
Moroka Rivers in the east, and the Well-
ington and Carey Rivers in 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 to
Mount Howitt, Mount Magdala (1,676 m),
Mount Clear (1,719 m), and the Macalist-
er Spur.

Geology 1s dominated by Upper Devonlan--
Lower Carboniferous sediments 1n the
west and Upper Devonlan volcanies over-
lying Ordoviclan sediments 1n the east.
Upper Devonlan conglomerates are found
beneath the volcanics near Mount Darling
and Carey Creek, or as an outllier at
Mount Short.

Upper Devonlan--Lower Carboniferous sed-
iments, which form the north-east part
of the Macalister sedimentary basin, are
faulted agalnst steeply dipping Ordo-
vielan felspathic sandstone and shale in
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the headwaters of the Wonnangatta River,
A small intermontane basin upstream of
gorges in the Wonnangatta Rlver 1is
formed on Quaternary alluvlium in the
Wonnangatta Rlver valley and two of its
western tributaries.

The lowest elevatlon in the block 1s 330
m at the Junctlon of the Moroka and Won-
nangatta Rivers.

Bryces Gorge at the edge of the Bennison
Tablelands.
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Wonnangatta valley from the Mount Darling Range.



3. Solls

The most wildespread solls are frilable
brown gradational soils, which occur on
molst slopes at most elevatlons within
the block. Crests and steep dry slopes
typically have stony loams, and else-
where on dry slopes massive gradational
solls predominate.

Areas of low relief at high elevation,
such as the Howiltt plains and Bennlson
plains, have organiec loams, shallow or-
ganie loams, peats, and humifled peats.
High crests may have similar soils, al-
though stony loams are more typlcal.

Scolls of basalt areas on the high plains
are similar to those on non-basaltie
rocks, but may be more clayey and have
higher fertility.

On the acid wvolecanic rocks in the east
of the block, solls at the higher eleva-
tions are similar to those on sediment-
ary rocks, but the drler slopes at lower
elevations have massive gradational
solls.

In the rolling country of the Wonnan-
gatta valley, solls are mainly red
gradational solls with grey-brown loams
on the alluvial plains.

4. Vegetation
Alpine herbfilelds and heaths crown the

summit of Mount Howiltt at elevations of
1,660 to 1,720 m. Herbfield plants in-
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clude mountaln gentian, snow grass, snow
aciphyll, yam dalsy, hoary sunray,
orange everlasting, slilver daisy, and
glacial eyebright. Heathland plants in-
clude mountain beard-heath, rusty pods,
and alpine oxylobium. Sub-alpine open
areas comprlse grasslands, herbfields,
mosslands, and wet heathlands. The
largest areas are on the Howiltt plailns,
Racecourse and Snowy plains, at Mount
Reynard (1,660--1,700 m), plains along
Shaw Creek (such as Holmes and Bennison
plains), and plains in the headwaters

of the Caledonla River and Conglomerate
and Piemans Creeks. Elevations range
generally from 1,620 to 1,200 m.

Grassland 1s the predominant vegetation
unit and includes plants such as snow
grass, showy vlolet, and Gunn's butter-
cup. Common mossland plants are
sphagnum moss and candle heath. Wet
heathland plants include snow heath and
mountain baeckea. Molst heathland
plants inelude alpine grevillea, alpine
oxylobium, alpine mint-bush, and rusty
pods.

Snow gum woodland and open forest occupy
most of the Howltt 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 oxylobium, alpine
orites, alpine grevillea, and alpine
pepper, through low heaths with rusty
pods and alpine oxylobium, to grassy
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with snow grass and herbs including
grass trigger-plant.

Mountain gum--snow gum forests generally
grow at lower elevations (1,300--1,440m)
and are located mainly around the open
plalns of Shaw Creek and south of

Doolan plain on the Bennlson Tablelands.
Understoreys are low heathy, with alpine
oXyloblium as a common specles.

Alpine ash forests malnly occupy shelt-
ered slopes around the Howiltt plains and
Bennison Tablelands, but encroach onto
the tablelands between Scrubby Hi1ll and
Mount Tamboritha in the south, at Surv-
eyors Creek east of Doolan plain, and
the plateau south of Mount Darling. The
forests generally occupy elevatlons
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
localities. Understoreys are generally
heathy to shrubby.

Open forest III 1s not extensive 1n this
block. This type 1ncludes manna gum
forests along river environs, narrow-
leaf peppermint forests on molst shelt-
ered slopes such as in the upper Wonnan-
gatta River valley, and pure mountain
gum forests on the Bennison Tablelands
zast of Mount Tamboritha.

Open forest II is much more extensive,
occupying all but the most sheltered

slopes below about 1,500 m. Broad-leaf
peppermint--mountain gum forests predom-
inate at the higher elevations. Under-
storeys may be heathy and 1lnclude gorse
bitter-pea, pale-frult ballart, handsome
flat-pea, and small-leaf bltter-pea. At
lower elevations, red stringybark
replaces broad-leaf peppermint. Other
assoclated tree speciles include long-
leaf box and brittle gum. Understoreys
are heathy, with specles such as daphne
heath, narrow-leaf biltter-pea, golden
grevlillea, and prickly broom-=heath.

Open forest I has similar flora and 1is
limited to the steepest driest slopes.

5. PFauna

Twelve native mammal, 78 native bird,
five reptile, and four amphlblan speciles
and three speciles of native mountailn
trout have been recorded. Introduced
fauna include the sambar deer, starling,
and brown trout.

Wetlands comprise streams and small
water bodles on the tablelands and 1n
the valleys. Rilverine forests are found
along the Wellington, Morocka, Wonnan-
gatta, and Macalister Rlvers and some of
thelir tributaries. Sub-alpine open
areas and woodlands predominate on the
tablelands and higher elevations. Wet
open forest mainly flanks the table-
lands, but occuples some tableland areas
in the south. Dry open forest occuples
steep dry slopes surrounding tablelands
and plateaux.



The little black cormorant, little pled
cormorant, black duck, grey teal, and
coot have been recorded along the Well-
ington Rilver,

Riverine forests support mammals and
birds typlcal of thls habitat elsewhere
in the study ares.

Sub-alpine open areas support natlve
mammals such as brown antechinus, Swailn-
son's antechinus, and bush rat, as well
as the introduced hare, rabbit, house
mouse, and fox. Birds found here in-
clude the emu, black-shouldered kite,
peregrine falcon, nankeen kestrel,
stubble quail, Japanese snipe, Austral-
ian pipit, flame robin, starling (intro-
duced), brown thornbill, white-browed
scrub-wren, yellow-faced honeyeater, and
white-eared honeyeater.

Mammals in sub-alpine woodlands include
five phalangerid species, three small
terrestrlal mammals, and the dingo and
common wombat. The U5 specles of birds
recorded in this habitat include some
not usually observed In sub-glpine wood-
lands - brush bronzewing, palllid cuckoo,
tawny frogmouth, spotted quall-thrush,
Jacky winter, yellow-tipped pardalote,
brown-headed honeyeater, and olive-
backed oriole.

The eastern grey kangaroc, three phalan-
gerlds, three small terrestrial mammals,
the common wombat, and dingo have been

recorded in wet open forest, Birds in-
clude common speciles such as the crimson
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rosella, grey shrike-thrush, red wattle-
bird, and laughing kookaburra.

Similar mammals and birds to those rec-
orded in wet open forest are found 1n
dry open forest,.

Reptiles recorded in the block comprise
the water skink (cool-temperate spec-
ies), Coventry's skink, grass skink,
Spencer's skink, and whilte-1lipped snake.
Four amphiblans - comprising two specles

Swaineon's antechinus.
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of tree fropgs and two froglet specles -
are also recorded. Native fishes com-
prise Kosciusko mountain trout, ornate
mountain trout, and Cox's mountain
trout,

6. Land systems

The Barkly, Stanley's Name, Koonika,
Howitt Plains, Berrmarr (Sedimentary),
Buckenderra, Speculation, Moroka, Bem-
boka, Snowy Plains, Graham, Barry Moun-
talns, Wonnangatta, and Ben Cruachan
land systems are represented in the
block.

C. Present Use and Capabilities
1. Nature conservation

The capabllity for nature conservation
is high. Environments range from alpine
herbfields at Mount Howitt teo riverine
forests. Extensive sub-alplne woodlands
grow on solls derlived from Upper Devon-
lan--Lower Carboniferous sediments. The
Mount Darling Range has been little dis-
turbed.

Twenty-five significant plant specles
oceur in this block, of which nine are
considered to be highly significant.
These 1nclude: two rare plants at Con-
glomerate Creek Falls - the willow-herb
(Epilobium brunnescens), known otherwlse
only 1n New Zealand, and the rare alplne
finger-fern (Grammitis armetrongiil); the
only Victorlan records of the maldenhailr
spleenwort (Asplenium hookeranum) at

Bryces Gorge and the New South Wales
dense midge-orchid (Prasophyllum densum)
in the upper Moroka River; the most
westerly record of the moonwort (Botry-
ehium lunaria) at Mount Howilitt; and the
silver carraway (Oreomyrrhie argentea)
on Bennlson Tablelands. The uncommon
lilac berry (TProchocarpa clarkeil,
endemic to western parts of the Vietor-
ian alps, 1s found scattered over the
Hennison Tablelands. Many predominantly
coastal plants have unusual occurrences
iln the higher elevatlons of the block;
for example, the groundsel Seneeio
bigerratus 1s found east of Mount Spec-
ulation.

2. Heecreation

The main features are high mountains,
the Bennison Tablelands, and Howitt
plalns; the gorges, cliffs, and water-
falls around these; and Wonnangatta
station on the Wonnangatta River. Capa-
bilities are high for bushwalking,
horse-riding, recreation driving, and
cross-country skiing, moderate for hunt-
ing and fishing, and low for rock climb-
ing.

The route along the Great Divide is very
popular for bushwalking. Other routes
frequently used are those between the
Wonnangatta valley and Macallster
Springs, Howitt Hut, or Guys Hut.

Tracks into the Moroka River and between
Mount Tamboritha and Mount Reynard re-
celve moderate attention. Routes along
the Mount Darling Range to the Wonnan-
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gatta and Moroka Rivers are demanding,
and are frequently used by experienced
walkers. Macallster Springs and various
cattlemen's huts make popular camp
sites.

Organlzed horse-riding parties from
Merrlijig and Valencia Creek use cattle-
men's huts or riverside slites for over-
night stops here., Parties varying from
10 to more than 20 riders are accompan-
led by a four-wheel-drive vehicle with
equlpment and food supplies, Places
visited include Howitt plains, Bennlson
Tablelands, Bryces Gorge, and the Wonn-
angatta valley.

Gantner Memorial Hut at Macalister
Springs.

The Tamboritha road across the Bennilson
Tablelands 1ls often used for recreation
driving as part of a through-route to
the Wonnangatta valley or to north-
eastern Victoria. It provlides access
during winter to the snowfields on the
tablelands. Features such as Bryces
Gorge may also be wvislited.

Deer are hunted In several locallties in
the block, such as the Wonnangatta and
Moroka Rlver valleys.

The Wonnangatta and Moroka Rivers, to-
gether wilth small sub-alplne streams
like Shaw Creek, provide trout angling.

Cross-country skiing across the Bennilson
Tablelands 1s inecreasing. Much of the
area does not have as rellable a snow
cover as the surrounding mountalns, such
as Mounts Wellington and Howitt, but 1t
has conslderable potential for ski-
touring. Some skiers traversing the
Tablelands include Mount Howltt and How-
1tt plains 1n the trip.

Although many cliffs fringe the table-
lands and plateaux, very few are climb-
ed. There 1s, however, some potential
for this actlvity.

3. Agriculture

Seven cattlemen use the publle land for
grazing their stock - predominantly
Angus. About 2,200 dry cattle and 200
cows and calves graze the open plailns,
snow gum woodlands, and alpine ash
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Cattle grase on the Bennison plaine. Alpine ash logging regrowth is in foreground.

forests of the plateaux and upper slopes
from November to April or May. In
winter about 350 dry cattle graze the
peppermint--manna gum forests of the
Wonnangatta, Moroka, and Macalister
River valleys. Home properties are at
Licola, Glenmaggle, Heyfleld, and Mans-
fleld. Maln access to the Howltt plains
and the Bennison Tablelands 1s via the
Tamboritha road or Bennison Spur, or via
Dry River from Wonnangatta statilon.

The only areas of private land in this
block are at Higgins Hut, Guys Hut, and
Wonnangatta statlon. These are used for
beef cattle, in conjunction with the
surrounding runs and home propertles,

The capabllity for bush-grazing 1s high
on the Howltt plalns and Bennlson Table-
lands. The river valleys are Ilmportant
winter grazing areas. The area of river
flats along the Wonnangatta could be
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developed for agriculture, but access
and remoteness are problems., Most of
the block has low capability for agriec-
ulture,

4, Apiculture

The main sultable access 1s on the Benn-
lson Tablelands. Mailn honey flora are
snow gum, alpine ash, black sallee,
long-leafl box, red stringybark, and
brittle gum.

5. Wood production

Capability for timber production is
high., Stands of mature and regrowth al-
pine ash total about 11,600 ha. They
grow at several localities such as in
the heads of the Wonnangatta and Macal-
i1ster Rivers, the headwaters of the
streams rising on the Howltt and Benni-
son Tablelands, and around Mounts Tam-
boritha and Arbuckle, Extensive stands
in the south have been utilized slince
1961, and loggling 1s continuing. Large
areas of regrowth occur on the areas
harvested. Commercial stands of molst
foothill forests are not of significant
extent. The remainder of the block is
largely sub-alpine woodlands and dry
foothill forest with low timber-
productlion capabllity.

Each year the 12 mills (five at Mans-
fleld, 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 harvestlng operatilons.
6. Minerals

The Wonnangatta beds in the north-east
may have some potential for gold reef
production., The western part of the
block has a low potential for sediment-
ary copper or uranium mineralizatilon.
Gravel-extractlon siltes are located
along major loggling roads.

7. Water production

The Wonnangatta and Moroka Rivers form
most of the eastern boundary, the Carey
and Wellington Rivers most of the south-
ern boundary, and the Caledonia River a
sectlion of the western boundary of thils
block. The Macallster Rilver and
Caledonia River headwaters are in the
north-west of the block., Streams and
creeks draining the tablelands are
tributaries to those rivers already men-
tioned. Rainfall varies from 800 mm per
annum in the far south of the block to
about 1,600 mm per annum at Mount Spec-
ulation in the north.

No direct measurements of water yleld
from this block are available. Stream
gaugings of the Macallster and Moroka
Rivers and the Mitchell River (into
which the Wonnangatta flows) show maxl-
mum flows in winter and spring. The
water 1s all of high quallity, and the
Macalister River and 1ts tributariles
supply Lake Glenmaggie, a storage out-
side the study ares.



Capability for water production is high.
D. Hazards
The eraoslon hazard 1s moderate to high

over much of this block and soill erosion
is evident on many tracks and on sub-
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alpine plains. The vehicular track into
Macalister Springs has been closed be-
cause of 1its eroded condition. The area
is lightning-prone and the fire hazard
is high. St. John's wort, sweet briar,
and blackberry are prevalent 1In the
Wonnangatta valley.
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Te

A. Locatlon and Tenure

Moroka block covers a total area of
85,400 ha, most of which (83,700 ha -
98%) is publle land. Apart from a small
area of reserved forest (2,060 ha) in
the south-west corner and an 8-ha
reserve beside the Wonnangatta Rilver,
this is all in the form of unreserved
Crown land. Small areas of freehold
land are scattered along the Wonnangatta
River.

MOROKA

County of Wonnangatta: Parishes of
Moroka, Wonnangatta, Miowera, and Budgee
Budgee.

County of Tanjil: Parishes of Nap-Nap-
Narra, Wrixon, Wrathung, and Toolome.

BE. Nature of the Land

1. Climate

The block 1s east of the elevated Bennil-
son Tablelands and well south of the
Great Divide, and hence recelves a lower
rainfall from the prevalling westerly
alr stream than the uplands.

Average annual rainfall exceeds 1,400 mm
at Mount Wellington on the western bor-
der, decreasing to about 1,200 mm on the
elevated Moroka basin. A marked rain-
shadow exlsts along the Wonnangatta
River valley, with less than 700 mm of
ralnfall on the valley floor.

These low-annual-rainfall areas have a
maximum rainfall in spring, with signi-
ficant additions from molst southerly
and easterly alr streams and occasional
thunderstorms 1n summer.

Snowfalls occur regularly above 1,000 m
between June and October, and low winter
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Panoramie view sweeping from Snowy Bluff at left to Mount Kent at right middleground.

temperatures may allow snow to persist
on the higher elevations around Mount
Wellington and Gable End for this
period.

2. Geology and physlography

The bloeck is characterized by a complex
dralnage pattern and rugged, mountainous
terrain. Streams flow south of the
highest point, Mount Wellington (1,635
m), and the Moroka Range towards the

Avon River and Lake Welllngton. The
lowest elevation is 160 m on the Wonnan-
gatta River.

The elevated Moroka basin (1,000--1,200
m) occurs along the Moroka River up-
stream of the Moroka gorge, on Upper
Devonian--Lower Carboniferous sediments
of the Avon sedimentary basin. The
baslin 1s drained by the Morocka 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 Devonian vol-
canics and basal conglomerates.

steeply dipping Ordoviclan felspathic
sandstones and siltstones comprise the
rugged slopes dropping from Mount Kent
(1,562 m) and Castle H11l (1,448 m)
towards the Wonnangatta River.

Some escarpments into the Wonnangatta
and lower Moroka Rivers are precipitous
and provide interesting exposures of
successlve bands of basalt, conglomer-
ates, rhyolites, sandstones, slltstones,
and mudstones, comprising the Avon River
group.

Quaternary alluvium has been deposited

along the Wonnangatta River upstream of
its Junction with the Wongungarra River,
and on the Moroka River above the gorge.

3. Solls

The highest areas, such as Mount Well-
ington and the Morcka Range, have
shallow organle lcams, stony loams, and
limited areas of peats and humifiled
peats.

In areas at intermediate elevations,
where rainfall 1s also falrly high,
friable brown gradational solls pre-
domlnate, but massive gradational solls
occcur where rainfall is not as high.

Most of the lower areas in thils block
have red and stony red gradational solls

with stony leams on crests and steep
slopes. Friable red gradational soils
occur on moist sheltered slopes, and
gravelly loams are found 1n steep valley
bottoms.

Rolling valley bottoms have red duplex
solls on well-dralned areas and yellow
duplex solls where dralnage is poor.

i, Vegetation

Bub-alpine grasslands and wet heathlands
are a notable feature of the Wellington
plateau. These occur in saddles or
dralnage lines such as the Wellington
and Elg Plains. Herbs such as common
billy-buttons, sllver dalsy, and yam
dalsy are scattered among the grass-
lands., Heathland plants include alpine
bottle-brush, spreading rope-rush, and
coral heath in wet sites, with yellow
kunzea, alpine grevillea, alpine oxylo-
bium, and scaly everlastling on drier
gites. Heathlands near Gable End in-
clude mountain needlewood, alpine pheb-
alium, alpine wattle, and alplne west-
ringia.

The plains are fringed by open snow gum
woodlands at elevations 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 pre-
dominate on the Wellington Tablelands
and in the elevated north-eastern sect-



ion of the upper Moroka River catchment
at elevations of about 1,200 to 1,600 m.

Mountain gum and candlebark in mixture
with snow gum is the most common vegeta-
tion type of the Moroka basin floor at
elevations of about 1,000 m to 1,400 m,
but alsoc caps rldges such as Cromwell
Knob, Bleak Hill, Mount Hump, and Snowy
Bluff at elevations up to 1,400 m.
Understoreys may lnclude showy vioclet,
ivy-leaf violet, snow grass, bldgee-
wldgee, and coral heath, or common oxy-
lobium, silver wattle, and gorse bitter-
pea.

Alpine ash forests, both fire regrowth
and mature, occupy the gully heads of
the Avon and Turton Rivers and Valencila
and Freestone Creek catchments at eleva-
tions of about 800--1,200 m., Sheltered
sites in the upper Moroka catchment
carry mature or logged alpine ash for-
ests at elevations of 1,200--1,400 m.
Understoreys at the higher elevatlons
tend to be falrly open with scattered
sllver wattle and mountaln beard-heath
and a fleld layer of tussock grass,
bidgee-widgee, prickly starwort, and
tasman flax-1ily.

Shining gum forests of advanced fire
regrowth and mature stands in mixture
with mountain ash at the lower elevat-
ions cover large areas in the Mount Hump
Creek catchment. Understoreys consist
of low to tall shrubs and often comprise
dense fern gullies, Common species in-
clude silver wattle, Vietorlan christ-
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mas-bush, tree lomatia, musk dalsy-bush,
mother shield-fern, and scrub nettle,
Elevations range from about 400 to 1,200
m. Messmate open forest III to IV (wilth
shrubby understoreys including silver
wattle, common cassinia, blue ollve-
berry, and austral bracken) 1s assoclat-
ed with these forests.

A complex vegetatlon pattern related to
topography occurs in the southern sect-
ion of the block, with open forest IIIL
of messmate stringybark, mountaln grey
gum, or narrow-leaf peppermint, yellow
stringybark forests on southern aspects,
and silvertop forests on ridges. Open
forest I1 predominates on northern
slopes and may include yertchuk and

red stringybark assoclated with silver-
top, or may include red box. Under-
storeys tend to be tall and shrubby on
moist aspects, and heathy to low and
shrubby on drler 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 elevations and red stringy-
bark, 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 along some streams.

5. Fauna

Native species recorded here comprise 10
native mammals, 45 birds, eight
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reptiles, and eight amphibilans. 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 basin as well as in the lower
valleys. Rilverlne forests border many
streams at lower elevations. Open areas
are mostly sub-alpine and mostly
restricted to the Moroka basin, whereas

sub-alplne woocdlands are more wldespread.

Wet ocpen forests are mostly located 1in
the upper Moroka catchment and southern
section of the block. Dry open forest
occuples most slopes in the north of the
block and forms a mosalc with wet open
forest in the south.

The Avon River headwaters area has no
vehioular twracka,.

Birds recorded in riverine forests are
typical of this habitat (see p. 98).

Sub=-alplne wet heathlands are known to
contailn the bush rat and common wombat.
Birds of sub-alplne open areas 1nclude
the emu, nankeen kestrel, spur-winged
plover, Japanese snipe, welcome swallow,
Australian pipit, flame robin, yellow-
faced honeyeater, white-backed magple,
and little raven.

Native mammals recorded in sub-alpine
woodlands comprise the black wallaby,
brush-tailed possum, ring-talled possum,
greater glider, common wombat, brown
antechinus, Swalinson's antechinus, and
bush rat. Natilive birds include the emu,
gang-gang cockatoo, spotted quall-
thrush, olive whistler, spotted pardal-
ote, and little raven.

Wet open forests in the block are known
to provlide habitat for three phalanger-
lds, the black wallaby, common wombat,
brown antechinus, and bush rat. Birds
inelude the Australian goshawk, wonga
plgeon, king parrot, and powerful owl,
as well as more common birds typilecal of
this habitat.

Dry open forests have simllar birds to
those of wet open forest.

Reptiles recorded in the block comprilse
the mountaln dragon, tree dragon,
MeCoy's skink, grass skink, Coventry's
skink, Spencer's skink, and water skink
(both cool- and warm-temperate specles).



Amphibians 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, Buck-
enderra, Berrmarr (Sedimentary), Moroka,
Snowy Plains, Gelantipy East, Wonnan-
gatta, Eildon, and Marroo Low land sys-
tems are represented 1n the block.

C. Present Use and Capability
1. HNature conservation

The capability for nature conservation
is very high. Environments range from
alpine heathlands and herbflelds at
Mount Welllngton to riverine forests.
Roadless areas exist at Snowy Bluff and
in the Avon Rlver--Mount Hump Creek
area. Vegetation 1n the latter area in-
cludes snow gum woodland, alpine ash,
shining gum, and mountain ash fire-
regrowth forests, messmate forests, and
dry open forests.

The e¢liffs at Snowy Bluff provide ex-
posures of a sequence of inter-bedded
sedimentary and volcanic rocks for a
long vertlcal distance.

Eight of the 25 significant plant spec-
ies listed for the block are consldered
to be highly significant. One of them,
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the buttercup Ranunculus eichleranus
observed at McFarlane Saddle, is endemic
to the study area. Others are the New
South Wales mountain mallee (Fucalyptus
gtrieta), which has been recorded 1in
Vietoria only at Mount Wellington, and
the undescribed plant Tetratheca sp.
aff. proeumbens (pink-bells). Many of
the other significant speciles cccur on
the Mount Wellington--Gable End ridge
and at Castle Hill. This block Includes
the most easterly record of the uncommon
lilac berry (Trochoecarpa clarkei), en-
demie to western parts of the Vietorilan
alps, and the predominantly coastal
small-leaf star-halr, Astrotriche parvi-
flora, endemic to Vietoria.

2. HRecreation

The maln features are the elevated Mor-
oka basin, rugged terrain, some of the
most inaccessible country in the study
area, and attractlions such as the Moroka
Gorge, Wonnangatta River, and Mount Wel-
lington. Capabllities are high for
bushwalking, wilderness recreation (high
in the Avon River area and moderate
around Snowy Bluff), horse-riding, rec-
reation driving, and hunting; moderate
for cross-country skling 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 derives from the
rugged ranges from Mount Hump to Mount
Wellington, and from Snowy Bluff to
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Waterfall on the Moroka River.

Mount Kent. The Moroka basin (which 1s
bordered in many sections by precipltous
terraln) 1s also an attraction, together
with the Wonnangatta Rlver and the gorge
and cascades of the Morcka River.

Organlzed horse-=riding parties of 12 to
more than 20 people, accompanied by a

four-wheel-drive vehlecle, use this area
several times between October and May.
They usually follow the route alcong the
Turton Spur from Valencla Creek. The
Moroka valley and the FPlnnacles are
among the features visited. Cattle-
men's huts may be used for overnight
setops.



The Morcka, Mount Blomford, and Valencila
Creek roads recelve some recreation
driving use by two-wheel-drive vehicles.
Tracks descending to the Wonnangatta
River pose challenges to four-wheel-
drive enthuslasts.

Sambar deer are often hunted at wvarious

localities, Including the wvalleys of the
Moroka River and Valencla Creek. There

is some rabbiting along the Wonnangatta

River flats.

The Moroka and Wonnangatta Rlvers and
Valencla Creek are used by trout flsher-
men.

Cross—-country sklers make 1little use of
this area at present, although a rela-
tively large area has potential for ski-
tourlng, particularly around Mount
Wellington,

Most canoe trips begin on the Wonnan-
gatta Rlver at Waterford or Castleburn
Creek Junctlon and continue along the
Mitchell River to Iguana Creek, whilch 1s
a8 3-day trip for most canoelsts. Also,
the Wonnangatta River from Eaglevale to
Waterford can be canced in high-water
periods durlng spring. The type of use
is mainly by small touring parties or
individual exploration,

Sections of the Freestone Creek may be
used for gold panning.

Moroka block has little potential for
rock climbing. Some cliffs near Snowy

T84 8/76—21
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Bluff may prove suitable, but are un-
likely to attract climbers because they
are l1naccessible,

3. Agriculture

Eight grazlers run cattle on the public
land, during the warmer months - about
500 dry cattle and 30 cows with their

Campsite on walking route through Shanty
Hollow.
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Racecourse Plain i8 fenced to control
the graazing of cattle.

calves. Home properties are in Glpps-
land 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
of ' as late as May.

In the Moroka basin the areas grazed
are predominantly snow gum--mountaln gum
forest., On the Wellington plateau, snow

gum woodlands and grasslands are most
used. Some alpine ash stands also pro-
vide grazing, particularly for 3--4
years after logging. The maln access
routes to this hligh 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-leaf peppermint forests in the
lower wvalleys of the Moroka and Wonnan-
gatta Rivers and the Valencla Creek pro-
vide 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
seed and for the culinary trade are
grown, but the areas are malnly used for
cattle grazing.

The capability for bush grazing 1s mod-
erate 1n general, but reasonably high

on the high country and along some river
flats. St. John's wort reduces the
capablility of the lower country. The
capablility for agricultural development
iz low.

4. Apilculture

This block has produced large crops of
first-class honey. The maliln access 1s
in the Moroka basin, along the Wonnan-
gatta River, and some ridge-top roads
running south from the Moroka basin.



Main honey flora are snow gum, alplne
ash, shlning gum, yellow box, red
stringybark, but-but, messmate, mountailn
grey gum, silvertop, yellow stringybark,
yertchuk, and eurabbie.

5. Wood productilon

Capablility for timber production 1z high
in the extensive mature stands of alplne
ash that occur in the heads of streams
running south from the Moroka Range, and
in the head of the Morocka River below
Cromwell Knob and Mount Kent. Extenszsive
areas of ash regrowth occur in the head
of the Avon Rilver and Mount Hump Creek
below Mount Wellington, Gable End, and
the Razorback. Mountaln forests cover
9,300 ha iIn this block. Capabllity for
timber production 1s low to moderate in
the moist foothlill forests. Each year
the six mills at Heyfield and one mill
each at Briagolong and Stratford togeth-
er cut about 11,400 m3 of sawlogs from
150 ha of forest. A.P.M. obtalns pulp-
wood supplies from integrated harvesting
operations.

6. Minerals

The eastern part of the block includes
part of the former Cobbannah and Crooked
River gold-fields, and the Wonnangatta
beds have moderate potential for further
reef gold deposits. To the west, the
block covers part of the Avon sediment-
ary basin, and its Upper Devonlan--Lower
Carboniferous beds have a low potential
for sedimentary copper or uranium,

7. Water production

Major streams within thls block are the
Avon and Turton Rivers, Valencla Creek,
and a sectlion of the Moroka River. The
Wonnangatta River forms the eastern
boundary. Ralnfall wvarles from 900 to
1,200 mm per annum and 1s concentrated
in the winter and spring months.

I'he Wonnangatta River catchment basin
produces 21% of its mean annual dis-

Logging area - near Mount Kent.
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charige in the 6 months December to May,
including only 5% in the 3 months Jan-
uary to March.

The mean annual discharge of the Wonnan-
gatta 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
Valencia Creek system is gained by com-
paring the Avon Rlver's discharge at
Buxtons (95,952 M1) with its average of
112,620 M1 per annum downstream from its
Junetion with the Valencia Creek at
Valencia Creek bridge. All water in the
bloek 1s of high quality.

Capability for water production is mod-
erate 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 1is high, and
large fires have burnt through here in
1961, 1964, and 1965. A fire lookout is
situated at the Pinnacles. Blackberry
and 5t. John's wort (both prevalent
along the lower Wonnangatta and Moroka
Rivers) are among the nine noxious weed
specles recorded in the block.



8.

A, Locatlon and Tenure

Tea Tree block covers a total of 54,500
ha, most of which 1s publlie land as un-
reserved Crown land (53,900 ha), except
for several areas of freehold land along
the Wonnangatta River in the south.

County of Wonnangatta: Parishes of
Bolalra, Kybeyan, Buckenderra, and Wonn-
angatta.

BE. Nature of the Land
l. Climate

The maln rain-bearing air streams from
the north-west deposit most of their
moisture on the Great Dividing Range,
which forms the northern border. Aver-
age annual rainfall decreases from more
than 1,400 mm in this region - including
the Tea Tree Range - to less than 700 mm
at the junctlon of the Wonnangatta and
Wongungarra Rivers in the south, where
rain-shadows form in the lee of prevall-
ing westerly winds. The drier areas re-
celve g maximum rainfall in spring, with
significant additions to annual rainfall
from molst scoutherly and easterly alr
streams and occasional summer thunder-
storms.
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Snowfalls occur regularly above 1,000 m
between Junz and October, and low winter
temperatures may let snow persist on the
higher elevations of the Barry Mountains
and Tea Tree Range for this period.

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 tributar-




306

ies of the Mitchell River. The elevat-
ion at thelr Junction 1s 220 m.

The terrain consists almost entirely of
deeply dissected Ordovician felspathic
sandstones and siltstones, forming
ridges with a generally north--south
orientation. The largest of these is
the Tea Tree Range, whlch extends south
from Mount Selwyn (1,410 m) on the Great
Divide to the highest elevation in the
block, Mount Sarah (1,550 m), and fur-
ther south to Mount Hart (1,250 m) and
Mount Von Guerard (1,235 m). The mount-
ain summits are generally rounded - 1n
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 in-
trusion into the Ordovician sediments -
metamorphosed these to form a ring of
hornfels around the intrusion.

A low gap in the Divide east of the
Viking (1,523 m) 1s known as the Barry
Saddle (950 m). Quaternary sediments
have been deposlted upstream of the
Junction of the two main rivers, and up-
stream of gorges 1n the Wonnangatta
River.

3. Soils

The higher-rainfall mountalnous areas of
the block have predominantly friable
brown gradatlional soils, with shallow
forms and stony lcams on the steeper
slopes and crests. Frlable red gradat-

ional solls occur on the less-steep low-
er valley slopes, and massive gradatlon-
al solls are typlcal of the drler slopes
at lower elevatlons.

The drlest parts of the block have stony
red gradational solls and stony loams.

L, 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 predomlinate. These typically
have a grassy understorey of slender
tussock-grass and various herbs such as
sllver dalsy, ivy goodenia, grass
trigper-plant, prickly starwort, hoary
sunray, and glacial eyebright. Scattered
shrubs inelude tasman flax-1ily, pink
beard-heath, and bush-pea.

Mountain gum--snow gum forests occur on
some narrow rldges south 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 elevations ranging from 900 to
1,200 or sometimes up to 1,400 m.
Understoreys may have scattered tall and
low shrubs such as austral bracken,
common cassinia, hop bltter-pea, elder-
berry panax, prickly coprosma, and
ellver wattle. Alpine ash stands also
occupy gully heads under the crests of
the Barry Mountalns at 900--1,100 m
elevation,



Messmate stringybark forests or manna
gum forests grow in molist situations
along the Tea Tree Range, and often have
a gully-type understorey including
blanket-leaf, musk dalsy-bush, and

hazel pomaderris. Some trees may be
more than 40 m tall.

Narrow=leaf peppermint open forest III
is wildespread in the block. Understoreys
are generally shrubby, and species in-
clude silver wattle, austral bracken,
handsome flat-pea, and tussock grass.

Tall manna gum forests with shrubby
understoreys occur on molst river flats
of the major streams. OSwampy flats
carry mountaln swamp gum open forest IT,

Dry rldges 1n the north of the block
typiecally have broad-leaf peppermint,
candlebark, or mountain gum forests 15--
28 m tall, with heathy understoreys that
typleally include gorse bltter-pea,
narrow-leaf bitter-pea, handsome flat-
pea, and prickly broom-heath.

In lower-ralnfall areas further south,
red stringybark, long-leaf box, and red
box come into mlixture.

Open forest I commonly occurs on steep
dry slopes and 1ncludes broad-leaf
peppermint and candlebark at the higher
elevations and red stringybark, long-
leaf box, and red box lower down.
Understoreys are heathy and at the lower
elevations 1lnclude grey bush-pea, golden
grevillea, and golden wattle,
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5. Fauna

Elght native mammal, 57 native bird,
seven reptile, and four amphlbian
specles have been recorded in the block.
Sambar deer are also known to inhabit
thls block. Brown trout, ralnbow trout,
and river blackfish almost certalnly
live in many of 1ts streams.

Wetlands ineclude the Wonnangatta, Won-
gungarra, and Humffray Rivers, and

Mature alpine ash forest on the Tea Tree
Range.
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riverine forests and woodlands are
assoclated with these and other streams.
Sub=-alpine woodlands are restricted to
the higher ridges, and wet open forest
is the predominant habiltat in the block.
Riverine forests are known to provide a
habitat for the bush rat, brown ante-
chinus, greater glider, and common
wombat, and for birds such as the buff-

The gang-gang cockatoo is common in snow
gum woodland.

rumped thornblll, orange-winged
sittella, white-plumed honeyeater,
yellow-tufted honeyeater, brown-headed
honeyeater, whlte-naped honeyeater,
eastern spineblll, and others typlcal of
this habitat.

Sub-alplne woodlands provide habitat for
the bush rat, brown antechinus, and
brush-tailed possum. Common birds here
include the gang-gang cockatoo, c¢rimson
rosella, brown thornbilll, white-browed
scrub-wren, grey fantall, and yellow-
faced honeyeater.

Wet open forest 1s known to support the

rare smoky mouse (endemic to Vietoria),

brush-talled possum, bobuck, common wom-
bat, brown antechinus, Swainson's ante-

chinus, and bush rat. Blrds are typilcal
of the wet open forest types found else-
where 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 blrds recorded 1n this habit-
at.

All reptile fauna recorded were at the
higher elevations and comprise the moun-
tain dragon, water skink (cool-temperate
species), grass skink, McCoy's skink,
Spencer's skink, and southern blue-
tongue. Amphiblan specles are the
common eastern froglet, Lesueur's frog,
leaf green tree frog, and Verreaux's
frog.
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The smoky mouse - a rare rodent endemic to Vietoria.

6. Land systems
The Darbalang, Graham, Buckenderra,
Barry Mountalns, Wonnangatta, Selwyn,
Koonika, Bemboka, and Eildon land sys-
tems are represented in the block.

C. Present Use and Capability

1. MNature conservation

The capability for nature conservation
is high. Environments range from sub-

alpine woodlands to riverine forests.
The southern part of the bleeck 1s rela-
tively 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 solls derived from Ordoviecian parent
materlals. The uncommon smoky mouse has
been recorded at Galbraith Saddle on the
Tea Tree Range.

No particularly significant plant spec-
les have been recorded in this block,
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except for those occurrlng along the
border with neighbouring blocks. Many
noteworthy sub-alplne specles form a
colourful spectacle on the Viking durlng
spring and summer.

2. BRecreation

Capabllities are very high for adventure
driving, high for hunting and fishing,
moderate to high for bushwalking, and
low for fossicking, canoeing, and cross-
country skiling.

The most popular bushwalking tracks 1n
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 re-
celving 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 vlia the spur between Bilg and Litt-
le Running Creeks.

Adventure recreatlon driving 1n this
area 1s moderately popular. Maln routes
used are the Wombat Spur track to Wonn-
angatta statlon, the Rlley Creek track,
and the Tea Tree Range track.

Sambar deer are hunted in several areas,
including Riley Creek, Wonnangatta Rlver
valley, and the Wombat Spur.

The Wonnangatta, Wongungarra, and Humff-
ray Rivers and Riley Creek are all good
trout-fishing streams.

There 1=z some potential for cross-
country skiing near Mount Sarah.

The section of the Wonnangatta River
from Eaglevale to Waterford can be can-
oed iIn high-water periods during spring.

Gold-panning takes place at Howittwville,.
3. Agriculture

Little use has been made of the publlc
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 pepper-
mint forests of the wvalleys and alpine
ash forests of the valley slopes, which
they reach from the Buffale and Buck-
land River valleys through low gaps 1in
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 wvalleys.

Usually about 80 head, mainly dry cattle
from properties at Valencla Creek and
Dargo, run in the forested Wonnangatta
and Wongungarra Rilver valleys.

The only private land in this block con-
sists of a few small areas along the



Wonnangatta River used for beef produc-
tion 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 their capability.
Some areas - grassy snow gum woodlands
and grassy river flats - have hlgh cap-
ability, however.

The capability for agricultural develop-
ment is low.

i, Apiculture

Most of this block is inaccessible to
aplarists. Honey flora include snow
gum, alpine ash, messmate, red stringy-
bark, long-leaf box, and red box.

5. Wood production

Capability for timber productlion 1s high
in the north of the block, where exten-
sive stands of mature alpine ash occur
along the Tea Tree Range, Barry Range,
Mount Sarah, and in the heads of Mount
Selwyn Creek and Big Running Creek.
These mountalin forests cover 4,500 ha.
Utilization and regeneration of the
northernmost stands has commenced and 1s
continuing.

Molst foothlll forests of messmate,
manna gum, and candlebark adjoln the
stands of mountailn forest in Mount
Selwyn Creek, the Humffray River, and
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Riley Creek, and have hilgh to moderate
timber-production capabilities.

The forests of the rest of the block
have low capabllitiles.

Each year, two mills (one at Eurocbin and
one at Porepunkah) together cut about
16,200 m3 of sawlogs from 220 ha of for-
est.

6. Minerals

The block contains a large area of un-
lnvestigated and unknown country that
could contain reef gold.

7. Water production

This block 1s bounded on the east by the
Wongungarra River, and on the west and
south by the Wonnangatta River. The
Humffray River, a tributary of the Wonn-
angatta, flows through the northern sec-
tion of the block.

Rainfall ranges from less than 700 mm
per annum at Crooked Rlver to more than
1,400 mm in the north of the block, with
a winter--spring maximum.

The mean annual discharges of the Wong-
ungarra and Wonnangatta Rilvers near
their Junction are 214,625 M1 and
355,528 M1 respectively. All water 1s
of high quality (the mean salinity of
the Wonnangatta River at Waterford is
31 mg per 1). No measurements for the
Humffray River are avallable.
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The capability for water production is mountaln forests. Steep dry slopes have
high. a moderate erosion hazard. The fire
hazard i1s high., The seven noxlous weed
D. Hazards species in the block include black-
berries and 5t. John's wort, cccurring
The erosion hazard 1s highest on the mainly along the Wongungarra and Wonnan-

snow gum rlidges and 1s low 1n the wet gatta Rivers.



9.

A. Locatlion and Tenure

Dargo bloeck covers a total area of
121,500 ha, most of which (116,500 ha -
96%) 1s public land. This 1s 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 Table-
lands, in the south around Dargo town-
ship, and along the Wonnangatta River,

County of Wonnangatta: Parlsh of
Kybeyan.

County of Dargo: Parishes of Yertoo,
Graham, Cooma, Mullawye, Bulgaback,
Thornley, Barroworn, Carneek, Kalk Kalk,
Birregun, Cowa, Dargo, Tarkeeth, Wongun-
parra, and Bemboka.

B. Nature of the Land
l. Climate

The Dargo Tablelands receive a generally
high rainfall from the main raln-bearing
north-westerly air streams. Average
rainfall further north on the Great Div-
ide at Mount Hotham exceeds 1,800 mm.
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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 reglon of the Wonnangatta
River valley recelves less than 700 mm.

Winter-maximum rainfall 1n elevated
areas changes to spring-maximum in the
drier rain-shadow areas.

The hlghest elevations around Mount
Hotham ecan experience hipgh winds due to
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their exposed position, and blizzard
conditlons may bring sub-zero daily tem-
peratures lasting several days. Summer
thunderstorms with high-intensity rain-
fall can cause erosion and also flcoodlng
problems ocutslde the study area.

Snow persists for most of the winter and
early spring at high elevations (longer
in sheltered sites), and occurs regular-
ly above 1,000 m from June to October.
Frosts occur throughout the year, with
an average frost-free perlod of 13 days
per annum at Hotham Heights.

2. Geology and physiography

Elevations in the bloeck descend from
Mount Hotham (1,861 m, sixth-highest
peak 1n the State) on the Great Dividing
Range to 160 m on the Wonnangatta Rilver
at the southern boundary.

The dominating land forms are the Paw
Paw and Dargo Tablelands (believed to be
remnants of the Baw Baw Surface). Both
are relatively flat, dipping from north
to south at elevations of about 1,700 to
1,400 m and 1,600 m to 1,200 m respect-
ively. These tablelands consist of rem-
nants of Oligocene basalt, which overlie
earlier valleys (deep leads) filled

with Tertiary gravels and fossil plant
beds. Remnants of Oligocene 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 rldges and spurs.

Adjacent to the tablelands are valleys

that are deeply 1necised in the steeply

dipping Ordovician felspathic sandstones

and slltstones. HRellefl between ridge

gops and adjacent valley floocrs 1s up to
00 m.

Streams generally flow south-east, re-
flecting the underlylng Ordovician rock
strata and the Kiewa Thrust belt in the
east. The Ordovician sediments have
been metamorphosed to gneilsses and
schists (Omeo Metamorphilcs) along the
Thrust belt, which in thils area runs
parallel to the Great Divide. At Dargo,
in the south of the block, a small area
of Devonlan granite has intruded the
Ordovician sediments.

Quaternary sedimentation has occurred
along the Crooked River above its Junc-
tion with the Wongungarra River, and at
several localitles along the lower Dargo
River.

3. Seils

The bulk of this bloeck is mountainous
country wlth predominantly friable brown
gradational solls. 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 dralnage lines.

Extensive basalt-capped plateau areas
have solls classifled as red gradational
solils, although many are more brown than



Mosate of heathland and herbfields in south fall of Blue Rag Range.

red. Organic loams, peats, and humified
peats also occur on the Dargo High
Plains.

Less-steep lower valley slopes carry
friable red gradational solls and drier
slopes have massive gradational soils.

In the south of the block, on granltic
foothills, the steeper slopes carry
masslve gradational soils with coarse
sands in many places where soll material

can accumulate. On the rolling areas,
red duplex solls are predominant where
dralnage 1s free and yellow duplex solls
pceur on less-well-dralned areas.

., Vegetation

Southern aspects on the hlghest peaks
(Mount Murray, the Twins, and Blue Rag
Range) have alpine heathlands and herb-
fields, at elewvations from 1,600 to
1,700 m. Species include snow aciphyll,
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mountain plum pine, alpine oxylobium,
twin-flower knawell, and hoary sunray.
Herbflelds and heathlands at Mount Hoth-
am range from about 1,600 m to 1,830 m.

Sub-alpline grasslands, wet heathlands,
and mosslands occur in various places on
the Dargo 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 1lneclude
sphagnum moss, candle heath, mountain
baeckea, snow heath, and alpine bottle-
brush.

