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FOREWORD

The Land Conservation Aet 1970, estab-
lished the Land Conservation Counecil,
whose funetion is to "ecarry out inves-
Elpations and make recommendations to
the Minister with respect tec the use of
publie land in order to preovide for the
balanced use of land 1n Viectoria".

This report sets out to desecribe and
assess the natural resources of the pub-
lie land In the South Gippsland study
area, District 2 and provides a factual
basis on which members of the community
may base thelr submissions to the Coun-
cil. 1t ensures that all those persons
and bodies who have an interest in the
future use of publie land in this area
can obtaln and study the basie informat-
ien, which the Council itselfl will
study, and so make informed and con-
structive suggestions to the Council for
its consideratlion.

In making this report available, the

Land Conservatlon Council
Leld 5t. Kilda Road
MELBOURNE 3004

povernment hopes that all interested
parties will be able to participate iIn
an informed fashlon in the process of
considering how public lands should he
used. It 1s hoped that, in maklng sub-
misasions, members of the community will
use as a basis the information provided
by this study. The Councll will make
its recommendations only after due con-
sideration of those submissions.

Demands for land for various purroses
are many and varied, some of which are
compatible and some conflictling or com-
petitive. It is therefore important
that declslons made are based on fac-
tual evidence, not on subjectlve cri-
terla.

Submlssions are now 1lnvited and should
reach the Secretary of the Land Conser-
vation Council within 60 days of the
publieation e¢f this repcrt, as notified
in the Vietorian Government Gazette.

I Srmit

S.0G.MeL. DIMMICK
Chalrman
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LAND CONSERVATION ACT 1970

EXTRACT

"Reserved forest" and "State forest"
have the same meanings as in section 3
Seetlion 2. of the Forests Aet 1G58.

Publliec land

(1} "Publie land" means - (2) The Governmor in Council may on the
recommendation of the Minister made

{(a) land which 1s not within a elty
town or borough and 1s -

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

(i1) vested in any public
authority (other than a
municipality or a sewerage
authority within the mean-
ing of the Sewerage Dist-
ricts Aet 1958); or

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

(b) any other land which the Gov-
erncr in Councill declares
under sub-sectlon (2) to be
public land for the purposes
of this Act

after consultation with -

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

(b) the Minister responsible for a
publle authority in whlch any
land is vested -

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

Funetions of the Council

Section 5.

(1) the Counecil shall -

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



(2)

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

(e) advise the Soil Conservation
Authority concerning pollicy on
the use of land (whether publiec
land or any other land however
vested) 1n any water supply
catchment area.

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

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

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

{¢) the ereation and preservation of
areas of reserved forest:

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

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

(3)

(4)

(1)

(wii)

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

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

(h}) land required by government de-
partments and public authorities
in order to carry out thelr
funetions,

Where the Council recommends the
allenation of any land the recommen-
dation shall include the Counecil's
opinion as to the best method of
alienating the land to ensure the
most satisfactory use and management
of the land in the publie interest,

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

Investigations, Notlees and Heports

Sectlon 9.

The Council shall not make any
recommendaticon under this Act 1In
relation to any district or area
without a prior investigation of the
district or area.
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government department that in
the opinion of the Councll has
an interest in the area of the
proposed recommendation; and

any person or bodvy who made a



submission under section 9 =

and shall consider any submissions
received within 60 days of the send-
ing of suech copy to the counecil,
authority, department, person or
body er in the case of a public
authority or government department
within such longer period as may be
agreed upon between the Minlster and
the Minlster 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 cof any sub-
missions received from any person
body department authority or council
pursuant to the provisions of sub-
section (4) of section 9 or sub-
section (1) of this section.

(3) Where the Councll has made a recom-
mendation to the Minister under
paragraph (a) of sub-section (1) of
section 5 the Minister may, after he
has given not less than fourteen
days notlice of his intention so to
do to the Minlster administering a
government department or responsible
for a public authority recommend to

(ix)

the Governor in Council that notlee
of the recommendation or that part
of the recommendation that affects
the government department or publle
authority be given to the povern-
ment department or publle authority
coencerned and where notice of that
recommendatlion or part 1s so gplven
by the Governor in Council it shall
be the duty of the povernment
department or public authority to
use all dilligence and dispatch to
give effect to such recommendation
so far as 1t affects any land vested
in or controlled by it.

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

Zection 11.

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

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

Office, Ta Parliament Place, Melbourne, 3002.
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1. AIMS AND METHODS

This report describes the physical nat-
ure of the land in the study area,
examines exdisting and potentlial forms of
land use, and assesses the hazards ass-
ociated with such uses. The report
itself does not contain recommendations,
but aims at providing a factual basls on
which recommendations for the future use
of public land can be formulated.

Although the use of publlc land has been
emphasized, the report also conslders
relevant aspects of all land in the
study area, so that the publlc areas can
be seen in perspective.

Existing information - gleaned from pub-
lished reports, and collected from gov-
ernment departments, public authorities,
private organizations, and individuals -
has been supplemented by short-term
surveys of plants and animals,

The text 1s divided into four main
sectlons. PFart I, an introduction, out-
lines the prineciples of conservation
that are followed and glves a brief des-
cription and history of the area.

Part II deals with the mailn features of
the environment in the whole study area.
The maps relating to this part show
geomorphology, topography, geology,
rainfall and water resources, vegetation
on publie land, and land systems.

Part III examines the main forms of land
use that are likely to make demands on
public land. Hazards assoclated with
these land uses, such as soil deterilora-
tion and fire, are also discussed. Rec-
reational features, primary production,
and mineral deposits are mapped. 1In
additlion, an indlication of resources may
be obtained from the vegetation and
primary production maps.

Part IV provides more detailed informa-
tion on the study area, which has been
divided here intoc six blocks, for con-
venience. Consistent headings are used
so that the reader can readily find
specific information for any block and
compare it with the others.

A number of appendices, ineluding lists
of flora and fauna, complete the report.



2. CONSERVATION PRINCIPLES

Conservation 1s concerned with Man's

relation to hils environment. It 1s
often sald to be the wlse or balanced
use of resources., Because "wlsdom" and

"walance" are not absolute terms, the
principles set out here attempt to ex-
plain this concept.

Conservation can be conslidered as an en-
deavour to anticipate 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-
jst must be aware of long-term needs and
recognize that a community requires land
for recreation, sclentifle¢, and aesthet-
ic purposes as well as for the produc-
tlon of food, timber, and minerals or
for urban and industrial use.

Natural Resources
Two broad classes of natural resource
may be dilistingulshed, 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 exploltation of gold - a
non-renewable resource. The oll and gas
fields of Bass Strait provide another
example.

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

REenewable resources

The gquantity of a renewable resource
such as timber may increase or decrease
with time. Anlimal and plant communities
and landscape fall within this category.
Abuse of these resources may reduce them
to such a poor condition that the prac-
tical opportunity to restore them to a
desired state is lost for many generat-
ions.

Conservatlion of renewable resources
requires a thorough understanding of
ecological princlples and development of
sound management techniques based on
those prineliples. 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 actlvities - than a
simple ecosystem with few speciles.

Man is part of the ecosystem and, like
every other organism, influences and is
influenced by the other parts. The dev-
elopment of new techniques has increased
his ability to modify the environment.
Many new techniques have both advantages
and disadvantages. 0Often the disadvant-
ages are not obvicusly linked to the new
techniques and only emerge in the long
term - for example, the use of insectli-
cldes rcan increase productlon of feood or
flore dramatically, but may also reduce
the population of predatory birds and
insects and so encourage the build-up of
populations 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 increase
in one leads to a decrease 1in the other.

For example, the relatlion between timber
production and picnicking within a
forest may be complementary 1in the sense
that picenickers galn access along tracks
and use open spaces created during tim-
ber operations. It may become competit-
ive if logging makes the forest an un-
sultable pienie area, and at other times

picnickers may present a considerable
fire risk.

In general, decisions on land use will
ilnvolve 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 society has grown (and
the economie welfare of the people im-
proved) through mining, farming, timber
production, and lndustrial development.
These industries have usually been given
prime importance when declding the use
of natural resources. The present patt-
ern of land use is, of course, a result
of these past declsions.

Recently there has been greater publile
demand for a shift 1n emphasis 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 is fundamental to
land use and is directly related to the
values that society puts on the goods
and services that the land can provide.
It also involves conslderation of the
needs of all sections of society, on
both reglonal and State bases, as well
as those of this and future generations.



These needs should be clearly stated as
aims.

The intanglible values of recreation,
aesthetles, and preservation should be
recognised by providing land for these
purposes, and by conslidering the impact
of other land uses upon them. The pres-
ervation of ocutstanding natural features
should also be considered.

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

define major aims and to assess levels
above which secondary uses are unaccept-
able,

Where land has been committed to a par-
ticular use, 1t should be managed so
that its capabllity for that use 1is not
impaired. Uncommitted land should be
malntained in a condition that will
allow the widest possible cholce of
future uses.

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



3. THE STUDY AREA

South Gippsland study area, District 2,
ls important to Victorla for several
reasons. It contains the State's
largest deposits of brown coal. It 1s
the centre of the Australian Kraft paper
industry and 1ts agriculture 1s highly
productive. Vietoria's best-known
national park, Wilsons Promontory, is to
be found in the area, and the coastline
and ranges are major tourist attract-
lons.

General description

The study area comprises portions of the
Latrobe Valley, Strzeleckl Range and
South Gippsland coastal plains, and all
of Wilsons Promontory. It adjolns South
Gippsland study area, District 1, Melb-
ourne study area, and Stradbroke area,
all of which have been investigated by
the Land Conservation Council.

The Strzeleckl Range 1s defined as "all
of the ranges south of the Princes High-
way between Nyora and Carrajung, but not
including Wilsons Promontory".

About 2,100 sq km (35%) of the total
area of 6,000 sq km 1s public land as
defined in the Land Conservation Act

1970 (see page vi). Most 1s in the
eastern half of the study area, partic-
ularly in the eastern Strzeleckl Range
and its low south-eastern foothills, and
on Wilsons Promontory. The main cat-
egories of thls publie land are reserved
forest, national park, State Electricilty
Commission areas of operation, and un-
occupled Crown land.

Six shires make up the study area -
Alberton, Mirboo, Morwell, South Gipps-
land, Traralgon, and Woorayl - and it
also embraces Yallourn Works Area but
not the City of Traralgon, slince Crown
land within cities is not included in
the definition of public land specified
in the 4et. Maps 1 and 2 delineate the
boundaries of the study area, the var-
iocus municipalities, and individual
parishes.

Apart from the coastal plains and the
valley of the Latrobe River, the region
is hilly to mountainous and both the
Strzeleckls and Wilsons Promontory have
peaks more than 700 m in elevation. The
annual rainfall is high in these hills
(900--1,500 mm) and declines to 550-=600
mm 1n the east and north-east. Many

of the streams are used for local water
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supplies but, as yet, no large reserv-
olrs have been constructed.

Most freehold land in the area 1is clear-
ed, except for extensive areas of priv-
ately ocwned softwood and hardwood plant-
atlons in the Strzeleckls, and scattered
remnant stands of natlve forest. Some
of the elearing 1ls recent; most of the
coastal serub of the lower Tarwin vall-
ey, Cape Liptrap, and Yanakle has been
developed for farming only 1n the last
30 years. Dairying, sheep and cattle
raising, and potato-growing are the main
agricultural activitles.

Yallourn W power station

Native vegetation covers all ¢f the pub-
lie land apart from softwood planta-
tions, farmland acquired by governmental
authoritlies for ccal-winning or refor-
estation, and certaln other limited
areas. A wvarlety of plant communities
is found on Wilsons Promontory, and the
majestic forests of mountaln ash in the
gullies of the eastern Strzeleckls are
especially impressive. Obviously these
public lands are used for recreation

and conserwvatlon, but they also produce
logs, pulpwood, water, minerals and
gravel, forage, and honey.

State boundaries

The Viectoria--Tasmania boundary lles
along latitude 39° 12', 8 km south of
the southern tip of Wilsons Promcntory.
Rodondo Island, the spectacularly steep
island visible from the lighthouse on
South East Point, falls, therefore,
wlthin Tasmania's border.

Fopulation

Just over 64,000 people live in the
study area (about 1.8% of the 1976
Victorian aggregate of 3,646,981), two-
thirds in the Latrobe Valley. Table 1
lists figures from three post-war
censuses and 1lndicates the most import-
ant industries in each municipality. 1In
addition, the following can be inferred
from the data.

The population of the Latrobe Valley is
slowly spreading as the smaller town
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POPULATION STATISTICS

SO0UTH GIPPSLAND STUDY AREA, DISTRICT 2

Munieipality  Total Toktal Total Populatlion 30 June 1976 Average Main centres Main industries
popu= pPoOpu- popu=- annual per-
lation lation latlion Mulen Foailon Totad centage rate
1947 1954 1971 of change
over last
B years
Alberton 5,246 5,602 5,803 2,919 2,754 5,673 = 0.45 Yarram, Port Farming, Tishing,
Shire Albert, Alberton, tourlsm, foreatry
Woodside
HMirboo 1,611 1,862 1,964 1,006 899 1,505 = 0.61 Mirboo North Farming, forestry
Shire
Morwell 6,210 13,033 22,4053% 11,714 10,940 22,654 0.18 Morwell, Chur- Coal=-winning, briquette
Zhire chill, Yinnar, manufacture, elec-—
Boolarra tricity generation,
char production,
farming, Toreatry,
light industry
South §,203 4,882 5,408 3,016 2,651 5,667 0.94 Foster, Tcora, Farming, milk proceas-
Gippsland Welahpool, Fish ing, tourism, offshore
Shire Creek, Port Welsh- oll serviecing, fishing,
pool; Yanakle foreastry
Traralgon {U,545) (B,845) 14,666 7,608 7,481 15,089 0.57 Traralgon Cement & brick manu-
City * L L facture, light industry
Traralgon 5,396 10,036 1,336 510 865 1,775 .85 Traralgon out- Power station develop-
Shire {851) (1,191) skirts, Tyers ment, farming, lorestry
Woorayl 6,088  T,046 9,1h5 4, B33 4,686 9,525 o.82 Leongatha, Inver- Farming, milk pro-
loch, Dumbalk, cessing, tourism
Meeniyan, Koon-
warra, Mardan
Yallourn 5,736 5,580 3,204 ato 855 1,825 =10, LG4k Yallourn Coal-winning, electri-
Works Area eity peneration
h,490 48,041 63,979 32,982 31,131 64,113 + 0,04
* Note that this municipality 1s technically not within the study area.
L In 1561 Traralgon separated from Traralgon Shire. A borough at first, 1t became a city in 1964,

i3]

and at Moe and Newborough.

Sources: a.

Auatrallan Bureau of Statlstics

Yallourn 1s being vacated to allow coal-winnlng to proceed.

Most resldents are resettling within the study area

b. Central Flanning Authorlity.

(Government Printer: Melbourne 1968,}

'Resources Survey West Glppsland Reglion.
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ships and rural districts attract
settlers prepared to commute to the
larger towns. As secondary industry
expands and farming becomes more mechan-
1cal, the Strzeleckls are becoming de-
populated through migration to the towns
and eitles, Another reascn has been the
widespread purchase, for reforestation,
of propertles In the eastern Strzeleckis
that have become agriculturally un-
profitable.

Sueh processes have also occurred in the
Shires of South Glppsland and Woorayl,
but here losses have been more than
balanced by an influx of settlers, many
retired, to the coastal towns.

Since the 1976 census, however, the
commencement of the Loy Yang scheme has
attracted many construction workers and
thelr families to the Latrobe Valley.

Transport

The topography of the study area makes
transport and travelling difficult.
Meost of the rallways were hard and very
expensive to construet, and many lines
have closed (see Appendlx 2A).

The Princes and South Gippsland Highways
are good quality roads encircling the
Strzeleckis, but travel on most routes
crossing the range from north to south
iz slow because of thelr narrow widths,
steep gradients, and sharp bends. Grand
Ridge Road is the main east--west route
wilthln the ranges and runs between Mount

Eccles and Carrajung. Althocugh wider
and of gentler grade than most other
routes in the hills, 1t is wvery winding.
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Maritime Exploration

In December 1797, George Bass left the
Sydney settlement in a whaleboat, sall-
ing south to explore the coastline and
determine if Van Diemen's Land was an
island or connected to New South Wales.
On his way he discovered Wilsons Prom-
ontory and Western Port, where he re-
mained a fortnight exploring the shore-
line and overhauling his boat, but lack
of food forced him back to Sydney with-
cut confirming hils suspicion of the
nature of Van Diemen's Land. At that
time Bass was also mistaken about the
status of Wllsons Promontory - he
thought it part of the Furneaux Group
until he returned with Flinders in the
'Norfolk' late in 1798 during their
clrcumnavigatlion of Van Dlemen's Land.

During thls first exploration, Bass
named Sealers Cove and on his return to
Sydney reported an abundance of seals on
the Bass Strait islands. An intensive
seallng industry immediately developed
and by mid 1804 Sydney traders were re-
celving large shipments of seal oil and
skins.

The industry was uncontrolled and att-
racted ships from all over the world.

11

HISTORY

Inevitably the numbers of seals declined
rapidly, so by the 1840s sealing became
a minor trade. It persisted in Bass
Strait until around 1860, but by then
the three species in the area, the Aust-
ralian and New Zealand fur seals and the
less commercially valuable Australian
sea lion, were almost extinet. (The
elephant seal had been exterminated from
the 1slands of Bass Stralt within a

few years of Bass' voyage.) Whaling was
similarly shortlived. The shore-based
whaling stations qulckly decimated the
inshore herds and by the late 1840s most
hunting was done in the Antarctic seas,
with the stations belng used ocecasion-
ally for processing.

Bands of sealers and, later, whalers
(collectively 'straitsmen') probably
lived at various locations along the
south-eastern coast of Victoria between
1805 and 1825. They did not penetrate
inland and left as the seals and whales
disappeared. However, Hume and Hovell
explored central Viectoria in 1824--25,
and investligated the hinterland of FPort
Fhillip Bay.

A party including Hovell settled at Cor-
inella on Western Port in 1826 and,
before they abandoned the site in 1828,
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Hovell explored the coast as far as Cape
Paterson. The rush to ceolonlze the area
round Fort Phillip Bay led by Batman and
Fawkner, in 1835, resulted in land belng
taken up rapidly north and west of the
infant Melbourne. To the east, settle-
ment stopped on the margins of Western
Port because of the 1lmmense swamps 1n-
land and, beyond them, the densely for-
ested ranges.

Meanwhlle attempts were being made to
penetrate unexplored eastern Victorila
from the Monaro, the reglon around
Cooma, New South Wales. In 1835 the
Hobart pastorallst, George McKillop,
Journeyed from the upper Murrumblidgee
to what was to become Omeo. Other
graziers soon followed wilth stock and
established runs in the Tambo wvalley,
the southernmost belng Tonglo.

The Scot, Angus McMillan, was despatched
in 1839 by hils employer Lachlan Mac~-
Alister, a Goulburn sguatter, to find
new lands for grazing. MeMillan had
been in Australia for 13 months, and on
this trip, accompanled by a Monaro
Avorigine, Jimmy Glbber, saw from one

of the foothlll peaks near modern Buchan
the vast coastal plains to the south-
west.

McMillan returned in September of the
same year and established a station at
Numblamunjie (now Ensay). From there,
during a series of Journeys over the
next 2 years, parties led by MeMillan
explored portlon of the Glppsland Lakes

and the plains to the west. Judging it
tc be highly suited to grazing, espec-
lally of cattle, he called the region
Caledonia Australis, named several other
features, and started a station for Mac-
Alister; he left men and cattle near

the Avon River in October 1840. One aim
of these expeditlons was to find an acec-
esslible place on the coast from which
stoek could be shipped.

Meanwhile, another party of Europeans
had penetrated the country between the
Tambo River and Port Phillip. Early in
1840, the self-styled 'Count' Paul
Strzeleckl, a Polish adventurer who was
eventually knighted, had organized an
expedition to travel overland and ex-
plore the country between the head of
the Murrumbidgee and Western Port. 1In
partlecular, he wanted to find a cross-
country route from eastern Victoria to
the bayside settlements. James Macarth-
ur, son of John Macarthur of Camden,
financed thls venture and was one of the
party. Although a friend of Lachlan
MacAlister, he was apparently ignorant
of McMillan's explorations; 1t seems
MacAlister wanted to have the pick of
the eastern Viectorian lands for himself.

Travelling south through the Australian
Alps, Strzelecki reached Numblamunjie in
late March 1840. McMillan was away ex-
ploring to the south and Strzeleckl
followed his tracks for some distance
before heading west across the plains
beyond the western limits of the Scot's
travels. He later called the entire
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reglon Gippsland after Sir George Gipps,
Governor of New South Wales., JSome of
his other names for geographic features
are also sti1ll in use, inecluding the
Thomson River, Perry River, and Lake
King.

Strzeleckl's party of five men, includ-
ing an Aboriglne, Charlie Tarra, pushed
on across the Latrobe Rlver and up the
valley of Traralgon Creek to the foot

of the heavily timbered range that bears
thelr leader's name today. Strzeleckil
noted 'wide and deep wvalleys to the
north-west, and hllls and ranges to the
south and south-west, innumerable
creeks, and the exuberant vegetation of
a moist, untouched soil'. Further into
the ranges the forests became denser and
scarcely penetrable, with the party's
movement hampered by hunger and by
Strzelecki's 1Insistence on maintaining

a direct course. This bearing took them
between the sites of modern Boolarra,
Korumburra, and Corinella.

Strzeleckl by now had abandoned his
original ldea of ecrossing the range to
Corner Inlet and eventually, near Bool-
arra, the horses and all the baggage
except food were abandoned. The party
continued on foot, eating raw kozla meat
since 1t was almost impossible to light
fires in the wet forest. BSome 22 days
later, on 12 May 1840, a tattered, fam-
ished group reached Corinella settle-
ment, then continued on to Melbourne to
make public the news of Gippsland's pot-
entlal for squatting.

At a later stage, Tarra and another mem-
ber of the party, Rlley, returned to the
Morwell River by a different route and
retrieved the extensive collectlion of
specimens from the forest.

Inspired by Strzeleckl's reports the
first, mostly Scottish, squatters soon
took stock to Gippsland via the Monaro
and the Tambo valley.

Port Albert
Earllest Centre of Commerce

Rapld development of Port Albert allowed
access by sea, brought on by the accid=-
ental dlscovery of the harbour., The
paddle-steamer 'Clonmel', bound for Mel-
bourne from Sydney, had run aground off
the Port Albert entrance on 2 January
1841, All on board survived, and while
a small party saliled to Port Phillip the
rest camped on Snake Island (or Clonmel
Island) with much of the cargo to awailt
rescue. These, naturally, filled in
their time by exploring the inlet.

On 14 February 1841, just 5 weeks after
the 'Clonmel' was wrecked, Angus Mc-
Millan reached the sea for the first
time at 0ld Settlement Beach. Meanwhlle
the 'Clonmel' passengers had arrived in
Melbourne, and their deseriptions of the
inlet's potentlial for navigation encou-
raged the group that had formed the
Gippsland Company during January 1841,
This syndlcate was composed chlefly

of overlanders seeking new grazing runs;
it chartered the 'Singapore' and reached



Corner Inlet about the time McMillan
broke through to the shores of Port
Albert at 0ld Settlement Beach.

The vessel searched for a landing site
around Corner Inlet for 2 weeks, then
finally headed for the wreck of the
'Clonmel', to find a deep channel bet-
ween the l1sglands, which led to a penln-
sula separating two rivers. These
rivers were named after Albert, the
Prince Consort, and Charlie Tarra.

The party landed stores and horses and
built the first hut at 0ld Port Albert
(that 1is, 0ld Settlement Beach). The
ship returned to Melbourne, leaving some
of the syndicate to travel overland with
Charlie Tarra to Port Phillip Bay.

Figure 1 shows some of the coastal and
overland routes taken by explorers in
Gippsland. For a short time after, the
new Gilppsland runs may have been stocked
by sea, but Port Albert soon developed
into a centre for exporting rural pro-
duce, landing incoming settlers and
importing supplies. Later, other
squatters drove mobs from Western Port
along the coast to FPort Albert.

Two special surveys enabled entrepren-
eurs to obtain early title to a large
proportion of the immediate hlnterland
of Port Albert, and these lands were
sub-divided into small allotments. The
harbour of the first settlement was
found to be inferior teo that of Port
Albert, even though the latter had no
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Maritime Museum (formerly Bank of
Vietoria), Port Albert; built 1861

fresh water and was owned by the mer-
chants Turnbull, Orr and Company. By
late 1844, the town had been moved with
water being brought in by dray, and a
slow process of growth began. Early
officlal surveyors established three
government townships nearby - Palmerston
(adjoining Port Albert), Tarraville,

and Alberton.

Tarraville became & centre for the team-
sters who carted supplies to and from

the port, and farmers and small-holders
on the adjoining Reeve's Special Survey
rented thelr paddocks of clover so that



squatters bringlng stock for export
could rest and fatten thelr beasts
1848 1t boasted a brewery, a private
school with 40 pupils, a druggist, two
hotels, and a reputation for drunken-
ness, violence, and wholesale traffllick-
ing 1n stolen cattle. A decade later
two more hotels were catering for Tarra-
ville's residents and transients, but,
to balance thils, an Anglican church had
been established under the Reverend
Willoughby Bean. The tiny church still
stands.

The township of Alberton had been plann-
ed to include a market and a customs
house, even though 1t was well l1lnland
and remote from deeper water, In con-

1

Angliean chureh at Tarraville, built
1856

equence its growth, and that of the

rivate townshlp of Victoria on
the edge of Orr's Special Survey (they
functioned as one village), was slow and
based mainly on agriculture.

adjacent j

1

"

I'us the cluster of hamlets making up
Port Albert and its nearer neighbours
dominated trade in central Gippsland in
the 1850s and 1860s until several devel-
cpments rendered the port commercially
redundant. The first step in thils pro-
cess was the gradual constructlon of
roads. In 1845 a sergeant in the police
force named Walshe cut a track from the
edge of the plalns (probably near Tyers)
upstream along the northern side of the
Latrobe and Moe Rivers to the Bunyip
district. A rough rcad had formed on
this route by May 1846, and it was used
thereafter by drovers taking stock to
Melbourne 1in summer.

ceveral further developments contrilbuted
to the decline of Port Albert. In 1858
the unstable natural entrance to the
Gippsland Lakes was used by a cirgo
vessel for the first time, a route that
became increasingly popular. The Melb-
ourne--3ale railway was completed in
1879 and Bairnsdale was connected in
1888, 1In 1892, Port Albert 1tself was
linked by rall with the metropolls.

The Aborigines
The remalns of middens along the coast

and near the Latrobe River, and the
occaslional scarred trees are almost the
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Mountain aegh, probably in Blackwarry area, -.

only evidence nowadays of an Aborlginal
oeccupatlion of the study area that may
have lasted 10--20,000 years, or even
longer. According to Howltt, a line
between Mount Baw Baw and Cape Liptrap
separated the Bunurong's land of Western
Port and Port Phlllip from that of the
Kurnal of Gilppsland. The latter were
estimated to total 2,500 individuals at

18846

the beginning of European settlement.
Two Kurnal clans coexisted within the
atudy area; the Brayakaulung lived north
of the Strzeleckl watershed and the
Brataualung to the south.

The distribution of Aboriginal relics
today gives an indication where and how
the Aborigines lived then. The coastal
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beaches and estuaries were a rich source
of food, as were the inland plains, but
the rockler coasts of Wilsons Promontory
were less commonly vislited. GSome auth-
orities have held that the forests of
the Strzeleckis were generally avolded,
but early settlers reported finding many
artefacts among the trees, An Aborig-
inal workshop is known from Mount Worth.
It is thought that the Aborigines regul-
arly burnt the drier coastal and foot-
hill forests to encourage game to graze
there.

The story of the Aborlgines' contact
with the first European arrivals is
depressingly similar to that elsewhere
in Vietoria. Fearing the pastoralists,
the natives attacked lsolated out-stat-
lons and small groups of travellers.
Settlers were kllled; stock were abduct-
ed for food. The Europeans felt threat-
ened physically and economlcally and
naturally retallated. To them the
assaults Justiflied reprisals, especially
wlth thelr sense of cultural superiority
and bellef that they now owned the land.

Perhaps the worst lncldent occurred in
July 1843, After the murder of Ronald
MacAlister, Lachlan MacAlister's nephew,
settlers massacred a large group of Ab-
origines, possibly numbering 60 to 90,
that was camped near the slte of modern
Darriman. Angus MeMlllan was reputed to
have led this punitive raid.

Disease, alcohol, inter-tribal warfare,
and demoralization gradually reduced the

Aboriginal population until by the early
1850s the tribes had been devastated.
Ten years later thelr remnants congrega-
ted at two Glppsland missions, Lake
Tyers (established 1861) and Ramahyuck
near Meerlieu (founded 1863 but later
closed).

The Gippsland Gold Rushes

In the early 1850s, central and southern
Gippsland had a population of about
1,500 (including 140 Aborigines) living
entirely on the plains and involved in
grazing, logging, transport, and cons-
truction. The maln centres were settle-
ments around Port Albert (e.l50), Sale
(e. 120), and Corner Inlet (e. 130),
with small hamlets developing at Ander-
son Inlet, Traralgon, and Rosedale.
Scattered throughout the plains were
statlon homesteads, each probably supp-
orting several familles.

Gold was flrst dlscovered 1n western
Victoria in 1851, and over the next
decade finds were made at Omeo (late
1851), Nicholson River (1854), Russell
Creek (1859), Jordan and Woods Point
(1861--62), and Crooked River and Dargo
(1863). However, the opening of the
Walhalla field in January 1863 by Griff-
iths, MeGregor, Stringer, and Thompson
had perhaps the greatest effeet on the
region's economy.

The fields were provisioned at first, at
great cost, from north-eastern Victoria,
but in early 1862 the merchants in Sale



Tin-mining, Mount
Hunter, e¢. 1825

offered a reward to the first party to
find a route from Central Gippsland.
Once 1t had been found the cost of food
and equipment at the dilggings was great-
ly reduced, Sale prospered, and Rosedale
and Port Albert also benefitted.

When alluvial mining commenced at Wal-
halla, the cutting of a new track direct
from Toongabble made the latter hamlet
an important depot for supplles. Reef
mining, however, stagnated for a time
for want of capital, but when it ultim-
ately got under way, after the Toon-
gabbie road was improved and mining
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machinery could be brought in, an era of
prosperlty began. For more than 50
years the most productlve mines ylelded
high divlidends to investors, some of
whom, like Willlam Pearson of Kilmany,
were original Gippsland squatters.

Walhalla was connected by road to Moe in
1882 and the Moe--Walhalla narrow-gauge
rallway was completed in 1910, only to
see the collapse of the mining industry
just before the start of World War I.

Mineral prospects within the study area
were limited. In 1866 a syndicate leas-



ed an area on Mount Singapore, but this
was soon abandoned. Workable gold was
discovered at Stockyard Creek (later
Foster) in 1870, although the area had
been known to carry gold since 1856.
Various mlnes operated around Foster
township and Bennison Creek until the
early 1900s.

In 1872 the rich alluvial field at
Turtona Creek was worked intensively

but after a year 1t was largely exhaust-
ed. Mining operations occaslonally

vielded gold at Waratah Bay, along the
Tyers Rlver and, reportedly, from some
of" the tributaries of the Latrobe that
originate from the northern slopes of
the Strzeleckis.

Walkerville Lime Kilns

Between 1878 and 1924 the ¢liffs at
Walkerville were guarrlied for limestone
and the industry supported a settlement
nearby. The limestone was burnt in
large kilns (the remains of whilch still

Pioneer Street,
Foater; e, 1808



stand), bagged for use as lime in agric-
ulture and bullding, and transported by
sea to Melbourne.

Farming 1n the Strzeleckis

As the mining industry declined from the
18608 onwards, aglitation for land cul-
minated 1n the passapge of the Land Aet
1869, which allowed an individual to
select and settle on 130 ha (320 acres),
with option to purchase after 3 years.

The flat, well-watered country in Vie-
torla that was avallable for selection
was quickly occupled, so the landless
loocked towards the Strzeleckls, reason-
ing that dense forest indlcated great
agricultural potential. By 1900 most
parts of the Strzeleckls had been sett-
led. The land was cleared with axe and
saw, and the timber burnt on the ground.
Unfortunately some of these flres escap-
ed into the remalnlng forest, so huge
quantlities of prime timber were wasted.

Dairying rapidly became the most import-
ant industry and butter was exported by
coastal traders from Inverloch, or by
rail from the towns 1n Central Gipps-
land. Sheep did moderately well desplte
the wet climate, but were prey to ding-
goes; some farms ralsed beef cattle.
Most properties grew mailze and ocats.
Pigs, fed on sklm mllk, were lmportant
everywhere.

Cultivatlon of pastures and crops was
not without difficulties. Caterpilllars,
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Settlera in the eastern Strzeleckis used
sledges for transport

wallables, wombats, and rabblts were all
pests, although rabbits gave supplement-
ary income once freezers were in wide-
spread use. Varlous exotic weeds also
reduced productivity, as did the native
vegetation, which was exceedlingly d4iff-
licult to control for some years after
the forest had been cleared.

Bushfires alsoc caused great damage, es-
peclally in 1898, but eventually farming
iIn the western parts cof the range suc-
ceeded. The rolling plateaux were well
sulted to dairying, with potato-growlng
profitable on the most fertlle sites.
Desplte changes 1n the regional economy
(such as the centralization of milk pro-
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cessing), Australlan agriculture, and
world trade generally, the region has
remained fairly prosperous. Settlement
was more difflcult in the east, however.
The terrain was too rugged for cultiva-
tlon; the dense forests of mountain ash
were hard to clear; pasture was almost
Impossible to maintain against the res-
illent native vegetatlion; anlimal pests
were very destructlve. In addition, the
reglon was isolated from transport and

the markets, and so by 1901-=05 some
settlers had abandoned thelr properties
to the scrub.

Towards the end of World War 1 other
areas were taken up for soldier settle-
ment and the roads were improved, but
during the Depression (1928--38) even
more were forced from the area. Today
the eastern Strzeleckls sustain one of
the largest reforestation schemes in



Australia (see chapters on timber pro-
ductlon) with pine and eucalypt plantat-
lons gradually replacing the bracken and
dogwood of the derelict farms.

Wilsons Promontory

At various times between its discovery
by Bass in 1798 and its reservation as

a national park in 1905 and 1908,
Wilsons Promontory has supported several
colourful primary lindustriles.

From the earllest days of coastal navig-
ation, vessels sheltered from storms in
Sealers Cove and Refuge Cove (formerly
Lady Bay). Wilsons Promontory light-
house was built in 1859, and around 1860
a pllot was stationed at Mount Singapore
to conduct ships through Corner Inlet.
nguﬂliffy Island 1ight was completed in
1 .

Sealing was carried on in the early
1800s, and a whaling statlon operated
briefly at Refuge Cove early in the
1840s.

In the late 1840s the Turnbull company
of Port Albert commenced trading in
split timbers (such as barrel staves and
posts and rails) from the forests around
Sealers Cove. A pltsaw was set up in
1850, and a sawmill around 1853, and
later 27 km of tramway were constructed.
No shipments of timber were recorded
after 1858. The industry had apparently
shifted to the Toora and Port Franklin
districts.

&3

A quarry operated at Refuge Cove briefly
around 1859, supplying granite for road
construction at Port Albert, and around
this time the Turnbulls grazed cattle on
the Promontory. The gold-field at Mount
Singapore was short-lived but a tin mine
continued working granitic sands at
nearby Mount Hunter from 1920 to 1936.
Fishermen exploited thls section of Bass
Strait intensively and in 1865 steamers
salled regularly to Queenscliff and
Melbourne with fresh fish. Various
place names in use today, for example
Johnny Souey Cove, commemorate the
Chinese 1nvolvement in this trade.

Black Coal

Black coal has been mined on a small
scale in the study area at Berry Creek
at Boolarra; however, much larger coll-
leries operated at Korumburra, Jumbunna,
Outtrim, and Wonthaggl, Just ocutside

the boundary. The Xorumburra--Jumbunna
==0Outtrim measures were worked for about
30 years after 1883. Strikes in New
South Wales in 1909 caused a coal short-
age and led to the commencement of the
Wonthaggl mines. Coal was shipped from
Inverloch until the constructlon of the
Wonthaggl railway in 1910. Most of the
coal produced at Wonthaggl was used by
the Victorlan Rallways. The gradual re-
placement of steam englnes by dlesel and
electrle locomotlon, and the diffleculty
and cost of working the characteristic
thin, fault-rldden coal seams, led to
thgaclosing of the Wonthaggl mines 1in

19 -
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Brown Coal

A prospector, David Hyan, 1s reported to
have dlscovered llgnite beds in the
Haunted Hills in 1873. These small
surface outcrops were only an indlication
of the wvast resources of brown coal
lying below the surface of the Latrobe
Valley. A more detalled description of
these deposits and a hlstory of their
utilization are given in the chapter on
Energy. The development of the Latrobe
Valley coal-flelds has been a major fac-
tor in the growth of the reglon since
the 1920s.

Turning the first sod at Yallourn Power
Station, 1821; Sir John Monash 18 second
from right

Industrial Development

Apart from butter factories, sawmills
and the manufacture and repalr of agril-
cultural machinery, there was little
secondary Industry in the study area
before the 1930s. Exploltation of the
brown coal deposits since then has been
accompanied by conslderable industrial
development in the Latrobe Valley. The
largest secondary lndustry now 1s paper-
making. Australian Paper Manufacturers
Ltd has operated since 1939 using the
natlve hardwood forests of central Gipp-
sland and plantations of exotlic soft-
woods as a source of pulpwood. Since
World War II thls plant has been pro-
gressively enlarged and now, with four
machines, supplles most of Australia's
Kraft paper.

Other industries produce cement, bricks,
plpes, and char, and the Latrobe Valley
supports a wlde range of llght process-
ing plants including electronices, cloth-
ing and chemical factories.

Local Government

The filrst municipal body was the Albert-
on Roads District, formed in 1855 and
proclaimed Alberton Shire in 1864. 1In
1894 i1t was divided; the western portion
became the Shire of South Gippsland.

Traralgon Shire was created in 1879,

Woorayl Shire (centred on Leongatha) in
1888, Morwell Shire in 1892, and Mirboo
Shire in 1896. The Yallourn Works Area



was severed from Morwell Shire in 1947,

Moe and Traralgon were declared Boroughs
in 1955 and 1961; in 1963 and 1964 they

were elevated to clty status.

Railway History

Appendix 2A glves detalls of rallway
lines existing and defunct in the study
ared.

Flace names

Appendlx 2B gives the origins of some of
the place names in South Gippsland.
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PART II

NATURE OF THE LAND



5.

Reference to the stratigraphy table
(Table 2), the simplified geoclogical
history (Flgure 2), and Maps 3, 8, and
13 (Geomorphology, Geology, and Mining
and Quarrylng) wlll assist the reader to
understand the geology of the study
area. The text describes successively
the rocks of each perlod, from oldest to
youngest. In addition, there 1s a glos-
sary at the end of this chapter defining
many of the technlical terms used here.

Geological History

About 550 million years ago, durlng the
Cambrian pericd, a large north--south
marine trough known as the Tasman Geo-
syncline extended from Tasmania into

New South Wales. During thils period the
oldest rocks in the study area were lald
down in the trough, the initial fill
consisting of extensive sheets of lava
spreading over the sea floor from sub-
marine fissures and volcanoces. Volcanie
activity ceased during the Cambrian per-
iod, but the trough continued to subside
until stabilized during the middle De-
vonian. During this time intermlttent
marine sedimentation had continued.
Stabllization was followed closely, in
places, by injectlon of magma, several
kilometres beneath the earth's surface.
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GEOLOGY

For the 250 million years succeeding the
middle Devonlan periocd the study area
was subJected to erosion, which produced
a nearly flat plain.

Then, during the Jurassic period about
150 million years ago, the separation of
Australia and Antarctica began. Large
east--west troughs or rift valleys de-
veloped, in whiech thick plles of non-
marine sediments were deposited during
the early Cretacecus. The trend of the
east--west troughs was in_marked con-
trast to the north--south direction of
the older Palaeozolc trough.

During the middle Cretaceous to early
Palaeocene, the Lower Cretaceous sedi-
ments were warped upwards, faulted, and
tilted, then eroded to form a subdued
terrain on which broad shallow depress-
lons developed. Cainozoic sediments
were deposited in these depressions,
which continued to develop until the
outlines of the Southern Uplands were
first defined, although the topography
was 8till subdued. Locally there was
apprecliable faultling, and very thick
volecanic sequences accumulated.

Continued subsidence of the land surr-
ounding the Strzeleckl Ranges allowed
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Faulted contaet between weathered Meso-
zoie 8iltatone (left) and Cainozoic bas-
alt (right), Dumbalk

vast swamps to develop, with an accumul-
ation of thiek layers of vegetable mat-
ter. Later compactlon and partlal de-
hydratlon of this materilal produced the
extensive deposits of brown coal be-
neath the Latrobe Valley and elsewhere.

In the mid Miocene the sea Ilnundated the
eastern, northern and southern parts

of the study area. As the sea retreat-
ed, rivers flowing across the plalns de-
posited their sediments, forming sands,
gravels and clays.

Strong earth movements were again init-
lated during the late Pliccene, which
uplifted and defined the main topograph-
ic units as we see them today, although
earth movements have continued in dimin-
ished form up to the present. Erosion
of the higher landforms has caused
Quaternary sedlments to bulld up on the
flood-plains of streams throughout the
study area and along much of the coast.
Remnants of the Cambrlan volcanles and
sediments now form the Liptrap penins-
ula, while the middle Devonian granltie
rocks have given rise to the rugged
Wilsons Promcntory landscape.

Osclllation of sea levels during the
Plelstocene to Recent times has result-
ed in several complex barrier systems
developing in Corner Inlet.

Stratipgraphy
Cambrian period

Roeks of this period were formed between
about 580 and 500 million years ago.
Cambrian rocks cutcrop on the Waratah
Bay coastline east of Cape Liptrap.
Assigned this age after comparison wilth
similar rocks elsewhere 1in Victoris,
they consist mainly of fine-grained



greenstones (altered submarine lavas)
with tuffs, agglomerates, and dolerite
dykes.

Slight metamorphlsm of the Cambrian
strata 1s indicated by the presence of
serpentine minerals, albltized felspar,
and rare lenses of dark, recrystallized
limestone. The presence of strongly
sheared shale Indicates that the rock
has been subject to extensive faulting.
Interbedded marine sediments and poss-
ible pillow structures in the lavas show
these were extruded over the sea floor,
The Cambrian strata represent the init-
ial phase of rock accumulation in the
Tasman Geosyncline.

Ordovician--Devonlan perilod

Marine sedimentation contlnued 1n the
Tasman Geosyncline from the early Ord-
ovician to the early Devonlan. In the
study area these deposits form the spilne
of the Liptrap peninsula, and outerop at
Bald Hill, Boolarra, Foster, Turtons
Creek, Tyers, Wonthaggl, and in the
Hoddle Range.

Ordovician period

Rocks of this perlod were formed between
500 and 400 million years ago as sedi-
ments laid down under marine conditions
in the Tasman Geosyneline. Only small
areas of Ordoviclan rocks outcrop in the
study area; they are at Walkerville,
Boolarra and Bald H1ll and in the Hoddle
Range.
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Walkerville. This area exhibits altered
limestone of Upper Ordovician age, with
a fault bounding it to the east and
west. Known as Digger Island Limestone,
it is exposed along the coast from
Walkerville south to Bell Point, includ-
ing Digger Island.

The rock 1s a recrystallized limestone
interbedded with massive grey mudstone
and grey-green shale. All strata con-
tain trilobites, brachiopods, and other
fossils that indicate the age of the en-
closing rocks.

Boolarra. The graded sandstones of Boo-
larra are of similar age but contrasting
lithology to the Digger Island rocks.
These graded sandstones, lnterbedded
wlth green and dark grey siltstones,
occur in a small inller on Sassafras
Creek near Boolarra. They contaln a
Lancefieldian (that is, Lower Ordovic-
lan) fossil fauna.

Hoddle Range. The Hoddle Range consists
of rocks of two different ages separated
by a fault zone. The southern end of
the range is formed from sandstones,
siltstones and black shales containing
graptolites of Gisbornian (Upper Ordov-
ieian) age. The northern rocks are
Lower Devonlan in age.

Bald Hill. Restricted outcrops of
fine to medium, locally fossiliferous
sandstone, and minor slltstones, occur
at Bald Hi11ll. They contaln Bolindian
(Upper Ordovician) graptolites.



Silurian period

Rocks of thils period were formed between
40 and 410 million years ago as marine
sediments laid down in the Tasman Geo-
syncline.

Certain types of graptolites and other
fossils are indicators of the Silurian,
and these have been found in small out-
crops of grey sandstones, mlnor white
siltstones, and grit in the vieinity of
Bald Hill and Ten Mile Creek. Similar
rocks outcrop as a ridge of bedrock bet-
ween two Cretaceous coal-bearing basins
at Wonthaggl, where the younger strata
have been eroded away to expose the
older Palaeozolc core.

Devonlan perlod

Rocks of this period were formed between
410 and 360 million years ago. They
were marine sediments and constituted
the youngest strata lald down in the
Tasman Geosyncline.

The Liptrap peninsula has the largest
outcrop of Devonlan rocks withln the
study area; others occur in the northern
part of the Hoddle Range, around Foster,
Turtons Creek, Yanakle, and north-west
of Tyers.

Tyers., Lower Devonlan sandstones and
mudstones, with small lenses of lime-
stone that can be asslgned to the Boola
Formation, outcrop extensively north of
the study area, and occur Jjust within it

to the north of Tyers. These are the
cldest of the Lower Devonlan strata in
the study area.

Waratah Bay. In this area intermittent
earth movements during the Devonian
ralsed and lowered the surface and dis-
rupted sedimentation, thus causing
breaks in the sedimentary sequence. As
a result, some of the Devonlan strata
were unconformably deposited on other
Devonian sediments. During sedimentat-
ion, seas were often shallow and much
limestone was laid down, derived from
the skeletons and shells of the creat-
ures adapted to live 1n such an environ-
ment. The sequence exposed at Waratah
Bay conslsts of two llimestone units, the
Waratah and Bell Polint Limestones, and a
thick sandstone and mudstone sequence,
the Liptrap Formation.

The oldest Devonian rocks on the penin-
sula are those of the Waratah Limestone.
Thls formation has three maln outecrops -
at Walkerville near the kilns and at
Blrd Rock, at the southern extremity of
Bell Polint, and at Polnt Grinder.

The Waratah Limestone 1s divided into
three members. The oldest, called the
Bird Rock Member, 1s part dolomitic and
part muddy limestone. The middle, or
Kiln Member, 1s a light grey limestone,
and the Bluff Member, the youngest, is a
thickly bedded dark grey limestone named
after a coastal c¢liff that has been
quarried in the past for agricultural
llme.



Corals and related stromatoporoids domi-
nate the fossil fauna, especially in the
Bluff Member, and brachiopods and moll-
uscs are alsoc present.

The Bell Point Limestone unconformably
overlles the Waratah Limestone. It 1s a
well-bedded, dark-grey, muddy limestone,
40 m thick, interlayered with lighter
grey limestone and black shales, and
containing diverse coral, hydrozoan,
gasteropod, brachiopod, and ostracod
fossils.

The youngest Devonian sedimentary rocks
in the Waratah Bay area belong to the
Liptrap Formatlion, which consists of
finely laminated siltstone and sand-
stone, with mlinor gritstones and con-
glomerates. (Folding, small-scale faul-
ting, and many other geologlcal features
are dlsplayed so splendidly on the shore
platform from Morgan Beach to Point
Grinder that there 1ls great interest in
its preservatlion as a gecloglcal ref-
erence area.) Similar quartz-rich sllt-
stones and sandstones outerop in the
northern part of the Hoddle Range, at
Foster North (where they are revealed
well in road cuttings), Turtons Creek
and Yanakie.

The Liptrap Formation always occurs in
faulted contact with older rocks, so

its relation to them is not yet fully
known. The general lack of fosslls
hampers correlation further - they are
restricted to plant remalns (found at
Livingstone Creek) and corals and brach-
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Folding in Lower Devonian mudatone at
Cape Liptrap

lopods derived from the older Waratah
Limestone by erosion.

™wo types of Intrusive rocks of Devonlan
age outecrop in the study area. Baslc
intrusions into Lower Ordovician lime-
stone are exposed on the shore platform
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at three places between Bell Point and
Digger Island. They are probably middle
to late Devonian in age, and the predom-
inant rock type 1s medlium-gralned green
serpentinized gabbro with frequent veins
of calcite and limonite. Common opal
has been found along some Jolnt planes.
These rocks are the first kind of
Devonian intrusion. The second is

known as the Wilsons Promontory Batho-
Lith.

The granites that constitute Wilsons
Fromontory are generally grey, coarse-
grained biotites, although more than ten
main types have been recognlzed. As

Wilsona Promontory granite - xenolith
arrangement indicates turbulent flow
be fore magma cooled

with most granites the predominant min-
erals are quartz, orthoclase, plagio-
clase, and biotite, but in this case the
somewhat unusual accessory minerals in-
clude pink garnet and blue-grey cordier-
ite. Cassliterite (tin ore) associated
with tourmaline weathered from gran-

ite and concentrated in gravels near
Mount Hunter was mined intermittently
from 1920 to 1936. Radiometric dating
puts the rocks at 384 + 7 million years
old, or from the middle Devonian.

These granites resulted from the partial
melting of sedimentary rock deep within
the earth's crust and 1ts resolidificat-
lon under pressure. Some of the sedi-
ments that were not fully liquefied are
now included as the common dark zeno-
liths that, in places, give the granite
a 'plum pudding' appearance. During and
after the cooling of the granites, reg-
ional stress caused faulting and joint-
ing in the rocks, which have gulded the
development of drainage lines and led to
the formation of tors on the Promontory.

Finer grained dykes intrude into the
granite, particularly in its eastern
sections, and one at South East Point
wgs gquarried to build the lighthouse in
1859.

Middle Devonlan--Cretaceous perlods

For more than 250 million years, between
Tthe mliddle Devonlan and the beginning ofl
the Cretaceous, extensive erosion took
place in the study area. Sediment some



kilometres thlck must have been stripped
away to expose the granite of Wilsons
Promontory (as granites only develop at
these depths below the earth's surface).
No rocks from these periods (Carbonifer-
ous, Permian, Triassic, Jurassic) are
known from the study area. If deposit-
ion did take place, then the rocks laid
down have elther been eroded away sub-
sequently or covered by younger strata.

Cretaceous period

Rocks of this periocd were formed between
140 and 65 million years ago.

After the Jurasslc period of great tect-
onic movements involving the Australian
and Antarctic continents, the early
Cretaceous perlod saw a rift valley de-
veloping as the Tasmanian subplate was
partially detached from the main Austra-
lian plate. About 1,000 m of felspathie
sandstones and mudstones with minor
coals were deposlted as lakes and rivers
formed in the rapidly subsiding basin.

Called the Strzeleckl Group, these rocks
outerop throughout the Strzelecki Range,
along the coast at Cape Paterson, and

at Boola Boola. The maln minerals
making up these sediments are oligoclase
and crtheoclase felspar, and quartz.
Calcite, blotite (which has been partly
altered to chlorite), hornblende, and
andesite fragments are also present in
lesser amounts. The sandstones, when
freshly exposed, are very hard, and have
a dark blue-green colour. In the beds
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of streams and on the coast, where rela-
tively fresh, they are grey-green. When
weathered they are a buff colour and
friable,

Stream channelling is sometimes visible
in the sediments. For instance, at the
Junction of the Grand Ridge Road and the
Hyland Way at Carrajung, the road
cutting reveals a large, saucer-shaped
channel cut into the lower beds and
filled by younger Cretaceous strata.

The mudstones frequently bear plant
fossils. A road cutting near Koonwarra
revealed a lake deposit contalning a
remarkable varlety of fish, insect, and
plant remains, together with bird feath-
ers of early Cretaceous age.