Snow gum open forest and woodland occupy
both steep exposed mountain sides and
relatively flat tablelands. Elevatlons
generally range from about 1,400 m to
1,700 m near Mount Hotham. Snow gum
canopies may be a few to several metres
high on steep rocky slopes. Under-
storeys vary from dense thicket (leafy
bossiaea, royal grevillea, mountain
hickory wattle, and alpine wattle) to
heathy (mountaln beard-heath, leafless
bosslaea, and gorse bltter-pea), or may
be grassy with scattered shrubs (snow
grass, silver daisy, silky daisy-bush,
and alpine pepper).

Black sallee woodland with a grassy
understorey occurs around some plains
such as Shepherds Plain. Mountain gume-
candlebark and snow gum open forests
ocecupy substantial areas on tablelands
at White Timber (1,250--1,360 m), Fif-

een Mile Creek headwaters (1,200--1,360
m), around Shepherds 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 consider-
able areas, mainly in the headwaters of
the Dargo and Wongungarra Rivers,
Horatio and Frosty Creeks, and the broad
ridge running north from Mount Ewen.
Large areas of 1939 regrowth are sit-
uated 1n the north of the bloeck. 3ub-
stantial areas of mature stands occur
below the snow gum woodlands surrcunding
Mount Murray. Mountain gum is sometimes
in mixture with alpine ash. Under-
storeys may be shrubby, heathy, or
grassy wlth scattered shrubs (snow

grass , ilvy-leaf violet, bldgee-wldgee,
prickly starwort, orange everlasting,
and silver wattle). These forests norm-
ally occur at elevations ranging from
about 1,000 m to 1,400 m.

Mountaln ash regrowth forests, together
with some mature stands, occupy substan-
tial areas of molst gully heads and
southern slopes south from Mount Ewen to
Riley Creek at elevations varying from
about 600 to 1,200 m. Understoreys are
typlecal of gullies, and plants 1include
hazel pomaderrils, musk daisy-bush, soft
tree-fern, and fish-bone water-fern.



Messmate stringybark--mountaln grey gum
forests have a scattered distribution in
the southern part of the block. Under-
storeys may be shrubby (mountain hickory
wattle, austral bracken, and silver
wattle) or typical of wet gullies (blan-
ket-leaf and musk dalsy-bush).

Open forest III alsco includes mountain
gum forest at the higher elevations, and
narrow-leaf peppermint, silvertop, and
manna gum forests. Understoreys are
usually shrubby.

Steep dry slopes below about 1,400 m may
carry open forest II with heathy under-
storeys. Tree specles include broad-
leaf peppermint and mountaln gum at the
higher elevations, and red stringybark,
long-leaf box, and red box at the lower
elevations. Understoreys are shrubby
(tasman flax=1i1ly), heathy (handsome
flat-pea), or grassy (snow grass and
grass trigger-plant). Some areas in the
south have silvertop forest with shrubby
understoreys of sunshine wattle, prickly
bush-pea, handsome flat-pea, and tussock
grasses.

Open forest I has simllar plant compon-

ents and 1s distributed mainly on steep

dry slopes in the Wonnangatta and Crook-
ed River wvalleys.

5. Fauna
Eleven species of native mammals, 61

native bird, eleven reptile, nine am-
phibian, and two native fish species

Th48/T6—22
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have been recorded. The introduced
sambar deer inhablits the area, and brown
trout, railnbow trout, and river black-
fish are almost certainly present 1in
most streams.

Wetlands mostly border streams, and riv-
erine forests are assoclated with major
rivers and creeks. Sub-alplne open
areas and woodlands occupy most of the
Dargo Tablelands., Wet open forests pre-
domlnate 1n dlssected topography except
for steep dry slopes in the major river
valleys, which carry dry open forest.

Mammals recorded in the riverine for-
ests are the sugar glider, common wom-
bat, long-nosed bandlcoot, 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 ante-
chinus have been recorded in sub-alpine
mossland and wet heathland. The nankeen
kestrel, spur-winged plover, Australian
pipit, grey currawong, white-backed mag-
ple, and both ravens are characteristilc
birds found in sub-alpine grasslands,
while small insectivorous birds and two
honeyeater specles occupy wet heathland.

In sub-alpine woodland, mammals include
eastern grey kangaroo, common wombat,
brown antechinus, and bush rat. Most
birds found in this habitat are typical
of sub-alpine woodlands elsewhere 1in the
study area.



Wet open forest 1s known to provide
habltat for the bobuck, common wombat,
brown antechinus, and bush rat. Bilrds
recorded in wet open forest are typleal
of those found In thls habitat type
elsewhere 1n the study ares.

Mammals in dry open forest include the
e@chldna, eastern grey kangaroo, sugar
zlider, and eastern plgmy possum. Birds
are typlcal of this habitat type.

Reptlles recorded in the block are the
grass skink, Spencer's skink, and water
skink (which are found near fallen tim-
ber), and the Gippsland water dragon
(found along main streams). McCoy's
skink and Coventry's skink prefer dense
forest, and the mountain dragon 1s found
at the higher altitudes. The southern
blue-tongue, garden skink, three-lined
skink, and the copperhead have alsoc been
recorded,

Alpine ash forests in the headwaters of
regrowth that followed the 1939 fires.

the Wongungarra River have originated from



Mosslands provide breeding grounds for
Verreaux's tree frog. The common east-
ern froglet and the southern toadlet are
also found at hlgh altitudes, whereas
Lesueur's frog and the leaf green tree
frog are restricted to streams at lower
altitudes. The Kosclusko mountain trout
and ornate mountain trout are found in
small streams on the Dargo Tablelands.

6. Land systems

The Barry Mountains, Darbalang, Buller
(Sedimentary), Buckenderra, Graham,
Feathertop (Sedimentary), Higginbotham,
Hotham, Wongungarra, Beloka High, Caban-
andra, Mt Phipps, Marroo Low, Tonglo-
Munjie West, Elldon, Swifts Creek,
Theddora, and Jirnkee land systems are
represented in the block.

C. Present Use and Capabllities
1l. Nature Conservation

The capability for nature conservation
is high. Environments range from alpine
herbfields at Mount Hotham to riverine
forests. ©Sub-alpine woodlands and alp-
ine ash regrowth forests are extensive.
The broad-toothed rat has been recorded
near Mount Hotham and the Twins, and the
Tasmanlan piplstrelle on the Dargo
Tablelands. Some areas - for example,
Dargo Rlver walley and Wongungarra River
headwaters - have few roads or tracks.

Lankey Plain 1s the site of the only
Australian mainland record of the rare
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willow-herb (Epilobium willisii), and is
one of two known Vietorian loecalitles
for the falry blue-bell (Wahlenbergia
densifolia). A total of eight plant
specles in the block are consldered sig-
nificant, one of which - the Bogong
dailsy-bush (0Olearia frostii) near the
Twins - is endemic to the study area.

2. Recreation

The main rivers, except the Wonnangattsa,
are relatively i1naccessible, Attract-
ions include Mount Hotham and the his-
toric sites of Grant townshilp, Talbot-
ville, Mayford, and other early mining
areas. Capabilities are high for cross-
country skling, fossicking, bushwalking,
hunting, and wilderness recreation,
moderate for fishing and recreation
driving, and low for canoeing.

The most popular bushwalking areas here,
apart from the Barry Mountalns, 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 FPlalns are also regularly
visited. Other tracks occaslonally used
are those to the Tablelands from Crooked
River, the Glbraltar Spur tracks, and
the one from Dargo to the Wonnangatta
River via Mount Bruno. The Dargo River
valley has conslderable potential for
extended trips by experlenced walkers.

The Dargo road is recelving increasing
use in summer for recreation driving and
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1s currently belng upgraded. The Grant
area 1s vislted frequently, and Jeep
tracks 1n the west recelve moderate use.

The main hunting in this block 1is for
rabbits around private property at Dargo

Mayford - site of gold-mining township
by upper Dargo River.

and in forest clearings. Sambar deer
are also hunted regularly at such places
as the Wonnangatta and Dargo Rlver wvall-
eys and the Dargo Tablelands.

The Dargo, Wonnangatta, Wongungarra, and
Crooked Rivers provide trout-fishing.

Little cross-country skling occurs on
the Dargo Tablelands at present, al-
though the sport is increasing in the
northern section. A considerable area
of suitable terrain is regularly snow-
covered in winter.

Downhill skiling at the Mount Hotham skl
resort 1s consldered under block 10,
Bogong.

For canceing, the Dargo River from the
Little Dargo River Junctlon and the
Wongungarra River from above Howitt-
ville to the Mitchell River are both
sultable in high-water periocds during
spring. The Dargo River in particular
is valuable for small touring groups.

Visitors may fossick for alluvial gold
at numerous localities 1in thils block -
for example, in the Dargo, Crooked, and
Wonnangatta Rlvers and smaller streams
such as Good Luck and Eldorado Creeks.
The Crooked River also provides red zir-
cons for gem seekers.

3. Agriculture

The 17 graziers that run cattle on the
public land have home properties at



Tawonga in north-eastern Viectorila,
around Crooked River, Dargo, Castleburn,
and the 3tratford distriet 1n Gippeland,
and at Cobungra. They put about 3,650
cattle (of which about 1,550 are cows
with calves and 980 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 alsc in some alpine
ash forest. They rarely venture 1into
the steep-slided wvalley of the Dargo
River.

The grazing season extends from December
to April--May and the cattle are re-
turned to home properties with the onset
of winter.

The major part of the private land in
this bloeck 1s 1n the south near Dargo,
and adjJoins other private property Jjust
ocutslde the study area. Most of the
land has been develcoped, and only the
steeper areas have not been cleared.
Additional 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 Rivers.

Beefl production 1s the majJor enterprise,
wlth Hereford the maln breed. Some
sheep are also ralsed for wool. Beans,
both for the culinary trade and for
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seed, are grown on the river flats and
irrigated from the Dargo River. Lucerne
for hay and for grazling 1s also grown on
the flats.

Walnuts are grown at Dargo, and in
1975/76 the area produced 4,850 kg - 7%
of Vietorlia's productlon in that year.

Private land 1is reasonably developed,
although distant from the nearest rail-
head at Fernbank. This and other priv-
ate land just outside the study area
serve as an 1important base for the
cattle that graze on the Dargo Table-
lands during the warmer months.

The average capability for bush grazing
1s high, especlally in snow gum woodland
and snow gum--mountain gum forests and
on Lankey Plain and numerous smaller
plains. Steep slopes along the Dargo,
Wonpungarra, and Crooked Rivers serve to
control stock movements,

Improvements have been made in the form
of fencing, dams, stockyards, and hold-
ing paddocks. Private property on the
Dargo High Plalns 1s used in conjunct-
ion with grazing blocks on public land,
and several houses are bullt at one
locality on the property.

Weeds - such as sweet briar, blackberr-
ies, and ox-eye dalsies on the table-
lands and blackberries, sweet briar, and
St. John's wort in the river valleys -
reduce the capabllity somewhat. Capabll-
ity for agricultural development 1s low.



Mustering cattle on the Dargo High Plains.



4, Aplculture

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, mountain ash, red
stringybark, yellow box, but-but, and
silvertop.

5. Wood preoduction

Capabillity for hardwood timber produc-
tion 1s high to very high 1n the extens-
ive 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 alp-
ine ash regrowth resulting 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
molst foothill forest with moderate to
high timber-production capability adjoin
those of mountaln forest.

A mill at Dargo annually cuts about
12,600 m3 of sawlogs from about 170 ha
of forest.

6. Minerals

The former Dargo, Croocked River, and
Cobbannah gold-flelds cover a large por-
tion of the block. Not all these have
been exhausted and, in view of the
recent price rises in gold, much of the

Chimney near Grant - relie of early
mining daye.

block may still have potentlal for gold
deposits. This 1s particularly so for
the north-eastern part in the upper
Dargo Rlver near the Kilewa Thrust belt,
and at the contact of the Wonnangatta
beds with the Omeo Metamorphiecs. The
deep leads of the Darpgo Tablelands are
within the block, but have only a low
potential. Part of the Dargec Tablelands
overlies a lignite deposit as yet un-



324

tested, and this may, 1f of any extent,
have potentlial 1in the long term.

T. Water productlon

The major streams of this block are the
Wongungarra river, forming the western
boundary, and the Dargo and Little Dargo
Rivers. BRalnfall within the block
varies widely, 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 Dargc has a
spring maximum.

Mean annual discharges of the Wongun-
garra River (at the Wonnangatta junc-
tion) and the Dargo River (at Dargo) are
214,625 M1 and 170,663 M1 respectively.
The water 1s of high gquality and the
Mitehell River, for which the Wongun-
garra and Dargo are headwaters, 1s the

source of domestic water for Balrnsdale
and irrigation water for the Bairnsdale
district.

The capability for water production is
high.

D. Hazards

The erosion hazard 1s highest 1in 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 haz-
ard. The fire hazard is generally mod-
erate on the Dargo Tablelands and high
elsewhere. The 11 noxious weed specles
in the block 1include sweet briar, black-
berry (a major problem along the main
rivers), St. John's wort (along river
valleys in the south), and ox-eye daisy
(on the tablelands).



10.

A, Locatlion and Tenure

Bogong block covers a total area of
155,600 ha, of which 144,000 ha (93%) is
public land., Thils includes: large
tracts of reserved forest north of Mount
Fainter and in 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
Commlssion under a Crown grant; and
12,260 ha of the Mount Hotham Alpine
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Reserve: the remalnder comprises un-
reserved Crown land, a small reserve
near Tawonga, and land around Mount
Beauty owned by the State Electricity
Commission. Freehold land exlsts around
Mount Beauty, Shannonvale, Bundara
River, Ovens Rlver, and Snowy Creek.

County of Bogong: Parishes of Harriet-
ville, Freeburgh, Bright, Mullindoling-
ong,, Mullagong, Boorgunyah, Magorra,
Bogong North, Bogong South, Carruno,
Darbalang, Nowyeo, Wollonaby, Hotham.
Lochiel, Wermatong, and Bundara-Munjle.

BE. Nature of the Land
1. Climate

This block receives the highest rainfall
in the study area, mainly from prevall-
ing north-westerly alr streams that are
uplifted by the ranges and lose their
moisture as precipitation.

Average annual rainfall exceeds 2,000 mm
on most of the Bogong Tablelands, and
2,400 mm around Mount Bogong and Mount
Nelse. The east and south-east of the
block is 1n a rain-shadow area in the
lee of the mountains, with rainfall de-
creasing to 700 mm on the Cobungra River



326

near Anglers Rest. These rain-shadow
areas receive higher rainfall in spring
than during the rest of the year.

Thunderstorms with high-intensity rain-
fall, prevalent in summer, can contrib-
ute 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 persist on the high plains area
and elevated peaks for most of this
period - sometimes continuing into early
summer on high sheltered sites,

The higher elevations including Mounts
Hotham, Feathertop, and Bogong are rel-
atlvely exposed and can experience high
winds.

Blizzard conditions may bring sub-zero
daily temperatures lastlng several days.
Average monthly minimum temperatures at
high altitudes in summer may be very low
(=1.6°C in January on the Bogong High
Plains). Frosts occur throughout the
year, with an average frost-free period
of 13 days per annum at Hotham Helghts.

2. Geology and physlography

The main physlographlec 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 Hi11l1 (1,500 m) in the south. The

undulating topography includes a few
protruding hills such as Mounts Jim
(1,838 m), Bundara (1,722 m), and Cope
(1,837 m). Remnants of 0Oligocene

basalt are scattered about the tableland
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 Trlassle trachyte appears east of
Mount MecKay (1,843 m).

The tablelands are drained by the Kiewa,
Mitta Mitta (Big), Cobungra, and Bundara
Rivers and Middle Creek. The action of
these streams has formed deeply dissec-
ted mountalnous terrailn 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
mountain in the State, has a rounded
summit and forms part of the Hooker
plateau, whereas Mount Feathertop (1,922
m, second-highest Victorlan mountailn
rises to an abrupt peak from the Ovens
and West Kiewa River valleys (1,650 m
and 980 m respectively). The Mount
Beauty basin at 340 m elevation owes 1ts
origin in part to the Tawonga Fault def-
ining its southern boundary.

A wlde section of the Omeo Metamorphic
belt runs north-west through the block
and encompasses the Bogong Tablelands.
The schists and gneisses extend east-



Alpine landscape, Bogong Tablelands; Hotham Heights village on ridge in foreground.

wards from the West Kiewa Thrust belt to
east of Mount Wills, and grade into Ord-
ovlcian sediments on elther slde. Lower
Silurian granites have intruded the
reglon and are exposed at Mount Wills
(1,755 m), Sugarloaf Hill, the East
Klewa headwaters, and various localities
on the Bogong Tablelands. Pebbles from
these granltes are found in the Wombat
Creek group of Upper Silurian sediments
to the east. Lower Devonian granltes
are exposed near Bald Hil1l (1,120 m).

Quaternary alluvium has been depositea
along the basins of the Kiewa and Ovens
Rivers.

3. Solls

The most widespread solls of the Bogpong
Tablelands are shallow organic loams

where drainage 1s not impeded and peats
in permanently wet situations. Fen or
bog peats develop according to the type
of vegetatlion producing them. Humilified



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 organlic loams become deeper with
descendlng elevation, and are classifled
as deep organic loams., These in turn
are replaced by frlable brown gradation-
al soils., A small area of red gradat-
lonal scll cccurs 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 comm-
on, and may be replaced by gravelly
loams 1n some sheltered gullles, Red
gradational solls with fine structure
occur on residual hills and old alluvial
fans.

Masslve gradational solls, which are
usually derived from granite rocks,
occur on steep slopes near the valley
bottoms and on poorly dralned slump
areas, Red gradational solls are found
on alluvial fans on valley sldes and the
lower slopes, and these grade into
yellow=brown forms in less-well-drained
depresslons.

Red duplex solls are found in drier
sltuations on rolling topography and the
less-steep lower valley slopes, wilth

yellow duplex solls in poorly dralned
areas.

The more recent alluvial fans and
terraces have red gradational solils with
weak structure, yellow gradatlonal
solls, and grey-brown loams, Some
gravelly loams also occur on the higher
terraces and 1n steep valley bottoms.

Yy, Vegetation

This block has by far the greatest area
of alplne vegetation compared with any
other locallty in the Victorian Alps.
The largest contlguous area 1s on the
Bogong Tablelands and extends from Timms
Lookout 1in the north to the Bundara
headwaters in the south-west. Other
areas are at Mounts Bogong, Feathertop,
and Loch.

On the Tablelands, the alplne 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, alpine 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 comm=-
unities, which includes dwarf herbfileld
and heathland (sllver ewartia, hoary
sunray, and snow heath) on the most ex-
posed sites, short herbfield (alpine
wallaby-grass, bristle-grass, sedge,
leafy dalsy, white purslane, and alpine
marsh-marigold) where snow remains long-



est, tall herbfield (silver daisy, snow
grass, orange everlasting, mountain gen-
tian, scaly-buttons, yam daisy, varlable
groundsel, mountaln woodruff, and hoary
sunray), and grassland (snow grass, yam
dalsy, sedge, and mountain woodruff).
Some slopes may carry melst heathland
(rusty pods, alpine grevillea, alpine
oxyloblum, alpine mint-bush, alpine
phebalium, mountain plum pine, alpine
pepper, and leafy bosslaea).

Wet heathlands (alpine baeckea, alpine
bottle-brush, drumstick 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 spilke-rush, and
austral rush) are usually located in
dralnage llnes or wet depresslons.

Snow gum woedlands - sometimes 1n assoc-
lation with small areas of sub-alpine
heathlands, mosslands, and grasslands -
are widely distributed in the block at
elevations generally between 1,400 and
1,700 m, but extend up to elevations of
1,830 m at Mount Cope. The woodlands
flank the alpine complex and are also
found at Mount Wills. Understoreys are
variable. Heathy understoreys, such as
those near Mount Fainter, include leafy
bossiaea, alpine pepper, alpine mint-
bush, royal grevillea, and alpine oxylo-
bium.

Mountain gum--snow gum forests are limi-
ted mainly to northerly slopes and in
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Short herbfield underlies this lingering
pateh of enow.

some cases more gentle topography at
elevations between about 1,200 m and
1,500 m.

Understoreys may ,be heathy (leafless
bossiaea, alpine oxylobium, dusty daisy-
bush, and mcuntain beard-heath) or
grassy with scattered shrubs (leafy
bosslaea, rusty pods, and alpine pepp-
er). Black sallee woodlands are gener-
ally limited to some streams such as the
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Cobungra Rlver and the marglins 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 re-
growth and mature) are also extensive,
particularly In the West and East Klewa
Rivers and in the region about Mounts
Bogong and Wills and Sugarloaf Hill.
These forests generally grow between
elevations 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 eurabble (St. John's blue gum).
Understoreys may be wet gully type
(blanket-leaf, soft tree-fern, fishbone
water-fern, blackwood, and hazel poma-
derris), shrubby (silver wattle, common
casslinla, austral bracken, and prickly
currant=bush), or grassy (kangaroc grass
with scattered shrubs).

Open forest II is limited to dry north-
erly aspects, mainly in the north and
east of the block and around Grays Hill
In the south-east. Tree specles include
broad-leaf peppermint, long-leaf box,
brittle gum, and candlebark.

Understoreys may be grassy (kangaroo
grass), wilth 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 in the south-east of the block.
Tree and understorey specles are simllar
to open forest II. Understoreys may be
shrubby (hop bltter-pea, mountain hick-
ory wattle, elderberry panax, bootlace
bush, common oxyloblum, forest lomatla,
and mountain tea-tree), heathy (mountain
pepper, common oxyloblum, and royal
grevillea), or grassy (snow grass,
prickly starwort, and mother shield-
fern).

5. Fauna

Twenty-three native mammal, 146 bird,
eight reptile, nine amphiblan, and three
native mountain trout species have been
recorded in the block. Sambar deer,
brumbies, foxes, and hares are among the
introduced mammals recorded here.

The block includes the most extensilve
area of alpine grasslands, herbfields,
heathlands, and mosslands in Victoria.
The largest contiguous area 1s known as
the Bogong High Plains. Sub-alpine
woodlands are also extenslve on the
Bogong Tablelands and at high elevations
elsewhere. They are assoclated with
sub=-alpine open areas at various locali-
ties. Wet open forest is very extensive
but dry open forest 1s mainly confilned
to the Mitta Mitta walley 1n the south-
east of the block. Wetlands comprise
lakes and small streams on these up-
lands, as well as streams and lakes at
lower elevations. Riverine forests bor-
der many streams at lower elevations.



Waterbirds 1in lakes and streams at the
higher and mld elevatlons comprise two
species of cormorant, two herons, three
ducks, the black swan, and little grebe.
Other birds at Mount Beauty 1lnclude grey
teal, musk duck, black-fronted dotterel,
Lewin water rall, dusky moorhen, swamp
hen, golden-headed fantall warbler, and
reed warbler,

Riverline forests have populations of
small mammals comprising long-nosed
bandicoot, brown antechinus, Swainson's
antechinus, and bush rat. Birds are
typical of those found 1in riverine for-
ests elsewhere in the study area.

Alpine and sub-alpine heathlands, in
close assoclation with grasslands, moss-
lands, herbfields, and occasional snow
gums, support a unigque mammal fauna con-
sisting of up to elght species in some
localities. The species are the rare
mountalin pigmy possum, the wldespread
but locallzed broad-toothed rat, and
brown antechinus, Swalnson's antechinus,
bush rat, lesser long-eared bat and
little bat.

The mountaln pligmy possum was considered
to be extinet until 1966. Since its
initial discovery at Mount Hotham 1t has
been discovered at Falls Creek and i1n
the Kosclusko National Park in New South
Wales. Birds in thls hablitat seem to be
limited to about 15--20 species. Typlcal
ones lnclude the nankeen kestrel, brown
hawk, spur-winged plover, Australian
plpit, flame robin, and little raven.
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The mountain pigmy possum i8 restricted
to a few localities at high elevations.

Mammals in sub-alpine woodlands include
those found 1in alpine to sub-alpine open
areas and also Gould's wattled bat, the
feather-talled glider, sugar glider,
greater glider, and brush-tailed and
ring-talled possums. Birds are those
typlecal of thls hablitat elsewhere in the
study area.

The wet open forests are known to con-
taln the black wallaby, common wombat,
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and arboreal and small terrestrial mamm-
als typlcal of this habitat. Birds are
also typical, and include the wonga
pigeon, yellow-talled black cockatoo,
king parrot, superbt lyrebird, clcada
bird, Australlan ground thrush, pllot
bird, and satin bower-bird.

Dry open forests support mammals such as
the eastern grey kangaroo and greater
long-eared bat, and birds such as the
eastern rosella, ralnbow bee-eater, and
yellow-rumped thornbill.

The most common reptile recorded
throughout the block 1s the grass skink.
The water skink 1s common below the

tree line and the copperhead below about
1,200 m. The sheoak skink (rare in Vic-
toria) and white-lipped snake are found
at the higher altitudes. Verreaux's
tree frog, the southern toadlet, and the
Vietorlan froglet are cocmmon amphlblans
over most of the area, whlile Lesueur's
frog is more restricted in distribution.

The ornate mountaln trout, Cox's mount-
ain trout, and inland mountain trout are
found only in locations 1naccessible to
Introduced trout such as above water-
falls or in esmall water bodles adjacent
to the main stream. Brown and rainbow
trout are recorded for the block,

6. Land systems
The Wandlligong, Mullagong High, Wermat-

ong High, Feathertop (Igneous), Hotham,
Darbalang, Murray High, Feathertop

(Sedimentary), Mt Jim, High Plains,
Mirimbah, Cobungra, Barry Mountalns,
Buller (Sedimentary), Stanley, Bralth-
walte's Top, Glen Wills, Staleyville,
Bundarrah, and Livingstone land systems
are represented in the block,

C. Present Use and Capabillitiles
1. Nature conservation

The capability for nature conservatlon
is very high. Environments 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 alpine environment in Vietoria
- most of it on tableland topography.

Mature alpline ash forests are extensive
and occur mainly on soils derived from
metamorphic or granitle parent material.
Sub-alpine woodlands are alsoc extensive.
The avifauna and mammal specles have
been well documented and are rich in
numbers and diversity. A number of rare
and restricted faunal specles include
the mountain plgmy possum near Mount
McKay and Mount Hotham and the broad-
toothed rat near Tawonga Hut Creek,
Mount MecKay, Mount Fainter, and Falls
Creek.

Much of the insect fauna in alplne and
sub-alpine argas 1s largely or wholly
restricted to this habitat type. Some
of these insect species are also rare.



Insects lnclude species of stonefly and
caddis-fly, the alpine silver xenica and
orichora brown (two specles of butter-
fly found only at high elevations),
alpine grasshoppers, and other typilcally
alpine species. The type locality of
the stonefly (Thaumatoperla alpina) 1is
at Mount Falnter,

The shecak skink is a rare specles in
Vietoria that, in the Alplne area, occ-
urs near Mount Hotham.

A large number of signifilicant plant
species (U48) have been recorded in this
block, mainly because of 1ts rich floral
characteristics and comparatively long
history of botanlcal investigation. OF
the 21 consldered highly significant,
seven are endemlec to the study area.
Many of these 21 are located on the
Bogong High Plains (the type localilty
for 12 species), mostly being smaller
herbs on the plains or mountaintops.

On the High Plalins are found the only
indigenous dandelion in Australia (Tarazx-
acum arietum); the stork's bill (Pelar-
gonium helmesii); the composite Paranten-
naria uniceps (near Mount Cope); the
silver carraway (Oreomyrrhis argentea);
the Bogong daisy-bush (Olearia frostii),
endemic to the study area; the mountailn
mitrewort (Mitrasaeme montanal; the
spreading clubmoss (Lycopodium scarios-
um); shining cudweed (Gnaphalium nitid-
ulum); an alpine bent-grass (Deyeuxia
(?) setifolia); a buttercup (Ranunculus
etchleranus) endemlc to the study area;
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the silky daisy (Celmisia sericophyllal;
and another alpine dalsy Brachycome
tenuiscapa.

A rare sedge endemle to the study area,
Carex paupera, 1s belleved to exist on
Mount Hotham, and the snow willow-herb
(Epilobium tasmanicum) 1s restricted to
Mount Bogong, in Victoria. A rare alp-
ine sedge (Carex cephalotes) and the
alpine finger-fern (Grammitis armatrong-
ii) have been observed on both Mount
Bogong and Mount Hotham. The snow-wort
(Abrotanella nivigenal) occurs on Splon
Kopje. Mount Beauty 1is the locality in
which the type collection of the slender
parrot-pea (Dillwynia capitatal) was
made. Basalt Hill 1s noteworthy for the
diversity of 1ts alplne lichen flora.
The endemlic rock grevillea Grevillea
willieii has been observed at Anglers
Rest.

2. Recreation

Its outstanding features make this one
of the most significant areas for rec-
reation in the study area. It contalns
the ten highest peaks 1In Victoria, the
Bogong High Plains, some of the most
extensive and spectacular alpine scenery
in the State, and two alpine ski vill-
ages. Capabilitiés are very high for
bushwalking, fishing, motor touring,
cross-country skling, lce climbing, and
downhill skling, high for horse-riding,
recreation driving, and fossicking, and
low for hunting, canceing, and rock
¢limbing.
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Bopong 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 Bopgong Tablelands and
all the major peaks. Walking tracks and
routes approach the Bogong High Plains
from all polnts of the compass. The
route from Mount Hotham to Mount Wills
via the Bogong Tablelands and Mount
Bogong 1s important as part of an exten-
ded walking route between the Baw Baws
and New South Wales. A number of huts
constructed by cattlemen, skiers, and
bushwalkers are often used for overnight
stops.

For recreatlon driving, the alpine road
over Mount Hotham, the Bogong High
Plains road past Falls Creek and Buckety
Plains, and the Trappers Gap road are
all popular tourlng routes. Adventure
driving along roads on the Bogong High
Plains is confined toc a few routes. Use
of jeep tracks 1s discouraged in
eroslon-prone areas, but opportunities
for adventure driving exist in the Mount
Battery and Mount Wills localltles and
other areas in the east of the block.

Horse 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
Klewa works protection area controlled
by the State Electrlcity Commisslion 1s
a sanctuary, and shooting is prohibited.

The block contalns many prime angling
streams. Trout may be caught 1n the
Mitta Mitta River headwaters and 1its
tributaries, 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 skiing region in Vietoria. Skis
may be hired at Hotham Helghts and Falls
Creek; sklers often make day trips from
these centres and sometimes extended
trips between them, Experienced skiers
vislt Mount Bogong, Mount Nelse, and
Mount Feathertop.

Skl 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 Harrletville,
Bright , Mount Beauty, and Omeoc. In
winter Mount Hotham is accessible from
both Gippsland and north-eastern Victor-
l1a., It has limited scope for beginners
and novices, but a large potential for
intermediate and advanced sklers. Falls
Creek, which 1s accessible from Mount
Beauty, has extensive novice and inter-
mediate slopes, but neglliglble advanced
or beglnner slopes. Both resorts, par-
ticularly Hotham, have potential for
further ski slope development.

In addition, a number of new areas have
possibilities for development. These
include Mount McKay, Bakers Spur, Mount



Falls Creek alpine resort has a planned overnight accommodation eapacity for 3,000.

Fainter, Cobungra Gap--Mount Loch, and For canoceing, only short sections of the
Bungalow Spur. Mount Wills, which has a Ovens River can be negotlated at present
skl lodge and ski run serviced by a rope because of tree blockages, It recelves
tow, provides some skilng, but the area some use, however, malnly during high
has little further potential. river flows.



The Ovens Rlver provides opportunlties
for mold-panning along most of its
course, PFosslekers also find ribbon
Jasper and bloocdstones here. Other
streams where alluvial gold may be pan-
ned 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 sultable for rock climbing.

Durding summer, Rocky Valley pondage pro-
vides opportunities for water-skiing and
salling sports. Boating alsc takes
place on pondages at Bogong Village and
Mount DPeauty.

3. Agriculture

About 24 graziers regularly graze their
cattle on the public land. About half
of these have propertles in the Ovens or
Kiewa River valleys around Eurobin,
Fripght, Harrietville, Tawonga, and Ded-
erang, and thelr main access routes run
via the Mount Hotham road to the Faw Faw
Tablelands, and via Dungeys track along
the West Kiewa River, the Mount Fainter
Spur, and East Kiewa tracks to the
Bopong Tablelands. Access to the Snowy
Creek area from Tawonga is via Trappers
Gap. Grazilers 1In the Mitta Mitta valley
at Eskdale use the Dorchap Range or Omeo
Highway for access to the runs in the
north-eastern section of the block.

The several prazlers based at Glen Vall-
ey, Shannonvale, Bundara River, or in

the Omeo area, gain access to the Bogong
Tablelands via the Middle, Buckety
Plains, and Dinner Plain Spurs.

Four distinet grazing areas can be de-
lineated. One 1s the Bogong Tablelands,
which are predominantly alpine and sub-
alpine herbfields, grasslands, heath-
lands, and mosslands, or snow gum wood-
land. About 2,500 cows with 2,000
calves and 150 dry cattle are grazed
here during the summer,

Mount Bogong and adjacent areas (Long
Spur, and Snowy and Dean Creek head-
waters) have been used to run about 240
cows and a similar number of calves. In
recent years the cooperation of graziers
has been sought and, as a result, cattle
have been excluded from Mount Bogong
itself but allowed to continue east of
Cleve Cole Hut in snow gum woodland and
sub-alplne open areas. Elsewhere alpine
ash and peppermint--gum forests are pre-
dominantly grazed. Some 150 head graze
around Glen Valley and north of Mount
Wills.

About 25 head graze through alpine herb-
fields and heathlands and in snow gum
woodland in the Mount Feathertop area,
while further north, narrow-leaf pepper-
mint forests in the Snowy Creek--
Simmonds Gap area provide grazing.

Grazing has been excluded from the summ-
i1t of Mount Feathertop and south along
the Razorback Ridge and from Mounts
Hotham and Loch.



The snow gum woodlands of the FPaw FPaw
Tablelands east of Mount Hotham and the
tall into the Cobungra River support 450
cows and dry cattle. About 200 calves
accompany the cows.

Usually the cattle are taken up in late
December and are mustered and talken down
about mid April. Most of the grazing is
under the control of the Soil Conserva-
tion Authority, which is advised by the
Bogong High Plains District Advisory
Commlttee.

Two areas of private agricultural land
in the Klewa and Owvens Valleys adjoin
larger agricultural reglons cutslde the
study area. Properties at Granlte Flat,
Shannonvale, Glen Valley, and Bundara
River in the east are isoclated from
other private property. Tobacco-growlng
and dalrying are the major agricultural
pursuits on the slopes and rich alluvial
flats of the Kiewa Valley. Tobacco is
also grown on a few properties 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 dairy--beef cross
animals produclng vealers.

The capability for bush grazing has a
very high average. It 1s generally high
on the alpine and sub-alpine grasslands,
tall herbflelds, and grassy snow gum
woodlands, but lower on the heathlands,
High erosion hazards limit the capabil-
ity of some areas.
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Capability for apgricultural develop-
ment 1s low.

I, Apiculture

Parts of this block have reasonable ace-
ess and are near the maln bee-keeping
centres in north-eastern Victoria., Apil-
arlsts often use these areas, the main
honey flora being narrow-leaf pepper-
mint, broad-leaf peppermint, candlebark,
alpine ash, and snow gum. Other parts
could be used 1f access was improved.

5. Wood production

Capability for timber productlon 1ls very
high. Large areas of alpine ash occur
around all the major streams flowing
from the Bogong Tablelands, principally
the Ovens and Kiewa Rlvers and Mountain,

Cattle grazing near Mount Fainter.
Light-toned snow grass has been damaged
by insects.
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Stream Gauging station Mean annual discharge (M1)
Ovens River Bright 232,420
Kiewa Rlver Mongans Bridge 512,210
Mitta Mitta River¥ Above Jokers Creek 229,568
Snowy Creek Below Granite Flat 192,830
Bundara River Bundara 91,507
Cobungra Rivep*# Below Victoria River 135,345

¥ Also called the Big River within this block.
#* Tncludes discharge from the Vietoria River (in block 11).

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 also occur throughout the bloeck,
but are concentrated for the most part
in the north and west., Some commercilal
stands of molst foothlill forest includ-
ing specles such as blue gum and manna
gum adjoin stands of mountain forest in
the Ovens and Klewa Rlvers.

Annually, the five sawmllls at Tawonga,
Eskdale, Granite Flat, Mitta Mitta, and
Bullumwaal together cut about 26,600 m3
of sawlogs from about 360 ha of forest,

6. Minerals

This blozk contalns two currently opera-
ting gold mines. These are the Sambas

and Red Robin (below Mount Hotham) mines
on the Harrietville gold-fields. 1In
view of thls, and of the fact that large
quantities of gold were produced here in
the past, 1t can be said that Bogong
block has a high potential for economic
gold deposits, particularly in view of
the recently increased price of gold.
Other metalllic minerals - including bis-
muth, tin, and sllver - are assoclated
with the gold deposits. Considerable
reserves of low-grade tin ore are likely
to exlst at Mount Wills.

7. Water productilon

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 1s snow-covered for
}--5 months of the year. Major streams
within the block and their mean annual
discharges are shown in the table above.



With the exception of the Ovens River,
these streams are comparatively reliable,
being snow-fed. The Mitta Mitta River at
Dartmouth ylelds 21% of 1ts mean annual
discharge in the 6 months December to May
- including 7% in the 3 months January to
March. Equivalent figures for the Kiewa
River at Mongans Bridge are 23.5% and 7%
respectively. In contrast, the Ovens
River yilelds 14% of i1ts mean annual dis-
charge at Wangaratta in the 6 months
December to May, including 3.5% in the
pericd January to March.

The water 1n this block is of high qual-
ity. (For example, the mean T.D.S. meas-
urement for the Klewa Rlver at Mongan's
Bridge 1is 34 mg per 1.) This allows 1its
use not only for generating hydro-elec-
tric power, but for domestlc water supp-
lies, as indicated in the table below.

The Kiewa River hydro-electric scheme
utilizes water from the Rocky Valley and
Pretty Valley branches of the East Klewa
River, and from the West Kiewa River.
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Mulloek dump and orve-bin at Maude and
Yellow Girl gold-mine.

Township

Water supply source

Harrietville
Hotham Heights
Mount Beauty
Bogong Village
Falls Creek
Tawonga

Ovens River

Edelwelss Spring; Swindlers Creek

West Klewa Rilver; Simmonds Creek

Ferny Creek

Rocky Valley branch of East Kiewa River
Kiewa River
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The three power stations (McKay Creek,
Clover, and West Klewa) have capaclty
flow rates of 86 M1, 112 M1, and 163 Ml
per hour respectively. Thls scheme 1s
used mainly to supplement peak-load
supplies of power.

A section of the Mitta Mitta River will
be i1mpounded by the Dartmouth Dam pro-
Jeet, and the headwaters of this river
will contribute to the storage. About
2,000 ha of land 1s irrigated from the
Klewa Riwver.

The capability for water production is
very high.

D. Hazards

The erosion hazard is high at the hilgh-
est altitudes - that 1s, Mounts Bogong,

Roeky Valley pondage supplies the Kiewa
hydro-electric scheme.

Feathertop, Hotham, and Loch and places
such as along the Razorback to Mount
Feathertop and around Mounts Nelse,
Spion Keopje, and Fainter. The hazard 1s
moderate to high on the Hlgh Plalns gen-
erally, especially on north-west slopes
and in dralnage lines, low 1n wet moun-
tain forest, and moderate on steep dry
slopes at the lower elevations.

The presence of soil particles in
streams has caused slltation of tunnels
and pondages in the hydro-electric
scheme and could cause damage to turbine
blades used in the generation of elec-
tricity. Activities in the area 1nvolwv-
ilng earthworks or causling disturbance to
vegetation can result in excessive
amounts of silt reaching streams.

The fire hazard is highest in the foot-
hills at the north of the block, where a
number of lightning strikes have occ-
urred, Villages at Bogong and Falls
Creek and a camp at Howmans Gap are
vulnerable to fire, as are the numerous
installations of the Kiewa hydro-elect-
ric scheme. Filre towers are situated on
Mount McKay and at Blg Hill, and look-
outs at Mounts Hotham and Wills,

The 19 noxlous plant specles growlng in
the block include blackberry, St. John's
wort, tutsan, and sweet brilar. Hares
and foxes inhabit the Bogong High Plains
and a few brumbles range through the
south-east sectlon of the block. The
alpine case moth and alpine grass cat-
erplllar kill patches of snow grass.
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A. Loecation 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, malnly in 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 freehold land 1s concentrated on
areas of low relief throughout the
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block, as at Cobungra and along the Liv-
ingstone Creek valley.

County of Bogong: Parishes of Theddora,
Bundara-Munjle, Bingo-Munjie, Bingo-
Munjie North, and Blngo-Munjle South.
County of Benambra: Parishes of Omeo,
Jirnkee, and Cobungra.

B, Nature of the Land
1l. Climate

A large rain-shadow area extends from
this block north-east to Benambra and
south-east to Swifts Creek. This is
caused by the dry prevalling westerly
air streams, which have lost their mois-
ture as precipitatlon on the higher
ranges to windward.

Average annual rainfall diminishes from
1,200--1,400 mm on the Great Divide 1in
the west to 676 mm at Omeo in the east.
Rainfall peaks occur in 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. Snow-
falls are known to occur throughout the
block, and regularly above 1,000 m on
the Great Divide in the south and west.



342

Frosts are common within the block, with
an average frost-free perlod of only 62
days per annum at Omeo,

2. (Geolopgy and physlography

Undulating tablelands and basins domin-
ate, with very little dissection of the
landscape. Elevations vary - from 1,600
m on the Paw Paw Tablelands 1n 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 Omeo (600--
700 m). The lowest polnt occurs along
the Livingstone Creek on the eastern
border (600 m).

Stream flow 1s generally east and north
towards the Mitta Mitta River., The
Great Divide has three low polnts (air
gaps) at Jirnkee Gap (890 m), Cassilis
Gap (760 m), and further east at Tongio
Gap (760 m). These were caused by the
shift of the Dlvide because of the cap-
ture of the Tambo River headwaters by
the Mitta Mitta River.

Steep slopes are found along the Living-
stone Fault, particularly at the relat-
ively 1solated peak of Mount Livingstone
(1,127 m). The north-trending fault has
influenced the direction of flow of both
Livingstone Creek and a section of the
Mitta Mitta River.

The geology of the block 1s dominated by
Ordovician gneisses and schlsts of the
Omeo Metamorphlc belt. Scattered out-

crops of Lower and Middle Devonilan
granites occur in the east and central
sectlons, and remnants of Oligocene
basalt remain on the Paw Paw Tablelands.
There are Tertlary gravels of Pliocene
age around Omeo township, and Quaternary
alluvium occcurs along the upper reaches
of Livingstone Creek.

3. Solls

The terrain of the major part of thils
block 1s undulatling to hilly. Solls are
dominated by masslive gradational soils.
These grade into friable brown gradat-
ional soils as rainfall increases in the
west, and iInto red duplex solls on flat-
ter topography in raln-shadow areas.
These solls often overlle highly struct-
ured red clays, which are reliecs of old-
er solls.

In the steeper country of the west and
south, stony loams appear on steep
slopes and exposed crests. Organic
loams, which occur on areas above the
friable brown gradational solls at high-
er elevations, become shallower with in-
creasing elevation. Peats occur irreg-
ularly in cold, poorly drained situat-
lons on the Paw Paw Tablelands and Great
Dividing Range. Humified peats may have
developed from normal peats where stream
entrenchment has lowered the water
table. Red gradatlional solls occur on
the basalt of the Paw Paw Tablelands.

Massive gradational soils and red grad-
ational solls occur on the slopes of the



basin country south-east of Omeo and
grade into red and yellow duplex solls
on drier undulating country 1in the
south. Yellow sodic duplex soils occur
occasionally on broad ridge-tops and
hill-crests to the south of Omeo. Grey
brown loams and undifferentiated sands
and loams occur on the limited alluvial
flats of Livingstone Creel,

4, Vegetation

Sub-alplne grasslands, wet heathlands,
and mosslands are found at various loc-
alitles, usually in drainage lines; they
are flanked by sub-alpine forests at
elevations from about 1,560 m to 1,100
m, for example 1In the Livingstone Creek,
Spring Creek, and Butchers Creek head-
waters., Black sallee woodland often
borders these open areas., This vegetat-
lon type also crowns Mount Delusion
(1,340 m) where the understorey 1s
heathy. An open area of heathland and
herbfield adjoins the woodland here,

Snow gum open forests and woodlands are
chiefly located on the Paw Paw Table-
lands and at Mount Phlpps at elevations
ranging from about 1,300 to Just over
1,500 m. Understoreys may be grassy or
heathy (gorse bitter-pea, and mountain
beard-heath).

Snow gum also occurs In mixture with
candlebark at lower elevatlons around
Omeo such as the Oriental Claims (eleva-
tion about 660 m). Here the understorey
is predominantly kangaroc grass.

Omeo gum oceeure at several scattitered
localities in the study area.

Mountain gum--snow gum open forest pre-
domlnates west and south of Cobungra.
This area has been extensively burnt 1n
the 1939 fires. Mountaln gums moere than
25 m high sometimes grow above the gen-
eral canopy levels. Understoreys vary
from shrubby to grassy and include
speclies such as snow grass, handsome
flat-pea, elderberry panax, and mountailn
beard-heath. These forests range from
about 1,400 m commonly down to about
1,000 m and sometimes to 800 m.
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Alpine ash open forest has a scattered
distribution among the sub-alpine for-
ests in the western section of Cobungra
block at elevatlons between 1,200 and
1,400 m.

Large areas of alplne ash - mostly logg-
ing regrowth from former logglng operat-
lons - occupy the headwaters of Living-
stone and New Rush Creeks at elevatilons
ranging from 900 to 1,400 m. Under-
storeys are typilecally shrubby (silver
wattle, mountaln pepper, mountain beard-
heath, and common oxylobium).

Open forest III comprises some messmate
stringybark forest with gully-type to
shrubby understoreys and narrow-leaf
peppermint forest with shrubby to grassy
understoreys.

Open forest II occuples some dry slopes.
The higher elevations commonly carry
broad-leaf peppermint in mixture with
mountain gum, with heathy understoreys
ineluding gorse bltter-pea, guinea-
flower, handsome flat-pea, cluster-
flower geebung, and holly lomatia. At
lower elevations the predominant trees
are red stringybark and long-leaf box.

Open forest I malnly occuples 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. Under-
storeys may be heathy and plants may be
gparsely distributed,

5. PFauna

The block has not been systematically
surveyed for mammals, but more 1s known
about the birds, reptiles, and amphib-
ians. Six species of native mammals,
95 of native bird, eight of reptile,
seven of amphlbian, and one specles of
native fish have been recorded.

Sambar deer and brumblies are among the
introduced mammals inhabiting the area.

Much of the block in the Omeo and Cobun-
gra statlion area is cleared. Sub-alpilne
open areas and woodlands predominate on
public land, but wet open forest wlth
limited areas of dry open forest predom-
inate south of Mount Phipps. Wetlands
are situated along streams and at numer-
ous small dams.

Nine waterbirds have been recorded in
wetlands and include the yellow-billed
spoonbill. Other assccilated bird
specles are the swamp harriler, coot,
spur-winged plover, Japanese snipe, and
little grassbird.

Sub=-alpine woodlands are known to pro-
vide habitat for the eastern grey kanga-
roo, common wombat, and brown antechin-
us. The 51 bird species 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=-bellied glider, common wom-
bat, and brown antechinus have been rec-
orded in wet open forest, Typical birds
include the brush cuckoo, king parrot,
superb blue-wren, rufous fantail, golden
whistler, white-throated tree-creeper,
and piled currawong.

Dry open forest supports the eastern
grey kangaroo, black wallaby, brown
antechinus, and lesser long-eared bat,
Birds 1n this habltat 1nclude the sacred
kingfisher, spotted quall-thrush, satin
flycatcher, rufous whistler, fuscous
honeyeater, olive-backed oriole, white-
winged chough, and dusky wood swallow.

In cleared and semi-cleared land, 48
bilrd specles were recorded, lncluding
eight raptors such as the brown hawk,
whistling eagle, wedge-talled eagle,
little falcon, nankeen kestrel, and
peregrine falcon., Other birds ineclude
the stubble quail, Japanese snipe, pall-
id cuckoo, galah, sulphur-crested cocka-
too, brown songlark, and both specles of
magple and raven.

Some reptiles - such as the southern
blue-tongue, copperhead, water skink
(cool-temperate species), grass skink,
and McCoy's skink - are typlcal of cool-
temperate conditions. A few (such as
Cunningham's skink) are more typical of
warmer conditions. Recorded amphibilans
comprise Verreaux's tree frog, Lesueur's
frog, brown-striped frog, spotted marsh
frog, eastern banjo frog, southern toad-
let, and common eastern froglet.

345

Cox's mountain trout is recorded, and
brown trout and ralnbow trout are also
present.

6. Land systems

The Cobungra, Livingstone, Higginbotham,
Theddora, Mt Phipps, Omeo, Cassilis,
Mirimbah, Staleyville, Graham, and Mt
Delusion land systems are represented in
the block.

€. Present Use and Capabilities
1. MNature conservation

The capability for nature conservation
is high to moderate. Environments range
from sub-alpine woodlands to dry open
forests. BSub-alpine woodlands are ex-
tensive, growing mainly on soils derived
from metamorphiec parent materilals.

Eight plant specles occurring here are
considered to be highly significant.
Most of these - the moonwort Botrychium
lunaria, the dalsy Brachycome tenuis-
eapa, the sedges Carex capillacea and C.
raleighii, and the tower mustard (Turri-
tis glabra) - are located near Cobungra,
which 1s the type locality of mignonette
leek-orchid (Prasophyllum morganii), be-
lieved to be endemle to the study area.
The Mitchell bertya (Bertya mitchellit)
occurs far from its normal Mallee envir-
onment near Anglers Rest. The upper
Livingstone Creek 1s the type locality
of the Omeo gum (Eucalyptus neglectal,
endemlc to the Victorlan Alps.



Recreation

Capablilities are high for fishing and
fossickling, moderate for recreatlon
driving, moderate to low for bushwalk-

ing, horse-riding, and cross-country
skiing, and low for hunting,

Bushwalkers at present malnly use the
north-western section. The Precipice
Flaln--Vlectoria Rlver tracks are ocecas-

Fallas on the Vietoriag Rivenr.

ionally toc moderately used. These may
be linked with walklng routes to Mount
Tabletop or the Dargo High Plains via
the Mayford spur. The block has some
potential for bushwalklng. Much of the
forested land is sub-alpine forest with
numerous snow plains. Other features
include the Cobungra River, Victoria
River and Victoria Falls, Livingstone
Creek, and Mounts Philpps and Delusion.

A water race may be traced from Cassilis
to the Jirnkee Gap in the Great Dividing
Range and thence to the eastern branch
of the Wentworth Rilver near Mount Bald-
head, a distance of 90 km.

Organized horse-riding trips, based at
Omeo, occasionally visit areas on public
land.

For recreation driving, four-wheel-drive
vehieles use some tracks, particularly
the Precipice Plaln--Victoria River
tracks., The Hotham to Omeo rcad 1s reg-
ularly used for motor tourlng.

Sambar deer are hunted at several local-
ities in this block, including the area
around Mount Phipps.

All tributaries of the Mitta Mltta River
inecluding the Cobungra and Victorla Riv-
ers and Livingstone Creek, are good
trout waters,

Opportunities for cross-country skiing
exlst around Preciplce Plain and Mount
Phipps.



Many streams around Omeo, such as the
Livingstone Creek, are gold-bearing.
Gold-panning 1is popular at the Oriental
Claims. Common opal 1s found among the
gravels and sands of o0ld rilver beds
around Omeo.

3. Agriculture

Three graziers run cattle on the public
land. It 1s difficult to estimate the
number of stock grazing west of Cobungra
station, as a number of unfenced priv-
ately owned paddocks are grazed 1n con-
Junetlon with public land. Probably
about 370 cows with 100 calves and 230
dry cattle graze 1In the snow gum wood-
lands and snow gum--mountaln gum forests
during the summer.

After the cattle are mustered in autumn,
the calves are marked, weaned, and mar-
keted and then the remalining stock are
taken out from the home paddocks agaln
untll the onset of winter. Higher num-
bers may occupy the publiec land in this
pericd than during the early autumn.

A similar pattern 1s followed in the
area around the Livingstone Creek and
Butcher Creek headwaters, Here about
160 cows with about 120 calves graze
through a varliety of vegetatlon types.
The home properties are close by, and
private property 1s used in conjunction
with the surroundling grazlng runs.

About 50% of this block 1is private land
and, apart from hlgher-elevation areas
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near Cobungra, is almost all cleared,
Thls - together wlth private land 1in the
Benambra, Nunnlong, and Baldhead blocks
= comprises the largest single reglon of
agrlcultural land 1n the study area.

Beef producticon 1s the major enterprise,
with Hereford the most common breed,
Sheep ralsed for wool are alsc lmport-
ant, wlth numbers 1ncreasing steadily
since a slump in 1973.

Oriental Claimes - Omeo,
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The ecapability for bush grazing 1s mod-
erate on average, but high in some areas
close to private holdings. The area 1is
reasonably well watered and capabllity
could be improved with fencing and con-
trol of wild horses. The runs currently
used are mainly close to private land.

The less-steep publie land has moderate
capabllity for development for agricult-

ure.

4. Apilculture

Thils block does not receive much use by
aplarists. Honey flora include snow

Cattle graze at Long Plain.

gum, alpine ash, Gippsland blue gum, red
stringybark, and long-leaf box.

5. Wood production

Capability for hardwood production is
high in alpine ash stands in the south
of the block. Most of these have been
utilized and regenerated but logging 1s
continuing north of Mount Phipps. Moun-
tailn forests cover about 4,500 ha. The
western half of the block contains sub-
alpine forest of negligible timber-
productlion capability, and the remailnder
of the public land contains foothill
forest of low to moderate 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 inecludes
most of the former Omeo gold-field, from
which large amounts of gold were taken
by sluilcing and dredging and in which
two silver--lead--zinec lodes were
worked. The western part includes com-
paratively 1naccessible country that may
contaln velins bearing gold and other
metallic minerals.

T. Water production

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 Creek.

A rain-shadow area exists in the Omeo--
Benambra reglon, and this causes the low
water yleld from this central portion of
the Mitta Mitta River., The rain-shadow
area recelves about 600 mm per annum,
compared with the 900--1,200 mm per
annum in the upper reaches of the Vie-
toria River and Livingstone Creek.

The Cobungra River 1s supplied to some
degree by snow melt., Mean annual dis-
charges for the Mitta Mitta River at
Hinnomunjie and for the Cobungra--Vic-
toria Rivers are 471,587 M1 and 135,345
M1l respectively.

TR4B/76—24
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Livingstone Creek 1s the source of dom-
estic water for the township of Omeo,
The entlire bloeck will contribute to the
Dartmouth Dam when this 13 completed.

The capability for water production is
high to moderate.

D. Hazards

The so0ll erosion hazard 1s moderate to
high, and severe gully erosion 1is
evident around Omec. The fire hazard 1s
moderate to high. A fire tower 1s sit-
uated on Mount Sam. The 19 noxlous weed
species include blackberry, St. John's
wort, and sweet brliar. Brumbies are
plentiful to the south of Cobungra
station. i
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A. Location and "Tenure

Haldhead bloek covers a total area of
63,100 ha, of which 48,400 ha (77%) 1s
publie land. This occurs mainly in the
south-west, and comprises 19,700 ha of
reserved forest and 28,700 ha of unres-
erved Crown land. Most of the freehold
land occurs in the eastern section of
the block.

County of Dargo: Parishes of Carneek,
Kalk Kalk, Birrepun, Binnican, Went-
worth, Koomberar, Tabberabbera, Angora,
Jirnkee, Tonglo-Munjle West, and Cob-
ungra.

B. HNature of the Land

1, Climate

Baldhead bloeck 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 topopraphy running
south-east through the block from the
Divide to Mount Delusion and Mount Bald-
head. This zone receives more than

BALDHEAD

1,200 mm annually. Rainfall decreases
to less than 800 mm on the Wentworth
River and 612 mm at Swifts Creek.
Southerly and south-easterly air 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 air streams. Snowfalls can be
expected at the hipgher altitudes from
June to October.




2. Geology and physlography

Moderately dissected topography predom-
inates In the west, grading Intec basins
and plateaux towards the east. The
Tambo basin at Swifts Creek (300-=U400 m)
i3 at a lower elevation than those north
of the Divlide, such as the Livingstone
basin (600-=700 m).

Two low points (air gaps) in the Great
Divide occur along the northern border
of the bloek, one at Jirnkee Gap (890 m)
and the other at Cassilis Gap (760 m).

The Birregun range in the west includes
the highest peak in the block, Mount
Birregun (1,463 m). The lowest point
occurs at Wentworth River along the
southern border (240 m).

The stream pattern 1s markedly influenc-
ed by faulting in the underlying rock,
demonstrated by stralght courses of
streams flowlng along the llne of the
Haunted Stream Fault and Livingstone
Fault. A small plateau is situated on
the Strobrlidge Ridge at about 1,100 m
elevatlon.

Ordovician felspathic sandstones and
slltstones in the east merge into
schilsts and gneisses of the Omeo Metam-
orphie belt north of the Angora range.

Outerops of Lower Devonlan granites
oceur in the east at Mount Baldhead
(1,372 m), in small basins near Brook-
ville, and in the Tambo and Livingstone
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basins. The Wentworth group - Lower
~--Middle Devonian marine sediments - is
exposed in the upper Wentworth Rlver.

The Wentworth River.
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Extenslive Quaternary alluvial deposition
has occurred along Tambo River 1n the
Tambo basin.

3. Solls

Mountalnous areas in the north of the
block, where rainfall 1s hilgher, have
frlable brown gradational soils on most
slopes, but stony loams and stony grada-
tional solls on exposed steep slopes and
erests. Sheltered lower valley areas
have friable red gradational soils.

In the drier areas, most slopes carry
masslve gradational or red gradational
solls, but sheltered lower valley slopes
have friable red gradational solls.

Grey-brown loams occur on alluvium along
majJor streams such as the Tambo River,
and rolling to hilly areas in the
valleys have red duplex solls,

The main soils on hilly granitic areas
are yellow duplex solls, with red duplex
solls on lower well-dralned areas.

L, Vegetation

Sub-alpine vegetation 1s represented in
thls block by herbfield 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. Delusilon.

Alpine ash forests, both mature and fire
regrowth, are located at the higher

Heathland, herbfield, and black sallee
woodland at Mount Delusion.

elevations (800 to 1,400 m) in the head-
waters of the Wentworth River, the
Haunted Stream, and Nightmare Creek, and
also near Mount Blrregun. Understoreys
vary from grassy to shrubby, including
hop bitter-pea, mountaln pepper, and
mountaln beard-heath.

Fire regrowth and mature mountaln ash
forests occupy the headwaters of the
Nicholson River and Haunted Stream below
the alpine ash on molst sltes at eleva-
tions ranging from about 800 m to 1,200
m. Understoreys are typlecally shrubby
or gully type (bootlace bush, river lo-



matia, elderberry panax, blackwood, and
soft tree-=fern).

Narrow-leaf peppermint open forest III
is the predomlinant vegetation type on
molst sites below about 1,100 m. Assoc-
jated trees include manna gum and broad-
leaf peppermint, Understorey speciles
include sllver wattle and austral brack-
en.

Messmate stringybark forest, sometimes
associated with manna gum, grows in
small scattered pockets from Mount Gin-
gee MunJie to south of Mount Birregun.
Moist gully heads have understoreys that
include snowy dalsy-bush, common cassin-
ia, Victorlan chrlstmas-bush, musk
daisy-bush, and sllver wattle., 3Sililver-
top in mixture with white stringybark -
wlth a shrubby understorey 1including
sunshine wattle, mountain hickory
wattle, and prickly bush-pea - 1s common
on ridges south of Mount Blrregun.

Open forest II on drier aspects 1ncludes
broad-leaf peppermint and candlebark
wlth a shrubby to heathy understorey and
red stringybark--long-leaf box with
similar understcorey. Yellow box 1s
sometimes a component of open forest I1II.

Open forest I occupies the drliest sites-
which are usually on steep rocky north-
erly slopes. Forests include silvertop
in the Wentworth River catchment and
broad-leaf peppermint--candlebark forest
(with understoreys including silvertop
wallaby grass, prickly broom heath,
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woolly grevillea, pgolden bush-pea, and
daphne heath) at the higher elevations.
White box and long-leaf box forest with
a sparse to heathy understorey occupiles
dry hillsides near Cassilis.

5, Fauna
No detalled surveys have been made in

the block. Records exist for speciles of
three native mammals, 55 natlve birds,

Mountain ash stand near Mikado Hill.
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one reptile, and nine amphibians., BSam=-
bar deer are known to inhabit the area.
Wet open and dry open forests predom-
inate. The maln streams and their en-
virons provlde wetland and riverine
forest habitat. Cleared land is centred
about Tonglo West and Swifts Creek.

The eastern grey kangaroo, black wall-
aby, and eastern plgmy possum are common
to both wet and dry open forest. Typle-
al blrds of wet open forest include the
emu, common bronzewing, wonga pigeon,
southern yellow robin, and grey-breasted
sllvereye. Those 1in dry open forest
inelude the spotted quail-thrush, rufous
whistler, tree-martin, and black-faced
cuckoo-shrike.

Most birds have been recorded in cleared
and seml-cleared areas. These 1nclude
the brown hawk, galah, eastern rosella,
sulphur-crested cockatoo, rainbow bee-
eater, speckled warbler, hooded robin,
brown tree-creeper, mistletoe bird,
fuscous honeyeater, regent honeyeater,
and diamond firetail.

The red-pbellied black snake, five spec-
ies 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, Omeoc, Tonglo-

Munjie West, Brookville, Tabberabbera,
Bemboka, Casslilis, Mt Phipps, Beloka
High, Tubbut, Cabanandra, Swifts Creek,
Wentworth, and Mt Delusion land systems
are represented in the block,

C. Present Use and Capabilities
l. HNature conservation

The capability for nature conservation
1s moderate to high. Environments range
From wet open forest to riverine forest,
White box woodlands occur around Cassil-
is. Black sallee woodlands cover a
relatively large area on Mount Delusilon,.

Two of the three slgnificant plant spec-
les in this block are considered highly
so. They are the tower mustard (Turrit-
ug glabra) in the Mitchell River sources
and the shiny fan-fern (Sticherus flab-
ellatus) which 1s known only in the
upper reaches of Pheasant Creek and far
eastern Gippsland,

Z. Recreatlon

Features of recreatlonal interest in-
clude the Birregun Range, and early
mining sites on the Haunted Stream and
around Cassilis and Tonglo West. Cap-
abilities are moderate for hunting and
fossicking, low to moderate for recreat-
lon driving, and low for bushwalklng and
fishing.

Although this bloeck 1s little used by
bushwalkers, it does have some attrac-



Gold-mining township of Brookville in 1806.

tions, including the track along the
Birregun Range to Mount Steve and thence
to Dargo via Grant Junction. Other
features of interest include Mounts
Baldhead and Delusion, the Wentworth
River, and mine workings around Cassilils,
Tonglo 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 potential for four-
wheel-drive vehicles and traill-bikes.
Two-wheel-drive vehlicles sometimes use
the road from Swifts Creek to Balrnsdale
via Mount Baldhead.

Sambar deer are regularly hunted at such
places as Mount Baldhead and in trib-
utaries 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 ineclude Gray
Creek near Cassilis, Swifts Creek near
Tonglo West, and the Haunted Stream.

3. Agriculture

Only two of the several grazlers using
this block run cattle regularly on pub-
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lic land. These have propertles at
Iguana Creek and Ensay, and put about
100 cows, 20 calves, and 40 dry cattle
into the manna gum--narrow-leaf pepper-
mint forests along the river flats of
the Wentworth River. Use of the alpine
ash forests at the high elevations 1s
sporadic,

The bulk of the private land 1s in the
east and adjoins similar land in nelgh-
bouring blocks. A few small holdings
are located on the Wentworth River in
the west. Most land has been cleared
and developed for agriculture and varles
from undulating to steep.

Beef and wool production are the major
enterprises, although some prime lambs
are produced from come-back flocks.
Lucerne - for hay and grazing - 1s grown
on the flats and on gently sloping land.
Cereal crops are grown occaslonally.

The capabillity for bush grazing 1s mod-
erate to low. More use, however, could
be made of alpine ash forests in the
headwaters of the Wentworth River. Some
limited areas of undulating publlec land
have moderate capability for agricultur-
al development.

4, Apiculture

Access 1s best on the eastern section of
this block. It 1s reasonable in the
central section, but poor elsewhere,
Publie land adjoining private property
1s frequently used to produce honey

crops. Honey flora include alpine ash,
mountain ash, messmate, red stringybark,
long-leaf box, silvertop, white box, and
yellow box,.

5. Wood production

Capabllity for hardwood timber product-
lon 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 S3Stream. Molst foothill
forests of messmate, mountaln grey gum,
and manna gum, which adjoin these stands
of mountain forest, have high ecapabili-
ties for timber production. Foothill
forests in the north have low to moder-
ate timber-production capabilities.

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. obtains pulp-
wood supplies from integrated-harvesting
operations.

6. Minerals

The bloeck includes the Cassillis and King
Cassilis mines on the Cassilis gold-
fields, which have operated intermitt-
ently in recent years. These mines have
lead, zinc, and copper mineralization as
well as gold. There are good prospects
for gold depcsits in the central portion
of the block along the continuation of
the Kliewa thrust. This area includes
the former Haunted Stream gold-fileld.



T. Water production

Rainfall within the block ranges between
700 mm and 1,200 mm per annum.

The Tambo Rlver, a sectlon of which
forms the eastern boundary, has a mean
annual discharge of 67,450 M1 at Swifts
Creek, and 1s the source of Swifts Creek
township reticulated water supply. The
river here has a mean salinity reading
of 132 mg per 1, which 1s the highest
recorded level in the study area, but
still indicates high-quality water.

This block also contains the headwaters
of the Wentworth River (tributary of the
Mitchell River), the Nicholson River,
and the Haunted Stream, which flows into
the Tambo south of the study area.
Water-yield and water-quallty measure-
ments are not avallable for the Went-
worth River or Haunted Stream.

The mean annual discharge of the Nichol-
son River at Deptford is 33,984 M1,
Gaugings indicate comparatively regular
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flows throughout the year. 1t yields
44% of 1ts mean annual discharge in the
6 months December to May, including 7%
in the 3 months January to March. The
water 1s of high quality, the mean sal-
inity reading for this river at Deptford
being 73 mg per 1.

The capablility for water production is
high.

D. Hazards

The erosion hazard 1s generally low 1n
the west of the block and moderate to
high around Swifts Creek. Salinity
readings for the Tambo Rlver at Swifts
Creek, while indlecating high-quality
water, are still the highest recorded in
the study area. The fire hazard 1s
high., A number of fires have originated
from lightning strikes in the eastern
section of the block., The 20 noxious
weed specles in the block include black-
berry, St. John's wort, and sweet briar.
Rabbits can be a problem in cleared
areas and forest margins.
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13,

A. Loecatlon and Tenure

Benambra block covers a total area of
131,600 ha, of which 85,400 ha (65%) is
public land. Freehold land 13 located
on the basin and plateau country 1n the
centre of the bloeck, and 1s surrounded
by 54,600 ha of unreserved Crown land
and 27,300 ha of reserved forest. Num-
erous publie reserves, lncluding Lake
Omeo (750 ha) and a Stone Reserve at
Wombat Creek (1,036 ha), amount to
3,500 ha.

Country of Benambra: Parishes of Cobun-
gra, Hinno-Munjie, Thorkidaan, Jinder-
boin, Guttamurra, Enano, Beloka, Mowam-
ba, and Gungarlan.

County of Bogong: FParishes of Tongaro,
Wollonaby, Ludrik-Munjie, Bundara-
Munjie, and Bingo-Munjle 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 rainfalls of less than
700 mm. Rainfall 1s highest in spring
and 1s supplemented by southerly and
south-easterly alr streams at any time

BENAMBRA

of year, and by erratic summer thunder-
storms.

Average annual rainfall increases to
more than 1,000 mm in the south, and ex-
ceeds 1,400 mm north of Glen Wills on
the Omeo Highway. Regular snowfalls can
be expected above 1,000 m from June to
October in the north.

The valleys experilence the effect of
relatively warm, dry Fohn winds from the




north-west, which 1ift daily maximum
temperatures in winter. Frosts are
common, with an average frost-free per-
lod of only 62 days per annum at Omeo.

2. Geolopy and physiography

This block lles north of the Great Div-
iding Range, which has shifted south
from the reglon between Mounts Hotham
and Gibbo. The shift resulted from the
capture of the Tambo Rlver headwaters by
the Mitta Mitta River. Thils has left
alr gaps 1in the Range at Tongio 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)(1l,566 m) -
whlich 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 Morass
Creeks. This pattern resulted from the
major stream capture mentioned above.

A number of extensive basins have form-
ed, The largest of these is the Morass
basin, which 1s centred around Benambra
and Lake Omec and 1s about 20 km by 12
km 1n extent. Others are the Llving-
stone basin at Omeo, the Beloka basin
(12 km by 6 km) situated in the head-
waters of Benambra Creek, and the basin
east of Mount Lelinster. Plateaux occur
at the Knoecker (1,507 m) and the Fraser
Tablelands (600--800 m).
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The Omeo Metamorphics cover a major por-
tion of the east of the block. These
consist of Ordovielan mlcaceous schists
Mlcaceous

or coarse-gralned gnelss.
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Caves in Silurian limestone beside the
Mitta Mitta River.
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schists are assoclated with Devonilan
granite intrusions around Mounts Mlsery
(1,575 m) and Pendergast (1,462 m). The
Metamorphics grade into an extensive
area of Ordovician felspathic sandstones
and slltstones. Around Hinnomunjie and
Benambra, some of these sedimentary
rocks exhiblt low-grade metamorphism.

Both the Omeo Metamorphles and Ordovic-
ian sediments are intruded by granites
and granodlorltes of Sillurian to Devon-
lan age, and also around Benambra and
the Brothers, by a series of syenltes
and trachytes of Triassic age.

Unconformably overlying the Ordovicilan
sediments at Mount Tambo 1s 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 alluv-
ium at Hinnomunjie Swamp has been depos-
ited as a result of a Plliocene basalt
flow damming Lilvingstone Creek.

3. Soils

In the high mountainocus areas of the
north and west of the block, friable
brown gradatlonal solils predominate,
becoming shallower 1in sub-alpine areas,
where organlec loams and stony loams
occupy relatively small areas. Friable
red gradatlional solls and red gradation-
al solls with fine structure occur to a
limited extent in lower areas.

Red gradational, yellow-brown gradation-
al, and massive gradational solls appear
on slopes and freely dralned areas at
lower elevations. Coarse sands occur on
granitic areas in the west of the block,
and undifferentlated sands and loams and
grey-brown loams occcur on the alluvium
along streams. In other areas, masslve
gradational soils often overlle highly
structured red clay relics of older
soils.

Large areas of dark calcareous clays and
non-calcareous dark cracking clays occur
on the undulating and flat alluvial
country around Lake Omeo and Morass
Creek. Llghter-brown forms of calcar-
eous clays are found on well-dralned
areas such as the lunette of Lake Omeo.

The red gradational solls that have de-
veloped on the basalt north of Benambra
contain occaslional undecomposed basalt
boulders throughout the profille.

Red duplex so0lls occur on rolling to low
hilly areas of Ordovician sedimentary
rocks, with yellow duplex solls on less
well-drained areas. The duplex solls of
rolling country around Lake Omeo are
commonly overlain by up to 10 em of
younger loam. Yellow sodic duplex soils
ocecur occaslonally on broad ridge-tops
to the south of Omeo.

4, Vegetatilon

Snow gum open forest 1s found in three
main localities (the Knocker, Beloka



Range, and north from Mount Misery) on
broad ridpge-tops at elevations ranging
from about 1,300--1,400 m to about 1,600
m near Mount Mlsery. lnderstoreys are
heathy to grassy and include prlckly
bush-pea, alpine oxyloblium, tasman flax-
111y, and golden everlasting.

Mountaln gum--snow gum open forest
occurs on the hipgher ridges and plateaux
(1,200 to 1,400 m). Understoreys may be
shrubby, inecluding speciles such as hop
bitter-pea and prickly bush-pea. Mount-
ain gum or candlebark may occur 1In mixt-
ure with snow gum on rocky sites (for
example the lower slopes of Pendergast
Lookout), and also poorly drained 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 malinly mature,
except for logged areas near the Knocker
and Cocky Creek. Stands of 1939 fire
regrowth 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 cccas-
ionally up to about 1,500 m., Under-
storeys vary from shrubby through heathy
to grassy.

There are conslderable areas of open
forest III in the block. Tree species
include narrow-leaf peppermint, mountaln
gum, eurabble, and manna gum, Under-
storeys may be grassy, but are generally
shrubby (including silver wattle, prick-
ly bush-pea, and austral bracken).
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Open forest II inecludes broad-leaf pepp-
ermint--candlebark forest wlth a heathy
to shrubby understorey 1in the higher-
ralnfall area and red stringybark,
narrow-leaf peppermint, brittle gum,
broad-leaf peppermint, and candlebark
where rainfall 1s lower. An open wood-
land of candlebark and mountain swamp
gum with a grassy understorey occurs at
Morgans Corner on Deep Creek at 720--800
m elevation.

Open forest I occuples dry rocky hill-
sides and ridge tops in the block.
Broad-leaf peppermint and mountaln gum
with understoreys including narrow-leaf
bitter-pea and handsome flat-pea - which
are typlcal of open forest at the higher
part of 1lts range - are replaced by red
stringybark, broad-leaf peppermint, and
candlebark forests with heathy to shrub-
by understoreys at lower elevations.
Understorey specles include box-leaf
wattle, silver banksla, red-stem wattle,
varnish wattle, and handsome flat-pea.

5. Fauna

Some faunal groups in parts of this
block have been relatively well documen-
ted. Eleven specles of native mammal,
111 bird, 23 reptile, nine amphibilan,
and three native fish speclies have been
recorded.

Wetlands are well represented in the
block and conslst of mountain streams,
swampy flats, dams, and Lake Omeo. Rilv-
erine forests are restricted to sections
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of some streams and sub-alpline woodlands
are pgenerally restricted to the higher
elevations. Wet open forests and dry
open forests are extensive, and there 1s
a considerable area of cleared land
around the Benambra--Omeo reglon,

The 33 blrd specles recorded in wetlands
inelude numbers of mountaln duck, black
duck, grey teal, wood duck, and black
swans. 'The blue-winged shoveler,

Lake Omeo, near Benambra township, tis
vigited by numbers of waterbirds.

plumed tree-duck, whlte-eyed duck, musk
duck, and black-fronted dotterel have
been recorded on Lake Omeoc. Two speciles
of cormorant, two 1bils species, the
little grebe, hoary-headed grebe, white-
necked heron, royal spoonbill, yellow-
bllled spoonblll, dusky moorhen, and
eastern swamphen are alsc found here.

The eastern grey kangaroo, brown ante-
chinus, Swalnson's antechlnus, and bush
rat Inhabit riverine forests, whille
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 1n wet open forest include the
eastern grey kangarco, red-necked wall-
aby, common wombat, brown antechilnus,
bush rat, and dingo. The 41 bird
specles recorded 1n this habltat include
the gang-gang cockatoo, crimson rosella,
horsfield bronze-cuckoo, golden bronze-
cuckoo, superb lyrebird, Australian gos-
hawk, nolsy friar-bird, and satin bower-
bird.

Mammals recorded 1n dry open forest
include the bobuck, greater glider, red-
necked and black wallables, eastern grey
kangarco, common wombat, brown antechin-
us, and bush rat. Among the birds,
which are typieal of this habitat else-
where in the study area, the fuscous
honeyeater, sulphur-crested cockatoo,
and leaden fly-catcher are of note,



The 38 species of birds in farmland in-
clude the whilstling eagle, wedge-tailed
eaple, peregrine falecon, brown hawk,
nankeen kestrel, brown songlark, rufous
songlark, magpie-lark, grey butcher-
bird, diamond firetall, buff-rumped
thornbill, willlie waptail, and both
specles of magple.

Reptiles typleal of the cold-, cool-,
and warm-temperate Basslan zones are
found here. Cunningham's skink, copper-
talled skink, and the delicate skink in-
hablt warm rocky sltes, whlle Spencer's
skink, McCoy's skink, and water skink
are common in wet open forest, Swamps
provide habitat for the tiger snake and
copperhead, and for amphlblans such as
the eastern banjo frog, spotted grass
frog, brown-striped frog, common eastern
froglet, and two species of tree frog.
River systems provide habiltat for these
amphibians as well as for Lesueur's
frog. Fishes comprise the Kosciusko
mountain trout, ornate mountain trout,
river blackfish, brown trout, and rain-
bow trout.

6. Land systems

The Omeo, Mt Phipps, Beloka High, Beloka
Low, Cassilis, Enano, Wermatong High,
Stanleyville, Mirimbah, Glen Wills,
Morass Creek, Mowamba, Mt Pendergast,
Guttamurra, Mt Leinster, Ben Cruachan,
Thorkidaan, Mt Jonas, Terlite-Munjie,
Nunniong (Igneous), Livingstone, Darba-
lang, and Mt Mlsery land systems are
represented in the block.
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C. Present Use and Capabilities

1. Nature conservation

The capablillity for nature conservation
is high. Environments range from sub-
alpine woodlands to riverine forests.
Geology 1s varied.

The block has a rich and variled bird,
reptile, and amphibian fauna. Lake Omeo
and Morass Creek are important for
waterbirds. Of the 33 waterblird specles
recorded, some are abundant during fav-
ourable years, The copper-talled skink
recorded for the Mltta Mitta River in
this block approaches the south-western
limit of its range.

Two of the four significant plant spec=-
les In this block are considered highly
so, The austral cornflower (Centaurea
australis) 1s extremely rare and prob-
ably now extinet in Victorla, and the
groundsel Seneeio georgianue 1s known
in Vietorla only from Lake Omeo and the
Macalister River. Hinnomunjie 1s a
noteworthy locality for 1its abundance of
orchid speciles. Mount Little Tambo 1is
the mest westerly record of the green-
hood Ptercstylie lazxa.

2. Recreation

Features of recreational interest in-
clude rocky promlnences at Mount Tambo,
McFarlanes Lookout, the Brothers, and
Pendergast Lookout; the Gibbo and Mitta
Mitta Rlvers; Lake Omeo; and sltes ass-
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oclated with early mining at Wombat
Creek, Nlne Mile Creek, Sunnyside, and
Glen Wills. Capabllitles are very high
for fishing and canceing, moderate for
recreation driving, bushwalking, and
boating, and low for fossicking, hunt-
ing, and rock=-climbing.

Bushwalkers do not use the block often,
although the area around the Brothers
near Benambra recelves some attentlon.
Areas wlth potentlial for walkers include
the Beloka Range, the Knocker, Pender-
gast and MecFarlanes Lookouts, the Bowen
Mountains (including Mounts Tambo and
Leinster), and the Buenba and Mitta
Mitta Rivers.

While little recreation driving occurs
on the publlic land at present, the Bel-
oka Range area has moderate to high cap-
abllity. Roads to Corryong and Black
Mountain from Omeo traverse the block,
Some areas are used by commercial four-
wheel-drive safaris operating out of
Omeo.

Most of the hunting on public land 1s
for rabblts and foxes adjacent to priv-
ate property. Deer-hunting alsc occurs
along the Mitta Mitta Rlver valley.

The Gibbo and Mitta Mitta Rivers and
Morass and Benambra Creeks provide ex-
cellent trout angling.

High-standard canceing is provided by a
section of the Mitta Mitta River between
Glen Valley and Gibbo Junction. The

River is, 1n fact, one of Australia's
best for thils sport. Canoceists normally
take 3 to 4 days to travel from Glen
Valley to the Nine Mile Creek junction.
After the constructlion and fllling of
the Dartmouth Dam, white-water canceing
will be limlted to a point below that
Junection as the river downstream from
here will be impounded when the storage
is at full supply level.

Fossickers may find alluvial gold along
the Wombat Creek and Glbbo River.

Mount Tambo and McFarlanes Lookout pro-
vide some opportunities for rock-climb-
ing.

Boating aectivities such as water-skiliing,
power-boat racing, and yachtling take
place on Lake Omec when the lake is
sufficiently full.

3. Agriculture

S1x grazlers regularly run cattle on the
public land, chiefly in the narrow-leaf
peppermint and broad-leaf peppermint
forests along the Mitta Mitta Riwver
tributaries and in candlebark wcocodland
at Deep Creek and Buenba River. About
100 cows, calves, and dry cattle are run
on the grazing blocks during the summer.
An additional 300 cows brought down from
the Bogong Tablelands are grazed during
the autumn.

About 45% of the block 1s private land,
and most of this has been substantially
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developed for agriculture. The maln
agricultural areas are in the south, and
also along the Morass Creek and Benambra
Creek wvalleys.

The major enterprises are Hereford beef
and Merino wool productlon. There are
limited areas of cropping at Benambra
and Hinnomunjle.

The average capabllity for bush grazing
is low to moderate. The runs, however,
are well watered and most lle close to

home properties.

Gently sloping public land in the
Beloka-~Buenba area has a high capabll-
1ty for development for agriculture.

Seattered stande of alpine ash fringe
the Beloka Range.

4, Apiculture

A long perimeter of private land borders
the forests 1n thls block, but access
within them 1s poor. Honey flora in-
clude snow gum, alplne ash, candlebark,
red stringybark, and eurabbie.

5. Wood production

Capability for hardwood production is
high in the extenslve areas of alpine
ash (totalling about 7,700 ha) in the
north-east and west of the block.

Smaller areas of alpine ash occcur north
of the Brothers and around Mount Leln-
ster, but are too 1lsolated to have
slgnificant hardwood capabllity. Some
areas of moilst foothlll forest adloining
alpine ash stands in the Beloka Range
area have moderate timber-production
capabllity. The rest of the public land
carries forest with low timber capa-
b1lity.

Two mills at Benambra and Bullumwaal
annually cut about 6,950 m3 of sawlogs
from about 90 ha of forest.

6. Minerals

The block includes part of the Glen
Wills==Sunnysilde gold- and tin-fileld.

It also includes the blg Mammoth copper
lode within the Gibbo River gold-fileld
and a number of significant mineral
occurrences such as the uranium minergl-
lzatlon at Sunnyslde and traces of



uranium at the Brothers. Numerous lime-
stone deposits occur in the Wombat Creek
--Gibbo River area, and near Benambra.

7. Water production

This 1s a relatively dry block, most of
it receiving less than 1,000 mm of rain
per annum,

The malin streams in Benambra block are
the Mitta Mitta and Gibbo Rilvers and
Morass--Benambra Creelks,

The Mitta Mitta River at HinnomunJie de-
livers 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 1in the 6 months
December to May, 1ncluding 4% in the 3
months January to March.

Water quallty has not been recorded for
Morass and Benambra Creeks, or the Glbbo
River, but the high quallty of the Mitta
Mitta at Tallandoon, (mean salinity 29
mg per 1) suggests that these streams
also contribute water of high quality.

Lake Omeo contains significant quantit-
les of water only at irregular inter-
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vals. Salinities vary wlth the volume
of water present, but the mean concen-
tration of total dissolved solids during
1967--71 was 1,080 mg per 1.

The bloeck contributes water to the Dart-
mouth Dam project via the Mitta Mitta
River, whilch flows through the western
section.

Benambra township derives 1lts water
from bores tapping groundwater suppliles
and from ralnwater tanks.

The capabllity for water production 1s
low.

D, Hazards

The eroslon hazard 1s severe where rain-
fall is below about 800 mm - that is,

in the Omeo, Benambra, and Buenba areas,
particularly where slopes are steep.

Much of this 1s private land, but a
severe hazard alsc exists in the lower
foothllls west of the Mitta Mltta Rilver.
Elsewhere the eroslon hazard 1s moderate
to low. The fire hazard is high. The
21 noxious weed species 1nclude black-
berry, sweet briar, and St. John's wort.
Rabblts can be a problem on cleared land
and forest margins.



368

14,

A. Locatlon and Tenure

The block covers a total area of 131,000
ha, of which 124,800 ha (95%) is public
land. The freehold land is confined to
valleys along Nariel, Bucheen, Watchin-
gorra, and Snowy Creeks, and the Mitta
Mitta River. The public land includes
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.

DARTMOUTH

Private property needed for the project
was purchased by the State Rivers and
Water Supply Commission. The remailnder
is unreserved Crown land, except for a
small reserve near Bucheen Creek.

County of Bogong: Parishes of Tongaro,
Bogong North, Bogong South, Magorra,
Wollonaby, Wallaby, and Undowa.

County of Benambra: Parishes of Mowam-
ba, Dartella, Malkara, Mitta Mitta,
Gibbo, Benambra, Burrungabugge, Keelan-
gle, Welumla, and Nariel.

B. Nature of the Land
l. Climate

Moist north-westerly prevailing air
streams deposit thelr moisture uniformly
over most of the block. The Mitta Mitta
valley recelves a moderately high aver-
age annual rainfall of 1,000--1,200 mm,
inereasing towards the higher country to
east and west. HRainfall approaches
1,400 mm at Sassafras Gap 1n the east
and exceeds it on the Omeo Highway in
the west.

Snowfalls occur regularly above 1,000 m
from June to October, persisting only on
the higher elevations.



2., Geology and physiography

Moderately dilssected mountalnous terrailn
on Ordeovician sediments predominates.
Several small basins at about 500 m are
associated with Silurian or Devonian
granite intrusions. Flateaux In the
headwaters of northern tributaries to
the Dart River are associated with the
Mitta Mltta wolcanlcecs.

The block lies on the eastern edge of
the Omeo Metamorphiec belt, with schists
grading into Ordovician sediments to-
wards the east. The Mitta Mitta voclcan-
ics (Upper Silurilan) occupy a north--
south belt through the centre of the
block from east of Cravensville, south
through Mount Benambra (1,461 m, highest
point in the block) to the Gibbo River.
The rhyodacites and rhyolltes are over-
lain unconformably by the Wombat Creek
group of Upper Sllurian sediments, which
inelude conglomerates, limestones, and
shales. Lower Silurian pgranites outcrop
in varlous places - for example, from
Banimboola to Granite Peak - and are
evident as pebbles in the Wombat Creek
sediments, Devonian granites and dior-
ite occur near Nariel and at Larsen
Creek.

A small remnant of Upper Tertiary basalt
overlies the Mitta Mitta volcanics in
the south. Quaternary sediments occur
mainly along the Mitta Mitta downstream
of Banimboola, the lower Dart River, and
Watchingorra, Bucheen, and Nariel
Creeks.
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The Omeo Highway reaches 1,350 m below
Mount Wills, descending 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 ocecur con steep and exposed
slopes. Friable brown gradational soils
are predominant on most mid-slopes, but
friable red gradational and massive and
red gradational solls are more wide-
spread at lower elevations. Red grada-
tional soils and red duplex solls occur
on the lower hillls and slopes in drier
areas, with yellow forms in poorly
drained sites,

Gently sloping alluvial fans, upper ter-
races, and assocliated hill-slopes of the
river valleys around Mitta Mitta and
Bucheen Creek are dominated by red dup-
lex solls, with areas of friable red
gradational solls and red gradational
soills on moist and dry steeper slopes
respectively. Grey-brown loams and un-
differentiated sands and loams ocecur on
alluvium of the stream flats.

4, Vegetation

Snow gum open forest I 1Is limited to the
summits of the highest peaks - 1ncluding
Mount Cravensville, Mount Benambra,
Granite Peak, and Mount Cooper - at
elevations ranging from about 1,200 to



Mesemate etringybark stand at Harkers
Creek.

1,450 m. Understoreys may be shrubby
(hop bitter-pea) or heathy (gorse
bltter-pea , leafy bosslaea, and mount-
ain beard-heath). Mountain gum--snow gum
forests, with heathy (prickly bush-pea
and handsome flat-pea) to grassy under-
storeys, grow on plateaux or ridge-tops
at elevations 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 eleva-
tions ranging from about 850 to 1,250 m.
Understoreys may be shrubby (hop bitter-
pea, mountaln 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 gullys assoclated 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 1n
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
and understoreys are typlcally wet gully
type (musk dailsy-bush, blanket-leaf, and
common cassinia).

Narrow-leaf peppermint open forest III
1s the predominant vepgetation type below
about 1,000 m. Associated trees include
manna gum, eurabbie, mountain gum,



broad-leaf peppermlnt, and candlebark,
Understoreys vary from grassy (kangaroo
grass), through shrubby (hop bitter-pea,
austral bracken, sllver wattle, and
common casslinla), to wet gully type
(blanket-leaf and hazel pomaderris).

The drier aspects at the higher elevat-
ions carry broad-leaf peppermint open
forest II, with assoclated mountaln gum,
candlebark, and brilttle gum, and heathy
(porse bitter-pea and handsome flat-pea)
to shrubby understoreys (austral brack-
en, hop bitter-pea, common casslinla, and
prickly bush-pea).

At the lower elevations, broad-leaf
peppermint 1s assoclated with red
stringybark, long-leaf box, and brittle
gum. Understoreys are typlically 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 amphibian, and four
native flsh species have been recorded.
Sambar deer have been recorded in the
block.

Wetlands comprise streams, of whilch the
Mitta Mitta River is the most 1mportant.
Its characteristics wlll be changed with
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the impoundment of 1ts waters by the
Dartmouth Dam. Rilverline forests are as-
soclated with the main streams and sub-
alpine woodlands are restricted to the
high ridges and plateaux, while wet open
forest is the most extensive habitat.
Dry open forests occupy dry aspects 1n a
mosalec with wet open forest.

Five waterblrd specles have been record-
ed at the Mitta Mitta River. A more
diverse waterblird community at Narilel
Creek includes specles such as the
little black cormorant, white-necked
heron, white egret, nankeen night heron,
yellow-bllled spoonbill, chestnut teal,
spotless crake, dusky mocorhen, and
black-fronted dotterel. The eastern
water rat and platypus have been record-
ed in some streams.

Ten native mammals are known to inhabit
riverine forests. These comprise the
eastern grey kangaroo, four phalangerilds
(including the eastern plgmy possum),
common wombat, long-nosed bandlcoot, two
specles of antechlnus, and the bush rat.
The 44 bird species recorded in riverilne
forest include the dollar-bilrd, white-
eared honeyeater, king parrot, rufous
fantall, eastern whipbird, red-browed
finch, wonga plgeon, and satlin bower-
bird.

There were no systematic surveys in sub-
alpine woodland.

Wet open forests are known to provide
habitat for 14 native mammals, including
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the eastern grey kangaroco, brush-talled
possum, ring-talled possum, sugar
glider, greater gllder, eastern plgmy
possum, long-nosed bandlcoot, broad-
toothed rat, Tasmanian pipistrelle, and
dingoc. Blrds are those typical of this
habitat. Of particular interest 1s the
commorni occurrence of the brush cuckoo,
satin fly-catcher, red-browed tree-
creeper, and satin bower-blrd along the
Mitta Mltta wvalley. The clcada bird and
large-billed 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 kanga-
roo, black wallaby, brush-talled possum,

The tree dragon is typieal of warm, dry
river valleys.

greater glider, feather-talled glider,
eastern plgmy possum, brown antechlnus,
bush rat, and dingo. Some of the 55
bird specles in dry open forest show a
specific preference for this habiltat.
These 1nclude the palnted guaill, black-
faced cuckoo-shrike, white-winged trill-
er, spotted quall-thrush, white-throated
warbler, buff-rumped thornbill, scarlet
robin, brown tree-creeper, mistletoe
bird, fuscous honeyeater, brown-headed
honeyeater, nolsy friar-blrd, oclive-
backed orlole, white-winged chough, and
dugky wood-swallow.