The black coals that were mined at Won-
thaggl between 1909 and 1968 are part

of the Strzeleckl sequence. The few
seams present (which are up to 3 metres
thick, but normally much thinner) are
strongly affected by two sets of faults.
Vertical displacements range from a few
centimetres to 230 m, and the resulting
Jumble of fault blocks greatly complica-
ted mining of the coal.

Tertiary period

Rocks of this period were formed between
65 and 2 million years ago.

There are three main groups of Tertiary
sediments. Oldest to youngest, they are
the Latrobe Valley, the Seaspray, and
Sale Groups.
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Between the late Cretaceous and the FPal-
aeocene, earth movements opened the
Gippsland Basin to the evolving Tasman
Sea. Deposition of the non-marine Lat-
robe Valley Group began in the east of
the study area, and a little later 1in
the Latrobe Valley Depression and Moe
Swamp Basin, which were both north-
western lobes of the Gippsland Basin.
(Figure 3 shows the extent of the Gipps-
land Basin.)

Broad subsidence of the land continued,
and during the early Oligocene a major
marine transgression ilnundated the
eastern section of the study area, lay-
ing down the sedliments of the Seaspray
Group.

Marine regression across the eastern
part of the study area during the late
Miocene and early Pliocene was accom-
panied and succeeded by deposition of
non-marine sediments of the Sale Group.

Latrobe Valley Group

The Latrobe Valley Depression and the
Moe Swamp Basin are fllled by Eocene to
Plio--Plelstocene continental eclastic
sediments and thick brown coal seams (of
the Latrobe Valley Group) with associat-
ed baslie voleaniec rocks (the Older Vol-
canics).

The earliest representatives of the Lat-
robe Valley Group are the Palaeocene
clayey to coarse-grained fluvial sedi-
ments of the Yarram Formation. These

outerop in the south-east of the study
area along the Yarram Monoecline, for
example at Jack Rilver and Won Wron. In
the Morwell--Yallourn area the Latrobe
Valley Group is younger. Its basal
member, known as the Childers Formation,
oceurs as erosional remnants of the
Narracan and Tarwin blocks of the South
Gippsland Highlands,

Conifers form much of the plant material
from which the coals were derived. Coal
seams occur in three main units within
the Latrobe Valley Group - the Traral-
gon, Morwell, and Yallourn Formations.

Traralgon Formation. These strata form
the base of the Latrobe Valley Group in
the Loy Yang and Gormandale areas.
Immedlately above the basal beds 1s the
Traralgon 2 coal seam. It 1s the oldest
in the Latrobe Valley Depression and 1s
up to 70 m thieck around Gormandale.
Above the Traralgon 2 seam, separated
from 1t by clay and sand, 1s the Traral-
gon 1 seam, which is up to 120 m thick
at Gormandale and tends to split into
two or three smaller seams. Above this
layer in the Loy Yang area 1s 60 m of
clay and sand and minor coal; the latter
thickens locally to up to 35 m near
Gormandale.

Coal from the Traralgon Formation has
been mined at Won Wron; equivalents
oceur at Gelliondale. Because of their
greater age and, at times 1n the past,
greater depth of burial, these coals
have a lower molsture content and a
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higher energy value than the yocunger
seams. The Traralgon Formation 1is mid-
dle Eocene to late Oligocene in age.

Morwell Formation. This is a complex
unlt of thick coal seams with subordin-
ate interseam sediments. The Formation
is widespread in the Latrobe Valley
Depression, Haunted Hill Block, and Mce
Swamp Basin. Its thickness near the
Morwell open cut is 150--180 m, and it
increases to 210 m near Gormandale. The
Morwell Formatlon 1s late Oligocene to
early Miocene 1in age.

Yallourn Formation. Overlylng the Mor-
well Formatlon 1n the Latrobe Valley
Depression (excluding its southern flank
and in the Gormandale area) is the
youngest unlt of the coal measures se-
quence, the Yallourn Formation. At the
Yallourn open cut the Formatlon consists
of 120 m of clay, sand, and thin coals,
overlain by up to 97 m of coal known as
the Yallourn Seam. The overburden of
clay and sand reaches 100 m in places.
The Yallourn Formatlon 1is largely mliddle
to late Mlocene age.

Basie lavas of the Older Volcanles are
widespread in the study area. The larg-
est outerops, known as the Thorpdale
Volecanles, are north of Mirboo, preserv-
ed 1n uplifted and dissected blocks of
the South Glppsland Highlands. Other
outerops occur around the eastern and
south-eastern margins of the ranges, and
in the Leongatha and Dumbalk areas.

They have also been recorded from numer-

ous bores, interbedded with the Latrobe
Valley Group. They are up to 60 m thick
in the Thorpdale area, 120 m thick be-
neath the Traralgon seam at Loy Yang,
and 106 m in the Yarram 1 and Darriman 1
wells.

The Older Voleanlies are olivine to
iddingsite basalt lava with subordinate
dyke and pyroclastic rocks. Around
Mirboo North they have weathered locally
to form bauxite.

In the Latrobe Valley Depresslon and the
Moe Swamp Basin, sub-surface equlwvalents
of the Thorpdale Veolcanles are inter-
bedded wilth older parts of the Latrobe
Valley Group and range back to the early
Eocene (50 million years ago). North of
Yarram the volcanles are older stlll;
potassium--argon dating of surface rocks
indicates an age of 55-57 million years,
which 1s middle to late Palaeocene.

Seaspray Group

While the Morwell and Yallourn Format-
ions were belng deposited in the Latrobe
Valley, the sea flooded the plains
around Woodside and the marine sediments
of the Seaspray Group were bullt up.
These sediments are best-known from the
Bairnsdale--Lakes Entrance area and
rarely outcrop in South Gippsland, but
drilling has established their existence
below the surface in the study area.

The followlng sequence 1is recognized
within the Seaspray Group:



The basal Lakes Entrance Formation,
of gravels and sands, represents the
initial transgresslon of the sea dur-
ing the Oligocene.

The Gippsland Limestone, conslsting
of richly fossiliferous limestones
and marls, was depcsited when the
flooding was at its maximum during
the early Miocene. Thils formation
outerops near Darriman, where it is
quarried, and also on Bruthen Creek
almost due west of Darriman.

The Tambo River Formation, made up of
marls and llimestones, and the shelly

sands, sllts, and clays of the Jemmys
Point Formation were deposited as the
sea level fell during the Mlocene.

sale Group

Thils consists of non-marine gravels,
sands, sllts, and clays that were depos-
ited as, and after, the sea receded.

Within the study area silts and clays of
the Bolsdale Formation outcrop only on
Monkey Creek. The later Haunted Hllls
Gravels are more extensive, and the
characterlstic clayey, fine quartz grav-
els of the Formatlon, with lesser sands,
silts, and clays, outcrop as broad
sheets across the Latrobe Valley, the
lower Tarwin valley, the plains around
Woodslde, and in the foothills of the
Strzeleckis. They also occur restrict-
edly 1n the elevated parts of the Tarwiln
and Morwell catchments. These gravels
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are consldered to be a product of the
erosion that followed the Pliocene and
Plelstocene earth movements in Gipps-
land.

Quaternary period

Movements durlng the late Cainozole
within the South Gippsland Highlands in-
ecreased the rates of ercslion by the
streams that drain the ranges. When the
streams leave the hills, the burden of
eroded material is deposited as sedi-
ment, so there 1s now a thin veneer of
alluvial sands, silts, and clays over
much of the plalns.

Wind has reworked some of the surface
sediments of the plains to form dunes.
Examples can be seen around Giffard and
Monkey Creek, consisting of whilte or
orange, well-sorted, medium to coarse
quartez sands. Between the dunes, the
surface sediments are generally finer,
with a proportion of clay.

The barriler dunes and beach deposlts of
Ninety Mile Beach, Snake and Sunday
Islands, and Entrance Point on Wilsons
Promontory are well sorted, clean,
quartz sands. The dunes on the Yanakie
isthmus, at Waratah and Venus Bays, and
near Cape Paterson are predominantly
calcareous. In the sheltered Inlets -
Corner Inlet, Shallow Inlet, and Ander-
son Inlet - and behind the barriers,
calmer conditlions prevall and finer
sediments - sands, silts, and clays -
are deposited.
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Structural History

The contacts between the Palaeozelece,
Mesozole, and some of the early Tertiary
units are faulted. The Palaeozoic rocks
generally show a NE--SW direction of
folding, faultling, and cleavage. The
Waratah Bay axls has risen intermittent-
ly since at least the early Ordovician
along the Walkerville fault, west of
whlch the spectacularly folded Liptrap
Formation now outcrops.

Movements occurred during the intervals
between the deposition of the lower Pal-
aeozolc limestones on the axls, so an
angular unconformity exists, as between
the lower Devonlan Waratah and Bell
Point Limestones; in other sltuations a
slice of older rock has been caught up
in the movement, as 1in the case of the
lower Ordovician Dligger Island Lime-
stone.

The Strzelecki Ranges were formed by
block-faulting and uplift of part of the
Strzeleckl Group. Within the study area
most of the Strzeleckl Group 1s repres-
ented in the Balook block, which 1s
bounded on all sides by faults and
monoclines, generally with NE--SW or

east--west trends, and is domed, at
least to its north-eastern end, along an
anticlinal structure. Thus, the bedding
dips at angles of 40--60° to the north
near Calignee and at 20--30° to the
south-east near Won Wron. There are
smaller faults and folds, but the de-
formation of the rocks is 1nsufficient
for cleavage to develop.

The Gelliondale, Narracan, and Tarwin
blocks are similar structures. (See
Map 3 - Geomorphology.)

The Strzelecki Group sediments were
first uplifted in the late Cretaceous,
and the succeeding Tertiary sediments
and volcanics were deposited on an erod-
ed surface with angular unconformity.
Later uplifts, climaxing in Pliocene

and early Plelstocene times, produced
extensive monoclinal warping and minor
faulting of the Tertiary coal and
terrigenous sequences, These structures
resulted in the preservation of much of
the brown coal.

Minor movements have continued up to the
present; South Gippsland generally is
one of the most selsmically active areas
in Australia.

Glossary

Agglomerate
Albiltizatlion

- a chaotic assemblage of coarse, angular pyroclastic material
- Introduction of, or substitution by, albite (a sodium fel-

spar), which usually replaces a more calcic plagioclase

Alkali felspar

- a group of felspars (including orthoclase), which contains

alkali metals but little calcium



Basalt
Basin (sedimentary)
Bauxite

Biotite

Brachiopod

Calcite
Cassiterite

Chlorite

Clastic rock

Cleavage
Dolerite
Dolomite
Dyke

Fault

Felspar

Gabbro
Garnet
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dark-coloured, flne-grained, extrusive lgneous rock

an area in which sediments accumulate

an off-white to reddish-brown impure mixture of various hyd-
rous (water-bearing) aluminium oxides and hydroxides; the
principal commercial source of aluminium

an important rock-forming mineral of the mica group; gener-
ally black or dark brown, it is found in many igneous and
metamorphic rocks

any solitary marine invertebrate belongling to the phylum
Brachlopoda - they range in age from the Cambrian to the
present

a crystalline form of calcium carbonate, which 1s the
principal mineral constituent of limestone

tin oxide, the principal tin ore; found in lodes, alluvial
deposits, and igneous rocks such as granite

platey, greenish minerals with prominent ferrous iron and
lacking calcium and alkalls; resembling mica, the chlorltes
are widespread in metamorphic and igneous rocks

a consolidated sedimentary rock composed of broken fragments
of a pre-existing rock transported mechanlcally to 1its

place of deposition

property of a rock, produced by deformation or metamorphlsm,
to split along a plane

an intrusive rock (forming sills and dykes) contalining labra-
dorite, pyroxene, quartz and alkali felspar

a sedimentary rock contalning largely a mixture of calcium
and magnesium carbonates

a planar body of igneous rock cutting across the structure of
adjacent rocks or filling a fissure in massive rocks

zone of rock fracture along which strata on one side have
been displaced relative toc strata on the other - vertical
displacement or 'throw' may be anything from a few centi-
metres to a few kilometres in scale

aluminous silicates of calcium, potassium, and sodium, divid-
ed into alkali felspars and plagloclases; they make up 60% of
the earth's crust, are the most widespread minerals, and
gecur in all kinds of rocks

a dark-coloured, basic, intrusive rock

a coloured, crystalline mineral found in metamorphic rocks
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Gasteropod

Geosyncline

Granite
Graptolite
Iddingsite

Igneous
Limestone

Limonite

Metamorphle rocks

Monoecline
Olivine

Opal

Orthoclase
Ostracod

Plllow structure

FPlagloclase

Fyroclastilc

Quartez

molluse from the class Gasteropoda - they range in age from
Upper Cambrian teo the present

large, generally linear trough, measured in scores of kilo-
metres, which subsides deeply over a long period, and in which
a succession of sediments and possibly volcaniec lavas accum-
ulates

plutonic rock, usually grey or pink in colour, containing a
high proportion of guartz and alkali felspars

colonial marine fossil organism of class Graptolithina - they
range from Middle Cambrian to Carboniferous

sllicate mineral formed by alteration of olivine - in basalts
it shows as rust-coloured patches

rock or mineral solidiflied from molten material

sedimentary rock formed organically or lnorganically and
consisting mainly of caleium carbonate

brown hydrous iron (ferric) oxides without definite crystal
structure

rocks formed in the solid state by pronounced changes in
temperature, pressure, and chemical environment at depths
greater than 2 km below the surface

unit or strata dipping or flexing from the horizontal 1n one
direction only

common, greenish-coloured mineral of basic igneous rocks; a
silicate of 1lron and magnesium

hydrous form of sllica without a definite crystalline struct-
ure; the proportion of water varies, as does the colour

a white or pink alkall felspar; a silicate of potassium and
aluminium

an aquatle erustacean of the subeclass Ostracoda - they range
from Lower Cambrian teo the present

feature of certaln igneous rocks extruded underwater; the pec-
uliar shape is due to rapid cooling of the lava

a serles of felspars subdivlded accordling to thelr ancorthite
content; green or white complex alumincsilicates of caleium
and sodium

rock composed of broken fragments derived from the effect on
pre-exlisting rock of a volcanic explosion

crystallline silica; the second-most common rock-forming miner-
al



Radiometriec dating

Rift valley

Serpentine

Shale

Stratigraphy

Terrigenous deposits

h3

method of determining age of geologlical materials; based on
rates of nuclear decay of natural elements found in the speeci-
mens

elongated, depressed crustal unit bounded on 1ts longer sides
by faults

greenish mineral found in igneous and metamorphie rocks;
formed by alteration of magnesium-rich silicates such as oliv-
ine

fine-gralned, hardened sedimentary rock formed by the consol-
idation of clay, sllt or mud; characterized by flne laminae
parallel to the bedding

branch of geology that deals with the definition and descrip-
tion of major and minor divisions of rocks

shallow marine sedlments consisting of material eroded from
the land surface

Tourmaline - black crystalline mineral often found in igneous (especially
granite or pegmatite) and metamorphic rocks; complex boro-
silicate of aluminium and alkall metals or iron and magnesium

Trilobite - any fossil marine arthropod of the class Trillobita; they range
from the Lower Cambrian to the Permian

Tuff - compacted pyroclastic deposit of wvolcanic ash

Unconformity - where adj]oining beds are not parallel due to a break in
deposition over a substantial period

Xenolith - a fragment included in an igneous rock to which it 1s not
generically related; normally considerably metamorphosed by
the magma
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6. GEOMORPHOLOGY

Reference to the Geomorphology map (Map
3) faecing page 46 and the glossary on
pages 61 and 62 will ald the reader of
this chapter.

Geomorphic Evolution

Geomorphology 1s the study of land forms
and the evolution of the landscape.

The oldest land surfaces in the study
area are probably early Tertilary In age
(that 1s, more than 50 million years
old); they are associated with some of
the areas of Older Volcanies that cover
parts of the South Gippsland Highlands.
During the late Cretaceous to early Pal-
aeocene, erosion produced a broad flat
topography over much of the study area,
and the Older Volcanics were extruded
onto thils surface. Broad shallow de-
pressions began developing at this time
also; probably fault-controlled, they
represented the embryonlie Gippsland
Basin.

Fault and monoclinal movements occurred,
particularly during the early Tertiary,
around the margins of what are now the
Southern Uplands, and it was then that
the outlines of these uplands first
became clearly delineated, although the

topography was still gentle and drainage
ill-defined.

Appreclable movement must have occurred
in places, as very thick volcaniec se-
quences accumulated locally, for example
in the Moe Swamp Basin. To the east,
north, and south of the boundariles of
the uplands subsldence continued and, in
the Latrobe Valley and around Gellion-
dale and Stradbroke, extensive areas of
fresh-water sediments containing thick
layers of vegetable matter were deposit-
ed. These later formed brown coal.

The lack of coarse sediment and the
presence of thick coals indicates that
the uplands and the highlands over-
locking these two basins were stable and
relatively flat. The streams flowing
from them did not transport significant
quantities of sediment to the depressed
areas to interrupt the massive accumul-
ation of vegetable matter.

By the mid Miocene the sea had reached
its maximum transgression from the east
and south, lapping the southern, east-
ern, and northern margins of the South
Gippsland Highlands. Duriling the late
Tertiary the sea regressed, probably
partly in response to earth movements,
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and this was marked by an lncrease in
deposition of ccarse-grained material as
fresh-water condlitions spread over the
newly exposed marine deposits.

During the late Plloecene there were re-
newed earth movements on a large scale.
Called the Kosciusko Uplift, they reach-
ed a maximum during the late FPllocene
to early Pleistocene and have continued
in diminished form up to the present.
It was this renewed tectonle activity
that firmly established the broad geo-
morphie framework that has led to the
present contrasting landscapes of the
study area.

The influence of faulting was marked in
the South Gippsland Highlands, where
varlious blocks were differentially
elevated, and sometimes tilted, by move-
ments along both pre-existing and new
fault lines. As a result the dralnage
pattern is controlled mainly by faults.

As the uplands were elevated, streams
were rejuvenated, the surface became
deeply dissected, and outwash fans con-

talning conspiecuous gravel (Haunted
Hills Gravels) were deposited outwards
from the structural scarps. Movements
continued after the main depositional
phase so that fluviatile deposits

were themselves warped and dlssected.

Since the waning of the early Pleisto-
cene earth movements, fluctuating sea
levels have influenced to some extent
the drainage in the southern part of the
study area, and coastal barriers have
been responsible for stream diversions.
Changes in base level during the Quat-
ernary, due especially to osecillation in
sea level but also to earth movements,
have caused alternate valley excavation
and partial or complete alluvial filling
accompanied by estuarine and deltailc
deposition in the lower reaches of
streams.

Changing sea levels have also been
responsible for several barrier systems,
remnants of which are evident today
along much of the coastlline of the

study area, particularly in and around
Corner Inlet.

Geomorphic Subdlvisions

There are several distinct landscapes
within the study area. The plains
between Alberton and Seaspray differ
from those of the Latrobe Valley and the
lower Tarwin valley; all contrast
greatly with Wilsons Promontory and the
Strzeleckl Ranges, both of whiech have
thelr own characteristle scenery.

Three important Victorian physilographic
divisions - the Southern Uplands, the
Gippsland Plains, and the Eastern High-
lands - are represented in the study
area, most of which are fault-bounded.
Displacements along faults have uplifted
and warped the Strzelecki Ranges and the
Stradbroke block, while the Latrobe and
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Alberton depressions and the Tarwin
sunkland have subsided.

Southern Uplands

The landforms in the Southern Uplands
can be divided into three main types:
those of the hilghlands proper, the pled-
mont downs, and Wilsons Promontory

South Gippsland Highlands

Four maln areas c¢an be recognized in
this section; the Tarwin, Baloock, Gell-
jondale and Narracan blocks.

The hilghlands vary in altitude from

150 m on their margin to more than 740 m
at Mount Tassie. They consist mainly of
Strzeleckl Group sediments of Mesogzolc
age, which weather very rapidly into a
smoothly rounded topography. In places
Tertiary volcanic rocks overlyling
sediments rest on the Mesozolc strata.
Strong dissection of the country has
produced convex hilll profiles and nearly
symmetrical V-shaped valleys, with
valley slopes commonly reaching 40° and
sometimes exceeding 50°.

Landslips are assoclated with Tertiary
volecanics and sediments and the Mesozolce
bedrock, and consequently the hllls are
notoriously unstable. Small landslips
scar many bare hillls in farming country,
and the smooth outlines of the hills are
disturbed by hummocks and scarps pro-
duced by the slumping and sliding of
soll and weathered rock.

b7

Flatter profiles have resulted in the
northern half of the Tarwin bloeck, where
extensive mid Tertiary lava flows cap
many of the hills.

Pledmont Downs

The Piedmont Downs (foothillls) are found
along the south-western margin of the
highlands, on the Stradbroke block, and
ornn the northern and southern flanks of

Albert River catchment - eteep, rounded
hills formed from Cretaceous sediments
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the Latrobe depression. They range from
B0 to 350 m above sea level and are cov-
ered almost entirely by sheet deposits
of Haunted Hills Gravels., Because the
sediments generally are unceonsolldated,
the hills are concavo-convex with smooth
profiles. Slopes are gentle to medium
(10--25° on the flanks of the spurs)

and dissectlon of the streams 1is meoder-
ately advanced.

Wilsons Promontory

Wilsons Promontory 1s a former granite
island that has been Jolned to the main-
land by the formation of a tombolo of
marine and non-marine sediments overlain
by Pleistocene dune deposits (aeolian-
ite) capped by recently formed dunes.
The highest point 1s Mount Latrobe,
about 755 m. Numerous small granite
islands ring the mainland outerop. The
granite hills are steep, rugged and
littered with tors. Protrudlng head-
lands, such as Cape Wellington and Ober-
on Point, alternate with bays containing
sandy beaches and dunes like Sealers
Cove and Oberon Bay. These indented
bays may be backed by swamp and exten-
sive colluvial slopes, as, for instance,
at Chinaman Creek or in the country be-
hind Five Mile Beach.

Excavations at the Toora tinflelds 1in-
dicate that late Cailnozole faulting may
have played some part in determining the
general topography of Wilsons Promon-
tory, but the extent of this influence
cannot be determined.

Gippsland Plains

These extensive plains flank the South
Gippsland Highlands.

East Gippsland Plains

These flat lowlands, ranging in altitude
from 50 to 80 m, are an emerged coastal
plain covered with Cainozolec deposits

of marine, estuarine, fluvial, and aeo-
lian origin. They can be divided into
three areas: Alberton depression, Lat-
robe depression, and Stradbroke block.
The aeollan deposits cccur on some of
the older parts of the flood-plain; they
inelude longitudinal sand dunes trending
east--west, showing that westerly winds
must have prevalled during their form-
ation. The swales between the dunes are
commonly swampy. In the Mullungdung
State forest and around Giffard, some of
these dunes have been stabllized by
native vegetatlon and hence are well
preserved. Others are eroded down to a
series of low elongated mounds and comm-
only carry bracken.

West Gippsland Flains

Combined coastal, aeolian, alluvial, and
lacustrine deposits have filled in the
area between the Liptrap peninsula--
Hoddle Range and the Bass Range 1in the
adjoining Melbourne study area. In
places Mesozoic sediments and Older Vol-
canlcs protrude through the sedlment to
form low hills. A barrler system now
connects the lagoonal areas with the



open sea. The entrance, currently near
Inverloch, has, at various stages in the
past, been located further south-east
and closer to the Liptrap peninsula.

Coastal =zone

Fringing the East and West Glppsland
Plains 1s a coastal zone of low Quater-
nary dune formations, which 1s described
in the final sectlon of this chapter
degaling with the entlre shorelline of the
study area.

Eastern Highlands

A small section of the far north of the
study area is part of the Fumina Flateau
in the foothills of the Eastern High-
lands. Basically it is the lower port-
ion of the ridge between Tyers River and
Rintoul Creek on the northern side of
the Latrobe Valley. It consists of Pal-
aeozoic, Mesozoice, and Calnozolc sedi-
ments, the first two series being capped
by residual mid Tertiary lava.

Drainage

Faulting strongly influences dralnage 1in
the area. On the Balook block a radial
pattern of long drainage lines has dev-
eloped, with tributaries entering at
right angles. The courses of some of
the southward-flowing streams, like Jack
River, Tarra River, and Merriman and
Monkey Creeks, are a response to block
tilting, so their valleys are cut in the
direction of the tilt of the block and
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across the trend of the bedding. These
are termed consequent streams, but
others have developed long straight sec-
tions on encountering fault lines - for
example, parts of the Morwell and Tarwln
Rivers, and Traralgon Creek.

Uplift of the Gelliondale block rejuven-
ated the Agnes River, causing the stream
to develop a more youthful valley in its
lower reaches. At the knick point where
this intersects the older valley are the
Agnes Falls, a drop of some 40 m.

Agnes Falls
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Narrow flood-plains develop where
streams leave the ranges and flow onto
the lowlands; they do not develop within
the highlands. Examples occur along the
Tarra River and Merriman Creek.

At Wllsons Promontory the drainage 1is
characterized by short streams with
steep gradients. In places, faulting
and/or Jjointing control the locatlon of
watercourses, as 1n the upper reaches of
Tidal River,

The East and West Glppsland Plains ex-
hibit a range of features typlcal of the
meandering streams: meander cut-offs
that form ox-bow lakes (that is, aban-
doned channels); sets of terraces above
the sea level of the modern flood-plaln;

and deltas. South of Won Wron, the
Yarram--Traralgon road crosses a very
old and partly eroded terrace that rises
some 10 m above the level of present
alluvial development.

The Tarwin River has formed a delta at
its mouth, which progrades into Anderson
Inlet. The delta is a flat, swampy
flood-plain, which 1s constricted by the
Venus Bay dune barrier to the south and
a former sea cliff, Townsend Bluff, to
the north. A delta complex linking the
mouths of Tarra River, Albert River, and
Nine Mile Creek was swamp until it was
drained around 1900. Organic matter,
now decayed to peat, comprised the bulk
of the sediment accumulating in these
swamps.

The Coastline

The varlied form of the coastline of the
study area developed from a combination
of wave, tidal, wind, and depositional
processes 1n response to various sea
levels between the Pleilstocene period
and the present.

Much of the seashore 1n the study area,
however, 1s made up of low-lylng areas
of soft sediments, so the coastline and
dunes can be rapldly changed and
barriers breached during a single storm.
Human activities such as recreation and
industrial development along the coast
can also worsen the situatlion by weaken-
ing the natural defences of the shore-
line against the sea.

The coastline of South Gippsland 1s an
important conservatlion area and popular
for recreation. It is alsoc the site of
various settlements and industrial dev-
elopments. Because of this, the peomor-
phology of the South Gippsland coastline
will be discussed here 1n detall.

Past coastal land forms

During the early Pleilstocene the sea
level, which was considerably lower than
that of the present, began to rise as
glaciers melted, eventually reachlng to
6 m above the present level before re-
ceding. Calcareous dunes developed on
the swampy areas at Yanakle in response



to this rising sea level and these are
now preserved as aecllanlte on the
isthmus between the Darby River and
Yanakie.

During this period the western coastline
of the study area was irregular, with
rocky cliffs cut into Lower Palaeozoice
sediments (as at Cape Liptrap), somewhat
lower e¢liffs in the Mesocgzoie and early
Cainozolc sediments (for example east
and west of Inverloch), and offshore
islands composed of granite.

From Corner Inlet eastwards beyond Jack
Smith Lake the shoreline was marked by a
low e¢liff 3--5 m high indented by narrow
inlets at the mouths of streams flowlng
from the South Gippsland Highlands.

This ¢liff, now a 'dead' cliff some
dlstance inland, is stlll traceable from
McLoughlins Beach to Seaspray.

A barrier complex developed that extend-
ed from Barry Beach 1in the west to S5t
Margaret Island in the east, a distance
of 40 km. Only remnants of this barrier
now exist; they are separated by estuar-
ies such as the Tarra and Albert Rivers,
and by tidal channels. This coastal
belt of sand sheets and ridges is marked
on the geology map as Qpb.

Later, when the sea had dropped to a
level some 3 m above the present, a sec-
ond phase of barrier formatlion commenc-
ed. The main remnants of this complex
are preserved on Snake, Little Snake,
and Sunday Islands, and along the Ninety
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Mlle Beach extending as far north-east
as Wecodside Beach. These deposits are
marked on the geology map as Qrd.

Most of the deposits in the Venus Bay
barrier system are probably eguivalent
to the two barrier systems described
above.

The coastline today

The present coastline consists of
cliffs, shore platforms, long sandy
beaches, and shallow inlets, with numer-
ous islands and mudflats. Between Wil-
sons Promontory and Seaspray the outer
shoreline 1is a barrier system developing
in part on the previous barrier system
(that is, the system marked as Qrd and,
in places, as Qpb).

Buried shell beds and Aboriginal midden
deposits are commonly found in sand
dunes all along the coastline of Wilsons
Promontory. The oldest of these have
been dated at 6,550 years and can be
seen along the west coast between Yan-
akie and Darby River, indicating that
current sea levels in the study area
were attalned about 7,000 years ago.

Important coastal forms are discussed
below and depiected in Figure 4, on pages
54--6.

Beaches

To the east of Wilsons Promontory the
coastline has been oriented by the pre-



Ninety Mile Beach near Jack
Smith Lake

valling easterly to south-easterly waves
from the Tasman Sea. In a westerly dir-
ection the prevalling south-westerly
swells from the Southern Ocean are the
dominant force. The beaches are typilc-
ally aligned perpendicular to the lnecild-
ent waves.

Along both coasts large quantities of
sand migrate in either directlon along
the beach and in the breaker zone,
according to the conditions of the sea
and ineldent waves at a particular time;
this migration 1s called longshore drift
but the net direction of sand drift is,
however, still debatable.

Much of the coastline of the eastern
half of the study area 1s sandy beach

facing the open sea, on average about
20 m wide, and part of the Ninety Mile
Beach. In proflle the upper shore zone
beyond the reach of ordinary tides (the
backshore) slopes down to one or two
sandbanks or berms along the waterline.

On the ocean slide of Corner Inlet the
beaches are curved strips of sand sep-
arated by tidal channels (for example,
the seaward side of Clonmel Island).
In places they lack rearward dunes so
that waves at hlgh water may wash over
the beach onto the sand flats behind.

The spectacular coastline of Wilsons
Promontory exhiblts bays llined with
wide sandy beaches and separated by
headlands of granite tors.



The Promontory forms a dividing line
between two main sand types in southern
Australia; its western beaches are gen-
erally formed from yellow lime-rich
(more than 30% caleclum carbonate) sands,
while those on the east are white and
rich in silica. This divislon started
during a period of high sea level, about
100,000 years ago, when Wilsons Promon-
tory was an 1lsland. The white sand
drifted westward across what is now
Corner Inlet and the Yanakle Isthmus and
down the west coast. These sands usual-
ly occur inland of the present yellow
beach and dune sands, such as at Norman
Bay. Squeaky Beach 1is a notable excep-
tion; here the foredune inland from the
beach is made up of white silica sand of
well-rounded and even-sized grains. If
the dry silica sands are walked on, they
will squeak as the grains rub together.
The beach originated from the erosion of
the dunes, but some yellow sands from
offshore can be seen.

Yanakie lsthmus is a tombolo that formed
when the sea level dropped 85--100 m
during the last glacial age, creating a
land bridge wilth Tasmanla and blocking
the movement of slilica sand. Beaches of
sand and broken shells, formed at these
lower sea levels, were blown up into
dunes to form the part of the initial
barrier system described above (and
labelled Qpb on the map) that is the
core of the isthmus.

Waratah and Venus Bays have long, curved
sandy beaches, with the headland of Cape
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Liptrap at the end of the Hoddle Range
between them. Corner, Shallow, and
Anderson Inlets are sheltered from the
open ocean and theilr narrow beaches are
elther muddy or sandy, merging into the
sands and mud-flats exposed at low tide
within the inlet.

Barriers and spits

East of Wilsons Promontory the outer
barrier carrying the ocean beaches is
formed by a series of barrier islands
and spits (such as Clonmel Island) lying
end to end and separated by narrow
entrances. Along Ninety Mile Beach
these have Joined and incorporated with
fragments of earlier barriers to form

a narrow, unbroken barrier running
north-east through Seaspray.

Recurved barrler splts have developed on
either side of the Port Albert and Kate
Kearney entrances, and, within the in-
lets, tidal shoals and mudbanks have
formed parallel to large tidal channels.

The north-eastern tlp of Wilsons Promon-
tory, many of the islands, and part of
Minety Mile Beach south-west of Woodside
Beach all display remnants of earlier
barrier systems. On Snake Island the
pattern of beach ridges, which grew on
berms by a combination of wave and wind
action, 1s evidence of the complexity of
the former barrier system. During its
development 1t inecluded long, narrow,
barrier islands with recurved splts at
both ends, and cuspate forelands.
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3. SAND DUNES
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4. COASTAL SWAMPS
{2} Formation of a coastal lagoon

Entrance can shift
or be blocked by sand

{a) Parabolic dunes After Bird (1972)

i By the prolongation of a spit

Parabolic
dunes
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(b) Blowouts and parabolic dunes interrupting parallel dunes along a coas! and
showing axes aligned with the onshore wind resultant

ii By the shoreward migration of a barrier After Bird (1972)
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(b} Hole of vegetation in land formation
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5.CLIFFS
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The sweeps of Venus and Waratah Bays
abut barrier systems capped with more
recent dune and back swamp deposits.
These connect the Liptrap Peninsula--
Hoddle Range ridge wlth Wilsons Promon-
tory and form the lowlands from Anderson
Inlet to Cape Liptrap.

Sand dunes

Wherever there is an expanse of loose,
dry sand along a beach some willl be
blown inshore, where 1t 1ls trapped,
usually by vegetation, to become part of
a growing foredune immedlately behind
the beach. Such foredunes are common
along ocean beaches in the study area
(for instance, Venus Bay, Waratah Bay,
and Ninety Mile Beach), and commonly
approach 8 m in height (for example, on
Clonmel Island).

Often they are vegetated incompletely,
s0 wind erosion renders them 1rregular
in both plan and elevation and sand 1s
lifted and transported inland, where
various secondary forms of dune develop.
Such secondary dunes also evolve from
dunes assoclated with the older barriler
systems. Wind erosion of a sandy
terraln can produce blowout depressions,
in places down to the water table. Sec-
ondary features range from annular
ridges surrounding depressions through
elongated U-shaped forms to pairs of
parallel ridges. In the older dunes
south-west of Gelllondale there are sev-
eral almost perfectly circular dunes
produced by deflation.
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Coastal swamps

Mangrove and fresh-water swamps and salt
marshes are also common along the coast-
line.

Corner Inlet has large areas of shallow
water relatively sheltered from wave
action and tidal scour, which form an
ideal environment for the development of
coastal swamps. Mangrove swamp or salt
marsh, or both, may occur at the heads
of bays and blind inlets, in sheltered
situations behind spits and islands, on
the higher parts of sand and mudflats,
and at the sides and heads of estuarles.
Mangroves extend some 3 km inland up the
Tarra and Albert Rivers.

Once establlished, coastal vegetatlion
accelerates the accumulation of sediment
thus causing the formatlion of new land
along the shore. The mechanism 1s as
follows. Mud and sand flats, either
separate or attached to the land, devel-
op strong colonies of marine plants at
an early stage. These allow a bank of
sediment to builld up, until eventually a
level is reached that will sustain man-
groves. These plants form low thickets,
which trap more sediment (to which they
add organic matter), raising the bank
level further, until a height 1s reached
where the salt marsh begins to develop
colonies of plants. Mangroves whose
aerial roots are not regularly inundated
start to die off, more sediment 1is trap-
ped by the action of currents and wind,
and eventually part of the bank reaches
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a helght above that of normal high tldes
and so forms an island. Rain-water
leaches salt from the soll allowing tea-
tree and grassland to become established
on the hlgh banks, whlch are surrounded
by mangrove-fringed salt marsh. As the
bank becomes hlgher, each zone advances
seaward, the vegetated area expands, and
the 1sland increases 1in size and vegeta-
tional complexity.

This pattern of successlon 1s common in
Corner Inlet; 1t 1s found on both

sides of Port Albert Channel, along
Shoal Inlet, at Possum Island near Port
Welshpool, and at Barry Beach. Mangrove
swamp and salt marsh can also develop
around remnants of splts, beach ridges,
and sand flats on which tea-tree, scrub,
and grassland are already present.

Salt marsh surrounds Jack Smith Lake and
Lake Denlison and sometlmes projects into
the water as tongues. The form of Jack
Smith Lake suggests that it was once a
bay that has now been isolated from the
sea by the development of a sandy barr-
ler and partly infilled with sediment,
Warrigal Creek and other streams have
formed a small delta at the northern end
of the lake. Once part of the Lake
Reeves lagoonal system, Lake Denison has
been 1solated from the rest of the
lagoon by the formation of the Merriman
Creek delta at Seaspray (and partly in-
filled by sediment from this stream).

Coastal brackish and fresh-water swamps
are common in swales between ridges and

dunes where groundwater occurs and in
blowouts in sandy terrain that have been
excavated down to the level of the water
table. The development of deltas also
results in the formation of swamps: the
lower reaches of the Tarwin, Albert, and
Tarra Rivers were very swampy before
being drained for agriculture.

On Wilsons Promontory alluvial and swamp
deposits, consisting mainly of detritus
derived from the weathering of the
granite, extend to the coast from the
foot of the granite mountailns and hills.
Large low-lying areas of poorly drained
country occur, for example to the north
of the Vereker Range where the streams
flow into Corner Inlet. Coastal dunes
form swamps behind most beaches, and
cause the creeks to flow parallel to the
coast for some distance before entering
the sea. The swamp and creeks behind
Sealers Cove provide a filne example. An
extensive swamp has formed behind Five
Mile Beach and similar features occcur at
Three Mile Beach, Darby Beach, Norman
Bay, Obercon Bay, and Waterloo Bay.

Cliffs

The formation of cliffs depends both on
environmental processes - such as sea
action {(physical and chemical), tidal
conditions, and changes in sea level and
climate - and on local geology, particu-
larly rock type and structure.

Steep vertical and overhanging wave-cut
cliffs are preserved where Strzelecki



Group sediments face the open sea. At
the foot of each ellff, a wave ramp,
often covered with sand, slopes seaward
to meet the gently sloping shore plat-
forms. Small voleanic necks have been
expesed in the shore platform at Cape
Paterson and Townsend Bluff.

Within Anderson Inlet, at Townsend
Bluff, wave action ls much reduced and
erosion by the action of rain and run-
off is noticeable. The c¢liff is vegeta-
ted and more gently sloping; there is no
shore platform but a broad wave ramp.

The shore platforms and high eliffs at
Cape Liptrap and Walkerville are devel-
oped from Lower Palaeozolc sedimentary
rocks. These land-forms, especially the
platforms, display superbly many struct-
ural and sedimentary features in the
sandstone and mudstone strata.

Rock stacks are found on the shore plat-
form at several places between Cape
Paterson and Cape Liptrap, the most
notable belng Eagles Nest Rock near
Inverloch. These are localized, craggy
masses of reslstant rock protruding

from the shore platform hlgh out of the
water, which have become detached from
the eroding mainland cliffs.

On the mainland coast of Corner Inlet, a
low discontinuous cliff, only a metre or
so high and cut through sands and clays,
is being actively eroded. This process

can be seen at Foster Beach, Port Welsh-
pool, Port Albert, and MecLoughlins Beach

and measures to conserve the soil are
often required to check the rapid re-
treat of this eliff. Waves generated in
Corner Inlet by westerly winds erode
sandy beach ridges on the west side of
Snake and Llttle Snake Islands, and at
Barry Beach. At Foster Beach, southerly
winds cause cliff erocsion.

Former c¢liffs, now separated from the
sea by strips of salt marsh, occur on
the mainland and on the larger islands
(Snake Island, Sunday Island, 3t. Marg-
aret Island). The inner margin of the
lagoonal flats, extending north-east
from McLoughlins Beach and skirting Jack
Smith Lake and Lake Denlson, is a con-
tinuous 0ld sea cliff.

Tore on coaat at Wilsons Promontory
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Cleft Ieland ('Skull Roek') off Wilsone
Promontory; Rodondo Iasland in the
distance

Shore proflles 1n the granlite at Wilsons
Promontory are usually steep and plunge
directly intoc the sea at the headlands.
The large rounded tors typlcal of this
landscape result from ercsion along
joint planes 1n the rock.

Marine erosion has also carved sea caves
into the Jjoilnted granlite on both the
east and west sldes of the Promontory
and on its offshore 1slands. On Great
Glennle Island a cave some 25 m deep
occeurs behlnd the beach 1In a sheltered
cove. 0On the same 1lsland a large gully
on the north-eastern side has resulted

from the collapse of the weathered roof
of a sea cave.

Cleft Island ('Skull Rock') has a spec-
tacular example of cave development.

The top cave 1s more than 20 m above sea
level with a 60-m-high roof. It probab-
ly originated when sea levels were much
higher.

Tidal features

A system of main tidal channels enclrcle
the larger 1slands at Corner Inlet. In

the westernmost section a number of rad-
lating channels converge to Jjoln inside

the entrance.

In most cases the main channels are con-
tinuous with streams on the mainland
such as the Franklin, Albert, and Tarra
Rivers. Other channels grade towards
thelr heads into a fine system of retic-
ulate runnels developed on sand flats.

In certain localities tidal currents may
transport sand and mud picked up from
the sea bed, but thls occurs only where
the currents are concentrated and flow
at speeds of several knots. Tidal scour
channels have developed between some of
the islands in Corner Inlet and, at
times, in the various breaches 1n the
cuter barrier. In other areas, where
tidal currents are checked, they may
deposit sand and mud. The conformation
of the floor of the inlet can often
change markedly over periods of several
years.
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Glossary

resulting from the action of the wind

dune sand that has been cemented by calcite from percolating
sclutlons

to bulld up a surface by deposition

upper shore zone beyond the reach of ordinary waves and tides
a contlinuous elongated offshore ridge, usually of sand, built
up by the longshore drift and waves; the barrier follows the
line of breakers instead of the shoreline and gradually rises
above high tide level

a long, low, narrow, wave-bullt sandy island above high tide
and parallel to the shore; it commonly has dunes, vegetated
Zones, and, 1f developed suffleciently, swampy areas extending
from the ocean beach to the lagoon behind

a former barrier or 1sland, now connected to the mainland

an essentially continuous mound of beach material that has
been heaped up, by wave or other action, beyond the limlts of
ordinary tides; the ridges roughly parallel the shoreline and
represent successive positions of an advancing shoreline

a nearly horizontal or backward sloping portion of the beach
or backshore formed by the deposition of material by waves
more correctly known as a 'fault block'; a unit of land bound-
ed on some or all sides by normal faults: blocks vary in ele-
vatlion and often their margins are sharply defined - by a
fault scarp or stream or both

gently sloplng deposits on the seaward side of a shore plat-
form

unconsolidated material deposited towards the base of a slope
by surface run-off and mass wasting

concave one side, convex the other

naturally formed low mounds of beach materlal separated by
crescent-shaped troughs spaced at more or less regular inter-
vals along the beach face

the lifting and removal of loose material from the earth's
surface by wind

a low place of any slze on a plain surface with no natural
outlets for surface drainage

mounds and ridges of wind-blown sand
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Embayment
Fluvial
Foredune
Foreland
Foreshore
Isthmus
Enick point

Lacustrine
Ox-bow lake

Plelistocene

Progradation

Quaternary
Hecurved splt

Rejuvenated stream
Shore

Shore platform
(wave-cut terrace)
Spit

Sunkland

Terrace

Tombolo

Tor

Wave ramp

an indentation in a shoreline forming an open bay

pertaining to rivers

dune developed at the landward margin of a beach ridge

a deposlt of sediment projecting from the land into the sea
beach zZone regularly covered and uncovered by the rise and fall
of ordinary tides

a narrow strip of land bordered on both sldes by water, connec-
ting two larger areas of land

a place of abrupt change in the gradient of a stream
pertalning to a lake

a crescent-shaped body of water situated 1n the abandoned
channel of a meander after the stream has cut through the neck
of the orlginal bend and silted up its ends

an epoch of the Quaternary period, roughly 15,000 to 1.8 mill-
ion years ago

a seaward advance of the shoreline resulting from the near-
shore deposition of sediments brought to the sea by rivers

a period thought to cover the last two or three million years

a split with a landward hook or recurve formed by wave action on
sediment drifting along the outer shore of the spit

a stream that, after having developed to maturity or old age,
has reverted to a more youthful stage as a result of faulting
or tilting of a land surface

zone between extreme high and low water marks

a horizontal, or gently sloping, surface produced along a shore
by wave erosion

an area of land projecting into a body of water from the shore;
generally formed from sediments deposited by long-shore drift

a low-lying trough formed by two parallel faults

a narrow, relatively flat surface, bounded along one edge by a
steeper descendling slope and by a steeper ascending slope on
the other - thils glves a step-llke profile

a sand or gravel bar (or spit) connecting a former island with
the mainland

an upstandlng surface boulder separated from the parent rock by
erosion along joint planes - usually from granitic rock
undermined and dislodged cliff material actively undergoing
wave erosion, sometimes sand-covered, lying at the base of
¢liffs at the inner edge of the shore platform
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The study area has a temperate climate,
weather coming generally from the west
as an Irregular successlon of anticyc-
lones and depressions (highs and lows).

The reglon represents a transition from
the winter rainfall maximum typical of
the southern Australlan coastline to the
more uniform rainfall of coastal south-
eastern Australla. Prolonged droughts
are uncommon. Precipitation i1s highest
in winter, but the summer months average
40==50 mm of raln, or more at higher
elevations. The areas around Giffard,
Rosedale, Seaspray, Stradbroke, and, to
a lesser extent, Traralgon have less
seasonal variation in their rainfall
than areas further west. This tendency
away from the Mediterranean-type climate
(winter maximum rainfall) 1is due to the
marginal influence of the east coast de-
pressions, whlch are the chief source of
rain in East Gippsland.

The most detalled analyses by the Bureau
ol Meteorology of the climate of the
study area are contalned in the Central
Planning Authority report 'Resources
Survey: West Gippsland Reglion'. 1In
fact, much of this chapter 1is based on
data published by the Authority, but the
most recent records for rainfall, tem-

CLIMATE

perature, and several other meteoroclog-
1cal statistiecs have also been lncluded.

Rainfall

Appendix 3A lists monthly and annual
average rainfalls for 32 stations in the
study area, which has a rainfall var-
iability among the lowest in Australia.
Rainfall is generally well distributed
throughout the year, and 1s highest from
May to October. While the whole region
shows a winter rainfall maximum, this
becomes so reduced to the north-east of
the Strzeleckis that this zone may be
conslidered as having a uniformly dis-
tributed rainfall. (According to Gaff-
ney (1971), 1if

1 (Nov—=Apr.) median rainfall
— = 1-3:
1.3 (May--0Oct.) median rainfall

then rainfall distribution is uniform.)

The wettest parts of the Strzeleckls
average some 1,500 mm of raln annually;
for almost all of the ranges the average
exceeds 900 mm. The easternmost portion
of the study area 1s in the lee of the
Strzeleckis, which means that the rain-
fall declines sharply from the main
ridge to the foot of the range. From



Madalya to Yarram, a distance of 18 km,
the decrease 1s 550 mm (compared with a
rise from Koo Wee Rup to Korumburra of
400 mm in 38 km). There is a further
drop of 170 mm across the plalns between
Yarram and Seaspray. Rainfall decreases
also 1n the Latrobe Valley from Yallourn
eastwards to Flynn, Map 10 (Topo-
graphy, Rainfall, and Catchments) shows
the reglonal distributlon of rainfall.
The easternmost parts of the study area
recelve only some 550-~600 mm each year.

Heavy falls of rain (50--100 mm) have
cccurred throughout the study area dur-
ing all months, but 1n the wetter dis-
tricts such downpours can be even more
intense; Boolarra has recorded 193 mm of
rain in 24 hours. These are more like-
ly during summer, when the atmosphere 1s
capable of holding more water vapour
than in the colder months. (Boolarra's
extreme occurred in February.) However,
the wettest 10 days ever recorded 1n
South Gippsland were between 14 and 23
June 1952, when Carrajung recelved U475
mm; Callignee South 447 mm; and Black-
warry 609 mm. The Latrobe Valley was
extensively flooded after the first
couple of days of this perlod.

Length of growing season

Statements on the length of growlng sea-
sons are based on the criterion of 'the
month of normally satisfactory rain-
fall', during which there 1s a better
than 50% chance of exceeding 'the effec-
tive rainfall'. The latter quantity 1s,

65

in simple terms, 'the amount of rain
necessary to start germination and to
maintaln growth' and 1t depends on both
rainfall and evaporation. At the end of
the period of effective rainfall, the
water stored in the soll allows plant
growth to contlnue for some time.

The growlng season in the wetter parts
of the study area usually lasts at least
10 months, and it is only slightly
shorter elsewhere. Low winter temperat-
ures, however, can affect plant growth
and interrupt the growing season - this
effect 1s probably greatest in the east-
ern Strzeleckis. Conversely, irrigation
and fallowing have extended the length
of the growing season; the former pro-
vides water in dry months and the latter
conserves water in the soill. The most
favourable perlods for plant growth are
the late spring and toc a lesser extent
the autumn, because the rainfall then 1s
usually adequate and temperatures are
favourable.

Floeoding

Desplte the high rainfall, floods in the
ranges are infrequent and short-lived.
The soil is often quite permeable and
streams rapildly discharge floodwaters.
Downstream, however, in the broader,
flatter valleys and on the plains,
flooding 1s an annual problem that has
been partly solved by engineering works.

The Latrobe River, In the north of the
study area, drains an extensive area of
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Gippsland's wetter country and is par-
ticularly liable to flooding.

In addition, floods are not necessarily
confined to winter. The disastrous
floods of 1934--35 occurred after a
period of abnormally high summer rains.
(The Princes Highway at Rosedale was 1.8
m under water.,) Serious flooding also
occurred in 1954 and 1978.

Drought

The plains around Giffard have had the
greatest number of recorded droughts and
dry spells in the area, with the flat
country around Flynn slightly more
assured of effective rainfall. On the
other end of the scale the Strzeleckils
rarely go for longer than a month with-
out rain, but the northern slopes dry

out to a greater degree Iin summer than
those in the south.

Temperature

Meteorological stations with lengthy
records of temperature are infrequent in
rural Victoria, but two In the study
area give an indication of regional
trends. In addition, figures from East
Sale and Yallourn will be considered.

All parts of the study area have occas-
ionally experienced temperatures greater
than 38°C (100°F). Four representative
maximum temperatures are: Leongatha
43,99C; Olsens Bridge 39.99C; Wilsons
Promontory 41.1°C; and Yallourn, 44.4°C.
The highest maxima are usually recorded
on the plains inland from the coast and
in the Latrobe Valley.

Table 3

MINIMUM TEMPERATURES (°C)

Olsens Wilsons Yallourn East

Bridge Promon- Sale
tory

January
Absolute minimum 0.8 5.5 .o 3.5
Average minimum 9.5 14,0 12.9 12.9

July
Absolute minimum 6.1 == 1m0 - 3.8 - 5.5
Average minimum 1.8 8.0 4.8 3.3




Days above 38°C occur about three times
a year on average 1n the Latrobe Valley,
about twice annually at Leongatha, and
less frequently along the coast and in
the ranges - for example, once during
each 5-year perlod, on average, at
Wilsons Promontory.

Average minimum temperatures throughout
the year are highest on the coast, and
the limited data in Table 3 illustrate
this point.

Table 4 shows that the average dally
range of temperatures 1s highest inland
and fluctuates only slightly along the
coast. For any month of the year, max-
imum temperatures are likely to be high-
est and minimum temperatures lowest in
the far north of the study area in the
Latrobe Valley,

Table 4

AVERAGE DAILY RANGE OF TEMPERATURE {DG)

Olsens Wllsons Yallourn East
Bridge Promon- Sale
tory
Least range

Jul Jun Jun May )
9.0 4.0 6.9 Jun)
Jul)
10.2

Greatest range
Jan Dec Jan Jan
14,2 6.5 L2 il 12.5
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Topography has a considerable effect on
temperature. Each Increase of 100 m in
altitude decreases temperatures by about
1°C. Thus, Olsens Bridge (183 m) has
the lowest maxima and minima of the

four stations discussed here, and higher
altitudes in the Strzeleckis would have
correspondingly lower temperatures.
North-facing slopes receive more sun
than those facing south; cold air can
drain overnight into the lower parts of
valleys. Local cloudiness and fog will
also lower local temperatures.