Birds 1n the seml-cleared valley at
Nariel include the sulphur-crested
cockatoo, eastern rosella, and galah.
Birds in clearings near Mitta Mitta in-
clude the emu, palnted quall, willie
wagtall, dlamond firetall, and Austral-
lan pipilt.

Reptiles were collected malnly 1In the
Mitta Mitta valley. Of the 24 species,
10 - the tree dragon, large striped
skink, copper-talled skilink, three-toed
skink, water skink (warm-temperate
species), Cunningham's skink, brown
snake, small-eyed snake, red-belliled
black snake, and blind snake - are typ-
lcal of warmer environments. This rep-
tile community contrasts markedly with
those of surroundlng mountaln areas,
where specles more typlcal of cool- or
cold-temperate reglons 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 specles were found in both these
habitat types.

Habitat preferences of six specles found
in limited numbers were not establlshed.

The amphibian fauna, in common wlth the
reptiles, represent a warm element 1in
the Mitta Mitta walley compared with
mountalnous surrounding areas. Wetlands
and associated rivers 1n forests are im-
portant for many amphiblans found there,
such as the brown tree frog, Verreaux's
tree frog, southern toadlet, brown-
striped frog, and eastern banjo frog.
The leaf green tree frog, known primar-
ily from east Gippsland streams in Vie-
toria, is found as far north as Dart-
mouth.

Native fish in the Mlitta Mitta River in-
clude the rlver blackfish, Murray cod,
trout cod, and Macquarie perch, Of
these latter two, the Macquarle perch 1s
uncommon and restricted in Viectorla and
trout cod 1s extremely rare. Redfiln,
carp, brown trout, and rainbow trout
also inhabit the Mitta Mitta River.

6. Land systems

The Darbalang, Wermatong High, Murray
High, Welumla, Pinnacles, Glen Wills,
Adjie, Lucyvale (Sedimentary), and Glen-
dart land systems are represented in the
block.
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C. Present Use and Capabilities
1. HNature conservation

The capablillity for nature conservation
is very high. Environments range from
sub-alpine woodlands to riverine for-
ests. Fosslliferous limestone outcrops
near the Mitta Mitta River. Messmate
and southern sassafras cccur at the
northern edge of their range at Granite
Peak and a few other localities in the
block.

The mammal specles, avifauna, and espec-
ially the reptile and amphlbian fauna
are rich and diverse. The broad-toothed
rat has been found at several scattered
localities at low elevations 1n the
block. The Tasmanlan plplstrelle, a
seldom-observed bat specles, has been
recorded near Dartmouth. The large
striped skink and copper-tailed skink
are among a number of reptiles typlcal
of dry warm environments that occur in
the Mitta Mitta valley and contrast
markedly with surrounding 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
maculata, a rare amphibian found in
rocky, fast-flowling mountaln streams,
has been recorded in Lightning Creek.

Three plant specles are consldered high-
ly significant. Mitta Mitta 1s the only
known Vietorlian occurrence of the
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poverty wattle (Aecaeia dawsonii), and
the beard-orchid Calochilue grandiflorus
occeurs 1n Victorla only at Mitta Mitta
and near Mount Beauty. The Viectorian
endemic catkin wattle A, dallachiana has
been recorded In the block.

2, Recreation

Features of recreational Interest
include the Dartmouth Dam project, Mount
Benambra, limestone formations, and old
mining relies. Capabillities are high
for adventure driving and fishing, high
to moderate for bushwalking, moderate
for horse-riding, and low for hunting
and fossicking. Following the complet-

Trail-bike rally near the Gibb sawmill
site.

ion of Dartmouth Dam, capability will be
high for boating but low for white-water
canoelng.

This block 1s 1little used for bush-
walking at present, but has considerable
potential. The track from Mount Wills
to Sassafras Gap, via Mount Cooper and
the Mitta Mitta River, receives moderate
use, Features likely to attract walkers
include the gold workings along the Dart
River, limestone deposlts near the Mitts
Mitta Rlver, and viewpolnts such as
Granite Peak, Mount Benambra, and Mount
Cravensville.

Horse-riding stables based at Mitta
Mitta cater for thils form of recreation.

This block 1s relatively little used for
recreation driving, but has high capa-
billities for four-wheel-drive vehicles
and trall-bikes. Tourlsts use the Omeo
Highway and the Corryong to Benambra
road.

Infrequent hunting for deer occcurs 1n
some localities, 1including the Mitta
Mitta River valley.

Trout and blackfish may be caught in the
Mitta Mitta and Dart Rlvers, trout 1n
the Gibbo, and Macquarle perch, redfin,
Murray cod, and trout cod in the Mitta
Mitta. The Dartmouth storage 1s likely
to provide trout and redfin.

The section on the Mitta Mitta River
From the Dartmouth Dam-slte to above
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Construction of the Dartmouth Dam on the Mitta Mitta River.

the Gibbo Junction will be flooded by ing activities. White-water canceing
the Dartmouth storage and could be used will be limited to the section below the
for flat-water canoeing and other boat- dam=-site where difficult raplds give way
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to quleter water at about 16 km above
Mitta Mitta. The river from this polnt
through Mitta Mitta to Eskdale is a
quiet stream that 1s well sulted to be-
ginners.

Opportunities for gold-fossicking are
provided at several localities, includ-
ing Granite Flat, Mitta Mitta, Bucheen
Creek, and along the Dart and Gilbbo
Rivers.

3. Agriculture

Few areas of public land are grazed in
this block. These are scattered and

are mostly in narrow-leaf peppermint
forests along the Mitta Mitta River and
its tributaries. A grazler at Mitta
Mitta runs about 300 cows around Dart-
mouth throughout the year. Cattle often
graze in snow gum=-mountaln gum forest
along the Razorback Spur from Mount
Wills during the summer.

Almost all the private land 1s used for
beef production, except for two dairy
farms in the Bucheen Creek area and two
in the Nariel area. Most herds consist
solely of beef cattle, but some herds
contalning dalry--beef cross animals
occupy the river flats near Mitta Mitta,
where dalrying was carrled out until a
few years ago.

All the private land 1s at least seml-
improved, and much has had at least 2.5
tonnes of superphosphate spread per ha.
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 capability for bush grazing ls mod-
erate to low, An area of about 1,400 ha
around Dartmouth wlll be submerged after
the construction of Dartmouth Dam. The
capabllity for agricultural development
is low.

4, Aplculture

Access 1s generally poor. Honey flora
inelude alpine ash, manna gum, eurabbile,
brittle gum, red stringybark, and long-
leaf box.

5. Wood production

Capablility for hardwoocd production is
high in the alpline 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 regener-
ated.

The total area of mountaln forest 1s
10,900 ha., The adjoining areas of moist
foothill forest have moderate to high
capability.

Each year, four mills (at Eskdale, Gran-
ite Flat, Mitta Mitta, and Cudgewa) to-
gether cut 12,900 m3 from about 170 ha
of forest.



5. Minerals

The block includes the main belt of the
Mitta Mitta volcanies, Lead--zinec--
copper minerallization at the Danes Creek
deposit 5 km south-east of Dartmouth is
simlilar to that found in a large deposit
associated with similar geologlical form-
ations in New Scuth Wales, Consequently
the whole belt of Mitta Mitta volcanies
has excellent potential for a major
base-metal deposit.

The block also includes the Dart River
and part of the Zulu Creek gold-filelds,
both of which contalned copper and lead
minerallzation. Nelther of these flelds
was adequately prospected or worked, and
therefore both have a hligh potential for
economic minerals.

Limestone deposits occur in the Wombat
Creek--Glbbo Rlver area.

T. 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 contalns all of the
Dart River system.

Most of this block recelves more than
1,000 mm annual rainfall, with consider-
able areas recelving more than 1,200 mm.

Measurements of salinlty of the Mltta
Mitta River at Tallandoon indiecate that

e

0ld mining battery in Dart River valley.

water in this block 1s all of high
gquality.

River flow figures are not avallable for
the Dart or Gibbo rivers. The Mitta
Mitta River discharges 21,.5% of 1ts
annual yield between December and May (6
months), including 7.5% in the 3 months
January to March.

The Dartmouth Dam, below the Junctlon of
the Dart and Mltta Mitta Rlvers, 1s at
present under construction and has a
projected capacity of 3.77 million M1.

Dartmouth township has a reticulated
water supply, served by a 90-M1 storage
on Mount Tabor Creek. This water 1s not
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treated. Reslidents of Mitta Mitta town- D. Hazards

ghip use separate pumps to draw water

from either the Mitta Mitta River or The eroslon hazard 1s moderate over most

Snowy Creek., Water quality 1s usually of the block. The fire hazard 1s high.

excellent, but heavy rains upstream of A fire lookout is situated on Mount

the townshilp can cause high turbldity. Benambra. Blackberries are common
throughout, partlcularly along the lower

The ecapability for water production 1s river valleys, while St. John's wort and

high. sweet briar infest parts of the block.
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A. Loecation and Tenure

Pinnibar block covers a total area of
74,500 ha, most of which (72,800 ha -
98%) 1is publiec land in the form of un-
reserved Crown land. A small reserve 1s
located at Nariel, Freehold land 1s
located on flat country at Narlel, and
along the Murray River at Tom Groggiln
and at Bunroy Creelk.

County of Benambra: Parlshes of Gungar-
lan, Mowamba, Malkara, Plnnlbar, Moyan-
gul, Kosclusko, Corryong, Burrungabugge,
Nariel, and Kancobin.

B. Nature of the Land
1. Climate

The block receives most of 1ts rainfall
from prevalling molst north-westerly

ailr streams, which are uplifted over the
elevated reglons of Mounts Gibbo and
Finnibar.

Average annual rainfall varies from some
1,000 mm near Nariel to more than 1,600
mm around Mounts Pinnibar and Gibbo.

Snowfalls ccecur regularly above 1,000 m
from June to October. Low winter tem-
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PINNIBAR

peratures may allow snow to persist for
long perlods on the higher elevations.
Frosts are prevalent throughout the
block.

2. Geology and physiography

Moderately to deeply dlssected mountain-
ous terrain on Ordoviclan sedliments pre-
dominates, with 400--800 m between

ridges and adjacent valley floors. Low-
er Devonian granite intrusions remaln as
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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 elevatlon. Other high
points are Mount Sassafras (1,588 m),
Mount Gibbo (1,757 m), and Mount Ander-
son (1,650 m).

Shady Creek drains the Plnnibar plateau
before flowlng into Wheelers Creek.
This latter stream flows intc Narlel
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 Rlver. The Buenba
Fault has directly 1influenced the direc-
tion of flow of the Buenba and Omeo
Creeks, which form the southern boundary
of the block. A small outcrop of Middle
Devonian quartz porphyry caps Mount
Morgan (1,091 m) in the north.

River flats of Quaternary alluvium lie
along Omeo and Nariel Creeks.

3. Soils

Organice loams and scattered areas of
humified peats occur on the Pinnibar
plateau and on the higher peaks, and are
replaced by friable brown gradational
solls and to a lesser extent friable red
gradaticnal sclls at lower elevatlons.
Stony loams occur on the steep and ex-

posed montane slopes and on narrow
ridge-tops. Friable red gradational
solls may be very deep in some sheltered
gulllies and hlgher-rainfall areas, and
may be accompanied by red gradational
soils on coarse-textured rocks and by
gravelly loams 1n steep valley bottoms.

In drier areas, massive gradational
solls dominate on steeper slopes,
together with red duplex soils on the
less-steep hills, older alluvial fans,
and upper terraces of valleys of the
Murray River and Nariel Creek. Yellow-
brown gradational solls and yellow dup-
lex solls occur in poorly drained areas.
Dark calcareous clays occur 1n the upper
reaches of Buenba Creek. Grey-brown
loams and undifferentiated sands and
loams ocecur on younger alluvium of the
stream flats.

4, Vegetation

Small areas of heathland occcupy the
summit of Mount Pinnibar and southern
faces of the nearby rldge crests at
about 1,800 m elevation. Common plants
ineclude alpine grevillea, mountain
beard-heath, dusty dailsy-bush, mountain
woodruff, and snow grass.

Snow gum weodland 1s found at the high-
est elevations, but elsewhere the open
forest formatlon i1s more common. The
three north-east-trending ridges culmin-
ating in Mounts Sassafras, Glibbo, and
Pinnibar carry this vegetation type at
elevatlons ranglng from about 1,300 to



1,800 m. Understoreys may consist of
tall shrubs including leafy bossiaea,
royal grevillea, phebalium, alpine mint-
bush, alpine oxylobium, and mountaln
beard-heath, or may be heathy (rusty-
pods, alpine grevillea, silver dalsy,
and alpine oxyleobium). Grassy under-
storeys include snow grass, bldgee-
widgee with scattered shrubs of mountailn
beard-heath, and alpine pepper.

Mountain gum--snow gum forests are
limited to several scattered localltles
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 re-
growth are south-east of Mount Pinnibar,
south-west of Mount Gibbo, and at Hermit
Mountain. These forests descend to
about 800 m on sheltered aspects and
ascend to about 1,500 m. They may have
grassy floors (snow grass, lvy-leaf
violet, showy viclet, prickly starwort,
bidgee-widgee, derwent speedwell, and
mother shield-fern), or may be shrubby
(silver wattle, prickly bush-pea, hop
bitter-pea, rough coprosma, elderberry
panax, mountain beard-heath, and mount-
aln pepper).

Open forest III, at about 1,000 m, may
consist of pure stands of mountain gum
with shrubby understoreys (silver
wattle, hop bitter-pea, and prickly
bush-pea). At lower elevations, how-
ever, narrow-leaf peppermint assoclated
with manna gum, mountaln gum, and
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occaslonally, broad-leaf peppermint is
the predominant vegetatlon type. Under-
storeys may be grassy, shrubby (silver
wattle, austral bracken, prickly bush-
pea, and handsome flat-pea), or wet
gully type (blackwood, forest lomatia,
hazel pomaderrls, soft tree-fern, and
southern sassafras).

Open forest II 1s typlecally 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 plnk-bells),
but may be shrubby (hop bitter-pea and
Mueller's bush-pea).

Open forest I 1s limited to the driest
aspects and has similar flora. Red
stringybark and long-leaf box may be oc-
caslonal assoclated trees,

5. Fauna

Eight native mammal species, 114 native

birds, seven reptlles, five amphibians,

and two species of introduced trout have
been recorded 1in the block.

Wetlands consist of streams, and river-
ine forests are assoclated 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 Narlel Creek
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in wetland habiltats 1include those men-
tioned previously for block 1H4.

Riverine forests include tall trees with
shrubby understoreys, where the brush
bronzewlng, Australian ground thrush,
satin fly-catcher, eastern whipblrd, and
red=-browed finch may be observed. Tall
woodlands assoclated with open areas at
Buenba flat provide habltat for birds
such as the Australlan goshawk, little
falcon, gang-gang cockatoo, crimson ros-
ella, fan-talled cuckoo, and tree-
martin., The black wallaby, common wom-

The greater glider feeds mainly on the
shoots and leaves of eucalyptes.

bat, and bush rat have been recorded in
riverine forests.

In sub-alplne woodlands recorded mammals
are the eastern grey kangaroo, common
wombat, brown antechinus, Swainson's
antechinus, and the bush rat. Bilrds
i1nclude the emu and olive whistler, and,
more commonly, the brown thornbill,
white-browed scrub-wren, grey shrilke-
thrush, yellow-faced honeyeater, white-
eared honeyeater, red wattlebilrd, 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 pilgeon, superb lyre-
bird, yellow-talled black cockatoo, king
parrct, and brush cuckoo.

Mammals and birds of dry open forest are
also typical of thelr habltat type. Of
note are breeding records for the white-
winged triller, white-throated warbler,
leaden fly-catcher, orange-winged sitt-
ella, fuscous honeyeater, and nolsy
friar-bird.

Reptiles recorded in sub-alpine woodland
are the mountaln dragon, Spencer's
skink, water skink (cool-temperate
species), and grass skink. The wet open
forests contain the grass skink, Coven-
try's skink, garden skink, water skink,
and McCoy's skink.

Amphibians recorded are the southern
toadlet, common eastern froglet, Victor-



ian froglet, Lesueur's frog, and brown
tree frog. Brown and rainbow trout are
found in many streams.

6. Land systems

The Darbalang, Wermatong High, Bucken-
derra, Murray Hligh, Adjle, Beloka High,
Pinnlbar, Enano, Glen Wills, and Graham
land systems are represented 1in the
block.

C. Present Use and Capabilitiles
1. Nature conservatlon

The capability for nature conservation
is high. Environments vary from sub-
alplne woodlands to riverine forests.
Large areas of mature alpine ash forest
are located iIn Wheelers Creek on solls
derived from Ordoviclan sediments. Some
mature stands are located on soils der-
lved from granltic parent material.

Two significant plant specles - Ranunc-
ulug pachyearpus, the thick-fruit butt-
ercup, whilch occurs at an unusually high
elevation near Mount Pinnlbar hut, and
the Victorian endemic catkin wattle Ade-
aeta dallachiana - have been recorded in
the block.

2. Recreation

This block has a number of promlnences
such as Mounts Pinnibar, Gibbo, and

Sassafras. Capabllities are high for
bushwalking and fishing, moderate for
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adventure driving, cross-country skling,
and canoeing, and low for hunting, down-
hill skiing, and fossicking.

This area recelves only moderate use for
bushwalking. Trips are usually of sev-
eral days duration. Routes used begiln
at Tom Groggin, Upper Thowgla, Nariel,
Sassafras Gap, or Buenba Hut. Features
along a maJor walking route include
Mounts Sassafras, Gibbo, and Pinnibar,
and Hermit Mountain. The area has great
potentlal for walkers. ESeveral view-
points afford panoramic views of the

View towards New South Wales from Mount
Pinnibar.
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Snowy Mountains. Mining relies at Zulu
Creek provide interest for some.

This area receives little use for rec-
reation driving, mainly because of 1ts
remoteness, It does, however, have c¢on-
siderable potential for extended trips.

Little huntlng 1s done in thls block.

The Murray River and Buenba, Wheelers,
Narlel, and Thowgla Creeks all provide
good trout fishing.

This area has potentlal for skl touring,
particularly along the high ridge
systems and also on the Pinnibar plateau
after heavy snowfalls. A skl hut 1s
sltuated near the plateau,

Mount Pinnibar has some potential for
downhill skiing, but 1s very remote and
inaccessible.

The Murray River in New South Wales
downstream from Tom Groggln 1is popular
among experilenced cancelsts. There are
several difficult rapids to negotiate
before reaching Blggara., Access 1s very
difficult on this section of the Murray.

Wheeler and Zulu Creeks and the Buenba
River, while relatively 1naccessible, do
provide for gold-fossilcking.

3. Agriculture

Six grazilers run cattle on the publiec
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 logglng road
from Thowgla Upper for access. This
route also serves another grazler using
the Surveyors Creek area. A grazier
from Benambra runs cattle along the
Buenba Flats.

The Pinnlbar plateau has potential for
greater use, but the dlistance from priv-
ate holdings is a limitling factor.

The cattle are mostly Herefords and most
of them are found 1n the grassy alpilne
ash or narrow-leafl peppermint forests of
the Pinnibar plateau. Other minor graz-
ing areas are used around the Buenba
River, Murray Rilver, 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 their calves were grazed on the
Pinnibar plateau instead of the usual
160 cows.

About 100 dry cattle graze along the
Murray River wvalley throughout the year.

Private land is used for beef production
for the most part, except for two dalry
farmers in the Nariel River valley.

Beef cattle are run at Bunroy and Tom
Grogein.

The capability for bush grazing is gen-
erally low to moderate; 1t is highest in



the grassy alplne ash forests. The area
has adequate water,

Capabllity for agricultural development
is generally low,.

4, Aplculture

Access for aplarists 15 limited. Honey
flora include snow gum, alpine ash,
manna gum, brittle gum, long-leaf box,
and red stringybark.

5. Wood production

Capabllity for hardwood production is
very high in the alpine ash regrowth and
mature forests, which together total
some 22,200 ha. Of this, 2,400 ha 1s
advanced regrowth, Some mature alplne
ash forests around Mount Pinnibar have
been logged and regenerated, but a large
resource remailns here and also in the
head of Wheelers Creek. Molst foothilill
forests in the north of the block have
moderate to high capabilities.

Each year the four sawmllls (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

Cattle resting in
Pinnibar plateau.

alpine ash forest -
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Water-wheel at Zulu Creek.

the Corryong--Benambra road has provided
good access, but 1t 1s only slnce the
recent rises 1n the price of gold that
the rich gold-bearing lodes have become
economic once more, The fileld also
contains much sulphide, including sul-
phides of lead and copper, which occur
with the gold, and these may prove to be
economic. Gold reefs have been worked
near Bunroy Creek and minor tin deposits
at Surveyors Creek,

7. Water production

Bounded on the north-east by a section
of the Murray River, this block contains
the catchments of majJor streams such as
Thowgla, Narlel, 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 1s in a zone receiving
about 1,200 mm of raln per annum, but an
area around the Wheeler Creek headwaters
receives up to 1,600 mm per annum.

The mean salinity value for the Murray
River at Jingellie 1s 29 mg per 1, in-
dicating that water from this block 1s
high quality. Measurements on the
Nariel Creek at Nariel show a mean sal-
inity reading of 25 mg per 1. This
stream has a mean annual discharge of
134,480 M1, with 22% of 1ts yield de-
livered 1n the 6 months December to May,
including 8% in the 3 months January to
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March. Equivalent figures for the
Murray River at Jingellic (ocutside the
study area) are 23% and 9% respectively.

The capabllity for water production 1s
high.

D. Hazards

The erosion hazard 1s low to moderate
and the fire hazard is high. Nine
specles of noxious weeds in the block
inelude blackberry and sweet briar.
Phasmatids have defollated large areas
of forest on the Pinnlbar plateau.
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16.

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, 1necluding 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 Lime-
stone Creek.

BUCKWONG

County of Benambra: Parishes of Enano,
Guttamurra, Beloka, Gungarlan, Indl,
Pinnibar, and Moyangul.

B. Nature of the Land
l. Climate

The two maln ranges face the prevalling
north-westerly alr streams. Average
annual rainfall exceeds 1,600 mm on
Davies Plain Ridge. A slight rain-
shadow effect along Limestone Creek 1s
inferred from vegetation patterns, with
annual rainfall 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 regular-
ly above 1,000 m during thils period.

Southerly and south-easterly alr streams
may contribute to snow or rainfall at

any time of the year, and thunderstorms
occur erractically in the summer months.

2. Geology and physilography
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 1ncised valleys. The
Indl Fault has influenced the flow of
Limestone Creek, Indi (Murray) River,
and alsc the Tambo River 1in Reedy block.
The line of the Buenba Fault i1s closely
followed by both Buenba and Omeo Creeks.

The highest elevation in the block is
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. Extenslive Quaternary alluv-
lal deposition has occurred along Indl
(Murray) River and Omeo Creek, and a
basin exists at their junetion., Other
basins occur along Buenba Creek and in
the Mount Murphy area.

The block 1ncludes the northern region
of the Native Cat Tablelands (1,400--
1,500 m) siltuated on volcanics previous-
ly correlated with the Snowy River vol-
canics of Lower Devonlan age but now
correlated with the S1lurlan Mitta Mitta
voleanies. A plateau north of Mount
Pendergast (1,462 m) and an elevated
plateau along Davies Plain Ridge (a
broad ridge at about 1,700 m elevation)
are both formed largely on Ordovician
schists. Lower Devonlan granite intrus-
ions responsible for this metamorphism
oceur throughout the schlsts - notably
at Mount Misery (1,575 m), around Buck-
wong Creek headwaters, and between
Davies Plain and Tom Groggin. Silurian
sediments along Limestone Creek and the
Murray River are bounded on the west by
the Indil Fault.
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Many of the Limestone outecrops along
Limestone Creek are now believed to be
of Upper Silurian age, although some are
probably Lower--Mlddle Devonlan (Buchan
Group). They contaln caves in some loc-
alities.

3. Solls

This block contalns an elevated reglon
along Davlies Plain Ridge with similar
characteristics to the Bogong Table-
lands. Low average temperatures on this
ridge ald the formation of organic loams
where drainage 1s not impeded, and fen
or bog peats in permanently wet situat-
lons. Humifled peats are formed from
noermal peats where stream entrenchment
has lowered the water table.

Stony loams occur on exposed ridges and
peaks. Organle loams become deeper with
descending altitude, and grade into
friable brown gradational solls at lower
elevations where rainfall is high.
Friable red gradational soils and the
strongly structured red gradational
golls occur on less-steep slopes at
lower elevations. Deep red gravelly
loams occur in some sheltered gullles.

In drier rain-shadow areas such as the
Limestone Creek valley, red or yellow-
brown gradational solls and massive
gradational soils predominate.

Red and yellow duplex solls occur on
lower hills and on older terraces and
alluvial fans of river valleys, espec-
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lally in the basin at the Junction of
Omeo Creek and the Murray River.

Small areas of Recent alluvium along

most streams glve rise to red or yellow
gradational solls on upper terraces and
undifferentliated sands and loams. Dark
calecareous clays and dark crackling clays
wlth uniform texture have limited occur-
rence along Limestone and Buenba Creeks.

Snow gum woodland and alpine ash
regrowth forests surround Daviea Plain.

4, Vegetation

The Davies Plain Ridge from about 1,400
m to its highest elevation (1,760 m) is
predominantly snow gum woodland and open
forest, with a grassy understorey inter-
spersed with scattered shrubs and herbs.
Common plants include snow grass, gorse
biltter-pea, dusty dalsy-bush, alplne
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 dalsy-bush,
and alpine pepper).

Sub-alpine grasslands, wet heathlands,
and mosslands occur at several scattered
localities on the Davlies Plaln Rlidge at
elevatlons ranging from 1,400 m to 1,700
m, including Davies Plain itself (about
1,400 m).

Common plants include snow grass, alpine
baeckea, alpine bottle-brush, alplne
heath, coral heath, candle heath,
spreading rope-rush, and sphagnum moss.
Grasslands predominate 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 localltles, such as on the
Dinner Creek plateau, Dead Horse Creek



plateau, elevated baslins in Macs and
Charlies Creek headwaters, and ridge
summlts between Mount Hope and the Buck-
wong Creek headwaters. Thelir largest
extent, however, 1s on the Natlve Cat
Tablelands in the south-eastern sectlon
of the block,

This vegetatlon type 1s usually found
above about 1,200 m elevatlon and ex-
tends 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,
mountain begrd-heath, and alplne oxylob-
ium) or shrubby (hop bitter-pea, prickly
bush-pea, and gorse bltter-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 typlically grassy but along the
Buckwong (where Omeo gum 1s common)
understoreys also commonly include
plants characteristic of wet heathlands
(alplne bottle-brush, small-fruit hakea,
mountain baeckea, and snow heath).

Alpine ash forests, mainly mature,
fringe the Davies Plain Ridge at elevat-
ions ranging from about 1,000 m to 1,400
m and occasionally 1,500 m. The maln
fire regrowth stands are found at the
northern end of Davles Plain Rldge, and
in the headwaters of Omeo and Buenba
Creeks, Extenslve stands grow on the
divide between Buckwong Creek and the
Omeo and Buenba Creeks at elevations

Alpine ash forest on the Dinner Creek
plateau.
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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, elder-
berry panax, silver wattle, and rough
coprosma), whereas understoreys of mat-
ure stands may be grassy with scattered
shrubs such as prickly bush-pea, hop
bitter-pea, and gorse bltter-pea. On
sheltered or moist sites the understorey
includes mountaln tea-tree, mountailn
pepper, and mountain beard-heath,

Open forest III is predominantly narrow-
leaf peppermint in mixture with mountailn
gum, candlebark, and broad-leaf pepper-
mint. Understoreys are typlecally
shrubby (silver wattle, austral bracken,
and common cassinia) to heathy (prickly
bush-pea and handsome flat-pea). At the
lower elevations the understoreys may
conslst principally of kangaroo grass.

Open forest II is typlecally composed of
broad-leaf peppermint, usually in mix-
ture with candlebark and mountain gum,
but sometimes with narrow-leaf pepper-
mint or red stringybark. Understoreys
are usually heathy (narrow-leaf bitter-
pea, prickly bush-pea, and handsome
flat-pea), but may be shrubby or grassy.

5. TFauna

Nine native mammal specles, 72 native
bird specles, 15 reptile species, six

amphibian species, and two specles of
native fish have been recorded in the
block. Brumbiles are common throughout
the ares.

The main streams and thelr environs pro-
vide wetlands and riverine forest habit-
ats. ©Small sub-alpine open areas are
scattered among sub-alpine woodlands,
which cover conslderable areas at the
higher elevatlons., Wet open forests
predominate at the lower elevations, and
dry open forests are conflned to dry
aspects.

Birds of wetlands include the little
pled cormorant, white-necked heron, wood
duck, and spur-winged plover.

Mammals in riverine forests include the
black wallaby, common wombat, Swalnson's
antechinus, and bush rat. Birds include
the little falcon, Australian goshawk,
tree martin, shrike-tit, and red-browed
tree-creeper,

Sub=-alplne open areas - comprilsing wet
heathlands, mosslands, and grasslands -
are known to provide habltat for the
eastern grey kangaroo, brown antechlnus,
Swainson's antechinus, bush rat, and
dingo.

Birds recorded here are typical of this
habitat type elsewhere in the study
garea, and include the emu, nankeen kes-
trel, spur-winged plover, flame robin,
white-backed magple, little raven, brown
thornbill, and white-browed scrub-wren.



Mammals 1n sub-alpine woodlands include
the eastern grey kangaroo, red-necked
wallaby, black wallaby, ring-tailed
possum, common wombat, brown antechinus,
Swalnson's antechinus, bush-rat, and
broad-toothed rat (in locally wet heath-
land areas). Most of the 43 birds rec-
orded here are typlcal of this habiltat.

Three macropodids, the common wombat,
and three small terrestrial mammals are
known to inhabit wet open forest. Birds
are typical of this habltat type else-
where in the study area. Characteristlc
specles 1nclude wonga plgeon, superb
lyreblird, superb blue-wren, striated
thornbill, pllot bird, southern yellow
robin, rufous fantall, eastern whipbird,
and satin bower-bird.

Similar mammal populatlons occur in dry
open forest, and the many birds include
the spotted quail-thrush, scarlet robin,
leaden fly-catcher, rufous whistler,
brown tree-creeper, and dlamond fire-
tail.

Most reptiles recorded (such as the
mountain dragon, McCoy's skink, Coven-
try's skink, Spencer's skink, and the
copperhead) are typical of the high-
lands. The rare alpline water skink is=s
found in mosslands and wet heathland
adjacent to sub-alpine woodland.

Most amphlblans are alsc typical of
these mountain forests. The leaf green
tree frog recorded here 1s malnly dis-
tributed in Gippsland in Victoria.
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Both the native ornate and Kosclusko
mountaln trout and the introduced brown
and rainbow trout have been recorded 1n
the block.

6. Land systems

The Graham, Darbalang, Beloka High, En-
ano, Murray High, Mt Misery, Cassllis,
Buckenderra, Glen Wills, Mirimbah,
Davies Plain (Igneous), Davies Plain
(Sedimentary), Reefton Spur, Indi, Lime-

The rare alpine water skink is found in
moaglands along Davies Plain Ridge.
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stone Creek, Cobberas, Mt Phipps, and
Nunniong (Igneous) land systems are rep-
resented in the block.

C. Present Use and Capablllties
1. Nature conservatlon

The capability for nature conservatlon
is very high. Environments vary from
sub-alpine woodlands to riverine for-
ests. Some areas - such as in the Buck-
wong Creek and Murray River wvalleys -
are remote from tracks., Limestones and
slltstones containing corals of Silurian
age outcrop on Cowombat Flat, An uncon-
formity between the Snowy Rilver volcan-
ics and Silurian shales (Cowombat group)
1s exposed 1n a road cutting on the
Cowombat Flat track., Limestone deposits
at Limestone Creek contaln fossils, and
the assoclated limestone caves contailn
an important cave fauna.

The broad-toothed rat has been recorded
near Bulley Creek, and the rare and res-
tricted alpine water skink on Daviles
Plain ridge.

Two of the 15 slignificant speclies in the
block are consldered to be highly sig-
nificant: the Omeo gum (Fucalyptus neg-
leeta), which 1s endemic in the eastern
Victorian highlands, and an undescribed
pennywort at Buenba (Hydroeotyle sp.
aff, sibthorpioides). Mount Cobberas 1s
the type locality for at least 16 spec-
ies, including the knawel (Seleranthus
singuliflorus), and is one of the most

highly signiflcant botanical areas in
the State.

2. Recreation

The block is remote and ilnaccessible.
Davies Plain Ridge overlooks the Snowy
Mountains in New South Wales. Capabili-
tles are high for bushwalking, adventure
driving, fishing, wilderness recreation,
and cross-country skilng, moderate for
caving, and low for hunting, canoceing,
and fosslicking.

This block has great potential for bush-
walking, although most areas are little
used at present, It 1s more sulted to
longer trips by experlenced walkers.

The maln features 1lnclude Cowombat Flat,
Limestone Creek caves, Davies Plain
Ridge, Buckwong River, the Murray River,
Tom Grogglin station, and mining relics
at Mount Murphy. The Cowombat Flat
track 1s a popular walklng route from
the Benambra--Black Mountain road into
the Kosciusko National Park. The area
around Davies Plaln Ridge has many willd-
erness attributes,

For recreation driving, the area re-
celves moderate use by four-wheel-drive
vehlcles and trall-bikes. Tracks in the
Limestone Creek area, in particular, are
often used.

There 1s little hunting actlvity here,

The Murray River headwaters - and its
tributaries, such as Buckwong and Lime-



stone Creeks - provide excellent angling
for brown and rainbow trout,

Davies Plaln Rlidge provildes excellent
opportunitles for c¢ross-country skling.
Thls area, because of 1lts remoteness,
would tend to be used malnly for ex-
tended trips.

Although net used for cancelng at pres-
ent, the section of the Murray River
from Tom Grogegin upstream to about the
Rough Creek Jjunctlion would have some
seasonal potential. Thils area, how-
ever, l1s extremely inaccessible,

Limestone, Smoke 0Oh, Dead Horse, Mac,
and Charllie Creeks yleld some alluvial
gold.

Limestone caves at Llmestone Creek pro-
vide some opportunities for caving ex-
pleoration.

3. Agriculture

Five graziers use the public land. They
graze cattle on a varlety of country,
includling black sallee or swamp gum
woodlands along the Limestone and Buck-
wong Creeks, snow gum woodlands on Dav-
les Plain Rlidge, and narrow-leaf pepper-
mint forests, snow gum=--mountaln gum
forests, and alpine ash forests., In the
past, up to 400 cows and dry cattle and
200 calves from Tom Groggin have been
run at Davies Plain and in the snow gum
woodlands on the plateau durlng summer,
while the narrow-leaf peppermint forests

Cave at Limestone

Creek.
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along the Murray supported 400 cattle in
winter. This pattern has continued, but
with 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 vila
Davies Plain.

Grazlers using the southern portion of
the blocks have home properties around

Old mining ekip at entrance to disused
drive, Mount Murphy.

Benambra, and gain access from the south
via Mount Murphy or the Benambra--Black
Mountailn 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 elevatlons arocund Limestone
and Dead Horse Creeks. The Cowombat
Flat area has no natural boundary with
New Scuth Wales, and grazing is limited
because of the non-grazlng pollcy in the
adJacent Kosciusko National Park.

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 grazling on publiec land,.

The average capabllity for bush grazing
i1s high. Most grazing takes place in
grassy snow gum woodlands, mountaln gum
--snow gum forests, and narrow-leaf
peppermint forests. Capabllity for fur-
ther agricultural development 1is low.

4, Apiculture

This bloek has 1little sultable access
for aplarists and 1s remote. Honey
flora include snow gum, alpine ash, and
black sallee.

5. Wood production

Capabllity 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 various locallities. Capability of
molst foothlll forest 1s moderate in
small 1solated areas, but 1s otherwlse
low.

One mill at Benambra annually cuts about
9,600 m? of sawlogs from about 130 ha of
forest.

6. Minerals

The Limestone Creek gold-flelds are sit-
uated in the southern portion of the
block. Silver, lead, and copper deposits
are found in the vielnity of Limestone
Creek, and a major lead geochemical
anomaly has recently been discovered in
this area. The block also includes the
Mount Murphy deposit of tungsten ore,
although reserves are not considered to
be substantlal. Limestone and marble
deposits occur along Limestone Creek and
its trlbutaries. Marble at Palnter and
Stony Creeks 1s of high quality.

7. Water production

Bordered to the north by Buenba and Omeo
Creeks and to the east by a sectlon of

T84 8/76=27
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the Murray River, this block contailns
the drainage systems of Buckwong and
Limestone Creeks, both tributarles of
the Murray. Ralnfall 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 1s
158,200 M1, of which 20% 1is delivered in
the 6 months December to May, including
6% in the 3 months January to March.

No records of water quality are avail-
able, but the high quality of the Murray
River at Jingellic (average salinity 29
mg per 1) points to high-quality water
being contributed by streams in this
block.

The capabllity for water productlion 1is
high. :

D. Hazards

The eroslon hazard is moderate to low
and the fire hazard 1s high. There are
few noxious weeds in the block., Insects
have caused severe die-back in snow gums
on Davies Plain Ridge. Brumbies are
prevalent throughout.
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17. SUGGAN BUGGAN

A. Locatlon and Tenure

Suggan Buggan block covers a total area
of 45,600 ha, of whieh 41,200 ha (90%)
i1s publie land. This includes part
(2,400 ha) of the Rocky Range Wildlife
Reserve and a 460-ha camping and re-
creation reserve at Willis on the Snowy
River. The remaining publiec land 1s un-
reserved Crown land. The freehold land
surrounds the settlement of Suggan
Buggan.

County of Tambo: Parishes of Karawah,
Toonginbooka, Ingeegoodbee, Suggan
Buggan, Chilpin, and Woongulmerang East.

BE. Nature of the Land
1. Climate

Rainfall diminishes from west to east
across the block, and a marked railn-
shadow extends from Mount Stradbroke to
the Snowy River. Average annual rain-
fall may exceed 1,600 mm at the Cobberas
on the Great Divlding Range, which re-
ceilves ralnfall mostly from the prevail-
ing moist north-westerly alr streams and
from southerlies. The rain-shadow
region receives less than 700 mm, with a
maximum in late spring and early summer.

The maln railn-bearing alr streams here -
southerlies and south-easterlles - bring
railn at any time of the year. Thunder-
storms may bring heavy summer showers,
but are erratic. Snow falls regularly
from June to October on the higher
elevations (above 1,000 m) in the west.

2. Geology and physlography

Deeply dlssected valleys descend from
elevated plateau country and the Great



Divide towards the Suggan Buggan and
Snowy Rivers, with 600--700 m between
ridpge tops and adjacent wvalley floors,
Elevations in the block range from 1,838
m at Mount Cobberas No. 1 to 160 m in
the south on the Snowy River, The
gsouthern border follows a ridge on the
edge of the Wulgulmerang Tablelands -
from Roeky Plains plateau, Mount Strad-
broke, Mount Hamilton (1,030 m), to
Black Mountain (1,000 m) in the south.

From Mount Stradbroke (1,280 m) there is
a spectacular drop of more than 900 m in
2 kilometres to the Suggan Buggan Rlver.
Small basins exlst at Berrima River and
McFarlane Flat, and a small plateau lies
above the Snowy River 1n the east.

A belt of Lower Devonian rhyolite (Snowy
River wolcanlecs) runs south-east of the
Cobberas to form most of the Wulgulmer-
ang Tablelands. Rhyolltes have formed
periglaclal rock rivers near the Cobber-
as. Silurian sediments appear north of
the volecanles at Forest Hill (the source
of the Murray), and in the south-east at
Buchan River. Lower Devonlian granite
east of the tablelands in the Suggan
Buggan valley 1is assoclated with Ordo-
vician schists, especilally around Mount
Menaak. Tertlary basalt remnants in the
south around Black Mountain overlie
Oligocene--Eocene sediments in places.

3. Solls

Stony loams predominate in the highest
reglon of the block around Mount Cobber-
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The Rams Horn i8 composed of Lower
Devonian rhyolite.

as. The rugged mountainous terralin con-
fines organic loams and peats to more
sheltered and less-steep slopes further
east. Some peats have become humifiled
where stream entrenchment has lowered
the water table. Organlc loams are
mainly shallow, and grade into friable
brown gradational solls at lower elevat-
ions, or stony loams on exposed ridges
or steep slopes.

On the lower hills and alluvial terraces
of drier areas, for example rain-shadow
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areas of Suggan Buggan valley, red or
yellow-brown gradational solls and red
duplex solls predominate, with yellow
duplex solls in less-well-drained areas.

The lower slopes of steep hills have
masslve gradational solls, and coarse
sands are common on the granilitic slopes
east of Sugpan Buggan.

4., Vegetation

Vegetation in this block 1s among the
most diverse in the study area. Snow
gum open forest I caps the Cobberas and
Rams Head Ranges, Buchan Rock, Blue
Hill, and Big H1ill. Elevations range
from about 1,350 m up to 1,800 m at
Mount Cobberas., ©Snow gum forests have
grassy (snow grass and prickly starwort)
to heathy (mountain beard-heath, rough
coprosma, and mountain plum pine) under-
storeys.

Mountain gum--gnow gum forests cover ex-
tenslve areas on exposed slopes flanking
the highest mountains in the west of the
block at elevations ranging between

about 1,200 and 1,500 m, In the Berrima

River basin, however, thls vegetation
type' descends to about 900 m. Under-
storeys may consist of low shrubs (hand-
some flat-pea, hop bitter-pea, and

prickly bush-pea) or may be grassy (snow

grass, prickly starwort, and common
billly-buttons).

There are a number of small flats con-
sisting of grasslands, wet heathlands,

and sedgelands at various localilties.
Most sub-alpine open areas (such as
Native Dog Plain and Rocky Plain; Dingo,
Square, and James Flats; and the Play-
grounds) lle at elevations between 1,140
and 1,400 m, Common plants include snow
grass, lvy-leaf viclet, sedges, mountain
baeckea, small-fruit hakea, and drum-
atick heath. Black sallee woodlands
with grassy understoreys are commonly
associated with sub-alpine open areas at
elevations ranging between about 1,000 m
and 1,320 m.

Alpine ash forests are restricted to
sheltered sltes at elevations between
1,000 and 1,500 m. Understorey shrubs
include mountain beard-heath, mountailn
pepper, silver wattle, and rough copros-
ma.

Open forest III 1s restricted to shelt-
ered sites below about 1,200 m. Tree
species 1include mountain gum, candle-
bark, eurabbile, and narrow-leaf pepper-
mint. Understoreys are shrubby.

Open forest II commonly consists of red
stringybark, long-leaf box, candlebark,
brittle gum, and broad-leaf peppermint.
Understoreys are typlcally heathy to
shrubby (daphne heath, handsome flat-
pea, twin-flower beard-heath, red-stem
wattle, and prickly bush-pea). Silver-
top is a component of open forest II
near Black Mountailn,

Open forest I 1s common on dry sites
above about 600 m. Tree specles are



similar and understoreys include daphne
heath, kangaroco grass, matted bossiaesa,
and lightwood.

On dry rocky sltes, dense scrubs of red
wattle, rock wax-flower, and shiny pheb-
alium 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.
Understoreys may be sparse or grassy
(kangaroo grass, bent-grasses, and cane
wire-grass) with scattered low shrubs
(ecranberry heath, daphne heath, boomer-
ang wattle, grey everlasting, and pepper
everlasting). Assoclated trees are
yellow box and manna gum near water-
courses and black and white cypress pilne
or long-leaf box on drier sites, Cyp-
ress pine stands predominate on exposed
aspects along the Suggan Buggan and
Snowy River valleys below about 540 m.
Ground cover 1is usually sparse,

5., Fauna

Fourteen native mammal speciles, 77
native bird specles, 19 reptlle speciles,
s1x amphiblan speclies, and seven specles
of native fish have been recorded.

Habitats range from woodlands and river-
Ine forests at the lower elevatlons near
Suggan Buggan through dry open forest to
wet open forest and extensive areas of
sub=alpine woodland near the Cobberas
and Mount Wombargo. Sub-alpine open
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areas occur as small plains at several
localities. Wetlands vary from the
onowy River to small mountaln streams.

Mammals in riverlne forests 1nclude the
yellow-bellled glider, sugar glider,
feather-tailed glider, common wombat,
and bush rat. Blrd populations are
relatively diverse in this habitat.

White box woodland grows in the low-
rainfall Snowy River valley.
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Records l1nclude the collared sparrow-
hawk, olive-backed oriole, superb blue-
wren, southern yellow robin, rufous fan-—
tall, golden whistler, eastern whipbird,
yellow-tufted honeyeater, and red-browed
finch.

Sub-alpine woodlands are known to pro-
vide habitat for the eastern grey kanga-
roo, red-necked wallaby, black wallaby,
ring-talled possum, brown antechinus,
and bush rat. Few records are avallable
for blrds.

Mammals in wet open forest include the
red-necked wallaby, black wallaby, comm-
on wombat, and bush rat., Typlcal spec-
ies include the gang-gang cockatoo,
crimson rosella, laughling kookaburra,
red wattle-bird, superb lyreblrd, whilte-
browed scrub-wren, brown thornblll,
southern yellow robin, grey fantall,
golden whistler, grey-breasted silver-
eye, and yellow-faced honeyeater.

The four macropodids recorded in dry
open forest include the rare and
restricted brush-tailed rock-wallaby,
which prefers rugged cliffs with sunny
aspects, Birds in this habitat include
the buff-rumped thornbill, scarlet
robin, spotted pardalote, fuscous honey-
eater, and red wattle-bird.

The 10 mammals recorded in white box--
black cypress pline woodlands include
the eastern grey kangaroco, yellow-
bellied glider, feather-tailled glider,
brown antechinus, and eastern horseshoe

bat. Typical birds include the ralnbow
bee-eater, weeblll, striated thornbill,
willie wagtail, scarlet robin, hooded
robin, rufous whistler, brown tree-
creeper, eastern strlated pardalote,
whlte-winged chough, pled currawong,
mistletoe bird, and orange-winged
sittella.

Reptlles found 1n woodlands and wetlands
at lower elevatlons are the small-eyed
snake, tree dragon, three-lined skink,
copper-tailed skink, Cunningham's skink,
rock skink, garden skink, White's skink,
water skilnk, and Glppsland water dragon.
At the higher elevations the reptiles
found were grass skink, mountain dragon,
Coventry's skink, McCoy's skink, Spen-
cer's skink, water skink (cold-temperate
specles), copperhead (highland form),
southern blue-tongue, and white-lipped
snake.

Amphlblans are brown tree frog, Verr-
eaux's tree frog, Lesueur's frog, east-
ern banjJo frog, southern toadlet, and
common eastern froglet.

Records for fish include the Koscilusko
mountain trout, short-finned eel, brown
trout, and rainbow trout. The short-
headed lamprey, Victorian smelt, long-
finned eel, congolli, and river black-
fish are listed for the Snowy River.

6. Land systems

The Nunnliong High, Enano, Cobberas, Wat
Wat High, Berrmarr (Igneous), Bemboka,



Graham, Jingallala, Marco High, Wul-
gulmerang, Buckenderra, and Gelantipy
East land systems are represented 1n the
block.

C. Present Use and Capabilitiles
1. Nature conservatilion

The capabllity for nature conservaticon
is very high. Environments are very di-
verse, ranging from sub-alpine woodlands
to white box--cypress plne woodlands.
Perlglaclal rock rlivers occur around the
Cobberas. Richly fossiliferous Silurilan
shales overlain by blue-grey fossilif-
erous limestone outcrop at Natilve Dog
Plain.

The brush-tailed rock wallaby has been
recorded on the Rocky Range. The east-
ern horseshoe bat recorded near McKlll-
ops Bridge is a rarely observed specles.
Bird specles in the Snowy Rlver valley
are typical of dry woodlands, and some
are rarely found elsewhere 1n the study
area. Reptiles also include those typ=-
leal of warm dry climates, such as the
copper-talled skink and rock skink. The
congolll 1s a rare specles of native
fish recorded for the Snowy Rilver.

Of the 49 specles of plants recorded as
significant here, 22 are consildered
highly significant, and two of those are
endemic to the study area. Many are very
rare in Victoria. These include, for
example, the hoary ray-flower (Antho-
cercie albicans), sticky bertya (Bertiya
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ecunninghamii), moonwort (Botrychium
lunaria), the sedge Carex capillacea,
and an undescribed bent-grass (Deyeuxia
sp. aff. angustifolia from the Ballan-
tyne Hills, unknown elsewhere in Vie-
torlia. Specles known at only one site
in Victoria are the hyacinth orchid
(Dipodium hamiltonianum - near Mount
Wheeler), mountaln cress (Drabastrum
alpestre - Suggan Buggan), glossogyne
(Glosesogyne tenuifolia - Suggan Buggan),
the greenhood orchid Pterostylis cocein-
ea (near old Black Mountain statlon),
the bush-pea (Pultenaea subspicata -
Wulgulmerang and Mount Hamllton areal,
and wild sorghum Sorghum leiocladum - 1in
the Suggan Buggan--Ingeegoodbee area.

Species with very disjunct habitat range
are the skeleton fork-fern Peilotum
nudum (Ballantyne Hills and southern
Wimmera); the desert cassla Cassia nemo-
phila (at Suggan Buggan, typical of
sandy Mallee habitats); and the midget
greenhood (Pterostylis mutiea), narrow
thread-petal (Stenopetalum lineare), and
varlable swainson-pea (Swainsonia oro-
boidee) - all at Suggan Buggan, but typ-
leally of dry reglons of north-western
Victoria. Two species endemlc to the
study area are a gulnea-flower (Hibber-
tia spathulata) at Suggan Buggan and the
greenhood Pterostylis aestiva at Mount
Stradbroke and the Suggan Buggan Range.

2. Recreation

The maln features are the Cobberas
Range, the cypress pine--box woodlands
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Snowy River at ite junction with the Suggan Buggan Rivenr.

around Suggan Buggan, and the Snowy
River, Capabilities are high for bush-
walking, recreation driving, and canoe-
ing, moderate for wilderness recreation
and fishilng, and low for hunting, cross-
country skiing, and rock climbing.

The principal attractilon for bushwalkers
15 the rocky Cobberas Range which re-
ceives frequent use durlng the warmer
months. Most walking trips 1n thils area
would take several days at least. The
Snowy River, wlth 1ts sandy beaches and
interesting rock formatlons, attracts a

number of walking parties each year.
Other areas vislted 1lnclude McFarlanes
Flat, the Playgrounds, Natlve Dog Plain,
the Rams Horn, Hanging Rock, and the
Suggan Buggan Rliver. The area generally
recelves moderate use at present and

has great potential for walking.

Some recreation driving occurs on the
Buchan--Jindabyne road, a sectlon of
which passes through the block. Jeep
tracks recelve 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 loecalitiles,

The Snowy Rlver and its tributaries such
as the Sugpgan Buggan River provide trout
angling.

The Cobberas area has some potential for
cross-country skiing.

Canoelsts use the Snowy River from Will-
is to McKillops Bridge, which consists
of small rapids followed by quiet
stretches. The rilver distance is 35 km
and takes about 6 hours to cance. It
can be negotlated throughout the year,
but water levels are usually low durlng
summer and autumn. The sandy beaches,
warm water, and spectacular scenery
make the Snowy one of the most popular
streams 1n Vlictorla during the summer,

Camp sites along the Snowy River near
Willis are popular.

Hanging Rock and the c¢liffs around Mount
Stradbroke offer challenges to rock
¢limbers, but are not used due to dist-
ance from population centres and the
Inaccesslble nature of the block. Rams
Horn (Buchan Rock) is climbed occasion-
ally.

3. Agriculture
Four graziers use the public land. Three

have propertles on the Wulgulmerang
Tablelands; the other is at Buchan. In
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summer the higher elevations around the
Playgrounds, Rams Head Range, and 1n the
headwaters of the Berrima Rlver are
grazed by 200 cows wlth thelr calves and
200 dry cattle,.

Other publle land at Forlorn Hope and
Native Cat Plains (both in block 18) is
used durlng summer 1n conjJunction with
home properties on the Wulgulmerang
Tablelands.

Cattle graaing at McFarlane Flat.
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During the winter about 380 dry cattle
and 50 cows graze the whilte box--cypress
plne woodlands, and red stringybark
forests. Other cattle from Wulgulmerang
are grazed 1in block 20 on the tablelands
close to home properties,

The Snowy River forms a natural boundary
for cattle movements in the east, but in
the north the block adjolns the Kosclus-
ko Natlonal Park, and has no distinet
physical boundary to stock movement.
This reduces the level of use that can
be attained on runs bordering the Park,
where cattle-grazing i1s prohibited.

The only private land in this block 1s
at Suggan Buggan on either side of the
Suggan Buggan River. Relatively llttle
has been cleared and sown to pasture,
but in some localities the trees have
been ring-barked to allow better growth
of natlive pasture specles.

The lack of development of freehold land
in the area can be attributed to 1ts
isclation, steepness, and susceptibllity
to erosion. However, control of rabbits
and the recent establishment of deep-
rooting perennial species have shown
that productive pastures can be develop-
ed. The main enterprise ls beef produc-
tion, but some sheep are run,

The block 1s important as summer range
at the high elevatlions and as winter
range at the lower elevations. Average
capabillity for bush grazing 1s high to
moderate,

The capability of publiec land for agri-
cultural development is low.

4, Apiculture

Access is very poor. Honey flora
include snow gum, black sallee, red
stringybark, long-leaf box, brittle gum,
and white box.

5. Wood production

Capabllity for hardwood production is
high in alpine ash stands, but these are
small and 1solated and total only 1,600
ha. Capabllity of moist foothill forest
1s moderate 1n small areas adjacent to
alplne ash stands, and elsewhere 1s low.
Extensive stands of white box and cyp-
ress pine occur in the east of the block
and are lightly utllized for durable
timber 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 River volecanles, which may con-
taln dlisseminated base-metal deposits.
Gravel-extraction slites are located
along major access roads.

7. Water production
Suggan Buggan block contalns sections of

the Ingeegoodbee River and the Berrima
River - which becomes the Suggan Buggan
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River. A secticon of the Snowy River Although stl1l1ll of high quality, the

forms the eastern boundary, and the salinity readings for the Suggan Buggan

south-western boundary 1s formed by a River average 67 mg per 1 and for the

section of the Buchan River. Buchan River at Buchan 68 mg per 1.
This is high when compared with most

Rainfall in the block varies from less streams in the study area.

than 700 mm near the Snowy River to more

than 1,600 mm in the Rams Horn--Mount The capabllity for water production 1s

Cobberas Neo., 1 area. Run-off flows into high.

tributarles of the Buchan, Berrima,

Suggan Buggan, and Ingeegoodbee Rivers. D. Hazards

Mean annual discharges of the Buchan (at

Glenmore), Suggan Buggan, and Ingeegood- The ercslon hazard 1s moderate at the

bee Rivers are 102,249 M1, 57,238 M1, higher elevations and high around Suggan

and 12,806 M1 respectively. All of Buggan, where rainfall is low and most

these flow with reasonable reliabllity, solls are derived from granite. The

yielding about 25% of their mean annual fire hazard is high. Blackberries and

discharge 1n the 6 months December to sweet briar are among seven noxlous

May, including 7--8% in the 3-month weed specles in the area. Brumbles

period January to March. range throughout.
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18.

A. Location and Tenure

Reedy block covers a total area of
42,400 ha, of which 39,800 ha (94%) 1=
publie land. Reserved forest (1,300 ha)
peceurs In the east along the Bowen Moun-
tains and in the north, the remalning
public land being unreserved Crown land.
Freehold land occurs south of Mount
Leinster and north-east of Mount Tambo.

County of Tambo: Parishes of Eucambene,
Bindl, Nunnlong, Glenmore, Woongulmerang
West, Berrimar, Karawah, and Toongin-
booka.

County of Dargo: Parishes of Moonip and
Thorkldaan.

B. Nature of the Land
1. Climate

High rainfall, mainly from the prevail-
ing westerly alr stream, 1s assoclated
with the generally high elevation of the
block. Southerly and south-easterly air
streams may bring railn at any time of
the year. Thunderstorms contribute to
summer rainfall, but occur erratically.

The Bowen Mountalns 1n the west are on
the edge of the Benambra rain-shadow
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area, and receive in excess of 1,000 mm
average rainfall. This 1lncreases to
more than 1,600 mm in the south of

the Native Cat Tablelands, and diminish-
es to less than 900 mm in the wvalley of
the Buchan HRiver in the east,

Low winter temperatures may allow snow
to persist on the higher peaks and rid-
ges from June to October, with snowfalls
oceurring regularly above 1,000 m during
this period.




2. Geology and physlography

The Native Cat Tablelands, which are the
dominating land form, extend south from
the Cobberas reglion to Mount Nunniong
(1,620 m) in the Nunniong block. These
Tablelands are at about 1,400 m elevat-
ion and are separated from the Nunnlong
Tablelands to the south by a gentle es-
carpment that descends from about 1,420
m to 1,180 m. Gentle promlnences on the
Tablelands rise to 1,570 m at Brumby
H1i1ll and to 1,550 m south of Native Cat
Flat. On the west flank of the Table-
lands, the Tambo River descends from a
basin at about 1,000 m elevation near
Mount Leinster (1,400 m) through a deep-
ly dissected valley. On the east the
Buchan River also flows through deeply
dlssected topography.

A serles of faults runnling parallel to
the Great Divide forms a feature of the
block. A central north-east-trending
belt of Silurian wvolcanlics - now re-
garded as equlvalent to the Mitta Mitta
volcanlecs - 1s flanked by Silurlan sedl-
ments and Devonian granite intrusions.
Urdovician sediments appear on the
Bowen Mountains and Black Range. There
is a Triassic syenite intrusion in the
Mount Leinster region, and Quaternary
alluvium has been deposited along Reedy
Creek upstream of the Reedy Creek chasm.

3. Soil=s

The elevated Natlve Cat Tablelands and
adjacent hipgh mountainous terrain have

shallow organie loams
at lower elevatlons.
these are peats, which

Cliffe of Silurian-age
Reedy Creek.
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that become deeper
Assoclated with
are often huml-

roek beside the
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Alternating bands of heathland and
mallee thieket.

fied where stream entrenchment has low-
ered the water table. Friable brown gra-
dational soils become domlnant at lower
elevations. Frilable red gradatlonal
gsolls attain dominance on less-steep
slopes where annual rainfall decreases
to about 1,000 mm.

Stony loams occur on exposed rldges,
peaks, and steep slopes. Slopes south
of Mount Leinster carry yellow-brown
gradational solls,along with massive

gradational scils. Yellow duplex solls
ocecur on valley slopes where dralnage 1s
poor.

4y, Vepetation

Snow gum open forest 1s limited to the
highest ridges in this block, at elevat-
ions generally between 1,400 and 1,560
m. The understorey 1s usually grassy
with scattered low shrubs (snow grass,
gorse bltter-pea, alplne oxylobium, and
diggers' speedwell),.

An unusual complex occcurs at Brumby
Point, where at elevations between 1,200
and 1,460 m bands of heathland (mountailn
banksia, leafless sour-bush, and gorse
bitter-pea) alternate with mallee thick-
ets (snow gum and ash-mallee) that have
a heathy understorey (leafy bossiaea and
alpine oxylobium).

Mountalin pum--snow gum open forests
flank the snow gum forests of the Native
Cat Tablelands between 1,200 and 1,500 m
elevation. Mountalin gum--snow gum also
occurs in the headwaters of the Tambo
Riwver down to elevatlions of 900 m.
Candlebark and cccaslonally broad-leaf
peppermint are assoclated trees. Under-
storeys may be shrubby (hop bitter-pea,
prickly bush-pea, and mountain hilckory
wattle), heathy (gorse bitter-pea and
handsome flat-pea), or grassy (snow
grass and bldgee-wldgee).

Wet heathlands, grasslands, and herb-
flelds are principally located at Native



Dog, Native Cat, Billy, and Forlorn Hope
Plains, and at Diggers Holes. Plants
include mountain baeckea, alplne bottle-
brush, snow heath, small-fruit hakea,
spreading rope-rush, snow grass, tiny
violet, creeping cudweed, and yellow
eyebright. Elevations are between 1,140
and 1,500 m,

Alpine ash stands are restricted to
sheltered sites between about 1,100 and
1,400 m, and are mostly mature, although
some are regrowth following a wildfire
in 1965. Understoreys tend to be shrubby
(silver wattle, elderberry panax, rough
coprosma, and prickly bush-pea),

Open forest III commonly includes narr-
ow=leafl peppermint, mountain gum, and
broad-leaf peppermint. Understoreys

are typlecally shrubby (prickly bush-pea,
sillver wattle, austral bracken, and
handsome flat-pea).

Open forest III occuples the more shel-
tered aspects below the Natlive Cat
Tablelands.

Open forest II occuples drier sites. At
the higher elevations broad-leaf pepper-
mint, mountain gum, candlebark, and
brittle gum are the common trees.
Understoreys are often grassy with
scattered shrubs (prickly bush-pea,
handsome flat-pea, and mountaln hickory
wattle) or heathy. At lower elevations
common trees are red stringybark,
brittle gum, and broad-leaf peppermint.
Understoreys may be grassy to heathy.

Broad-leaf peppermint--brittle gum
forest near the Buchan River.
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Open forest 1 occurs on dry sites over a
conslderable range in elevation. Broad-
leaf peppermint, brittle gum, and moun-
tain gum are common at the higher eleva-
tions. Understoreys are coften heathy
(mountain banksla, pale-fruilt ballart,
box-leaf wattle, daphne heath, gorse
bitter-pea, and spiny-headed mat-rush).
Red stringybark is present at the lower
elevations, where understoreys may be
grassy with scattered shrubs (guinea-
flower and small-leaf parrot-pea).

5. Fauna

Little survey work has been done 1n thils
bleck and only five native mammal spec-
ies, 31 native bird species, and five
reptlile specles have been recorded.
Brumbies occur in the block.

Wetlands are mountain streams. Riverine
forests mainly border the major streams.
Tableland areas are predominantly sub-
alpine woodlands with small open areas
of wet heathland, mossland, and grass-
land. The escarpments are wet open
forest or dry open forest, depending on
aspect.

Birds in riverine forests are typleal of
this habitat type.

The brown antechinus, Gould's wattled
bat, and smoky mouse have been recorded
in sub-alpine woodland,

Birds in sub-alplne woodlands, wet open
forest and dry open forest are all typ-

ical of the respective habltats else-
where in the study area.

Reptliles, all recorded at the lower
elevations, are the tree dragon, copper-
talled skink, Cunningham's skink, Gipps-
land water dragon, and southern blue-
tongue,

6. Land systems

The Buckenderra, Ben Cruachan, Mt
Phipps, Nunniong (Igneous), Berrmarr
(Igneous), Limestone Creek, Cobberas,
Graham, Barry Mountains, Wongungarra,
Nunniong High, Gelantipy East, Wat Wat
Low, Mt Leinster, and Wat Wat High land
systems are represented in the block.

C. Present Use and Capabillities
1. Nature conservation

The capabllity for nature conservation
is very high. Environments vary from
sub-alpine woodlands to riverine for-
ests. A rocky outcrop near Brumby Hill
shows a typical development seguence of
Silurian conglomerates. An unusual veg-
etation complex of alternating bands of
heath and mallee thicket occurs on solls
derived from sedimentary parent mater-
ials at Brumby Point. Much of the block
has been little disturbed by varilous
land uses.

The uncommon smoky mouse has been re-
corded on the Native Cat Tablelands, and
the copper-tailed skink (at the southern



edpe of 1ts range) in the Buchan River
valley. Colonles of the brush-talled
rock wallaby were recorded on rocky
cliffs by the Buchan River several years
ago.

Of the 27 species recorded as signific-
ant in Reedy block, ten are considered
highly significant, of which two are en-
demic to the study area. These are the
thready beard-heath (Leucopogon pilifer)
on Forlorn Hope Plain and the trailing
monotoca (Monotoea rotundifolia) near
Brumby Point. PForlorn Hope Plain is
also one of the several recorded Victor-
ian localitles for the moonwort Botrych-
tum Lunaria, one of two localities in
Vietoria for an undescribed mountain
mud-mat (Glossostigma sp.), and a dis=-
Junet occurrence of the marsh leek-
orchid (Prasophyllum rogerseii). An un-
described Grevillea specles occurs near
the Reedy and Buchan Rivers, and an
undescribed Dampiera specles in the
upper Buchan River area,

2. Recreation

Capabllity 1s hligh for wllderness rec-
reation and bushwalking, moderate for
adventure driving and cross-country
skiing, and low for huntlng and fishilng.

The block is 1little used by bushwalkers
at present, mainly because of 1ts dist-
ance from large population centres, al-
though the Reedy Creek chasm and Forlorn
Hope Plaln are cccaslonally visited,

Most walkers traverse 1t along the main
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ridge between the Nunnlong Tablelands
and the Black Mountain--Benambra road
near Mount Pendergast. The block has
considerable potential for bushwalkers

The Reedy Creek chasm attracts bush-
walkers to the area.
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because of the undulating sub-alpine
ridges and steep rugged terraln falling
to the Buchan River, Tambo River, and
Reedy Creek. Wllderness attributes are
considerable.

Most of this block 1s 1ittle used for
recreation driving by four-wheel-drilve
vehicles or trall-bikes. The Nunnilong
road through the centre, however, carr-
ies 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
considerable area, have some potential
for cross-country skiing.

3. Agriculture

Five graziers hold grazing runs on the
public land., Those areas used regularly
are at Forlorn Hope Plain, Natlve Cat
Creek, and Diggers Holes. An area 1n
the headwaters of the Tambo Rlver 1s
also used from time to time,

During the summer about 100 cows with
thelr calves and 50 dry cattle graze in
the snow gum woodlands, small plains, or
mountaln gum--snow gum forests., Two
areas - one of about 40 ha at Forlorn
Hope Flaln and one of about 120 ha at
Diggers Holes - are fenced. Water is
adequate.

Forlorn Hope Plain ig grased by cattle
during summer.

The two relatlively small areas of priv-
ate land are both extensions 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 is still largely
undeveloped.

The capabllity for bush grazing 1s gen-
erally low, but 1s moderate at Diggers



Holes and Forlorn Hope Plain, although
they are remote.

The capability for further development
of publie land for agriculture is gen-
erally low.

i, Aplculture

Access for aplarists 1s very poor,
Honey flora include snow gum, alpine
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. Re-
growth and mature alpline ash stands
total about 4,100 ha, Capability of
molst foothill forest 1s generally low.

No sawlogs are cut from this block.
6. Minerals

The block includes a large area of Mitta
Mitta volcanics, which contaln a number
of good prospects for large-scale dis-
seminated copper or lead deposits.

7. Water production

The maln streams in this block are the
Buchan River on the eastern boundary,
the Tambo River, and Reedy Creek. Rain-
fall over the most of the block wvariles
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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 Bindl (in Nunniong block) 1s
46,358 M1. Of this, 21% 1s 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, which
has a mean annual dlscharge at Glenmore
of 102,249 M1, and delivers 24% of this
In the 6 months December to May, includ-
ing 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 wlth other streams 1n the
study area.

The Tambo Rlver at Swifts Creek has a
higher mean sallnity wvalue 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 capabllity for water production is
high.

D. Hazards

The erosion hazard 1s moderate and the
fire hazard high. There are few noxlous
weeds 1n the block. Brumbles range
throughout.
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19.

A. Location and Tenure

Nunniong block covers a total of 113,110
ha, of whiech 91,700 ha (81%) is public
land. The large area of reserved forest
(37,900 ha) 1s distributed in three par-
cels; two are west of the Buchan River,
on the Mia Mia Creek and arocund Mount
Nugong, and the other 1s along the Great
Divide south of Mount Tambeo. The re-
maining publle land 1s unreserved Crown
land (53,800 ha), Freehold land occurs

NUNNIONG

in the Tambo and Bindl basins in the
west, and at Timbarra, Gillingall, and
east of Green Hill.

County of Tambo: Parishes of Blndi,
Nunniong, Glenmore, Woongulmerang West,
Gelantipy West, Murrindal West, Mellick-
Munjie, Nappa, Noyong, Ensay, and
Tonglo-Munjie East.

County of Dargo: Parishes of Moonip,
Terlite-Munjie, and Tonglo-Munjie

West,

B. Nature of the Land

l. Climate

The Nunnlong Tablelands receives most of
its rain from southerly and south-
easterly alr 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 Omec extends
from Tonglo up the Tambo Rlver valley
north of Bindi, recelving less than 700
mm rainfall. Rainfall tends to be high-
er in spring in these railn-shadow areas,
and thunderstorms can be lmpeortant addl-



tlions to summer rainfall, although these
are erratic. The prevalling westerly
alr stream has lost most of its moisture
before reaching this block.

Low winter temperatures may allow snow
to persist on the high peaks (e.g.
Mount Nunnlong) from June to October,
snowfalls cccurring regularly above
1,000 m in this period.

2. Geology and physlography

The Nunniong Tablelands, in common with
the Natlive Cat Tablelands, 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), is the continuation of
the Indi Fault. Mount Nunniong (1,620
m) at the northern border 1s the highest
polnt in the block.

Stream flow 1s generally south from the
Great Divide, with a low point of 240 m
on the Buchan River at the socuthern bor-
der. Two basins occur in the vicinity
of the Tambo River in the west: the
Bindi (400--500 m) and Tambo (300--400
m) basins.

Ordovician sediments have generally been
metamorphosed to schists or gnelsses,
except for a belt of sandstones and
silltstones extending north from Mount
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Walterson to Mount Cook on the Great
Divide. Ordovielan rocks in the upper
Timbarra River region have been metamor-
phosed to low-grade gneisses, although
this is not indicated on the geology
map. Lower Devonian granite occupiles a
major portion of the block, particularly
cn the Nunniong Tablelands.

The Bindi basin is largely a remnant of
Middle Devonian limestone (Buchan group)
preserved from erosion by down-faulting.
Another example of this occurs at Gill-
ingall, north of Buchan.

Trlassic syenite intrudes Upper Devonilan
—-Lower Carboniferous sediments along
the Bowen Mountains near Mount Tambo
(1,431 m). To the east, a Lower Devon-
ian (or Upper Silurian) rhyolite flow
overlies Sllurian sediments that are
exposed north-east of the Bindl basin.
Quaternary alluvial deposition has
gccurred along the Bindl and Scrubby
Creeks, Timbarra River, and many small
streams on the Nunniong Tablelands.

3. Solls

Peats are not common, except near the
highest elevations near Mounts Nunniong
and Nugong. Organic loams occur on the
tablelands, but friable brown gradation-
al solls predominate. Stony loams occur
throughout the mountalnous areas on ex-
posed ridges and steep slopes. Friable
brown gradational soils grade into red
or yellow-brown gradatlional scils at
lower elevations, where massive gradat-
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Upper Devonian--Lower Carboniferous
sandetonea at Mount Tambo.

lonal solls also occur (the latter beilng
more common on coarse-textured rocks).
Red gradational solls occur on basalt on
the Nunniong Tablelands.

Mountainous areas in the west have sim-
ilar soil sequences., Areas of stream
alluvium, such as occur in the Bindi and
Tambo basins, have red gradational soils
with weak structure, grey-brown loams,
and undifferentiated sands and loams.
Red and yellow duplex scils occur on the
rolling topography of the valleys. Red
calcareous clays are found on limestone
formations near Bindl, and also near
Gillingall in the east.

4, Vegetation

Snow gum woodland and open forest 1s
mostly confined to the highest elevat-
lons (1,400--1,600 m) of the Tablelands,
such as at Mounts Nunniong and Nugong.
Understoreys may be grassy (snow grass,
lvy-leaf vioclet, and prickly starwort)
to heathy (leafy bosslaea, alplne
pepper, mountain beard-heath, and alpine
oxylobium). An unusual complex of
alternating bands of heathland and
mallee-like thickets simllar to that at
Brumby Polnt in Reedy Block is situated
on a ridge in the far north-east of the
block.

Mountaln gum--snow gum open forest
covers extensive areas of the Nunniong
Tablelands between 1,000 and 1,400 m.
Understoreys are typically grassy with
scattered shrubs (snow grass, prickly



starwort, lvy-leaf wvioclet, common
cassinla, sllver wattle, gorse bitter-
pea, and bush-pea).

Large open plains are a feature pof these
tablelands. Nunniong 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, lvy-leaf
violet, and bidgee-widgee), or grass-
lands with scattered shrubs (for example
small-fruit hakea at Lake Hill). Other
areas have wet heathlands (alplne
baeckea, alpine bottle-brush, alplne
heath, and snow heath) as at Bentleys
Plain or mosslands (sphagnum moss,
spreadling rope-rush, candle heath, and
silver astella) as major components.

Most of the alpine ash forests are on
the tablelands, where conslderable 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 mountalin gum--
snow gum forests on the Bowen Range at
elevations between 1,000 and 1,200 m.

On the tablelands, alplne ash forests
range between 1,000 and 1,400 m, Moun-
tain gum 1s often assoclated with alpine
ash and understoreys may be grassy with
scattered shrubs (derwent speedwell,
snow grass, lvy-leaf wviclet, bidgee-
wldgee, prickly starwort, orange ever-
lasting, silver wattle, austral bracken,
and bush-pea) or sometlimes heathy (gorse
bitter-pea, mountain beard-heath, and
bush-pea).
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Mountaln ash forests wlth a shrubby to
wet=-gully-type understorey (silver
wattle, austral mulberry, common cassin-
la, shinling cassinla, mountain correa,
woolly tea-tree, soft tree-fern, musk
daisy-bush, blanket-leaf, and southern
sassafras) grow at Ah Chows Creek be-
tween 700 and 1,000 m elevation.

Open forest III includes extenslive mess-
mate stringybark stands on the eastern
side of the tablelands and bordering

the southern escarpments as well as at
scattered localities along the Bowen
Mountains. Some stands exceed 40 m 1n
height.

Messmate stringybark is mixed wlth manna
gum, Glppsland blue gum, and sometimes
mountaln grey gum. Understoreys are
typically shrubby (silver wattle, common
cassinla, daisy-bush, bootlace bush and
austral bracken) or wet-gully-type (Vic-
torian christmas-bush, musk dalsy-bush,
blanket-leaf, and hazel pomaderris).

Narrow-leaf peppermint, mountaln gum,
and manna gum are the main tree specles
of open forest III. Understoreys are
usually shrubby (silver wattle, common
cassinla, and prickly bush-pea) to wet-
gully-type (mountaln correa, river
lomatia, and hazel pomaderris).

Some southern sections of the block
have sllvertop and white stringybark
forests with shrubby to heathy under-
storeys (prickly bush-pea, and handsome
flat-pea).



Alpine ash etand along the Great Divid-
ing Range.

Open forest II on meolster sltes lncludes
broad-leaf peppermint, mountaln gum,
candlebark, and narrow-leaf peppermint.
Understoreys may be heathy (handsome
flat-pea and pgorse bltter-pea) to grassy
with shrubs (kangaroo grass, austral
bracken, 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 gre-
villea, cluster-flower geebung, common
beard-heath, and prickly bush=-pea).

Open forest I includes similar tree spe-
cies, but red stringybark, candlebark,
broad-leaf peppermint, brittle gum, and
red box are more common. Understoreys
may be grassy (tussock grass and hand-
some flat-pea), heathy (daphne heath,
prickly broom-heath and gulnea-flower),
or shrubby (box-leaf wattle, hop bitter-
pea, golden wattle, red-stem wattle,
leagless sour-bush, and handsome flat-
pea).

5. Fauna

Nine native mammal species, 67 native
bird specles, three reptile specles,
elght amphibian specles, and one species
of native fish have been recorded. Sam-
bar deer and brumbies occur here.

Wetlands comprise streams and small
water bodles on the tablelands. River-
ine forests border most streams at the
lower elevations. Extenslve sub-alpine



wocdlands 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 mainly on the escarpments.
Cleared 1land 1is situated in the Tambo
Rilver valley at Bindi and Swlfts Creek.

Waterbirds in wetlands include the
whlte-faced heron, black duck, grey
teal, dusky moorhen, spur-winged plover,
and reed warbler.

Birds of riverine forests include the
southern yellow robin, yellow-tufted
honeyeater, eastern spineblll, and red-
browed finch.

Birds recorded in sub-alplne open areas

are the emu, spur-winged plover, welcome
swallow, Australian plplt, whilte-=backed

magpie, and little raven.

Mammals recorded in sub-alpine woodland
are the common wombat, brown antechinus,
Swalnson's antechinus, and bush rat.
Most birds are typlcal 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 birds are typlcal of this habitat
elsewhere, but include also the peaceful
dove, pallid cuckoo, white-plumed honey-
eater, and bell miner.

The eastern grey kangaroo, brush-talled
possum, ring-tailed possum, and common
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wombat are known to inhablt dry open
forest. Birds (such as the laughing
kookaburra, scarlet robin, buff-rumped
thornbill, red wattle-blrd, and grey
butcher-bird) are mostly typlcal of dry
open forest.

The Gippsland water dragon has been
recorded in the Tambe River, and McCoy's
skink, water skink, common eastern frog-
let, and eastern banjo frog on the
tablelands. Other recorded amphiblans
are the brown-striped frog, southern
toadlet, and four species of tree frog.
The Australlan grayling, a rare fish
restricted in its distribution, has been
recorded in the Tamboc River.

6. Land systems.

The Terlite-Munjle, Jirnkee, Mt Jonas,
Omeo, Tonglo-Munjie West, Swifts Creek,
Bemboka, Buckenderra, Jingallals,
Graham, Marroo Low, Gelantlpy East, Wat
Wat High, Beloka Hlgh, Thorkidaan, Moro-
ka, Wulgulmerang, Bindl, Ben Cruachan,
Yalmy, Marroco High, Nunnlong High, Won-
gungarra, Hligginbotham, Traralgon, and
Detarka land systems are represented in
the block.

C. Present Use and Capabllities

l. Nature conservatilon

The capability for nature conservation
is high. Environments vary from sub-
alpine woodlands to riverine forests,
An unusual vegetation complex of alter-
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nating bands of heath and mallee thicket
on solls derived from sedimentary parent
materials 1is located in the north-east
of the block. Fossiliferous limestone
outerops at Bindil., The Australian gray-
ling, a rare and restricted native fish,
has recently been recorded in the Tambo
River upstream of Swifts Creek.

Twenty-six plant specles in the Nunniong
block are conslidered significant. The
13 highly signiflicant ones 1neclude an
undescribed Dampiera specles 1n the
upper Buchan Rlver, two rare bent-
grasses (Deyeuxia microseta and D. par-
viseta), an undescribed wax flower of
uncertain affinity (Ericestemon sp.) at
Mount Stewart, an intrigulng associlation
of rare isolated species including the
everlasting shrub Helichrysum adnatum
and dlosma rice-flower (Pimelea dicho-
toma) above Marble Creek near Bindi,
sllver carraway (Oreomyrrhis argenteal
and fairy bluebell Wahlenbergia densi-
folia) on the Nunniong Plain, the aust-
ral toad-flax (Thesium australe) at
Gillingal, an undescribed Grevillea spe-
cles near Reedy track, and an undescrib-
ed pennywort (Hydrocotyle sp. aff. sib-
thorpioides) on the Nunniong Plain. Two
gspecies endemlc to the study area are
the thready beard-heath (Leucopogon pil-
%feF} and greenhood (Ptercstylis aest-
ival.

2., Recreatlon

The Nunniong Tablelands and 1ts forested
egcarpments into the Tambo, Buchan, and

Timbarra Rivers comprlse the dominant
feature. In the neorth-western section,
rocky prominences on the Great Dividing
Range (Mount Tambo and the Sisters) are
also notable recreation features. Cap-
ablllitles are moderate for bushwalkilng,
recreatlion driving, cross-country ski-
ing, hunting, and fishing, and low for
canoeling and fossicking.

Bushwalkers make little use of this
block, malnly because of its distance
from the maln population centres. They
occaslionally use the track from Mount
Nugong to the Benambra--Black Mountain
road via Nunniong Plain. The area has
consliderable potentlal, however. The
sub-alpine to montane Nunnlong plateau
15 well watered, good camp sltes are
plentiful, and walking 1s relatively
easy. Features likely 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 Bindl,

Red deer and sambar deer populations

appear to be sparse and support little
hunting. Rabblts and foxes are hunted
around the margins of private property.

The Tambo, Timbarra, and Buchan Rivers,
and many small streams, provide for
trout angling.



The northern section of the Nunniong
Tablelands provides some opportunities
for cross-country skiing.

Canoeists make some use of the Tambo
River from Ezards logging road near
Bindi to Swifts Creek and beyond, but
its potential 1s limited to periocds of
the year when river levels are high.

The Tambo River near Tonglo provides
gold-panning for fossickers. Gemstones
are scometimes sought from around basalt
areas on the Nunniong Tablelands.

3. Agriculture

Four graziers run their cattle on the
Nunniong Tablelands, These have prop-
erties at Ensay, Tongio, and Bindl, and
galn access via Ezards logging road from
the west, via a logging road from Ensay
in the socuth, and by a Jeep track from
Bindi. They take some of theilr cattle
up 1n October--November, although most
are taken up 1in December and January.
They bring them down again durlng April
and May 1n several mobs. At one area
(Low Plain), however, the stock are left
more or less throughout the year, with
additions or removals according to range
conditions and the market situation.

Management of stock 1s facllitated by
fencing of prime grazing areas in two
localitles = Nunniong Plain (200 ha) and
Low Plain (150 ha). The Nunniong area
1s used 1in conjunction with a fenced
area of 120 ha at Diggers Holes (in
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block 17). Cattle are Herefords, and on
the average have comprised about 700
cows, 220 calves, and 180 dry cattle,
Grazliers from Timbarra, Gillingall, and
Buchan graze cattle around thelr proper-
tles. Thelr runs are used intermlttent-
ly, 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 adjoining

Big Nunniong Plain.
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Digused steam wineh near Mount Nugong -
once used in logging operations.

similar land in the Baldhead block and
to the south of the study area. Nearly
all the private land has been cleared
and developed for agriculture. The main
products are beef and wool. Access to
the area 1s good, and development has in
most cases reached an advanced stage.
Three small areas at Timbarra and Gill-
ingall 1in the south-east of the block
have been partially developed.

The capability for bush grazing is gen-
erally high to moderate. It 1s high on
well-watered plains and on open snow gum
-=black sallee woodland, but lower on
dry and scrubby plains and 1n snow gum--
mountaln gum forest. It 1s also lower
In dry wvalleys, where shrubs are common
in the understorey. Blackberries have
reduced the area suitable for grazing
and made access to water difficult.

The capability for agrlculturgl develop-
ment 1s generally low.

., Apiculture

Access for aplarists i1s reasonable, and
substantial crops of high-quality honey
have been cobtalined. Honey flora Ilnclude
snow gum, alpine ash, mountailn grey gum,
messmate, sllvertop, whilte stringybark,
candlebark, brittle gum, red stringy-
bark, and red box.

5. Wood production

The capability for hardwood timber pro-
duction 1s very high. The 2,200 ha of



regrowth and 12,900 ha of mature and
harvested alpine and mountain ash for-
ests are mainly concentrated on the
Nunnlong Tablelands and the Nunnett
Ridge. Some adjacent extensive areas of
molst foothlll forest (malnly messmate)
have a high capability, notably on the
Nunnett Ridge and 1in the Little River.
Elsewhere capabllity 1s moderate to low.

Seven mills (three at Nowa Nowa and one
each at Ensay North, Swifts Creek,
Buchan South, and Buchan) annually cut
66,100 m3 of sawlogs from about 890 ha
of forest.

6. Minerals

This block contalns a number of silver-
lead=--zinc prospects, and the former
Tonglo gold-fields around Mount Stawell.
Extensive limestone deposits occur near
Bindli, and gravel extraction sites are
located along major logglng roads.

7. Water production

This block contalns a section of the
Tambo catchment and the headwaters of
the Timbarra River and Mellick Munjie
Creek, and is bordered on the east slde
by the Buchan River. Ralnfall over the
block wvaries from less than 700 mm per
annum to about 1,600 mm per annum near
Mount Nunniong.

Mean annual dlscharges of the Tambo
River at Swifts Creek, the Timbarra
River at Timbarra, and the Buchan River

LI
33

Falls on Melliek Munjie Creek,
a fairly reliable flow.

which has
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at Buchan are 67,450 M1, 52,063 M1, and
157,260 M1 respectively.

Of these, the flow of the Tambo River 1s
the least reliable, yilelding 18% of its
annual discharge in the drilest 6 months
January to June, including 7% in the 3
months January to March. The Buchan
River 1s a little more rellable, with
equivalent values of 24% and 8% respect-
ively, and the Timbarra still better
with values of 29% and 13% respectively.

Mellick Munjie Creek delivers 3U% 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 township uses the Tambo
River as a source of domestlie water,

The capability for water production is
high.

D. Hazards

The erosion hazard 1s low to moderate on
the tablelands and moderate elsewhere,
except in the lower-rainfall areas
around Bindl and Ensay North, where the
hazard is high. Salinity readings for
the Tamboc River at Swifts Creek, while
indiecating high-quality water, are still
the highest recorded for the study area.
The fire hazard is high. A tower on
Mount Nugong 1s used for fire spotting.
The area has a history of fires origin-
ating from lightning strikes. The 20
noxious weed specles 1nclude blackberry,
sweet brlar, and tutsan. Brumbles are
found on the tablelands. Cinnamon
fungus has attacked a small area of
forest in the south-east. Ambrosia
beetles have degraded alpine ash timber
in some areas. Rabbits can be a problem
in eleared land, forest margins, and in
open areas on the Nunnlong 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 1s occupied by
the Wulgulmerang Tablelands. Most of
the freehold land 1s 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 1s part
of the Rocky Range Wildlife Reserve, 44
ha is public reserve, and the remalnder
unreserved Crown land (57,000 ha).

County of Tambo: Parishes of Murrindal
East, Murrindal West, Detarka, Marroo,
Gelantipy East, Gelantipy West, Woongul-
merang East, Woongulmerang West,
Chilpin, Berrmarr, Suggan Buggan, and
Karawah.

B. Nature of the Land
1. Climate

Most of the block recelves moderately
high rainfall from southerly and south-
easterly alr streams that bring rain at
any time of the year. A large raln-
shadow exlists to the east and north of
Wulgulmerang, in an area sheltered from

both the prevalling westerly and south-
erly winds.

Average annual rainfall is 650 mm at
Wulgulmerang and 726 mm below Mount
Hamilton, compared with 943 mm at Gelan-
tipy and in excess of 1,000 mm on
central areas of the Wulgulmerang Table-
lands and in the south-east of the
bloek. Rainfall 1s at a maximum in
spring in the rain-shadow areas. Summer
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rainfall may be supplemented by thunder-
storms.

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 physiographic feature 1is the
Wulgulmerang Tablelands (1,400--=600 m)
bounded on the east by the precipitous
Snowy River valley. The northern ex-
tremity terminates near Mount Wombargo
(1,640 m), noted for 1ts "rock rivers",
and the western 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 dissected valley.

The Wulgulmerang Tablelands, which dip
gently to the south from Wulgulmerang
through Gelantipy to Butchers Ridge, are
belleved to be part of the Kinglake Sur-
face,

The geology of the area includes Snowy
River volcanics several thousand metres
thick, which are Lower Devonian in age,
and consist of acild volcanies (lavas and
tuffs) with interbedded conglomerates
and sandstones. Lower Devonlan granod-
lorite underlies the volcanlcs, and 1s
exposed 1n the Buchan and Snowy River
valleys. In the southern part of the
bloeck, Buchan limestone conformably

overlies the Snowy River volcanics in
one small area,

Small areas of Tertiary gravels and
sands unconformably overlle the Snowy
River volecanics on the tablelands. The
sediments are overlailn in turn by
Tertiary basalt flows.

3. Solls

Friable brown gradatlional solls are the
most common solls, wlth stony loams
occurring in the mountalnous reglions of
the north on exposed ridges and steep
slopes. Driler slopes at lower elevat-
ions have massive gradational and
shallow frlable brown gradational solls.
Along the Buchan Rlver on the western
border, coarse sands and massive gradat-
ional soills are found on granitic rocks.

Red gradational solls cccur on the bas-
alt in the middle and south of the Wul-
gulmerang Tablelands, with yellow-brown
forms in poorly dralned areas. Red and
yellow duplex soils and red gradational
gsolls appear on the rolling topography
of the drier areas 1n the south of the
block. HRed calcareous clays occur on
limestone east of Gillingall.

4. Vegetatlon

Snow gum woodlands and open forest occur
principally at Mount Wombargo between
1,300 and 1,600 m and at Mount Seldom
Seen (1,200--1,300 m). Understoreys are
grassy with scattered shrubs or heathy



(mountain beard-heath and rough copros-
ma) .

The vegetatlion on the Wulgulmerang
Tablelands grades from mountain gum--
snow gum wlth scattered pockets of
alpine ash 1n the north, to breoad-leaf
peppermint open forest II in the central
sectlon, and then to messmate stringy-
bark and narrow-leaf peppermint open
forest III with some pockets of mountain
ash in the south.

Mountain gum--snow gum forests grow
between 1,440 and 900 m generally, but
follow some dralnage lines down to about
700 m. Understoreys are usually shrubby
(hop bitter-pea, handsome flat-pea, and
common heath).

Open forest II on the tablelands 1s
mainly composed of broad-leaf pepper-
mint, mountaln gum, candlebark, and
brittle gum, wlith a heathy to shrubby
understorey 1ncluding mountaln banksila,
prickly broom-heath, common heath, heath
pink-bells, shrubby platysace, and matt-
ed parrot-pea.

Open forest IV occurs as scattered
stands of alpine ash near Mount Wombargo
(1,100--1,30C m) and Mount Statham
(1,000--1,200 m), as messmate stringy-
bark stands in some locallties, or as
mountain ash forest. Mountain ash for-
ests are mainly mature in age and are
limited to molst sites at 500 to 860 m.
Mountain ash sometimes grows 1in mixture
with manna gum and understoreys are wet-

T84 8 /76 =29
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gully-tvpe (Victorian christmas-bush,
rough tree-fern, soft tree-fern, south-
ern sassafras, stinkwood, blanket-leaf,
and spreading fan-fern).

Open forest III includes extensive areas
of messmate stringybark in mixture with
narrow-1leaf peppermint, manna gum, and

mountaln grey gum between about 600 and

) & |

"
E A

Mountain ash stand on plateau topography.
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1,100 m elevation. Understoreys may be
shrubby (austral bracken, silver wattle,
prickly tea-tree, narrow-leafl wattle,
river lomatia, commen cassinla, and
shining cassinia) to wet-gully-type
(Victorian christmas-bush, musk dailsy-
bush, blanket-leaf, elderberry panax,
hazel pomaderris, and coast pomaderris).

Narrow=leafl peppermint in mixture with
mountain grey gum, manna gum (some pure
stands present), and mountain 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 prlckly tea-tree.