Appendix 3B l1lists further details of
temperatures and relative humidity for
particular localltles 1In the study area.

Relatlve humidity

Relatlive humldity varies little through-
out the year on the coast (it 1s usually
T0--80%). As well winter levels are
generally high 1n the Strzeleckl Ranges.
Relative humidities during summer at the
inland stations are generally similar.

Sunshine

The followlng 1s quoted directly from
the Central Planning Authority's report
of 1968 on West Gippsland, but relates
fairly closely to the study area.

'The annual total hours of sunshine app-
roximate to 2,000 hours in the cloud-
lest part of the Strzeleckl Ranges.
Elsewhere totals are higher than this
and, in the sunniest sectlon in the ex-
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FIGURE 5
SOLAR RADIATION

Mean dailly solar radiation lor Yalourn
based on the period Movember 1974-
April 1877 expressed in cal em 2 day™!
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treme south-east, are probably over
2,250 hours. Totals along the exposed
coast are probably slightly lower than
over the interior lowlands.

January is the month of greatest sun-
shine with totals at most places ranging
between 225 and 250 hours. February
totals are Jjust under 200 hours in parts
of the far south and north but elsewhere
are slightly greater. March totals are
very little less than those for Feb-
ruary. In April the hours of sunshine
range between jJust under 150 and 175
whilst May totals are between 125 and

150 with slightly higher values in the
far south-east. HNovember hours range
between 180 in the far north and approx-
imately 220 in the south-east, whilst in
December averages are chlefly over 225
and are over 250 hours in the far
south-east.!

The mean number of hours of sunshine re-
corded at Yallourn totals about 2,120.
The average for June is 106 hours, but
the monthly total has been as low as 85
hours.

so0lar radiation flux

Figure 5 indicates the incldent monthly
solar radiation at Yallourn, based on
the period between November 1974 and
April 1977.

Values are likely to be higher in the

eastern and north-eastern parts of the
study area and lower in the ranges to

the south.

Evaporation

Data on evaporation are avallable for a
number of locatlions in the study area
(see Table 5). Data in Table 5 have
been corrected to allow a comparison be-
tween statlons. Evaporation 1s measured
as the loss of water from a pan of
standard diameter. It 1s highest 1n the
north, from Yallourn towards East Sale,
and decreases towards the coast (Dutson
Downs) and in the more mountainous areas
of the Strzeleckis where radiation 1lnput



is lower. Only 4 months of Class A pan
data were avallable from Tidal River,
but comparison with the corresponding
perlod at Yallourn showed that the Tidal
River evaporation was some 76% of that
at Yallourn. Thus a Class A pan evapor-
ation of about 1,060 mm 1s suggested for
Tidal River. The coastal plains in the
viclinity of Yarram would experlence an
annual evaporatlion of some 1,200 to
1,300 mm, Thus, over much of the study
area, but especially the northern and
eastern areas, annual evaporation ex-
ceeds annual ralnfall.

Monthly levels of evaporation generally
fellow the variation 1in radiation input,
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and range from a low of about 35 mm in
winter throughout the area to a high in
summer of between 120 mm at the coast
and 200 mm to the north of the study
area.,

Fog

A mist 1s recorded as a fog when wisi-.
bility, observed around 0900 hours, is
less than 1,000 m.

The condition is relatively common in
the Latrobe Valley in the cooler months,
due to strong radlation cooling and cold
air drainage. Coastal fogs are caused
more by radiatlion cooling and molsture

Table 5

ANNUAL CLASS A PAN EVAPORATION IN CENTRAL GIPPSLAND

Station Latitude Longitude Evaporation (mm)
(2.9 (E.)
Dutson Do'.-msA 38°13" 146°19" 1,315
East Sale’ 38%06 147%08" 1,466
East Tarwin® 389321 146°15¢ 1,080
Hazelwood 38%17" 146°231 1,370
Maryvale® 38%714 " 146%251 1,130
Yallourn 38°11 146°221 1,400

A Original observations were multiplied by 1.07 to allow for effect of birdguard.

B Original observations were multiplied by 1.20 to convert from Australian Sunken

Tank to Class A pan evaporatlon.
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Table 6
MEAN NUMBER OF FOG DAYS FOR SOUTH GIPPSLAND AND OTHER STATIONS
Total
Station Period Jan. Feb. Mar. Apr. May June July Aug. Sep. Oect. Nov. Dec for
year
Warragul 1962<=TK 0.3 0.7 0.6 2.1 2.1 3.4 2.8 1.9 0.9 0.2 0.1 0.2 15.4
Wilsons
Promontory 1957--75 2.0 2.1 1.0 0.8 0.3 0.3 0.1 0.5 0.4 1.7 1.5 1.4 12.0
Yallourn 1957--7% 0.9 1.6 3.9 5.8 5.4 6.8 5.7 4,9 3.6 2.4 1.1 1.0 43.1
Olsens
Bridge 1962=~78 05 0.9 0.9 14 3.2 3.9 3:3 1.9 0.6 0.6 0.2 0.1 1T7.4
Noojee 1965~--75 0.2 0.5 1.2 2.5 6.2 T7.5 6.5 4,2 1. 0.5 0.1 0.2 31.0
Cape
Schanck 1962--75 0.4 0.5 0.2 0.7 0.6 0.8 0.4 0.3 0.2 0.5 0.3 0.2 5.0
Maffra 1965--75 0.2 0.9 2.5 1.5 1.7 3.0 1.1 0.7 0.2 0.7 0.2 O 12.7
Erica 1965--75 0.4 0.6 0.9 0.7 0.5 0.6 0.3 0.4 0.2 0.5 0.5 0.4 £.1
advection from the south-east or east. of fog. The maximum monthly frequency

Sea fog occurs infrequently over the
Tasman Sea but may be moved onshore with
easterly winds.

Table 6 shows the mean number of fog
days for each month and for the year for
several Gippsland stations. The great-
est Inecidence of fog has been recorded
at Yallourn and Noojee, both of which
are in the lower parts of valleys where
cold alr drainage favours the formation

for inland stations occurs 1n late aut-
umn or early winter, when clear night
skiles allow strong radilation cooling.

Coastal stations have a rather different
pattern. Cape Schanck shows a weak
autumn or winter maximum while Wilsons
Promontory shows a maximum 1in late sum-
mer with a minimum in winter. Thils
latter variation 1s also evident at
Lakes Entrance and Point Hilcks.



Frosts

Marine influences and local aspeect have
a considerable effect on minimum temper-
atures and hence on the occurrence of
frost. Frosts are very rare on the ex-
posed coastline of the study area. Mov-
ing inland across the plains, the period
without frosts decreases rapidly to
around 7 months of the year. In higher
areas, especlally in valleys, the frost-
free period is shorter. Frosts have
occurred during all months at Olsens
Bridge.

Snow

Snow settles on the highest parts of the
eastern Strzeleckis two or three times a
year, even less frequently on the hills
around Mirbcoco Nerth and Korumburra, and
in the west of the range in general, and
seldom on the peaks of Wilsons Promon-
tory. On 31 May 1977, however, excep-
tionally heavy snow fell over much of
the study area, including, surprisingly,
parts of the coastline. It disrupted
road traffiec briefly and lay for several
days in sheltered localitles in the
hills.

Wind

Winds are most frequently westerly, with
easterlies and north-westerlies occurr-
ing less frequently in winter. During
summer, westerllies and easterlies pre-
dominate, with south-westerlies less
common.

Tl

Sea breezes, roughly perpendicular to
the coastline, often occur along the
coast during summer,

Wind speed and direction are affected

by topography and therefore considerable
local variation occurs, especially in
valleys. On elear, still nights, local
dralnage winds occur, which flow down
slopes and along the valleys.

Mean wind speed for Yallourn at 12 m
height (based on data from 1955 to 1972)

FIGURE &
MEAN WIND SPEED YALLOURN (km hr Y

= MEAN FOR YEAR
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is shown in Figure 6. The highest wind
speeds observed at Yallourn during this
period were between 73 and 99 km per hr.
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8. WATER RESOURCES

As can be seen from the previous chap-
ter, the region 1s reliably and well
watered compared with northern and west-
ern Victoria. Topography, rainfall, and
catechments are detalled on Map 10.

Surface Water
MajJor streams

A 30-km stretch of the Latrobe River,
including its Junction with the Tyers
River, falls within the study area. The
other main streams flow either north or
south from the Strzeleckis. The north-
ern watercourses drain into the Latrobe
RHiver and those in the south flow into
coastal inlets or discharge directly to
the sea.

Coastal streams

The most important streams along the
coast from west to east are the Tarwin,
Franklin, Agnes, Albert, Jack, and Tarra
Rivers, and Bruthen and Merriman Creeks.
All draln to the sea, and, apart from
the Tarwin River and Merriman Creek, are
relatively short with small catchments,
as are the streams on Wilsons Promon-
tory.

The aggregate annual yleld from these
streams, as measured at exlsting gauging
stations, 1s around 430,000 ML. Many of
these are in the upper parts of the
catchments, however, and consequently do
not register flows of lower tributaries.
The comblned area of the catchments is
3,210 square km, of which 80% is in the
study area.

Lower reaches of Tarwin River
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Latrobe Hiver basiln

This basin is around 4,000 square km in
area. Apart from the Latrobe and Tyers
Rivers, the main streams within the
study area that are part of the Latrobe
drainage system are, from west to east,
Morwell River (with 1ts tributaries
Little Morwell River and 0O'Grady,
Middle, and Bllly Creeks), and Water-
hole, Traralgon, and Flynn Creeks. The
tributaries have a total annual yileld of
about 79,000 ML. Their combined catch-

Bend on Latrobe River

ment of 1,140 square km, 90% of whieh is
in the study area, constitutes a quarter
of the Latrobe River drainage basin.
They contribute about 20% of the Latrobe
River's flow at Rosedale,.

ctream gauglng

The quantity of water ylelded by a
catchment depends on the total annual
preclpltation, minus the proportion lost
as evaporation, transpiration, and seep-
age through to the water table.

In most instances, stream-flows in the
study area have been reccrded for only
the last 20 years., It is therefore hard
to predict with certainty the extremes
of flow that are likely to occur in
South Gippsland. Stream-gauging sites
are recorded on Map 10.

As with most Victorlan streams, the wat-
ercourses in the study area show great
variaticns in flow from year to year
because of the difference in total
annual rainfall. During most years,
however, only 5--15% of the annual dis-
charge occurs 1in summer.

Table 7 shows the characteristics of
the main streams in the study area;
Figure 7 shows the varliablility of
stream-flow for four of these rivers.

Water quality

The suitability of water for domestic,
stock, and irrigation use is affected by



Table T

STREAM CHARACTERISTICS
hrea of Average
Stream Gauge location Sessonal flow catchment  annual discharge Flow variability Recorded salinity Total cate t
(%) (km® above ('000 ML) (ML/dny) {flow, ML/day)} aren (k=")
Aut. Wip, Spr. Bum Max, Min. Mean : Min, Mnx, Min.

Southward-floving streuss

Tarwin River Meeniyan 2 50 3 b 1,067 L&T 73 215 18,200 T 500 58 1,529
1960--61 1967--66 (B&) {3,568)

Lilly Pilly Tidal River 2L 33 32 1k g 2.8 0.6 1.k 54 0.2 2680 o0 (1

Creek 1970==T1 19T2==T3 (2) {1}

Franklin Henwood Bridge 17 W 32 11 b hg 5.5 2y 5,700 0.5 250 19 160

River 1952-=53 1967--6A [13) (276}

Agnes River Agnes Falls 17 M 3 9 67 s T 26 2,100 0.7 W00 30 100
1970--T1 1967--68 (g} {42}

Albert River Hinvatha 13 k1 33 13 il by 6 1T 2,900 2.7 160 60 304
197T0==T1 196T==68 (9] (9}

Jack River  Madalya 13 W 33 1 2% b R | 1k 2,300 2 125 50 92
1952-=53 1959--60 (7 {17h)

Tarra River Yarran 1 b 32 13 218 1kl 8 by 6,800 - 333 27 336
1952--53 1972--T3 {5} {187}

Bruthen Tarram-- b S 15 18 1h 1 6 1,200 = kg1 L5 215

Creek Traralgon Rd 1956--57 1972--73 (1) (86)

Merriman Gormandsle 19 29 3 18 3% 2% 6 17 958 1.k 148 53 LA3

Creek 1969-=T0 1967-=58 (7 (51)
Borthvard-flowing streams

Little Mor- Booclarrn 1 ke 3 12 5k 17 5 10 3T 3.6 227 80 51

well River 196h--65 196T--68 (112) (6T)

Middle Cresk Yinnar Scuth M k33 8 &y ar 5 20 1,588 - 255 100 3]
1956-=5T 196T--68 {3) (53]

Billy Creek  Yinnar 9 52 W 5 Lo 17 2 8 1,026 . LS 12k L8
1956-=57 1967--68 {0.2) (k3]

Morwell Yallourn 12 b5 36 T 621 213 L2 11 9,018 9.7 £78 96 622

River 1956-=5T 1967--68 (flow rates not known)

Traralgon Koornalla 12 ks 33 0 B8 52 B 28 3,500 0.7 243 60 320

Croak 1956--57 196T--68 (13T} (392)

Flynn Creek  Flynn T 52 29 & oz 21 [ 1w 1,k00 - 1,782 127 105
1956==5T 1955=-60 ) (=) (119)

Latrobe Rosedale 15 35 3% 1k balk 3,253 2ve ok 7 50k 30 4,810

2 127,000 11
River 1952—=53 1967--68 {June 1978) {117)  (not known) {above Sale)
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FIGURE 7
STREAM-FLOW VARIABILITY
SOUTH GIPPSLAND STUDY AREA _DISTRICT 2
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a number of properties, one of the most
important of which is the salinity,
measured as the total quantity of dis-
solved solids (TDS). In general, 500

mg per L is the upper limit for domestic
and industrial use, and 1,000--1,500 mg
TDS per L the upper limlt for irrigat-
ion. Water with 1,500--3,000 mg TDS per
L 153 sultable for most livestock, and
can sometimes be used for irrigation.

The streams flowing into the Latrobe
River have been sampled intensively for
sallinity since 1957. Maximum TDS has
been 1,782 mg per L at Flynn Creek; at
this time the stream had ceased to flow.
In contrast, the minimum value at the
same location was 127 mg per L when rate
of flow was 119.2 ML a day. Lower sal-
inities are usually found in most other
streams, for instance, the maximum value
that has been measured for the Tarwln
River 1s 500 mg TDS per L in May 1976.

Lakes

There are no lakes 1in the study area
except for those industrial, domestie,
and agricultural storage lakes produced
artificially, and some abandoned, water-
filled quarries. There are many swamps
along the coast, some of which are ex-
tenslive (for example, Jack Smith Lake
and Lake Denison), and a few inland in
the Mullungdung State Forest (such as
the privately owned Kangaroo Swamp).
The coastal swamps may be elther fresh-
water or sallne and can vary greatly 1n
slze, depending on seasonal rainfall.



Groundwater

Groundwater 1s contained in, and flows
through, bodies of permeable rock known
as aquifers. There are two maln types
of aquifer in the study area - the more
productive, permeable strata of the
foothlills and plalns, and the less im-
portant fractured rock aguifers of the
Strzeleckl Range, Hoddle Range, and
Wilsons Promontory.

Figure 8 shows the general locations of
the aquifers of South Gippsland, and

Table 8

i

Table 8 detalls the most useful aquif-
ers.

Permeable Roeck Aquifers

The most important aguifers in the study
area are the unconsolldated sands and
gravels within the Latrobe Valley Group
and the Bolsdale Formation. Recent
alluvial and coastal deposits are also
important in some areas. Two other for-
matlons, Gippsland Limestone and the
Haunted Hills Gravels, are less signifi-
cant.

AQUIFER CHARACTERISTICS

Area Leongatha Thorpdale Moe Morwell Yarram Woodslde Tarwin
Equivalent
quifer system Basalt Basalt Latrobe Valley Group ggi;giign Eﬁrﬁﬁ%?ggle
Depth of aquifer (m) 10--80 10--80 25--250 25--350 150--350 25--T0+ 3--6
Quality (mg TDS per L) 130--2,000 100--400 120--130 300--500 150--B40  500--1,500+  250--500
Yield*® (L per sec.) Medium Low--high High High High--very high Very high Low--medium

lata: Department of Minerals and Energy.

' Bore hole diameter is generally o. 150 mm. Ylelds: low, 0--0.2 L per sec. (sultable for stock and domestic water
supplles); medium, D.EE—l L peﬁ sec.; high, 1--10 L per’sec.; very high, > 10 L per sec. (sultable for town supplies

and for irrigation).
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Latrobe Valley Group

Thils group contalns sands, gravels,
clays, and brown coals, and is the mailn
aquifer system in the Moe Swamp Basin,
the Latrobe Valley, and along the south-
eastern margin of the Strzeleckl Ranges.
The aquifer 1is recharged by run-off from
areas of outerop along the flanking
highlands, and the water 1s usually of
good quality. At Morwell, the salinity

A fern gully marke the course of Turtone
Creek, tributary of the east branch of
the Tarwin River

is 300--400 gm TDS per L; around Yarram
and Welshpool, salinities range from 500
te 1,000 mg per L. Ylelds from bores of
up to 50 L per sec., are usual.

Groundwater ranging in temperature f{rom
20 to 70°C flows from State Electricity
Commisslion bores at Morwell and Yall-
ourn. The cause of thls heatling has
been assigned variously to oxldation in
gsitu of the coal within the Latrobe Val-
ley Group, or to an above-normal temper-
ature gradient caused by a heat source
at shallow depth. The water 1s cooled
in the Hazelwood Cooling Pond and helps
satisfy the need for water for indust-
rial use and firefighting at Morwell
open cut.

The excavation of ccal at Morwell 1is
made difficult by pgroundwater under
pressure forcing up the floor of the
open cut as ccal 1s removed. This sit-
uation necessitates an extensive program
of pumping to reduce aquifer pressure,.
Currently, 2 tonnes of water are removed
for each tonne of coal produced. The
removal of this water has lowered the
regional groundwater by up to 120 m at
Morwell.

The lowering of pressures, and other
circumstances, have led to horizontal
displacements and vertical subsidence as
great as 2 m at the edge of the Morwell
open cut. The southern part of Morwell
townshlp 1s affected by such movements.
Simllar effects are foreseen for the Loy
Yang open cut.
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Bolsdale Formation

In the Woodslde area, the Latrobe Valley
Group 1is overlaln by sands and clays of
the Beolsdale Formation. These strata
contaln one of the most 1lmportant aqui-
fer systems 1in Glppsland and it has been
extensively tapped around Sale for
irrigation and domestle purposes. Sal-
inities range from 500 to 3,000 mg TDS
per L, with high concentrations of iron.
If the water 1s to be used for drinking,
then it must be aerated beforehand to
precipitate some of this 1mpurlty.
Within the study area it is used prim-
arlily for stock.

Gippsland Limestone

This formation contalns some groundwater
but 1s generally a poor aquifer because
of its impermeablility. Locally however,
the limestone contalns abundant shell
fragments and pore spaces, and yields
reasonable guantitlies of water for stock
and domestlc purposes.

Alluvial and coastal deposits

The alluvial deposits of the present
rivers probably contain goocd ground-
water, but they are largely undeveloped.
At Shallow Inlet and Venus Bay, coastal
sands yield small quantities of water
sultable for use domestically and by
stock.

Low yilelds of groundwater of a reason-
able quality (around 600 mg TDS per L)

have been obtained from the lower part
of’ the aeollanite dunes and from the
underlying non-marine sediments at Yana-
kie. Excessive use of groundwater in
coastal areas could lead to saltwater
intrusion and permanent damage to the
aquifers,

Fractured Rock Aquifers

The highlands of the study area consist
of consolidated rocks that have ylelded
only minor flows of groundwater. Com-
posed principally of Palaeozole and
Mesozoic rocks, they are represented in
Figure 8 as a pre-Tertiary aquifer sys-
tem.

Palaeozole rocks

These rocks conslst mainly of sandstone,
shales, and granites and, although loc-
ally faulted and Jjointed, thelr ground-
water potential is considered low.

Mesozolc rocks

Felspathic sandstones and mudstones of
the Strzeleckl Group are usually of low
permeability, but yield moderate quan-
tities of groundwater of 1,000--3,000 mg
TDS per L at Meenlyan. Springs formed
by groundwater from this system contrib-
ute to some stream-flows in the area.

Older Volcanlies

Tertiary basalts occur along the south-
eastern and northern flanks of the



Strzeleckl Ranges, and in a belt extend-
ing from Moe through Mirboo and Leon-
gatha to Koonwarra.

They often yield reasonable quantities
of good-quality water, generally of less
than 1,000 mg TDS per L. Where the
basalts have weathered, however, theilr
permeabllity 1s reduced; complete weath-
ering results in an 1lmpervious clay.

Some of the small areas of basalt pre-
erved by faulting often contalin quantit-
ies of high-quality groundwater. For
example, a restricted block of lava at
Leongatha contains groundwater with a
salinity of less than 500 mg TDS per L.
High yields can be obtained, but only
briefly, as the total amount of water in
storage is typically limited due to the
restricted size of the basaltic ocut-
crops.

At Thorpdale, groundwater from these
aqulfers 1s used for irrigating potatoces
on the red 'voleaniec' soils.
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Lowver reaches of Tidal River, Wilsons
Promontory

Glossary
Aquifer - a water-bearing geological formation
Artesian water - subsurface water under sufficient pressure to force it to
rise up a borehole to the surface wlthout the need for
pumping
Basin - a tract of country drained by a river and its tributariles
Confined aquifer - an aquifer, bounded above and below by beds of distinctly

lower permeability, in which the water 1s under arteslan

pressure

Groundwater = All subsurface water
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9.

Five factors influence so0il formation:
parent materlal; topography; climate;
bilological influences; and the length of
time over which the soll has developed.
In certain environments the soils show
clearly that the 1lnfluence of cone or two
factors has predominated.

The type of parent material may override
other factors, but, although rock type
may influence the dissection and slope
of the country, in certain situations
the topography will determine the soil
type. In the study area this has occur-
red on the swamps of the coastal plain,
where high ralnfall, flat topography,
year-round stream-flow, and a shallow
reglonal water table have led to the
formation of permanent swamps in which
peaty solls have developed.

In steep areas the greater erosion means
that weathered materlal does not accum-
ulate, but is moved downslope by water
and gravitation. In large areas of the
Strzeleckls, however, deep solls have
evolved due to the easily weathered
sedimentary rock, high ralnfall, and
relatively stable forest vegetation. 1In
other very steep areas only a thin skel-
etal soil may cover the fragmented
parent materilal.
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SOILS

Rainfall has affected soil development
throughout the study area, forming
strongly leached solls that are general-
ly infertlle and acidic.

Reglonal Soll Surveys

The solls of the study area have been
surveyed broadly and certain tracts have
been 1lnvestigated in detall. A.P.M.
Forests Pty Ltd has mapped 1ts plantat-
lons and forests; the Department of
Agriculture has made several local stud-
les; and the Soll Conservation Authority
is currently delineating the land sys-
tems of the catchments of the Gippsland
Lakes.

Map 7 shows the land systems of the
study area, and thls can be used, with
the land systems table in Chapter 12, to
locate the main groups of soils. Figure
9 also gives a generallzed dellneation
of the distribution of soils. In the
field, distribution is much more compli-
cated.

Soll Properties and Plant Growth

The physlcal nature of the soll together
wlth the prevalling climate and topo-
graphy govern the soil's ability to
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store water, while the so0il's chemical
properties determine the supply of
plant nutrients. Physical properties
include texture, structure, permeabili-
ty, and shrinking and swelling charact-
eristics.

Sands are permeable and well drained
when the water table is deep. This
water is, however, unavallable for use
by most plants during the dry season.
Many clay solls can store large amounts
of water, but are often waterlogged 1n
winter in the study area. Horilzonzs of
clay, or ironstone concretions ('coffee
rock') may impede the movement of water
and roots. On the other hand, water
trapped above a layer of coffee rock at
depth may form an important reservoilr
for deep-rooted herbaceous plants at
times when the surface soll layers have
dried out.

The most important chemical properties
are the guantities of nutrients avall-

able to plants, the amounts of clay min-

erals and organic matter, the degree of
acidity or alkalinity, and the presence
of any toxlec concentrations of chemicals
such as salt.

Classification of Soil Types

Northcote (1971) evolved a system with
four primary divisions for classifying
Australian soils.

¥ Organic solls--all solls containing
more than 20% organic matter
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¥ Uniform soils--the texture changes
little down the profile

* Gradational soils--those that have no
sharp changes 1n texture down the
profile, but gradually become more
clayey with depth

¥ Duplex solls--these show a sharp
change of texture between the surface
horizons and the subsoll, the subsoll
being much more clayey than the top-
soil

Table 9 shows the soll groups in the
study area, largely derived from the
work of soll sclentists in CSIRO and
the Soll Conservation Authority of
Victoria (see references).

The most wildespread solls are described
in more detall below.

Organic Soils
Peaty soils

Peats are formed in environments of low
biological and chemical activity where
the rate of accumulation of organic
matter exceeds the rate of decomposit-
ion.

The study area has no pure peats, but
peaty solls have been formed locally in
many of the coastal swamps, flood-
plains, and tidal zones of the study
area, particularly in the Tarwin valley,
at Yanakle, on the delta of the Albert
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Table 9
S0IL GROUPS, NOMENCLATURE AND DISTRIBUTION IN THE STUDY AREA

B.C.A. (1975) *

Stace at al.(1968)

Skene (1968) #=

Northeote et al. (1975)

Distribution

UNIFORM TEXTURE
Peaty black clays

Calearecus sand
soils, uniform
texture

Coarse sand soils,
uniform texture

Leached sand soils
with hardpan,
uniform texture

Weakly different-
iated pale sand
goils, uniform in
texture

GRADATIONAL TEXTURE

Brown gradational
soils

Humic gleys

Calcarecus sands

Giliceous sands

Biliceous sands

Brown podsolic
solls

Acid swamp scils

Calcareous dune
sanda

Skheletal soils

Sandy podsols

Skene did not map

Yellowish grey
friable earths

Dense dark pedal
non-cracking clays
{on plaing)

(ur 6.42)

Whitish calcareous
sands (on aeolian
dunes) (Ue 1.11)

Fale-grey brown
gends (on hills)
(Ue L,11)

Bleached sands with
pan {(on meclian
deposits)

(Ue 2.33)

Whitish siliceous
sands (Uc 1.21)

Brown acid structured
earths with rough-ped

fabric (on hills)
(Gn 4.31)

Small areas: Powlett

and Tarwin valleys,
ghores of Anderson Inlet,
Yanakie isthmus, delta
of Albert and Tarra
Rivers, Wilasons
Promontory, Hedley

Yanakie isthmus, Venus
Bay

Wilsons Promontory

Lower Tarwin valley,
Tarwin Meadowa

Dunes lining the Ninety
Mile Beach

Strzelecki Ranges
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A, (1975) * Stace et al. (1968) Skene (1968) ## Northeote et al. (1975) Distribution
gradational Krasnozems Krasnozems Brown acid structured Strzelecki Ranges =--
&, fine earths with rough-ped basalt residuals
wture {i.e. fabric (on hills)
. structured) {Gn 4.31)
EX TEXTURE
.ov duplex Yellow podzolie Upland soils on Hard, pedal, mcid Hoddle Range, Hedley
F: soils miscellanecus mottled-yellow duplex Range, Leongatha area,
rocks soils with bleached AZ Tarwin and Powlett
horizon [on undulating valleys, Rintoul Creek
country and low hills ares
and ridges)
(py 3.41)
ow duplex Yellow podzolic Lowland scils on Hard, pedal, Latrobe Valley plains
8 goils cley sediments neutral mottled-yellow and downs
duplex soils with
bleached A2 horizon (on
undulating country)
(Dy 3.42)
o duplex Yellow podzolic (a) Lowland soils Sandy, pedal, acid (a) (a) Mullungdung and
4 solls on clay and neutral (b) Boodyarn Forests
gediments mottled-yellow duplex
(b) Lowland sandy soils (on undulating (b} Plains around Yarram
soils country) and Woodside

(Dy 5.41, Dy 5.42)

Contained in internal publications

In : Central Planning Authority.

'Regources Survey West Gippsland.'

{Central Planning Authority : Melbourne 1968.)



and Tarra Rivers, and on Wilsons Promon-
tory. They also cccur on the flood-
plain of the Morwell River.

The typlcal natlve vegetation on these
solls is a dense scrub of swamp paper-
bark with scattered emergent swamp gums,
but many areas have been drained for
dairy farming and cropping (especially,
of late, potato-growing). After drain-
age, the organlilc matter in these solls
rapldly decomposes and the subsequent
changes 1in their structure may lower
productivity.

Fhosphorus and copper are the main de-
fielencles. Lime may be necessary for
pasture establishment, and potassium for
subsequent growth. Suffiecient nltrogen
may be supplied by sowing clover, but,
if crops such as cats are grown, nitrog-
enous fertilizers should be applied,

S0ils of Uniform Texture
Calcareous =sand soils

These coarse-textured soils ceccur on the
Recent unconsclidated dunes that have
been stabllized by vegetation along the
coast, and to some dlistance 1lnland,
between the Yanakle lsthmus and Cape
Paterson. They are alkaline, from an
abundance of shell fragments, and occas-
ionally the surface 3--30 cm will con-
taln organic matter, which 1s observable
as a grey or dark-grey horizon. Typle-
ally these solls are loose (though some-
times very weakly bonded to form soft

crumbs) and susceptible to wind erosion.

Calcareous sands are highly permeable
and drain readily:; hence drought-resist-
ant or deep-rooted specles predominate
where these solls still carry natural
vegetation (usually heath or coastal
serub and grassland). Cleared and de-
veloped (as at Yanakie) they can support
a good pasture of grasses and eclovers,
provided phosphorus and potassium are
added and any deflciences in copper are
corrected.

; A -
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Leached sand soil on old dune on
Gellions Run



Deeply leached sands
exposed in sandpit at
Won Wron - humus and
iron pang are promin- .
ently coloured black e -
and broun e

Coarse sand solls

These shallow socills have developed on
the highly siliceous granitic rocks of
Wilsons Promontory. They tend to be
loose, porous, and hard when dry. The
surface loamy sand and light sandy clay
loams grade rapldly into weathered rock.

Such solls carry a variety of forest and
scrub. In the study area the topography
(and shallow depth and low fertility of

the soils) discouraged their development
for agriculture last century, and hence

Wilsons Promontory remained 1n its nat-

ural state.
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Leached sand soils with hardpan

Deep, aclid solls, developed in highly
sillceous materlals in molst coastal
country, are found on the coastal plains
between Inverloch and Cape Liptrap, at
Yanakie, in the Mullungdung and Boodyarn
Forests, and in the Traralgon South--
Calllignee area. They are alsc extenslve
on sandy quartzitic deposits near Grass-
tree Swamp, and between Darriman and
Monkey Creek.

Accumulated organic matter colours the
surface horlzon, which 1s a prominent,
usually thick, bleached horizon over-



lying a very dark brown to black hardpan
Fformed from organic matter, and iron
sesquioxldes (coffee rock) leached down
the profile. Thus the upper horizons
are highly permeable, with an impervious
hardpan below. Besldes being difficult
for roots to penetrate, this can cause
seasonal perched water tables, and
swamps will form if the hardpan 1s very
shallow.

Farmers largely ignored the Tarwln coas-
tal plains until the 1950s, when 1t was
found that, with the addition of super-
phosphate, potash, lime, and copper and
provision of shallow dralns, these soils
grew good pasture. Development for
grazling qulckly followed and now only a
few areas remaln under the origlnal veg-
etation of heath and low woodland.

Silliceous sand solls

Where shell fragments were never present
In a sand, or have been largely dissolv-
ed and leached away, slliceous sand
solls willl develop. [n the study area
these sllghtly acld solils occur on a
relatively narrow strip behlind Ninety
Mile Beach. They are highly permeable,
generally infertile, and susceptible to
wind eroslon 1if thelr plant cover 1is
removed.

Small areas have been sown to pasture in
conjunction with agricultural develop-

ment on more suitable neighbouring soils.

The remaining areas of slilicecus sands
mainly carry coastal grassland.

Gradational Soils
Brown gradational soils

These deep, yellow to brown, acld clayey
solls with good structure ,are found on
Cretaceous sediments in the 3trezeleckis.
The texture of the soil changes down the
profile from loam or clay loam to medium
and heavy blocky clays at 2 m or more.

Brown gradational soil exzposed in
eutting on Midland Highway near Budgeree

Fast



Such solls are highly permeable and
naturally fertile, with some nutrients
derlved from weathered rock and brought
to the surface by roots. The levels of
phosphorus, organic matter, and nitrogen
decline rapidly with intensive use, how-
ever, and the addition of molybdenum is
often necessary for pasture growth. The
soils used to carry a tall native forest
of mountain ash and messmate until large
areas were cleared for dairying. Much
of this land reverted to scrub when
farming proved uneconcmle, however, and
some has been reforested,

Red gradational solls

These are deep, red, acid clayey solls
with good structure (formerly called
krasnozems) found on residuals of early
Tertiary basalt in the Strzeleckis and
around Tyers. In many respects, ineclud-
ing nutrient content, they resemble
brown gradational solls. Because they
'fix' phosphorus (that is, react chemlc-
ally with the element to render it
unavallable to plants), defilcienclies are
common, and additlons of potassium and
molybdenum may also be necessary under
agriculture.

Almost all areas of this soll type have
been cleared of thelr original tall
forest of messmate and grey gum. Today
they are valued for dairying and potato-
growing, especially the less steep
country, which 1s more sultable for
machinery than the steeper hills of
Cretaceous sediments.

Red gradational soil exposed in cutting
at Callignee

Duplex Solls

Duplex soils are difficult to classify
without intenslive surveys, and the foll-
owing three regional examples have many
simllarities.

Acld, mottled yellow duplex solls

These solls occur in the Hedley and
Hoddle Ranges, east and west of Leon-
gatha, on some areas of Mesozole rocks,
in parts of the Powlett and Tarwin vall-
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eys, 1in the catehment of Rintoul Creek,
and in the lowlands and foothills on the
unconsoclldated Tertiary outwash depos-
its. A thin layer of organic matter may
accumulate at the surface.

Sandy or loamy horizons overlie a clayey
horizon, which is mottled yellow-brown
or yellow-grey due to the chemical
effects of repeated waterlogging. The
boundary 1s usually abrupt, except per-
haps when the upper horizon 1s sandy.

In many solls 1ronstone coneretions
occur at thils boundary.

Duplex soils with hard-setting
topaoil and finely struetured
subsoil; developed on Cretaceous
sediments in Western Strazeleckis

They tend to be relatively impermeable,
s0 waterlogging i1s likely where the
upper sandy or loamy layer is shallow.
Fertility is often limited, with severe
deficiencles of phosphorus, potassium,
and nitrogen (offset in pastures by
clover) usual.

Neutral, mottled yellow duplex soills

Resembling the last group in appearance,
these are found on the plalns and downs
of the Latrobe Valley. A few areas carry
native forest of rough-barked manna gum,




but-but, and narrow-leaf peppermint, and
conlferous plantations are a common form
of land use.

Sandy, acid and neutral duplex soils

The contrast in texture in these solls
ls between loose sandy upper horizons
and mottled yellow or yellow-grey clayey
horizons. They have developed on sandy
parent materials 1n the Mullungdung and
Boodyarn Forests and on the plains east
of Woodside. Black ferro-manganiferous
nodules and coffee rock may be present
in these soils.

These solls are deficient in phosphorus
and various trace elements, particularly
zinc, copper, and molybdenum, and so are
not very fertile. Natural vegetation 1s
low open eucalypt forest, which includes
yellow stringybark, Gippsland grey boxXx,
yellow box, and but-but. Most of the
Woodslide Plains have been at least part-
ially cleared and are used for the pro-
duction of fine wool.
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10. VEGETATION

Although the study area 1s relatively
small and has heen widely develcped for
agrlculture, 1t nevertheless has a wilde
range of plant communlties. Most have
been subject to logging, grazing, road-
ing, and burning, however, so thelr
present condition differs from that pre-
valling before European settlement.

Vegetation Prior to Settlement

Originally open forest grew on the foot-
hills of the Great Dividing Range, in
the Hedley and Hoddle Ranges, and in the
Strzeleckls proper, Tall open forest
occurred where solls were deep and fert-
ile with an annual rainfall of more than
1,000 mm., The sheets of sand and gravel
and exposed or very steep slopes carr-
ied low open forest with heathy under-
storey. Much of this vegetation has
been cleared.

The valleys of the Latrobe and Morwell
Rivers were swampy. Thlckets of paper-
bark with emergent swamp gums predom-
inated on poorly drained basins, and the
drier ridges carried low open forest of
manna gum, but-but and narrow-leafl
peppermint, which gave way from Traral-
gon eastwards to a tall woodland of red
gum, Practically all of these areas

were cleared for agriculture, but some
road reserves still carry samples of the
vegetation.

The Tarwin valley also carried large
areas of swamp vegetation, interspersed
with low open forest of messmate and
narrow-leaf peppermint on the more
fertile elevated sites, and wlth heaths
on the poorer soll. The majority of
this land has been converted tc pasture,
as have the swamps and heathlands of the
northern part of the Yanakie isthmus.

The coastal plain running eastwards from
the Hoddle Range across the Albert and
Tarra deltas to Merriman Creek, the
eastern boundary of the study area, car-
ried a variety of native vegetatlon.
Patches of tall open forest and swamp
fringing Corner Inlet in the Foster and
Toora areas gave way to low woodlands,
heathlands, and swamps from Welshpool
and Gelllondale to east of Tarraville.

Inland, on the plains north of Yarram,
swamps and tall open forest (including
pure stands of blue gum) occurred. East
of Tarravlille the country was sandler,
better drained with a lesser rainfall,
and so carried low open forest and wood-
land. Large areas of coastal vegetation



and non-perennial swamps occurred behind
Ninety Mile Beach. Agricultural devel-
opment, inecluding dralnage works, has
led to the elimination of most of this
vegetation.

Desplte wildfires, grazing, and the
introduction of the rabbit, the native
vegetation of Wilsons Promontory and 1its
offshore 1slands, and the islands of
Corner Inlet, has been little altered
compared with that elsewhere in the
study area. In contrast, the stands of
native vegetaticon on the plains and
foothills surrounding the Strzelecki
Ranges have been utilized economically
by the community, and only limited areas
in the highlands, such as Bulga and
Tarra Valley National Parks, reflect the
grandeur of the forests of mature moun-
tain ash that grew there last century.

Around 2660 different species of indig-
enous vascular plants grow in Viectoria,
with more than 1,000 species in the
study area. Twelve endemic Victorian
vascular plants are known in the study
area (see Appendix U4B), but all are
found elsewhere 1n the State.

Significance of Native Vegetation

Native vegetation is important to land
conservation for several reasons.

Plants possess intrinsic interest and
beauty; they also have great economle
and sclentific value and make an import-
ant aesthetic contribution to the land-
scape. Most animals depend directly or
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indirectly on plants for food, and often
for shelter, protection, and nesting
places. Since physical features of the
site - climate, topography, and soils -
largely determine the native vegetation,
the nature of the physical environment
can often be jJjudged by the type of veg-
etation present. Plants are also impor-
tant in protecting secils from erosion.

Classification

The classification of the vegetation on
the public land of the study area is
used both as a legend for mapping and
as a scheme for description. The maps,
even at a scale of 1:100,000, can only
deplct the vegetation generally, but
more detalled accounts are given in the
block descriptions at the end of this
report. The alm of the classification
is to facilitate description of the
vegetation, and to assist in land-use
planning for the area. The classific-
ation of native vegetation in the study
area 1s shown 1in detail on the vegetat-
ion maps (Maps 9a and 9b).

The maps were compiled from plans supp-
lied by the Forests Commisslon, National
Parks Service and various other sources.
They used a varlety of elassifications,
and the form of these data iInfluenced
the classification adopted here.

Structure

Structural forms are the chief means of
classification of vegetation, based on
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the height and crown density of the
tallest stratum. The forms follow the
scheme proposed by Specht (1970), but
have been altered slightly to sult more
closely the regional vegetation belng
studied. The structural forms are shown
in Table 10.

Floristles

Within each category of structural form,
commonly occurring combinations of

specles have been defined. These group-
ings, although not based on detailed
studies of relations between speciles,
are readily recognizable 1n the fleld
and indicate certain sets of environmen-
tal conditions. In addition to the
forms defined under the Specht system of
classification, several other categor-
ies, including coastal communlitles and
softwood plantations, are used to
delineate special habitats in the study
area.

Table 10

STRUCTURAL FORMS OF VEGETATION
(after R.L. Specht)

Projective foliage cover of tallest stratum

Form and helght class

of tallest stratum

Dense Mid dense Sparse
(70--100%) (30--70%) (10--30%)
Trees (over 40 m) Open forest 1V
Trees (27--40 m) Open forest 111
Trees (15--27 m) Closed forest Open forest 11
Trees (8--15 m) Open forest 1 Woodland

Shrubs (2--8 m)
Shrubs (under 2 m)

Closed scrub #*
Closed heath

Open scrub *
Open heath

Grasses (0-=2 m)

Grassland

* Vegetation found in fresh-water swamps and along drainage lines.



Open forest IV

Tall forests of mountain ash with dense
understorey still grow in the Strzelecki
Ranges and on Wilsons Promontory, occu-
pying fertlle solils on sheltered aspects
where the annual rainfall exceeds 1,000
mm, Clearing for agrlculture has great-
ly reduced their occurrence in the
Strzeleckis, but at the beginning of
settlement, reports of trees greater
than 100 m 1n helght were common. Today
the tallest tree in Bulga Park ls just
over 71 m and has a gilrth at breast
height of 12 m. On Wilsons Promontory,
some stands have been destroyed or dam-
aged by wildfires.

Mountain ash has been planted widely on
abandoned farmland in the Strzeleckis,
and many of these stands now have a
dense understorey of specles typical of
the natural forest: tree-ferns, hazel
pomaderris, blanket-leaf, and musk
daisy-bush. This recolonization probab-
ly developed from pockets of gully
vegetation left uncleared by the early
settlers, and from seed remalnling 1in the
soll.

Open forest IIIL

These forests are found on well-drained,
moderately fertile sclls in areas where
the annual rainfall is between about

650 and 1,000 mm. Messmate 1s ubiquit-
ous and with two exceptlons predominates
in this forest type within the study
area.
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Tall open forest of mountain ash
at Bulga Park

The exceptlions are the pure stands of
silvertop growing at Rintoul Creek, and
the forest on the drier south-eastern
slopes of the Strzeleckls and on parts
of Wilsons Promontory, where the main
specles 1is yellow stringybark. Mountailn
grey gum, narrow-leaf peppermint, and
blackwood are also very common 1n this
type of open forest. Blue gum grows
with yellow stringybark, white stringy-
bark, and messmate 1n the Hedley Range.
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Open forest of yellow atringybark at
Mullungdung

Extensive areas of this forest type,

burnt during the 1951 fire at Wilsons
Fromontory, falled to regenerate and

have been replaced by dense scrub of

hazel pomaderris.

Cpen forest 11
For varlous environmental reasons, for-

ests simllar to open forest III, but
somewhat less tall, occcur widely in the

same rainfall zone, agaln with messmate
almost always present.

Extensive areas of this type II forest
were burnt 1n 1951 at Wilsons Promont-
ory but falled to regenerate and so have
been replaced by dense scrub of prickly
moses.

Other types of open forest II are found
in the study area; for instance, the
chief species north-east of Woodside 1is
frequently Gippsland grey box. Wood-
lands of thls and other eucalypts such
as rough-barked manna gum and yellow box
probably grew on the now-cleared plains
around Giffard. The annual rainfall in
this region is about 550--700 mm.

Open forests and woodland, with yertchuk
the main specles, are common on the
extensive and infertile ocutwash deposits
of Haunted Hills gravels that flank the
Strzeleckis. The annual rainfall in
these areas 1s between 700 and 1,000 mm.

The plains and downs around Churchilll,
Morwell, and Traralgon, except for the
wettest sites, were covered with low
open forest and woodland of narrow-leaf
peppermint, rough-barked manna gum, and
but-but. Open forest of snow gum and
candlebark grew on swampy sites along
the Morwell River.

The annual rainfall in these areas 1s
about 700--900 mm. As the ralinfall de-
clined from Traralgon eastwards, this
vegetation type was replaced by red gum



woodlands with a grassy understorey sim-
ilar 1in appearance to those in far west-
ern Victoria; river red gum predomlnates
around Traralgon, with forest red pgum
becoming more common further east.
Although most of thls latter vegetation
has been cleared for agriculture, rem-
nant stands are found along many roads
and railways. Woodland, including
narrow-leaf peppermint, rough-barked
manna gum, and but-but, alsc grew on the
flats around Yarram,

Open forest 1

A wide range of low forests and wood-
lands is found in the study area.

Yertchuk woodlands are fairly similar to
thelr taller counterparts in the preced-
ing categeory and are found in the Mull-
ungdung State Forest. Narrow-learfl
peppermint, rough-barked manna gum, saw
banksla, and other species form a wood-
land alllance in the same area. Yert-
chuk woodland (without saw banksila)
oceurs at Rintoul Creek.

The woodland of rough-barked manna gum,
messmate, and saw and coast banksia
found on the older dunes on the islands
¢f Corner Inlet 1s a superb example of
coastal vegetation. Similar woodland
grows on Gelllons Run. The bracken un-
derstorey in many of these stands indic-
ates that fires have been frequent.

Shining peppermint, with saw banksia and
yertchuk, make up large areas of wood-
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land around Giffard, Stradbroke, and
Toms Cap.

Silver~leaf stringybark grows in parts
of the Mullungdung State Forest, at
Yallourn, and in the Tarwin valley on
locallzed sites with poor drainage.

Bog gum woodland occurs extensilvely
south of the South Gilppsland Highway be-
tween Welshpool and Outtrim, and on
Snake Island and Wilsons Promontory.

Low open foreet of manna gum growe over
parts of Gellions Run
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Woodland of silver-leaf stringybark at
Monkey Creek

This unusual specles 1s confined to the
Victorian coastline (occurring sporadic-
ally west of Welshpool to the Portland
area) and since 1t regenerates readily,
even on grazed land, 1t 1s often found
on private property. On Wilsons FPromon-
tory, bog gum grows on the margins of
swamps as well as on some of the rocky
peaks where dralnage 1is locally poor.

Three other types of woodland are recog-
nlzed on Wllsons FPromeontory. Saw bank-
sla woodlands are extensive in the drier
nocrth-eastern hills. DMessmate, brown
stringybark, and shining peppermint grow
together over wlde areas. Elue gum and
drooping she-ocak form a characteristic

backdrop to the rocky headlands of the
coastline.

Saw banksla woodlands occur also in
Boodyarn State Forest and at Traralgon
South, and red box woodland grows on
steep exposed slites along the Tyers
River,

Closed forest

There are two types of closed forest in
the study area.

The most westerly stands of 1111y-pilly
in Vietoria occur at lower elevations on
Wilsons FPromontory. The presence of
this warm temperate ralnforest, conspic-
uous 1n the gullies of East Glppsland
but absent from the Strzeleckls, sug-
gests that the eclimate of ecastal South
Gippsland was once rather more wet and
humid than it 1s at present. Several
other specles typical of the East Glpps-
land Jjungle co-exist with 11lly-pilly

at Wilsons Promontory; they include blue
olive-berry, fragrant fern, Jjungle bris-
tle-fern, and fieldia.

Closed forest of myrtle beech, sassa-
fras, and blackwood grows in sheltered
gullies in the eastern Strzeleckis, the
best examples belng 1n Tarra Valley and
at Gunyah and Turtons Creek.

Coastal communities

The sand dunes of Recent origin, which
oceur along the entire coastline, carry



grasslands of hairy spinifex and the
introduced sea wheat-grass and marram
grass. In many areas, however, a coast-
al serub of coast tea-tree, coast
wattle, coast banksia, drooping she-oak,
and common boobialla has now succeeded
the grasslands. Point Smythe and Venus
Bay offer excellent examples of these
vegetational types.

Anderson Inlet, the two Shallow Inlets,
and the shores and islands of Corner In-
let have large areas of salt marsh and
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Salt marseh at Lake Denison
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Open heath on private property at Bald
Hill near Walkerville

mangroves (except that mangroves are
absent from the western Shallow Inlet).
The world's most southerly mangroves
ocecur in the study area. 3Salt marsh 1s
also found around Jack Smith Lake and
Lake Denison.

Heath

Heath consists of low plants with small,
leathery leaves and sometimes includes
clumps of low trees. It is found on
very Infertile sites that are often
waterlogged in winter and/or very dry in
summer. This vegetational type 1ls very
rich in species of the genera listed in
Table 11.
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Table 11

COMMON IN HEATHS

Genus *

Common name

Acacila
Astroloma
Banksia
Bauera
Baumea
Boronia
Brachyloma
Calytrix
Casuarina
Correa
Dillwynia
Drosera
Epacris
Grevillea
Gahnla
Halkea
Hibbertia
Hovea
Juncus
Lepldosperma
Leptorhynchos
Leptospermum
Leucopogon
Lomandra
Melaleuca
Fatersonia
*latylobium
Pultenaea
achoenus
Xanthorrhoea

wattles

heaths
banksias
baueras
twlg-rushes
boronias
heaths
fringe-myrtles
she-o0aks
correas
parrot-=peas
sundews

heaths
grevilleas
saw=-sedges
hakeas
gulnea-flowers
hoveas

rushes
sword-sedges
buttons
tea-trees
beard-heaths
mat-=rushes
honey-myrtles/paperbarks
purple-flags
flat-peas
bush-peas
bog-rushes
grass-trees

¥ Heathlands

are also rich in orchids

Open heath at Gellione Run dominated
by spear grass-tree with scattered manna
gums

In South Gilppsland heaths are found
mainly along the coast; the chilef areas
are Cape Paterson, Walkerville, Yanakie,
Wilsons Promontory, Gellions Run, and
the 1slands of Corner Inlet. A rich
heath flora once occurred as an under-
storey and 1n openings in the woodland
that grew on the northern flanks of the
Strzeleckis; most of this has now been
cleared. Heaths burn readily, but have
great regenerative capaclity through
rootstocks and seed.



Fresh~water swamps and drainage lines

Closed or open scrub with ocecaslonal
emergent eucalypts occurs along streams
and on the fringes of fresh-water ;
swamps; the best examples of thls vege-
tation are on the plains 1n the southern
half of the study area.

Cleared land

Most land dellneated 1n this category on
Maps 9A and B 1= land recently or cur-
rently devoted to grazing. Large areas
of the Strzeleckis, however, were clear-
ed for agriculture but eventually aband-
oned. Thils land now carrlies a dense
scrub of sllver wattle, snowy dalsy-
bush, common cassinia, and bracken fern,
with occasional clumps of blackwood and
remnant eucalypts. In some areas, for
lnstance Dingo Creek, extensive stands
ocecur in which tall blackwood predom-
inates on land abandoned some 60 or more
years ago.

Softwood plantations

Silver wattle, blackwood, black wattle,
common cassinla, and a wide variety of
grasses and herbs are able to survive as
understorey 1ln plantatlons of exotlc
softwoods.

Plant Geography
Since the study area 1s a temperate and

maritime region of generally moderate to
high rainfall, few specles occur that

Closed serub of swamp paperbark at
Walkerville North
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are characteristic of Australia's dry
inland. It 1s, however, located on the
axls of the former land bridge that ex-
isted between the malnland and Tasmania,
and varlous occurrences of plants in the
study area demonstrate that the two land
masses were once linked. Other occurr-
ences pose intriguing questions of plant

geography .

Except for slightly lower railnfall and a
few different species of plants, the
Strzeleckl Range can be regarded as an
eastern counterpart of the Otways. The
two have similar geology (and therefore
topographic conformation and landscape),
maximum altitude, and proximlity to the
sea, Even so, satinwood (which is found
in the Otways, East Gippsland, Tasmania,
New South Wales, and Queensland) 1is ab-
sent from the Strzeleckis. In contrast,
the related notched phebalium grows in
Tasmania and in the Gramplans, Central
Highlands, and Strzeleckls, but not 1in
the Otways.