The vegetation on the tableland escarp-
ments 1s usually open forest II or I
except on the most sheltered sites,
where open forest III is typical. Open
forest II includes river peppermint,
broad-leaf peppermint, red stringybark,
sllvertop, long-leaf box, candlebark,
and brittle gum., Understoreys are gen-
erally heathy to grassy.

Open forest I comprises simlilar specles.
Understoreys are usually heathy (digg-

ers' 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, 1ncluding specles such
as tingaringy gum, shrubby platysace,
box-leaf 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 pittosporum) developed on
soils derived from limestone, or white
box with a grassy to sparsely shrubby
ground cover.

Closed forests ("Jjungle") occupy some
gullies in the south-east of the block.
Species include 1illy-pilly, sweet pitt-
osporum, mutton-wood, austral sarspar-
illa, milk-vine, fishbone water-fern,
and soft water-fern.

5. Fauna

Twenty native mammal specles, 69 native
bird specles, 17 reptile specles, and
nine species of amphibians are recorded
for the block.

Wetlands consist of ‘streams and numerous
farm dams. Rilverlne 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
predominate in the north, and the south-
ern tablelands carry mostly wet open
forest. Dry open forests predominate on
the escarpments lnto the Buchan and
Snowy Rivers.
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Rare brush-tailed rock-wallaby, found in small colonies on cliffe with sunny aspects.

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 re-
corded on one single water body. These
Ineluded the white-necked heron, yellow-
billed spoonbill, black swan, blue-winged
shoveler, white-eyed duck, and coot.

The 10 mammals known to inhabit sub-
alpine woodland are the echidna, red-
necked and black wallabies, brush-tailed
possum, bobueck, ring-talled possum, east-
ern plgmy possum, brown antechinus,
Swainson's antechinus, and bush rat.
Birds are not well documented, but those
recorded are typlecal of this habitat.

The 11 mammals recorded in wet open for-
est are the eastern pgrey kangaroco, sugar
glider, greater glider, feather-talled
glider, tiger cat, brush-talled phasco-
gale, brown antechinus, Swalnson's ante-
chinus, bush rat, lesser long-eared bat,
and the white-striped bat. Most bilrds
are those commonly found throughout this
hablitat In the study area. Unusual
specles 1In this block are the southern
emu-wren and large-bllled scrub-wren.

Mammals 1n dry open forest have not been
systematlcally surveyed, but the eastern
grey kangaroo and brush-talled rock-

wallaby are known to occupy thls habitat
in the block. Meost blrds are typical of
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this habitat type where it occurs else-
where 1in the study area.

Birds in cleared and semi-cleared agri-
cultural land on the plateau are those
typlecal of thls habitat. They include
the nankeen kestrel, spur-winged plover,
galah, Australlan plpit, yellow-rumped
thornbill, white-backed magple, eastern
rosella, and the raven.

Some reptiles are typilcal of warm and
dry environments (including the brown
snake, tree dragon, Gippsland water
dragon, water skink (warm-temperate
species), Cunningham's skink, rock
skink, tree goanna, and red-bellled
black snake). Those commonly found in
warm- to cool- or cold-temperate reglons
are the three-toed skink, grass skink,
garden skink, weasel skink, water skink
(coocl-temperate speciles), MeCoy's skink,
Coventry's skink, southern blue-tongue,
and copperhead (highlands form).

Amphlbians recorded are Lesueur's frog,
brown tree frog, Verreaux's tree frog,
eastern banjo frog, spotted grass frog,
brown-striped frog, Victorian froglet,
common eastern froglet, and southern
toadlet. No fishes apart from the brown
trout have been recorded 1n the block,
but the comments for the Snowy River in
block 17 would apply here also.

6. Land systems

The Berrmarr (Igneous), Cobberas, Marroo
High, Graham, Buckenderra, Hligginbotham,

Wulgulmerang, Yalmy, Moroka, Bindi,
Bemboka, Detarka, Gelantipy East, Jinga-
llala, and Wat Wat Low land systems are
represented in the block.

C. Present Use and Capabilities
1. HNature conservation

The ecapablility for nature conservatlon
is very high. Environments range from
sub-alpine woodland to Jjungle gullies.
Periglacial rock rivers at Mount Wom-
bargoe and cave fauna in limestone caves
at New Guinea spur are important
features. Several colonles of the rare
brush-talled rock wallaby have been
sighted in recent years on rocky escarp-
ments in the Snowy Rlver valley. The
tiger cat, a widespread but uncommonly
observed species, 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 consldered highly signlficant
and, of these, four are endemic to the
study area and a further two are endemic
to the Snowy River gorge bordering the
East Gippsland study area. The many
rare specles located 1n gorges of the
Snowy and Little Rlvers include the rare
wattle Acacia subtilinervis, hoary ray-
flower (Anthocercis albicans), showy
boronia (Boronia ledifolia), Snowy River
dalsy (Brachycome riparial), and the rock
dalsy (Brachycome petrophila), endemle



to the study area. The Snowy River wes-
tringia (Westringia cremnophila) and
river beard-heath (Leucopogon riparius)
are endemic to the Snowy Rilver gorge.

Other highly slgniflcant specles cccur
near mountain-tops, For example, Mount
Stradbroke carries the endemic slender
parrot-pea Dillwynia ecapitata, an undes-
cribed Grevillea specles, and the typic-
ally coastal parsnip trachymene Trachy-
mene anigocarpa; Mount Hamilton area
contains a rare greenhood (Pterostylis
coeeinea) and a rare bush-pea (Pultenaea
subspicata); and Mount Wheeler has the
hyacinth orchid (Dipodium hamiltonianum)
and plnnate goodenla (Goodenia grandi-
flora var., maemillaniti).

The Wulgulmerang Tablelands support a
number of noteworthy specles, 1includilng
the orchids Pterostylis laxa and P,
aestiva, the latter belng endemlc to the
study area. A rare gulnea-flower,
Hibbertia spathulata, 1s endemlec to a
small region in the east of the study
area.

2. Reereation

The rugged valleys of the Snowy and
Tambo rivers flanking the Wulgulmerang
Tablelands and the rivers themselves are
the main recreational features of the
block. Specific attractions include the
Little River Gorge, Tulach Ard Gorge,
and Mount Seldom Seen, Capabillities are
very high for bushwalking, particularly
that of a rugged wilderness nature, and

The Snowy River at Tulach Ard Gorge,
faeing upstream.

canocelng, high for fossicking and rock
¢climbing, moderate for recreatlon driv-
ing, fishing, and caving, and low for
hunting and cross-country skilng.
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This block offers great potentlal for
walkers, DBecause of its distance from
the main population centres it is not
well known at present. The Tulach Ard
Gorge and the Currie Creek, Boundary
Creek, and Little River Gorges are
ocecaslonally visited, and provide chall-
enging and exclting experlences to those
prepared to explore them. Other places
vlislited 1nelude the rock rivers on Mount
Wombargo; Mount Stradbroke and Strad-
broke Chasm; Mount Seldom Seen; and the
New Gulnea range.

For recreatlion driving, the Buchan--
Jindabyne road, Black Mountaln--Benambra
road, and the road to McKlllops Bridge
traverse the area. A commercial four-
wheel-drive tour wvisits Campbells Knob
and Mount Seldom Seen, Other tracks are
used infrequently.

Apart from rabbit- and fox-shooting
around the marglins of cleared land,
little hunting is done except for occas-
ional hunting of red deer.

The Buchan Rlver and tributaries of the
Snowy Rlver such as Little River and
Butechers Creek provide trout angling.
The warmer waters of the Snowy River
also provide for anglers.

The Mount Wombargo area offers some
opportunities for cross-country skiing.

The Snowy River between McKillops Bridge
and Dargans (upstream of Lucas Point) is
popular among experienced canceists,

Small rapids and rapids with pressure
waves are characteristic of this sect-
ion. Dangerous rapids, however, are en-
countered through the Tulach Ard Gorge.
These can be portaged except when the
river is in flood. The total section
takes about 3 days to canoe.

The Gelantipy district 1s a well-known
gem=field that attracts fossickers from
Melbourne and other areas for visits of
a few days, such as long weekends. Dep-
oslts of common opal may be found at the
base of the basalt capping in various
localities. 1In some areas the basalt 1s
highly vesicular, and many of the cells
are filled with chalcedony. Along the
Snowy River valley between Buchan and
Deddick, the Snowy Rlver wvolecanics con-
tain veins of Jasper, quartz, and cal-
cite and deposits of agates.

The Little River Gorge presents chall-
enges to rock-climbers, who occaslonally
tackle it. The Tulach Ard Gorge, which
is wvery i1naccessible, has some potential
for rock-climbing.

Limestone caves at New Guinea Ridge are
unspollt and important to speleocloglsts.

3. Agriculture

Five graziers run cattle regularly on
the public land - four of them are lo-
cated on the Wulgulmerang Tablelands,
and one at Tubbut. The runs are close
to home properties or isolated paddocks,
and are mainly used during the cooler



months. About 420 cows and 180 dry
cattle graze through the candlebark--
mountain gum and mountaln gum--snow gum
forests of the tablelands. Another 200
dry cattle graze in the white box wood-
lands of the Snowy Rlver wvalley and in
manna gum and red stringybark forests
along the Buchan River wvalley.

A large area of private land runs from
north to socuth through the centre of
this block. Most of thls land has been
developed for agriculture. Access 1s
good, although the northern areas are a
long way from the rall-head at Nowa
Nowa. Beef production is the major ent-
erprise, although a few sheep are run -
for both wool and prime lamb production.
The beef herds are mainly cows, steers
and surplus heifer weaners being sold at
the autumn calf sales.

The rainfall is higher here than in the
Omeo area, and pastures are mainly
perennial. Low winter temperatures re-
duce the growing season in the northern
parts of the block, but most of the
grazlers have access to grazing runs and
(with careful management) can maintailn
relatlively high stockling rates.

The capabllity for bush grazing 1s gen-
erally high to moderate. The runs
around private property on the table-
lands are valuable as winter grazing
areas.

Capabllity for agricultural development
i1s low.
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4, Apiculture

Access 1s generally good, and this area
has produced good ylields of honey.
Honey flora include snow gum, Gippsland
blue gum, silvertop, red stringybark,
brittle gum, and long-leaf box.

5. Wood production

Capabllity for hardwood production 1is
high in alpine and mountain ash stands
but these are small (total 1,700 ha) and
scattered. Alpine ash grows in the
north of the block around Mount Wom-
bargo, and in the centre south of Mount
Statham. Small stands of mountaln ash
occur in the south-east around New
Guinea Gap. Extensive areas of moist
foothill forest (mainly messmate) south
of Mount Statham, around New Guinea Gap,
and generally adjoining other scattered
mountain forest stands have moderate to
high capabilities. Other forest in the
block has low capabllity. Areas of
white box 1in the north are llghtly util-
ized for small quantities of domestic
durable timber products such as posts
and farm timbers.

A mill at Buchan annually cuts 5,800 m3
of sawlogs from about 80 ha of forest.

6. Minerals

This block contalns a large area of
Snowy River volcanies; these contain
substantial lead--silver--zinec deposits,
some of which (for example, at Gelant-



436

1py) have been worked. Others may be
present. Barytes, manganese, and copper
deposits are known, and limestone out-
crops at a number of leccallities arcund W
Tree and the Snowy River.

7. Water production

This bloeck 1s bordered by the Buchan
River to the west and the Snowy Rilver to

Falls in the Little River Gorge.

the east. Little River and Butchers
Creek are the other majJor catchments in
the block. This is a relatively dry
block, with rainfall varying from less
than 700 mm to 1,000 mm per annum.

In the 6 months December to May, the
Snowy River near Buchan delivers 29% of
its mean annual discharge (1,683,270 M1)
including 11% in the 3 months January to
March. The Buchan River 1s slightly
less reliable, ylelding 27% of its

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 avallable for the
Little River, a tributary 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
l for the Snowy River at Jarrahmond in-
dicate good-quallity water.

The capabllity for water productlon 1s
moderate.

D. Hazards

The erosion hazard is moderate in most
areas, but low on the southern table-
lands. The fire hazard 1s high. A fire
tower 1s located at Mount Seldom Seen.
Eight noxious weed specles include
blackberry, Itallan blackberry, and
sweet briar. Brumbles inhabit the nor-
thern part of the block.
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AFFERDIX 1A

AVERAGE RAINFALL (MILLTMETRES)

STATION JAN FEB MAR AFR MAY JuN JuL Alg SEP ocT KOV DEC YEAR  NO. YEAR
Aberfeldy &7 66 7o BS 101 99 56 116 103 110 91 go 1,071 g2
Benambra L5 57 LT s 56 h5 1] 53 65 75 Th 61 G45 28
Bindi 56 W7 50 a7 4B 57 51 51 58 66 63 63 645 80
Bindd (Lesmlnater) 4 41 59 50 56 62 73 58 57 g2 57 59 668 18
Black Mountaim 68 65 &0 52 51 Gl ar 53 59 T4 75 71 726 53
Bogong Th 83 oy 137 183 197 247 238 167 169 126 93 1,809 34
Buchan (G111ingall) #1 66 69 fo 1 a5 15 65 T6 -1 77 ] G03% 59
Butehers Ridge P.0O. e 7o T3 75 T4 Ll By T2 BE -1 A1 Bg 987 7
Callagan Creek 53 55 4 7L 92 103 114 119 ah 109 75 67 1,015 B2
Cobungra L 59 53 55 b3 53 43 50 52 TO 58 61 632 20
Cravensville &3 51 By 62 79 111 107 114 g2 91 5B ] 9135 25
Dargo (not P.0. or Homely) 66 60 58 51 51 13 Ly 55 62 79 63 67 712 58
Dartmouth 55 1] &l 69 91 125 112 135 108 112 55 81 1,074 19
Enaay 5 57 56 48 54 55 52 b 57 69 73 17 718 62
Falla Creck 105 96 117 132 210 245 333 337 aug 290 200 147 2,555 L]
DJelantipy East 77 72 75 71 52 H &2 Ta T8 86 100 90 943 3o
Oibbo River 61 LA &7 70 108 119 134 162 122 114 T an 1,151 43
Harrietville 13 12 77 91 134 166 173 120 140 13% 96 87 1,408 ]
Hawkhurst 1 55 54 5B &0 61 LB &9 68 Th 67 az Tho 18
Hinnomun]ie 43 47 51 4h Lg L1 50 52 57 67 57 54 617 68
Hotham Heights BG Bé 107 127 129 157 141 166 155 152 121 106 1,688 23
Howgua Hills ] &b 71 110 134 155 169 168 126 13% 110 12 1,385 23
Jamleson (1 £l To A2 11% 146 1lg 162 109 109 8o 71 1,155 78
Licala 59 bz 51 Lg Bl 71 &5 76 76 75 (14 73 Thi 3o
Merriiie 33 28 51 70 73 69 a1 57 (L] 81 52 57 1 28
Mitta Mitta Gl 55 &7 65 90 12k 121 113 30 104 71 1] 1,018 L5
Mount St, Bernard 93 71 121 151 132 257 140 159 163 141 98 112 1,726 16
Mariel Creek 55 51 65 67 41 122 118 116 98 103 17 73 1,036 Ak
Omea 51 1] 54 46 G4 57 52 55 62 T 62 62 676 93
Omec Valley g 51 £y 51 LH] 57 4g 52 57 75 fio 4] A36 6
Shannonvale 55 50 54 T 76 76 [} 106 105 10k a0 79 #43 21
Smoko 57 61 1] L] 114 126 143 1587 110 11§ 79 69 1,173 56
Swilfta Creek 50 51 LG '] g Uk ] £ §2 L1 (1] 69 64 612 32
Suggan Buggan L 54 g 5 s 37 41 50 by &0 T2 73 612 16
Tambo Crossing 51 52 A 13 T2 59 56 &6 75 Th a0 an 791 16
Tawsnga 56 58 BY ay 108 108 142 135 g7 116 85 65 1,122 21
Thowgla Upper 51 46 £1 55 &8 100 91 B3 69 T4 57 63 B2k Ly
Timbartop ES 51 57 T8 115 95 108 125 103 102 a7 1] 1,024 19
Tongio K2 52 50 LT} 52 U1 50 3] 53 Tl 67 1] 66R 50
Wooda Point T2 éil B3 104 135 167 170 180 152 1ks 109 103 1,485 86
Wulgulmerang £l 54 56 50 T 57 [T 1T 52 11 60 &2 650 73
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AFPENDIX 1B
VARIABILITY OF RAINFALL

Data for 30, 50 (median), and 70 percentiles (mm)

STATION JAN FEB MAR APR MAY JUN JUL AUG SEP oeT Neaw DEC YEAR

o 35 26 2h 23 21 29 az 27 34 50 5 T 542

Wulgulmerang 50 51 45 3 39 4 L] 32 EL L1 58 i 58 649
7o Bo 76 T LY 52 69 L2 51 &4 Th 68 74 Tiz

30 38 29 31 EL 33 kg 39 §5 G4 67 [ 50 Bt

P Ehaxh Jloey s 71 6 s 60 s9 58 &3 56  to 8L 70 Th 943
To 104 9% Bl 98 97 105 106 B g2 102 105 102 1,028

30 23 32 27 25 26 ig 28 39 L 57 b1 L 639

Dargo 50 50 50 b4 37 39 b1 D] b7 51 Ti 59 62 687
70 66 TO n 58 57 67 62 62 73 al 70 92 761

30 U5 4o i 4a 62 TU ] g5 15 749 60 51 570

Aberfeldy 50 58 53 &1 T2 96 a4 97 108 102 117 85 113 1,062
70 81 76 T8 g0 117 109 123 125 120 1u2 110 104 1,170

k{1 28 17 20 23 26 n 29 33 b1 §5 36 3h gk

Bindl 50 52 [} 32 38 38 ik kL &7 G4 &2 53 4B Ghb
70 &5 54 51 55 58 76 59 1] 66 T4 76 T2 700

30 21 1E 28 i5 53 90 17 B2 71 65 41 & BEz

Hariel Creek 50 W 42 53 56 75 128 114 106 549 a7 T6 66 970
70 T0 1] 75 81 103 162 138 137 114 124 103 93 1,157

30 26 25 20 28 28 31 33 §1 T3 53 38 37 602

Omea 50 T ' b3 34 15 111 4z 51 57 fo 53 L1 -1
T0 60 66 To 53 1 71 68 63 72 A2 T Th 753

30 34 36 15 h7 77 108 123 113 107 9% 56 50 1,189

Harrietville 50 53 55 61 13 111 155 162 154 134 138 7 63 1,386
To Bs 86 115 112 164 212 208 215 164 165 106 114 1,538

0 26 19 28 i7 a3 oE 107 104 75 12 43 ar 1,008

Jamieson L14 b2 33 51 70 93 145 133 135 105 108 Bo 61 1,120
70 T2 54 a5 103 152 191 169 163 139 147 101 86 1,278

30 26 25 25 10 21 29 at 29 ho 51 38 NE 632

Enaay 50 £1 53 4k ho 38 37 ' 7 7 13 &0 63 682

T 95 T3 65 61 65 69 93 51 €3 g 96 85 755



AVERAOE RAINFALL PER WET DAY (MILLIMETRES)

AFFENDIX 1C
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STATION JAN FEB MAR AFPR MAY JUN JUL AUG SEP ocT NOV DEC
Averfeldy 9.0 10.1 9.0 B.6 T.8 7.8 6.2 7.6 6.9 B.3 3.6 B.9
Butehers Ridge 11.1 11.8 10.48 9.5 8.1 11.2 8.6 7.8 B.7 B.6 9.6 9.9
Dargo T3 B.3 B.1 5.9 k.6 6.0 L 4.1 5.0 6.3 6.6 7.3
Harrietville 13.3 15.6 1.1 14.2 12.7 13.1 14,0 13.0 13.3 13.4 12.7 13.0
Hinnomun]ie 10.3 10.6 9,8 £.6 5.6 6.2 5.4 5.6 6.1 7.6 §.2 a.3
Hotham Helighta* 9.6 11.9 13.5 ¥1.7 10,6 9.6 8.0 9.1 10.1 10.4 11.4 10,4
Jamleson 10.0 11.7 115 10.6 9.7 10.6 10.0 10.1 8.9 9.4 9.9 a.71
Mitta Mitta 8.9 10.6 10,2 9.5 8.3 9.6 8.3 8.6 7.6 8.9 9.5 7.8
Omeao 7.2 9.1 B.1 5.8 L8 5.2 4.4 .8 5.1 6.2 T.4 6.9
Woods Polnk 10.1 2.1 10.3 10.h §.2 8.7 9.1 10.2 9.2 8.9 %.8 9.7
Wulgulmerang 12.6 10.4 12,1 B.3 6.5 9.8 8.5 6.9 7.6 9.0 9.6 9.1

Spurees: Bureau of Meteorology. * Rowe (1967)
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APPENDIX 1D

AND MEAN TEMPERATURES (°c)

AVERAGE MONTHLY MAXIMUM, MINIMU

FEB MAR APR MAY JUN JUL ALG SEFP OcT HOV DEC

JAN

NO. YEARS
RECORD

STATION & ALTITUDE
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Dutslde the study area.

Bureau of Meteocrology.

Source:
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APPENDIX 1lE

VARTATION IN METEOROLOGICAL CONDITIONS WITH ELEVATION

The table shows weather conditlons at 15.00 hours on selected
summer days at Mansfield (316 m) and Mount Buller (1,950 m)

Station Temperature Relative Wind Date
oC hum;dity (km/hr)

(1) Mansfield 38 38 16

(1i) Mount Buller 2y 45 40 17.1.1965
(1) M 31 10 16
(11) Mt. B. 19 17 8 9.2.1965
(1) M. 4o 11 32
11y ME. B. 27 60 4o 31.1.1968
(1) M 33 29 32
(11) Mt. B. 18 70 65 21.2.1968
(1) M 32 38 16
(11) Mt. B. 19 45 40 29,.1.1974

Source: Forests Commisslion of Vietoria. Mansfileld Forest District - Weather records
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APFPENDIX 2A

COMMON AND SCIENTIFIC NAMES OF NATIVE PLANTS MENTIONED IN THE TEXT

Common Hoame

Solantifie Name

Common Name

Sefantifio Name

A.

Alpine ash

Alpine baecckea
Alpine bottle=brush
Alpine Cinger-=Tern
Alpine grevillea
Alpine leek-orchid
Alpine marsh-marigold
Alpine mint-bush
Alpine orites
Alpine oxyloblum
Alplne pennywort
Alpine pepper
Alpine pheballum
Alpine podolepls
Alpine spear-grass
Alpine stackhousia
Alpine star-bush
Alpine trachymeéna
Alpine tuft-rush
Alpine wallaby-grans
Alpine water-fern
Alpine wattle
Alpine weatringia
Ash-mallee

Austral bear's ear
Austral bracken
Austral bugle
Austral cornflower
Austral dandelion
Austral grass-tree
Austral mulberry
Austral rush
Austral sarsparilla
Austral toad-flax
Australian buttercup
Australian carraway
Australian clematis

B.

Bat'a-wing lern
Baw Baw berry
Beapd-orchid
Hedatraw
Bent=-grass
Bidgee-widgea
Black=-anther flax=111y
Black cypress plne
Black sallee
Blackwood
Blanket-leal

Blue olive=-berry

Blunt=-leal gulnea-llower

Eucalyptus delegatensia
Baeokea gunniana
Calliptemon aiebari
Grammitia armatrongid
Grevillea australia
Frasophyllum alpinum
Caltha introloba
Prostanthera cuneata
Opitea lancifelia
Ozylobium alpestre
Sohiaeilama fragoseum
Dpimya Terophila
Phabalium p gliaifalium
Podolapia robusta
Stipa nivieola
Stackhouata pulvinarie
Asterolaaia trymalicides
Trachymane humilis
Opecbolus pumilic
Danthontfa nudiflera
Blachnum pennamarina
Acacia alpina
Weatringia senifelia
Eusalyptus kybaananais
Cymbonotus preissignus
Ptaridium esoulantum
Afuga australie
Centaurea auatralis
Tarazacum ariatum
Xanthorrhoea aquatralis
Hedycarya angustifolia
Junous gustralias
Smilax auatralise
Theseium australe
Ranunculua lappaceus
Oraomyrrhia eriopoda
Clamatie aristata

figtiopteria inaisa
Wittateinia vacointiaces
Caloohilus sp.

Galium sp.

Dayeuxia sp.

Acgeng anserinifolia
Dignella revoluta
Caliierie endlicheri
Eusalyptus stallulata
Aogeia malanozylon
Bedfordia ealicina
Elaeccarpus reticulatus
#ibbartia obtusifolia

B. (contd.)

Bog buttercup
Bogong dalsy=-bush
Bogong gum
Boomerang wattle
Bootlace buah
Hax=leaf bitter-peoa
Box-leafl wattle
Bristle-grass
Brittle gum
Broad=leafl hop=bush
Broad-leaf peppermint
Bulbine 11ly

Burgan

Bush-pea

But but

Buttercup

C.

Candlebark

Candle heath

Cane wire-grass
Carpet heath
Carraway

Cascade everlasting
Catkin wattle

Cat's claws

Cat's tall

Cherry ballart
Clustered everlasting
Cluster-rlower geebung
Coast pomaderrils
Common billy=buttons
Common beard-heath
Common bog-rush
Common cassinia
Common correa
Common ground-=fern
Common heath

Common lagencphora
Common oxyloblium
Common raspwort
Common reed

Common wheat-grass
Coral heath
Cranberry heath
Crane's bill

Creamy stackhousisa
Creeping cudweed
Craeping fan-{lower
Cushion carraway

fanuneulua pimpinellifoliue
Olearia frostii
Fusalyptus chapmaniana
Agacia amoena

Pimalia aziflera
Paviesia burifolia
Acacta buzifolia
Trisetum apicatum
Fucalyptus mannifara
Dodonaea rhombifolia
Eucalyptus dives

Bulbine bulboaa
Leptospermum phylicoides
Pultengea sp.

Eucalyptus bridgesiana
Ranunouluge ap.

Eucalyptue rubida

fichea continentis
Arigtida ramosa
Pentachondra pumila
ﬂrnanirrhia 8p.
Heliohrysum aeoundiflorum
Acacta dallachiana
Grevillea alpina
Kosleria australienaia
Exoocarpus cupresaiformia
Belichryaum semipapposum
Paraoonia eenfartiflora
Pomaderris oraria
Craspadia glauca
Leucopogon virgatus
Sehoanus apogon

Cagpinia aculeata

Correa reflexa

Culeita dubia

Epaoria impresasa
Lagenophora stipitata
Ozylobium elliptioum
Haloragia tetragyna
Phragmites auntralia
Agropyron asabrum
Epaoria misrophylla
Aatroloma humifusum
Geranium 8p.

Stackhouata menogyna
Onaphalium gymmosephalum
Soeaevola hoa{ari
Opaomyrrhia pulvinifica




AFPENDIX 2A (contd.)

Common Namé

Sediantifio Name

Common Name

Seientifio Name

D,

Dagger wattle
Dalsy-bush
Damplera

Daphne heath

Denge midge-orchid
Denae mint-bush
Derwent speedwell
Degert cassla
Diggera' spécdwell
DMosma rice-flower
Drooping mistletoe
Drooping sheoak
Drumetick heath
Dusty dalsy-bush
Dwarf buttercup
Dwar{ geebung
Dwarfl sour-bush

E.

Elderberry panax
Eurabble
Everlasting

F.

Fairy blue-bell

Pan tuft=-rush
Pishbone water=fern
Porest clematis
Foreat mint

Foreat pennywort
Forest starwort
Fringe-myrtle

a.

diant mountaln grass
Gippsland blue gum
Glacial eyebright
Glossogyne

Golden bush-pes
Golden grevillea
Golden everlasting
Golden wattle

Gorse bitter-pea
Granite buttercup
drass trigger-plant
Greenhood

Grevillea

drey bush-pea

Grey everlasting
Groundasl

Guinea flower

Acaolag esiouliformia
Olearia ap.

Dampiera sp.
Brashyloma daphncidea
Prasophyllium densum
Progtanthera deoussata
Varonioa derwventiana
Casoia nemephila
Vercnica perfoliata
Pimalea dichotoma
Amyema pendulum
Casuarinag etricta
Epaarisg breviflora
Olearia phlogepappa
Ranunoulus millanii
Pergoonia chamadpeucs
Choretrum paweiflorum

Tiaghemopanar sambueifoliue
Eucalyptus at = fohnii
Helichryaum ap.

Yahlenbergia deneifolia
Orecholus distishus
Blechnum nudum

Clamatia glyoinoides
Mentha laziflera
Hydroaotyle geraniifolia
Stallaria flaceida
Calytriz ap.

Dryopoa dives
Eucalyptus peseudoglobulus
EuphPasia glacialta
Glosmogyne tenuifolia
Pultenasa gunnii
Gravillea shrysophaea
Heliohryoum bracteatum
Acaoia pyemantha
Pavieaia ulioing
Ranunoulue granitiscla
Stylidium graminifolium
Ptercetylis sp.
Grevillea sp.

Pultanaea cumninghamii
Halichryoum oboordatum
Senecio 8p.

Hibbartia ap.

Gunn's alpine buttercup
Gunn's willow=herb

Halry pennywort
Handsome [lat-pes
Hard water-fern
Hazel pomaderrias
Heath pink-bella
Hedgehog-grass
Hedge wattle
Helmet=orchld
Hoary ray=-flower
Hoary sunray
Holly lomatia
Honey=pots

Hop bitter-pea

Ivy goodenla
Ivy=leal violet

K.

Kangarooc grass
Kidney=-wead
Knawell
Kurrajong

L.

Lealy bosslaea
Lealy dalay
Lightwood
Lilac berry
Lilly pilly
Long=leal box

Manna gum
Maldenhalr spleenwort
Marsh leek-orchid
atted bosslaen
atted parrot-pea
atted rice-{lowaer
auve leek-orchild
egamate (atringybark)
ldget greenhood
ignonette leek-orchid
11lk=vine
aonwort

Ranunculus gunnianus
Epilobium gunnianum

Hydrooctyle hirta
Platylobium formosum
Bleshnum pprooerum
Pomaderris aspera
Tetratheca erieifolia
Eohinppogen cvatus
Aeacia armata
Canibnl 8p-
Anthooerie albicans
Halipterum albicans
Lomatia ilicifolia
Agrotriche sarrulata
Daviesia latifelia

Goodenia hederacea
¥iola hederacea

Themada australis
Diohondra repens
Selapanthue 8p.

Brachyohiton populneum

Bosetaea folioea
Braohyoome rigidula
Acacia tmplexza
Trochocarpa olarkei
Eugenia smithii
Eusalyptus goniccalyx

Bucalyptus viminalis
Asplanium hookeranum
Ppaeophyllum rogersif
Boasiaea buxifolia
Dilluynia prestrata
Pimelea biflora
Prasophylium suttonid
Eucalyptus obliqua
Prercotylis mutica
Prasophylium morganii
Maradenia rostpata
Botryehium Lunaria

TRAE /76 =30

Y3
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APPENDIX 2A (contd,)

Common Hame

Sefantiffo Name

Common Name

Spientifio Name

M. {(contd.)}

Mint=bush

Mitehell bertya
Mother ashield=rern
Mountaln ash
Mountaln basckea
Mountailn banksia
Mountain beard-heath
Mountain correa
Mountalin cotula
Mountaln ¢ress
Mountaln gentian
Mountaln grey gum
Mountain gum
Mountain hlckory wattle
Mountaln leafless boaslaea
Mountain mallee
Mountain milkwort
Mountain mirbelia
Mountaln mitrewort
Mountaln needlewcod
Meuntain pepper
Mountain plantain
Mountain plum pine
Mountaln swamp gum
Mountain tea=tree
Mountain woodrufl
Mud-mat

Mud pratia
Mueller's bush-pea
Musk daisy-bush
Mutton=wood

Myrtle tea=tree

H.

Narrow=leafl bitter-pea
Narrow=leafl peppermint
Narrow-leal wattle
Narrow thread-petal

0.

Omed  gum
Orange everlasting
Ovens wattle

P.

Pale=fruit ballart
Pale sundew

Fale vanilla=11ly
Flantain

Paranip trachymene
Fennywort

Pepper everlasting

Progtanthera ap.

Bartya mitohellid
Folygtiohum proliferum
Bugsglyptus regnana
Baeokea utilie

Bankata canel
Lauaopogon auaveclens
Corprag lavrenaoiana
Cotula filioula
Drabgatrum alpestre
Gentignalla diemenaie
Fuoalyptus oypellooarpa
Euealyptue dalrympleana
Aeasia ebligquinervia
Boseigea brgatecea
Eucalyptus striota
Comaaparma retusum
Mirbalia ozyloboides
Mitrasaome monfana
Hakea lisscaparma
Drimys lanceclata
Plantage antarotioa
Podooarpus lavrenoet
Eucalyptus ocamphora
L#p:nagtrmun grandifolium
Aaperula gunnti
Glogacatigma 8D,

Pratia aurrepane
Pultenagea muellerd
dlaaria argophylla
Rapanga kowictianag
Leptoapermum myrtifolium

Daviesfa virgata
Ewaalyptus radiata
Acacia mucronata
Stenopetalum linears

Euoalyptue naglecta
Heliohryaum aoumingtum
Aeaoia pravissima

Exocarpua atriotus
Droaera peltata
Arthropodium milleflorum
Plantage 8p.

Trashymana anisosarpa
Hydrosotyle ap.
Haliohpyeum sonditum

P. (econtd.)

Pink beard-heath
Fink=-bells

Pinnate goodenla
Ploughshare wattle
Poverty wattle
Ppickly broom=heath
Prickly bush-pea
Prickly currant-bush
Prickly starwort
Prickly tes=-tree
Purple coral-pea
Purple eyebright

R.

Red box

Red=rult saw-sedge
Red-atem wattle
Red atringybark
Red wattle

River beard-heath
River lomatia
Rock dalsy

Roeck grevillea
Aock poa

Rock wax-[lower
Roay baeckea
Rough coprosma
Rough tree=-Lern
Royal bluebell
Royal grevillea
Rusty-pods

3.

Z2caly buttons
Scaly everlasting
Scented dailsy-bush
Serub nettle
Self-heal

Shade nettle
Sheep's burr
Shining cassinia
Shining cudweed
Zhining gum

2hiny fan-fern
Shiny phebalium
Showy boronia
Showy violet
Shrubby platysace
Sickle fern

311ky daisy

S11ky daisy-bush
3ilky gulnea-[lower

Lausopogen erfociden
5588515° 3234418 0a var.
EEHTIL
Agaota davaonidi
Megnotooag lddpﬂ#id
Pultenagea Juniparing
Coproama quadeiftda
Stallaria pungens
Leptoapernum Junipepinum
Hardanbeprgia violacea
Euphrasia collina

Eucalyptus polyanthemos
Gahnia eieberana

Acaaia rubida
Eucalyptus maerorhynoha
Acageia silvestris
Lausopogen ripariug
Lomatia myriooides
Brachyoome petrophila
Gravillea williati

Ppa petpophila
Epfioatamon trachyphyllue
Bageokea ramonigatma
Coprosma hirtella
Cyathea auatralis
Kahlenbargia glorioea
Grevillea viatoriae
Hovea lengifolia

ngtarhynaﬁol sguamatue
Haliehryaum hookeri
Olearia gdencphora
Urtica ineisa

Prunella vulgaris
Australina muelleri
Acaena ovinag

Cassinia lengifolia
Gnaphalium nitidulum
Bucalyptus nitans
Sticherus flabellatus
Phabalium Lamprorhyllum
Boronia Iedifolia

Vicla batoniaifolia
Platyesace lanceoclata
Pallaea faleoata
Celmiata pericophylla
0learia myrainoides
Hibbertia sericea




APPENDIX 2A (contd.)

Comman Name

Satentifia Name

Common Name

Sgientifio Name

8. {eontd.)

Silver aatelia
31lver banksla
3llver carraway
Silver cudweed
31lver daiasy

Silver ewartia
Silvertop

Silvertop wallaby-grass
Ellver wattle
Skeleton fork-fern
Sky lily

Slender dodder-laurel
Slender myoporum
Slender parrot-pea
3lender rice={lower
Slender tick-trefoil
Slender tugsook grass
Slender wallaby-grass
Small crowea
Small-Tlower mat-rush
Small=fruit hakea
Small=leal bramble
Small=leal parrot-pea
Small-leal star-hair
Small-leaved clematis
Smaocth nettle

Snow aciphyll

naow coproama

Enuw Erass

now gum

Enow heath

Enow willow=herb
Enow=wort

nowy daisy=bush

nowy Hiver dalsy
nowy River wattle
nowy River westringia
aft tree-=fern

oft water=ern
olenogyne

outhern sassafras
phagnum moss

pinning gum
piny=headed mat-rush
preading ¢lubmoss
preading fan-Tern
preading rope-rush
tar plantain

ticky bertya

ticky everlasting
tinking pennywort
tinkwood

t. Joehn's blue gum
tork's bill

Aotalia alpina

Bankaia marginatata
Oreomyrrhia argentig
Gnaphalium argentifolium
Celmiata getaliifolia
Ewgrtia nubigena

Eucalyptus sisberi
Danthonta pallida

Acaeia dealbata

Pailotum nudum

Herpolirion movae-zelandiae
Caasytha glabella

Kyoporum floribundum
Dilluvynia capitata

Pimelea linifolia
Deamodium varians

Pog tenera

Danthonia penioillata
Crowea axalata

Lomandra miorantha var.scerig
Hakea miorosarpa

Rubus parvifolius
pillwynia ogpitata
Astrotriche parviflora
Clematis miorophylla
Australinag muellerd
Aeiphylia glacialis
Coproama nivalie

Poa australia (8p. 8gg.)
Eugalyptua pauaiflora

8. leontd,)

Sub-alpine beard=heath
Sunshine wattle

Swamp gum

Swamp heath

2weet bursaria

Sweet plttosaporum

T.

Tall bluebell

Tall rice-lower

Tall sedge

Tall aspike=rush
Tasman flax-11ly
Thick=rruit buttercup
Thick=leal astar-halr
Thready beard-heath
Thyme heath
Tingaringy gum

Tiny violet

Tough rice-flower
Tower mustard
Tralling monotoca
Tree lomatla

Tree violet

Tussock grass

Twinlng glycine
Twin=-{lower beard-heath
Twin-{lower knawell

Epgeria petrophila
Epilobium tasmantoum
Abrotanella nifvigena
tlearia lirata
Brachyooma riparia
Aecgoia boopmanii

Il.lrn heath

V.

Weatringia opremnophila
Diokeonia antarstioa
Bleahnum minua
Solenogyne ballioides
Atheroaperma mosohatum
Sphagnum eristatum
uealyptus perriniana
Lomandra longifolia
Lyeopodium agaricaum
Stioherua lobatus
Calorephus lateriflorus
Plagntago muslleri
Bertya cunninghamii
Haliohryoum thyracideum
Hydrocotyle laxiflora
Iiiria arboresaans
Eusalyptus at - johnii
Palargonium 8p.

arlable groundsel
ariable plantain
ariable awainson-pea
ariable sword-sedge
ariable willow=herb
arnish wattle

ietorlan christmas bush

allaby-grass
attle
ax={lower
edge=leal hop=bush
ite box
ite cypress pine
ite elderberry
ite purslane

Laudo pegon macorael
Asaeia botryoephala
Eucalyptus ovata
Epacria paludoda
Buraaria apincea
Pittoaporum undulatum

Hahlanbergia etricta
Pimelea liguetring
Carex appresea
Elecoharias sphacelata
Dianella tasmanica
Ranunoulua paohyoappua
Agtrotrioha oargesifolia
Leuaopogon pilifer
Epacris serpyllifolia
Eusalyptua glaucasoens
Viela eteberana
Pimalea aziflora
Turritis glabra
Nonotooa rotundifolia
Lomatia fraseri
Hymananthera dentata
Poa 8p.

Glyoine alandestina
Leucopogon biflorus
Solaranthus biflorua

Maeliohrus urceclatus

Seneoie lautuas

Plantage varia
Swainaona orebeiden
Lepidesparma laterals
Epilobium oinereum
Acacia vernioiflora
Ppostanthera lasianthos

Danthonia 8p.

Aeacia 8p.

Epfoatemon 8p.
Dodonaea ouneata
Euoalyptus albens
Callitris columellaris
Sambuous gaydiohaudiana
Montia auetralasioa
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AFPENDIX 2A (contd,)

Common Name

Seiantific Name

Common Name

Setentific Name

W. f{econtd,)

White sallee
White stringybark
Willow=herb

Wild sorghum
Woolly grevillea
Woolly tea-tree

Fuoalyptua paueifliora
Eucalyptuas globoidea
Epilobium sp.

Sorghum letoocladum
Grevillea lanigera
Leptospermum lanigerum

¥

Yam=dalsy

Yellow box

Yellow eyebright
Yellow kunzea
Yellow stringybark
Yertchuck

Miepoaerig secapigera
Euoalyptua melliodora
Euphrasia scabra
Kunzea muelleri
Eucalyptus muellarana

Eucalyptus consideniang

=== ==
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Appendix 28
SIGHIPICANT PLANTS
(Frepared by J.H. Willis and A.C. Beauglehole)

Significant species are liasted in alphabetical order by blocks, with locationz noted in brackets, A species may be of sig-
nificance because it 18 extremely rare and locallzed, endemic to the study srea or adjacent areas, in an unusual environment
compared with its normal environment, or in the type locality for that specles. OF the 170 species of wvascular flora listed
here, B8 are considered highly significant.

Note: # = highly significant species ¥ = endemic to study area

1, Skene

Fusalyptus chapmaniana - Bogong gum {(south-west of Mount
Sunday} - scattered through the mountains of eastern Vie-
toria.

Eucalyptus kybeanengis - Ash-mallee - most westerly rec-
ord of a specles having restrieted and very disjunct oc-
currences on Victorian mountain summits.

Lomandra miepantha var. seroria - Small-flower mat-rush -
one of the several known occurrences of this rare varlety
{or perhaps distinct species), endemlc to Victoria,

Oraomyrrhis brevipes - Carraway - very isolated and most-
wegterly cccurrence of thls rare high mountain specles.

Trochoearpa clarkei - Lilac berry - uncommon and endemic
to western parts of Viecterian Alps.

2. Buller

Caesta alpina - Alpine grasa-1ily (Mount Clear)} - most
westerly occurrence of this small 1ily.

Coproema pumila - Creeplng coprosma (Mount Lovick and the
Bluff) = the only Victorian records other than Baw Baws
and Mount Wellington; always uncommon.

Cyetopteria filiz-fragilis - Brittle bladder-fern (Mounts
Buller and Clear) - most westerly ocourrence of a very
rare mountaln fern.

eyeuxia parviseta - Bent-grass (Mount Buller) - g rare
alpine grass, known otheérwlse in Victorla only from the
Nunniong area and Mount Welllngton.

Fucalyptus neglecta - Omeo gum (Mitchell Creek) - local=-
ized eucalypt endemie to the eastern Vietorian highlands.

b

Galium binifolium - Bedstraw (near junction of Howqua
River and Elght Mile Creek) - except for an isolated rec-
ord from the Gramplans, the most westerly occcurrence of
an East Oippsland plant, unuasual in mountain country.

Grammitis armetrongii - Alpine linger fern (Mount Buller
near summit) = rare and very localized alpine fern.

Pog petrophila - (Mount Clear) - uncommon alpine grass,
known elsewhere in Vietoria only from the Nunniong Table-
lands.

Ranunoulues eiochleranus - Buttercup (the Bluff) - most
westerly locality for this rare alpine buttercup.

Fanunoulus pachyoarpus - Thick-fruit buttercup (Junction
of Howqua River and Eight Mile Creek) - unusual mountaln
ceeurrence of a lowland buttercup.

Spiranthes sinensis - Austral ladies' tresses (Wren's
Flat on Jamieson River) - uncommon orchid in the eastern
highlands of Victoria.

Trochooarpa olarkei - Lilac berry (Mounts Buller and
MeDonald) - most westerly occecurrence of this heath, which
is endemic to western parts of the Vietorian Alps.

3. Cobbler

Cassia alpina - Alpine grass-1ily (Mounta Cobbler and
Zpeculation) = rare alpine 1ily.

Eucalyptua ohapmaniana - Bogong gum (upper Buckland River
vnlleyg = geattered through mountains of eastern Vie-
toria.

Fucalyptus maglecta - Omeo gum (upper Buekland River
valley) -« very localized eucalypt endemic in the eastern
Vietorian highlands.
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Olaaria frostii - Bogong dalsh-bush (the Twins) - endemlec
to alps between here and Mount Bogong.

Trochooarpa elarkei - Lilac berry (Mount Speculation) -
endemic to western Victorlan Alps.

Wittateinia vaseintacea - Baw=Baw berry (gully=head het=
ween Mounts Cobbler and Koonika) = very locallzed cccurr=
ence of this endemiec Viectorlan genua, which 1s otherwise
known only from the Baw Baws--Donna Buang--Lake Mountain
reglon, about 105 km to the south-west.

b, Licola

Aatrotricha parvifolia - Small-leaf star-hair (near Mount
Margaret) - unusual mountaln cccurrence of an endemie
Victorlan speciea, otherwlse known only from Valencia
Creak, and between Seaspray and Bairnsdale.

Boronia oitriodora - Boronia (near Mount Margaret) - re-
garded as a Tasmanian endemic until found recently in the
Macaliater River watershed, where very localized.

Euaa!¥p5u1 shapmaniana - Bogong gum (Echo Foint ares near
Lake Tall Karng) = scattered through mountains of eastern
Victoria, where almost endemic, and quite rare south of
Oreat Dividing Range.

Euoalyptus kybaanensia - Ash-mallee (Mount Useful, the
Sentinel, and Gillo's Track near Lake Tall Karng) - moun-
tain mallee of dis)unet ocourrence.

Goodenta grandiflera var., maemillanii = Pinnate goodenla
(Macalister River south of Burgoyne's Oap) - most wester=
ly Vietorian record and very disjunct occurrence of this
rare, locallized apeclies.

Goodania heterophylla - Goodenla (Macalister River south
of Burgoyne's Gap) - regarded as a New South Wales
endemlc until discovery of this very localized Victorilan
oceurrence,

Heliohryaum rogersianum - Everlasting (south of Licola,
west of Macalister River, and near Lake Tali Karng) - en-
demic 1in Viectoria, where of very disjunct occourrence in
three separate districts.

Hibbertia ap., undescribed - Quinea-Ilower (near Licola,
east side of Wellington River) - apparently endemiec here

and extremely localized.

Hibbartia sp., undescribed - Guinea-flower (Llcola area)
= apparently endemic and very localized.

Olearia adenophora - Scented dalsy-bush (near Burgoynes
Gap) = most westerly occcurrence of this rare, locallzed
dalsy-bush.

Orecholus cxyearpus - Tuft-ruah (Mount Wellington--Gable
End) - small matted rush of alpine bog, locally frequent.

Flantago muelleri - Star plantain (Mount Wellington) -
very localized alpine plantaln.

Progtanthera decussata - Dense mint-bush (about 6.5 km
south of Licola; Lake Tali Karng area) - very restricted
mint-bush, the type being from Macalister River area.

Prostanthera rhombea - Mint-<bush (near Licola, east of
Wellington River) - regarded as a New South Wales endemic
until found here recently,

Proatanthera sp, aff. howallige = Mint-bush (near Licola)
= geattered In Macallster watershed, but uncommon and un-
known elsewhere,; except for one record in Rosedale Shire;
apparently undescribed.

Progtanthera ap. aff, rhombea - Mint-bush (Licola--Mount
Margaret area) = very restricted and apparently unde-
scribed.

Prostanthera sp. aff. potundifelia - Mint-bush (the Serp-
entine area between Mount Margaret and Lake Tali Karng) -
very restricted and apparently undescribed,

Pagudanthus cvalifelius - Oval-leafl pseudanthus (near
Ligola) = a plant of lowland heath, unusual in mountailns.

Thelymitra reteota - Sun-orchid (0ilio's Track, Lake Tall
Karng) - uncommon orchid of very disjunct ceccurrence in
Vietoria.

Trashyméne aniscoarpa - Parsnip trachymene (the Sentinel
and 2.5 km north-west of Mount Wellington) - & typically
coastal specles, very scattered in alps.

Trochgoarpa elarkei - Lilac berry (Lake Tali Karng area)
= endemic in western Victorilan Alps.

Zieria sp. afl, robusta - Zlerla (near Licola) - uninves-
tigated but, Ir the same as thils New South Wales species,
a new record for Victoria.

5. Barkly

Boseiaeg bractecsa - Mountaln leafless bossimea (Bull
Plain Spur) - moat westerly record of this leafleas and
localized mountaln pea.

Euoalyptus chapmaniana - Bogong gum (Bull Flain Spur)
scattered through mountains of eastern Victoria where al-
moat endemic, and quite rare south of Great Dividing
Range .

Koelerig australieneis - Cat's tall (Butchers Spur be-
tween the Caledonlia and upper Macallster Rivers) - only
Vietorian record for thils grasas.

Prasophyllum flavum - Yellow leek-orchid (Mountain Ash
Creel area) = uncommon orchld, of scattered range in
eaatern hilghlands.



6. Bennison

Asplanium heokeranum - Maidenhalr spleenwort (Bryces
Oorge) - only known locality for Victoria, where extreme-
ly rare.

Botrychium lunariaz - Moonwort (Mount Howitt) - most west-
erly cccurrence in Viectorla for this very rare fern.

Cagestia alpina - Alpine grass-1ily (Waterhole Saddle, Ple-
man Creek Plain, Bennlson Flain).

Carex capillacea - Sedge (Snowy Range) - favours beogs on
high plains; westernmost record of this alpine species.

Carex raleighii - Sedge (Pleman Creek Flain} - apart from
Cobungra and Upper Delegate River, the only known local=
ity in Vietoria for this very rare sedge,

Colobanthue apetalus - Coast colobanth (Snowy Range and
Howitt Plain) - only known locality in mountainas for this
predominantly ccastal plant.

Cyatopteria filiz-fragilis - Brittle bladder-fern (Con=-
glomerate Creek Falls) - a very rare mountailn fern.

Dayouzria eontraeota - Bent-grass (Bryce Flain, Snowy
Range) = rare grass of mountaln forests.

Epilobium brunnescens - Willow=herb (Conglemerate Creek
Falls) = restricted to wet rocks under these falla and
very rare, otherwise known only in New Zealand.

Fueglyptus perrinianag - Spinning gum (Shaw's Creek, Fle-
man Creek, Bryce Oorge, and Bryce Plain) - an uncommcn
tree of acattered range in the eastern highlands of Vie-
toria.

Grammitis armatrongii - Alplne finger-fern (Conglomerate
Creek Fallas) = one of the few known localitles for this
rare fern in Victoria - including Mounts Buller, McEay,
Bogong, and Hotham.

Lepidosperma lineare - Little sword-sedge (Bryce and Ple-
man Creek Flaine) = rare sedge in Viectorlan Alpa.

Oreobeolus ozyoarpus - Tuft-rush (Snowy Range) - matted
rush of alpine bogs, locally abundant.

Oreomyrrhis argentea - Silver carraway (Bennisen Flain) -
most weaterly occurrence in Vietorla of a rare carraway
that extends otherwise only to Nunnlong Flain and Bogong
High Flains.

Poa petrophila - Poa (Mount Clear) = uncommon alpine
grass known elsewhere in Victoria only on the Nunniong
Tablelands.

Poa sazxiocola - Rock poa (Holmes Plain) = most westerly
ceccurrence of this uncommon alpine grass.

Lhg

Prasophyllum densum - Dense midge-orchid (Snowy Range and
upper Moroka River) - only known locality in Victoria for
this New South Waleas opchid.

Prasophyllum flavum - Yellow leek-orchid (Moroka River) -
uncoemmon orchid of eastern highlands.

Pultenaea paleacsa - Chaffy bush-pea (upper Wonnangatta
River) - unusual mountain occurrence of a bush-pea typ-
ical of coastal heathlands,

Ranunoulua pachycarpus - Thick-frult buttercup (north-
east of Mount Speculation) = unusual mountain occcurrence
of a lowlamd buttercup.

Senacioc biserratus - Oroundsel (east of Mount Specula-
tion) = only known locallty in mountains for this predom-
inantly coastal groundsel.

Sparganium antipodum - Floating bur-reed (Wonnangatta
River) - a localized and uncommon plant of Vietorian
eaatern highlands.

Spiranthes aimenais - Austral ladies' tresses (upper
Wonnangatta River) - uncommon orchid in highlands of
eastern Victorila.

Stipa nivieola - Alpine spear-grass (Bennison Tablelands
and Macalister Springas) - moat weaterly occurrence of un-
common alpine grass.

Troshgooarpa olarkei - Lilac berry (Mount Marjorie, Snowy
Range, and Bernison Tablelands) = uncommon heath, endemic
to weatern parte of Victoerlan Alps,

7. Morcka

Astrotriohs parviflera - Small-leaf star-halr (Valencia
Creek area) = unusual mountain occurrence of an endemic
Victorlan specles, otherwlse known on Mount Margaret
and between Seaspray and Balrnsdale,

Botryohium auetrale - Austral moonwort (Morokd River near
Mount Wellington) - rare fern of eastern highlands.

Caeeta alpina - Alplne grass-1ily (Wellington Flain,
Mount Wellington).

Coprosma pumila - Creeping coprosma (Mount Wellington
area) - uncommon species, restricted in Vietorla to thias
locality, Mount Loviek, the Bluff, and Baw Baws.

Danthonia niviocola - Snow wallaby-grass (Mount Wellington
and Wellington Flain) - uncommon alpine grass, otherwlise
in Vietoria only on Bogong High Plains, Mount Buffalo,
and Baw Bawa.

Deyeuzia parviseta - Bent-grass (summit of Mount Welling-
ton) = rare alpine grass, known otherwlse in Victoria
only from Mount Buller and Nunnlong area.
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Eucalyptus kybsanensis - Ash-mallee (Mount Wellington and
Castle H11l)} - alpine mallee of very disjunct occurrence
on eastern summits.

Fusalyptus atriotd - Mountain mallee (Mount Wellington) -
only recorded Vietorlan occurrence of thls New South
Walea mountaln mallee,

Gahnia subaequiglumis - Saw-sedge (Castle H1ll area) =
moat westerly occurrence of an uncommon sedge, otherwlse
found in Victoria only along Delegate River in East Gipps-
land.

Galitum binifolium - Bedstraw {(junctlon of Valencila and
Little Seott Creeks) - unusual mountaln occcurrence of an
Eaat Gippsland coastal bedstraw.

Kaliohryaum rogarsfiagnum - Everlasting (near Miller's Hut
and Lake Tali Karng) - endemic in Viectoria, where of very
disjunet occurrence in three separate diatricts.

Lepidoaparma lineare - Little sword-sedge (Mount Welling-
ton) = rare sedge in Vietorlan Alpa.

Lomandra mierantha var. sororia - Small-Clower mat-rush
{Mount Wellington) - one of the aeveral known occcurrences
of this rare variety or distinct specles, endemic to Vie-
toria.

Olearia adenophora - 3cented dalsy-bush (Valencla Creek,
Little Scott Creek Junction area, Turton Spur) = a rare
localized daisy-bush.

Oreobolus fzyearpus - Tuft-ruah (Mount Wellington-~Gable
End)} = small tuft-rush of alpine boga, loecally frequent.

Plantage muellari - Star plantain (Mount Wellington) -
very locallzed alpine plantain.

Prasophyllum flavem - Yellow leek-orchid (Moroka River) -
uncommon orchid of scattered range 1n eastern highlands.

Pratia gelida - Snow pratla (Mount Wellington) - ocne of
th2 two Vietorian localities for thls mat-plant of wet
ground in the alps, the other being on Mount Buffalo.

Proatanthara sp., aff. rhombea - Mint-bush (Valencia Creek
road south of Mount Wellington) - apparently undeseribed,
yery rare, and restricted,

Fanunoulua efehlepranus - Buttercup (McFarlane Saddle) -
rare alpine buttercup.

Stipa nivieola - Snow spear-grass (Mount Wellington and
ffable End) = uncommon and disjunctly occourring alpine
grasa,

Tetratheoa sp. aff. procumbens - Fink-bells (near Moroka
River Hut) - only known occurrence in Victoria of this
remarkable mat-plant.

Trachymene anisoearpa - Farsnlp trachymene (Gable End) -
typlecally coastal specles, very scattered in alps.

Trochoearpa olarkei - Lilac berry (Mount Welllngton,
Gable End, Miller's Hut, Morcka Range, and Mount Hent) -
most easterly occurrences known for this epndemlc and un=-
common mountaln heath.

Unoinia flaceida - Mountain hook-sedge (Mount Wellington)
- one of the few Victorian occurrences of this rare alp-
ine sedge.

B, Tea Tree
No significant species recorded.
9. Dargo

Bogetaea bractecsa - Mountaln lealflesa bossiaea (Light-
bound Creek--King Spur areas cn Dargo tablelands) -
localized, leafless mountain pea.

Caeeia alping - Alpine grass-1ily (Lankey Flailn).

Epilobium willisii{ - Willoew-herb (Lankey PFlain, Dargo
tablelands) = only known Vietorian record for this rare
plant.

Eusalyptus neglecta - Omeo gum (south-east of Treasures’
Homestead on Dargo tablelands) - very localized eucalypt
endemlc in the eastern highlands of Victoria.

0learia frostii - Bogong dalay-bush (the Twins) = endemic
to alps between the Twins and Mount Bogong.

Pterpatylis fisehii - Summer greenhood (near Dargo) -
rare orchid of montane eastern Victeria and southern New
South Wales.

Pultengea ocunninghamii - Orey bush-pea (Crooked River
area) - unusual and striking bush-pea, typically of
north-eastern Victoria.

Wahlenbergia densifolia - Falry blue-bell (Lankey Plaln)
- one of only two localities known in Viectorla for this
rare alpine bluebell, the other being Nunniong Plain.
10. Bogong

Abrotanella nivigena - Snow-wort (Splon Kopje at source
of Mitta Mitta River) - only known locality in Vietoria,
where very rare, otherwlise on Kosclusko Plateau, N.3.W.

Aoaota dallaohiana - Catkin wattle - rare and endemic
Viectorian specles.

Ergohyoome obovata - Daiay (Buckety Plain , Bogong High
Plainas) = rare in Victoria, where restricted to the alps
at this locallty, on the Cobberas, and in the Baw Baw--
Lake Mountaliln area.
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Brashyeome tenuigeape - Dalsy (Bogong High Flains at
Pretty Valley = very rare in Victoria, where known only
from here and nearby Cobungra (with an old, dublous
record for Ballarat).

Cavata alpinag - Alpine grass=11ly (Bogong High Flains) -
scattered in several places from Mount Fainter to Wild
Horse Creek, but a localized 1ily.

Carex arvcheri - Sedge (Bogong High Plainas; Mounts Bogong
and Hotham) = scattered between Mounts Bogong and Hotham,
elsewhere in Victorla apparently only near Cravensville
to the north-east.

Carer capillacea - Sedge (Bogong High Plains) - favours
bogs on high plains.

Carer cephalotes - Sedge (Mounts Hotham and Bogong) - an
extremely rare high alpine sedge, last noted in Victorla
at Mount Bogong in 1923.

Carer paupera - Sedge (Mount Hotham) - extremely rare,
and known only by the type, collected at about 1,800 m in
1940,

Calmistiq serigophylla - Silky dalsy (Bogong High PFlalns;
Mount Bogong) - a handsome tussock-forming daisy,
localized on rocky stream-banks above 1,650 m and endemie
between Mounts Bogong and Cope.

Cyatopteris filiz-fragilis - Brittle bladder-fern (Wotan
Creek on Mount Bogong) - a very rare fern, known [rom
only a few mountain habltats in eastern Vietoria, other-
wise almost cosmopolitan.

Panthenia nivieola - Snow wallaby-grass (Mount Feathertop
and Bogong High Plalns) - uncommon alpine gress, other-
wise known in Vietoria only from Mount Buffalo, the Baw
Baws, and Mount Wellington.

Deyeuria carinata - Bent-grass (Mount Hotham and Pretty
Valley) = rare and localized grass, otherwise known in
Victoria only from Mount Buffalo and the Cobberas.

Deyeuxzia comtrgota - Bent-grass (near Mount Feathertop) -
uncommon grass of mountain forests.

Deyeuzia (?) setifolia (not confirmed) - Bent-grass (Bog-
ong High Flains) - uncommon alpine grass, unknown else-
where in Vietoria. '

billwynia eapitata - Slender parrot-pea (near Mount
Beauty) = wvery rare shrub, the typical form known only by
the type collection from this locallty.

Epilobium taemanicum - Snow willow=herb (Mount Bogong) -
rare willow=herb of higher alps, apparently unknown else-=
where in Viectoria.

Euoalyptus chapmaniana - Bogong gum (near Bogong town-
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ship) - the type loeality, otherwlse scattered through
north-eastern Victorla.

Cnaphalium nitidulum - Shining cudweed (Fretty Valley on
Bogong High Plalns) - extremely rare in Victoris, where
known only frem thls restrieted locality,

Crammitis apmetrongii - Alpine finger-fern (Mounta
Hotham, McKay, and Bogong) - a small alpine fern, restrie-
ted in Victorils to crevices on these mountains, Mount
Buller, and Conglomerate Creek on the Snowy Range.

Gravillea willieii - Rock grevillea (Angler's Rest, ex-
treme south-eastern border of block) - endemic in north-
eaatern and eastern Vietoria, where scattered in rocky
places between 600 m and 1,200 m altitude.

Junous antarcoticus - Cushion rush (Bogong High Plains) -
reatricted in Victoria to bogs between Mounts Bogong and
Cope.

Leusopogon montanus - Snow beard-heath (Bogong High
Flains) - restricted in Victoria to higher parts of this
region - on Mounts Loch, Feathertop, Nelse, and Bogong,
where localized.

Leucopogon pilifer - Thready beard-heath (Bogong High
Flains) = a rare thready heath, endemic teo this area and
in the headwaters of Buchan and Tambo Rivers {(including
Nunniong Tablelands).

Lyosopodium acaricsum - Spreading clubmoss (head of Middle
Creek near Cope Hut) - very rare clubmoss, ocourring in
Vietoria only here and at the Baw Baws.

Mitrgagome montana - Mountain mitrewort (Bogong High
Flaine at head of Middle Creek near Cope Hut) - rare mat-
plant, restricted in Vietoria to this locality and the
Baw Baws,

Olearia frostii - Bogong daisy-bush (Bogong High Plains)
= endemiec and scattered in reglon between Mount Bogong
and the Twina.

dreomyrrhis argentea - Sllver carraway (Bogong High
Plains) = rare alpine carraway, extending only to Nunn=-
iong PFlain and the Bennison Tablelands in Victoria.

draomyrrhie brevipes - Carraway (Mount Nelse) - rare alp-
ine carraway, extending in very locallzed occurrences
between Mount Skene and the Cobberas.

dreomyrrhie pulvinifica - Cushlon carraway [(Mounts Bogong
and Peathertop) - uncommon matted carraway of higher
alps, with an extension at Wombargoe Range.

Parantennaria wuniceps - (Bogong High Flains near Mount
Cope) = only locality in Vietorla for this rare specles

of the higher alps (including Mount Keosclusko in New South
Wales).
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Palargonium helmaii - Stork's=-billl (Bogong High Flaina) -
only locallty 1ln Victorla, this rare specles extending
also to Mount Kosciusko, New Zouth Wales,

Plantage glaecialis - Plantain (Bogong High Plains) = this
is the only kncwn Victorlan locallty.

Plantago muelleri - Star plantain (Bogong High Plains) -
uncommen rosette herb, in Vietorda only here and on Mount
Wellington,

Pea kiemata - (Mount Bogong to Mount Hetham) = uncommon
grass of these higher alps.

Poa hothamensis - (Bogong High Plains and Mount Hotham) =
uncommon grass of these higher alps, endemic to Victoria.

Poa saxiocola - Rock poa (Bogong High Plaina) - very
localized grass occurring in Victoria only here, the Cob-
beras, Holmes Plain, and Mount MNunniong.

Prasophyllum flavum - Yellow leek-orchid (Bogeng town-
ship) - uncommon leek-orchid, of scattersd range in east-
ern highlands.

Pultenaea eapitellata - Bush-pea (Spion Kopje and Wild
Horse Creek) - uncommon bush-pea of eastern highlands,
aacending to these alps.

Ramunoulus efohleranus - Buttercup (Bogong High Plains) =
type locality of this rare alpine buttercup, endemic to
the atudy area.

Sohiseilema fragoseum - Alpine pennywort (Mounts Bogeng
and Nelpe, Middle Creek) - rare pennywort, occurring in
Vietoria only here and on the Cobberas.

Sairpus gunnii - Club-rush (Bogong High Flains) - rare
mountain plant in Vietoria, known only from the Bogongs
and at Mount Kaye in East Gippaland.

Selaranthus singuliflorus - Knawel (Bogong High Flains) -
uncommon and disjunct alpine grass.

Stipa nivioela - Snow apear-grass (Bogong High Flains) -
uncommon and disjunct alpine grass.

Tararaoum arifatum - Austral dandelion (Bogong High
Flaina) = the only indigenous dandelion in Australia and
of reastricted range (known with certainty in Vietoria
only from the Bogongs and Brisbane Ranges).

Tetrarrhena ap. alrf, aoumingta - Rice-grasa (near Mount

Bogong) = an as-yet-uninveptigated grass of very dilsjunct
range in Yictorian Alps, tﬁn E;ampigna. and ne cna:tai

areas of East Olppeland.

Trachymens aniseecarpa - Parsnip trachymene (Mount Faint-
#g) = typleally coastal herb, very scattered and disjunct
in alps.

Unointa flaceida - Mountailn hook-sedge (Bogong High
Plaina) - one of very few localities in Vietoria for this
rare alpine sedge.

11. Cobungra

Baptya mitohellii - Mitchell bertya (near Angler's Rest)
- 8 glabrous mutant, and very isolated occurrence of a
shrub otherwlse restricted to the Mallee,

Botryohium lunaria - Moonwort (Cobungra) - one of the
several rezorded Victorian localitiea for this very rare
and seldom-observed fern.

Brgohyoome tenuiscapa - Dalsy (Cobungra) - very rare in

Victoria, where otherwlse known only from Fretty Valley

gnlghu Eogung High Flains, with an old dubious record for
allarat.

Carex osapillacea - Sedge (Cobungra) - a rare alpine sedge
favouring bogs on the high plains.

Carexr raleighii - Sedge (Cobungral) - known in Victoria
only from this, the type area, Fleman Creek Plain, and on
the Delegate River flats near bBendoo, but rare in each.

Fucalyptue megleota - Omeo gum (upper Livingstone Creek)
= the type locality for this rare and very localized
tres, which 1s endemlc to eastern Vietoria.

Prgeophyllum morganii{ - Mignonette leek-orchid (Cobungra)
= the type locality of this extremely rare orchid, which
is known only by three collectlons made in this area, the
last in 1933.

Turritis glabra - Tower mustard (Cobungra) - rare and
very localized herb, known in Vietoria otherwise only at
gources of the Mitchell and Suggan Buggan Rivers,

12. Baldhead

Prostanthara walteri - Monkey mint-bush (headwaters of
Haunted Stream) - one of several Victorian localities for
this very scattered sub=alpine mint-bush,

Stioherua flabellatus - Shiny fan-fern (Pheasant Creek,
upper reaches) - otherwise known in Victoria only from
far-eaat Oippaland (near denoa, Wroxham, Tamboon Inlet,
Mallacoota), where extremely localised.

Turritie glabra - Tower mustard (Mitchell River sources)
= gee note for Cobungra block.

13. Benambra

Cantgurea auetralid - Austral cernflower (Lake Omeo) -
extremely rare in Victoria, where last noted in the 1850s
and probably now extinct.

Ptarcstylia lazra - Oreenhood (Mount Little Tambo) - most



wasterly record of a localized montane orchid, known
otherwlse 1n Vietoria from the Wulgulmerang and Suggan
Buggan areas,; Monument Ridge, and Mount Delegate 1in the
East Gippsland study area,

Sensoio georgianus - Groundsel {(Lake Omeo) - rare and
very localized in Vietoria, where known otherwise only
from the Macallster River.

Sparganium antipedum - Floating bur-reed (Omeo and Benam-
bra) - localized and uncommon bur-reed of eastern Victor-
ian highlands.

14, Dartmouth

Aeaeia dallachiana - Catkin wattle - rare occurrence of
this endemic Vietorian wattle,

Aeaoia daveonii - Poverty wattle (Mitta Mitta) - only
known occurren¢e in Vietorla, where very rare,

Caloohilus grandiflorus - Beard-crchid (Mitta Mitta) -
extremely rare in Victoria, where known elsewhere only
near Mount Beauty.

15, Pinnibar

Aogoia dallachiana - Catkin wattle = pare occurrence of
this endemic Vietorlan wattle.

Ranunoulus pachyecarpua - Thick=Truit buttercup (near
Mount Pinnlbar Hut) - unusual montane oeocurrence of a
lowland buttercup.

16. Buckwong

Botryohium auetrale = Austral moonwort (Bulley Creek,
west of Cobberas; Cowombat Flat; Limestone Creek) - rare
fern now restricted in Vietoria to a few grasay places in
the eastern highlands,

Brachyecome obovata - Dalsy (Cobberas) = rare alpine daisy
restricted in Victoria to the Cobberas, Bogongs, and Baw
Baw==Lake Mountaln region.

Carex ecapillaceae - Sedge (Cobberas) - rare sedge Tavour-
ing bogs on the High Plains.

Correa lawrenoiana var, rosea - Mountailn correa (Cobber-
as - amall-leaved and red-flowered population reatricted
in Vietoria to a few far-eaatern mountains (including
Mount Tamba}.

Deyeuxia ocarinata - PBent-grass (Cobberas) = rare and loec-
alized alpine grass, otherwise known in Viectorla only
from Bogonga and Mount Buffalo.

Eucalyptus neglecta - Omeo gum (upper Buckwong Creek,
Dead ﬁnrue Creek) - very localized eucalypt, endemic to
the eastern Victorian hlghlands,

Hydroeotyle ap. af'f. aibthorpioides - Pennywort (Buenba)
= a most unusual aquatic apecles, otherwise known in Vie-
toria only from the sources of the Llttle, Buchan, and
Tambo Rivers,

Lapideaperma lineare - Little aword-sedge (Native Cat
Track) - rare sedge in Vietorian Alpa.

Orecbolus oxysarpus - Tuft-rush (Cobberas) - small matted
rush of alpine bogs, but locally frequent.

Oraomyrrhie brevipes - Carraway (Cobberasz) = rare alpine
carraway, otherwlse known in Victoria enly from Mounts
Helse and Skene.

Pilularia novae-hollandiae¢ - Austral pillwort (Cowombat
Flat) = most isoclated and easterly record in Victoria for
thia occasional and scattered fern=like plant of damp
flats.

Poa sazicela - Rock poa (Cobberas) - very locallzed high-
mountaln grass,; known otherwlise In Victoria only from
Bogong High Plains, Holmes Plain, and Mount Nunniong.

Sahiseilema frageoseum - Alpine pennywort (Cobberas at
"Aga's Ears") - rare pennywort, occurring otherwise in
Vietoria only on the Bogong High Plains.

Soleranthus ainguliflorus - Knawel (Cobberas) - type loc-
ality for this uncommen plant of higher alps (Bogongs;
Kosciusko Plateau, N.5.W.; and perhaps Mount Buller).

Spiranthes sinensfe - Austral ladies' tresses (Murray
Rlver near junction with Buckwong River) - uncommon oreh-
id in highlands of eastern Victoria, this being the most
isolated ocecurrence.

17. BSuggan Buggan

Anthosapois albioana - Hoary ray-flower (Mount Strad-
broke, Rocky Knob near Bridle Creek) - extremely rare
shrub in Victorla, where known only from here and the
Snowy River gorge area.

Astrotrioha oerassifolia - Thick-leafl star-halr (Ballan-
tyne Hills near Suggan Buggan) - rare shrub reatricted in
Vietoria to the upper Buchan River and Snowy Rlver gorge
area.

Bertya cunninghamii - Stlcky bertya (Snowy River near
McKillop's Bridge) = rare shrub, oceurring in Victoria
only aleng the upper Snowy River and in the gorge tract
of Mitechell River.

Botryehium australe - Austral moonwort (Rocky Plain, Rams
Horn, Ingeegoodbee River) - rare fern now restricted in
Vistoria to A& few grassy places in the eastern highlanda.

Botryehium lunaria - Moconwort (between Blue Hill and Rams
Horn, near Native Dog Creek) - one of four recorded Viet-
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orian localitlea for this very rare and aeldom-seen fern.

Brashyooma obovata - Dalsy (Cobberas) = rare alpine daisy
reatricted In Vietoria te the Cobberas, Bogongs, and Baw
Baw=--Lake Mountain reglon.

Carex capillacea - Sedge (Cobberas and the Playground) -
rare alpine sedge.

Caasia nemophila - Degert cassia (Suggan Buggan) = rare
and very lasolated cccurrence of a shrub typifying Mallee
habitata, on sand,

Correa lavrenciana var. rosea - Mountaln correa (Cobber-
as) - small-leaved and red=-Flowered population restricted
in Vietoria to a few locations in far-eastern highlands.

Corybas hispidus - Helmet-orchid (Mount Hamilton, Suggan
Buggan, and Ingeegoodbee River) = localized orchid,
reatricted in Vietorla to north-eastern Olppsland (upper
Snowy River watershed).

Peyeuzia earinata - Bent-grass (Cobberas) - rare and loc-
alized alpine grasa, otherwise known in Vietorila only
from Bogonga and Mount Buffalo.

Deyeuria ap., undescribed, aff., angustifelia - Bent-grasa
(Ballantyne Hills near Suggan Buggan) - very localized
grass, unknown elsewhere in Victorila.

bipodium hamiltenianum - Hyamcinth orchid (near Mount
Wheeler, above Snowy River) - extremely rare orchid in
Victoria, known also in New South Wales and Queensland.

bpabastrum alpestrs - Mountaln cress (Suggan Buggan) -
extremely rare plant, unknown elsewhere in Victoria.

Fucalyptus glaucescans - Tingaringy gum (Stradbroke Chasm
and Mount Wheeler) - mountaln mallee of wvery disjunet and
localized cccurrence in eastern highlands of Vietoria
{between Mounts Erica and Tingaringy, inclusive),

Glossogyne tenuifolia - (Olossogyne (Suggan Buggan) - ex-
tremely locallized herb, unknown elsewhere in Victoria.

Goodentia grandiflora var. maemillanii - Pinnate goodenia
(near Mount Wheeler, above Snowy River) - rare, disjunct,
and very localized herb, known elsewhere in Viectoria only
from the nearby Deddick River and along the Macallster
River below Licola.

Reliohryeum adnatum - Everlasting (Suggan Buggan) - very
rare and localized shrub, known elaewhere in Victoria
only at Marble Creek (Tributary of Tambo River near
Bindi).

Hibbartia epathulata - Ouinea-flower (Suggan Buggan) =
apparently endemic in Vietoria, where known elaewhere
only from the Snowy River gorge tract, east from Butchers
Ridge.

Lepidosperma lineare - Little sword-sedge (Rocky Plain) -
rare sedge 1in Viectorlan Alps.

Leucopogon Jjuniperinus - Long-Ilower beard-heath (MacFar-
land Flat track at Moscow Creek) - isolated record of an
uncommon heath in eastern highlands.

Logania albiflora - Narrow-leal logania (Mount Stradbroke
and near Snowy River) = uncommon shrub of disjunet ocour-
rence in highlands.

Myoporum floribundum - Slender myoporum (Suggan Buggen
River near Pine Hill) - elegant and rare tall shrub, re-
stricted in Vietoria to rocky banks of streame between
Suggan Buggan and Amboyne crossing of Deddlck River.

Oreobolue oxycarpus - Tult-=rush (Cobberas) = small matted
rush of alpine bogs, but locally frequent.

Oreomyrrhia brevipes - Carraway (Cobberas) - rare alpine
carraway, otherwlse known in Vietorla only from Mounts
Nelse and Skene.

Poa elivicola - Foa (MNative Dog Creek) = uncommon sub-
alpine grass; restricted in Viectoria to far north-eastern
highlands on and beyond the Nunnlong Tablelands:

Poa sazieola - Rock poa (Cobberas at "Asa's Ears") - very
lecallzed high-mountaln grass, known otherwise in Vie-
toria only at Bogong High Plains, Mount Nunniong, and
Holmes Plain.

Pomaderris ericecephala - Fomaderris (3uggan Buggan and
Snowy Rivers) = uncommon shrub of eastern highlands,
chiefly aleng valleys of Tambo, upper Snowy, and Deddlick
Rivers.

Pomaderria pauciflora - Pomaderris (Suggan Buggan) -
reatricted to eastern Victoria and southern New South
Wales.

Prasophyllum rogersii - Marah leek-orchid (upper reaches
of Native Dog Creek) - very rare orchid with extremely
disjunct range in Vietoria (otherwise at Forlorn Hope
Plain, Mallacoota, and near Portland.

Pailotum mudum - Skeleton fork=fern (Ballantyne Hills
near Suggan Buggan) - extremely localized and rare Vie-
torlan fern, elsewhere in 3State only at Mounta Zero and
Araplles in the southern Wimmera.

Pterootylies aestiva - OGreenhood (Mount Hamilton and
Suggan Buggan Range) - orchid ranging only between upper
Tambo and upper Snowy Rivers, but locally frequent in
favourable seasons,

Pterostylis cocoinea - Oreenhocd (Mount Hamllton area) -
uncommon mountaln orchid, restricted In Vietorla to this
and the Milky Creek area, where occcasionally rather fre-
quent.



Ptaroptylie fiechii - Summer greenhood (Mount Hamilton) -
rare orchid of montane eastern Vietoria and southern New
South Wales.

Ptapoatylis larae - Greenhood (Mount Stradbroke, Mount
Hamilton) = localized montane orchid, known otherwise in
Victoria only from a few scattered locatlons.

Ptaprpatylis mutica - Midget greenhood (Suggan Buggan
area) - very lsclated montane occurence of this orchid.

Pteroatylie 8p., alff. alpina - related to alpine green=
hood (Rocky FPlain area) - a localized montane orchid with
a8 remarkable blue labellum, still in need of investiga-
tion.

Pultenaea subepioata - Bush-pea (Wulpgulmerang--Meunt Ham-
ilten area) - rare bush-pea, restricted in Victoria to
thia localized montane habltat.

Samolue valerandii - Brookweed (Snowy River at Suggan
Buggan) = an uncommon brookweed confined in Victoria to a
few parta of eastern Olppsland, usually in shady places
near water.

Sohizeilema fragoseum - Alpine pennywort {(Cobberas at
"Ass's Ears") - rare pennywort, otherwise in Victoria
only on the Bogong High Plains.

Salepanthus singuliflorus - Knawel (Cobberas) - type loe-
ality for this uncommon plant of higher alps {Bogongs,
Koseiluske Flateau, and perhaps at Mount Buller).

Sorghum lefooladum - Wild sorghum (Suggan Buggan) = rare
grass, now confined in Vietoria to the Suggan Buggan--
Ingeegoodbee area adjoining the New South Wales border.

Steanopetalum lineare - Narrow thread-petal (Suggan
Buggan) - very ilsclated montene cocurrence of a herb typ-
ifying the drler sandy reglons of north-weatern Vietorla.

Suainsona orcbeides - Variable swainson-pea (Suggan
Buggan and Mount Wheeler) = isolated montane ocourrence
of a pea typifylng the drier parts of north-western and
weatern Vietoria.

Thalymitra eyanea - Aare velned sun-orchid (Rocky Flains)
= rare and localized orchid, known elsewhere in Victoria
only from upper Delegate River and Maramingo Creek near
Genoa.

Theafum guetrale - Austral toad-flax (Rocky Plain and
Mount Hamilton) - very rare and localized parasite, now
reduced in Victoria to a few mountain habitats near the
Wombarge Range and at 0illingal.

Trachymene anisoearpa - Parsnip trachymene (Suggan
Buggan) - a typically coastal speciles with scattered
range in the alpes and sub-alps.
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Turritia glabra - Tower mustard (source of Suggan Bugpan
River)} - rare and very locallzed herb, known otherwise in

Victoria only from Cobungra and the sources of Mitchell
River.

Zieria oytisoides - Downy zlerla (Suggan Buggan) - un-
common shrub of east Gippsland, scattered between upper
Snowy River watershed and Gabo Island.

18, FReedy

Acacia luogsii - Wattle (Brumby Point) - extremely local-
ized wattle, unknown elsewhere in Victoria, the neareat
occurrence being in Tinderry Mountaina, MN,.3.W.

Astrotricha oraseifolia - Thiek-leal star-halr (Buchan
River near Reedy track) - rare shrub restricted in Vie-
toria to the upper Buchan and Snowy River watersheds.

Bosstaea bractecsa - Mountain leafless bossiaea (Reedy
River) - localized, leafless mountain pea.

Botryohium lunaria - Moonwort (Forlorn Hope Plain) - one
of several recorded Victorian localities for this very
rare and seldom-seen fern.

Carex capillacea - Sedge (Forlorn Hope Plain) - rare alp-
ine gedge.

Correa lavrencia var. rosea - Mountain correa (Reedy
River,; Mount Tambo, and Tambo River) - amall-leaved and
red=-rlowered population reatricted in Victorla to a few
locations in far eastern highlands,

Cyatopteris filiz-fragilis - Brittle bladder-fern (Upper
Buchan River and Forlorn Hope Creek Falls) - very rare
fern known only from a few montane habltats in eastern
Viectoria, otherwise almost cosmopolitan.

Dampiera sp, undescribed - Dampiera (western scarps of
upper Buchan River towards Brumby Point) = very localized
plant, unknown elsewhere in Victoria but found also at
Eydra Peak in the Kybean Mountalna of New South Wales.

Euoalyptue kybeanensis - Ash-mallee (Brumby Foint) -
alpine mallee of very disjunct occurrence on eastern
summits in Victoria, but here locally frequent,

Fuoglyptus perrinigna - Eginning gum (Nunniong Table-
lands, Brumby Foint Track) =- uncommon tree of scattered
range in eastern Vietorian highlands,

Glossoatigma sp. uninvestigated - Mountain mud-mat (Nat-

ive Cat Flat and Forlern Hope Flain) = unknown e@lsewhera

in Vietoria, but recorded from mountain pools and bogs in
the Australian Capital Territory.

Grevillea sp. undescribed - Orevillea (Reedy and Buchan
Rivers, Nunniong Tablelands) - apparently confined toe
these areas.
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Heliehryoum rogaraianum = Everlasting (Little Reedy River
near Brumby Polnt) - endemle in Vietoria, where of very
disjunect cccurrence In three separate districta; thils
being the most casterly.

Hydrosotyle sp. afl. aibthorpioides - Pennywort (Forlorn
Hope Plain) = & most unusual aquatic species, otherwlse
known in Vietoria only from sources of the Tambo and
Litele Hivers and from Buenba {(north-east of Benambra).

lacatea humilior = Rock quillwort {Forlorn Hope Plain) -
uncommon and locallzed quillwort, usually in rock poola
or in depreaslons.

Lepidosparma limeare - Little sword-ssdge (Natlve Cat
track) = rare sedge in Victorlian Alps.

Leucopogon pilifer = Thready beard-heath (Forlorn Hope
Plain and Natlve Dog Creek) - a rare thready heath, en-
demic to eastern Victorla in boggy places around heads of
the Buchan and Tambo Rlvers and on Bogong High Plains.

Monotoeca rotundifolia = Tralling monotoca (Brumby Polnt
and escarpment north of Never Never Creek) - an extremely
locallized and procumbent heath, endemic to these two loe=
alities.

Oreobolus orxyearpug = Tuft-rush (Forlorn Hope Plaln) =
amall matted rush of alpine bogs, but loecally [requent.

Pea elivioola - Foa (Forlorn Hope Flain) - uncommon sub-
alpine grass; restricted in Vietoria to far north-eastern
highlands, on and beyond the Nunnlong Tablelands.

Poa petrophila = Poa (Brumby Point and Horse Flat, Nunn-
long Tablelands) = uncommon alpine grass, known elsewhere
in Vietoria only at Mount Clear.

Pomaderria pauciflora - Pomaderris (Brumby Polnt) = res-
tricted to eastern Victoria and scuthern Mew South Wales,

Prasophyllum rogersii = Marsh leek-orchid (Forlorn Hope
Flaing - very rare orchid with extremely disjunct range
in Victorla {otherwlse at Natlve Dog Creek, Mallacoocta,
and near Portland.

Pterostylisa lara - OGreéenhood (Mount Little Tambo) - loc-
alized montane orchid.

Tetparrhana sp., Aff. acuminata - Rice-grass {northern
slope of Brumby Polnt) = an as-yet-uninvestigated grass
of very disjunct range in Vietorian Alps, the Oramplans,
and coastal areas of East Gippsland,

Thalymitra retacta = Sun-orchid (Brumby Point) = uncommon
orchid of very disjunct occurrence in Vietoria.

Traehymene aniscearpa = Parsnlp trachymene (Nunniong
Tablelanda) - & typleally coastal biennial with soattered
disjunet range in the alps and sub-alps.

19. HNunniong

Astrotricha erassifolia = Thick-leaf star-halr (Buchan
RBiver near Reedy Track) = rare shrub restricted in Vie-
toria to the upper Buchan and Snowy Rlver watersheds,

Botryohium anatrale = Austral moonwort {(Bentleys Plailn) -
rare fern now restricted in Victoria te a few grassy
places in the eastern highlands.

Caraz oapillacea = Sedge (Nunniong Flaln, Blue Shirt
Creek) = rare alpine sedge.

Correa lawremoigna var, rosea = Mountain correa (Mount
Tambo, Melllck Munjle Creek) - small-leaved and red-
flowered population reatricted in Vietorla to a few
locations in the eastern hlghlands,

Dampiera 8p.; undescribed - Damplera (western scarps of
upper Buchan River) - very localized plant unknown else=-
where in Viectorla but found also at Kydra Peak in the Ey-
bean Mountalns of New South Wales.

DPeyeuzria microseata - Bent-grass (north of Mount Nunnlong,
upper Frylng Pan Creek) - locallzed grass of mountaln
forests, known otherwise Iin Vietoria only from Comblen-
bar.

Deyauzia parviseta = Bent=grass (upper reaches of Blue
Shirt and Diggera Hole Creek) - known otherwise in Vie-
toeria only from Mounts Buller and Welllngton.

Erioestemon #p., uninvestigated - Wax flower (Mount Stew=-
art) = apparently a local shrub of uncertaln affinity.

Fucalyptus perriniana = Spinning gum (near Diggers' Holes
and Mount Nunniong) = uncommon tree of scattered range 1n
eaatern Victorian highlandsa.

Grevillea 8p., undescribed = OGrevillea [upper Buchan Riv=
er near Reedy Track) - apparently confined to north-
eaatern Nunniong Tablelands.

Beliohryoum adnatum = Everlasting (Marble Creek near
Bindl) = very rare and locallzed shrub, known elsewhere
in Vietoria only at Suggan Buggan.

fydrocotyle 8p., aff. sibthorpioides - Pennywort (Nunn=-
iong Plain) - a most unusual aguatic species, otherwise
knewn in Vietoria only from sources of Goodwin Creek,

Forlorn Hope Flain, and Buenba (north-east of Benambra).

Lepidosperma lineare - Little eword-sedge (near Mount
Nunnicng) = a rare sedge in Vietorian Alps.

Leuwcopogon pilifer = Thready heard-heath (Nunnlong Table=-
lands at heads of Timbarra River and Blue Shirt Creek) -
rare thready heath, endemlc to eastern Victorla 1in boggy
places around heads of the Buchan and Tambo Rivers and on

the Bogong High Plalins.
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Orecbolus ozyearpue - Tuft-rush (Nunniong Plain} - small
tuft=rush of alpine bogs, but locally freguent.

Oreomyrrhis argentea - Silver carraway (Nunnieng Plain) -
rare rosetted carraway, known elsewhere in Victoria only
from the Bogong High Plains and Bennison Tablelands.

Pimelea dichotoma - Dicsma rice-flower (Marble Creek near
Bindi) - extremely disjunet occurrence (unique in eastern
Victoria) of a Mallee shrub.

Poa alivicola - Poa (Munnlong Flain) - uncommon sub=
alpine grass, reatricted in Victeria to far north-eastern
highlands (between Nunnlong Tablelands and Cobberas).

Poa sazicola - Rock poa (Mount Wumniong) - alpine grass
of rare distribution.

Ptaprpatylis agestiva - Greenhood (near Ensay) - orchid
ranging only between upper Tambo and upper Snowy Rivers,
but loecally frequent in favourable geasons.

Ptarpatylie fisohif{ - Summer greenhood (Nunniong Table-
lands) = rare orchid of montane eastern Vietoria and
southern New South Wales.

Sparganium antipodum - Floating bur-reed (Lake Hill,
Nunniong Tablelands) - localized and uncommen bur-reed of
Viectorian eastern highlands.

Spipranthes sinengis - Austral ladies' tresses (Bentleys
Flain) = uncommon orchid in highlandsz of eastern Vie-
toria.

Thelymitra retecta - Sun-orchld (upper reaches of Diggers
Hole Creek) = uncommon orchid of very disjunct occurrence
in Viectoria.

Thasium guetrale - Austral toad-flax {C1llingal) - very
rare and localized parasite, now reduced in Vietoria to a
few mountain habitats at G1llingal, near the Wombargo
Range, and Wulgulmerang area.

KFahlanbergia densifolia - Failry bluebell (Nunniong Plain)
= one of only two localities known in Victoria fer this
rare alpine bluebell, the other being Lankey Flain (on
Dargo Tablelands),

20. Wulgulmerang

Acgeig subtilinerpia - Wattle (Snowy River gorge) - the
only known occurrence in Victoria of thls rare and loecal-
ized wattle.

Anthocerefa albicans - Hoary ray-flower (Snowy River
gorge) = known in Vietoria conly from here, Mount Strad-
broke, and Suggan Buggan.

Aetrotricha crasaifolia - Thick-leal star-hair (Snowy
River gorge area) - rare shrub, otherwlse restricted in

"
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Vietoria to the upper Buchan River and Ballantyne Hills
near Suggan Buggan.

Fertya ounninghamif{ - B2ticky bertya (Snowy River cliffs)
- rare shrub ococurring in Vietoria only along the upper
Snowy River and in the gorge tract of Mitchell River.

Boronia ledifelia - Showy boronia (Snowy River gorge)
area) - one of only two localities known In Victoria for
this rare and handscme shrub, the other being Timbarra
River east from Mount Elizabeth.

Boseiagea brgotecga - Mountailn leafless bosalaea (head-
waters of Little River) - localized, leafless mountain
pea.,

Brgehyoome petpophila - Rock daisy (gorges of Little
River and Boundary Creek) - apparently endemic to eastern
Victerlia, known with certainty only from rhyedacite clirlf
faces here and aleng the Murrindal River near Buchan,

ﬂrdﬂhﬁﬂﬂml riparia - Snowy River dalsy (Snowy River
gorge) - apparently endemle to the gorge tracts of the
Snowy and Genca Rivers.

Corybae hispidus - Helmet-orchid (the Bluff on Bonang=--
Gelantipy Road) - locallzed orchid known in Vietoria only
from the upper Snowy River watershed, especlally in the
vicinity of Suggan Buggan.

Cyetopteris filiz-fragiiie - Brittle bladder-Tern (Little
River Falls) - very rare fern known only from a few mon-
tane to alpine habiltata in eastern Victoria, otherwise
almost cosmopolitan.