Wilsons Promontory, which has around 700
native specles, best 1lllustrates the
complexities of south-eastern Australian
plant geography. It shares much with
the hills of South Gilppsland, but also
has many differences. Three Tasmanian
species (oval wedge-fern, island pepper-
eress, and cherry rice-flower) occur no-
where else 1in Victorla. Small shade
nettle is found in Tasmania and New
South Wales but, in Vietoria, only at
one locallty on Cape Otway and through-
out Wilsons Promontory,

The Promontory is the western limit of
several species typical of the warm
temperate gully vegetation in East
Gippsland and coastal New South Wales,
These include fragrant fern, blue ollve-
berry, and 1illy-pllly. White kunzea
and saw banksia are also absent west of
the Promontory (except at Walkerville)
and giant honey-myrtle, whlech is charac-
teristic of the coast from East Glpps-
land to southern Queensland, though not
on the Promontory, grows on Rodondo and
Curtis Islands in Bass Stralt. These
specles have probably survived because
of the mild oceanic climate.

Coast erimson-berry, found iIn Tasmania
and New Zealand, occurs only on the
Promontory and its offshore 1lslands and
at Cape Woolamal. Promontory daisy-bush
is known only from the Five Mile Road on
the Promontory and from between the Win-
gan and Mueller Rivers in the Croajingo-
long National PFark.

During the Pleistocene, fluctuations in
sea level allowed a migration of plant
specles between Tasmania and the main-
land. At other times, the Promontory
must have been physically isoclated as
an 1sland, but, in any case, the swamps
and calcareous dunes of the Yanakie
peninsula would have acted as barriers
to the migration of some speciles.

Specles dispersed from Australia's east
coast, such as 1lilly-pilly, have surviv-
ed on the Promontory because of the
maritime climate.



Plants with their easternmost limits on
Wilsons Promontory include coast bal-
lart, paper-flower, ridged ground-berry,
blotched sun-orchid, matted bog-rush,
and bog gum (apart from an occurrence on
Snake Island).

Brown stringybark is common in the Prom-
ontory heathlands buft absent from
simllar vegetaticon elsewhere in South
Gippsland. In contrast, several specles
occur widely in other parts of southern
Gippsland but are absent from the Prom-
ontory. They include manna gum, narrow-
leaf peppermint, broad-leafl peppermint,
yertchuk, silvertop, white stringybark,
silver wattle, and black wattle.
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The broad vegetatlonal types described
in Chapter 10 are convenlent groupings
to use 1in the description of the dis-
tributlon of animals. Several addition-
al habitats are also dealt with 1n this
section.

The study area has a broad range of
types of vegetatlon and consequently a
diversity of vertebrates: 1including
introduced species, there are 15 specles
of' amphiblans, about 25 reptiles, al-
most 40 freshwater fish, 53 land mammals
(as well as seven species of whales and
dolphins seen in the coastal waters),
and more than 280 birds. Full lists of
the specles and the habitats they fre-
quent in the study area are given in
Appendix 5. This chapter does not glve
details of invertebrates; unfortunately
these animals, despite their importance
and numbers, are rarely surveyed. (One
famous Gippsland invertebrate, the

glant earthworm, has been reported from
Boolarra South.)

Habltats
The habitats lilsted in thils sectlon are

related to mapped vegetation formations
as follows:

FAUNA

Habitat Vegetation unit
Closed forest * 5

Wet open forest *# la, 1lbh, 2a, 2b
Dry open forest * 3a--e

Woodland ¥ bag—ai

Coastal communities ba, 6b

Heathland T

Agricultural land 9a, most rural
freehold land

Wetlands 8
Softwood plantations 10
Ocean and estuary

Towns

¥ These four together make up the gen-
eral forest habltat.

Note however that locallzed features in
any environment, such as dense shrubb-
ery, or hollow trees, may be more impor-
tant to a specles than the surrounding
vegetation.

General forest habitat
Open forest and woodland cover most of

the publiec land in the study area and
support a diverse fauna. Many of the



animal species are widely distributed
within the study area, and have no known
affinity for particular types of forest.
Those specles with a definite preference
for a particular forest type or specific
plant layer in that vegetation are indi-
cated In the followling descriptions.

Closed foreet. In the study area this

only ocecurs in moist sheltered gullies

in the Strezeleckis and on Wilsons Prom-
ontory. From the polint of view of

Mature tall open forest at Yinnar South;
excellent habitat for arboreal mammale
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animal habitat it is similar to wet open
forest,

Wet open forest. Open forests IV and
IIT ecan be conveniently grouped as one
broad animal habitat. The tall trees,
dense layers of shrub and molst, often
ferny, gullies provide a variety of
niches that result in a diverse fauna.

Dry open forest and woodland. Open
forests I1 and I and woodland together
constitute a drier type of forest habl-
tat, which 1s characterized by shorter
trees, a lower and more open understor-
ey, and a shallower litter layer than
the category above.

Coastal communities

This category embraces the dilversity of
vegetatlional types that occur lmmedlate-
ly inland from the beaches and estuariles
within the study area.

Heathland

Such a habitat supports a varlety of
animals, some of which are adapted to
the particular conditions of heath and
are not found elsewhere. Its important
features are the dense low ground cover,
cccasional clumps of trees, and freguent
swampy areas, especlally during winter.

Agricultural land

Management has eliminated many of the
criginal specles from the area, but scme
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Closed heath on Wilesones Promontory -
habitat for the rare broad-toothed rat

(especlally birds) have been able to ad-
apt to the environment, which 1s usually
grassland or a very open woodland.

Remnants of the original vegetation al-
ong roads and watercourses form valuable
connections between areas of uncleared
land, which allow the movement of mig-
ratory and nomadlc wildlife.

Wetlands

These areas, which are seascnally or
permanently inundated by fresh or brack-

ish water, include swamps, reservolirs,
lakes and streams. A number of habitat
zones can be correlated with water qual-
ity, water levels, and the duratlon of
inundation,.

Settlement has considerably altered the
wetland habitats in the area. Swamps
have been drained for agriculture or
filled for urban development, dams and
reservoirs constructed, and drylands
irrigated.

Softwood plantations

Fine plantations cover large areas in
the Latrobe Valley and Strzelecki Ranges
and, as they develop, provide a succes-
sion of habitats that animal species not
fully dependent on specific types of
native vegetation are able to utilize,
Grassland areas that are planted contin-
ue to support herblvores for some years
until the crowns of the developing pilnes
begin to merge and so suppress the
grasses, Native shrubs predominate on
cleared shrubland for some years, agaln
until the canopy of the pines closes.

The maturing pine plantation develops a
characteristic structure of tall forest
with sparse ground vegetation and a
thick layer of litter.

The areas of native vegetatlion retalned
along streams and other sites within or
between planted areas continue to pro-

vide a habitat for native animals, some
of which use the adjacent plantations in



conjunction with retalned native vegeta-
tion.

Ocean and estuary

This includes the coastal lands and wat-
ers that are subject to tldal Influences
- beaches, estuarine mudflats and sand
flats, salt marshes and mangroves - as
well as open oceans and bays.

Fluctuating water levels and high rates
of nutrient exchange make the tidal zone
very productive of marine invertebrates,
which are an important food for many
fish and water birds. The shallow water
provides spawning and nursery grounds
for many marine fish. AdJcolning salt
marshes and mangroves supply nutrients
and prevent soil eroslon, and also pro-
vide nesting sites for a number of bird
specles.

Towns

come native specles stlll find refuge in
urban areas in semli-natural gardens and
parks withiln cities and towns.

Birds
General forest habitat

Of the more than 280 native species of
birds in the study area, perhaps 100
specles frequent forests and woodlands.
Some live in the forest exclusively,
while others find shelter and breeding
space there but forage elsewhere. It is
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the availability of food that determines
the distribution, since birds are mostly
restricted to the environments in which
they can efficlently harvest food.

Sources of food for birds in forests
include insects in and under the canopy
and on the tree-trunks; Iinsects, worms
and arthropods in the litter and soll;
nectar from blossoms; seed and fruits
from trees and shrubs; and, 1n the case
of the larger predatory specles, small
birds, reptiles and mammals, and
carrion.

Insects and invertebrates in the soil
constltute the major part of the dlet of

White-throated treecreeper



many specles in the wetter forests. The
number of specles feedlng on seeds and
nectar lncreases in the drler forests
and woodlands.

Most specles that feed in a particular
level of the forest also breed in that
stratum. Some species require specific
sites for breeding - for example, hollow

Unobtrusive
tawny frogmouths
resting during
the day

limbs for the boobook owl and kookaburra
and dense low thickets in the case of
the superb fairy-wren and rufous fan-
tall.

Cocastal communities

Two groups of birds frequent thls habit-
at. A wide wvariety of land birds feed,




nest, and shelter in dune serub, and a
number of sea birds breed in the dunes,
especlally on the offshore 1slands.

Coast and saw banksia are particularly
valuable for nectar-eating birds such as
the five speciles of lorikeets, white-
eared and New Holland honey-eaters,
eastern spinebills, and red and little
wattlebirds. Other specles, such as
yellow-talled black cockatoos, crimson
and eastern rosellas, and brush bronze-
wings, forage 1n the coastal scrub for
seeds, particularly from banksias, tea-
tree, and she-oak. In addition, a
variety of amall Insectivorous birds -
including grey fantalls, superb fairy-
wrens, white-browed scrubwrens, brown
thornbills, silvereyes (which alsoc eat
fruits), and fan-tailed cuckoos - are
very common in the denser stands.

Among the sea birds uslng the coastal
vegetation as a site for breeding are
the little penguin and short-tailed
shearwater, which occur in large numbers
on the islands off Wllsons Fromontory.
The common diving-petrel is less numer-
ous. All of these speciles construct
nesting tunnels 1in the sand, usually
among the roots of vegetation.

Heathland

Of the many species of birds that can be
seen frequenting heathlands, only three
are confined to the habiltat. The ground
parrot is found on Snake Island, in the
northern part of Wilsons Promontory, and
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on Gellions Run, and the southern emu-
wren and tawny-crowned honeyeater are
commonly observed in heath and in neigh-
bouring low scrub throughout the low-
lands of the southern part of the study
area.

Because many heathland plants bloom in
the winter, a large number of nectar-
feeding specles migrate there at that
time. The seeds of many of these plants
are also valuable sources of food.

Agricultural land

Many insectivorous and omnivorous native
and Introduced blrds have adapated read-
ily to this man-made habitat. Of the 40
or so specles frequenting agricultural
land, most require trees or shrubs for
nesting sites, but some nest on the
ground. Among the most common are the
Australian magpie and magpie-lark, star-
ling, goldfinch, kookaburra, straw-
necked i1bis, sacred ibis, stubble quail,
little raven, Australian raven, common
skylark, white-faced heron, welcome
swallow, eastern rosella, banded lap-
wing, masked lapwing, Richard's plpit
and willile wagtail.

Certaln species migrate to or traverse
the grasslands in winter, including the
pink robin, flame robin, and scarlet
robln. Water birds such as the Austral-
ian shelduck, maned duck, Cape Barren
goose, black swan, and Latham's snipe
may also feed on pasture, especially
when 1t 1s partly flooded.
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Wetlands

Broad shallow expanses of water have the
greatest value as habitat for water
birds, since they generally do not dive

White-faced herons are found on farmland
throughout the study area, on freshwater
sawamps and along the cecast

deeper than 5m. Specles such as the
darter, great cormorant, little pied
cormorant, Australian pelican, musk
dueck, and little grebe fish 1n waters
between 1 and 5 m 1n depth, but waters
shallower than 1 m are biologlcally the
most productive and often support an
emergent flora. The Pacific black duck,
Australlan shelduck, grey teal, chestnut
teal, black swan, and dusky moorhen feed
here by dabbling. Wading birds, such as
the Paciflc heron, white-faced heron,
great egret, and yellow-billed spoonbill
take yabbles, freshwater snails, fregs,
and insects from the margins of the
lakes or swamps.

Many water birds use mud banks as nest-
ing areas, and others nest and feed in
the scrub and reeds that usually border
swamps. The latter group includes the
Australian crake, the rare Balllon's and
spotless crakes, Lewin's and buff-banded
ralls, Eurasian coot, purple swamphen,
clamorous reed-warbler, little grass-
bird, the rare Australasilan bittern, the
rufous night heron, and the golden-head-
ed clsticecla.

Predatory birds in wetlands are the
marsh harrier, peregrine falcon, whist-
ling klte, and occasionally the whilte-
bellied sea eagle.

The most important wetlands in the study
area are Jack Smith Lake, the privately
owned Kangaroo Swamp, and the swamps on
Wilsons Promontory, around Shallow

" Inlet, and in the lower Tarwin valley.



Softwood plantations

The distributlon of native birds in pine
plantations depends largely on the
amount of remnant native vegetation.

The most common species include those
which, in eucalypt forest, feed and nest
in the canopies and boles of trees,

in the shrubby understorey, and on the
ground.

Those found inhabiting canopies in pine
plantations include the brown thornbill,
golden whistler, and grey thrush, while
those living in lower vegetation include
the ollve whistler, scarlet robin,
southern yellow robin, white-browed
scrubwren, superb fairy-wren, buff-
rumped thornbill, and spotted quail-
thrush. The calamanthus frequents
shrubby windrows in plantatlions in the
Strzeleckis.

Those species which only nest in hollow
limbs and boles of eucalypts do not
breed in softwood plantations, although
they may regularly forage there.

Ocean and estuary

The diverse geomorphology of the South
Gippsland coastllne provides a variety
of littoral habitats and, consegquently,
the number of ocean, strandline, estuar-
ine and salt-marsh specles 1n the study
area is high.

Around 90 species of blrds have been
recorded in this habitat.
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Peregrine falecon

The oceanic specles include albatrosses,
glant petrels, gadfly petrels, prions,
diving petrels, shearwaters, storm
petrels, terns, penguins, and the Aust-
ralasian gannet. Among the shorellne
specles are sandpipers, plovers, lap-
wilngs, oystercatchers, curlews, and
gulls, many of whilch migrate from thelr
breeding grounds in the Northern Hemis-
phere to feeding areas along the Aust-
ralasian coasts during our summer.

Hooded plover and red-capped plover are
amcng the few specles that occur on the
most exposed sandy beaches. Sheltered



Silvereye, common in towns in the study
ared

mudflats attract more specles 1in greater
numbers. Corner Inlet supports very
large populations of migratory waders,
which feed at low tide on the extensive
mudflats and gather to roost at high
tlde on secluded islands and beaches.
The 1mportance of the area has only rec-
ently been appreciated, when a survey in

1979 showed it to be the most 1important
locality 1n Vietoria for these birds.
The estuarine species 1lnclude grebes,
pelicans, cormerants, herons, egrets,
snipe, and dabbling ducks. The various
salt marshes 1n the study area harbour
the masked lapwling, silver gull, grey
teal, red-capped plover, white-fronted
chat, little grassbird, and calamanthus.

Towns

Although introduced species (starling,
blackbird, song thrush, European gold-
finch, house sparrow, common stariing,
and common mynah) predominate in towns,
a range of native specles is still
familiar to residents. The Australian
magple, Australian magpile-lark, silver-
eye, kookaburra, eastern spinebill,
white-eared honeyeater, nolsy miner, red
wattlebird, superb fairy-wren, willle
wagtall, scarlet robin, White's thrush,
welcome swallow, eastern rosella, and
masked lapwlng all ocecur, at least seas-
onally, in towns in the study area. The
current interest in native gardens
should attract more species to urban
areas.

Mammals
General forest habitat
The forests of the Great Dividing Range,
which are within the study area at Rin-

toul Creek, and those of the Strzeleckis
have a more diverse mammalian fauna than



the forests of Wilsons Promontory. The
woocdlands of the Corner Inlet islands
have only up to silx species of native
mammals.

Eight species of possum have been
rded in the study area.

reco

Eastern pygmy
possumsa

inhabit eoaetal
woedlands

The eastern pygmy possum is widespread
in the forests and woodlands of the low-
lands; 1t feeds on nectar and insects
and is the only arboreal mammal natlve
to the 1slands of Corner Inlet. (The
koala was introduced.) The brush-talled
possum 1s common except 1n the hiligher
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parts of the Strzeleckis and the drier
eastern plains, and feeds on the leaves,
buds, and frult of wvarlous trees and
shrubs. The larger, darker, Tasmanlan
form that oceurs at Wilsons Promontory
could be a relic or may have resulted
from introductions early this century.

Bobucks are locally common in wet open
forest in the ranges and on Wilsons
Promontory (possibly also through intro-
ductions). They are vegetarian and
forage on the ground as well as 1n the
understorey. The common ringtail is
widespread in forest and woodland, and
feeds on insects as well as the buds and
blossoms of eucalypts and shrubs.

The omnivorous sugar glider is the most
common glider; it i1s locally abundant in
the foothills on either side of the La-
trobe Valley and on Wilsons Promontory.

The vegetarian greater glider 1s wide-
spread in wet open forests and 1n the
dry open forests of Mullungdung, but 1s
absent from Wilscons Promontory.

The largely insectivorous yellow-bellled
glider inhabits wet open forests at Rin-
toul Creek; reports from the Strzeleckils
are unconfirmed. Feathertall gliders
feed on insects and nectar; they are
fairly common 1n the north of the study
area, but have not been recorded on the
coastal plains.

Leadbeaters possum may once have inhab-
ited the wet open forests of the

Strzeleckis, since it was recorded from
the Bass valley around 1500.

The only other arboreal specles 1ls the
koala. It 1s common in the Strzeleckis
and on Wilsons Promontory, and present
at Rintoul Creek. During the early
1900s the population declined greatly -
for unknown reasons - but has since
built up, partly through releases of
animals by the Fisheries and Wildlife
Divislon.

All arboreal species - except the koala,
common ringtail, and pygmy possum -
depend upon tree hollows for shelter and
breeding, and are therefore most abund-
ant in mature forests, and scarce or
absent from the regrowth forests and
plantations in the Strzeleckis. 1In
contrast, koalas and common ringtalls
are found in these habltats as well as
in mature forests.

The distributlon of bats is difficult
to determline.

Five bat species have been recorded in
the study area and are 1included in this
category for convenience (although some
specles range much more widely and are
found in other types of habitat). The
most common are probably the little bat,
lesser long-eared bat and Gould's
wattled bat. They shelter and breed in
tree hollows, and bent-wing bats occas-
lonally shelter in mines, caves, and
buildings. All are insectivorous. The
chocolate bat may also be present.



Two specles of flying fox are occaslonal
visitors to central and southern Gipps-
land. The grey-headed frult bat has
been recorded at Welshpool and Tyers,
and the red flying fox at Glengarry,
just outslde the study area. The former
migrates annually to East Gippsland.
These species eat blossoms and fruit

of native and exotic plants.

There are many ground mammals in the
forests of the study area. The echldna,
which feeds on ants, ocecurs throughout
except on the islands. The tilger cat,
once common, has only been recorded at
Tyers and Ten Mile Creek 1n the last 20
years. Slghtings of quolls on Wilsons
Promontory have not been verifiled.
Carnivorous tuans generally frequent dry
forest and woodland, but, in the study
area, have only been recorded in coastal
woodland (at Port Albert and Seaspray).

Brown antechinus and dusky antechinus
inhabit forests and woodlands. Although
normally distributed coastally, the
white-footed dunnart is known alsc from
dry open forest at Traralgon South and
Boola Boola. Each of these species of
marsuplal eats mainly insects and in-
vertebrates.

The two species of bandicoot found in
the study area, long-nosed and short-
nosed, are also insectivorous. The
former 1is apparently the more wldespread
and prefers swampy localities, whereas
the latter inhabits open forest and
woodland with a heathy understorey.
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Common wombats are numerous in forests
throughout the study area. These herb-
ivorous marsupials were consldered a
pest when dalry farming was 1Important
in the eastern Strzeleckls.

Potorocos are locally common on Wllsons
Promontory. They have been recorded on
land fringing Anderson Inlet and may
have occurred along the whole of the
coast within the study area.

The eastern grey kangaroo is common in
the lowlands and foothillls of the study
area, especlally in the east and south
in forest and woodland close to grazing
country. The black wallaby is abundant,
especially in forest wlith dense ground
cover., Both the eastern grey kangaroo
and black wallaby are found on Snake
Island and cther islands.

Red-necked wallables are confined to the
drier open forests and woodland in the
north and east of the study area.

Bush rats occur 1In forests and woodland,
being locally abundant 1in densely veg-
etated gullles. Swamp rats also 1lnhabit
thls vegetation, especlally patches of
rushes on the edge of creeks and swamps.
The house mouse 1s found in dry open
forest and woodland. The broad-toothed
rat is rare and confined to a few small
colonles in the forests of the Strzel-
eckls (and on Wilsons Promontory in
heaths). Bush and swamp rats can damage
roadside plantations by stripping bark
from young trees.



of Corner Inlet and are seen occasion-
ally along much of the cocastline., Sam-
bar deer, an Indian species once common
in the Tarwin valley and around Corner
Inlet, is apparently extinct there now.
Oeccasionally, however, sambar deer are
sighted in the Strzeleckis. Feral goats
cceur in the Blackwarry area and on
sunday Island.

Coastal communitles

Many speciles frequent the tussock grass-
lands and scrub along the coast. The
echidna, swamp antechinus, white-footed
dunnart, short-nosed bandlcoot, common
wombat, potoroo, eastern grey kangaroo,
black wallaby, rabbit, hare, bush rat,
black rat, swamp rat, house mcuse, fox,
and feral cat have all been recorded in
this vegetation type. Red-bellied pade-
melons, collected from South Gippsland

BSL = Voo LU in 1851, are now presumed extinct on the

Australian mainland, although there are

Hog deer move along much of the coast, recent unconfirmed sightings on Wilsons

but their stronghold is Snake Island Promontory and the species 1is common on
certain Bass Strait (Tasmanian) islands.

Dingoes are probably extinet in the Swamp antechinus has been recorded on

study area although one was sighted some of the Corner Inlet islands and on

north of Rintoul Creek in 1973. Great Glennle Island off Wilsons Promon-
tory, which also supports a larger than

Foxes, rabbits, black rats, and feral normal form of bush rat. Swamp rats in-

cats are common in most areas of forest. habit coastal scrub on Snake Island.

European fallow deer were released on

Wilsons Promontory and into the Powlett Heathland

valley in the 1860s. That introduction

was unsuccessful, but a herd is becomlng A large group of mammals 1s found on

established on Sunday Island. Hog deer heaths: the brown, swamp, and Swalnson's

(from Ceylon) are common on the 1slands antechlnus; whlte-footed dunnart; short-



nosed bandlcoot:; wombat; potorooc; east-
ern grey kangaroc; black wallaby; feral
cat; fox; bush, broad-toothed, swamp and
black rats; house mouse; and New Holland
mouse. However, only the latter is con-
fined to this vegetation type. Found
solely in regenerating heath and heathy
woodland that has been burnt or partly
cleared within the previous few years,
it has been recorded on Hummock Island
(which is south of St Margaret Island).

Agricultural land

Most of the wild mammals in agricultural
areas are introduced species. They
include rabbilts, hares, house mice,
black rats, foxes, and cats. The native
ring-talled and brush-tailed possums,
eastern grey kangaroo, and a few bat
species are frequently found in areas
where adequate tree cover remains.

Wetlands

The platypus 1s common throughout most
of' the area, including farmland, and in
fire dams in some pine plantations, but
is apparently now absent from Wilsons
Promontory. The animals dig burrows in
soft friable riverbank soils for shelter
during the day and egg-laying during the
breeding season. They feed on aguatic
invertebrates such as mollusecs, worms,
and yabbles, which they obtain by sift-
ing through stream sedlments.

The eastern water rat is not common in
the study area. It is found in fresh-
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water and brackish streams, estuaries,
swamps, and farm dams, and eats carrilon,
fish, yabbies, mussels, and even birds,
lizards, and small mammals.

Softwood plantations

Many specles that do not have a preferr-
ed habitat, or can survive in small
patches of native vegetatlion, have been
shown to occur in plantations. Surveys
of plantations in north-eastern Victoria
and New England suggest the following
forest-dwelling mammals would be found
at least seasonally in the softwood for-
ests of South Gippsland: echidna, brown
antechinus, Swainson's antechinus,
brush-talled possum, bobuck, eastern
grey kangaroo, black wallaby, house
mouse, black rat, rabbit, hare, fox, and
feral cat. Those absent include the
specles wholly dependent on native for-
est - for example, the gliding possums,
which rely on eucalypt sap and nectar
for food and on hollows for nesting.

Ocean and estuary

Four specles of seals were formerly
common in Bass Strait, with breeding
colonlies on the offshore 1slands. Early
in the 19th century sealers exterminated
the southern elephant seal, the Aust-
ralian sea lion, and the New Zealand fur
seal, The Australlan fur seal pop-
ulation was reduced to a very low level,
Since then seal populations have grad-
ually increased, although only the
Australlan fur seal has become common,
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with a breeding colony re-established on
Kanowna Island. Leopard seals are
occasionally seen in Bass Strait.

Today whales are Infreguently observed
in Vietorlan waters. The southern right
whale was common until whaling began in
the early 19th century. Observers note
a gradual increase 1n the numbers of
this specles near New Zealand, and this
could reflect a general increase 1in the
populations in Australlan seas. Appen-
dix 5B lists only the species of whales
and delphins that have been washed
ashore within the study area.

Towns

Most mammals common in towns are intro-
duced. They 1include black rats, house
mice, cats, and dogs. The two native
specles stlll found 1in urban areas are
ring-tailed and brush-taliled possums;
occasionally koalas and echidnas come
into towns and also varlious bats|

Reptliles

All reptiles rely on external sources
of heat to control their body tempera-
ture. Basking reptiles (hellotherms)
utllize dlrect sunshilne to ralse thelr
body temperature, whereas non-basking
reptiles (thigmotherms) remain in
sultable sheltered sltuations and absorb
heat from thelr surroundings. Reptlles
therefore need a suitable thermal en-
vironment that allows them to maintain
normal dally activity. Other require-

ments are a sultable micro-environment
in which the reptile can shelter when
external conditions are unfavourable,
and (for egg-laying species) a warm, dry
nesting site.

General forest habitat

In its undisturbed and mature state,
tall open forest is too cold and dense
to support most reptiles, and only
McCoy's skink is common. Reptiles pro-
liferate if the canopy and undergrowth
are dlsturbed by naturally falling trees
or clearing, however, especially basking
species such as the southern water
skink, Coventry's skink, metalllec skink,
Spencer's skink, blotched bluetongue,
copperhead snake, and tiger snake. In
lower open forest there is a simllar re-
sponse to canopy disturbance, but fewer
speciles are involved. These include the
tree goanna, garden skink, McCoy's
skink, weasel skink, eastern water
skink, blotched bluetongue, and copper-
head and tiger snakes.

Woodlands are similar to low open forest
for reptiles. Tree goannas are promin-
ent; other species include the delicate
skink, Jacky lizard, and red-bellied
black snake. Brown snakes occur in the
east of the study ares.

Coastal communities
Several specles are found in this veget-

ation, including the grass skink, three-
lined skink, metallic skink, Bougain-
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ville's skink, White's skink, blotched
bluetongue, tlger snake and white-lipped
snake .

Heathland

A varlety of species - including White's
skink, the three-lined skink, garden
skink, delicate skink, blotched blue-
tongue, and copperhead snake - occur

in this vegetation. The rare mourning
skink has been recorded in wet heaths at
Wilsons Promontory and Walkerville.

Agricultural land

Several specles are found on farmland in
the area, but number and variety depend
on loecal factors such as rainfall, alti-
tude, the presence of remnants of native
vegetation, and vehicular traffic.

Wet lands

Long-necked tortolses are found in the
Latrobe River and local dams and billa-
bongs, but not in the south of the study
area.

Red-bellied black snakes and tiger
snakes are common near swamps supporting
large populatlons of frogs.

Softwood plantatlons

Where there 1s sufficient remnant native
vegetatlion, plantatlions support popul-
ations of reptiles similar to those in
open forest.

Ocean and estuary

The yellow-bellied sea snake and leath-
ery turtle are occcaslionally recorded
offshore. These reptiles are vagrants
from the seas off eastern Australia.

No reptiles frequent estuaries and tidal
flats in the study area.

The offshore 1slands support unusual
communities of reptiles. Eastern water
skinks and metallic skinks are found

on most, but on Seal Island the former
is absent and White's skink and Bougain-
ville's skink are common.

Amphibilans

The only native amphibians found in
Australia are frogs of the order Anura.
Because frogs and toads have only a
limited ability to control water loss
through their skin, they need freshwater
or high humidity for the development of
embryos and larvae; thelr distribution
is strongly dependent on precipitation
and temperature. Further factors in-
fluencing distribution are physioclogical
adaptations to environmental extremes
and the availlability of migratory paths
such as streams.

Appendix 5D lists all amphibians found
in the study area.

Fish

The study area contains numerous flood-
prone creeks and rivers, most of which



empty into breoad, shallow estuaries.

The upper reaches typlcally carry brown
trout, blackfish, tupong, galaxiids,
pigmy perch, and eels. Bream, estuary
perch, yellow-eye mullet, sea mullet,
trevally, flathead, and luderlick occur
in the tidal stretches of rivers and
estuaries. The various river systems in
the study area are llsted below.

Agnes River

Brown trout, galaxliids, and pigmy perch
oceur 1n the upper reaches, and the tid-
al section, which 1ls not very sultable
for spawning, supports small numbers of
yellow-eye mullet and bream.

Albert River

Brown trout are numerous in the fast
water above Staceys Bridge. In the
slower reaches downstream blackfish,
eels, and a few brown trout cccur. The
tldal sectlion, which is malnly mudflats,
supports a number of estuarine species.

Bruthen Creek

Above Reedy Creek brown and rainbow
trout are common; below this tributary
the population 1s malnly tupong and
galaxiids.

Darby River
This stream or Wilsons Promontory has

only a very small estuary. It is
generally blocked by a bar, hence the
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salinity in the lower reaches is slight
(generally less than 500 mg/l total
dissolved sollds). Plgmy perch, tupong,
and galaxllids are common and there are
some blackfish: estuary perch and
bream are occasionally caught in the
estuary.

Franklin River

The upper reaches are fast-flowing and
brown trout are plentiful. The tldal
zone extends upstream beyond Port Frank-
lin, so bream, flathead, trevally, and
both species of mullet are common. The
extensive mangrove flats are an import-
ant spawning ground and nursery for sev-
eral fish speciles.

Latrobe River

The waters of the Latrobe wlthin the
study area are deep, fast, discoloured
by =silt, and warmed by discharges from
the power station. European carp and
eels are the main specles of fish, with
brown trout occasionally above Yallourn.

Merriman Creek

Above Gormandale the creek contains
brown trout. Between Stradbroke and
Seaspray, Australian bass and grayling
oceur (both are uncommon, the latter
having been declared an endangered spec-
les), as well as tupong, plgmy perch,
Australian smelt, galaxiids, and eels,
The diversity of this population makes
Merriman Creek of great environmental
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importance. Dam construction, river im-
provement, or changes in land use 1In the
catchment could threaten this popula-
tion.

The estuary at Seaspray 1s small and
of'ten closed by tidal action, but 1t 1is
an excellent spawnlng ground and nursery
for bream, luderick, estuary perch,
fustrallan bass, yellow-eye mullet, and
tupong. Salmon, flathead, and trevally
are also occaslionally caught there.

Morwell River

This stream carries brown trout, eels,
blackfish, crayfish, and European carp.

Powlett Riwver

Upstream from the Bass Highway the river
is flood-prone and provides only a poor
habitat for fish, but the estuary and
tidal reaches provide a good spawning
ground and nursery for bream and estuary
perch.

Tarra Rlver

The upper reaches are fast-flowing, so
brown trout are common. Blackfish, gal-
axiids and pigmy perch are also present.
The estuary does not provide a good hab-
itat for fish.

Tarwin River

The upper reaches of the Tarwin are
fast-flowing, with brown trout present.

Further downstream, in slower water,
tupong, pigmy perch, blackfish, eels,
and European carp are also found. The
lower reaches and Anderson Inlet are
good habitats for estuary perch, yellow-
eye and sea mullet, tupong, bream,
flathead, silver and black trevally,
salmon, luderick, and gummy shark. The
river and estuary around Tarwin Lower
are fine spawning grounds for estuary
perch and bream.

Traralgon Creek

This creek contains brown trout, eels,
and ecrayfish.

Tyers River

The short section of Tyers Rlver within
the study area carries brown trout,
eels, crayfish, blackfish, and European
carp.

Tidal River

Perch, bream, and luderick are common 1in
the estuary, which 1s an excellent
spawning ground for thse specles. Tu-
pong, galaxlids, pligmy perch, and eels
are found upstream; the Australian bass
has been reported around the mouth of
Lilly Pilly Gully.
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12. LAND SYSTEMS

Distinet environments with characterist-
iec patterns often occcur over bread
tracts within a glven range of climate
as part of a wider pattern, and so large
areas of land mdy be described 1in

terms of units, each with a particular
range of ¢limate, topography, parent
material, and sometimes vegetation.

In this method of characterizing the
land, each feature of the environment

is considered in relation toc the others,
instead of separately as in a soil or
vegetation survey. This approach allows
other attributes of the land - such as
problems of development, eroslion hazard,
or potential productlvity - to be used
with the physical features of the envir-
onment in defining units.

The most detailed and fundamental unit
for mapplng and desecription is the land
component, in whlch the climate, parent
materials, soil, and vegetatlon are uni-
form within close limits. Components
usually ocecur in a limited number in a
consistent repetitive sequence, and an
area contalning such a sequence is term-
ed a land system,

A good l1llustratlon of a land system and
its constituents 1s the land categorlzed

as 'Pd' in the Land Systems map. It
consists of undulating, occasionally
steep dunes of windblown sand, of
varying depth, overlying estuarine or
flood-plain deposits, or local country
rock.

This system contalns a number of compon-
ents.

a. Gentle dune slopes with acld sandy
soils and iron pans at depth, usually
covered with manna gum (rough-barked
form} and silver banksia.

b. Steep dune slopes with solls and
vegetation similar to the above.

¢. Narrow dune crests with acid sandy
soills and poorly developed coffee rock,
and vegetation similar to the above.

d. Broad flats with seasonally water-
logged acid sandy solls and poorly dev-
eloped coffee rock, usually covered
with grass-trees and other heathland
species.

e. Swamps with aclid peaty and sandy
soils, with varying plant communities,
dependling on the severity of water-
logging or the depth of standing water.



Publie land at Bald Hill shows the typical heathy vegetation that once grew
throughout the lower Tarwin valley on soils derived from Pleistocene sediments
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Table 12
LAND SYSTEMS
Symbol Locallties Parent materisnl Lard formn Saila Original wegotation Hazards Other Preasent
on map T [Symbols on map 8: syatems  land
{Land Runge of mean  Geology) included ume
Syntems ) annual to lim-
rainrfall ited
extent
Der Wilsons Fromon- Upper Devonlan gran- Hounded ridgon; Tellow duplex Open forest II, ITI, and IV of Moderate te  Rdb Rature
Lory ite gentle to steep #olle; coarase, neasmate, mountaln soh, blue high sheet COREBETY—
(Steep alopes; tors and  uniform-textured gum, yellow stringybark;, wide erosion ation
ridgea of T50-=1,500 m=m (Dgr) rock outorops sandy molls; variety of understorey apecies hazard I
Bevoninn COmBON browvn gradation=- including hazel pomaderria, cleared
granite} al solly in atinkwood, blanket-leaf,
sheltersd arems prickly moses, halrpin banksia
Ca Eastern Lower Cretaceous sand- HNarrow ridges; Brown gradation- Open forest III and IV of Ercaion and Cu, Hardwaood
Strzeleckin atones, sudstones, oteep, deep val- al solls In mountaln ash, messmate, blue landslips Thr farestry,
(Steep land siltotones) limited leys; highly wottor areas; gum, mountaln grey gum, hazard mod=  Te, saftwood
on Mesozode B50--1,500 == outerops of Lower Dev- disgected top- yellov duplex yellow stringybark, manns gum, erate; soil HAa plantat-
and Palaeo=- onian, Upper Ordovic-  ography solle In drier narrow=leal peppermint; under- cresp comm= iona,
tole rocka) an, and Bllurisn sand- arend storeys of blackwood, black on Erazing
stongs, mudstones, and wattle, myrtle beech, hazel
shalaa posaderria, sveet pittosporum,
blanket=leaf, tree-lerns
{Kln; Kib; D11; Ditg
By Tug)
Cu Western Lower Cretmcecus sand- Floteau remnante; Brown gradstion- Open forest IT and IIT of Eraalon Ca Grazing
Strzeleckla, BLoneg, mudatones, broad, rounded al solla In mepamale , narrov-leal pepp= hazard low Fn
(Rolling to Tarwin valley slltatones; limited ridges; moderat- wetter areas; ermint, swamp gum, blue gum; to moderste;
undulating outerops of Palasozole ely dissected yellow duplex underatorey of prickly moses, landalip
land on T50==1,000 =m rockn listed above topography solla in drier blackwood, common cassinia, hazard low
Mepozoie Areas eweet bursaria, sustral
rocka) (Kle; Klbj D1l; Dlt; bracken, forest wire-grass,
8; Oug) tree-ferns In gullles
Thr Strzeleckin Early Tertiary basalt Brosd, rounded Fed gradational Open forest 111 of messmate, Modorate to Ca Potato-
mnd foothills residuals and assoc- ridges; gentle soilm mountain grey gum, manns gam, high sheet Ta Eroving,
(Platenux lated gediments to moderately narrow=leaf peppermint, blue and gully Tqu grazing
and downs T0==1,500 mm stesp nlopes gum (now mostly cleared); erosion on Ae
of Early [Teay Tvo) understorey of hazel pomad- steep slopes
Tertiary erria, sllver wattle, prickly when cultiv-
basalt) moses, snowy-daisy bush, ated; moder-
austral bracken, rough tree- ate to high
farn landalip
hatard
Ts Flanke of Late Tertimry gravels, Hills and slopes  Acld or neutral A varlety of communities, in- Moderate to Ca Hardwood
Strzeleckis sundn, ferruglnous of moderate yellow duplex cluding: high sheet Tbr foreatry,
{Moderately sands, clays stenpnoss solls vhere n. Open foreat IIT and IV of eraaion Tqu sePtwood
Lo pteeply  T00==1,000 ma parent material mountain ash and messmate hazard when R plantat-
nloplng {Tphl clayey; bleached ~Hallaton cleared and lena,
foothills, sandy soils with b. Open forest II1 of messmate, cult{vated; protect=
downs mnd iron pans vhere sllvertop, narrow=leaf pep= moderate lon
ridges on parent material peraint, brown stringybark gullying Toreats
Tertiary sandy = porth of Mirboo North hazard

oediments )
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Symbol Localitles
on map T
{Land

Systemns )

Runge of mean
annual
rainfall

Parent material
{Symbola on mop B:
Gealogy )

Landforms

Solla

Original wvegetation

Hazarda

ther Fresent
syatom land
ineluded use

to lim-

Ited

extent

Tu [continued)

TQu Flanks of
Strzeleckis,
Tarwin valley,
Hullundung,
Boodyarn, Lip-
trap Penin-
sula

£00--1,000 mm

{Undulating
land on
Tertiary
and Quat-

ernary
sediments }

Qs Valleya
throughout
(Rlver ter- study ares
races and
flats on
Quaternary
depasits)

580--1,200 am

Late Tertiary gravels,

sands , Terruginous
sands, clays; early
Quaterpary marine and
fluvial deposits;
amall areas of late
Quaternary colluvium,
gravel and aandj;
Lower Devonian sand-
stone, sudatone and
shale

(Tph; Qpa; Qrei DLL)

Flelstocens and
Recent deposits of
sand, silt, clay,
and gravel

(Qpn; Qra)

Undulating
terrain with
gentle slopes

Modern alluvial
terraces subject
to flooding;
high=level
terraces {(relics
of earlier river
systems)

Acid or neutral
yellow duplex
aollns whers
parent matorial
elayeyi bleached
sandy soils with
iron pane where
parent material
aandy; nmall
areas of pealy
aands

Variable -
depende on not-
ure of deposited
materinl and
length of time
aince deposit-
ian

¢. Open foreat II and ITI of
messmute, white stringy-
bark, yellow stringybark,
narrov=leal peppermint -
Hedley Range, Boodyarn,
Mullungdung

d. Open forest II of yertchuk,
shining peppermint, narrow-
leal peppermint = Oorman-
dale, Traralgon South

e, Open forest I of bog gum,
mepsmate, narrowv-leal pep-
permint - Hoddle Range

A varlety of communitiea, in-

eluding:

u. Open foreat I mnd II of bog
fum, mesgmate, nArrov-lesf
peppermint - coastal plaina
between Toora and Inverloch

b. Open forgat I of messmate,
yullovw stringybark, white
stringybark, yertchuk, but-
but, Gippsland grey box,
manna gum (rough=-barked
farm} = Mullungdung

¢. Open forest I of mealy
stringybark, silver bank=
ala - Monkey Creek, Giff-
ard

d. Open forest I1 of messmate,
narrov-leal peppermint -
Tarvin valley

&, Open forest II of manna gum
{rough-barked form),
narrov=1lgaf pepperaint,
avaEp gum, but-but - lfoot-
hilla of Latrobe Valley,
farram nrea

Open forest II and ITI: manna
Fus, SWARp gum, messmate,
narrov-leaf peppermint; under=
storay of silver wattle,
blackwood; clossd acrub of
sunnp paperbark in wettest
Lha ] b

Low to moder- Tbr
ate sheet Ta
erosion haz- Ra
ard when Pd
clearsd and
cultivated;
moderate
gullying

hazard

Little erosion
under natursl
cover; vhere
atreasside
grazing is
heavy or river
is flood-prone,
bank ercsion
or gullylng
may be severs

Rardwoad
foreatry,
softwood
plantat-
lons,
protect=
fon
farenstu

Grazing
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LAND SYSTEMS (continued)

Hymbol Localivien Farent materinl Landforma Solle Original vegetatlon Huzarda Other Fresent
on map 7 {Symbols on map &: systems land
{ Lamd Eange of monn Geology ) included use
Syatens) annunl to lim-
rafnfall ited
extent
Pel Conatnl plaina  Early Quaternary mar- Flats and gener- Yellow mcid Open forest I and I1: mess- Very low TQu Grazing,
- Inverlaoch, ine and Tiuvianl ally undulating duplex aofls mate, bog gum, narrow=leal erogion Fd protect-
{Coantal Tunaklie, depopits of sile, lowlands, often and bleashed peppermint, rough=barked hazard Rdb lon
Flats on Hedley, Yarram  olay, and sand subject to annds with BARDA EumR forests
Flefatocens Woodaide sennonal wakers pan
deposlits) (Gga) logelng
To0==B00 mm
Pd Lower Tarwin, Early HQuaternary mar- Sand sheets of Moptly leached Open forest I: manns gum Low to moder=- TQu Protect-
Gellions Kun, Ine and aeclian varying thick- sands with iron { rough=-barked form), mess- ate wind and Ref 1on
[Sand Corner Inlet deposits of allicecun ness and low pans locally mate, sav banksia, shining sheet eroslion Pef forests,
dhoets and  Islanda, sands, dune lime- lipeur sand overlylng clays peppermint, white stringy- hazard 1if Fe nature
dunes of Girfard atone, clay, and dures; swamps bark (Gifrard), bog gum cleared and CONBEry=
Fleintocens gravelly clay and heathlands {Lower Tarwin, Snake Island), cultivated ation,
nge) G00==1,000 =m aften ocourr- coast banksia (islanda); grazing
{Qrdy Qpb) ing In dopress= underatorey of black she-oak,
lons betwesn prickly tea-tree, austral
the dunes bracken, austral grass-tree
Ref Comstal plalne Reeent silt, clay, Low-1ying flats, Variable - un= Closed and apen serub: emerg-  Yery low TQu Grazing,
= lLower Tmrwin, peat, and alluylus owanps [usually differentinted ent SWAmMp gum, SWARp paper- erosion Pa potato-
{Constal Shallow Inlet, now drained) stratiried bark, scented paperbark, hazard Rl groving
flats on Yanukie, Fort (Qrag Qrm) eluys, silts, prickly tea-tree, red-fruit e
Recent Welehpool, Jack and sands, saw=-gedge , svord sedge, wiry
deposits) Smith Lake, sometimes cove- bauern, coral Tern
Seaspray ered by shallow
poata or layers
550==000 =m of wind-blown
annd
He Conatline, Estuarine and lagoonal Low=lylng flat little soil Salt marsh: white mangrove Very low Pd Coastal
Corner Inlet pillt, clay mnd peat land along the develapment i bended glasswort, nuatral erodion Rdb protect=
[Estuarine islande const Including flbrous pest on  seablite, selliera, sea rush, hazard ion
deponits (Qrm) tidally fnundat- stratified clay chaffy saw-sedge
of Hecent G00==] ,000 mm ed Areas and clayey fine
nge ) sand, peaty
black clays
Rt Conatline, Recent dunes of wind- Beaches, fore- Whitlsh or Open forest I: manns gum High wind Fiee Coastal
Corner Inlet blown awnd; beach and  dunes, secondary  light browm {rough-barked form), comst eroeion protect-
(Dunes snd  {elands estuarine sand dunes; SWARDS ailiceous or banksin, drooping she-onk; hazard when lon
bench depoalts; shell beds often ccourring calcarsous cloped serub: coasl Lea- vegetation
depoaits 600==1 ;000 mm in depressions sands, usually trae, comst ballart, coast is dlsturbed
af fedsnt (grd} between the with & thin beard=heath, const wattle;
age) dunen dark=caloured dune grapsland: hairy
topacil spinifex, climbing lignum,

aeaberry saltbushi
heathland
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The map is only intended to give a
broad-scale classification of the land
within the study area and should not be
used as a soll or vegetation map. There
are two reasons for this. PFlrstly, the
Land Systems map groups together areas
that are most similar. There will still
pe variation within that land system,
slnce the scll and vegetatlional types
piven are only those that are typlcal or
moest common. Secondly, at the scale
used (1:250,000), many small areas have
to be omitted, and it is difficult to
transfer boundaries accurately from
aerial photographs.
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13. LAND U3E RELATIONS

The preceding chapters described the
natural resources of the study area and
discussed potential uses of public land.
This chapter considers in turn the
interactions between the principal land
uses.

Uses are competlitive when an inerease in
one leads to a decrease in another
(based on the same set of resources);
supplementary when the increase in one
does not change the other; and comple-
mentary when one's increase benefits the
other.

Depending on thelr relative intensities,
types of land use when combined may

vary between belng complementary, sup-
plementary, and competlitive. Generally,
the most flexlble are those that com-
plement or supplement many others over a
great range of intensitiles.

The more obvious physical or economie
aspects of such interactions form only
part of land use relatlons; there are
also such effects as social and environ-
mental consequences. It is the sum of
these factors that determines the com-
patibllity of wvariocus land uses. These
interactions, or land use relations,
must therefore be considered before dec-

isions can be made regarding the uses of
public land. The effects of the present
or short-term use of the land must be
evaluated, given that future needs may
differ markedly. Activitlies or uses
that preclude, by their operation, other
forms of utllization of a given resource
must also be recognized and considered.

Agriculture

Grazing 1s the main use of private land
in the study area, but there is little
grazing on the public land. Some native
animals have benefitted from the in-
creased area of grassland and forest
margins resulting from agricultural
development, and farm dams may have ex-
tended the range of some amphlbians,
reptiles, and birds. Nevertheless,
agriculture is normally incompatible
with most aspects of nature conservation
since most specles are severely reduced
in number or even eliminated by the
removal of thelir habitat and the intro-
duction of allen plants and animals.

On the other hand, agricultural activi-
ties have in many cases added visual
variety to the landscape - for example,
the bare rounded hills of the western
Strzeleckls. In most cases agriculture
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Rural subdivision near Traralgon

affects water productlon; conversion
from forest to grassland can alter the
volume and timing of run-off, sometimes
causing erosion and so affecting water
quality.

The use of additlional public land for
agriculture would therefore compete, in
particular, with timber productlon and
most aspects of nature conservation, and
to varying degrees with most other forms
of land use. Forest grazing may ald
fire protection, however, by reducing
the accumulation of fine fuels 1n the
forested areas.

Existing agriculture 1In the study area
is now subject to lncreasing pressures
from urbanization, tourism, and recreat-

ion., This relatively recent trend means
that demand can force land prices and
rates to rise to levels in excess of
economic rural values. Farmers on
viable properties are therefore placed
under increasing pressure to subdlvide
thelr land for 'rural retreats' or hobby
farms for people from Melbourne and
local towns and clties.

Apiculture

The forests arcund Woodside and Darriman
form the maln area for beekeeplng 1in the
study area. Aplculture may complement
agriculture, since the bees serve the
useful funetlon of cross-pollination.

Apiculture relles largely on the native
flora and so 1s supplementary to timber
production, recreation, water production
and some aspects of nature conservation.
However, bees do compete with native
fauna for nectar and pollen, but the
significance of this competition and its
ecological effects remain unknown.

Mining and guarrying

As well as the vast open cuts of the
Latrobe Valley, there are many quarries
and sand and gravel pits throughout the
study area.

Open=cut mining for brown coal causes
great changes., Native vegetation and
wildlife habltat are destroyed by the
cut ltself and the need to clear adjlac-
ent areas. The landscape 1s greatly



changed, and the regional hydrology 1s
altered to =such an extent that subsid-
ence can occur over broad areas. Never-
theless the scale of operations - the
glgantic dredges, the long uniform coal
faces, the tall smokestacks and cooling
towers, arnd the bulkily symmetrical
power statlions - has produced a new
landscape that many find exciting. In
the long term, the area will have to be
rehabllitated, at the same time ensuring
the conservation of the entire regional
environment downstream from the coal-
fields to the eastern end of the Gilpps-~
land Lakes.

Most confllcts between guarrylng and
landscape are localized, but they may be

Gravel pit, Calrossie

serious where values are high or the
operations obvious. Other aspects that
must be closely controlled are road-
building, drainage, and, most important-
ly, rehabilitation of the site when
operatlons have ended.

On the other hand, some quarries provide
the opportunity to study the local nat-
ural history, and cpen sites for the
collection of fosslils and gemstones.
Exhausted guarries and open-cut mines
are often useful for water supply or
rubbish disposal, or as sites for such
recreation as trall-blke riding.

Most mining and quarrylng is incompat-
ible with timber productlon, water prod-
uction, apleculture, agriculture, and
nature conservation.

Nature conservation

Nature conservation 1s generally comp-
atible with a wide range of uses, such
as water production, apiculture, and
low-intensity reecreation and hardwood
production. It tends to compete with
any activities that radically change the
natural vegetation, such as mining,
agriculture, urban development or in-
tensive forestry.

Excessive use for recreatlon is a prob-
lem in many areas of value for nature
conservatlon, because these areas are
often fixed 1n the publiec mind primarily
as lelsure resources. The other aims of
parks and reserves (blological conser-
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vation, landscape preservation, research
opportunities) are therefore threatened.
Areas set aslde specifically for refer-
ence must be managed to eXclude actlivit-
ies other than limited scientiflc study.
This use is complementary wlth nature
conservation and water production only.

Recreation

OQutdoor reecreation encompasses a wide
range of activitles, and their inter-
actions with other land uses vary acc-
ording to the type of recreation and 1its
intensity.

Some recreatlional actlvities actually
depend on other land uses. For example,
South Glppsland lacks natural lakes and
so water storage areas are used for
water-based pursults. Other activities
such as golf courses and rifle ranges
need thelir own specialized areas. Some
informal types of recreation need nat-
ural undisturbted sites, and these
compete with all other land uses, except
perhaps nature conservation and water
productlon.

A single land use in a particular area
may conflict wilith one type of recreation
and yet complement another. For exam-
ple, an abandoned quarry may mar a pan-
oramic wview yet provide an ideal site
for gem fossicking or riding trail
blkes. Simllarly, forestry tracks may
reduce the value of an area for nature
study, but make 1t more accessible for
pienicking and pleasure driving.



Most recreatlonal activities are relat-
ively flexible, however, and can be

accommodated 1ln areas managed primarily
for other uses Nevertheless, some pas-
times (such as ucrrWtiﬂr *’fhtrﬁ or the

use of off-road vehicles) can become ex-
clusive, especlally at high usage rates

softwood timber productior

Froduction of softwood timber in plant-
itions 1s an inflexible land use. It 1is
competitive with hardwood timber produc-
tion, agriculture, nature conservation
and some types of recreational activity.
It can also compete with water produc-
tion, as pine plantations may decrease
water ylelds

On the other hand, softwood plantations
can add visual diversity to an areas.
Also, because of their relatively open
und uﬂ torey, they provlide good opport-
unities for plenicking, and activitiles
such as orlenteering and camping.

Hardwood timber production

Low-intenslty hardwood production 1is
carried out in the foothlill forests.
When the eucalypt plantations in the
Strzeleckis become merchantable however,
the harvesting there willl become more
inzensive.

Hardwood timber production 1s a relativ-
ely flexlible land use, particularly when
carried out at low 1ntﬂnsity. It 1s
compatible with forest grazing, honey

The relationship of
with other forms of |

-tmber prﬁduwffuu
and use tg complex
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production, and all but the strictest
forms of nature conservation. It can
benefit some forms of ocutdoor recreatlon
by providing access tracks for walking
and driving.

Harvesting upedeti can immedilately
degrade vegetation, fauna, and landscape
values. Most effects are temporary, but
some could be long-term. Tree felling
becomes more noticeable as the size of

the area increases, and when most or all
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of the trees in a stand are cut. In
mountainous terrain harvesting may be
vizible some distance from the actual
operation and so, at least temporarily,
alfects scenlec values.

Inereasing the levels of hardwood pro-
duction decreases 1ts compatibility with
other uses, such as nature conservaticn
and many forms of recreation. Intensive
practices may favour certalin commerc-
fally wvaluable specles, remove trees
containing sites for animal nesting (as
these trees are often unmerchantable),
limit the slze te which trees are
allowed to grow, intensify harvestlng
activities and require the increszsed use
of: Tlre.

Hardwood timber production in certain
parts of the study area competes with
agricultural production and with rec-
reational aectivities requiring solitude.

Water production

The production of water 1s an important
use of publie land. To some extent it
1s competlitive with agriculture, hard-
wood timber production, mining, and
recreation, depending on the intensity
of these uses, the management techniques
employed and the intended use for the
water.

Activities such as logging, road-making,
quarrylng, clearing, and grazing can
cause soll disturbance and reduce
absorptlon by the soll, leading to

inereases in surface run-off, stream
turbidity, peak flows, siltation, and
erosion.

In many cases, activities using parts of
catchments away from storage areas do
not pose a substantial threat to either
water guality or yileld. The use of the
land as a catchment is therefore normal-
ly complementary wlith nature conserva-
tion and, to varying degrees, with other
activities.

Storages, however, can have adverse
effects on nature conservation. Inun-
dation by water obviously destroys the
original habitat, and the storages may
alter flow regimes, affect water temp-
erature and oxygen content, and conse-
quently wildlife habitats downstream.

On the other hand, storages also create
an aquatle habitat, supporting fish and
waterfowl, and the resulting fishing and
hunting. While water storages comple-
ment all water-based recreation and
lakeside activities, thelr uncontrolled
use may also cause detrimental effects,
particularly if they provide domestic
supplies.

Three River Improvement Trusts (Latrobe
River, Shire of Alberton, and Tarwin
River) have been constituted within the
study area to carry out works for drain-
age and flood mitigation under the River
Improvement Aet 1948. Streamside clear-
ing and the construction of channels to
allow the faster passage of floodwater
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Due to growing recreational pressures
and more Interest at a loecal level in
nature conservation, there are inecreas-
ing problems with waste disposal. Most
disposal sites are generally regarded as
unsightly, sometimes produce offensive
odours, and, if not ecarefully managed,
may have detrimental effects on other
uses such as water production.

Cleared easements for transmisslon llnes
or pas or water pipes compete wlth
vegetation and some wildlife habltats,
and may be unattractive; llkewlse the
measures taken to reduce the rlsk of
fire along transmission lines. Again,
telecommunicatlion facilities on peaks or
ridges can conflict with scenic and
other values, especlally when construct-
ed in attractive or remote landscapes.

These services and most others are gen-
erally conslidered essential. However,
measures of compatability with other
land uses can be achieved by careful

siting, location, and design to minimlze
the conflicts.
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In the context of thils chapter, hazards
are defined as blological and physical
processes that threaten the integrity of
land and lower its productlvity.

To retain such productivity it is imper-
ative that actual and potential sources
of environmental degradation are ident-
ifled and controlled.

Soll Deterioratilon

s0ll and vegetation in thelr natural
condition are usually 1n a state of
ecologlical balance that 1s easily upset
by human activlitles. Thilis can then lead
to erosion of soil by elther wind or
water, toxle accumulation of salts i1n
the surface layers, ralsed water tables,
and alterations in so0il nutrients and a
consequent decline in productivity.

s0il is formed continucusly but very
slowly from the weathering of parent
rock, so any loss of scil from product-
ive land can be conslidered as permanent,
As well as this, soll erosion causes
silting and lowers water quality in
streams and reservoirs.

In the study area certaln regions have
serlous problems of soll degradation,
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but most of these can be solved by sym-
pathetiec management.

Types of erosion
There are four principal types of soil

erosion in the study area: landslips,
and sheet, gully, and wind eroslon.

Landslips are common on the red gradat-
ional (basaltie) and brown gradational

0ld landaelips in basaltie country



(sediment-derived) solls of the
Strzelecklis. Presumably these areas were
prone to iInstability even before Euro-
pean settlement, as many of the crescent
scars and stepped hill slopes typlecal of
thlis process appear to be hundreds of
years old.

Clearing for agriculture has, however,
produced a very significant change in
thelr water balance, since much less
water 1is transpired from grassland than
from forests. The residual water raises

Gullying near Monkey Creek
following clearance of the
native vegetation

local water tables and reduces the mech-
anlcal stabillity of the soil, so, in wet
years particularly, there is a notice-
able movement ('creep') of soll down-
slope. Locally - where the soill 1ls very
wet, slopes are steep, and trees are
generally absent - a sudden landslip can
s [ o4 b oS

Sheet and gully erosion are loecally
serlous on duplex solls derived from
Tertiary sedliments. Some of the worst
examples ecan be seen in the Stradbroke,



Boodyarn, and Bruthen and Bodman Creek
areas, where deep sandy upper horilizons
overlie yellow-brown mottled clays. The
sands lack cohesion and so 1f the native
vegetation 1is removed the surface horiz-
ons are readily washed away to expose
the similarly vulnerable clays. Some
gullles formed in this way are several
metres deep.

Contour ripping is practised to prevent
gullies forming in young pine plantat-
lons, and adequate dralilnage along roads
and arocund quarries and sandpits also
reduces erosion of this type.

Sheet erosion can occur on intensively
cultivated paddocks in steep country,
for example where potatoes are grown on
red gradational soils on the ridges of
the Strzeleckls. Thils form of erosicn
is not always obvious because freqguent
cultivation obliterates exposed subsoil.
However, sheet erosion always causes
turbidity in nearby streams and silt,
whlch includes the most fertlle fractlon
of the soll, may be carrlied downstream
and lost,

Wind erosion 1is mainly a problem on sand
dunes and sheets near the coast when
fire, grazing, uncontrolled recreational
use, wave actlion, and other processes
damage or destroy vegetation and expose
the soil. Management practices protec-
ting the vegetation reduce this hazard.

Ispolated bank and bed erosion occurs
along many streams, with severe erosion
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on Bruthen and Bodman Creek and some of
their tributaries.

Salting

Soil salting is localized in the drler
pastoral country in the east and north-
east of the study area and in low-lyilng
parts of the coastal plalns.

Flooding

The most severe general flooding in the
area 1n recent times occurred in 1934--

Steeg slopes eleared on privaté land,
Hoddle Range.
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35, due to unprecedentedly intense
summer rains.

In the Latrobe Valley, floodlng can be
particularly severe 1n those areas where
major tributaries converge within a
short distance, allowlng a synchronizat-
ion of peak flows. In the coastal areas
of South Glppsland, hlgh tldes and on-
shore winds may also aggravate flooding
by ralsing water levels and reducling
river dilscharge to the ses.

The controlled development of towns,
flood-plain management, and river im-
provements have reduced the extent and
incidence of flood damage over recent
years. Three river-improvement trusts
(working on the Latrobe and Tarwin
Rivers, and in the Shire of Alberton)
try and mitigate floods by, for example,
the removal of stream blockages created
by fallen timber or excess growth, the
widening of channels, and the drainage
of river flats, but these activitlies can
also reduce wildlife habitat and scenic
values.

Willdfire

Fire risk in the study area varies mark-
edly with elevation and aspect.

There are flve zcones, delineated as the
high reglons of the Strzeleckls, the
northern slopes and foothills of the
Strzeleckis, the southern slopes and
foothills, the plains, and Wilsons Prom-
ontory.

Because the first zone usually receives
more than 1000 mm of rain annually,
fires there do not begin easily and
rarely burn with a hligh intensity except
during droughts or in extremely hot, dry
and windy weather. The fire risk there-
fore is normally low and fires are
infrequent. However, because of the
large quantities of fuel on the ground,
the sensltive nature of the vegetation,
and the difficulty in reducing fuel by
burning, an unchecked fire willl cause
severe damage. Many plants are killed;
others are destroyed above ground and
must regenerate from thelr resistant
rootstocks. The years 1939 and 1944
were dry enough for severe wildfires to
develop 1n this zone,

The northern slopes and foothills carry
extensive softwood plantations and have
a high fire risk, because the generally
steep topography is exposed to hot dry
northerly winds and long hours of sun-
shine.

The southern slopes and foothills, how-
ever, have a low fire risk during most
years, since much of the land has a
sheltered aspect. Large areas of soft-
wood plantations and mixed-specles
eucalypt forest grow in this zone.

The plains of the Latrobe Valley carry
mainly grassland, and thls dries off
each summer and presents a severe hagzard
unless grazed or harvested. The coastal
plains are also prone to fire; the
characteristic heathy vegetation is



Aftermath of wildfire, Gellions Run

capable of supporting a fire in any
season when dry weather and windy con-
ditions prevall.

Wilsons Promontory has a wide variety of
climatie types, vegetatlon, and topo-
graphy, 8o some parts are more liable to
wildfires than others. The highest risk
cccurs on the dry heathy plains and low
hills in the north, where lightning
strikes often start fires. Mountainous
gsections of the Promontory and the
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southern slopes have large areas of bare
rock and a high rainfall, and therefore
present less of a hazard.

The scale of fire protection required
for. an area is related not only to clim-
ate and vegetation, but also to land use
and human activity. In the Strzeleckls
proper and on their northern flanks,
fire protection 1s complicated by the
fragmented nature of the blocks of pub-
lic land, the recreational usage of the
region, and the inereased popularity of
hobby farms.

Along the coast the influx of summer
visitors, especlally campers, lncreases
the risk of fire, compounded by the pocor
aecess to many localitles, However, the
National Parks Service considers that
visitors to Wilsons Promontory are fire-
consclous, few flres belng caused by the
public, and also that access withln the
park is adequate.

Fire history

Little 1s known of the prevalence of
fire before European settlement. Early
settlers, however, noted extensive re-
growth forest in the Strzeleckis, cert-
ainly arlsing from fires, most probably
started by lightning or Aborigines.

Fire was an important tool for the pion-
eer settlers; they felled or ringbarked
trees then burnt them on very hot days.
At first the surrounding belts of un-
cleared forest checked these fires, but
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as the grassland now studded with dead Over the 15-year period 1962-77, 206
trees extended, so the risks from fire fires occurred within the fire-protected
intensified. area (public land with a buffer of free-
hold property of varying width). Of
Catastrophiec fires swept the Strzeleckis these fires, 37 (18%) were attributed to
during the hot, dry summer of 1898. lightning, 49 (24%) to land-owners or
ocecuplers, 36 (17%) to deliberate light-
Table 13 lists most major fires in the ing, particularly on the coastal plalns,
study area since late last century. and 15 (7%) to escapes from rubbish tips.
Table 13

MAJOR FIRES IN 30UTH AND CENTRAL GIPPSLAND

Year Location and extent

1898 Extensive fires in the western Strzeleckis

1900 Yarram district

1801 Alberton West

1906 Widespread fires, particularly Foster to Binginwarri

1908 Wonyip, Gunyah, Boolarong, Hoddle Range, Wilsons Promontory

1919 Blackwarry

1926 Widespread fires - Moe, Traralgon, Yarram, Gunyah

1927 Foster, Wilsons Promontory

1939 Extensive fires throughout South Gippsland and on Wilsons Promontory
1942 Hedley to Welshpool, including Alberton West Forest

1944 Morwell to Won Wron - 13 people died; Yallourn open cut caught fire
1951 Wilsons Promontory

1962 Wilsons Promontory

No major fires have occurred in the study area since 1962 except for the fire at
Morwell open cut in 1977.




Protection burning, Mullungdung
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Fire protection

Rural fire-fighting bodles organized to
respond to ocutbreaks of lire wlthin the
study area are: Forests Commission,
Victorlia; National Parks Service; State
Electricity Commission; Country Flre
Authoritys; and A.P.M. Forests Pty Ltd.
In additlion, the Department of Crown
Lands and Survey has several crews
equipped to fight wild-fires. Each of
these corganlzations has the capaclty to
call in fire-suppression forces from
elsewhere in Victoria.

Fire and land management

Fire is used as a management tool for
the regeneratlion of native forest after

utilization, for the disposal of wind-
rows and scrub in the establishment of
plantations, and to reduce fuel in areas
of natural vegetation.

Fuel-reductlion burning is carried ocut in
the mixed-specles forests of the foot-
hills teo provide an effective barrier to
major fires and to protect the boundar-
les of vulnerable settlements and rural
propertlies, and also the valuable moun-
tain forests and softwood plantations.
It also serves to minimlze the damage
from wildfire within the forests.

Fire on Wilsons Fromontory

Limited burning of the bush was practis-
ed by settlers on Willsons Promontory
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last century and grazlers on the Yanakie
Isthmus., Wildfires have swept large
areas of the Promontory at intervals
throughout recorded history; authentie-
ated dates this century include 1906,
1908, 1926, 1927, 1939, and 1943, but
the most dlsastrous fire experienced on
the Promeontory occurred in late January
1651, when about three-guarters of the
park (as it was then) was burnt.

Frotective burning 1is carried out nowa-
days under close supervision, and exten-
slve slashed fire-breaks are maintalned
on some of the heathlands. Since 1960
there have only been five small wild-
fires south of Tidal River., Since 1970,
seven wlldflires have originated in the
north of the park.

Fire and the State Flectricity Commlssion

The fire hazards faced by the State
Electricity Commission are unique 1n
Vietoria. The open-cut coal mines, wilth
thelr vast exposed faces, are vulnerable
to fire during hot, dry perlods, and
once burning are very difficult to ex-
tinguish. Power lines are vulnerable to
grass and bush fires and may be a source
of fire themselves.

Two serious Tires have occurred in open
cuts in the past 30 years, one in Feb-
ruary 1944 at Yallourn and the other at
Morwell in 1977. The former was caused
by wind-blown embers from wild-fires
north-west of Yallourn on a day when
fires raged throughout the Latrobe

Valley; it took 4 days to control. The

latter started when burning particles of
coal fell from a vehiele exhaust; flre-

fighters controlled it in 2 days.

Most forest around the open cut has been
cleared and grazed; any remaining stands
are regularly burnt. A further extens-
ive zone has been delineated where fire
protection is subject to close consult-
ation between the State Electricity and
Forests Commissions. Each open cut also
has an extensive spray-watering system.

Along the easements of power-transmiss-
ion lines trees are cleared and fuel
reduced. Because of the State-wide fire
hazard presented by transmlssion lines,
the 5.E.C. believes that all forms of
land use should make full provision for
the maintenance of safe easements for
power lines.

Weeds

Appendix 6 lists the declared noxious
weeds found in the study area.

Noxlous weeds are plants proclaimed
under leglislation, whose spread will
lower the productivity of the land, de-
grade the landscape, harbour vermin, and
prevent the regeneratlon of natlive spec-
les.

Weeds are generally found on farmland
and disturbed areas. Undlsturbed native
vegetation 1s usually free of noxious
weeds, but blackberry, furze, tutsan,



and hawthorn are sometimes found in
forests. Blackberry especially 1s an
increasing problem throughout the
Strzeleckls. Where plants can be reach-
ed, blackberry can be suppressed by
certaln chemical sprays. Fublic concern
about the use of the most commonly used
herbicide, 2,4,5-T, is increasing, how-
ever.

Efforts to find a mechanism for biclog-
ical control of blackberry started in

-~

Outbreak of ragwort on rough pasture,
Tarwin Eaat
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1977. Two organisms, a stem borer and a
rust, show potentlal. Specificity tests
to ensure that these organlsms do not
harm any crops and native plants will
take at least 2 years to complete,

Ragwort, found in areas of hlgher rain-
fall, is polsoncus to cattle, although
sheep can tolerate it for a time. It
will invade good pasture, and 1is wlde-
spread on poorer grassland, abandoned
farms, and young plantations. It may
eventually be suppressed by scrub on
derelict land and by mature plnes in
plantations. The Canadian cilnnabar moth
and European flea beetle, whilch have
been successfully bred in Victorian
laboratories, will assist In the biolog-
ical control of ragwort if they can be
established in the field.

Hedge acacia, which eccurs naturally in
dry sclerophyll forest in the study
area, 1s included in the 1list of declar-
ed noxious weeds, mainly because 1t
forms thiekets that harbour rabbits.
Spear thistle, varlegated thistle, shore
thistle, and perennial thilstle can be
serious threats to pasture production.
Perennlal thistle 1ls relatively reslst-
ant to weedicides, but the other specles
can be controlled.

Tutsan 1s prevalent in the Strzeleckis,
and boxthorn 1s increasingly found in
the tea-tree scrub behind beaches.

Several specles that have not been pro-
claimed cause concern 1in pastoral areas.



These inelude austral bracken, various
heron's-bllls, cape weed, dock, bidgee-
widgee, flreweed, yarrow, and various
buttercups.

Reductlon of natlve vegetation

The gradual clearing of native vegetat-
lon on private and some publie land 1s a
threat to honey productlon, as native

vegetation 1s a very lmportant source of

food for bees.
Animals
Mammals

Feral cats, foxes, and rabblts are com-
mon throughout the study area and all
require control, although thelr popul-
atlons rluctuate greatly. In contrast,
wild dogs are uncommon and hares occur
only in small numbers on farms in the
lowlands. Roaming domestlic dogs, espec-
ially In packs, can be a local problem,

When agriculture was important in the
sastern strzeleckis, the common wombat
was considered vermin and a bounty was
pald on scalps. This species rarely
causes problems now and 1ts numbers are
inecreasing.

Kangaroos and wallables may cause local
loss of fodder, compete for water, and
damage fencing on properties bordering
plantaticons and extensive areas of nat-
ive vegetation. Permlts to destroy
these normally protected species may be

Stand killed by einnamon root-rot,
Mullungdung

granted. Rabblts and wallables may be a
problem durling the establishment of
hardwood and softwood plantatlons. Under
certaln clrcumstances the Fisherles and
Wildlife Divislon may permit wallabies
to be poisoned with the chemical 1080.

Fish

European carp 1s a species common in the
Latrobe and Tarwin Rivers. It discol-



ours the water while feceding, thereby
degrading the riparian habitat for other
specles of fish. Carp are caught comm-
ercially to a limited extent in the
Latrobe River.

Insects

Attack by the sirex wood wasp on radiata
pine iIn the study area was first report-
ed in 1962. A control program was
initiated and has been successful in
keeplng damage to softwood plantations
in the area to levels that do not
slignificantly affect timber production.

The best control techniques used are to
maintain stands in a healthy condition
by felling susceptible trees during
thinning operations and to introduce
populations of nematodes and wasps that
parasitize sirex. Regular checks are
made on the incidence of sirex attack 1n
plantatlons throughout the study area.

Fungil
Root-rotting fungi

The root-rot fungus Phytophthora cinna-
momi 18 the major pathogen known to
cause dieback of eucalypts, Sites that
are especilally vulnerable to the dilsease
are characterized by solls that readlly
become waterlogged because of poor
structure or the presence of a horizon
that impedes the movement of soll mols-
ture. The risk of the disease 1s hlgher
on scolls that are also infertlle.
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P. cinnamomi has become apparent in some
parts of Wilsons Promontory and in the
nerthern sectlon of the Mullundung For-
est. The numercus pockets of dieback
that appeared arocund 1971 in the latter
area followed a summer--autumn seguence
of heavier than usual rainfall and sub-
sequent drought, and cccurred on sites
having poorly drained, infertlle soils
carrying native vegetation susceptible
to the fungus. Studies at Mullundung
began that year.

The occurrence of dieback at Mullundung
prior to 1971 is not well documented.
Examination of aerial photographs taken
in 1939, however, has not revealed the
presence of pockets of dileback in the
forest at that date. The areas of die-
back that appeared in 1971 in both Mull-
undung and Wilsons Promontory have been
expanding slowly since then.

Although P. cinnamomi has been found in
both of these areas, and has been pos-
itively assocliated with areas containing
affected vegetation, 1t 1s also wide-
spread in many other parts of the study
area including farmlands and orchards.
Susceptible eucalypts include yellow
stringybark, messmate, and yertchuk.

Management techniques can be adopted to
minimlze the effect of the fungus. For
example, care should be taken during
logging operations to avold excessive
soll disturbance and the associated
run-off, which could otherwise assist in
the dispersal of the fungus. P. einna-



momi can also be spread when infected

gravel is used for surfacing roads. The

Forests Commission tests for the pres-
of Phytopnthora in gravel and other

soll materlal on request. Gravel plts
used by the Forests Commisslon and the
latlonal Parks Service in the area are
tested to ensure that Infected material
ls not used.

Another method of dispersal 1s by
transport of infected scll on the tracks

assis of heavy machines such as

CI

Expensive measures to protect the shore-
Line at Foster Beach

crawler tractors. The risk of spreading
the fungus can be minimized by thorough-
ly ecleaning machines before they leave
an area.

A native root-rot fungus, Armillaria
luteo-bubalina, has recently been ident-
ifled as a cause of dieback in a limited
area of mountaln ash plantation. Al-
though small in extent, 1ts incidence 1ls

being monitored.
Wood-rotting fungi

A number of fungi, including Phellinus
gsetulosus, P. badius, P. robustus, and
possibly others, cause rot in the heart-
wood of standing trees and thereby re-
duce their value for utilization. Mixed
species eucalypt forests are mainly
affected. Some tree specles, including
yellow stringybark, show a high degree
of resistance to attack whille others,
such as messmate and sillvertop, are more
susceptible. The amount of damage 1is
related not only to the tree specles but
to its age. Degradation is more likely
in older trees.

The Coast

The coast consists malnly of eliffs with
rocky foreshores, extenslve salt marshes
and mangroves (from Corner Inlet to
McLoughlins Beach), and sandy beaches
backed by dunes.

Most of the coastline is public land,
due to the vislon of early planners, but



Dune buggtes at Sandy
Point; drivers of
recreational vehicles
ean cause 8erious
egragion and sometimes
endanger other people

nowadays many of the coastal areas are
over-used.,

Destruction of the protective ground
vegetation by unrestricted traffic
across dunes 1s the most common form of
damage to dune systems. Pedestrians and
off-road vehicles, when concentrated,
rapldly destroy vegetation along a
track, wind blows along this track and
breaches the dune, and later wlnd-blown
sand burles leeward vegetation.

Grazing by stock and rabblts will also
damage coastal dunes, especlally if it
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is prolonged, since the natural regen-
eration of the vegetation 1s inhibited.

Other causes of disturbance to dune
vegetatlon are wildfire, engineering
works, camp sltes, roads, pipellines, and
the exploitation of deposits of sand.
Some dune systems are, of course, natur-
ally unstable, especially near the
mouths of rivers where new sand 1s con-
stantly belng deposited.

Revegetation of eroded dunes, the prov-
ision of rabblit-proof fencing, or the
construction of walkways across 1individ-



Vandalism at Refuge Cove, Wilsons Promontory



ual dunes may be necessary in popular
localities.

A Coastal Management and Co-ordination
Committee, comprising representatives of
the Soll Conservatlion Authority, Depart-
ment of Crown Lands and Survey, Ports
and Harbours Division, and Town and
Country Planning Board, plans and co-
ordinates the management of public land
on the coast.

Coastal roads

Scenic coastlines often generate demands
for coastal roads. One long-standing
proposal in the study area concerns a
route from Wonthaggl to Sandy Point.
Undoubtedly coastal roads allow full
access to the coast, afford pleasing
views, and may make possible a wide
range of commercial activitilies and hous-~
ing construction. They often, however,
result in increased fires and vandalism,
wind eroslion of the dunes and littering;
they may also intrude into the coastal
scenery as a broad alien ribbon visible
from most points. In addition, they
generate an expenslve demand for toil-
ets, camping facilities, and car parks.

In general, it seems that the environ-
ment 1s better protected when roads are
constructed away from the coast, with
access to the shore via a series of
feeder roads.
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15. NATURE CONSERVATION

Conservation is concerned with Man's
relation to his environment. The need
for conservation of economic resources
is obvious because Man depends on these
for many of the necessities of modern
life. These aspects of conservation are
conslidered in subsequent chapters under
such headlings as timber production,
water use, and minerals and extractive
industries. :

Although Man 1s only one of many spec-
ies, his dense and raplidly growing
centres of population and his ability to
manipulate speciles and environment make
him a very influentlal force. Man has
affected - elther directly or indirectly
- all parts of the study area. Pressure
of grazing by rabblts and domestile
stock, and invasion by exotiec plants,
have altered the original grasslands.
Timber harvesting has changed the nature
of the virgin forest, while the fire re-
gime has also been drastically altered.

This chapter deals with nature conserv-
atlion - the protectlon of native spec-
ies, natural features, and landscapes -
and the preservation of archaeological
and historic features. Protection of
these attributes is important for a num-

ber of land uses, lncluding reference,
conservation of specles, recreation and
education. None of them necessarily
monopollizes the land; often conservat-
ion needs are compatible wilth each other
or with commercially productive uses of
land.

The natural environment has both spirit-
ual attributes, such as inspiring land-
scapes and remoteness, and physical
attributes such as topography, timber,
and minerals. Its character comes from
the combined effect of all its 1indivld-
ual features, and so knowledge and
understanding of these, and of their
interactlons, is essential for effective
conservation. 'Naturalness' can vary
considerably, belng greatest 1n areas
used for reference and less 1n areas
requiring particular management to pre-
serve some endangered specles or the
remnant of a former landscape.

Use of Conservation Areas
Reference
The solution to problems in land use,

such as soll 1lnstabillity or falling
productivity, 1s often helped by refer-
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Shallow Inlet. near Waratah Bay
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ence to an undisturbed example of that
land type. Here the solls, vegetation,
and fauna, and the processes linking
them, can be studied under natural con-
ditions.

Reference areas, therefore, act as stan-
dards agalinst which the progress and
effeet of human alteration and utiliz-
ation of the land can be measured. They
also provide a valuable gene pool of
plant and animal specles. Such genetice
material is already belng used, and will
ve increasingly employed to breed plants
and animals with reguired characteris-
ties.

Reference areas must be carefully chosen
and managed to permlt natural processes
to contlnue without disturbance. In
common with standards used 1n other
fields, they should not be tampered
with; access should be restricted,
experimental manipulation should not

be allowed, and they should be protected
by a buffer zone.

Although all land types need to be rep-
resented in reference areas, the need 1is
most urgent in those that have already
been extensively developed for other
uses. Few, 1f any, areas suitable for
reference remaln for some land types in
the study area; for instance the red gum
woodlands that formerly stretched from
Traralgon to Bairnsdale have almost dis-
appeared, Consclous effort must be made
to retaln reference areas 1in sultable
remnants to represent each land type.

Conservation of species

Each species of plant and animal is a
unique assortment of bilologlcal charac-
teristies, evolved over millions of
years, which makes a contributlon to the
richness and diversity of the environ-
ment. Each is part of Man's natural
herltage, potentlally offering an
enrichment of our knowledge, and many
people feel a moral responsibility to
ensure that none of them should knowlng-
ly be lost or endangered.

Chemists, genetlcists, physicloglsts and
scientists in many other fields place a
special value on each individual specles
for its potential to provide the means
of solving research problems or act as
the stock for breeding essentlal plants
or animals. For example, the genetic
diversity of eucalypts must be malintaln-
ed because of the importance of many
specles within the genus, both here and
abroad, as sources of fuel, timber,
essentlal oils, and shelter.

Conservation of the existlng plant and
animal specles and their assoclations in
thelr natural habitats 1s therefore an
important land use. The survival of
some specles may require certain pre-
cautions in an area because few individ-
uals remain in existence. In other
instances, particular specles may be
living in unusual habitats, or near the
limits of thelr distributions, and it
may be justifiable to devote the land
expressly to thelr conservation. En-



Remnante of red gum woodland, Traralgon

dangered specles, or specles endemic to
the study area, must also be well prot-
ected.

Special natural values

Particular areas of land are often need-
ed to preserve such natural values as
distinctive geological features. Many
of these have great scientific interest,
while others are valuable for education.
The more accesslible and spectacular
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features alsoc attract tourists, but un-
like historile or archaecloglcal sites
these geologlical features are not pro-
tected by any specifle legislation in
Victoria. It is therefore important
that they be satisfactorlily preserved
in sultable reserves.

The Register established under the Hist-
orie Buildings Aet 1974 does not include
buildings or structures on Crown land

or on land vested 1ln any Minister. The
National Trust of Australia (Vietoria),
however, records or classifies all
historic bulldings, landscapes, areas,
objects and sltes that 1ts expert groups
consider worthy of preservation.

The study area alsc contains a number of
Aboriginal relies, mainly along the
coast. Since many of these are cultur-
ally and sclentifically important, some
of the more significant slites on publle
land may need special protection.

Recreation

Most Australians live in the artificial
environment of large citles and towns,
and many find that their lives are en-
riched by contact with the natural
world, The need for natural surround-
ings for certain forms of outdoor re-
creation is discussed in Chapter 16.
Eird-watchlng, nature study, hunting,
and bushwalking all require conservation
of the native plants and animals; pic-
nicking and driving simply require a
background of trees or shrubs 1n the






recreatlon areas. These requirements
can all be filled 1in the study area.

Due to the accesslbility of most parts
of the region, there are only a few
areas that most people would regard as
having any characteristics of wilder-
ness., Smaller areas, however, can still
have value by providing some degree of
solitude and contact with nature, and

by reduclng the pressures on places more
sulted for conservation of particular
natural features or speciles.

Culture

The preservation of the profound beauty
and regional diversity of the natural
landscape should supplement our concern
for the preservation and display of
Man's own finest creations - art, musice,
building, and writing. Thus we must
preserve characteristic Australian scen-
ery and wildlife, particularly as our
economic system necessarily encourages
the use of exotlc plants and animals,
often as monocultures.

Education

Education 1s another important use of
land in a natural or near-natural cond-
ition, Forests, rivers, and other nat-
ural landscapes have many applications
in education - from primary to post-
graduate levels - glving students oppor-
tunities to see natural land forms and
observe, interpret, collect, and monitor
blological processes. In some cases
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laboratory facilities and associated
hostels are needed so that successive
groups can undertake long-term studles.
This may require land to be specifically
set aslde for education.

Productive uses

Some productive and commercial uses of
land are achieved by conserving the
natural ecosystems 1n varylng degrees.
The commercial product 1s obtained by
harvesting a proportion of the popul-
ation of a specles or group of speciles,
or parts of varlous plants, at a con-
trolled rate that the ecosystem can
sustain. Examples include apiculture,
eucalyptus oil production, the sustained
yleld of hardwood timber, and the con-
servation of wetlands to produce game
birds. The continued success of such
uses depends on maintaining many of the
natural features of the ecosystem. Land
under such management can also be used
for education, recreation and seclentific
purpocses, and i1t may form a protective
buffer around small areas speclfically
devoted to nature conservation.

Viability

Each natural community has evolved with-
in 1ts particular environment, with all
the specles forming a stable but slowly
changing system. Undisturbed, the comm-
unity represents the best combination
and relative abundance of the plant and
animal speciles that can continue to live
and compete with each other in the pre-



Grass-tree plain, Gellion's Run

valling soil, topographic, hydrologleal,
and e¢limatic conditions.

Different natural systems have different
degrees of stabllity. Those containing
the greatest varlety are the more
stable. In some of the most vulnerable,
stability depends on some particular
facet, such as specialized vegetatlon;
others may have inherent topographic,
s0ll or hydrologlcal weaknesses.

The wviability and effectiveness of
conservation areas therefore depend on a
number of factors, including the slze of
the area; the type of community, ecosys-
tem or feature to be conserved; the
degree to which the area can be managed

to control influences that willl upset

the natural balance; and the usage of
surrcunding land.

Large reserves have less perimeter rela-
tive to thelr area and so tend to be
better buffered agalnst intrusive fact-
ors, Generally the conservation of
birds and mammals will requlre areas
larger than those required for the maln-
tenance of plants, insects, or amphib-
ians. Communitiezs that exist in more
variable elimatic zones - reglons prone
to drought, floods, or fire - usually
require large areas (or more examples
set aside) to ensure survival.

Small areas can nevertheless contribute



to nature conservatlon or the preser-
vation of particular features. They
include narrow reserves along streams,
roadsldes, and rallways, and those orig-
inally set aside as gravel, water,
cemetery, school, and camping reserves.
Where these small areas retain native
vegetation, and are surrounded by clear-
ed and developed land, they can make a
contribution to the reglonal character
of the landscape. They are also often

The farming distriet of Allambee East -
stand of blue gum on private property
and along Grand Ridge Road
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the only refuge for many of the remaln-
ing native animals.

Narrow strips of native vegetation are
valuable for migratory and nomadie birds
and as wildlife 'corridors' for small
mammals. This 1s particularly so in
those parts of the study area that are
predominantly agricultural.

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,
striectly controlling the number of
visitors, fencing to exelude introduced
animals, eradilcating introduced species,
and preventing rubbish being dumped in
the area.

In the past, many such areas have not
been properly administered nor have they
been well known to the public. Because
of thls they have not been used as

they might have been, nor have they been
as secure against allenation or despol-
iatlon as they should have been,

Types of HReserves

Many of the uses dlscussed above are
complementary, and this 1s reflected 1n
the types of reserves lnto which natural
land 1s placed.

In reference areas, where the emphasis
iz on the retention of natural condit-
ions, conservation of specles and water
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production are the only other compatible
uses,

Parks, however, encompass a wilder range
of uses - conservation of plants,
animals, and land forms; differing forms
of recreatlon; educatlon; and other uses
such as the preservation of important
landscapes and historical sites. There
are different types of parks, and indiv-
idual parks are zoned to reduce conflict
between uses.

In wildlife reserves, the conservatlion
of species of animals and theilr habitats
1s the main aim, and thls may sometimes
be compatlible with recreation.

Educatlion areas may need to be set aside
where alterations to the environment for
experimental purposes, not permitted in
parks, can be carried out. Other types
of reserves that may be proclaimed in-
clude flora reserves, bushland reserves,
streamside reserves, recreation re-
serves, scenic reserves, and geologlcal
reserves.
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16. RECREATION

Outdoor recreation is an important use
of public land and a compelllng reason
for the retention of natural areas.

Besldes Wilsons Promontory, the areas
that are most popular for recreation are
the reserves along the coastline on the
shores of Andersons Inlet, Venus Bay,
Waratah Bay, Shallow Inlet, Corner Inlet
and Ninety Mile Beach.

Traversed by two highways (the major one
- the Princes Highway - 1s an important
link between Melbourne and Sydney), the
study area also has a frequent rail and
bus service to Melbourne. A portion of
the study area is close enough for day
trips from the capital and the remainder
has many popular venues for weekend and
longer visits.

Map 11 shows the maln natural and hist-
oric features of the study area, and the
locations of various recreational facll-
ities.

Recreational Resources

Wilsons Promontory

One of Victoria's earliest national
parks (1t was proclaimed in 1898),

Wilsons Promontory 1s the most important
single recreational resource in the
study area. The park totals 49,000 ha,
ineluding a portion of the Yanakie
isthmus, and all but one of the 15
granitic offshore 1islands surrounding
the Promontory. It preserves some of
Victoria's best coastal and mountain
scenery, as well as a wide range of
plants and animals.

Recreation 1in the park takes place pre-
dominantly around Tidal River, a small
settlement on Norman Bay, which has a
store, a number of locdges and cabins,
and around 500 camp sites suitable for
famllies or groups. Most visitors ocecu-
py themselves with swimming, fishing,
diving, photography, and walking. Some
people camp away from Tidal River for
several days, and Sealers and Refuge
Coves and Waterloo Bay on the eastern
shore of the Promcntory are popular
destinations. The number of parties is
regulated to ensure that these localilt-
ies are not overcrowded:; another area in
which numbers are limited (in this
instance for safety in case of wildfire)
is the north-eastern part of the park.
Organized nature study, partlicularly for
children, 1s becoming increasingly pop-
ular.
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Apart from the
River, and the
Oberon saddle, vehicular access 1s lim-

ited 1n the park.

road from there to Mount

The Natlonal Parks Service employs
around 600 people at Wilsons Promontory.
In 1978-=-79 there were 102,000 day wvis-
ltors, and campers spent a total of

) 0 nlghts in the park.

256 ,6(

Islands of Corner Inlet

A group of 1slands (including Snake,
Clonmel, and 3t. Margaret Islands, but
net the privately owned Dog, Llttle Dog,
and Sunday Islands) forms the Nooramunga
State Faunal Reserve. While primarily
managed for the conservation of mammals
(especlally hog deer), the reserve is
open to visitors with a permit from the
Fisheries and Wildlife Division. 1In
addition, fishing parties sometimes land
on the 1islands.

Characteristic rounded hills of the
western Strzeleckis

The views from the islands are a partic-
[

ular attractlon, as are the superb The waters of Corner Inlet are very im-

woodlands of manna gum, messmate, and portant for commercial and recreational

banksia; the great variety of birds; and fishing, and for sea and wading birds.

the opportunity to observe kangarocos, Recreational water craft using Corner

emu, and hog deer. Inlet generally put out from Duck Point,
Foster, Port Franklin, Port Welshpool,

sunday Island 1= owned by a private Port Albert, Robertsons Beach, Manns

group, Para Park Game Reserve Co-operat- Beach, and MecLoughlins Beach.

ive Ltd, which breeds both hog and fall-

ow deer, and allows controlled shooting The remainder of the coast

of hog deer during the open season.

Several houses and a long Jetty have Apart from Wilsons Promontory and Corner

been bullt on the 1sland. Inlet, the coastline of the study area



conslsts of long sandy beaches broken 1n
places by estuariles and stretches of
bluffs and cliffs. The wvarious towns
and settlements are especially popular
for summer vacatlons although the major-
ity of holidaymakers use caravans or
tents. Many camping grounds are on pub-
lic land, usually Crown land designated
as coastal reserves under the control of
local committees of management: this is
often the approprlate Shire Council.

Fishing, swimming, surfing, boating,
pilenicking, walking and hang-gliding are
favoured activities, but ease of access
to the coast varles. Along scme lengthy
sections there are no publie roads or
tracks to the shoreline.

The Strzeleckis

The most popular actlvitles In the
Strzeleckis are pleasure driving and
fishing 1ln the rlvers and creeks; others
are plenleking, swimming, blackberrying,
nature study, pony riding, and prospect-
ing. Some of the streams attract cance-
ists.

There are three small natlional parks in
that part of the Strzeleckis wlthln the
study area - Bulga (80 ha), Morwell (140
ha), and Tarra Valley (140 ha). Morwell
Natlonal Park conserves an interesting
tract of foothill forest notable for its
gully vegetatlon and birdlife. The
other two parks contaln examples of the
magnificent forest that grew throughout
the eastern Strzeleckis before the land
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clearing of 70--90 years ago. The
abortive settlement of the eastern
Strzeleckis for farming did, however,
leave a network of roads and tracks that
are in general use today.

Four cother scenlc reserves are popular.
Dickles H1ll preserves a 20-ha gully of

Bridge construction, Morwell National
Park



Tarra Valley, a popular national park in
the Strzeleckis

mountain ash in reserved forest near
Mirboo North, and the nearby Lyrebird
Walk meanders through messmate and gum
forest along the Little Morwell River.
Roadside reserves at Gunyah Gunyah and
Turtons Creek both carry fine ash for-
est.

Holidays are offered by varlous farmers
in the Strzeleckls; these enable city
people to experlence rural life.

Latrobe Valley

Varlious areas of land vested in the State
Electriclity Commission are used for rec-
reation. The storages at Yallourn and
Morwell are wvenues for boating and fish-
ing; various organizations, including
golf clubs, pistol clubs, a scouting
group, and an astronomical socliety lease
sites. Witts Gully and Sayers Trig are
forested areas used for pienicking,
nature study, fishing, and swimming.

The Commission also organizes tours at
Morwell and Yallourn for visitors wish-
ing to learn about power generation 1ln
the Latrobe Valley. In 1978 some 60,000
people vislited the Commission's works
areas, There are two special centres
for visitors at Morwell and Yallourn and
another is planned for Loy Yang. The
facility at Morwell has modern audilo-
visual and other informative displays.

Activitilies
Pleasure driving

Motorling has increased greatly 1n pop-
ularity as a recreation over the past 20
years, and the Strzeleckls are particu-
larly popular because of thelr views,
wildlife, picnic spots and climate. 1In
addition, the comprehensive rcads are
well maintained, but most are very wind-
ing.

The principal east-west route 1s the
Grand Ridge Road (130 km), which was



constructed during the 1920s and 1930s.
The 1925 annual report of the Country
Roads Beoard stated, '"The construction of
this road with laterals towards the

main Gippsland and South Gippsland rail-
way lines, 1t 1s confidently anticipat-
ed, will do much to solve the problem of
resettling the hill country of South
Gippsland'. In the long term, the
completion of the road did not halt the
decline of agriculture 1in the eastern
Strzeleckis, and it has proved of minor
commercial importance. On the other
hand, 1t 1s a superb drive and affords
pleasing views for its entire length.

Various other thoroughfares away from
the Strzeleckls are popular wlth motor-~
ists - the South Gippsland Highway, Fish
Creek--=Walkerville road, Foster-=Yanakle
road, Inverloch--Cape Paterson road, and
the tracks through the Boola Boola State
Forest are enjoyed by many.

Little use 1s made of any publie land in
the study area for four-wheel-drive
touring, but traill-bikes are ridden
fairly widely on publie land and in
private pine plantations. Although they
may create a nolse nuisance, land manag-
ers report that soll erosion is quite
localized. The maln danger is from
accidents; riders have died after coll-~
isions on forest tracks in the Latrobe
Valley.

Trail-bike 'enduros', motorcross events,
and car rallies are occasionally
conducted on roads in the Strzeleckls,

169

ineluding tracks through the forests and
plantations.

Camping

Although some camping takes place casua-
lly on publie land throughout the study
area, most 1s done on special developed
sltes along the coast. This type of
camping 1s seasonally intensive and
closely regulated; it requires the con-
structlon of substantlal faeilities and,
during the 3 summer months and over
Easter, the employment of staff for
supervision and malntenance. Most
campling reserves are little used for the
rest of the year.

Table 14 gives a complete listing of

the various coastal areas used for camp-
ing and other activities.

shooting

Except for Jack Smith Lake State Game
Reserve, the study area does not contain
any swamps or marshes of State-wide
significance for duck-shooting. Often,
however, local concentrations of game
birds occur on rivers, swamps, billa-
bongs, and dams. Less commonly, snipe
are found in these areas, and quail on
the Woodslde--Giffard plains and in the
drier parts of the Latrobe Valley.

Foxes and rabbits are hunted throughout
the study area; hares are rare, being
confined generally to the driler pastoral
country. Hog deer are found along the
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COASTAL CAMPING AND OTHER ACTIVITIES

Table 14

No. of
Locality camp Recreaticnal facilities Comments
sites
Cape Paterson 300 Surf club, tollets, Hang gliding, casual
kiosk, parking camping
Anderson Inlet 600 18 tollet blocks, youth Water supply
Inverloch hostel, anglers club, inadequate to
yacht club, lifesaving western end
club, boat ramp, of foreshore
parking, Jjetty
Mahers Landing Boat ramp, parking To be improved by
Shire of Woorayl
Venus Bay Surf club, toilets Limited camping
Lower Tarwin 20 Tollets, boat ramp, Badly located between
parking river and road
Walkerville-- 154 Boat launching, parking, Lack of parking for
Cape Liptrap tollet blocks boat ramp
Waratah Bay 180 Boat launching, parking, Facllities being
tollet blocks improved by Shire of
South Gippsland
Shallow Inlet Lo Rubbish collection
Corner Inlet 20 Toilet block, boat Facllitlies being

(Foley's Road)

launching

improved by 3Shire
of Scuth Gippsland



Table 14 (continued)

171

No. of
Locallty camp Recreational facilities Comments
sites
Stockyard Creek Boat moorings
Port Franklin Boat moorings
(Franklin River)
Port Welshpool 80 Toilet block, Jjetty, Facilities being

Port Albert

Manns Beach

MecLoughlins
Beach

Wilsons Promontory 500
- Tidal Rlver

Sealers Cove 30
Refuge Cove 30
Waterloo Bay 10
Woodside 50~-80
Beach

boat ramp, museum

Toilets, Jetty, museum,
boat launching

Amenities for day trippers
- no camplng

Store, shelter, Jjetty,
boat ramp, amenitles for
day trippers - no camping

Store, interpretation
centre, showers, tollets,
boat ramps, parking

All remote camping areas
have tollets and
water supplies

Surf club, tollets,
parking

improved by Shire
of South Gippsland

Caravan park

Nature trails, bush
walking, swimming,
fishing

Power connected to some
sltes
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coast wherever patches of scrub are sub-
stantial enough to provide cover. They
were introduced at Cape Liptrap in 1866,
and are fully protected in Nooramunga
Faunal Reserve but may be shot elsewhere
under the provlislons of the Game Act
1958 and the Wildlife Aet 1975. It is
likely that a small number of sambar
deer live 1n the eastern Strzeleckis.

School holiday camps

There are a number of holiday camps
within the study area or nearby. Some
are operated commercially and others are
run by school and private groups. The
commerclal camps are at Mirboo North,
Moondarra, Rumbug (Dollar), and Inver-
loch. Five groups of schools run camps
at the sites of former State schools
throughout the study area, and another
(the Warragul Inspectorate) has a camp
overlooking Lake Narracan. Other groups
(such as churches and youth c¢lubs) have
camps 1n the study area. Few of these
are orn public land.

Parties use these camps as a base for
recreation and often for educational
excursions throughout the Latrobe Valley
and South Gippsland, and, 1n most cases,
they also make use of nearby public

land for walking, nature study, swimming
and orienteering.

Fishing

Map 11 shows the fresh-water, estuarine,
and marine recreational fisheries in

the study area. Fresh-water fishing has
been assisted by the construction of
various dams for water supply, but de-
graded by the introduction of European
carp, which have spread widely from a
private liberation at Boolarra in the
late 1950s. A further source of concern
are the severe infestations of black-
berries along many streams, which re-
strict or prevent access.

With the greater opportunlties for ang-
lers to purchase power boats, fishing in
the estuaries, inlets, and bays has be-
come much more popular. In addition,
charter boats are also avallable at some
ports.

Beating

The use of inland waters In the study
area by recreatlonal craft 1s confined
to canoeing on a few of the streams, and
a variety of beating activities on Lake
Narracan and the Hazelwocd Cooling Pond-
age.

Few watercourses are suitable for cance-
ing; most are too shallow and lack
navigable rapids, but sections of the
Latrobe River are picturesque and an
annual race is conducted on the lower
Tarra River.

The two storages in the Latrobe Valley
are popular for salling, water-skilng
and power-boat racing. Because the
pondage contains heated water discharged
from Hazelwood Power Station it has be-



Chartered eruiser anchored in Refuge
Cove, Wilsons Promontory

come a venue for winter racing, the most
notable being the annual 'Sauna-sall'.

Nature study

Various tracts of public land in the
study area offer interesting opportunit-
ies for the study of natural history.
Besldes the four national parks, there
are three speclal reserves in State
Forest, the State Electricity Commission
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leases land near Yallourn to a field
naturalists club, the Lands Department
has reserved a number of areas to pro-
tect willdflowers and roadside scenery,
and both the Nooramunga and Jack Smith
Lake wildlife reserves have a rich
fauna. The latter two are less fre-
quented by visiltors.

A llst of other localltlies 1n the study
area with diverse natural features 1In-
cludes Polnt Smythe, Walkerville, 3andy
Point, Wilsons Promontory, Corner Inlet
and 1ts 1slands, Jack Smith Lake, Mull-
ungdung State Forest, Hallston Bush, the
heads of Traralgon and Turtons Creeks,
and areas around Gunyah and Baloolk.

Orienteering

An orienteering group in the Latrobe
Valley holds occaslional competitlions on
publle land.

Bushwalking

Apart from Wilsons Promontory and the
varlous reserves 1n the Strzeleckls
there are few parts of the study area
popular for bushwalklng.

Horse-riding

Horse-riding 1s a popular hobby for
children throughout the study area. Var-
lous groups conduct trall rides through
the Strzeleckis, and the Forests Comm-
1ssion has marked a pony trall through
the Morwell River plantatlons.
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Walkerville combines
gecenery and history -
these lime kilns have
been elassified by the
National Trust

Surfing

The best surf beaches in the study area
are on and west of Wilsons Promontory -
unfortunately sharks are more common
here than 1n other coastal waters. The
Ninety Mile Beach, although popular for
swimming and fishing, is too open for
good surf and only occasionally has
sultable waves. Surf clubhouses are
sometimes loecated in the seaward dunes,
a sltuatlion that can lead to erosion.

Hang gliding

Hang gliding is mainly practised off the
cliffs between Cape Paterson and Inver-

loch. Enthuslasts tend to concentrate
in certain favourable locatlons and so
cliff-top vegetatlon lsgs often damaged.

Fossicking

Gold fossicking takes place on a small
scale at Foster and Turtons Creek and
gemstones are sought at Walkerville.
Some prospectors have damaged gully
vegetation by excessive clearing; others
are very careful to protect plants.

Historic bulldings

Table 15 lists the landscapes, bulldings
and structures recorded or classified



Table 15

CLASSIFIED LANDSCAPES AND STRUCTURES IN THE STUDY AREA
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Classi- Date of Classi- Date of
Name ficat- origin Name ficat- origin

ilon lon -
Alberton Port Welshpool
'Hawthorn Bank', 'Crescent’',
Pound Road CNH 1850 Turnbull Street CN 1873
Ninety Mile Beach Tarraville
Marilyns Beach Christ Church CN 1856
(between Reeves Beach N T 1
and Woodside Beach) SERCAEoR
Vicinity Jack Smith Lake N 'Hollydale' (homestead) C 1898
Port Albert Traralgon Hotel CN 1914

Court House and
House (former Bond
Store) N 18459 Post Office R 1886
Immigration Depot, 'Fernhi1ll' (homestead) R 1871
South Street CN 1857--58 Waratah Bay
Post Office CN 1864 Lime kilns o 1870=~
Store (formerly Derwent Landscape of Waratah Bay C
Hotel), corner Wharf Wonth N
and Victoria Streets CN 1858 rontnage.
Landscape of Powlett

Maritime Museum (form-
erly Bank of Victoria) R 1861 River and estuary c

C Classified by National Trust

N Included in Register of the

Natlonal Estate

E Recorded by Natlional Trust

H Listed by Historlec Bulldings
Preservation Council
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by the National Trust of Australia
{(Viectoria).

Although European settlement of South
Gippsland dates from the 1840s, the
region has a limited heritage of Victor-
fan-style archltecture. Fort Albert,
the general area of the earllest hablt-
ation, has the oldest standlng bulldings
and retains some of the atmosphere 1t
had when almost all of Glppsland's trade
passed across its docks. The nearby

Yarram's fine Federation-style court-
house

Tarraville church, and the later hotel
at Alberton built in 1890, indicate
early civic ccheslveness and a gradually
acquired prosperity during the rest of
the century - the affluence of the 1880s
i1s also reflected In the substantial
farmhouses around Yarram,

In the Latrobe Valley grazing flourlshed
on the red gum plains east of Traralgon,
and pastoralists built handsome Vie-
torian homesteads arocund Flynn and Rose-
dale. Towns like Moe, Morwell, and
Traralgon remalned small and dormant,
although the latter's striking post
office and courthouse must have conferr--
ed municlpal prestige.