Dandpobium ptriclatum - Streaked reck orchid (Little
River gorge, also Stradbroke Chasm) - an unusual penetra-
tion far intc the mountaina of this very localized, near-
cpastal rock orchid (here about 9% km from the seai.

Dilzwgnia eapitata - 3lender parrot-pea (Mount Strad-
broke) - cne of only two localities known for this very
rare endemic shrub, the other being near Mount Beauty.

Dilluynia prostrata - Matted parrot-pea (Bald Knob, and
near Seldom Seen and Boundary Creeks) - the only known
occurrence in Viecterlia of this matted mountain pea,

Dipodium hamiltonianum - Hyacinth erchid (near Mount
Wheeler, above Snowy River) - extremely rare orchld in
Victoria, known also in New 3outh Wales and Queensland,

Dodenagea rhombifelia - Broad-leaf hop-bush - one of two
gecurrences in Vietoria, the other belng at FPine Moun-
tain.

Fucalyptus glawoesosns - Tingaringy gum (Stradbroke Chasm
and Little River gorge look-out) = mountain mallee of
veary disjunct and localigzed occurrence in eastern hlgh-
lands of Vietorla (between Mount®s Erica and Tingaringy).
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Busalyptus kybeanmenstis = Ash-mallee (Mount 2eldom Seen) =
alpine mallee of very disjunct cccurrence on eastern
summits in Vietoria,

Galdum binifolium = Bedatraw (east of Little Hiver) = un=-
usual meuntain occcurrence of an East Oippaland ¢castal
bedstraw.

Goodenia grandiflora var, mgomillanii - Pinnate goodenla
{near Mount Wheeler, above Snowy River) - rare, disjunet,
and very localized herb, known elsewhere in Viectorla only
from the nearby Deddick River and along the Macallster
River below Licola.

Grevillea ap., undesecribed = Grevillea (Mount Stradbroke)
- apparently confined to this area.

Hibbartia epathulata - OQuinea-flower (Snowy River east
from Butchers Ridge) = apparently endemic to Victoria,
where extending only to nearby Suggan Buggan.

Hydrosotyle ap., aff. aibthorpioides - Pennywort (head of
Goodwin Creek) - & most unusual aguatle speclesa, other-
wise known in Vieteria only from Nunniong and Forlorn
Hope Flains and Buenba (north-east of Benambra).

Teoetas humilior - Roek quillwort (Little Hiver Falls,
Snowy River gorge) - uncommon and localized gquillwort,
usually in rock pools.

Lewcopogon riparius - River beard-heath (Snowy River
gorge) - apparently endemle to the Snowy Hiver gorge
tract.

Logania albiflora - Narrgw-leafl loganla (near Snowy
fiver) - uncommon shrub of disjunct occurrence in eastern
highlands.

Kyoperum floribundum - Slender myoporum (Snowy River) =
elegant and rare tall shrub, restricted in Victorla to
rocky banka of streams between Suggan Buggan and Amboyne
Crossing (of Deddick Rilver).

Olearia adenmophora - Scented dalsy-bush (east of Buchan

River, north of junction with Reedy River) - very local=-
ized shrub, known in Vietorla only at Fine Mountain, Ben
Cruachan, and the Macallater River watershed.

Oraomyrrhis pulvinifica = Cushion carraway (Little River,
Hulgulnerangg = uncommon matted carraway, usually of

higher alps (Mounts Bogong and Feathertop), but extending .

to the Wombargo Range.

Phabalium glanduloswm - Phebalium (Snowy River) - dls-
Junet occurrence of a shrub typifying Mallee country in
the western Wimmera.

Phabalium 8p., aff. aguameum - Fhebaliom (Wulgulmerang
Creek, near Little River) - very localized tall shrub,
known otherwise in Viectoria only from Mount Ellzabeth.

"y

Poa elivigola - Poa (Wombargo Track - uncommon sub-
alpine grass, restricted in Vietorla to north-eastern
highlands between Nunniong Tablelands and Cobberas).

Pomaderris pauciflora - Fomaderris (north of Boundary
Creek) = restricted to western Victorls and scuthern New
South Wales.

Proatanthera walteri - Monkey mint-=bush (Butehers Ridge)
one of only a few Victorian locallities for this very
scattered sub-alpine mint-bush.

Poeudanthue divaricatiesimus - Tangled pseudanthus (Snowy
River gorge) - very disjunct cccurrence of this uncommon
wiry and tangled shrub of rocky habitats.

Ptercontylis gestiva - Greenhood (Wulgulmerang district
and Snowy River gorge) - orchid ranging only between
upper Tambo and upper SnowWwy Rlvers, but locally plentiful
in a favourable season.

Pterostylis cooceinea = Greenhood (Mount Hamilton area;
Milky Creek area ) - uncommon mountaln orchld, restricted
in Vietoria to these areas, where cccasionally rather
frequent.

Ptearostylis fiachii - Summer greenhood (Wulgulmerang dls-
trict and Snowy River gorge) - rare orchid of eastern
Victoria, chlefly of mountain reglons.

Ptarostylis lara - Greenhood (Wulgulmerang district) =
localized montane orchild, known otherwise in Vietoria
only from a few scattered localitles between Mount Little
Tambo and Mount Delegate.

Ptercatylip mutica = Mid
Buggan valley, Bare Rock
ances.

t greenhocd (borders of Suggan
= very lsclated montane occurr-

Pultengea subspicata - Bush-pea {(Wulgulmerang--Mount Ham-
ilton area) = a rare bush-pea, restricted in Victoria to
this loecalized montane habltat.

Swainsona orobeides - Varlable swalnson-pea (Wulgulmer-
ang) = isolated montane occcurrence of a pea typilfylng the
drier parts of north-western and northern Victoria.

Tetratheca subaphylla - Lealless pink-bells (New Oulnea
Gap) = localized leafless shrub, acattered through East
Gippsland between Mount Elizabeth and the sources of
Genoa River.

Thestium australe - Austral toad-Tlax (upper reaches of
Little River) = very rare and locallized parasite, now re-
duced in Victoria to a few mountain habitats near the
Wombarge Range and at Gillingal.

Trachymene aniscearpa - Parsnlp trachymene (Mount Strad-
nrokag - & typlcally coastal blennlal with scattered
range in the alps and sub-alps.



Utrioularia guatraliasa - Yellow bladderwort {upper 'lttle
River and east of Wulpulmerang=-Gelantipy road in natural
lake) - aguatie herb, widespread but scattered in lowland
Victoria and rare in mountaln areas,

Wahlenbergia gymnoolada - Haked bluebell {Wulgulmerang) -
1solated montane cccurrence of a bluebell typifying sandy
heatha in lowland Victoria.

Weatringia eremnophila - Snowy River westringla (Snowy
River gorge) - rare and extremely localized shrub of
facea along the gorge tract of the Snowy Hiwver,

where apparently éndemic,

7848 /76—31

Wagtringia eremicela - Slender westringla {(Little River
gorge) = typleally a Mallee ghrub, but with a few dig=-
Junect cccurrences In the Farther eastern highlanda of
Vietoria.

Weatringia glabra - Violet westringla (W Tree Creek
Falls, Snowy River gorge, and Boundary Creek) - riparian
shrub of very disjunct range across Victorla between nor-
thern Gramplanas and Snowy River gorge.

Zieria oytisoides - Downy zlerla (Snowy River gorge) -
uncommon shrub of East Gippsland, scattered between uppor
Snowy River watershed and Gabo Island.
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Appendix 3

FAUNA

Appendlices 3A to 3F respectively list mammal, bird, reptlile, amphiblan, fish, and
insect speciles recorded in the study area. These llsts have been prepared by the
Natlonal Museum of Victoria. The classificatlon of mammals follows Ride (1970), and
for birds follows Condon (1929, 1969, and 1975). The classification of reptiles and
amphi?ians)mainly follows Cogger (1975), and classification of fishes mainly follows
Lake (1970).

In the 1llsts horlzontal lines are used to separate familles. Native specles are
listed separately from introduced speclies. The habitat in which each species 1s most
likely to be observed and also the descriptive block in which it has been recorded
are indicated. Habiltats are more fully described in Chapter 10 (Fauna), and in some
block descriptions., Symbols used in the list headings are explained below.

Habitat Blocks

WT Wetland 1. Skene 11. Cobungra
RV Rlverine 2, Buller 12, Baldhead
OA Alplne and sub-alplne open areas 3. Cobbler 13. Benambra
SAW Sub=alpine woodland 4, Licola 14, Dartmouth
WOF Wet open forest 5. Barkly 15, Pinnibar
DOF  Dry open forest 6. Bennison 16 Buckwong
WD Woodland Te Moroka 3 i A Suggan Buggan
3C Semi-cleared areas & 8. Tea Tree 18, Reedy

forest margins 9. Dargo 19, Nunniong
FL Farmland 10. Bogong b24 i 18 Wulgulmerang
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APPENDIX 3A
PAUNA

4, MAMMAL LIST

Specles Habltat Block
¢ . = | B | B
Setentifie Nama Common HName elilsl=lg] e e | o3 o | oy | e wnjlwle| ol o o
®|lolm|=) o (8 ™ | A ] A A S

Tachygloeous Echidns % X
aduleatua
Opnithorynohus Platypus X x
anatinue
Maoropua Eastern grey
giganteus kangaroo X|x|x]x|x x X x| x; x x| x| x X |x
M. rufogriseus Red-necked

wallaby x X x| x X
Wallabia bicelor |[Black wallaby X x| x| x| » x|l =] x % |=x
Petrogale Brush-tailed
peniotllata rock wallaby x X X
Trichoonrue Brush-tailled
vulpecula pozaum x x |x |x x X x x X X
7. caninus Hobuok i x| % |x x ® x
Pasudoohairua Ring-talled
peragrinug possum * x |x |x X x x| x X |z
FPetaurug IBugar glider
brevicepa X X | X |x x | x X
F. australis Yellow-bellied

Lllder x X x %
Sehotnobatas reater glider x x |x x x x |x
valana
Aopobates eather=tailed]
pygmadua 1ider % % n x % x
Cepoartetus nanus [Eastern pigmy

oaaum X X x X x X x
Burramys parvua cuntaln pilgmy

pogsum X |x X
Vombatus wrainus [ommon wombat ¥ |x |x |x |x X x| x x x| x| x %
Papamales nasuta tong-nasad

andicaoot x X |x |x X X
Dagyurua Piger cat
maoulatus X X
Fhasecogalae Fuan
tapoatafa x X




Spocliea

Habitat

Softantifie Nama

Cammon Hame

Antoohkinua
sEuartit

A, spainaonif

Brown

antecshlnus
Swalnsen's
Antechlinus

Fattua Jfusoipes

Hydromya
shrysogaatar

Mastacomys fusous

Peaudomye Fumous

Bush rat

Water rat

Broad-toocthed
rat

Smoky mouse

Nyotophilus
timorienate

N, geoffroyi
Rhinolophus
megaphyllus

Miniopterus
sohratbarais

Epteafous pumilus

Chalinolobus
gouldit

C. morio

Pipiatrallus
tagmaniensis

Greater long-
eared bat

Lesser long-
eared bat

Eagtéern horae
shot bat

Hent-winged
bat

Little bat

Nouldts
wattied bat

Chocolate bat

Tasmanlan
Ipiplatrelle

Tapfda australia

White-atriped
At

Canta familiaria

Ingo

Introduced specie

Opyotolagus
cunifoulua

Lapua europadua

lRabb1t

Hare

Mus mueoulua

Rattya Pratitus

House mouse
Black rat

Vulpes vulpes

[Fox

Falis catuas

Cat

Equue caballue

[Erumby

Carvua wntcolor

[Fambar deer

Boa taurua

Cow

= K [
< |0 | O
;| (=1
x X x
x x x
X)X
X
X X
x x
X X x
X X
X X
X |X|X
x x
X
X
4 x x
X |x | X
X
X |x | %
X X x
E|X |x
X
X

]
14
18

| =

L]




B. BIRD LIET

AFPENDIX 3B

FAURA

Species

Habitat

Block

WL
RV

DA

SAW
WOF

DoF

3¢

FL
1

10
11

12

13
14

15
16
17
18
19
20

Emu

Little grebe
Hoary=-headed grebe

Australian pelican

k]

Black cormorant

Little black cormorant
Pled cormorant

Little pied cormorant

oM W OH

" oW MW

e

White-necked heron
White=faced heron
White egret

Nankeen night heron

oM oH M

=
WMo oW M
-

MM O M

White 1ibis

Straw-necked ibis

Royal spoonbill
Yellow=billed spoonbill

oM O H o

oM M M

W oM M M

]

drass whistling duck
Black awan

Mountain duck

Black duck

Grey teal

Cheatnut teal
Blue-winged shoveler
White-eyed duck

Wood duck

Musk duck

oW oW oM M M M M M M

WoOoM oM M M M M M M

HoH ®H M

Black=shouldered kite
Fork=tailed kite
Whistling eagle

Grey goshawk
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Hablrtat Bloek
Zpocias .
: 1] = ] o f; o B alol..a o | e il =2 e e fo ©
Ble|laolu|{z]|a|x|a]lm o || | v w e fi | o] =] Ao e o
Australian goshawk = x| %] x x | x % AR x| % | x xl x| x| =] x X
llared sparrowhaWwh i X X ¥ ¥
Australlian little eagle % % | x x X L ] x
Wedpe-talled ecagle ¥lx|x|x % lxlzlx]|x xlxlxlxlx x| x %
Spotted harrler ;4 : 4 X
Swamp harrler ": X X)X Tl X]x
Black faleon X X K
Feregrine falcon Xz |x |x|x x| x X X b4 X |2 |x |x|x|x]x|x
Little falcon Xl iz =z ix % lx % x xpx X fxfulx
Nankeen kKeatrel Xz |x |x|x x| x r|x |x X X |x|=x | x| x]x
hrown hawk ¥z |x |=|x X |x X X % x |X |z x|x]u|x
Stubble quall kS % | x ks X|lx Xlxlx
Brown quall X X
Falnted guall ' X % x|x x| x X
Lewln water rall %
Australian spotted crake X
Spotleas crake X X
Dusky moarhen % X X x| x
Swamphiern b 3 X X X
Cool X x X |x X
Spur-winged plover x| x X |x X X |x | % X|x|x X |x |x|x x
Hlack-ronted dovterel X x x|x|x
Sputhern stone cuprlew X
Japanese anlpe X x x X X X | X
Silver gull H X X X
Whiskered tern X X
Feaceful dove X A x X
Common bronzewlng x |x [x |x [=x  |x x X x| X x x X|x|x
Brush bronzewlng X X X x
Wonga pigeon x = x X | % x x x X (x|x[|x]x
T
Yellow=talled bBlack cockatoo X |xn |x X X X |x |x [X XX I|x X
Gang-gang cockatoo x xx |x X |x |x |x X |x X |x = x
Sulphur-crested cockatoo X X X X |x x I |x|x x| x x
dalah X r |x X X IxX | x - A I - X




Havltat Block
Specien
L -:: rol' % (=N ] 3 O Joed | B | o far fun =

flElS(HIZI8I2 (818 A a [ ol v ] o] o Rl B B Bl el 0
Rainbow lorikeet x
Musk lerlkeet %
Purple-crowned lorikeet X
Little lorikeet x X
King parrot x X lx |x x % |x x| x x| x X
Crimaan rasella xlx|xlx x| x x x| x x x|l x| x| x| x| x| x| x
Eaatern rosella X ® X I|lx] x| x ki
Red-rumped parrot ® x
Fallild cuckoo x|z |x|x|= x | = x| x x| x x| x| x ]
Brush euckoo x x x|x x| =x xlx|=x
Fan-talled cuckoo X lxlx|x |x X X x| x slxlx]lx|x) x| x
Horafield bronze-cuckoo x x| x |x 3 x| x x|lx|x]|x|x|x|x|x
Golden bronze=cuckoo x X |x |x x X x| x x| x x| x| x
Powepful owl ] ¥
Boocbook owl 3 % x x x x| x x| = xlxlx] x| x x
Barn owl X %
Tawny Crogmouth x x |x |x |x x| x X x|lx| x| x
Cwlet nightjar % % m *
White=throated nightjar %
Spine=-tailed awift A r |1l ]a |l X |x x|x|x X|lxlx|x]x|x
Fork-talled awlft A e | |1 1
Azure kingfisher x |x %
Laughing kookaburra X |x |x |x % x X x|x|x|x}|x|x]|x
Sacred kingfisher X x x x|x xlx|x|x %
Rainbow bee-egater X |x |x |x |x x|x|x|x|x x
Dollar=-bird X x % X % | x X
Superb lyrebird x x |x |x : 4 X |x S x|x|x|x]|=x

1

Singing bushlark x (= 'r x
Welcome BwWallow X ¥ X ' X X|x|x X x| x
Tree-martin X %1% 'l rixtx
Fairy martin x x h X x| x

hes



Habitat Block
Speciesn

| e | ': fr'_": li,'_l—u [=] £ | 3 . & | od | Y fer uy s | e oy e

= T ] o B ="l B ] || bk il o] e | own] | e | Oy et foed s |t ded N EE N Ll a1
Australlan pipit x| x x| x x| 2] =] x] x| x x| 2] x| x| x| =] x| x| = x| x
Black=raced cuckoo=shrike % x|lx]x] x| x x| X x| %] x| 2| x| x| x] x| x| x| %] x| x| x x| %
Little cuckoco-ghrike “ X x x
Cleada=-bird x -4 X £
White=winged tpiller 3 ¥ x x x| x
Auztralian ground-thrush b | x X | x x| x x| x
Spotted gquall=thrush [[ x | x x| ¥| x| x) x| x| x| x| x] x| x| x| x x| x

ts - e, B ket B

lolden-headed fantall warbler " x I_I_J: I- X x| x| =
Little grassbinsd X X x] x x| x| x
Reed warbler ks X x X x| x| x x
Brown songlark X x| x x| X X
Rufous songlark “ x| ® b4 x| x x|l % x| K| x x| %
White-throated warbler X x % X
Weebhill X x| x| x| x X x
Striated thornblll X |l %] x| x| x x| x| x| %] x x| x| x| x x| %) x| x| x i
Little thornbill x il x] = X X k4 X x
Brown thornblll rlelxl ]l x]l=zlx 2l x| x| %) x| 2] x{ x| x] x| =x{ 2] x o= x
Buff=rumped tharnbill Kl x| %] x x X x| x| = x| x] x| x | % X x| x
Yellow-rumped thornbill il =] =x x| x X x| % X x| x ki X
White-browed acrub-wren xlxlx]| =] x| x| x x| x| x| x| 2| x| x| n] 2] x X| 2] x| x| = i
Large=-bllled scrub=-wWren s x X X X
Heath wren " E; x X x
Spackled warbler x
Superb blue-wren X x|l %] x Lla]l x| x| x x| x| x| % x X x| % x| X
Southern emu-wren X
Fllet-bird X x| x| x| % % x| = x
Grey Fantall X L IX| %]l X| x| X x| x| x Il x K| X x x| X K
Rufous fantall X X X X X X X
Willle wagtall x x|x| x| x X x| x x X x| x
Leadan Clyeatcher X x X X
Satin Clycatcher X X X x|l x| x X| x Xl x| x X X
Restless flycatcher x X x X x
m}t;’ winter X X X X X L
Searlet robin X x| x| x]x|x X x| % X x| % x




Speciea

Habltat

Bloek

RV

Ay
()

Dor
WD
3c

FL

12

14
15
16
17

(%)
s

20

Red=-capped robin
Flame robin

Fink robin

Rose robin
Hooded robln

Southern yellow robin

=

MooM M M

b4

"

oM. MMM

Golden whistler
Rufous whistler
0live whistlep
Orey shrike-thruah

W oMW M M

oM o M

WM M M

L -

oW oW

I I

oM M M

WoE M =

HOox M M
oE M M

B om WM M

om WM

o M

Shrike-tit
Eastern whipbird

E]

-

]

o

L

L3

k1

Orange-winged sittella

Brown treéeé-creepar
White=throated tree-crecper
Red-browed tree-creeper

=

E -

M M

E

-

1

Mistleteoe bird

Spotted pardalote
Yellow=-tipped pardalote
Eastern strilated pardalote
Striated pardalote

oM oW oW o

oM R R oM

o M M M

WM ow o o® O

H O OH MW O HW

I

oM M M W

o MW oM M

Grey=-breasted silvereye

£

=

-

=

=
E

b4

Lewin honeyeater
Fuacous honeyeater
Yellow=laced honeyeater
White-plumed honeyeater
White-eared honeyeater
Yellow=-tulted honeyeater
Brown-headed honeyeater
White=naped honeyeater
Black-chinned honeyeater
Little friar-bird

HNolsy friar-bird
Creacent honeyeater

TR4E/Te—32

o M X M MW M M

£

oM oM M

=

WooM H M M MW M M

]

HMooME oM W M M M O H OH OH M

WooM M M

-l

oM M M

oM M MW

-

HoOoH H M L]

WMo M M M M

WM OH M M M M
]

WO M M

MO M M

L

WoW W M MM

heT
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Habitat Hlook
| o
Qe | = Ol oo |w]|a ale | ] m -~ h
= o | vl = O | = |y | el vl Kl ar | ouwn |w e | oy | e | = — =l
New Holland honeyeater b 2lx]|x X x| Xx X
Regent honeyeaber A k3 x x
Eastern aspineblll X|x|x|=x|x slx|lxlxl=z ¥ x| x
Bell miner X i x X
Nois¥ mlner x X X
Fed wattlebtird I AR RN ERE x Elxlzlxlx]lmlxlxtxlx
DMamond firetall 4 X |x|x|=x %
Red=-browed Finch x xlx|x x ¥ Xlx| x| x x| x
1lve=-backed orlole X x|x|=x x| x Xlx|x|x]|x x| x
Magple lark X | X 4 x| x x| x
White=winged chough x x x|x|x x|x rlex|x| x| x| x]=x]| =
Masked wood-awnllow x x % X
Duaky wood-swallow k4 Tixlx % 14 4 %l x il x
Fled currawong xlx |x|x'x|x|x X x X X X | x| x
drey CUrrawong Xlx|x]x|x X x X x X X | X| x
Orey butcher-bird x xlx|x ® I x| x x X x| x| x
Black=-backed magple % IElx i o % % % Tt Elx
White-backed magple X |lXx £ | % X £ | X X | X% |%x]| x| X% X LX) X
Satin bower-hird x x| % X x| x x x| X x| x| x
N

Auvusteallan raven X Ix ® x S % | x x x| x x X x xlx x x
Little raven X X|x |x X | X EIX | XX jX]X | xX]x
Introduced specles
Skylark X % | x X x| x
Blackbird X XX X |x X
Song thrush x
Galdfinch x Ix |x x x| X x| x|x
Oreenfinch £
Srarling x |x |x x | x X X |x x| x|
House sparrow x X | x X|x|x
Tree aparrow ¥ % .
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FAUNA
C. REPTILE LIST
Specles Habltat Block

¥ PP . xE & & - | og [ a|lHlmlm s i o fe= e ] o] O
Seientifie Name| Common MName BIzIElg 12|18|8|alF SRl IEIAIE8I818 ] ] ~
Amphibolurua Mountain
diemaneis dragon X x| x|x x| x| x| x
A. muricatus Tree dragon % ¥lxlx|x x % x| = X
FPhyaignathua Oippsland
Lapueurii water dragon
howittid X |x x| x| x| x
Varanus varius | Tree goanna x x| x x % x
Anotias maeccoyi |MeCoy's skink X X x (X x x| x x 2 x| x| x| x x| =
Ctenotua Large striped
robuatuan akink Li®|x b
. taeniolatus | Copper-talled

skink x| = | x| x x| x

Egernia Cunningham's
aunninghami akink lx % X x x| x x| x X
E, paxatilis l
intermeda Rock skink X x| % x X
E., whitii White's skink r % rl o= wl %
Hemiergias Three-toed
deoreapianatie skink x|x x| = x
Leiolopiema Coventry's
coventryi akink x 'x x! X x| x] x x
L. delisata Delicate skink x|x x %
L. entrecas- Grass skink x lx X | x lx X x x| % x| x| x| x %
teauzit I
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Specles Habltat Block

A Yy M = e : i.E.i % Ea J [=] — ol uy = | m| | S

HEmE] Wumnen Laane & Elale|=] a .F.l ke | me o] wle |o| o]l | ]| == = = b R
L. guiokanoti Garden skink ] x| x| x|[x B E X X xlx |x x x |x x
L. musteling Weaael akink il % X X X X X
L. erilineata |Three-lined

skink x X X x X
Pasudemaia Gpencer's aklnk x x| x X iz |x X Ed X %
apeRsE Pl
Sphevomorpaua Alpine water
kosotuakod dkink X
S, tympadum(CP) |[Water skink x| x| x| x| x x x x X x|x |x X
S. tpmpanum{¥r) |Water skink x| % X| x ]
Tiligua She oak skink X x
casuarindgs
T. nigroluteg Southern blue
Longue Kl X % X X X X 5 il
Typlopa Blind snake X £
nigragaana
Auetralapa Copperhead Xl x| x| x| x| x x| x x X X% [x
auparbug
cryptophis 3mall-eyed snake X |x
nigrégocandy
. T o -
.[era..!u.:m Inlh_ir_:: lipped el xl %l « X x x
goronoides snake
Notechio Tlger snake
. X x x| X X K| x
dautacry
Pagaudechia Red-bellied
porphyriacuas black snake x| x il =
i -]

Pﬂﬂﬂi;l:"!-ﬂ.}ﬂ Brown snike ¥ |x il ® =
teztilia
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Appendix 3D
FAUNA
D. AMPHIBIAN LIET
Speciea Habltat Block
b 1%% | a ola|u]le sl o] e~]lo]l o] o

Setentifie namé Comman name !; w g E =|o .E:-l Almla|m|m]| x| v wfle=Jo [en]m]e e | =] Ao [ A ] o] o] | e
Fanidella Common eastern
signifera froglet x| x| x| x| x| 2] x| 2] xx]| x| x| 2] %| x| x| %] x] x] ®] K| K| K| K| ®K|X X ]x
Geoorinia [Vletorian
viotorfana froglet x| X| x| x| 2| %] x| X x| x x x| x X X x X
Nelioporus Glant
ausatraliacous jburrowlng frog§ » x| x X
Limnodynaetas astern banjo
dumerilii friog x| x X| x| x| x| x x| x Ed x| x| x| x} x| x ilx XX
L. peronii Hrown-atrlped

frog x| x X| ®] x| x| x X Ed x| x| x| x X |x
L, taamanfanaia Spotted grass

frag ¥ x| 2] x ¥ x X | = X
Proudophyrne Brown
bibranti toadlet X Xl x| x| x X x
P. dandyi Southern

toadlet Bl X R oA x ® £l X} X Rl Kj X} XX X1k
Litoeria panifomias |Green and

golden bell

frog x x| x| x X x| x
L, ewingii [Brown tree
faemplex) frog Xl x| x x| x| x| x| x] x| % x| x| x| x x| x x| x| x| x| |x X | x
L. lesueurii Lesueurs frog x| x x| x| x| x x| x| x| x| x x| | x x| x| x| x| x| x| x|x x
L., maeulata - X x
Es p.u'r.pnif Peron's tree

rrog x| x x| 2] x X x
L. phyllechroa Leaf green

tree frog x| x xl x| x| x X i x x| x X| x| x X X
L. verraguzii Verreaux's
{foomplag) tree lrog x| x| x| x| x| x| x| x| x} x| % x| x| x| x| x| x| x| x| x| x| X x|x x| x




APFENDIX 3IE

FAUNA
E (1y: PISH LIST
— —
Speoles Blook

Soientific name Common name 2l ] w] =] @] ] TR H] SIS BI85 IB312 8
Mopdaoia mopdaz Short=headed

lamprey X
Anguilla awatralia Short=rinned esl X
A. ratnhardedi Long=rinned eel X
Aetropinna pliotorigel Vietorian smelt L
‘Gatarias bomghong Inland mountain

trout X
G, eoxii Cox's mountain g

trout x x ! X %
G, olidus Opnate mountaln |

trout x X % E x
g, findlayi Koscluako mountaln

trout x X X X x
Prototrootas maraenal Australlan graylin X
Maoguaria auetral=- | Macquarie perch
astad X
Naosaulloghella Trout ood
masguariensia x
M. peeli Murray cod X
Gadopetia marmopatus [River blackflsh x X X
Pasudaphritia Congolll
upptlld i
M ' = probably
aiaztas olidus
lotroduced specleg
Salmo trutta Brown trout X x x x x X
8§, gatrdneri Rainbow trout x X X
Carasatun Bp. Carp 3 =
Papea fluviatilis English perch

{Redfin} X x
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APPENDIX 3E
FAUNA
Efi1), FISH - Blelogleal characteplstlics
“:ﬁz;"" Status Faod Spawning
=
el s |2 | g5
‘ni: r (] L E =4 [ = a | Optimum
(] Y =1 wi %] Ra a =
so| g F 2| |8 Fe| o | o | 8] 8 5ems g
e ] anpera- Season
231 3 g 0 :—:f- 2 & q E turaes ar Freferred
Foientific Nama Pommon Hame = = =g =2 = = & (c) Months IHabitats
Mopdaeta mordax Short-headed
lamprey X x x X dpring
MAnguilla aquatralia [Short-Flpned ool % E i % i X % x
« reinhardel Long-finned eel ® X X x ¥ | x X
efpopinna pietorfaafictorlian amelt E % X x 15 Spring
"Galariag bonghong [Inland mountaln | Caol
Craut % X X Spring waters
fFs cozli kox's mountain Coel
trout X X x X Spring waters
. oldidus Kirnate mountaln Canl
Lrout X x x Wators
4G, findlayi Foscuieke mountalin Cool
L rout % E X mountaln
Bt renms
F‘ralauaa:u margengilustralian prayling E X x Marih
lacquaria awatrszl- Macquarie perch a Sep. = Foola &
sica x ] X X 16.5 Feb. bragk=-
waters
aecullochalla Trout eod a Sep, -
geguarienais 3 E X 20 Fab.
peali Murray cod ¥ x % 20° Sep. = Deop holey
Fab . with sanagg
Fadopaie mapmorgtus fiver blackfish 3 % % % x Spring = fSnags and
early undercut
sSummer banks
Paeudaphritio Congalll
hruilld b * X ks x i
j*?., f = probably
fatazice olidus
fotroduced gpecdes
Falms trutta frovwn trout x i x x ¥ ® 8% - 15° |June a‘:‘:i“
b gaipdnanrt Rainbow trout X % % x X * g% . 10° August Cool
watars
Taparatun op, AP % E x x x x 15 Spring=- dlow
fALmme T wWaters
Papaa fluviatilia English perch
fRedrin) X X, X % x 11 Edrly Slow
apring watérs
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APPENDIX 3F

INSECTS COLLECTED IM SURVEY - SUMMER 197371074

rder

Family

HABITAT TYPE

HEiverlne Forest

fRY)

Alpine Cpen Area

{oa}

Sub-Alpine
Wood Land

{EAW)

Wet Open Foreet

[WoR)

Oy Open Foreat

(DOF)

Humber of sites sampled

'l

11

EPHEMEROPTERA

M.,

ODONATA

Leatidne

Megupodagrionidoas

Aeshnldae
Synthemldae
Libellulldae

[SATVR U I o

BLATTODEA

Blattidae
Flaberldas

-

150PTERA

Kalotermitidae

DERMAPTERA

Labiduridae
Forfioulldae

-

PLECOPTERA

Gripopterygldae

ORTHOFTERA

Tettigonldae
Gryllidae
Fyrgomorphidae
Acrlididae

Ll e

e

= PN

HEMIPTERA

Eurybrachyldas
Ful goridaes
Flatidae
Hogodinidae
Mashaerotldae
Cleadldne
Clcadellidae
Eurymelidae
Mombracidae
Payllidae
Mirldns
Reduviidae
Coreldas
Alydidan
Hoerytidae
Scutelleridas
Cydnidae
Acanthosomatidae
Fentatomidac
Gerridae
Cehteridae
Notonectidae
Nepldae

Bl ad b

= g

et

it Rt

Fa

e e Y

=i

oF N B P Ll P

=y

-
O

R R ShaD

THYSANOPTERA

Fhlaeatheipldas

MEGALOPTERA

Corydalldae

[ [) S ey .




Opder

Family

HABITAT TYFE

Riverine Fareat

{RV)

Alpine Open Area

(oA}

Sub-Alpine
Woodland

(SANW)

Wet Open Foreat

{WOF )

Oy Open Foreat

(DOF)

wd

NEUROFPTERA

Damylldae
Mantispldae
Hermerocbildae
Chrysopidae

[

o

COLEQPTERA

Carabldae
Dytiscldae
Hydropnlilidae
Staphylinidae
Lucanldae
Fassalldae
Scarabaedae
Buprestldae
Rhipiceridac
Elateridaé
Cantharidae
Lycidae
Melyridae
Dermestidae
Cleridae
Fhalacridae
Coceinellidae
Colyd!idae
Tenebrionidas
Lagrildae
Mordellidae
Gedermeridae
Anthicidae
Cerambyeldae
Chrysomellidae
Anthribidae
Belidae
Attolabldee
Brenthldae
Cureullionidae

B Ll

A

[Pl o I R ]

Lay

[ o e

et P

- | fa

BT e et ) =

=" g

i

LA e e A

-

[
A el VR R ny L AFTRL RS Rl o

MECOPTERA

Bittacldae

DIFTERA

Tipulidae
Culleldae
Chircnomidae
Ceratopogonidas
Biblonidae
Selarldae
Mycetophilldae
Rhaglonldae
Tabanidae
Stratiomyidae
Therevidae
Asilidae

b B Lab P

R MM

(PR T ) SIS PR Y

=
B b RD Ry e By b B Ly e L e - ] ma ) R

= il H R B

un

Bt =g L R PO A ] D

et
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HABITAT TYFE
Fiverine Forest |Alplne Open Area Sub-Alpine Wet Open Forest |Dry Open Foreat
g Woodland
Order Family
(RV) (oA) {5AW) (WOF ) (DOF)
Numbepr of sites sampled
3 3 2 7 11
DIPTERA
{continued)
Bombyllidae 2
Empididae 1 2 1
Dolichopodidae 1 1 2
Syrphidae 1 e e it 5
Platystomatldae i 2 2 £ T
Fyrgotidae 1 1 1 5 7
Tephritidae 1 2 2 4 1
Sclomyzidae 2 2 2 & T
Lauxanildae 1 L 3 2
Heleomyzldae 2 3 4
Drosophllidae 1 1 1
Anthomylidae 3 2 1 4 T
Muscidae 3 P 2 T 11
Calliphoridae 1 4
Tachinidae 3 2 2 6 10
TRICHOPTERA N.A. 3 2 1
HYMENCFTERA Pergidae iy 1 1 2 6
Ichneumonidae 3 2 1 B 11
Braconldae 1 1 3
Chrysididae 1
Secollidae 1
Tiphiidae 1 2 1 4
Veapldae 1 1
Eumenidae 1 2
Sphecidae 1 1 1 3 T
Halictidae 1 1
Formlcldae 3 3 1 T 11
MOTE: NUMBERS INDICATE NO OF SITES AT WHICH INSECTS WERE COLLECTED




Appendix bk

Noxlous

Weeds

The lollowing table shows the species of noxious weeds recorded in the study area,
ed by the number of Parishes 1n each block in which it has been recorded,

ing weed-cccurrence reécords in the bloek heads each calumn.

noxious weeds.

Each oneé's distribution i3 4indicat-
The total number of Parishes used in compil-
A few Parishes have not been surveyed for presence of

BLOCK
WEED SPECIE3
1 4 3 ] T i glioj11 J12 213 J1u 15 )16 17| 18] 19| 20
[(Humber of Pﬂri:l;;:dine':}:gl; For whleh 5 £ £ 7 8 31| 1 7 g 12|18 9 i 5 2|13 11
Common name Scientific name
Amsinckia Amainokia spp. 3 2
Bathurat burr XYanthium spinogum 4 1 1 3 11 4 4
Blackberry Rubua fruticoaus
BEE. 2l 6| 6] 4 8] 3las )| 7| 9f12]1s) 9| 4| 5| 1]12] 11
Boxthorn Lyetum ferocipeimum 1 1 1 3| 21 3 3
Cape broom Genfacta
monapessulana 2 1 L] 2 1 T 1
English broom Cytigus poopariue 2 21 5 6| 2 1
Fennel Poanfoulum vulgara 1 2 1 2
Furze Ylexr auropacus 2 1
Great mullein Verbaseum thapeus 21 1 2 2l 1
Hawthorn Crataegus monogyna) ,
. laavigata } 3] 2 1] 4 4 1 4 3 1
Hemlock Conium maoulatum Nl 1} 2 1y 21 21 2] 3| 54 1 2 1| &
Harehound Marrubium vulgare i 1 21 5| 3| 3 1 iy
Italian or cut-=leaf
blackberry Rubus lacinfatus 1 1 20 1 1| &
Ox=-eye dalsy Chryasan themum
leucanthemum 2 1 1
Paterson's curae Eghium plantagineum 2 21 21 1] 2
Ragwort Senecic Jacobaea 1
8t. Johna wort Eypericum
perforatum 1| 4] 5| 2 Bl 1] 7]1x| 6] 2] 7]20
Sand mustard or Mplotazis
sand rocket tenuifolia 1
Skeleton-weed Chondrilla junosa L] | L 1 O 6| 6| 3{ 5[ &| 2 5
Stinkwort Inula graveolens 1 3 1 1 2 3
Sweet briap Roga rubiginpsa 1 ] 51 5 2 1 1 91 7 W10 ]10 1 5 1111
Thistle, perennial
or Californian Ciraium arvenae 1 i
Thistle, saffron Carthamus lamatud 3 1 1 21 1 2] 2 z 1 3
Thistle, Saint Cantauraa
Barnaby's solatitialin 21 1] 1
Thistle, saotch Onopordum aeanthium 41 11 3
Thistle, slender Carduye tanuiflorus 41 4| 5 21 1] 2 6] 6| 4)28)] 3| 2 ]
Thistlae, spear Cipatum vulgare gl a2l & 2411 3 7l 7] al2e| & Tl 4
Thistle, spotted or
yariegatad Silybum marianum 1 4l 201 4 1 1{ 2 &f & 3L K} 4] 1 §
Thiatle, star Cantaurea
caleitrapa 4
Thorn apple DPatura stramonium 2 3 L]
Tobacea kisotiana tabaoum 3
Tree af heaven Ailanthus altisaima 1 1 1 F
Tutsan Hyperioum
andrgagdmum 3] 3 1 1
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APPENDIX S

STREAM GAUGING DATA

Annual discharge (megalltres) Mean annual Salinity (milligrams/litwe)
Gauging . Drainage dlsecharge/
atatlon Regording period area dralnage ared
{km=) Max1mum Minimum Mean (M1/km2) Maximum Mind mum Mean
Avon H.at May '19 to Dec '33 B62 334,310 23,090 112,620 131 Ho datas avallabfle
Valencla Ck. [Jan '37 to Apr '49
Bridge 26 water years
Buchan R, at |Oct '59 vo Apr '73| 850 362,690 6,560 157,260 186 225 B 2.5 Ml/4 | 15 @ 152 M1/4 6B
Buchan® 12 water yeara
Dargo R.at |Jun '53 to Apr 'T3 596 295,170 56,140 176,120 292 67 ®# 301 M1/4 20 @ UBW M1/d 23
Dargo® 19 water years
Delatite R. |May '47 to Apr 'T3| 368 302,800 34,010 135,510 368 69 & 24 M1/d 2T B 296 M1/g 4g
at Tonga 26 water years
Bridge®
Ooulburn R. |May "S54 to Apr '73| 694 796,780 90,690 403,640 582 655 @ 183 M1l/di 19 @ 3227 Ml/d 32
at Dohertys¥|10 water years
Howqua R.at |Apr '66 to Apr 'T3| 370 314,230 61,930] 195,000 527 b7 @ 690 Ml/d 22 @ 318 Ml/4 28
Ben Bullen® | 7 water yearas
Jamieson R. |May '54 to Apr '73| 368 H9y 980 70,810 247,760 673 66 @ 1375 Ml/d 16 @ 409 HIJJ 37
at derrans 19 water yeéars
Bridga®
Kiewa R.at May '55 to Apr 'T3| 552 084 ,910| 156,160 512,210 928 52 @ 279 ML/d 10 @ 3922 ML/ 34
Mongans 18 water years
Bridge®
Klewa H. Jan '26 to Apr 'TO aa 237,U50 ys,330| 119,160 1354 Mo date avallablle
(West Branch]ild water years
at Snake
Valley
Macalister RJAug "52 to Apr 'T3] 1233 B18, 480 128,900 bE%, T30 378 135 @ 12 M1/ dl 16 8 185% M1/q 47
at Licola 20 water years
Bridge®
Mitta Mitta [Mar "31 to Apr '73| 36384 |2,026,260( 205,740| 924,260 254 39 @ 472 Ml/4 16 @ 2642 M1/4 26
F.at 41 water years
Colemans®
Mitta Mitta [Jan '31 to Apr '70| 2849 |1,535,940| 185,000 724,050 a5y No data availabfle
R.below 39 water years
Gibbo Junct.
Mitta Mitta |Jul '25 to Apr '73| 1H63 g922,080| 131,760 AT1,587 322 Ho data availabfle
H.at I water years i
Hinnomunjie®




479

APPENDIX 5 (contd.}
Siihe brainage Annual discharge (megalitres) gg:zhif_ggﬁl Salinity (milligrams/litre)
Station Recording peried {ﬁEE? drainage area
Maximum | Minimum Mean (M1/km< ) Max Lmum Mindmum Mean

[Moraass Creek [Nov '29 te Apr '73 hee 125,200 5,440 36,650 79 No data avallable
at Uplands®* |43 water years
Murray R. Jun '55 to Oet '63 HEA 276,300 51,540 158,000 339 No data avallable
pelow Tin T water years
Mine Creek
MNarlel Creek h&y ‘54 to Apr '73 262 302,670 29,900 | 134,48p 513 36 @ 1199 M1/d|17 @ 785 Ml/d |25
lat Upper 19 water years
Harigl®
hvens R.at [an '25 to Deec '33 495 656,710 5,760 232,420 h70 57 @ GNT73 Ml/d|20 8 232 Ml/d |29
[Bright May "U4H to date

36 water years
Pretty Valleﬂﬂay 38 to Apr '59 Th 236,460 51,720 114,340 1545 Mo data available
Creek at 21 water years
Lunction
Rocky Valley [Apr '38 to Apr '59 69 199,580 52,180 112,370 1629 No data avallable
Creelk at 21 water years
Hunctlon
Enowy R.near Pun '32 to Apr '73 11,836 4,647,490 176,110(1,683,270 12 No data availlable
Buchan®* 3T water years
Snowy Creek [MNov '32 to Apr '73 4ot 471,000 43,850 192,830 Uy 57 @ 651 M1/d[17 @ 585 Ml/d |24
elow dranltatd water years
Flat#
}T‘ambo H.at ay '65 to Apr '7T3 k3 207 ;130 20,710 67,450 T2 290 @& 3 Ml/d(20 @ 286 M1/d4 |132
Bwifts Creek® B water years

onnangatta ay '22 to Dec '33( 2,006 11,147,880 129,960 694,600 339 Y2 @ i M1/dl21 @ 230 MLA4 |31
t Waterford¥lan '66 to Apr '73
8 water years
: The unllt used for averagd annual |[discharge |per unit drea (M1/kf?) is equivalgnt to the depth|of runoff
in millimetres.
# Currently operational Ftation1
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APPENDIX &
METRIC CONVERSION FACTORS

second (1/s)

QUANTITY METRIC UNIT IMPERIAL UNIT METRIC TO IMPERIAL IMFERIAL TO METRIC
millimetre (mm) |inch (in) 1 mm = 0,03%4 inch 1 inch = 25.4 mm
Langth centimetre (om) 1 em = 00,3937 inch 1 ineh = 2,54 em
& metre (m) foot (ft) 1m = 3,281 feet 1 foot = 0,305 m {(30.5 em)
kilometre (km) mile 1 km = 0.6214 mile 1 mile = 1.61 km
hectare (ha) acre (ac) 1 ha = 2,47 acre 1 aere = 0,405 ha
Area square kilometre |square mile (59 mile) 1 sq km = 0.3861 aq mile (24T ac)|l sq mile = 2.5592 sg km
(sq km)(= 100 ha]
kilogram (kg) pound (1b) 1 kg = 2,20 1b 11 = 0,454 kg
Mass tonne (t) ton 1t = 0,984 ton 1l ton=1.02t¢%
(= 10,000 kg)
cubic metre (m3) leubie root (f&3) 1md = 35.31 £t 1 ft3 = 0.0283 m° y
super foot (timber) = 423.7 super feet true 1 super foot true = ﬂ.002533m
Volume = 332.6 super Teet 1 super foot HLY = 0.003 m
(Hoppus log volume)
megalitre (M1} |acre feet (ac ft) 1 M1 = 0,8098 ae It 1 ac ft = 1,235 M1
(= 1,000,000
litres)
o o op _ o )
Penberakiise ?gggee Celsius |degree Fahrenheit (O°F) |19%C = §5/9 (OF - 32) 1"F = 9/5 (YC + 32)
tonnes per bushels/acre 1 t/ha = 14,9 bushels/ac (wheat) |1 bushel/ac = 0.087 t/ha
hectare (t/ha) = 17,9 bushels/ac (barley) = 0.056 t/ha
= 22.2 pushels/ac (oats) = 0,045 t/ha
Compound milligrams per |parts per million (ppm) |1 mg/l = 1,000 ppm 1 ppm = 1.000 mg/l
Units litre (mg/l)
litres per gallons per hour (gph) 11/8 = T91.T7 gph 1 gph = 0.00126 1/8

., Adkinson, Government Printer, Melbourne