Local timber was wldely used on farms -
a few barns and sheds, and many lengths
of post and raill fenclng, remain from
this pericd. Early buildings 1in the
Strzeleckis were also wooden and of slab
construction. Due to subsequent bush-
fires and a low natural durabllity of
the local timbers, almost none have sur-
vived.

Construction of the Great Southern Rail-
way brought the fine Korumburra station
and monumental rock cuttings and timber
bridges (especially the one over the
East Tarwin River near Koonawarra).

By the 1900s the best hill dairy farms
had reached a high level of productlivity.
The resulting prosperity is reflected by
the sturdy Federation (Art Nouveau)
hotels and public bulldings in towns



like Foster, Leongatha, and Yarram, and
numerous houses of late Vietorian or
Federation style on farms located on the
belts of fertlle =soill.

More broadly, dairy farming had imposed
a characteristlc landscape on much of
the study area - rolling green hills
studded with huge dead stags and sporad-
ic clumps of blue gum, remnants of the
primeval forest gradually belng replaced
by straight shelterbelts of radiata pine
and cypress; hllls subdivided into 100-
acre allotments, each with 1ts cottage,
orchard, and galvanized iron cowshed
alongside the road; a butter factory at
the centre of each hamlet.

The 1920s and 1930s brought a few new
schools in the Art Deco style throughout
the study area, the pleasant new town of
Yallourn, and the first tall industrial
smokestacks to the Latrobe Valley.

After World War II, the Latrobe Valley
towns started to sprawl, first by means
of peripheral Housing Commission es-
tates, the beglinnings of a process of
physical and soclal fuslon that is grad-
ually reducing parochlal differences and
uniting the separate communities.

Along the coast and in the Strzeleckls
the towns have changed little, except
for expanding Inverloch and Cape Pater-
son and their associated outlying clust-
ers of holiday houses.

A new element in many rural districts is
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the hobby farm, often comprising a
substantial suburban or countrified
dwelling with concrete water tank and
native garden, set in 5, 10, or 20 ha
of former farmland.

Museums

In South and Central Gippsland there are
two well-established and popular out-
door folk museums. Ccal Creek at
Korumburra has as lts theme the black
coal mining of late last century, while
the Glppsland Folk Museum at Moe includ-
es a variety of exhibits on provincial
activities and industries. There 1is
also a proposal for an outdoor museum at
Wonthaggl to preserve relics of the
town's black coal mines. Other towns

in the study area with museums are Fost-
er, Port Albert, and Fort Welshpool.

Tourlsm and the Economy
Government initlatives

The Department of State Development has
a Division of Tourism that assists
tourist projects, and the promotion of
travel generally within Victoria. It
allocates subsidles and loans to varlous
governmental bodies, including munici-
palities. In addition, the Division has
fostered a number of Reglonal Tourlist
Authorities, which link State and local
government with companies In the travel
industry. These authoritles produce
literature, provide local information to
visltors, and generally encourage the de-



The Foreata Commisaion has consgtructed
many roadside picniec areas

velopment and maintenance of facilities
and attractilons.

The State Government provides annual
grants to cover part of the authorities!
running costs and may also make avall-
able money for the promotion of reglonal
tourism. Each authority 1s run by a
committee of six to elght persons; halfl
are from local counclls and half are
from the travel industry.

The study area lies within the zone of
responsibility of the Gilppsland Regional
Tourist Authority, which is based at
Drouin.

Recent statlstles

Table 16 glves statistics relating to
tourist attractions in Central and South
Glppsland.

Future demands

The increasing cost of fuel in Australia
is likely to reduce the use of motor
vehicles for recreation. The extent of
this reduction is hard to predict, as 1s
the time span involved.

European observations suggest that, no
matter what the cost of fuel, private
motorists are llkely to continue to take
thelr cars on thelr annual holldays,
even 1f they are compelled to reduce
their mlleage during the rest of the
year.,

It appears that, 1n future, recreational
use of land wilthln and close to cilties
and towns (especially land handy to
public transport) will lncrease greatly,
and that visits to many of the large,
distant national parks and other natural
areas at present prized for thelr rec-
reational quality may not be substan-
tially diminished.

On the other hand, wvenues of intermed-
iate distance (perhaps 2 to 3 hours
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Table 16

STATISTICS OF TOURISM

1977 & 78 155,000 visits
in 2 years

Coal Creelk

C.R.B. road counts, Princes Highway (iv)
({l2=hour periods)

Drouin March 1977 4,438
GiEESl&Hd March 1978 5,731
Folk Museum (i) 1977 45,770 visits Rosedale March 1976 2,536
1978 38,347 wisits Mareh 1977 2,626
March 1978 2,889
S.E.C. Works 1977 54,288 visits
Areas (ii) 1978 59,705 wvisits Accommodation 1977 September
(1) (bed-nights quarter 33,477
Wilsons 1976--77 340,977 visits in G.R.T.A. December
Promontory (12 months) area) quarter 39,197
National 1977--78 351,400 visits 1978 March
Park (iii) (12 months) quarter k9,900
1979--80 226,615 visits 1979 June
(8 months) quarter 41,864
Sources: (1) Gippsland Reglonal Tourist Authority; (ii) S.E.C.V.; (iii) National

Parks Service; (iv) C.R.B.

drive) from centres of population (which
are often visited by motorists at pres-
ent) may become much less important for
leisure.

This 1s the view of S.M. Gold, writing
on recreation. He notes that in the
United States about 30% of all private
vehicular mileage 1s related to recreat-
ion, much of which is to allow people to
leave thelr neighbourhcod and travel to
a reglonal park or other facility.
Whether his speculations are relevant to
Australia 1s difficult to say.
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17. WATER UTILIZATION

Domestic, Industrial, and Rural Demand
FResources - a summary

The Latrobe and Tyers Rivers run through
the northern part of the study area.

The other important streams can be coll-
ected into two groups. The first com-
prises those that drain the northern
slopes of the Strzeleckl Ranges and flow
into the Latrobe River. This group
includes the Morwell River and Traralgon
and Flynn Creeks, and has a total aver-
age annual flow of some 180,000 ML. The
second group comprises those running
coastwards from the southern slopes of
the Strzelecki Ranges and from the moun-
talns of Wilsons Promontory. They in-
clude, from east to west, Merriman
Creek; Tarra, Albert, Agnes, and Frank-
lin Rivers; and the largest southern
stream by far, the Tarwln River. The
average aggregate yearly flow 1s 430,000
ML (as measured at existing gauging
stations, some of which are well up-
stream in the catchments).

Water quality 1is excellent and salinit-
ies are low in the higher parts of all
catchments. Pollution reduces the qual-
ity of the water in the lower reaches of

most streams, especlally the Latrobe
River.

The plains and foothills surrounding the
Strzelecki Ranges have large reserves of
groundwater of varying quality. In some
localities, this groundwater is suitable
for domestic use.

Large storages

In the past there has been llittle demand
for large water storages within the
study area. The only storages are those
that have been constructed in the La-
trobe Valley, primarily to serve the
power stations at Morwell and Yallourn,
but also to supply local 1industries and
towns.

In 1964 a basin came into service at
Morwell, adjacent to Hazelwood power
station. The pondage holds 31,000 ML,
which 1s required continuously for cool-
ing during power generatlon, and 1s kept
filled from local creeks and aquifers,
as well as from Moondarra Reservolr out-
slde the study area.

In 1962, the Latrobe River was dammed
upstream from Yallourn to form the
8,000-ML Lake Narracan, the waters of
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which are used by the Yallourn power
stations,.

Elsewhere in the study area the con-
struction of large storages has not been
necessary. Because of the reliable
rainfall, many towns have been able to
draw water directly from nearby streams,

ite of Blue Roek dam on
Tanjil River

and irrigatlon has been practised loc-
ally on a small scale only, again draw-
ing from streams.

In 1968--69, due to an increased demand
for water for stoeck, domestic, and irri-
gation purposes, the State Rivers and
Water Supply Commission carried ocut an



investigation into the possibility of
constructing a storage on the Tarwin
River. This project has not proceeded,
as it is not economically feasible at
this stage.

Map 5 shows the utilizatlon of water
throughout the study area.

Latrobe Valley water supply

The Latrobe Valley Water and Sewerage
Board bullt Moondarra Reservoir in 1962
on the Tyers River below Gould township,
which 1s now submerged. Lying outside
the study area, 1t 1s the main water
storage for the Latrobe Valley and holds
30,000 ML.

Construction has commenced of the 75-m=-
high wall for a 200,000-ML reservoir on
the Tanjil River at Blue Rock near
Willow Grove to augment water supplies
to the Latrobe Valley. The State Rivers
and Water Supply Commission willl bear
half the cost and oversee the project;
the State Electricity Commission will
pay the remainder.

Half of the water released from the dam
will be avallable to the State Electric-
ity Commission, diversion taklng place
from either the Tanjil River or the La-~
trobe. The balance of the yleld wlll be
allocated for river freshening and main-
taining minimum flows in the Latrobe
River, and also for domestie, irrigat-
lon, and industrial uses. Moe Water-
works Trust has been allocated 1,000 ML
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annually, and a further 10,000 ML have
been allocated to consclidate and expand
irrigation by private diversion within
the river basin.

The State Rivers and Water Supply Com-
mission wlll formulate polley on the
management of this water and the Latrobe
Valley Water and Sewerage Board will
operate the reservoir and distribution
network,

Latrobe Valley Water and Sewerage Board

Besldes taking responsiblility for sup-
plyling much of the Latrobe Valley with
water, this beoard provides disposal fac-
1lities for sewage and industrial waste,
and acts as an agent for the Environment
Protection Authority in the control of
all forms of pollution throughout cent-
ral and eastern Gippsland.

Originally, it was established to deal
only with industrial effluents. From
1956 to 1970, before the advent of
natural gas as a domestlec fuel, town gas
was generated from brown coal at Morwell
by means of the Lurgl process. The
Latrobe Valley Drainage Board was set up
in 1952 to construct disposal works to
prevent streams being polluted by wastes
from the gas plant and other nearby in-
dustries.

In 1953 the Latrobe Valley Drainage Act
1951 was amended to make the Board res-
ponsible for water supply also. The
organization was constituted 1in 1its
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present form, and with its present
title, in mid 1954 and at the moment
has a staff of 140.

Urban domestic supplies

Most towns within the study area are
served by waterworks trusts - statutory
bodles composed of local commissioners -
which operate their own storages and
distribution networks. Wonthaggl, Cape
Paterson, and Inverloch, however, are
served from a State Rivers and Water
Supply Commission reservolr at Lance
Creek; Churchill, Morwell, Traralgon,
and Tyers draw water from Moondarra; and
the State Electricity Commission sup-
plies water to Yallourn, Newborough, and
Hernes Oak. Excluding Wonthaggli and
Cape Paterson, where the State Rivers
and Water Supply Commission controls the
entire system, and Yallourn, in all of
the above towns local trusts distribute
water. Table 17 detalls all urban water
supplles,

The two urban centres using the most
water annually are Morwell--Churchill--
Yinnar (3,356 ML) and Traralgon (2,404
ML) .

Most town water supplles within the
study area are chlorinated for domestic
consumption.

Future domestic demand

The urban population of the Latrobe
Valley (that 1s, the cities and towns
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between Warragul and Traralgon) is now
roughly 65,000 (estimated from Austral-
lan Bureau of Statisties data for 1976
based on local government areas)., Fore-
casts of regional population growth over
the next decade vary, but 1t is expect-~
ed that expansion by the State Elec-
triclty Commisslion and Australian Paper
Manufacturers Ltd will create around
2,500 new Jjobs during that period.

Figure 10 shows recorded past and estim-
ated future average dally consumptlon of
water per capita for Melbourne. It is
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possibly a gulde to the situation 1n the
Latrobe Valley.

Industrial supplies

By far the largest user of water within
the study area is the State Electricity
Commission, It needs high-quality water
for bollers and for general operations,
and large volumes of low-gquality water
for power-house cooling systems, clean-
ing, sluicing and disposing of ash, and
fire prevention (including spraying coal
faces).

The high-quallty water 1s suppllied from
Meoondarra Reservolr, and the lower-qual-
ity water 1s drawn from the Latrobe Riv-
er, aquifers under the Morwell open cut,
and local creeks at Hazelwood and
Morwell. 1In 1978 the State Electricity
Commission took the following volumes
daily: Moondarra Reservolr 78 ML/day;
Latrobe River 84 ML/day; and groundwater
104 ML/day.

The next largest consumer of water 1in
the Latrobe Valley is the Marywvale pulp
and paper mill owned by Australian Paper
Manufacturers Ltd, drawing around 82
ML/day from Moondarra. Planned expans-
lon over the next decade will lncrease
the dally requirement from this source
to 91 ML.

Future industrial demand

Plans for expansion by both Australian
Paper Manufacturers Ltd and the State
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Electriclity Commission mean an increased
industrial demand for water in the La-
trobe Valley. The Loy Yang development
alone will require 208--246 ML/day when
fully operational, but the State Elec-
tricity Commission is confldent that 1its
consumption in 1992 will be met by draw-
ing water from the exlsting sources as
well as the Blue Rock reservoir.

Australlan Paper Manufacturers Ltd
proposes to augment its supplies from
Moondarra with water drawn directly from
the Latrobe River (below the Jjunction
with Tyers River). It is expected that
some 45 ML will be drawn daily when the
operation begins, but by 1990 this flg-
ure should increase to 250 ML/day.

Most of the water, minus the losses
within the system, would be returned to
the river, however, studies are under
way to determine whether this proposal
is feasible in the light of temperature
limitations that may be lmposed 1in a
State Environment Protection Poliey for
the waters of the Latrobe River.

Beyond the year 2000, new power stations
(on at least the same scale as Loy Yang)
could be under construction, and a plant
converting brown ccal to fuel oil may be
operating alsoc. Both these 1ndustries
would require large volumes of water,
but meeting this additlional demand may
not be such a problem as 1t would seem.
Even though part of the water taken in
by industry 1s consumed or evaporated,

a large volume (especlally that required
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Table 17

LOCAL WATER SUPFLIES

Total Hendworks loeal storape Annual
Controlling body  Towns supplied popul= Source of wvater capaclty usage Remarks
ation (ML) Type Cuopueity (ML)
served {ML}
Alberton==Port Alberton, Loo Obtained from Yarram - Elevated 0.1 100 Chlorination
Albert Waterworks FPort Albert Trust - forested eoncrete tank .
Trust entchment
Boolarra Water- Boolarrn S00 Two welrs on O'Grady - Service basin 2.3 58 Chlorinntion
works Trust Creek - catchment
mainly pastoral
Dumbalk Water- Dumbalk 250 Pumped from Tarvin - Concrete tank 0.2 Lo Chlerination
works Trust River - pastoral
catehment
Fish Creek Water= Fish Creek B2o Battery Creek - cateh- 30 Excavated 1.k 100 Sedimentation
works Trust ment pastoral and concrete=lined
forested basin
Footer Water- Foster 1,0k0 Beaervolr on Deep 52 Three excav= 3.2 191 Water purification plant
works Trust Creek = cntchment pas- ated service 2T.3 proposed
toral and forested basina Ls.3
fernes Oak Water= Hernes Oak 100 SEC pump from latrobe - Excavated 1.1 11 Operations of Trust being
vorks Trust River, treat, and sell service wound up
to Truat basin
Inverloch Inverloch 5,000% SFWSC Lance Creek 1,500 Exeavated 13.6 Lss Untreated, Hew 227=-ML
Waterworks Trust Reserveir (built gervice basin storage recently construc-
1911 to supply Won- ted near Inverloch
thaggi) - pastoral
catchment
Leongatha Leongathn 3,600 Ruby Cresk - thres 3k Conerete basina 9.1 1,kes Gravity supply from
Watervorks Trust reservoira, the largest 136 three reaervoirs. Coagul-
Hyland Dam - pastoral 750 ation, flltration and
catchment chlorination
Meeniyan Water- Meendyan shn Pumped from Tarwin - Excavated 1.1 a5 Chlorination
works Trust Hiver = pastoral basin
catchmeant
Mirboo North Mirboo 1,000 Pumped supply from - Concrete~lined 11 152 Sedimentation and
Waterworks Trust  Horth Little Morwell River - basin chlorination

foregted catchment

* Includes susmer visitors



Table 17 {Continued)

Tatal Headworks Local storage Anmunl
fentrolling body  Towns supplied popul= Source of water capacity usage Remarks
ation (ML)} Type Capacity (ML)
served (ML}
Morwell Water= Morwell, 2L, 000 Obtained from LVWSE - Buckleys Hill 2h1.0 2,06k Low-level zone supplied
works Trust Churchill Moondarra Reservolir - baains [LVW3SR) directly from Buckleys
catchment mainly for=- Churehill 22.5 Hill. Higher parts of
ested Horthways 6.0 Morwell serviced from con-
erete tank. Sedimentation
and chlorination
Hazelwood, Separate reticulation - Excavated 1.5
Yinnar from Pilly Creek to concrete=1ined
sugment supply = catch= tank
ment mainly forested Concrete 0.9
elevated tank,
various amall
tanks
State Elec- Yallourn Pumped from Latrobe Yallourn township being
tricity Comm= Works River vacated; population and
isafon Area vater usage declining.
Chlorination
Toora Water- Toors, &s0 Offtake welr on Agnes - Three excav- 5.7 430 Sedimentation and
vorks Trust Welahpool, Fiver mbove falls = ated basing, chlorination
Port Welsh- catcheent mainly one concrete- 0.3
pool, Fort paatoral lined tank
Franklinm, Elevated 0.l
Apnes ateal tank
Traralgon Water-  Traralgon 16,500 Obtained from LYWSE - Excavated 68 2,132 Sedimentation and
works Trust Moondarra Reservoir basin chlorination
Reservoir L5
Concroate tank 0.5
Tyera--Glen= Tyers, 1,200 Chtained from LVWEE - Service 1.1 300 Untreated
garry Waterworks  Glengarry, Moondarra Reservoir basin Tyers
Trust Toongabbie
Yarras Waterworks Yarram 3,000 Gravity supply from = Excavated 5.2 623 Chlorination
Trust Tarra River - forest- basin and tank
ed catchment
Tallourn North Yallourn 1,850 SEC pump from Latrobe = Concrete basin b1 185 Sedimentation and
Watervorks Trust  North River, treat, and sell Flevated tank 0.02 ehlorination

Lo Trust
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for cooling) is either recycled or re-
turned to the Latrobe River to flow sea-
wards through the Gippsland Lakes,

o ]

aline water - an additional problem

Large quantities of ash remaln after the
combustion of ecoal in power stations.
The best way of handlling thils at the
moment 1s to mix it into a slurry witl
water and collect it into settling
ponds. When the ash precipitates, the

Hazelwood power atation and cooling pond

water (known as 'saline waste water')
can be drawn off and reused.

The waste water is saline because brown
coal ash contalns soluble salts that ac-
cumulate in the water during the recyc-
lilng process. If the water becomes too
saline the salts bulld up deposits that
eventually block the system. So, to
avold this, part of the waste water 1is
discharged and the wvolume made up with
fresh water, but the waste water still
has to be dlsposed of.

At present, Yallourn, Hazelwocod, and
Morwell power statlons have separate
means of waste-water disposal. The Yal-
lourn stations pump the saline water
into the Yallourn and Yallourn North
open cuts. Waste from Hazelwood 1is dis-
charged into the cooling pondage, which
overflows to the Morwell River. Saline
water from Morwell is released after
dilution into the Morwell River.

Other methods have been explored to all-
ow dlsposal of the high volumes of waste
water that will be produced when the Loy
Yang power statlon starts operating.
Evaporation, or desalination followed by
re-use, would not be feaslble; the first
process would require a vast evaporating
baslin of 7,000 ha, which is clearly
impracticable, and it is not technically
posslble yet to desalinate water on the
scale required. Land disposal 1s also
unsultable since it would cause deter-
loration at Dutson Downs. Direct dis-
pesal into the Latrobe River system or



into Lake Reeve would contaminate fresh
water and cause environmental problems.
And so 1t has been declided that saline
waste water will be discharged into Bass
Strait.

The State Electricity Commission is now
developing a common disposal scheme
whereby saline waste water from all
power stations will be piped to Loy
Yang. This water, together with that
from Loy Yang, will be piped to an ocean
outfall on the Ninety Mile Beach. This
scheme, now under construction, will be
operated by the Latrobe Valley Water and
Sewerage Board. It comprises an under-
ground pipeline of 610 mm in diameter.
The first 12 km 1is a pressure pilpeline
to a balancing storage on high ground
near Hiamdale; from there, waste water
will flow by gravity some 42 km to an
outfall about 500 m offshore at .
MeGaurans Beach.

A licence for thils dlscharge has been
issued by the Environment Protection
Agency. The projeet is scheduled to
start operating before June 1982,

Stream diversion

Part of the Morwell River has been shif-
ted westwards to allow expansion of the
Morwell open cut. .The normal flow of
the stream has been directed 1into pipes
and a broad floodway above the pipellne
copes with excess flow. A further
diversion 1is planned downstream adjacent
to the Yallourn open cut.
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Construction of saline waste-water pipe-
line from Latrobe Valley coalfields to
Ninety Mile Beach

Farm supplles and lrrigation

The reliable summer and autumn rainfall
in the study area obviates the need for
large-scale I1rrigation schemes; never-
theless, many landholders divert water
from local streams for household use and
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AUTHORIZED DIVERSIONS FROM STREAMS

Number of permits

Stream Ho. of ha

Irrigation Domestic [omestic Domestic Industrial Domestic, Dairy Total irrignted

& dairy L stock stock & {approx.)

dairy
HRuby Creek 2 = - - = 3 2 T 1k
Coalition Creek 2 - - 1 - & 3 12 15
Tarwin River (West Branch) 26 - 1 28 - 5k k| 12 190
and lover Tarwin Hiver

Tarwin River (East Branch) T - 1 T 1 37 L 51 k5
Fish Creek - - - k - = - H =
Franklin River 5 - - T - 1 b 1k h5
Agnes Hiver & i - 1 - 3 - u Bl
Albert River 1 1 3 5 . 4 o 3k Té
Jack River 12 - i & - 5 5 32 G0
Tarra Hiver iz - i | 5 - - 1 21 Bo
Bruthen Creek 5 - 1 - - - 1 T 15
Little Morwell River 10 - 1 - = 1 - 12 L5
0'Grady Creek T - - - - - 1 L 35
Middle Creek ) - 1 1 - 3 3 17 55
Billy Creak 1 - - T - 2 - 10 &

Morwell River az - - 10 2 f 9 3% 170




irrigation of small areas of pasture and
crops, especlially potatoes. Even though
lrrigation is practised on less than 1%
of the agricultural land in the study
area, the withdrawals utilize all of the
available summer flows in certain water-
courses. Consequently no new irrigation
permits will be issued in the study area
to divert water during the summer. In
many cases, more winter permits will be
issued 1f the land-owner constructs
storages to conserve excess streamflows.

Table 18 lists the authorized diversions
in the study area. Most are for the
irrigation of small areas of farmland,
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generally less than 12 ha in area.
Sprays are used commonly, and pumps draw
water directly from the stream or from
separate storages. Table 19 summarizes
the total areas under irrigation from
shire to shire.

Future agricultural demand

This depends on the directions taken by
the farming community in the next de-
cades. Over the last 20 years the
emphasis on intensive production has
encouraged farmers to irrigate - within
the study area this has mainly occurred
among potato-growers. The extent to

Table 19

SUMMARY OF TIRRIGATION AREAS, 1977

Local government Area (ha) Area occupiled Area irrig-
authority by rural hold-~ ated (ha)
ings (ha)*

Woorayl Shire 124,600 101,397 312
Mirboo Shire 25,400 20,164 238
Morwell Shire 66,900 34,654 Ly
Traralgon Shire 46,700 27,148 GUY
Alberton Shire 186,700 133,124 g72
South Gippsland Shire 143,200 85,990 125
Total 593,500 382,477 2,735

* Land occupled in growing pasture and occasional crops, but 1lncluding small
areas of steep country and forest in many localltles.
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which thls trend persists will depend on
the avallabllity of water in the future,

The Future - A Broad View

Demand for water in the study area will
grow,

At present, 12% of the mean flow of the
Latrobe River at Rosedale (a yearly
average of 910,000 ML) 1is utilized for
domestic, industrial, and agricultural
use., By 1990, inecreasing requirements
of' industry will mean that 20% of the
present flow wlll have been committed.

As part of its plans to meet this
increase, the Latrobe Valley Water and
Sewerage Board commissioned the Snowy
Mountains Engineering Corporation to
report on ways in which the regional
water resources could be more efficient-
ly exploited. The Corporation subse-
quently outlined construction works that
would Increase the capacity of the Moon-
darra storage from its present 30,000
ML. One option is the erection of
splllway gates to ralse the water level
of the reservoir.

The Corporation also devised operating
rules for the release of water from the
reservoir into the Latrobe Valley dis-
tribution system. These programs desig-
nate the maximum volumes of water to be
drawn from the storage during normal
seasons, but stlll ensure that restrict-
ions are kept to a minimum during
severe droughts. These measures are

still under consideration by the Latrobe
Valley Water and Sewerage Board.

In the long term some of the water to be
impounded by the Upper Thomson dam (un-
der construction by the Melbourne and
Metropolitan Board of Works at present)
may become avallable for use 1n the
Latrobe Valley. Some of the streams
dralning the northern slopes of the
Strzeleckis may also be dammed in the
future.

This discussion has centred largely on
the utilization of water 1n the indust-
rial areas of the Latrobe Valley.
Clearly the demand for water from this
reglon 1s so great that all of the re-
sources of the Latrobe basin, including
groundwater, must be skilfully developed
and managed. In contrast, the water re-
sources of the southern half of the
study area have had llttle expleoitation,
except perhaps for some local summer
irrigation. Domestie supplies are gen-
erally adequate, and the lack of lndust-
riallzatlon means that no large reser-
volrs have been required so far.

Catthment Management

The chapter on Water Utilization in the
report on the South-western area, Dis-
triet 2, includes a lengthy discussion
on catchment management. The processes
operating in the forested mountainous
catchments of the study area should con-
form to the general ocutline glven in
that report. Many streams discharge



water from mountalinous catchments onto absorbed by the thick alluvial sedliments
the plains surrounding the Strzeleckls, of these areas to become part of the
a2 - e 51 ams 1s reglional groundwater.

and scme of the f'low ol these stre
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Moondarra Reservoir on Tyers River, shortly after construction
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Water qualilty

The main influences on water quality are
turbldity and sediment load, colour,

chemlical quality, and biologleal contam-
ination. :

Storage 1s quite an effective means of
purifying water, and a supply system
wlth a considerable period of storage is
less subjJect to quallty changes than one
that simply diverts water into supply
mains. Storage of water permits break-
down of pollutants and settling of
suspended sollds. Alternatively, deter-
loration 1n water quality can be rec-
tified by treatment, but at ccnsiderable
cost.

The importance of changes 1in water
quality also depends to some extent on
the uses to which the water 1s to be
put.

Land use and water production

The relations between the various forms
of land use that may take place on a
catchment, and the quantity, quality,
and timing of water that flows from the
catchment, are imperfectly understood.
Although research 1lnto catchment manage-
ment in Australia has 1lncreased greatly
in recent years, many aspects have not
been investigated, and the results of
overseas studlies must be taken as
guldes. No detalled research has been
carried out in the catchments on public
land in the study area.

Forest harvesting

Most forest soils have very high perm-
eabilities to water. Disturbance aris-
ing from logging operations can reduce
this property, resulting in overland
flow, erosion, and transport of sediment
into streams. These effects can be seen
immediately after logging, but rapidly
decline in severity. They can be re-
duced greatly by careful planning and
control of harvesting operations. 1t is
particularly important to avoid distur-
bance near streams, and on steep slopes.

Timber harvesting operations 1in the
study area are usually confined to rela-
tively small areas, but must sti1ll con-
form with detalled prescriptions design-
ed to protect the water supply and its
quality. The prescriptions cover the
period during whieh logging and carting
operations are permitted; the location,
design, and construction of roads, snig
tracks, log landings, and dumps; the
retention of protective strips along
streams and around storages; and other
operations in, and uses of, the forest.
The rehabilitation work that 1is also
required after harvesting (such as
ripping log landings and barring snig
tracks) also reduces the deleterious
effects of harvesting on water quality.

The burning assocliated with regeneration
treatments following logging may affect,
temporarily, the chemical quality of
stream-flow. This 1s discussed later.
The dense young regeneration that foll-



ows harvesting may use more walter than
the mature forest 1t replaces, and thus
reduce catchment yield.

Phytophthora

Work in Western Australia has shown that
on certalin areas, following the death

of trees through the effects of the
root-rotting fungus Phytophthora einna-
momi, sallne groundwater rilses and may
lead to lncreased stream salinities. 1In
the study area the fungus at present is
confined to areas where the salinity of
the underlying groundwater 1is low.

Road construction

Roads are an important source of turbid-
ty in water, especially in the year
after thelr construction. Stream cross-
ings and roads across steep side slopes,
partlcularly these requlring extensive
earthworks, can generate the highest
sediment loads. Turbidity arising from
roads can be reduced by careful design,
stabllization of exposed cut and fill
slopes, and attention to the disposal of
dralnage water, which should be directed
into undisturbed forest. There 1t can
infiltrate the litter and soll, rather
than flow directly into stream channels.

Recreation

The effect of recreation on water qual-
ity in catchments has long been debated.
Evidence from overseas indicates that

recreation on water storages - swimming,

Lake Hyland,
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one of Leongatha's storages
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fishing, and boating - usually results
in some contaminatlion of water. As des-
cribed previously, however, the design
of the system, the time in storage, the
monltoring and treatment facllitiles
avallable, and the end use of the water
must all be considered in assessing what
forms of recreation, if any, should be
permitted on a particular storage.

Most studies show that controlled rec-
reational use of catchments (as opposed
to storages) does not lead to great in-
creases 1n bacterial counts, turbidity,
or chemical pollution, provided the use
of recads by recreational vehlcles 1is
controlled, especlally In wet weather.
In the study area, virtually no restric-
tions are placed on access to water
catchments.

Clearing for agriculture

The differences between cleared, settled
catehments and forested ones have been
briefly described earlier in this sect-
ion. Conversion of a forested catchment
to grassland for farming can be expected
to lead to generally poorer quality
water in the stream, and to higher peak
flows following storms. Water yleld
from the catchment may lncrease because
evapotranspiration is less for grassland
than for forest.

Gravel extraction

Exposure and compaction of soils in
gravel plits can lead to locally high

sediment loads. These c¢an be greatly
reduced by proper attentlion to drainage,
retentlion of topsocil, and by ensuring
rapid revegetation of disturbed areas.

Grazing

Grazing could affect catchment wvalues 1if
the soll is bared - heavy rain would
then produce high sediment loads in
streams. Heavy grazing could also lead
to locallized soll compaction and distur-
bance, especlally around waterling points
and alongside streams, which would also
generate excessive surface run-off. It
is unlikely that stock make a substant-
1al contribution to levels of bacteria
and other pathogens in streams and stor-
ages, although very little work has been
done on thils aspect.

Fertillizers and pesticides

Overseas eXperience indiecates that the
most important mechanism for entry of
chemicals into water supplies 1s direct
application or drift of spray chemicals
onto the surface of streams or storages.
The deslgnation of buffer strips, the
cholce of chemlcals that break down
quickly, and selection of suitable
weather to prevent drift can greatly re-
duce the risk of water pollution.

'Phoschek' (di-ammonium phosphate) is
mixed with water to make a slurry that
i1s used in 'bombing' fire outbreaks.
The compound is soluble in water, but
the amounts used each year 1n the study



area (there 1s a mixing unit at Yanakie
airstrip) are very small and any phos-
phate enriechment of streams and storages
would be negligible.

Pine plantations

Investigations into the hydrology of
Pinus radigqta plantations in Australia
have shown that stream flow from catch-
ments carrying dense pline plantatlons 1is
much less than that from similar areas
carrying native eucalypt forest. The
differences in stream flow are attribut-
ed to the greater interception of rain-
fall by the dense canopy of the pilnes.
In thinned pine stands interception is
less and stream flow is greater, in some
cases higher than from a similar catch-
ment under esucalypts.

Similar results have been reported in
overseas work on the effects on stream
flow of conversion of native vegetation
to pine plantations. A reductlon in
stream flow was also recorded when
grassland (in Ohio) was converted to a
mixed hardwood--softwood plantation.
Australian work has shown that water use
by pine plantations 1s greater than that
by grassland.

Fire

When high-intensity storms follow severe
fire, surface run-off and sedlment

loads can be very high. Loads decrease
as the forest regenerates. Light railn
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after fire may result in little erosion,
especially 1if revegetation 1s rapid.

Fire may adversely affect the structure
and permeability of solils, but this
varies with soil type. The effects of
low-intensity, prescribed (fuel reduct-
ion) burns are not clear. Any adverse
effects, however, are probably prefer-
able to those that would follow a high-
intensity wildfire burning in the same
fuel.

Burning following clear felling may
result in increased amounts of niltrogen
and phosphorus being released into
streams. This effect 1s countered by
the increased water yleld, which dilutes
the additional nutrients.

Legislation

Current legislation provides for the
proclamation of water catchments by the
Governor in Council. The Soll Conserv-
ation Authority can then designate (by
the issue of a Land Use Determination)
the most suitable uses (in the public
interest) of all land in that catchment.
Prescriptions covering forest operatlons
are complementary to any land use deter-
mination.

In the study area, the catchments of
Billy Creek, Little Morwell River, and
Tarra River - all sources of town water
supplies - have Land Use Determinations.
No other catchments have yet been pro-
claimed.
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18. PRIMARY

Agriculture

The main forms of agriculture in the
study area are dairyling and the product-
ion of beef cattle. Various areas of
fertile soil produce around one-twent-
ieth of the State's potatoces, but other
forms of cropping are not significant.

The use of fertilizers has raised past-
ure and crop production and allowed in-~
creased stocklng, and the consequent
steady growth in agricultural output
over the last three decades has been one
of the outstanding aspects of farming 1n
South Gippsland. Another factor making
agriculture successful in the area is
the high productivity of labour that

has been reached in almost every type of
farming.

An earlier chapter detalled the broad
history of agriculture in the study
area. Since World War II large tracts
of sandy coastal country have been
cleared between Inverloch and Yanakie.
The Yanakle isthmus itself was sub-
divided into 46 farms by the Soldier
Settlement Commission and its successor,
the Rural Finance and Settlement Comm-
1ssion., The estate was originally Crown
land totalling 4,800 ha. In additilon,
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freehold properties in the study area
comprising about 3,600 ha were acquired
after the war by the Soldler Settlement
Commisslon. Sixty smaller farms were
created on this land and in general the
soldier settlers have been quite succ-
essful.

Map 12 depicts the distribution of farm-
ing enterprises in the study area.

Livestock numbers

The numbers of beef and dalry cattle and
of" sheep in the study area are shown in
Table 20.

Dairying

Production of milk and cream is the main
agricultural industry in the study area,
and Scuth Gippsland as a whole 1s the
most important dairying region in Vie-
toria.

In 1978 the study area had 1,403 dairy
farms; typlcally 60--80 ha in area and
highly productive, they carried 11.7% of
the State's dairy cattle. The average
herd of 97 milking cows produced an
annual total of around 11.5 tonnes of
butterfat and 25,000 L of whole mllk.



The industry is concentrated in the
wetter parts of the study area, where
the climate sults dairying with its long
growing season of up to 10 months, high
annual rainfall (that 1s, more than 800
mm), and relatively mild summers. Irri-
gatlion 1s rarely practised. Dalry
cattle graze lmproved pasture and their
feed 1s supplemented when necessary with
hay or silage. Fodder crops are not
normally grown.

Until recently Jerseys were the favoured
breed In South Glppsland, but Frileslans
and Jersey--Friesian crosses are now
becoming more popular. The study area
also contalns a few Ayrshire, Dalry
Shorthorn, Guernsey, and Red Poll
breeders.

The main calving period usually begins
in June and lasts 3 months, but on some
farms it starts earller, in late autumn
or early winter, Natural mating and
artificial insemination are both
practised.

Two dairy companies operate in the study
area. Murray Goulburn Co-operative Coy
Ltd has factories at Leongatha, Yarram,
and Archies Creek. Unigate (Australia)
Pty Ltd has plants at Toora and Foowong.
Both firms make a variety of products,
including butter, caseln, and powdered
milk, as well as supplylng bulk milk to
the Melbourne market.

During the 1880s and 1890s, changes in
technology reduced labour in the dairy
industry and enabled new markets to be
exploited. These developments were the
invention of the mechanical cream sep-
arator (by De Laval), the formation of
local dalry co-operatives (which built
small factories throughout the dairying
distriects), and the introduction of ref-
rigeration to the shipping industry,
which allowed the export of surplus
dalry products to Europe.

Milking machines became available from
1895: their use increased greatly from
the 1930s onwards as rural areas were

Table 20

STOCK NUMBERS IN THE STUDY AREA

1973 197H 1975 1976 1977
Beef cattle 219,776 238,923 262,600 247,016 212,603
Dairy cattle 223,733 212,380 220,513 210,416 182,737
Sheep 349,961 373,124 387,907 391,217 391,860




connected to the State power grid.
Government supervision of dairies began
in 1905 and herd testing in 1912. Art-~
ificial insemination was introduced in
1953. The gradual improvement of coun-
try roads helped the industry immeasur-~
ably, as did the development of larger
trucks.

Further technical changes over the last
two decades have also improved output.
Herringbone cowsheds decrease milking
time - about half the farms in the study
area now have thls facillity. Only a few
of the more elaborate rotary sheds oper-
ate,

Other advances have been in pasture man-
agement, iIn fodder conservation, and in
animal health. Bulk handling of milk is
universal; refrigerated milk vats and
tankers have banlshed the once-famlliar
ten-gallon mllk can. A law enacted in
1970 requires all fittings in a dairy in
contact with milk to be of stainless
steel or other inert material - thils has
improved milk gquality by ensuring more
effective cleaning.

The consolidation of dalry factories has
eliminated all of the smaller local
enterprises, but has allowed greater
mechanlzation and efficiency through a
concentration of investment.

The Department of Agriculture, which
began speclal dairy management research
and extension services 1in the early
1950s, has assisted in the development
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Cattle gale, Tarwin Lower

and publiclty of these technical advan-
ces.,

In contrast many other changes have been
less easy to accept. They reflect rec-
ent alterations in Australia's internal
economy and in export markets. Farmers
have been leaving the Vlictorlan dalrying
industry - the annual exodus for several
years has been three farmers out of each
hundred, but some of thelr enterprises
were always marginal. For instance, in
the eastern Strzeleckis the 1solation,
steepness, winter cold, and abundance of
weeds prevented any real increases in
productivity.
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The departing farmers have either left
agriculture entirely or directed thelr
efforts to other rural enterprises.
Many of the remaining milk-producers
have enlarged their properties and pur-
chased more modern machinery. Family
labour, a traditlonal part of the 1ind-
ustry, 1s now even more important since
profits are generally too low to pay
employees,

Before 1960 many farms sold cream only
to the local factory. This was collect-
ed every few days, or even weekly, and
the separated skim (residual) milk was
fed to pigs. Improved transport helped
to end this practice, but the advent of
large-scale, automated plggeries else-
where in the State probably also con-
tributed, Today no farms supply cream,
and the small number produclng pigs
within the study area feed thelr animals
with grain.

Beef cattle

Farmers 1n the study area run just over
5% of Victorla's beef cattle, and South
Gippsland is one of the most 1lmportant
areas for the preocductlion of fat bull-
ocks. Consequently, breeding animals
form a lower proportion of the cattle in
the study area than elsewhere. Produc-
ers purchase store beasts, hold them for
varying perliods of time, and sell them
fattened at 2 or 3 years of age.

Breeding herds in the study area produce
calves, which, after 10--12 months, are

sold for slaughter for veal or weaned
and marketed for fattening. Dairy farms
also sometimes produce vealers - milking
or dairy-cross cows are jolned with a
beef sire.

Herefords predominate in the study area,
especlally on properties devoted to
fattening. Farmers also raise small
numbers of Angus, Murray Greys, Short-
horns, and some of the recently lntrod-
uced European breeds. Cattle properties
average 160 ha.

Sheep

The study area supports only 1--2% of
Viectoria's flock. In the drier eastern
portions the sheep are run sclely for
wool production, and elsewhere the
graziers produce fat lambs.

Fat lambs are usually bred from first-
cross ewes (Border Leicester x Merino)
mated to Dorset Horn or Southdown rams.
Some farmers import weaners from other
parts of the State for fattening and
sale between late spring and autumn when
prices are highest.

Potatoes

About 800 ha in the s tudy area are sown
annually to potatoes 1In three maln
areas. The deep, well-drained red and
grey clay loams formed on the Older Vol-
canic lava flows around Boolarra South,
Mirboo North, and Leongatha account for
around 600--650 ha of the annual plant-



ings. The remalinder 1is grown mostly on
the grey sandy clay loams at Fish Creek
and Stony Creek, and the sands and peats
at Yanakle and Hedley.

Small erops are harvested elsewhere, in-
cluding around Anderson Inlet, Hallston,
and Mount Ececles. Some years ago Carra-
jung and Blackwarry farmers grew potat-
oes extensively; most have slnce =sold
thelr land for reforestation and almost
no potatoes are produced there today.

Fine wool is produced from the plains
around Woodeide

The main varleties grown, in order of
popularity, are Sequola, Sebago, Kenne-
bec, and Exton, and the growers have two
main markets. The larger 1is the supply
of commerclial potatoes for food, About
60% of the crop from the red soll areas
1s s0ld interstate, either in Brisbane
or Sydney. Potatoes grown on the grey
solls are usually excellent for process-
ing into chips and erisps.

Most farmers supplyling this market now
use irrigation, especlally around Mirboo
North and Leongatha. Yields range from
25 to 50 tonnes per ha. Many large farm
dams have been constructed during the
last decade to supply water for potato
erops.

The second important product 1s seed
potatoes, produced at Hedley and 1n the
Fish Creek--Stony Creek district from a
total area of 60--70 ha, and around
Thorpdale (in the Melbourne study area,
12 km north of Mirboo North) from some
220 ha. Together these districts are
recognized as among Australlia's most
important producers in one of the
world's best seed-distributlon schemes.,
They supply buyers throughout eastern
Australia (from Atherton, Queensland,
to Virginia, South Australia), and an
increasing export trade with several
Pacific, south-east Asian, and African
countries.

Seed crops are usually grown without
irrigation and yields range from 12 to
30 tonnes per ha.
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Farm dam in datirying and potato-growing
country near Mirboo North

Most potato-growers have beef cattle
also; others are dairy farmers supplem-
enting their income from milk.

Potato-growlng once inveolved intensive
labour, especlially when the crop was

dug and bagged by hand. Sultable work-
ers are harder to ind today and growers
are turning to mechanical planters,
cultivators, and harvesters. This pre-
cludes the tillage of steeper country
and demands the use of lrrigation to
give the highest pocssible yields.

If this trend continues, potato-growing
may shift away from the hllls to the
gentler country, such as the Leongatha
district.

Fasture production

Unimproved pastures are rare. The most
common specles used for pasture improve-
ment are the introduced perennial rye-
grass, white clover, and subterranean
clover. Cocksfoot, red clover, and
strawberry clover are common on friable
hill soils, newly sown pastures, and
wetter areas, respectively. Lucerne 1is
only grown 1in the drier parts of the
study area. Pasture productivity has
been ralsed by increased use of super-
phosphate and potash fertillzers and the
trace elements molybdenum and copper.

Volunteer specles, occurring teo a var-
iable extent, include Yorkshire fog
grass, crested dog's tall, rat's tall
fescue, sweet vernal-grass, suckling
clover and other clovers, and species
of lotus. Weeds commonly seen in past-
ures 1in the study area include flatweed,
ribwort, common daisy, bracken, rushes,
thistles, capeweed, wild radish, dock,
and sheep sorrel. Botanical names of
these various specles are listed 1in
Appendices 6 and 7.

About 75% of the farmland in the study
area 1s sown to pasture. Usually some
two-thirds of pasture growth 1ls produced
during the 3 months from mid October to
mid December,



Fodder conservation

Hay is the most common fodder stored,
but some dalry farmers alsc make sllage
from execess spring pasture.

Hobby farming

Like many other parts of the State, the
study area has had a consliderable amount
of rural subdivision. Table 21 shows
its extent between 1970 and 1977. Al-
though some of the allotments formed are
now managed for activitles such as
horse, dog, or goat breeding, many,

205

especlally the larger allotments, remain
devoted to the traditional types of
livestock production.

Publie land

In general, publie land in the study-
area has little potential at present for
agriculture. This 1s especlally so for
the main consolidated areas: Wilsons
Promontory, the eastern Strzeleckis, and
the Mullungdung--Stradbroke forest.
Certain of the smaller allotments of
publie land scattered through the study
area have some agricultural potentlal,

Table 21

LAND SUBDIVISION IN THE STUDY AREA (1970-1977)

Size of Alberton Mirboo Morwell South Traralgon Woorayl Total
allotments Shire Shire Shire Gippsaland Shire * Shire
created (ha) Shire
1--3 15 1 120 12 476 28 652
ooty 2 3 114 54 155 59 387
6--10 5 4 21 19 35 38 122
11-~15 1 - 4 9 11 11 36
16-~20 32 11 37 38 7 8U4 209
21-~40 24 16 59 54 30 115 298
b1+ 31 7 29 66 26 91 250
110 42 384 252 THO 426 1954

¥ Important coal reserves lle under much of thls subdivided land

(Source: Town and Country Planning Board, unpublished data (1978).)
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however, although many also have value
for other uses such as the conservation
of flora and fauna, gravel extraction,
and recreation.

Grazing on publiec land

Public land is important for grazing in
two localities in the south of the study
area. (See Map 12.) Few other areas of
public land are used for this purpose.

Wilsons Promontory was grazed until all
licences were revoked in 1959. The
public land on the Yanakle isthmus,
which was not then part of the national
park, had been opened from 1909 to the
hill farmers of South Gippsland for
winter agistment of dry cows. When the
Yanakle run was added to the park in
1969 it was agreed that cattle grazing
could continue on a proclalmed portion
of that land.

Currently the National Parks Service
controls grazing on the lsthmus 1in
consultation with the Yanakle Agisters
Assoclation. Up to 2,000 cattle are
aglsted there for as many as 16 weeks
over winter, and a maximum of 300 beasts
admitted between October and February.
Numbers are set according to the
condition of the run. Fees collected go
towards the cost of managing the park.

Except for the northern boundary the

area 1s unfenced, so cattle have access
to all parts of the isthmus, including
the easlly eroded foredunes along War-

atah Bay. Occaslonally some find thelr
way into the southern part of the park
despite the fact that the Darby River
and the swamps west of Millers Landing
form a natural barrier. On the other
hand aglstment assists with fire pro-
tectlon by lowering fuel quantities in
a broad belt on the northern flank of
the park.

Snake and Little Snake Islands are part
of the Nocoramunga State Faunal Reserve,
which is managed by the Fisheries and
Wildlife Division. This organization
allows the Snake Island Agisters Assoc-
iation to graze not more than 1,000
cattle altogether on the two 1slands
each winter, and up to 150 beasts during
summer, The stocklng, however, may be
reduced according to the condition of
the run. Grazing began on the 1slands
at least 70 years ago. Cattle can only
be moved across the inlet at very low
tides; the majority are dry dairy cows.

The future

The 1978--79 season saw a marked im-
provement in agricultural prospects as a
result of good seasonal conditions and
higher prices.

While the current situation for farmers
is a significant improvement on the past
several years of below-average returns,
there 1s nothing to suggest that the
fundamental trends that have always been
a feature of agriculture will change
dramatically.



In the long term, prospects for the main
export industries - namely wheat, beef,
live sheep, sheep meat, and wecel - are
sound. The dairy industry, however, has
limited eXport prospects, and this ind-
ustry 1s likely to increase its orienta-
tlon towards the protected domestic
market. Broadly, while many of the
rural Industries have sound prospects,
fluctuations and uncertainty can also be
expected.

Operating costs (particularly the cost
of fuel) will continue to increase.
While the rate of inflation had, until
recently, been decreasing (and is now
below that of many of our trading part-
ners), it 1s still above the level of
the 1960s. Farmers' terms of trade are
expected to continue to decline at more
than 2% a year and farmers can expect to
face continuing economic pressures.

As a result, the abllity to adjust to
change and to raise productivity, which
have been features of producers' re-
sponses to the difficulties of the past
few years, will remain important. The
historical trend in the numbers of
farmers leaving agriculture can be ex-
pected to continue.

Apiculture

Beekeeping 1s practised on a small scale
in the study area. The main areas of
value are the Boodyarn and Mullungdung
State Forests, Gellions Run, and the
coastal vegetatlon between Cape Paterson
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and Yanakie. The Strzeleckis are occ-
aslonally worked in summer. There are a
doZen or s0 designated bee sltes on the
Promontory.

Table 22 gives notes on the apileultural
significance of a number of specles
found in the study area based on inform-
ation supplied by local aplarilsts.

Commerclal Fishing

Anderson, Corner, and Shallow Inlets all
support important inshore fisheries, and
large tonnages of offshore specles are
landed at Port Albert and Port Welsh-
pool. Eels are harvested commercially
on a small scale inland, and reefs off
Capes Liptrap and Paterson, and Wilsons
Promontory, yleld abalone and lobsters.
Corner Inlet

Corner Inlet has been managed as a re-
stricted fishery since 1970 to protect
the fish resources from over-exploit-
atlon. There are, currently, around 45
fishermen licensed to fish 1n Corner
Inlet. Most are engaged in mesh and
seine netting, but some troll or use
long-1lines.

In 1973--T7T4 some 290 tonnes of fish were
landed; the annual catch has been of
this order for three or four decades.
The maln specles taken are King George
whiting, rock flathead, flounder, Aust-
ralian salmon, plke, and yellow-eye
mullet. The Corner Inlet catches of the
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Table 22

NOTES ON REGIONAL HONEY FLORA

Varlous coastal bankslas

Blackwood
Blue gum
Clover

Gippsland grey box
Heath specles
Manna gum

Messmate

Mountaln ash

Mountain grey gum
Narrow-leaf peppermint
Paperbark

31lver-leaf stringybark
Silvertop

Swamp gum

Tea-tree

Wattles

Yellow box

Yellow stringybark

Sought-after honey inereasing in popularity; saw banksla
flowers January; up to 50 kg of honey per hive; areas
have been reduced by clearing

Socurce of pollen
Moderate to good ylelds

Very important - flowers late spring to mid summer, and
again in autumn

Moderate yields but unrellable
Some of the Wilsons Promontory heaths are worked
Used for building up hives; flowering not reliable

Fairly relliable; yields pollen and nectar for breeding
as well as honey

sometimes worked

Sometimes worked

Useful during breeding season but not as source of honey
Good yields

Light yields

Rarely ylelds honey but good for building up hives
Fair yields

Some manufacturing-grade black honey produced
Spring feeding for bees - abundant pollen

Good yielder - localized 1in study area

Less rellable than messmate - worked some years




first three specles are of premium qual-
ity and eagerly sought in the markets.

Shallow and Anderson Inlets

These two smaller inlets have a combined
annual catch of about 23 tonnes, mainly
Australian salmon, ruff, and yellow-

eye mullet. Both areas are managed as
restricted commercial fisheries.

Abalone

Six or seven divers work along the coast
throughout the year and a similar number
move 1n to operate 1in summer during the
best weather.

Rock lobster

A total of around ten boats from Inverl-
occh, Newhaven, Port Welshpool, and San
Remo fish the rockier sections of the
coastline.

Shark

Port Albert and Port Welshpool are
important ports for shark fishermen.
Around ten boats operate regularly -
they are Jjoined often by boats from
elsewhere. Table 23 lists catches for
the period 1970--78.

Potential
All commercial fisheries in thils area

are consldered to be very stable and
should be able to sustain the present
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yield 1In the future, Port Welshpool
should become more Important, as it 1s
the only reasonable 'deep-water' harbour
between Western Port and Eden. There

is conslderable potential for the devel-
opment of a scallop fishery and for an
expanslion in trawling. The recent
introduction of the 200-mile declared
fishing zZone may lead to the use of

the port as a base for Jolnt fishing
ventures between Australian and forelgn
companies. Squid fishing, deep and mid

Figshermen's jetty at Port Albert
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Table 23

OFFSHORE SHARK FISHING (1970--78)(tonnes)

Vaap Fort Albert Port Welshpool
School and Saw Elephant School and Saw Elephant
gummy shark shark shark gummy shark shark shark
1970 215 116
1971 214 216
1972 223 236
1973 175 226
1974 67 245
1975 139 269
1976 T 201
1977 58 1T 12 134 19 14
1978 147 31 20 170 18 T
water trawling, and purse-seining could Central Planning Authority. 'Resources
all eventuate under these terms. Survey West Gippsland Region.' (Govern-
ment Printer: Melbourne 1968.)
References
Edgoose, H.P,, and Bardsley, J.B. BSoils
Australian Bureau of Statisties. 'Rural and land use 1n the West Gippsland
Industries Season 1976-=T77.' (Aust- reglon. West Gippsland Symposium.

ralian Bureau of Statlistics: Melbourne Proceedings of the Rogaz Soeiety of
3

1978.)

Vietoria, 1971, 18 (1), 29--32.



19. HARDWOOD

History

Originally more than half the study area
carried forest that was potentially
commercially productive (see Figure 11).
During the first three decades of
settlement timber-cutting and sawmllling
were Important industries 1n the coastal
and foothill forests around Corner Inlet
when large quantilities of hewn and sawn
material were shilpped to Melbourne and
foreign markets. The main species utll-
ized were messmate, blue gum, and yellow
stringybark for general constructlon and
blackwood for furniture and internal
panelling.

During the gold rushes, Sealers Cove,
Port Franklin, Toocra, and Hedley pro-
duced timber. Stands of red gum 1in the
Latrobe Valley were alsc an lmportant
early source of timber., They yielded
large guantities of paving blocks, whilch
were used in Melbourne streets and in
forelgn cities,

During the construction of the Great
Southern Raillway (1887--92), sleepers
and construction timber were cut from
local forests. Blue gum and yellow
stringybark were especilally prized for
these purposes.

okl

PRODUCTION

By the 1880s, settlers in the higher
parts of the Strzeleckls had started to
clear the great forests of blue gum and
messmate In the west of the range, and
mountaln ash in the east. Most of the
timber was burnt, but small quantitiles
were used by settlers for housing,
feneing, bridgling, corduroy roads (dirt
tracks with saplings laid across them),
and fuel. A few mills in the foothilills
sawed timber, and there was a large
trade in split palings for fences.

The Alberton West Forest, in the Hedley
Range, was reserved in 1885; reportedly
at that time many pit-saws operated
there. These could be easily moved,
whereas the bigger (and hence more perm-
anent) steam-powered mills required
large volumes of sawlogs to be access~-
ible by tramway from the mill.

The Mullungdung Forest was logged last
century, and especlally after 1909 when
the Goodwood Timber and Tramway Company
opened 1ts sawmlll at Goodwood, about 11
km north of Woodside.

It sawed up to 18,000 cublc metres of
logs each year (mainly yellow stringy-
bark) until it closed in 1920, when the
surrounding stands had been cut out.
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FIG.11: EXTENT OF FORESTS IN STUDY AREA
BEFORE EUROPEAN SETTLEMENT

The opening of the State coal mine at
Wonthaggl in 1909 created a market for
mining timbers cut 1n local forests.

Waggon-loads of spllt palings were regu-
larly transported to the Boolarra and
Toora rallheads from Gunyah in the early
1920s. In 1923 a commercial mill began
operating at Balook. By that tlme, how-
ever, most of the virgin forests had
been cleared and there were relatively
few stands suitable for milling, given
the loggling techniques then available.

In the 1920s and 1930s large quantitles
of yellow stringybark sleepers and beams
were hewn in the Mullungdung Forest.
During the depression, unemployed work-
ers thinned the Mullungdung, Won Wron,
and Alberton West forests, and defective
or moribund trees were ringbarked to
improve the guallty of the stands.

Little firewood has been produced for
use outside the study area, but in 1854
several shiploads were taken from Corner
Inlet to Melbourne. From 1940 to 1945,
firewocod was cut in the mixed-species
foothill forests of Won Wron, Boodyarn,
and Mullungdung and sent to Melbourne by
rallway; charcoal was also produced
locally.

After World War II, the strong demand
for timber led to several small sawmllls
belng granted allocatlons of sawlogs
from publie land. These mills, and
others, also drew logs from freehold
property.



Logging at Mullungdung
in 1812 by Goodwood
Timber and Tramvay
Company Limited

Australian Paper Manufacturers Pty Ltd
(A.P.M.) entered intc an agreement with
the Victorian government in 1936 to draw
supplies of hardwood pulpwood from State
forests. Prior to thls, pulp flbre was
obtained from imports and recycled
paper. The Maryvale mill was completed
in 1939 and the first intake of pulpwood
was in 1940. In 1961 and 1966, the
company obtained leases for plantation
purposes over about 8,600 ha of public
land in the study area to supplement the

2l3

plantations it had started in Gippsland.
A.P.M. also operated a hardwood sawmill
at Tyers for some years, drawing logs
from Beoola Boola State Forest.,

Hardwood logging in the study area today
1z on a small scale. HRemoval of poorer
trees, for example in Boodyarn and Mull-
ungdung forests, provides a source of

pulpwood and low-quality sawlogs, while
allowing the remaining superior trees to
grow with more vigour. Hardwood sawlogs
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Forest Types

Table 24 shows the productivity of the
various forest types in the study area.

Mountaln forest

These stands comprise mountain ash or
mixed specles of eucalypts where the
potentlial helght of the mature stand
exceeds U0 m. Stands and plantations of
pure mountain ash predominate; mlxtures
of mountain ash, messmate, blue gum, and
mountaln grey gum are limlted. Dense
luxuriant understoreys are typleal, with




Table 24

o

PRODUCTIVITY OF HARDWOOD FORESTS

Main timber species

Predominant soils

Potential productivity * (M.A.I.,
cublec metres per ha per year) *#

Mountain ash
Messmate
Mountaln grey gum

Open forest IV
Friable brown and red

gradational solls

M.A.I. range 1s 7--21 depending on
site; sultable for sawlogs and
pulpwood

Messmate

Blue gum

Yellow stringybark
Mountaln grey gum
Silvertop

Open forest III

Friable brown and
yellow gradational
solls; duplex solls

M.A.I. range is 3--6; suitable for
sawlogs and pulpwood

Messmate
Yellow stringybark
Brown stringybark
Yertchuk
White stringybark

Open forest II

Duplex soils

M.A.,I. range is 1--3; sultable
for sawlogs, pulpwood, and minor
products

Gippsland grey box
Yellow box
Yertchuk

Open forest 1

Duplex soils,
leached sands

M.A.I. is very low; mainly
sultable only for fencing
materials and firewood

¥ The potential productivity is that expected with improved utillzation, adequate

stocking, and intensive management of forests.

¥*% M.A.I. stands for mean annual inerement and represents the total volume productilon
of logs up to a small-end diameter of 10 cm under bark, divided by the age of the

stand 1n years.
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blackwood, myrtle beech, and ferns lin-
ing the gullies.

Such forests usually occur above 300 m
on friable red or brown gradational
solls, where rainfall exceeds 1,200 mm
per year.,

The mountaln forests on publie land are
shown on Maps 9a and S9b as open forest
IV, More than half of thls area com-
prises plantations established on purch-
ased farmland formerly carrying tall
open forest. Much of the remaining
mountaln forest, apart from the mature
or overmature stands represented in nat-
ional parks or other reserves, consilsts
of small pockets of regrowth or open
stands of scattered mature to overmature
trees overtopping a dense understorey of
ferns, scrub, and low trees.

Foothill forests

These forests have a potential mature
stand height of between 15 and 40 m and
can produce an economlc crop of sawlogs.
They generally consist of a mixture of
eucalypt species although pure stands do
occur. Messmate, mountaln grey gum,
silvertop, yellow stringybark, brown
stringybark, and blue gum are most im-
portant for sawlog production. Select-
ive loggling In the past has produced
stands with a high proportion of defect-
lve or unmerchantable trees.

The forests receive an annual railnfall
of 700--1,200 mm and grow on yellow to

brown gradational solls or duplex soils.
These are less fertile than those on
whiech the mountaln forests occur.

Foothill forests on publie land are
shown as open forest II and III on Maps
9a and 9b. For the most part these
forests occupy land that has never been
alienated.

Low forests

These forests have a potentlal mature
stand height of less than 15 m and in-
clude a number of eucalypt specles. The
most common are brown stringybark, mess-
mate, white stringybark, yertchuk,
narrow~leafl peppermint, and various
types of box.

The low forests on publie land are shown
as open forest I and woodland on Maps 9a
and 9b. They occupy areas 1in the east-
ern and southern parts of the study area
where rainfall is less than about 700
mm, or on sites with shallow, rocky, or
poorly drained solls.

Utilization
Sawmills utilizing logs from public
land 1in the study area are located at
Boolarra, Drouin South, Foster, Leon-
gatha, Morwell, Traralgon, and Yarram.
Mountain forests

The mountaln forests are very productive
because of their fast growth rates and






resulting high yleld. The timber is
valuable because of 1ts moderate dens-
ity, attractive appearance, and relative
absence of defect in young to mature
trees. MaJor products lnclude quality
seasoned timber for Jjoinery, panelling,
and flooring, and structural timber for
house frames. Currently about 9,000
cublec metres of sawlogs are obtained
annually from these forests, mostly from
mountain ash trees felled prior to re-
forestation.

The wood 1s also excellent for paper
pulp. The comparatlively long, pale
fibres of mountaln ash require relative-
ly little bleaching and prcduce strong,

tear-resistant paper.

At present about 30,000 cubic metres of
eucalypt pulpwocd are cut annually from
mountaln forests in the study area for
the Maryvale mill, This 1s far below
the capablllity of these forests, and
substantial future lnereases will be
possible when plantations mature.

PoethflL forests

[Integrated operations, whereby sawlogs
and pulpwoocd are harvested concurrently,
remove about 5,000 cublec metres of saw-
logs and 12,000 cubic metres of pulpwood
annually from foothill forests on publilc
land., The operatlon lnvolves the fell-
ing of generally large trees whose
trunks are sultable for sawlogs and
heads for pulpwood. Pulpwoocd is also
obtalned from large defective stems un-

Sawmill at Budgeree utiliaing stande on
private property

sultable for sawlogs. The smaller trees
of good form are left as stock for fut-
ure sawlogs.

The sawlogs are converted into tlimber
for house framing and other general con-
struction. The pulpwood ylelds fibres
that are shorter than those of ash, so
the paper produced has a hligh resistance
to bursting. However, the pulp does
requlire bleachilng.



About 5,000 cubic metres of sawlogs per
year are harvested from public land.

Other products from foothlll forests in-
clude poles, fence posts, strainers,
ralls, and flrewocod. Although produced
in amall guantities, these are still
important, particularly to local farming
communitles.

Low forests and woodlands

Low forests and woodlands grow very
slowly and are generally unsultable for
the sustained production of sawlogs or
pulpwood. However, they can produce
small but locally important quantities
of minor timber products such as feneing
timbers and firewood.

Freehold Land

Private hardwood forests wilthin the
study area supply pulpwoed to Australian
Paper Manufacturers (A.P.M.), sawlogs to
the milling industry, round timbers to
preservation treatment plants, and fenc-
ing materials to the local community.
Productlon 1is quite small and wlll
diminish further as areas cof privately
owned forests are converted to farmland.

Forest Industriles

About 55 people are employed 1in harvest-
ing and converting hardwood sawlogs from
public land in the study area. In the
smaller centres particularly, sawmllls
are important suppllers of local markets
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and sources of employment. The four
small sawmills now operating on log
supplies from private land employ per-
haps 10 people.

Forested publiec land is an important
source of hardwood pulpwocod for A.P.M,.
Its mlll at Maryvale produces industrial
and packagling paper from mixtures of
hardwood and softwood pulp and recycled
waste paper, and 1ln recent years about
210,000 tonnes of pulp have been produc-
ed annually.

A.P.M, 18 the second blggest private
employer of labour in manufacturing in
Vietoria, outside Melbourne, and pro-
vides Jobs for about 1,200 people in the
Latrobe Valley. Its subslidiary, A.P.M.
Forests Pty Ltd, provldes work for about
110 people engaged in forest management,
research, and wood supply, and contract-
ors employ some 70 persons to cut and
transport pulpwood from hardwood forests
on public land 1n the study area.

The Forests Commission, under the
Forests (Wood Pulp Agreements) Aet 1974,
must supply annual volumes of hardwood
pulpwood te A.P.M., In 1979--80 this was
590,000 cubic metres, but by 1982--83
thlis must rise to 765,000 cublc metres
and stay at that level until 2004 unless
the Agreement 1s modiflied by government.
Map 14 shows the portion of the study
area included in the area of supply
specified in the Aet. This land is
particularly valuable as a source of
pulpwood because of 1ts proximity to



Serub-covered former farmland near Gun-
yah Junetion, January 1979: reforest-
ation 18 under way but many gullies and
steep slopes remain uncleared

Maryvale. The company also draws pulp-
wood from its own forests in Gippsland.

Reforestatlion

In the 1930s the government authorized
the Forests Commission to begin a refor-
estatlion program in the Strzeleckls to
restore to productivity some of the land
that had originally been cleared for
settlement, and to provide resources for
the development of local wood-based in-
dustries. Land that had reverted to
Crown owhnershlp was dedicated as reserv-
ed forest and other land procured.

Purchases by the Commission reached a
maximum during the late 1940s and early
19508, and declined later that decade
when high prices for agricultural prod-
ucts made hill-farming briefly profit-
able and encouraged farmers to withhold
thelr propertles from sale. Land
acquisition increased again in the 1960s
and 1970s, and to date more than 300
properties with an area of about 25,000
ha have been sold voluntarily to the
government. Some purchases have been
made under the auspices of the Rural
Finance Commission, principally through
the Rural Reconstruction and Rural
Adjustment Schemes, and as part of the
State-wide reorganization of the dalry
industry. A.P.M. Forests Pty Ltd have
also bought land for reforestatlon 1n
the Strzeleckls.

The planting program involves develop-
ment of adequate road access, the clear-
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Mountain ash plantation around 20 Yyears
old

ing of remnant forest and scrub where
necessary, and the planting of approp-
rlate tree specles,

In elearing operations, pockets of euca-
lypts that have reasonable potentlial for
timber productlon are retalned whilile
sawlogs and pulpwood 1n other accessible
stands are salvaged and transported to
local sawmills and Maryvale pulpmill.
The integration of pulpwood harvesting
with sawlog operations enables more com-

plete use of the wood resocurce. Sub-
sequent clearing and planting operations
‘e facllitated by the removal of logg-
ing debris by bulldozers or by burning.
All but the steeper slopes can be treat-
ed, as the solls do not readily erode.

The cholice of specles, by both the For-
ests Commission and A.P.M. Forests Ply
Ltd, depends primarily on site condit-
ions. Generally mountain ash, and occ-
asionally other eucalypts such as blue
gum, are planted on areas that previous-
ly carried these specles and are not too
exposed or weed infested. Eucalypt
seedllngs for plantling are grown at
nurseries at Olsens Bridge and Won Wron.
Radiata pine 1s generally grown on areas
that originally carried foothill forest
and on sites where exposure, weed infes-
tatlon, or competition from pasture
grasses limits the growth of mountain
ash.

Planting activities began in 1946 with
the establishment of mountaln ash and
radlata pine plantations by the Forests
Commission on abandoned farmland at
Childers and Allambee (Melbourne study
area). Planting of both species comm-
enced 1n 1949 in the upper Morwell River
valley and has continued virtually un-
interrupted. The Forests Commisslon now
has a total area of 4,660 ha of hardwood
plantation.

A.P.M. Forests Pty Ltd has planted hard-
wood forests since 1954, so their hard-
wood plantations within the study area
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now total 6,000 ha, of which 3,140 ha
have been developed on leased publie
lands since 1964.

Under the Forests (Wood Pulp Agreement)
Aets of 1961 and 1966, A.P.M. Forests
Pty Ltd lease a total of 8,600 ha of
public land, comprisling several blocks
located around Budgeree East, Balook,
and Jeeralang (see Map 14). Most of
this land had been cleared for agricul-
ture and subsequently acquired by the
Commission.

The first lease was obtained in 1962 and
an additional area was leased in 1967.
The leases run concurrently and are
renewable after 60 years. They require
A.P.M. Forests to reforest the area, and
give the company sole rights to obtailn
pulpwood and sawlogs from the land. In
return, the det stipulates that the
company must pay rent (which is reviewed
regularly) on the leased area, pay
royalties on any sawlogs and pulpwood
removed 1n preparing the land for
reforestation, and ensure that all areas
sultable for forestry are adequately re-
forested within 16 years of the com-
mencement of the lease and thereafter
maintained.
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Generally, the efforts have been very
successful, Large areas have become
fully productive in the process, provid-
ing wood for a major decentralized
industry and for local sawmills. The
new forests will eventually yield much
larger quantities of wood, enabling sub-
stantial expansion of these industries.
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20, SOFTWOOD PRODUCTION

Softwood forestry has become a signific-
ant feature of the use of public and
freehold land in the study area durlng
the last 35 years., Plantatlons are loc-
ated in the eastern Strzeleckis and in
the Latrobe Valley, and form part of an
extensive softwood resource located
within 100 km of Maryvale pulp mill.

Plantations on State forest 1n the study
area form the major part of the Latrobe
Plantatlion Development Zone, one of
elght such zones in Victoria that are
the basis of Forests Commission plans to
provide wood resources sufficient to
support large permanent lndustries at
suitable centres. Such plantings will
supplement wood supplles from plantat-
ions already established by A.P.M. For-
ests Pty Ltd and the extensive hardwood
resource on State forest.

Radiata pine 1s the majJor softwood spec-
ies grown in Viectorlan plantations and
requires:

- a minimum annual rainfall of about 760
mm

- an acid soll of at least moderate
fertility

- good dralnage

- an optimum of 0.75 m and a minimum of
0.5 m of s0i1l over any root- or water-
impeding layer

- freedom from heavy falls of snow

Surveys to determine the suiltability of
land for the establishment of plantat-
ions have been carried out by the For-
ests Commission over muech of the public
land in the study area, mapplng slope,
aspect, exposure, solls, rainfall, veg-
etation, adjacent land use, environment-
al constralnts, and scenlc quality.

Although radiata plne generally grows
quite rapidly in the study area, variat-
ions in growth rates occecur due to
differing slte factors. Growth rates
can be expressed 1n terms of site qual-
ity (S.Q.), which is a measure of the
total volume of timber a site can pro-
duce.

Seven classes have been defined: S.Q.I.
to S.Q.V. covers healthy productive
stands, S.Q.VI stands are marginally
productive, and S.Q.VII ranges from
marginal to unproductive stands.

Sites in the Strzeleckil Ranges, on aver-
age, approximate to S.Q.III. Sites on



227

Table 25

SITE QUALITY FOR RADIATA PINE

Site index
{height in metres
at age 20 years)

Site quality

Total volume yielded
over 30 years (cublc
metres per ha)#*

Mean annual inecrement
(cubic metres per ha
per year)¥¥

1 21
II 29
TIT 27
v 26
v 2y
VI 21
VII 18

955 32
850 28
TU5 25
645 22
535 18
380 13
235 8

* Volumes shown are underbark to 10 em small-end dlameter
% M,A.I. (mean annual increment) = total volume divided by the number of years
in the rotation (usually taken as 30 years)

the foothills and plains have classes
varying from S.Q.IV to S.Q.VI. By
applying fertilizers, especially
phosphates, and by site preparation, the
productivity of most of these latter
sites can be raised by at least one site
quality class. Table 25 detalls the
productivity of each class.

Commercial plantations of douglas fir
have similar requirements to those of
radlata plne except that they prefer a
cooler climate, an annual rainfall of
1,000--1,500 mm, and sheltered southerly
or easterly aspects. Sites carrylng
mountain ash are therefore also suiltable
for douglas fir, but the native hardwood

grows much faster than the conifer.
Within the study area, Just over 220 ha
in the Strzeleckls have been planted
with douglas fir.

Establishment of softwood plantations

Most softwood plantations have been est-
ablished on former farmland purchased by
the government or by private linterests.
The Forests Commission began in 1949
with small-scale plantings in the
Morwell River wvalley, which continued at
a comparatively low level untll extended
in the mid 1960s with the aild of funds
received under the Commonwealth--States
Softwood Forestry Agreement. Until 1978
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thls apreement enabled about 450 ha to
be establlshed yearly in the study area.
The area planted now lncludes 1,500 ha
at Macks Creek and south of Womerah, es-
tablished and maintained under a 1974
Commonwealth grant under the Export
Incentlives Grants Scheme.

A.P.M. Forests began 1ts land purchase
program in the 1950s. Its first sub-
stantlal seftwood plantings began in
1965, Later, in 1962, plantation devel-
opment began on the leased publlie land

shown on Map 14.

A slgniflicant and lnereasing number of
Individuals and small companies have
also planted sofltwoods on private prop-

f

erty, especlally slnce the Vlietorlan

government Introduced a loan scheme 1In
1966. This scheme is designed to en-
courage and asslst land-owners to estab-
lish farm woodlots as a source of wood
for loecal forest industries.

In general, softwoods are planted on
sites formerly occuplied by mlixed-species
forests and on exposed and blackberry-
Infested sites at higher elevations. The
characterlistlc solls of the Strzeleckis
are not prone to ercsion: this allows
mechanlcal site preparaticn of steep
slopes pricr to planting.

The location of softwood plantations on
publie land 1s shown on the vegpetation
map. Radlata pine comprises more than
95% of the area planted. On the remain-



ing area, much of which is at high alti-
tudes, douglas fir is the main speciles.

Planted areas 1in the Strzeleckis gener-
ally have irregular boundaries and are
interspersed with a2 network of gullies
and steep slopes on which the native
vegetatlon has been retained. Plant-
ations are more regular on the gentler
lowland topography.

Areas of softwood plantation

Flantaticns on State forest 1n the study
area are located malnly south of the
Grand Ridge Road; on several blocks
scattered around the northern and east-
ern foothlills from Mirboo North to Koor-
nalla; and at Carrajung Scuth and Won
Wron. The total area planted up to

1979 was 7,600 ha. A.P.M. Forests have
12,400 ha of plantations on freehold
land on the lowlands and fcothills south
of Traralgon, east of Thorpdale (Silver
Creek Tree Farm), and surrounding Mary-
vale (Maryvale and Boola Tree Farms). A
further 1,250 ha have been planted on
leased publiec land. 3Some 95% of all of
these plantings have been radiata pine.

stands of softwood owned by individuals
or small companies are, in many cases,
located adjacent to Forests Commission
or A,P.M, Forests plantings. They total
about 800 ha, half of which has been
established with the ald of government
loans. In additlon, many school planta-
tlons are scattered throughout the study
area on publie¢ land and land owned by

29Q

Photograph taken at time of plantation
eastablishment - extensive stands of nat-
ive forest have been retained on publie

land near Binginwarri

i "
{Soaile

1:12,000)



L Virtually all are less
than 10 ha 1ln area, and together total

apout 1ul na.

Table 26 lists the areas of softwood
plantation in the study area.

-

Table 26

SORTWOO g NS 'HE STUDY ARF
cOFTWOOD FPLANTAT '--'I'nIJ J.Ir THE sSTUDY AREA

| f
(1979)

F.C.V, on publiec land 7,600 ha net
(part of Latrobe Plant-
ation Development Zone)
A.F.M. on public land 1,250 ha net
A.P.M. on freehold land 12,400 ha
Private on freehold land 800 ha
School plantatlions on

freehold and publie land 100 ha

MNote: 'he Latrobe Plantation Develop-
ment Zone will eventually contain 28,000
ha of softwoods. Some 11,800 ha have
already been planted. The Forests
Commission plans to establish 690 ha of
softwoods annually within the zone (600
ha within the study area) over the next
24 years to meet this target, glving
ultimately 22,000 ha of State-owned
plantation in the study area.

[ndustrial Requlrements
Froduction of woodpulp is the main 1lnd-

ustrial use for softwood grown within
the study area, employing about 25

people in supplying pulpwood Trom State-
cwned plantations to the A.P.M. mill at
Marvvale,
In 1979-=-80

the government commltment to

L™
AP.M. for softwood pulpwood was 30,000
cuble metres. By the year 2000 the an-
nual commitment will increase to 100,000
cubie metres and stay at that level
until 2004, The company alsoc has a
larpe softwood sawmlill at Morwell with

Clear felling in radiata pine, Albert

River



an annual intake of about 80,000 cubic
metresy an allocation of 30,000 cubile
metres is avallable rom State-owned
plantations. Up to 1980, no sawlogs had
been obtained from public land within
the study area, but substantlal guant-
ities will be supplled as they grow to
merchantable size. More than 100 people
are employed 1in the mill.

A number of plants preserving round
softwood timbers are located in and ad-
jacent to the study area. Again 1t is
likely that supplies will be sought from
the study area as appropriate material
becomes avallable.

Future plantation development

The annual output from State softwood
plantations in the Latrobe Plantatlon
Development Zone is planned to rise from
the present 51,000 cubic metres of
sawlogs and 27,000 cublic metres of
pulpwood to more than 300,000 cublce
metres of pulpwood and sawlogs by the
year 2000. Plantations in the study
area will contribute about three-
quarters of the output, based on the
achievement of plans to establish 28,000
ha of softwood plantations on State
forest in the =zone.

The Forests Commisslon plans to malntaln
the current annual rate of expanslon of
690 ha, of which about 600 ha is located
in the study area. Most of the avail-
able land in the area 1s located to the
east of the Midland Highway and south of

Lad
—

Pulpwood harvesting, Jack River

Grand Rldge Road. In the Strzeleckis
this is all former farmland. Other
possible areas consist of forested pub-
lic land near Carrajung and Boodyarn.
Further purchase of private land will be
necessary if the target is to be met.

Outputs of wood from the zone wlll be
used by the Forests Commission to meet
its commitment to supply pulpwood to
A.P.M., and other wood-processing
industrles will also be provided with an
inereasing level of raw material.
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A.P.M. Wood Products Pty Ltd sawmill at
Morwell cuts 8oftwood sawlogs from
throughout Central Gippsland

Estimates of the future yields from
A.P.M. Forests' plantations 1n Glppsland
are not avalilable, but as these areas
currently total about 40,000 ha and are
belng continually expanded, thelr yilelds
will be conslderably greater than the
ocoutput from State forest.

The exlisting 800 ha of woodlots owned by
other private interests produce, in most
cases, mainly round timbers and fencing
materials. By the year 2000, however,
they are expected to produce more than
20,000 cuble metres of sawlogs and pulp-
wood per year.

Reference
Bureau of Agricultural Economlcs. 'The

Australian Softwood Products Industry.!
(A.G.P.S.: Canberra 1977.)



21. MINING

This chapter should be read in conjunct-
ion with Map 13 (Mining and Quarrying).

Minerals from the study area are crucial
to Victoria's economy - the brown coals
of the Latrobe Valley and the offshore
deposits of 0il and gas 1n the Gippsland
Basin are the State's maln sources of
fossilized fuels. This aspect 1s dis-
cussed 1n detalil iIn chapter 22, Energy.
The brown coals are also described 1n
the Geology chapter, and the Utllities
chapter lists the ways in which o1l and
gas production affects publie land.

Minerals

There is little active interest in non-
fuel minerals wlthin the study area.

One minling lease for gold is current on
public land in the catchment of the
Franklin River, and three mineral leases
for bauxite affect private land in the
Boolarra--Mirboo North area.

Bauxite

Deposits of bauxite are known from about
40 localitles around Boolarra and Mirboo
North, mostly on private land. The
largest deposits are Naplers No. 1, sit-
uated 3 km north-east of Mirboo North,

i)

Ll

AND QUARRYING

which had estimated reserves of 170,000
tonnes initially, and Watkins, 6 km
north of Mirbooc North, which originally
contalned more than 200,000 tonnes.

The total alumina content 1s usually
50--53%, compared with an average of 55%

Worked-out bauxite mine, Mirboo North
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at Welpa, Queensland. Bauxite from the
3trzeleckls has been used in firebrilcek,
cement, and chemlcal manufacture. FPFro-
duction in 1975--76 was 2,366 tonnes.

The bauxlte is weathered from basalt
flows of the 0Older Volecanics. One view
is that it is of lateritic origin, but
it has since been suggested that the
formation of bauxite 1s due to a relat-
ion between basalt, overlying sands, and
faulting., The younger sands, when down-
faulted against the basalt, provide
ready dralnage for leachlng groundwater
across the burled fault edge of the
basalt, which then decomposes the basalt
to form bauxite.

Such pecloglcal situations are numerous
north of Boolarra South on both private
and publie land, and it 1s probable that
many other small deposits of bauxite
exist.

Copper

In 1916 copper, in the form of native
crystals enclosed In quartzose nodules,
was found 1n decomposed basalt at Carra-
Jung South. The discovery proved of no
commercial value,

gemstones

Pebbles of jasper, serpentinite, and
green nickel-bearing quartz occur in the
sandy coves of Cape Liptrap and Walker-
ville. Granite at Yanakie contains
small specimens of garnet, zlrecon, green

and blue sapphire, topaz, and almandine
ruby. At Wilsons Promontory, tourmaline
1s found as both masses and veins 1in
granite, and in quartz reefs as masses
and large well-formed crystals.

Gold

Within the study area, gold occurs in
Palaeozole roecks and in sediments der-
ived from Palaeozole material. The
latter include the granitie sands of
Wilsons Promontory and the Haunted Hills
Gravels. Only in rare instances, how-
ever, has gold been found sufficiently
concentrated in these latter two groups
of rocks to allow profitable mining to
proceed, Gold is unlikely to be present
In Mesozole sediments.

During last century the rich gold depos-
its of Ballarat and Bendigo stimulated
prospecting in other parts of the State,
ineluding South Gippsland, but the finds
were generally small. Several rushes
occurred in the study area in the 1860s
and T0s.

Shallow alluvial gold was found at
Stockyard Creek (near Foster) and
Turtons Creek, and beach sands at Wara-
tah Bay ylelded small quantities. Minor
leads were worked at Foster - these were
gravels from an earller stream system
capping New Zealand Hill, Dalton Hill,
and parts of Kaffir H11l. Reef mining
also took place at Foster. The host
rock is a granitic dyke cutting sand-
stones and mudstones of Devonian age.



The most successful mine, the Victory,
operated below Kaffir H1ll until the
garly 1900s; other productlve claims
ineluded Ophir Reef, Granite Bar, and
Jubilee.

The Lower Palaeozole sediments at Warat-
ah Bay contain wvariable concentrations
of gold, none of which are economlcally
significant. It 1is probable that the
gold recorded in the Digger Island
Limestone 1ls of detrital origin.

The very locallzed depeoslts of alluvial
gold at Turtons Creek are probably der-
ived from conglomerates of the Liptrap
Formation, which ocuterop in Yankee Tom
Gully at the head of the creek. Gold
has been found downstream from the Dev-
onian beds (which contain less than 0.15
g per tonne), but not above. It there-
fore seems likely that gold has been
eroded from the conglomerate and concen-
trated in the younger sedlments down the
valley.

Sampling of the Palaeozole sediments 1n
the Foster--Mt Hoddle area yielded lower
values, commonly less than 0.10 g per
tonne.

Reports of gold discoveries during the
latter half of the 19th century in the
foothills south of Moe and Morwell are
difficult now to substantiate. An

additional source of conjecture 1is the
Blackwarry field. Gold was allegedly
discovered there 1n the 1890s and a

tunnel was driven to work the deposit.

Stoekyard Creek (Foster) diggings, 1871

In 1911 a second tunnel, known as the
New Comet, was excavated nearby. It
apparently proved unprofitable.

Iron

Minor occurrences of iron ores are re-
corded from a number of places in the
study area.

An outerop of highly ferruginous Tert-
iary gravel and clay situated 5 km north
of Mirboo North contains 77% iron oxide,
and a small deposit of limonite derived
from basalt at Alberton West contalns
44% iron. Both deposits are on private
property bordering public land. Bog



lren ore on private land south of Leon-
patha contalins 11% iron.

Nickel

Sulphide minerallzation has been detect-
ed on the foreshore at Bell Point, where
the contact between the intrusive serp-
entinized gabbro and the Digger Island
Limestone 1s exposed., A drilling pro-
gram revealed non-commercial nickel con-
centrations along the contact zone, and
limlited investigation of the serpentin-
ized bodies revealed low nickel mineral-
ization of the order of 0.01--0.33%.

Toora tin-fields, scene of mining from
around 1880 to 1338

Phosphate rock

Fhosphate-bearing rocks occur in Upper
Ordovician sediments 1In the Hoddle
Range, and at Bald Hill to the west, but
the grade 1s usually low and gquantities
are small.

Platinum and osmiridlium

These elements are found in small am-
ounts with the alluvial gold at Turtons
Creek and Foster, and in the beach sands
of Waratah Bay.

sllver

Velns of pyrite in the Waratah Limestone
at 1ts faulted contact with Cambrian
greenstone contain minor amounts of
silver and traces of gold. No product-
lon has been recorded.

Tin

Tin is found as cassiterite (tin oxlde)
at Toora, Yanaklie, and Wilsons Fromon-
tory. The Toora field lies in Tertiary
gravels deposited at the foot of the up-
lifted Gelliondale Block. The earliest
Investigations of these tin deposits
took place in the 1870s. The field was
worked by several companies up to 1939
and produced in excess of 400 tonnes of
tin concentrate; it was, however, only
marginally profltable, Recent drilling
by the Department of Minerals and Energy
showed a maximum cassiterite grade of 76
g per cubic metre, and it was concluded
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Table 27

STONE AND MINERAL EXTRACTION (1977/78)

Amount extracted

Material (tonnes)
Bauxite 2,136
Brick, clay, and shale 25,244
Brown coal 29,382,229
Crushed and broken basalt 212,700
Crushed and broken shale/sandstone 36,296
Earth, soil filling 23,744
Limestone (agricultural) 8,130
Salamander 4,500
Sand and gravel#* 304,000

¥ Fxcludes non-commercial (municlpal) operations.

that reopening of the fleld would not be
economically feasible.

A venture to mine alluvial tin from
Mount Hunter on Wilsons Promontory in
1920--34 closed because of the low grade
of the ore.

Exploration

Work is continuing, by both government
and industry, in delineating and proving
the masslve brown coal deposits under-
lylng the northern and south-eastern
parts of the study area.

Slnce the introduction of the present
licensing system during the mid 1960s,

four Exploration Licences have been
granted in the study area. One remains
current (for brown coal at Gelllondale).

Other exploration has been for phosphate
rocks and base metals (such as nickel
and gold) in the Lower Palaeozolc rocks
of the Lliptrap Peninsula, Mount Hoddle--
Foster area, and Turtons Creek.

Stone

The study area is self-sufficient in
supplies of sand and gravel for road
construetion and bullding, ineluding the
requirements for the various large-scale
prolects. However, half the supply of
aggregate comes from elsewhere.
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Large-scale extractlive 1Industries are
concentrated close to the main centres
of population 1n the Latrobe Valley.
Several large guarries sltuated on the
northern side of the valley have thelr
main markets within the study area.
There 1s a lesser concentration of
gquarries around the Leongatha--Koonwarra
area, and the remalnder are scattered
throughout the study area meeting local
demands.

In all, 28 quarries operating under the
Extractive Industries Aet 1966 are loc-
ated within the study area; five are on
publie¢ land. The total annual stone
production from these gquarries 1ls app-
roximately 570,000 tonnes.

A substantlal amount of the gravel used
in the study area 1s extracted from a
large number of relatively small plts.
These operate under any one of a number
of different Aets that ineclude provision
for stone extractlon. Many of these
plts are on public land.

The shlres as a group, and the Country
Roads Board, regulre the largest volumes
of sand and gravel annually for mainten-
ance and surfacing of roads. Construct-
ion works at Loy Yang are expected, how-
ever, to utlllize around 1 million tonnes
of sand and aggregate over the next
decade.

Table 27 shows the quantity of stone and
minerals extracted during 1977/78 in the
study area.

Basalt

Basalt aggregate 1s used 1in road-making,
building, and for concrete, the demand
being particularly high in the Latrobe
Valley,

More than 300,000 tonnes of erushed bas-
alt is produced annually from seven
guarries on private land within the
study area, and around the same tonnage
is imported each year from quarries on
the northern slopes of the Latrobe
Valley, outside the study area.

Clay

Clay for brickmaking at Traralgon is
extracted from Cainozole sediment on
private land at Tyers, and from weather-
ed Lower Palaeczole sediment in the
Boola State Forest under licence from
the Forests Commission.

Limestone

Limestones of three ages occur within
the study area, and each has been or 1s
being exploited,

Palaeozoie limestone. Palaeozoic lime-
stone bodles are located at Waratah Bay.
Quarrying took place in the Kiln and the
Bluff members of the Lower Devonian
Waratah Limestone, and the stone was
burnt for lime in the killns that remain
as ruins at Walkerville. Although in
places the stone may be clayey or dolo-
mitic, or contain a fair proportion of



sand, the purer limestone sections con-
tain up to 95% caleclum carbonate.

Estimated reserves are about 500,000
tonnes. The remaining calcareous forma-
tions along the western shore of Waratah
Bay have not been quarried: the basal
Bird Rock member of the Waratah Bay
Limestone 1ls very dolomitic, the Lower
Devonlian Bell Point Limestone is clayey,
and the Ordovician Digger Island Lime-
stone is siliceous. (See also Chapter U
- History.)

Tertiary limestone., (Gippsland Limestone
is gquarried at Darriman on private land,
and at Merriman Creek just cutside the
study area. The limestone at Darriman
is clayey and is sold as agricultural
lime within the study area and as far
north-east as Sale. The higher-quality
limestone at Merriman Creek 1s used by
the Traralgon cement factory.

Quaternary limestone. FPlelstocene cal-

careous dunes at Yanakle 1n the northern
part of the Wilsons Promontory National

Park are used as a source of agricultur-
al lime. The limestone has 67% calcium

carbonate and production in 1975/76 was

6,106 tonnes.

Sand and gravel

Gravels and sands contained within Cain-
ozolc sediments are widespread in the
study area on both public and private
land. The two main units exploited are
the Haunted Hllls Gravels and equilival-
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ents, of Late Tertliary age, and younger
Quaternary alluvial deposits.

In the northern part of the study area
the demand 1s hlgh for slzed sand and
gravel for the building and concrete in-
dustries. Eight quarries in this area,
one of which is on public land, produce
washed sand and gravel from Tertiary or
Quaternary sediments.

In the southern part of the study area,
in the Shires of South Glppsland and
Woorayl, coarse quartz gravels occur on
top of, or surrounding, Lower Palaeozoclc
and Mesozole sediments. Large deposits

Munieipal employees loading gravel,
Toora
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remain on publie land at Toora that was
formerly worked for alluvial tin. Fur-
ther east in the Shire of Alberton there
are extensive areas of publie land sit-
uated on outerops of Haunted Hills
Gravels.

Table 28 shows the amounts of gravel
extracted during 1978/79 by the various
muniecipalities. It underlines the im-
portance of publie land to several coun-
clls for the supply of materlal for

road maintenance and construction.

Excessive quantities of clay in the
gravels often limit their usefulness for
road maintenance. Several private oper-
ators at Hallston, Leongatha, Maryvale,

and Tocora, however, upgrade clayey grav-
els by washing, and in the future the
Shires may also follow this practice.

The Country Roads Board extracts or ob-
tains material from some 37 sites within
the study area. Those on public land
are generally small in scale.

Other main users of road gravel are
A.P.M. Forests Pty Ltd, the Forests
Commission, and the State Electricity
Commission. A.P.M. Forests takes gravel
from its own areas of freeheld land, and
the Forests Commisslon takes it from
publie land under its econtrel. 1In
addition, the latter issues licences for
gravel extraction accordling teo the pro-

Table 28

MUNICIPAL GRAVEL EXTRACTION (JULY 1978 - JUNE 1979)

Quantit Percentage from

Munleipality (cubie meties} publie land
Alberton 55,000 99
Mirboo 27,000 0
Morwell 60,000 24
South Gippsland 34,000 0
Traralgon - Shire 30,000 100

- City 23,000 100
Woorayl 4,000 0
Total: 273,000 44% of total municipal

requirements were taken
from publie land




visions of the Forests Aet 1958. During
1975/76 licensed extraction on the study
area of this type totalled approximately
17,000 cubic metres, 97% of which came
from Yarram Forest District.

Restoration of worked-out sites on both
public and private land 1n the study
area has largely been neglected.
Examples of unrehabilitated public land
include the quarries at Calrossie, where
abandoned sectlons are eroding badly

and show minimal regrowth of vegetation.
An example on private land is Grasstree
Hill Just north of Lower Tarwin.

In some cases restoration has been carr-
ied out, as along Harvey Road in the

Mullungdung State Forest, and on prilvate
land near Koonwarra and Leongatha South.

Future consumption of gravel 1s likely
to grow slowly, as most of the Shires
expect either no change or only a slight
inecrease in thelr present consumption.
The Country Roads Board reqguirements
will decrease in the short term, follow-
ing completion of the four-lane highway
between Morwell and Traralgon, but will
rise sharply when future freeways, such
as the Morwell and Traralgon by-passes,
are constructed. In most parts of the
study area, gravel deposlts on private
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land will supply the demand, but, for
works withln the Shire of Alberton, both
the munlecipality and the Country Roads
Board stress thelr reliance on deposits
on publie land.

Sandstone

Sandstone of the Strzeleckl Group 1s
gquarried from private land adjolning
Shady Creek north of Welshpool. The
steone is used by the Ports and Harbors
Division at Port Welshpool. The Country
Roads Board extracts sandstone from a
pine plantation near Jeeralang Junction.

Unrehabilitated gravel pit

Glossary

Aggregate

- various-sized fragments of hard construction material

Almandine ruby - almandine is the ilron--aluminium end-member of the pgarnet group; 1t
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Bog iron ore

Casslterite

Jasper

Lime
Osmiridium

Flatlnum
Fyrite
sapphire
salamander
atone

Topaz

Tourmaline

Zircon

is found in reglonally metamorphosed rocks; ruby is a deep
red, transparent variety of almandine

a4 low-grade ore of 1lmpure hydrous iron oxldes formed 1in
swampy areas by preclpitation from lron-bearing waters

tin oxide; a brown or black mineral and the principal ore
of tin. In addition to the lode and alluvial fine depos-
its, casslterite occurs in igneous rocks such as granite

a variety of dense, crypto-crystalline silica containing
iron oxide impurities that give the rock wvarious colours,
generally reds and greens

calcium oxlde, specifically quicklime

a white to grey native alloy containing 25--40% osmium and
50--60% iridium, often found with platinum. Iridium 1is
used in the dental, electrical, and jewellery trades;
osmium 1s of little commercial importance

a highly corroslion-resistant, ductile, and malleable metal
used in Jjewellery, surglcal instruments, chemical and
electrical equipment, and thermocouples

lron sulphide

blue transparent varlety of the mineral corundum (an oxide
of aluminium)

rixture of coarse crushed rock and clay used for base
courses and foundations

as defined under the Extractive Industries Aect 1966:
building stone, basalt, granite, limestone, or rock of any
kind, non-crystalline quartz, slate, gravel, clay, sand,
earth, and soil

a fluoro-silicate of aluminium occurring in acid 1gneous
rocks and used as a gemstone. Colours vary from white,
yellow, and pink to blue

a complex boro-silicate of aluminium together with alkalil
metals or iron and magnesium, it is a black mineral often

occurring in acid igneous (especilally granite, pegmatite)
and metamorphlic rocks

a gemstone formed from zirconium silicate and found in var-
ious colours. Zirconium oxide (zirconia) is refined from
Zircon and used as a refactory, and in the manufacture

of abrasives and enamels
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22.

The Importance of Brown Ccal

Australia is well endowed wlth energy
reserves compared with many other coun-
tries and Victoria possesses about a
quarter of the Australian total. Brown
coal comprises 95% of Victorlia's natural
energy reserves, with oll and gas making
up the other 5%. Known resources of
brown coal total 123,000 million tonnes,
109,000 million tonnes of which occur in
the Latrobe Valley, predominantly in the
study area but extending east into the
Scuth Gippsland, District 1, and Strad-
broke study areas. A further 5,600
millicon tonnes exist in the Alberton and
south Gippsland Shilres.

The main coal depcoslts stretech 50 km in
an almost continuous belt eastwards from
Yallourn in a zone varying from B to

16 km wide. Coal seams range from 10 to
140 m in thickness and, as a result of
geolngical movementa, overburden thick-
ness ranges from as little as 15 m to
more than 100 m.

Recognizing that brown coal was vital to
Victoria, the State government, in June
1975, 1ssued Statement of Planning
Polley No. 9 directed primarily to the
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planning of land use in areas overlying
the Central Glppsland brown coal depos-
1ts.

In 1977, 35,000 million tonnes of brown
cocal in the Central Gippsland reglon was
classed as economically winnable. These
deposits covered 80,000 ha outside town-
ship planning scheme boundaries and the
Australian Paper Manufacturers' mill at
Maryvale. Interim Development Orders
were promulgated in April 1978, allowing
the Town and Country Flanning Board to
regulate subdivision, housling, and other
developments on this area.

Amendments to the Orders in December
1978 grouped the coal-fields into two
areas. One - of 30,000 ha near Morwell
and Traralgon, provisionally identified
for electricity production by the State
Electriclity Commission - contains about
half of the economical coal. The second
area was provisionally asslgned to other
or 'non-3.E.C."' uses.

Restrictions on housing on existing sub-
divisions in the 'non-S.E.C.' areas were
relaxed, but new housing on existing
subdivisions within the 'S.E.C.' areas
was generally prohibited, compensation
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being offered on some 150 small lots.
These planning controls are belng in-
corporated inte local planning schemes.,

Flgure 12 shows the locations of the
planning control areas in Central Gipps-
land and Figure 13 geological cross-
sectlons of the Latrobe Valley coal-
field.

History

Brown coal was first mined in the Lat-
robe Valley in 1889 at Yallourn North by
the Great Morwell Coal Mining Co. Tech-
nical problems, a bushfire, and competi-
tion from imported black coal caused the
company to close in 1899,

Shortages of fuel (especlally imported
black coal) during World War 1 led to
the formation of a Brown Coal Advisory
Committee in 1917, which advised the
state Government to establlish the State
Electricity Commission of Vietorla,
This was done; funds were provided for
the construction of a power statlion at
Yallourn, and in June 1924 the first
generator was supplying power to Mel-
bourne,

The Commission also produced briquettes
from brown coal. By 1939, 3.7 million
tonnes of coal were being mined annually
and the Latrocbe Valley power stations
were the largest 1n Victoria.

Further serious fuel shortages durling
World War 11 were partly overcome by us-

ing briquettes in the metropolitan power
stations.

Power generation commenced at Morwell in
1958 and at Hazelwood in 1971, when more
than B0% of Victoria's electricity was
being generated in the Latrobe Valley.
Commissioning the first stage of Yall-
ourn 'W' power station commenced 1n
1974, Meanwhile, electricity became av-
allable to virtually every settlement in
the State.
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Victorian requirements

During 1978--79, brown coal was produced
at an annual rate of 31 million tonnes,
predominantly for electricity generation
and briquette production, with minor
quantities for private sales for char
production and other purposes. Brown
coal output 1s increasing and, for elec-
trical pgeneration alone, is expected to
double by the time the Loy Yang Project
south of Traralgon is completed. The
production rate would also increase
markedly i1f other processes such as
coal-to-0ll conversion came Iintc opera-
tion.

The government's energy policy for Viect-
oria, 1ssued in 1975, predicted that the
use of electriecity would grow by from
4,5-=T7.1% per year in the early 1980s,
this rate reducing to from 2.5--5.5% by
the year 2000. If mid-range figures for
growth are assumed, starting from the
present 5% and declining to 3% next
century, then all of the coal presently
classed as economically winnable in the
provisional S.E.C. areas will be fully
utilized 1in about 100 years.

Commltment of '"non-5.E.C.' coal areas
(the balance of the coal-fields - some
50,000 ha) would depend on coal usage
for other purposes such as coal-to-oll
conversion plant.,

With the predicted future demand for
liquid fuels, such commitments could be
expected within the next 20 years.
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Hazelwood power Btation south of Morwell
- with a capacity of 1,600 MW

Supporting resources, such as alr,
water, and land on and off the coal-
flelds, are essential for the effective
utilization of brown ccal, including the
generation of electricity, and limitat-
ions on these resources (in terms of
both quality and quantity) in the La-
trobe Valley could moderate the rate of
utilization of brown coal. This in turn
could result in energy resources outside
the Latrobe Valley belng brought into

continued on page 250
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Table 29

LATROBE VALLEY PFOWER STATIONS

(A) Existing Latrobe Valley Power Stations (1978/79)

Installed

capacity

MW(1)
Yallourn Power Station 521
Yallourn 'W' Power Station 700
Morwell Power Station (3) 170
Hazelwood Power Station 1,600
Jeeralang 'A! 225

3,216

(1) 1 MW = 1,000 kilowatts
{(2) 1 GWh = 1 million kilowatt-hours

(3} Morwell Power Station also supplies
Factory

Electriclty Fuel Percentage of total
production Vietorian elec-
GWh(2) triecity production
2,939 Brown coal 337
3,526 Brown coal 16.8
1178 Brown coal 5.5
9,406 Brown coal by .o
478 Natural gas 2.0
17,527 82.0

process steam for the Morwell Briquette

use, and reduce the industrial and urban
development of the study area.

Electricity meets about a quarter of the
state's non--transport energy requlre-
ments now and by the turn of the century
could be supplying around 40%. To meet

the exlisting demand, plant with a capac-
1ty of 3,861 megawatts has been brought
into service in Victoria, malnly in the
Latrobe Valley. Brown-coal-fired plant
in the study area supplies B80% of the
State's electricity., The major brown
coal power statlons in the study area



(B)

Year ending
June

1980
1981
1982
1983

1984

1985

1987

1988

Planned power stations

Power station
component

Jeeralang 'B’
Yallourn 'W' #

Yallourn 'W' #

Loy Yang 'A'
(Unit 1)
Loy Yang 'A!
(Unit 2)

Loy Yang '"A'
(Unit 3)

Loy Yang 'A'
(Unit 4)

Loy Yang 'B' ¥#
(Unit 1)

* These components form the second
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Capaclty added Total capacity Fuel

MW MW

240 240 Natural gas
375 1,075 Brown coal
375 1,450 Brown coal
500 500 Brown coal
500 1,000 Brown coal
500 1,500 Brown coal
500 2,000 Brown coal
500 500 Brown coal

stage of Yallourn 'W' project

#*% The eventual planned capacity of Loy Yang

'B' 1s 2,000 MW

include the Yallourn and Yallourn

IH!

power stations using Yallourn open-cut
coal, and the Morwell and HazZelwood
power statlons based on the Morwell open

cut.

Capacitlies and outputs of the

stations for 1978/79 are given in the
first part of Table 29.

To meet expected electricity demands
through to the early 1990s, the Commiss-
ion has under construction in the study
area the Yallourn 'W' (Stage 2) 750-MW
power statlon, currently scheduled for
completion in 1982, and the 4,000-MW Loy
Yang project scheduled for completion



Gas turbine generators with a capacity
of 225 MW located north of Jeeralang

in 1991, Both of these are described
later.

Gas turbines are beling installed in the
study area at the Jeeralang power stat-
fon, loecated near the Hazelwood terminal
statlon, to meet an expected shortage
following the decision to reduce the
slze of the gas-fired Newport 'D' Power
Station from 1,000~ to 500-MW capacity.
(Gas turbine generators do not require
water for cooling.)

Planned future development of generating
plant in the Latrobe Valley to 1988 is
shown In the second part of Table 29.

Brigquette and char production

A significant amount of brown coal is
used to produce briquettes, which are
made by compressing pulverized, dried
brown cecal into small blocks. They are
used widely for industrial and domestic
purposes, and are manufactured at the
Morwell briquette factory from Yallourn
open-cut coal. In 1978/79 this factory
turned out Jjust over 1 million tonnes of
briguettes,

Briquettes are also used in the manu-
facture of brown coal char. They are
carbonlized to give a high-grade carbon,
whilch can be used either as a source of
pure carbon or as a reduclng agent 1n
the chemical and metallurgical indust-
ries,.

Char production in Victoria is undertak-
en in two privately owned plants at
Mcrwell and Traralgon, which use
briquettes and small guantities of brown
coal purchased from the S.E.C.

Between 1955 and 1969, a significant
proportion of Melbourne's town gas was
supplied from the high-pressure gasific-
ation of briguettes in the Gas and Fuel
Corporation's Lurgli plant located east
of the Morwell open cut. The plant was
shut down after the introduction of
natural gas to Viectoria, but brown coal



cowld again be the source of Victorlan
gas supplies when the Bass Strait natur-
al gas flelds are exhausted.

Utilization of brown coal

The high molsture content of brown coal
(typically 2 tonnes of water for every
tonne of dry coal) means that the coal
is relatively expensive to transpeort on
the basls of thermal value, compared
with other fuels or feedstocks. Usual-
ly, therefore, 1t 1s upgraded or used
close to its source. Accordingly, power
stations, briquette factories, and fac-
1lities have been located close to open
cuts, ecreating substantial industrial
activity in the Latrobe Valley.

Mining of brown coal

Two major open cuts, at Yallourn and
Morwell, and two small open cuts, at
Yallourn North and Tyers West, have been
developed in the Latrobe Valley.

The Yallourn open cut was established in
1921 on the southern side of the Latrobe
River to use cosgl from the Yallourn seam
to supply the Yallourn power statlon and
the now demolished briquette factory.

In June 1979 the excavation covered an
area of 980 ha. It still supplles coal
to the Yallourn power stations and now
also to the Morwell briquette factory.

The Morwell open cut was establlshed in
1955--56 immediately south of Morwell
township, and supplies the Morwell and

(i8]
i

Hazelwood power stations. In June 1979,
the excavation occupied 348 ha.

The Yallourn North Extension open cut,
which 1is much smaller than those at
Yallourn and Morwell, was established by

the 5,E.C. in 1956 to supply local
industry from a small deposlit of the
better quality Latrobe seam coal follow-

ing the exhaustion of the Yallourn North
open cut. Most of 1ts ocutput 1s sup-
plied to the Maryvale paper mill.

Winning brown coal from Morwell open cut
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Table 30

LATROBE VALLEY OPEN CUTS

Utilization Yallourn Morwell Yallourn Total
North
(Values expressed in millions of tonnes of coal)

Electriclity generation 12.0 15.7 - 2T7.7
Briquette production 3.0 - - 3.0
A.P.M. and other
Gippsland industries - - 0.2 0.2

Totals 15.0 15.7 0.2 30.9
Overburden removed Mot
{(million cubic metres) 6.5 o LS available

Outslde the Latrobe Valley limited quan-
tities of brown coal were mined by priv-
ate companies from the Gelllondale field
from a small open cut, which was worked
from 1934=-44 and from a mine at Won
Wron during the 1960s. Brown coal is
also produced from open cuts to the west
of' Melbourne at Anglesea and Bacchus
Marsh. Production from these areas in
1977--78 totalled 2.06 million tonnes.

Table 30 shows the coal cutput and over-
burden removed from the Latrobe Valley
open cuts during 1978--79.

Up to June 1979, 400 million tonnes of
coal had been won from the Yallourn open
cut and 130 million cubilec metres of

overburden removed, and for the Morwell
open cut to the same time, 200 million
tonnes of coal had been won, and 48
million cublc metres of overburden re-
moved.

Future Development of the Resource
for Power Generation

Yallourn area

The annual coal supply from the Yallourn
open cut will be progressively lncreased
to 23 million tonnes by 1983 to supply

the exlstlng power stations and the T50-
MW Yallourn 'W' Stage 2 station approved
by Parliament in 1972. This, together

with briquette productlon, has required



Site of open eut at Gelliondale, worked
18934--44

the commitment of the brown coal resour-
ces of the East Fleld and those under
Yallourn 1itself. Consequently the
removal of the township is now well ad-
vanced. All the houses in the township
are owned by the S.E.C., and tenants

are moving progresslvely 1intoc the surr-
ounding towns.

Coal operations will be completed in the
township area in the 1990s and coperat-
lons will be progressively transferred

Lo the East Fleld coal areas to the east
ol the present Morwell River channel,
near 1its junctlon with the Latrobe
River. Overburden removal 1s expected
to start about 1990, and this will
necessitate a diversion in the mid 1980s
of a portion of the Morwell River to the
east of its present course,.

Loy Yang project

The Loy Yang project, approved by Parl-
iament in 1976 and occupylng an area of
4,700 ha, is located 7 km south-east of
Traralgon and entails the opening of a
major open cut between the Traralgon and
Loy Yang Creeks, and the construction of
two power statlons, each containing four
500-MW generating units. The project
wlll also involve the construction of
new 500-kV transmission lines to Hazel-
wood terminal statlon scuth-east of
Morwell, several water supply plpelines,
and a pilpeline carrying waste water from
the Latrobe Valley power statlons to the
sea at McGaurans Beach. At 1979 prices,
the project 1s estimated to cost $2,800
million.

The open cut will eventually yield 1,000
million tonnes of coal, sufficent to
operate 4,000 MW of generating plant for
30 years. Addltional coal could be won
by extendlng the planned open cut
boundaries.

The four generating units in the Loy
Yang 'A' statlon are planned to go into
service progressively between 1983 and



1987, and the second station (Loy Yang

) will follow.

The project will bring other substantial

new developments to the Latrobe

Valley -

for example, housing for the 2,000 work-

ers and their familles expected
to tl

e area.

™

[t is expected that further new
Jeets will be requlired after Loy

Fower projects to follow Loy Yan

to move
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pro-
Yang 1s

Loy Yang projeect, early 1880

completed, and the Commission is giving
consideration to propeosals for more
base-load generating facilitles with a
capacity of up to 6,000 MW to cover
electricity demands to around the turn
of the century.

Other Posslble Developments

On current projJectlions of future demands
for energy, it must be assumed for long-
term planning purposes that the whole of
the deslgnated coal areas will be re-
qulired.

Brown ccal can be used as a feedstock
for various processes, including the
production of synthetic fuels and
solvent-refined coal. Plants converting
brown coal to synthetic oil or other
fuels could be major future users of
brown coal, depending in part on the
future price of crude oil.

Interest in solid solvent-refined coal
has been aroused because of 1ts reported
value as a blending component in coke
manufacture and as a substitute for
petroleum coke 1n electrode carbon manu-
facture.

The installatlon of a solvent-extraction
plant based on Vlietorian brown coal
could be a logical interim step in the
development of a local coal-liquefaction
industry. Further hydrogenation of
solvent-reflned coals to liquid fuels
suitable for transport requirements 1s
an avenue that may be 1Investigated.



Information on potential methods for the
production of synthetie fuels is given
in Appendix 9.

Other Resources Required for Energy
Production

Coal production and power generation
make an immense demand on the resources
of the Latrobe Valley.

Water

Power stations require rellable supplies
of water in large quantities, especlally
for condensing steam. The sources of
this water, and present and future daily
requirements, are described in the Water
Utilization chapter.

In the case of the Hazelwood power stat-
ion, the 500-~ha Hazelwood pondage diss-
ipates the waste heat 1in the cooling
water, mainly by evaporation and radia-
tion to the surrounding air as the cool-
ing water circulates around the pond,
each cycle taking about 2 weeks.

At the Yallourn 'W' stations and for the
future Loy Yang stations, natural-
draught cooling towers perform this
function, each tower acting as a chimney
to draw cooling alr through a spray of
cooling water from the condenser in the
lower part of the tower so that the
water is cooled prior to recycling.

Jince 1t does not need large volumes of
condenser-cocling water, the older power

2ot

statlon at Yallourn can take cooling
water directly from the river storage
and discharge 1t back to the river.
Water cooling facilities are used where
necessary, to ensure that the discharpe-
water temperatures do not have an ad-
verse effect on the stream environment.

Future users of brown coal would also
require water 1In varylng quantities.

Air

Discharges from plants using brown coal
consist largely of water vapour, but the
particulate matter and gases inevitably
produced must be controlled to preserve
air quallity. Thils will necessitate
rigid monitoring of air composition.
Studies have commenced on these aspects.
The most important is the Latrobe Valley
Alr Shed Study by the State Electricity
Commlssion, Environment Protection Auth-
ority, Latrobe Valley Water and Sewerage
Board, and the Commonwealth Scientific
and Industrial Research Organlzation.

It will monitor present Latrobe Valley
air quality and dispersion of emissions,
predict dlspersion patterns for future
emissions, and consider possible future
emission controls that may be necessary.
Eighteen monlitoring stations for the
study area will be completed in 1980, at
a cost of around $2 millioen.

Land

Land will be required to site coal-
handling installations and supporting



faeillties such as rocads, water, or
drainage pilpelines, power lines, and
overburden dumps.

The full development of the Latrobe
Valley brown coal resources will require
the maximum possible utilization of wat-
er within a reasonable distance of the
area, and land use planning must take
inte account requirements for associated
water storages, regulating dams, retard-
ing basins, pipelines, and pondages.

Some streams will need to be relocated
to allow for future coal winning. Pro-
posals have been put forward for a major
diversion of the Morwell River to the
east of Morwell, for example, to allow
full utilization of coal lying south of
the Princes Highway and west of Morwell.
Land will be requlred for overburden
dumps, power station or coal-to-o0ll con-
version plant sites, As far as possible
these facilitles must be sited off the
coal, to allow development of open cuts.

Land will be needed for the urban expan-
sion assoclated with the development

of the coal reserves and eventually for
reorganlzation of transport routes over
the coal-field areas.

Statement of Planning Policy No. 9 pro-
vides for the protection of economically
winnable brown coal and prohiblts devel-
opments of a permanent nature that would
Interfere with 1ts extraction and utlli-
zation. The statement also provides for
the planning and management of the

catchments of the river systems and
groundwater, to ensure an adequate water
supply for development in the area.

Post-Operational Treatment
for Brown Coal Excavations

Statement of Planning Policy No. 9 re-
guires brown coal excavations and over-
burden dumps in Central Gippsland to be
planned and rehabilitated to the highest
practicable degree consistent with thelr
potential future use,.

The size and scale of the Latrobe Valley
open cuts, together with their long
working perlod, require post-operational
treatment broader than the best current
practice in black coal open-cut cperat-
ions in the United States and the United
Kingdom, or in brown coal operations in
Germany .

Treatment of open cuts

In the Latrobe Valley 3.3 tonnes of coal
are removed on average for every cubic
metre of overburden displaced. As the
cut develops, the overburden can be
replaced but will never fill the excava-
tion. Thus, even though it 1s not poss-
ible to restore the working area to its
original topography, the object is to
leave the worked-out area in a form
suitable for other useful purposes after
operations have been concluded.

In view of the time involved (the Yall-
ourn open cut has already been worked



for 59 years), post-operational plans
must be able to take account of the com-
munity's changing land use requirements.

The floors of the deeper open cuts in
the Latrobe Valley are below the natural
dralnage level of the surrounding land,
and so will naturally fi1ll with water
and form artificial lakes when pumping
stops. Only shallow elevated open cuts,
such as the Yallourn North Extension,
can be drained naturally. The lakes
thus created may be used for recreation
and water storage, but 1t may be necess-
ary to remove the water to provide for
safe working of adjoinlng or nearby
coal-fields, and possibly to permlt the
establishment of vegetatlon, including
crops, on the sldes of the cut.

Treatment of overburden dumps

In new developments a large external
dump may be required to accommodate
overburden until the bottom of the coal
seam 1ls reached and sufficlent space is
established for internal dumping. When
seams exist below the first cut, extern-
al dumping may have to continue to allow
utilization of the lower seams at some
later stage.

External dumps can be progressively con-
toured to mateh the exlstling topography
and treated to suit the local environ-
ment, but they remain an operational
area untll disposal operations are com-
pleted and vegetation is established on
the final surface.
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Contlnuing use of open cuts
and overburden dumps

The floor of the worked-out Yallourn
North open cut is now serving as an ash-
disposal pond for the Yallourn group of
power stations, and settling ponds for
power station and general effluent have
been constructed on an old overburden
dump lying between the Yallourn and the
worked-out Yallourn North open cuts.

Extensive rehabilitation - to stabilize
exposed faces of open cuts, prevent
erosion, eontrol run-off, and provide
aesthetliec 1mprovement - 1s belng carried
out. Pines and other trees have been
planted in a number of areas.

Treatment of coal-utilizing plant

These structures can be progressively
removed as they reach the end of thelr
operational lives, and the plant sites
made avallable for other purposes.

Energy Conservatlon

The assumption of an annual growth in
electricity consumption of around 5%
until the end of this century 1s chall-
enged by certain community groups on the
basis that alternative energy sources
may eventusally have to be substlituted
for coal-fired generators. They also
belleve that other sources will contrib-
ute increasingly to satisfying the
community's demand for energy. These
will inelude solar heating which will
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be supplemented by better design and
Insulation,

The groups claim that the introduction
of new appliances - such as refrigerat-
ors, alr-conditioners, and colour tele-
vision sets - contributed to the past
high growth in electricity use. When
the market for these goods is saturated,
their effect on electricity demand will
decline,

Many belleve that we should plan for
local renewable sources of energy to
ultimately provide most of our needs,
rather than complex centralized generat-
ors utlilizing non-renewable resources.
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Utilities and services essential to the
welfare of the community are often loc-
ated on public land. These include fac-
ilities for the dilsposal of industrial
and domestlec waste, for road and aerial
transport, for communications and sur-
vey, for the distribution of fuel and
electricity, for military training, and
for the provision of navigational aids,
This chapter describes the current use
of publie land for these purposes, and
attempts to assess future requirements
in certain fields. Maps 4a and 4b show
the locations of utilitles and services
within the study area.

Electricity Supply
The Victorian power grid

The State Electriclty Commission utiliz-
es large areas of publle land in the
Latrobe Valley for the mining of brown
coal and for electric power generation,
briquette production, and associated
activitlies. These works are described
further in the chapters on Energy and
Water Utilizatlon.

The distribution of electrical energy 1s
an important consideration in land use
planning.
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UTILITIES

The Commission distributes electricilty
throughout Victorla via a three-stage
system of power lines. The main trans-
mission grid conducts hilgh-voltage power
(at 220 kV and above) from the generat-
ing stations, via associated terminal
stations, to terminal stations in the
reglons where the electricity will be
used, In the study area, terminal stat-
lons are located at Hazelwood and Mor-
well, and a site 1s available at Tyers
if requlired. The high-voltage power
lines are typically mounted on steel
towers, and several of these lines eman-
ate from the power stations in the
Latrobe Valley and pass out of the study
area towards Melbourne. Figure 14 shows
some types of tower used in the main
transmission grid.

The sub-transmission grid then conducts
medium-voltage power (at 66 kV) to zone
sub-stations, and the distribution grid,
operating at 22kV and lower voltages,
links these with individual users of
power. Both sub-transmission and dis-
tribution lines are carried on poles or
may be burled if the additlonal expense
can be justified.

Table 31 lists general easement wldths
for each type of power line.



Sub-transmission lines 15-=25 m

stributlon llnes

* Single 1line
Future constructlon in the study area

Lines are also to be constructed within
the Latrobe Valley between Loy Yang
power statlon and Hazelwood termlinal
station, and a third 1line in the exist-
ing neorthern easement between Hazelwood
and Coldstream will, be bullt during the
1980s In additlion an easement will be
:It.‘ilu_'L':{-.*d for a 220-kV power line running
from Morwell to Montgomery, near Sale.
Other new transmisslon llnes running out
of the study area may be necessary 1in
the future.

Sub-transmisslon and distribution-line
networks may be continually expanded,
as required by the growth of population
and industry.

Power lines and the rural environment

Maln transmlssion lines are generally
constructed along the most direct and
practical route between terminal stat-
lons, aeross both public and private
land, to minimize costs and power losses

In the line. The route may be varied,
however, to take advantage of high
features that offer the opportunity to
lengthen cable spans, thereby uslng

fewer towers, or to avold areas where

construction di r‘.‘ 5-'_5.4 ties may arlse, It
may alsc be altered to minimlze the
effects on the env |"-ur'|3r:i-r|':, and to pre-
serve the amenity of an area,.

In recent years, landscape archiltects
and deslgn englineers have worked togeth-

Several major power and pipeline ease-
ments traverse the Latrobe Valley
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Typical 500 KV Single Circult Tower

Typical 220 KV Double Circuit Tower

FIGURE : 14
TOWERS IN THE MAIN TRANSMISSION GRID
Mol to Scale

er to design and locate main transmiss-
ion 1ines in Vietorla, in order to mini-
mize their impact on the landscape.

Most sub-transmlssion and distribution
lines have been constructed along road
reserves. The remalnder, includlng most
of the 12.7-kV single wire-earth return
lines, are in easements, usually through
private land.
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The use of road reserves with function-
ing thoroughfares ensures year-round
access Tor maintenance vehlcles, but may
require the destruction of some roadside
vegetation during the periocd of con-
struction. Fire-protection measures
such as tree-pruning and the subsequent
burning of branches can be unattractive
and may damage ground flora, at least
temporarily.

011 and Gas Distribution

The natural gas and oll pipelines het-
ween the Bass Strailt ollfilelds and
Melbourne and Westernport all pass
through the Latrobe Valley. 8Small areas

0il platform under tow to Bass Strait
fielde from Barry Beach



South East Point, Wilsons

" publie land 1n the study area are

traversed by these easements.

The U450-mm~diameter gas plpeline, whilch
] wilth
nat-=

linked the Lurgl plant at Hazelwood

Melbourne, is now used to transpo

Fromontory

Minor plpelines, such as the Morwell--
Traralgon connection, are often located
along road and railway reserves,
Provided rehabilitation, in the form of
contour ploughling and re-sowing, 1s
carried out very soon after the con-




struection of pipelines through grass-
land, little erosion of the soll should
result. Where pipelines pass through
forests, easements must be kept clear

of regrowth for maintenance purposes and
this could lead to erosion.

Other Services
Telecommunlcations

Telecom Australia operates four radio-
telephone repeaters in the study area -
on Austins Hill at Mirboec East, at Fost-
er North, at Mount Tassle near Balook,
and on public land at Mount Oberon.
Another station is likely to be con-
structed during 1980--81 at Mount Fat-
lgue, near Foster. This site 1s also on
publiec land.

Radlo-telephone repeaters must be
accessible by vehicle. They commonly
occupy sites of around half a hectare,
and comprise a single-storey bullding, a
tower 15--U40 m high, and limited space
for parking. The installatlon at Mount
Tassie, however, is mounted on the
transmitter of Gippsland's national
television station. Radio repeaters are
located at various places in the study
area. None are on public land, but the
5.E.C. plans to construct stations at
Mount Fatigue and Jeeralang.

Air navigation

There are two alr-navigaticnal install-
ations in the study area. The Depart-

265

ment of Transport operates an alr--
ground--alr communlcatlons station at
Mount Tassie. This facility 1s located
on publie land and greatly increases the
operating range eastwards of the Melb-
ourne Flight Serviece Centre,

The Omega navigational aid is being
built at Darriman, and a monitoring
station assoclated with this project
wlll be established 1n the Strzeleckis
at Carrajung. The maln Omega tower will
be 427 m high and the larpgest such
structure in the Southern Hemisphere.

Marine navigation

The Department of Transport maintains
lighthouses at Cape Liptrap, South East
Point (Wilsons Promontory), Citadel
Island, and Cliffy Island. Both the
latter 1lslands are owned by the Austral-
ian government. Only the lighthouse at
South East Point is manned.

Alrstrips

Appendix 8 lists the airstrips located
on public land in the study area.

Fire look-outs

There are numerous look-outs in the
Latrobe Valley and the Strzeleckls, and
these are manned by the State Electric-
ity Commission, Forest Commission, or
A.P.M. Forests Pty Ltd. They are com-
plemented by towers outside the study
area and so this comprehensive system
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| t enti ly confined t he Mullung-
1 tate rest north-east 11m

which extends into the nelighbouring

3 i oke study area and covers about
8,000 ha). This land has been pro-

almed as the Mullungdung Training Area

i

S St

Rubbish tip on publie land at Boolarra

and 1s used about three times a year for
sub-unit training in infantry tacties
(involving around 50 soldiers for a week
or so at a time) and ocecasionally for
weekend activilties. Tracked vehleles do
not traln in the area; all supporting
vehilecles are wheeled and do not leave
roads.

Waste dlsposal often presents problems
to municipallties. 5o0lid waste from
towns 1in the study area is usually dump-
ed as land-f1l11, often on publie land




Table 32

FIRE LOOK-QUTS
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Organization Tower Details

A.P.M. Forests Pty Ltd Boola (Tyers) Located on private property
Coalville Located on publlie land
Flynn Creek Outside study area
Longford Qutside study area
Mount Hooghly Public land on lease
Stockdale Qutside study area

Forests Commission Dickies Hill Manned only when necessary
Mount Fatiligue Manned only when necessary
Mount Moornappa North-east of Briagolong
Mount TanJjil Willow Grove area
Mount Toorongo North-east of Noojee
Mount Useful Oreat Dividing Range
Carrajung Cabin on public land

State Electricity Commission Hazelwood Located on S.E.C. land
Yallourn Located on S.E.C. land

reserved for garbage disposal, or In old
quarries or other areas, including free-
hold land. This usually destroys the
value of the land, at least temporarily,
for most other forms of occcupation. In

some situatlions, pollution of streams or
groundwater 1s also a problem.

Careful choice of locatlions for rubbish
tips, day-to-day control of dumping, and



attention to rehabilitation can reduce

the lmpact of this form of land use.

Selection of new sltes for tips, when
the exlsting ones are close to belng
filled, can be difflecult, as there 1s
often 1lilttle public land near towns.
Hesentment commonly arises among estab-
lished local residents, and people int-
erested 1n recreation and conservatleon

y
of landscapes.

Various methods are used for the dispos-
al of liquid waste. Most towns are
sewered; no sewerage authoriltles use
publiec land for the disposal of effluent
except as part of easements for pilpe-
lines to treatment works and outlets.

Two schemes have been adopted to dispose
of industrial waste,

The Latrobe Valley QOutfall Sewer carries
industrial and domestle waste from the
Latrobe Valley to Dutson Downs. The
trunk sewer incorporates some 45 km of
pipeline and 40 km of open channel,

Liquid waste 1is moved slowly around the

9,500-ha disposal area (South Gippsland

study area, District 1) through a series
of settling ponds and holding basins,

In the process (over at least 9 months)

it is contlnually aerated and used sev-

eral times for the irrigation of pasture
and plantation; eventually it evapor-

ates, or soaks into the soll, or 1s Ocean outfall of pipeline conveying
discharged under licence into Lake effluent from Leongatha and Korumburra

Coleman. to Venua Bay



The Korumburra--Leongatha ocean outfall
was constructed between the two towns in
the western Strzeleckis southwards to
Venus Bay. This pipeline 1s used for
the dlsposal of raw waste from the Leon-
gatha butter factory, and a small quan-
tity of abattolr effluent and domestic
sewage, and enters the sea at a point
south-east of Tarwin Meadows.

The saline waste-water outfall from the
Latrobe Valley power statlons to the
Ninety Mile Beach, now under construct-
ion, 1s discussed in the chapter on Wat-
er Utilization.

Fort and harbours

The provision of maritime services 1s an
important use of the shoreline and
various areas of public land in South
Gippsland have been reserved for this
purpose.

Apart from Wilsons Promontory, manage-
ment of coastal publie land in the study
area is generally the responsibllity of
the Department of Crown Lands and Sur-
vey. However the Ports and Harbours
Division of the Public Works Department
carriles out engineering works, when they
are necessary, and undertakes the con-
struection, operation, and maintenance of
port faclilitles and asscciated works
such as local navigational alds.

General policies for the coast are
drafted by a Coastal Management Committ-
ee comprising representatives of the
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Lands Department, Ports and Harbours
Divislon, Soil Conservation Authority,
and the Town and Country Planning Beard.

Within the study area there are several
small perts. While some are mainly

used for recreation, Barry Beach and
Port Welshpool have commercial import-
ance whille Port Albert and Port Franklin
support small fishing fleets and charter
operations for tourists.

Port Welshpool particularly plays an im-
portant role in coastal trade between
the Bass Strait islands and Victoria.
The Corner Inlet approach channel is 5 m
in depth, with Lewls Channel to Port
Welshpool 4 m, so the port is physically
suitable (besides being ideally located)
for the Flinders Island traders bringing
cattle and sheep to the malnland.

The Toora channel has a depth of 5 m and
i1s used by oll drilling and preoduction
vessels from Barry Beach. Broadly
speaking, Corner Inlet is the only safe
harbour for small coastal vessels be-
tween Westernport and Eden, N.S.W.

Table 33 lists the ports in the study
ared.

The main restrictions on navigation into
Corner Inlet and Port Albert are the
limitations on draught due to the
presence of shoals, particularly at the
entrances. The entrance at Port Albert
varies in depth due to the movement of
sand, and its use requilres considerable
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Table 33

PORT FACILITIES

Remarks

Port Facilities

Inverloch Jetty, launching ramp

Walkerville private moorings

Port Franklin two wharfs, slipway,
private Jetties

Barry Beach Esso Standard 0il (Aust.)
Ltd construction site
and wharf

Port Welshpool shipping piler, fishermen's
pler, unlocading wharfs,
slipway, depot

Port Albert wharf wlth fish-processing
works, slipway, several
mooring jetties for fish-
ing and private vessels,
unleoading Jetty

Manns Beach Jetty
McLoughlins Jetty
Beach

a few commercial fishermen, other-
wlse recreational use

had a long (possibly 320 m) pier
when lime kllns were operating

small fishing fleet, two charter
services, recreational use

servicing and construction of off-
shore gas and oill structures and
assoclated facllitles; not used by
general shipping

reclamation of waterfront land in
progress for port and associated
facilities and fishing fleet base

fishing fleet; charter service

recreational use only
recreational use only

local knowledge. The depth of the
channel up to Port Albert is as 1little
as 1.5 m at low water,

If further offshore operations for oll

and gas commence 1n Bass Strait, more
coastal land could be required for the
construction of platforms and the re-
supplying of vessels. In addition, the
utillzation of the Gelliondale coal-



field may also require the provision
of new marine facilities.

Railways and roads

Railway easements were reserved decades
agoe and often contain significant rem-
nants of the original vegetation, part-
lcularly where they pass through agric-
ultural country.

Of the State railway lines constructed
within the study area, four have since
been dismantled. In some instances,
portions of easements have been sold to
private land-owners; normally, where
disused railway easements abut publie
land, they have been taken over by the
authority managing that publie land.

The State Electricity Commission also
has 1ts own S90-em-gaupe railway for
transperting cocal between Yallourn and
Morwell.

Road reserves throughout the study area
also contain remnants of the original
vegetation, many of which are of conser-
vatlon interest. Roadside vegetation
often makes a wvaluable contribution to
the local landscape. The use of road
reservations for power transmission and
telephone lines, and also the construe-
tlon required in upgrading roads to take
faster and heavier traffic more safely,
can reduce these stands and theilr via-
bility.

Cuttings on both rcad and rallway re-
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serves may be lmportant for displaying
aspects of the regicnal peology.

With respeect to access to public land,
most roads are malntalned by either the
Country Roads Board cor local municipal-
itiez. The PForests Commlssion has an
extenslve network of tracks through 1ts
forests and plantatiocns, which are open
to the publie and used to a moderate
degree by recreational drivers. Some
roads maintained by the National Parks
Service and State Electricity Commission
are only avallable for departmental use.

Miscellaneous

In many places public land is used for
cemeteries, schools, publie buildings,
sportsgrounds, and service basins.

Another frequent use 1s for the provis-
ion of trigonometric stations for sur-
veys - the study area contains eight
primary stations, 33 of secondary impor-
tance, and a further 284 minor install-
ations, many of which are, however, on
freehold land.

The Community Welfare Services Depart-
ment runs two institutions in the study
area. FEstablished in 1961, the Morwell
River Reforestation Prison 1s an open
gacl with up to 70 inmates, some 40 of
whom would work 1n the forest. The Won
Wron Reforestation Prison 1s a medium-
security gaol with a simllar capacilty.
In both gaocls, prilsoners are engaged 1n
nursery work, planting, scrub clearance,
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and general forestry, under the super-
vision of warders and local staff of the
Forests Commission.

The Mental Health Divislon of the Health
Department has a large hospltal on
Crown land with the City of Traralgon.

Relerences

Polakowski, K.J., and Seddon, G, 'A
Landscape Assessment of Proposed Trans-
mission Line Routes.' (Centre for
Environmental Studles, Melbourne Univer-
sity: Melbourne 1976.)
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BLOCK DESCRIPTIONS

For this part of the report, the study
area has been divided into six blocks,
areas in which the publiec land has
breadly similar climate, solls and topo-
graphy. Map 6 shows these blocks; they
facilitate the description and assess-
ment of natural resources and have no
significance for making recommendations
cn land use,.

The present tenure, nature of the land,
uses and capablility for wvarious purposes
are listed for each block. Hazards are
also assessed. The sectlons dealing
with uses refer only to the public land
except where explieit reference is made
to private land. A consistent format

of headings and sub-headings 1s used to
help readers compare specific details
between blocks.

Capability

The capability of land means the degree
to which it can be used to produce
specific goods or servilices. It depends
en the lnherent characteristics of the
land, such as rainfall, soll fertility,
slope, and so on, but 1is also affected
by other factors inecluding hazards (such
as eroslion and exposure to disease)
arising from forms of land use, con-

straints such as costs of development,
distance from markets, and access, and
subsceptibility to wildfires. In most
cases capabllities are given in general
terms, as the information available
varlies from bloeck to block, and some
values are difficult to quantify.

The capability of land is relative, in
that it depends on the size and nature
of the area being considered. For many
forms of use, land may have a high cap-
ability on the local scale but low or
moderate capability when considered in
the state or national context. In this
report capabilities are given in the
context of the study area, except where
comparison with some other part of the
State is specifically made.

The extent of the land under discussion
may also influence consideration of its
usefulness - for example, a very large
area of a land type that has low to
moderate capabllity may be more import-
ant for a particular use than a small
area with a high capabllity.

In many cases the current uses on each
land type, including those on private

land, give a good indication of capabil-
ity.
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1. LATROBE VALLEY

A. Tenure and Nature of the Land
3 3 Present tenure

The total area of public land in this
block is around 14,300 ha, 10,000 of
which are used for coal production,
power generation and associated activit-
ies by the State Electricity Commission.
This land is located around Morwell and
Yallourn, and south-east of Traralgon.

ﬂﬁ%%%w??
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1. LATROBE VALLEY

As a result of the Land Conservation
Counell's recommendations for the Melb-
ourne Study Area, a 630-ha section of
land along the Tyers River, which is now
vested in the S.E.C., will eventually be
designated as part of Tyers Regilonal
Park and managed by the Natlonal Parks
Service.

The remaining public land comprises 900
ha of reserved forest north of Tyers
(part of the extensive Boola Boola State
Forest), about 50 ha of unoccupied

Crown land in small blocks on the plains
between Morwell and Flynn, some 75 ha
reserved for purposes such as education,
recreation, gravel production and water
supply, and areas reserved for public
use along many of the local streams.

2. Climate

The Latrobe Valley is marginally in-
fluenced by the east coast depressions
which bring rain to East Gippsland
throughout the year, therefore the per-
centage of summer rainfall in the annual
average tends to be higher in the valley
than 1n the regions to the west. Never-
theless rainfall varles considerably
from year to year with droughts more
likely on the plains east of Traralgon



than in most other parts of the study
area.

The average annual rainfall declines
eastwards, from around 950 mm at Moe
and in the foothills to about 700 mm at
Flynn,

Temperatures over 38OC gccur on average
three times yearly in the Latrobe Val-
ley, Mean minimum temperature for Jagur
ary in the block 1s between 11 and 13°C;
the absolute January minimum at Yallourn
is 4°C. Mean minimum temperature for
July 1s 3-5°C; the absolute minimum re-
corded at Yallourn is -3.8°C. During
the year the Latrobe Valley is likely to
have the greatest daily range of temper-
ature in the study area.

Fogs are relatively common on the plains
of the Latrcbe Valley. Snow falls very
rarely in the block. The Latrobe River
is prone to fleeding.

3. Geology and geomorphology

Geomorphically the block consists of the
flattish plains of the Latrobe Depress-
lon flanked by piledmont downs, with the
dissected Fumina plateau to the north
and the rounded hills of the Strzeleckils
to the south.

The area is covered almost entirely by
thin Tertiary to Quarternary alluvial
sediments, beneath which lie the Tert-
lary Latrobe Valley Group of sediments
that contain the brown ccal measures.
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Thickets of swamp paperbark on publie
land along Loy Yang Creek

Basalts of Oligocene age outcrop 1n the
Yinnar area and Palaeozolic and Mesozoilc
rocks outerop on the northern boundary
of the block,.

The main streams in the block are the
Latrobe River and its tributaries Tyers
River, Morwell River, Traralgon Creek
and Flynn Creelk.

4, Soils

The main solls in the bloek are the
neutral, mottled yellow duplex solls
found on the plains and downs of the
Latrobe Valley. Thelr major agricultur-



Boolarra, eituated on the Morwell River

al use 1s for the production of pasture
- croppling 1s rare. Similar but acidic
s0lls occur on publle land in the foot-
hills at Rintoul Creek and on the north-
ern slopes of the Strzeleckls. Most of
Lhese areas carry plne plantations or
natlve forest.

g Vegetation

The largest area of natural vegetation
in the block is 1In the foothlills between
the Tyers River and Rintoul Creek. Tall
open forest of messmate, mountaln grey
gum and sllvertop, with associlated

lower open forest of but-but, scent-
bark, white stringybark, yellow box and
narrow=leaf peppermint, grows on shelt-
ered aspects and on the ridges. The

drier, usually steep, northerly aspects
along Tyers River carry low open wood-
land of red boXx,.

6. Fauna

The natural vegetatlion found in Rintoul
Creek and along Tyers Rlver supports

the varled mammalian fauna typical of
the tall open forests of the Great Div-
iding Range:; the koala and elght speciles
of possums and gliders, a variety of
native rodents, two species of bandlcoot
and two species of antechinus, black
wallaby, common wombat, echldna and
several introduced specles. In add-
ition a recent survey by the Morests
Commission recorded 102 specles of
birds in Boola Boola State Forest,

The majority of the block 1s cccupiled by
farmland, industrial and urban areas,
and prlvately owned plne plantations,
where the only common natlve mammals are
brush-talled possums, common ringtails
and various species of bat. Introduced
specles such as the rabblit, house mouse,
black rat and fox are wldespread. In
contrast, around 130 species of native
birds have been recorded from the Latr-
obe Valley = remnant stands of natural
vegetation and the billabongs and swamps
along the Latrobe River are especlally
important for these anlimals.

Populations of native fish in the local

streams have been reduced by industrial

pollution, flood-mitigation works, urban
settlement, agricultural activities,



Tall open forest in the catehment of
Rintoul Creek

and the Introduction of trout and Euro-
pean carp; the Tyers River 1s probably
the least affected watercourse 1in the
block.

B. Present Uses and Capabilities
1, Nature conservation
The most suitable land in the bloek for
nature conservation, a portion of the

forest and woodland west of the Tyers
River below Moondarra Reservoir, has
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already been recommended by the Land
Conservatlion Council for reservatlion as
a regional park. It contains interest-
ing scenery where the Tyers River flows
through several pgorges, there are a
number of attractive plant species, and
the local rocks ylield fine fossils.
Similar woodland located on the eastern
slde of the Tyers River 1ls made the more
interesting by the remains of a now
defunct lime-burning operatlon on a
¢liff above the river.

Forest abutting the woodland east of
Tyers River has been utllized for saw-
logs and pulp and has a moderate value
for nature conservation.

The wvarious Crown reserves and areas of
uncccupied Crown land have a low capab-
illty for nature conservatlon as most
have been entirely cleared. Some river
and creek frontages carry remnant native
vegetatlion, which has a moderate conser-
vation capability but can make a great
contribution to the agricultural land-
scape.

Most land managed by the S5.E.C. 1s gra-
ssland, with a low capabillty for nature
conservation, but certaln remnants of
native forest, especially the 20-ha
Sayers Trig near Coalville, have a
moderate capability.

2 Recreation

Parts of the public land in the Rintoul
Creek-=Tyers River area have a moderate
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capabllity for walking, plenickling and
f

With the exceptlion of the Sandbank
Reserve on the Latrobe River near Tyers,
which 1s a pleniec ground managed by a
local committee, none of the unoccupled
Crown land or Crown reserves 1in the
block have a very hligh capablility for
recreation,

In contrast, some of the S.E.C. holdlngs

are locally important for recreation,
Over 60,000 pecple annually wvisit the
Commisslion's open cuts and power stat-
lons. Some 174 ha 1n the Morwell and
Yallourn areas ls leased to such groups
as golf, plstol and boating clubs, and
the Secouts., In addition, the Hazelwood
Coollng Pond 1s very popular for water
sports, and the Witts Gully reservolr
s used for fishing and swimming.

1, Agriculture

There are no large areas of public land
in the block suitable for allienation for
farming, but most of the S.E.C. grass-
land is leased to local graziers until
it 1s required for coal production or
the expansion of generating facllitles.

.]

4, Apleculture

The red box woodlands along the Tyers
Hlver have a moderate capablllty for

honey production., Few other areas of
public land in the block have great Great egret, sometimes observed along
Importance for thls purpocse. the Latrobe River




5. Timber production

Apart from the stands of sllvertop,
mezssmate and mountaln grey gum in that
portion of the Boola Boola State Forest
which protrudes into this block, no
areas of public land have any capability
for sawlog production. The red box
woodlands along the Tyers have limlted
capabllity for [irewocd production.

The establishment of plne plantations
may be permitted on certain areas of
S.E.C. land that are now designated as
buffer zones to protect the open cuts
from wildfire,

6. Water production

Areas of the 5.E.C. land are managed for
water production and large water storag-
es are required for power generation.
The Moondarra--Latrobe Valley pilpeline
runs aleng the Tyers River. Water 1s
not harvested from any other area of
publliec land in the block at present
although future developments may necess-
itate this,

7. Mining and gquarrying

A large proportion of the land held by
the S.E.C. at Yallourn, Morwell and Loy
Yang will be mined for brown coal by
open-cut methods cver the next 50 years,
Apart from a number of gravel pits, some
of which are on S.E.C. land, and the
limestone deposlts once worked along the
Tyers River, other areas of publie land
in the block have a low capability for

P'J"{,J

Ingide the generating room of a power
station

the production of stone or minerals.
Several gravel plts, stone quarrlies and
a clay plt operate on freehold land.

8. Utilities

some of the many oll and gas plpelines,
sewerage and wastewater outfalls, elec-
tricity transmission 1llnes, and water
mains which service or traverse the
Latrobe Valley also c¢ross publie land.
Both the Morwell and Traralgon rubbish
tips are on public land.

9. Grazing
Large areas of S.E.C. land are leased

for grazing by local landowners. Graz-
ing of areas adjacent to open cuts is an



280

important aid in protecting the cuts
from fire.

C. Hazards and Conflicts

The hazard of soll erosion 1in this block
is low to moderate on the plains and low
in the Boola Boola forests, provided
that logging follows the catchment pre-
scriptions designed to prevent silting
of streams.

Flooding is a hazard on the plains
although it has been partly overcome by
mitigation works carried out by the
Latrobe River Improvement Trust,

Vermin and weeds offer a low to moder-
ate hazard to users of public land.
Rabbits are controlled by poisoning,
fumigation, myxomatoslis, rabbit fleas
and local shooters. Foxes malnly eat
carrion and are widely hunted for sport
and for thelr fur. Most noxious weeds
in the block can be controlled by spray-
ing or cultlvatlion. The main exception
is blackberry, which grows densely 1in
gullies in the Boola Boola Forest where
it 1s inaccessible to sprays.

The main hazard in the Latrobe Valley
block 1s wlldfire. The S.E.C., Forests

Commission and Country Fire Authority
are responsible for the protection of
varlous parts of the area from fire -
they are asslisted by the fire-fightling
crganization of A.P.M. Forests Pty. Ltd.
The 1944 and 1977 fires were a reminder
of the vulnerabillty of the coalfields
to fire.

The large scale coal-winning in the ares
has required many practices to protect
the regional environment. Any waste-
water must be disposed of without 1n-
creasing the salinity or temperature of
local streams; the erosion of mined
faces must be prevented; particulate
matter must be removed from smoke;

power stations and other faclilitles may
need to be landscaped; transmission
lines must be sited to minimize soclal
and scenle disruption; aquifers must be
monitored to determine 1f any damage
results from regional subsldence; coal
faces must be sprayed to eliminate dust
and minimize the chance of a fire;

local streams must be regulated and
diverted to prevent flooding and enable
economical coal-winning; overburden must
be shifted to fill old workings; and
open cuts must be rehabilltated when
mining has ceased so that they are prod-
uctive and, within limits, attractive.
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2. EASTERN STRZELECKIS

A. Tenure and Nature of the Land
1. Present tenure

The total area of public land in this
block is around 47,000 ha, of which
44,000 ha are reserved forest. This
includes 4,600 ha of hardwood plantat-
ion; 7,600 ha of softwood plantation;
extensive stands of mixed species foot-
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2. EASTERN STRZELECKIS

hills forest and regrowth mountaln ash;
large areas of former farmland purchased
for reforestation; around 8,600 ha in
the Balook, LeRoy and Jumbuk areas which
are leased by A.P.M. Forests for forest-
ry; and a large area of former farmland
that has been purchased for reforestat-
ion. The remainder of the public land
comprises some 2,300 ha of unoccupied
Crown land, the largest area of which
(950 ha) lies between Koornalla and
Callignee South; about 380 ha of Crown
reserves (not counting many streamside
reserves); and three small national
parks (Bulga, Tarra Valley and Morwell)
totalling 360 ha.

2. C(limate

The average annual rainfall increases
with altitude and westerly and south-
westerly winds bring rain to the higher
parts of the Strzeleckis throughout the
year. Budgeree East, at 380 m, has an
annual average of 1113 mm, whereas Bal-
ook and Blackwarry, at 600 m, have
annual averages of 1455 mm andll410 mm
respectively - these are among the
wettest parts of the ranges. Annual
rainfall declines rapidly between the
Madalya area and the plains around
Yarram, and minor droughts do occur.



Days over 38PC ocecur on average about
once a year in the Strzelecklis. The
mean minlmum 1.-1_';':'.;_\":.'J'E.lLul"l._' for January 1in
the block 1s 9.5°C; the absolute summer
minimum at Olsens Bridge is -0.8°9C.
Mean winter (July) minimum temperature
in the block is 1.8YC; the absolute
minimum recorded at Olsens Bridge 1s
LYC.

some snow settles on the higher parts of
the Strzeleckis two or three times
annually. Brief floods are common.

i. Geology and gecmorphology

Geomorphlcally the block forms the east-
ern half of the South Gippsland High-
lands. The north-west corner (the upper
valley of the Morwell River) ls down-
thrown relative to the country to the
south-east and has a more subdued topo-

graphy.

The principal rocks outeroppling in the
highlands are Mesozolec sandstones and
slltstones, whille early to middle Tert-
lary basalts occur arcund the margins.
North-east of the Budgeree Fault, where
the topography 1s more subdued, the
surface outcrops conslst of a patchwork
" late Tertiary to Quarternary alluvial
sediments overlylng middle Tertilary
basalt. Lying beneath this relatively
thin cover of material in the Boolarra
area are sediments of the Latrobe Valley
Group containling economically wlnnable
brown coal. Late Tertliary sediments 1n

the Gormandale, Traralgon South and Won

g #

Some ferns grow under radiata pine

Wron areas also overlie such coal
ves.,

The maliln streams are the Morwell

the south.

j, 8Solls

reser-

River
and Traralgon Creek on the northern
of the range, and the Tarwin, Franklin,
Agnes, Jack, Albert and Tarra Rive
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The main solls in the bloek are the

brown gradational soils found on
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Mesozoice sediments. These well struct-
ured, deep, yellow to brown, acid,
clayey solls commonly change from fert-
ile clay loam on the surface to medium
to heavy clay below the 2 m level.
Forest vegetatlon typlically utiliszes
nutrients derived from weathered rock,
but fertilizers are usually required
when shallow-rooted pasture 1s estab-
lished.

Red gradational soils have developed

on the weathered lava residuals, and
almost all of this country has been
alienated for agriculture. They are
deep, well-structured acld soils chang-
ing from red clay loam on the surface to
a red clay at a depth of 2-4 m or more.
These solls fix phosphorus; therefore
this element must be added regularly by
farmers.

5. Vegetation

The Strzeleckis were heavily forested
(and supported some of the world's
tallest trees) before the advent of
European settlers. Settlement eliminat-
ed most of this vegetation, however
there were two large reservatlons of
mountain ash forest in the higher east-
ern 3trzeleckls; the Cunyah Timber
Reserve and the Agricultural College
Reserve 1in the parish of Jumbuk. In
addition a few waterfalls and thelr
surrounds were set aslde. Belts of dry
sclerophyll forest between Boolarra and
Mirboo North and around Yarram were also
retained. Virtually every other part of
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the ranges was alienated, including
parts of the present Bulga and Tarra
Valley HNational Parks.

Settlers felled and burnt the timber on
thelr selections and, in the process,
neighbouring stands were destroyed.
Wildfires swept the reserves at Gunyah
and Jumbuk early in the century, the
present stands being regrowth from those
Fires.

As described in the chapters on Hard-
wood and Softwood Production, large
areas of scrub, the legacy of unsuccess-
ful agricultural endeavour, are now
belng reforested mainly with mountain
ash and radiata pine.

6. Fauna

Two-thirds of the block 1is forested or
serub-covered public land and cne-third
is agricultural.

The Strzeleckls forests support a sligh-
tly less varied mammalian fauna than the
forests in the foothills of the Great
Dividing Range. Echidna are common and
the platypus apparently 1s widening its
range. Koalas and wombats are wide-
spread, but the tiger cat, reportedly
common early this century, 1is belleved
close to extinetion. Brown and Swain-
son's antechinus inhablit most forest
types, as do the black wallaby and two
species of bandicoot. Of the gliders
and possums, the yellow-bellied glider
has not been confirmed as present in the
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Streeleckis. The bush rat, black rat,
house mouse, broad-toothed rat, and
water rat are all known from the Strzel-
eckls. Several bats, and the rabbit,
Ffox, lferal cat, feral poat and sambar
deer complete the list of mammals.

Some 80 species of birds are recorded
from the Strzeleckls; most are speciles
favouring forested or aerlal habltats.

Fourteen species of lizards and snakes
have been listed for the block.

FPopulations of native fish in most
streams have been affected by the Ilntro-
duction of trout, and probably also by
local lncreases in siltation and water
temperature through the clearance of
streamside vegetatlion. European carp,
though prevalent in the Latrobe River,
and reported from the Tarwin system,

are unlikely to be found in the faster,
cleaner waters of streams in the block,

BE. Present Uses and Capabilities
14 Nature Conservation

This block has a high capabllity for
nature conservation. Despite the ex-
tenslve destructlon of forest by select-
ors, some greas have regenerated. In
addition, the vegetation under hardwood
plantations (and, in some cases, below
pines) retains part of the character of
the original understorey.

No areas of the eastern Strzeleckls

Felling a blue gum tree at Budgeree
in 1913

could be classed as entirely natural,
but near-natural stands totalling
several hundred hectares occur at Bulga
Park, Tarra Valley and Gunyah, and there
are small pockets of simllar vegetation
at Turtons Creek, upper Traralgon Creek,



along the Grand Ridge Road, and else-
where. On the southern fall of the
range there are also extensive areas of
tall scrub of blackwood, slilver wattle,
black wattle, hickory wattle and many
other specles, which also contaln scatt-
ered pockets of very old mountain ash.
Vegetation of this type may have exlsted
locally before European settlement, in
areas where fires had been more frequent
than normal and had prevented regenerat-
ion of mountain ash, but the present
examples result from land clearance
early thls century. Undoubtedly these
areas also have value for nature cons-
grvation, but reports of varlous species
of rare birds and mammals from places
like Dingo Creek and Macks Creek have
not been verified.

The areas of softwood plantation have a
low capability for nature conservatlon
although varlous ground-feeding and
shrub-frequenting birds are commonly
seen, and mammals, such as the echildna,
brown antechinus, Swainson's antechinus,
brush-tailed possum, common ringtalil and
black wallaby, plus at least six Intro-
duced species, frequent stands of pine,

2. Reecreation

The Strzeleckis have a moderately high
capability for motorized recreation,
fishing and shooting, and a high capab-
ility for nature study. Bushwalking is
not especlally popular, except along
walking tracks in parks and other res-
erves, because of the density of the

Mountain ash forest in Bulga National
Park

vegetation, the cool wet elimate, and
probably also the proximlity of the
Victorian Alps and Wilsons Promontory.
On the other hand, horse riding is loc-
ally popular on roads and tracks in the
range. Another occasional activity 1s
gold prospecting in the two auriferous
zones in the block.

Table 34 shows details of the recreat-
lonal use of Bulga and Tarra Valley
National Farks.



Table 34

VISITORS TO NATIONAL FPARKS
IN THE STRZELECKIS

Visitor Days

1977-78 1978-79
Tarra Valley 24,000 27,000
Bulga 24,000 36,500
Morwell 3,500 7,500

Of visltors interviewed, U2% came from
Melbourne, 44% from Central and

South Gippsland and 4% came from East
Gippsland.

3. Agriculture

There are no large areas of publiec land
in this block suitable for agricultural
development under present economic
condltlons,

4, Apiculture

Beekeepers occasionally place hilves in
stands of mountain ash, and in foothill
forests such as those at Alberton West.
5. Timber production

The block has a high capability for for-
estry for several reasons. The abort-
lve settlement of the Strzeleckls showed
that trees make better use of this type
of land than pasture, and growth rates

Mt Square Top from Elphieks Hill, 1913

in the area are among the highest 1in
Vietoria. The specles that grow best
there are important commercially. As
long as the nearby Maryvale pulp mill
cperates, stands of softwood and most
local hardwoods can be economically
thinned, The block 1s well rocaded.
Sufficient resources are available to
control wildfires. Melbourne is close
enough to provide an excellent market
for timber sawn from the Strzeleckis
forests. 1In addition, if logging takes
place in accordance with catchment
prescriptions, then land under forest
erodes only little.

Among the areas of special iInterest 1s
the Alberton West State Forest. Reserved
in 1885, it was swept by a severe wild-
fire in 1942, when all but a few shelt-
ered gullies were razed. The ensuing
regrowth has been protected from fire



and now consists of superb stands of
pole-sized messmate, blue gum, yellow
stringybark, and whilte stringybark which
are utillzed on a small scale for fire-
wood, posts, and light poles.

6. Water production

Several catchments in the Strezeleckls
yield water for local communitles: these
are Deep Creek (Foster), Agnes River
(Toora, Welshpool, Port Welshpool and
Hedley), Tarra River (Yarram, Alberton
and Port Albert), Billy Creek (Yinnar),
0'Grady Creek (Boolarra), Little Morwell
River (Mirboo North), and Tarwin River
(Dumbalk and Meeniyan). Recreational
activitles and forestry in these catch-
ments may need to be restricted to pro-
tect water supplies.

Development of the Latrobe Valley, Won
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Wron and Gelliondale coalfields could
eventually require the constructicn of
water storages in the Strzeleckis.

T+. Mining and gquarryling

Eecoriomically winnable brown coal occurs
in the Boolarra, Traralgon South, Gorm-
andale and Won Wron areas. The Strzel-
eckis otherwise have a low capabllity
for mining. The only possible activit-
les, on the basls of present knowledge,
are bauxlte production from basaltic
areas and exploration for geold around
Turtons Creek, MNone of the seams of
black coal have been worked in the block
except briefly at Booclarra; thin coal
beds are common 1in roadside cuttings.
Surveys of the Toora tin field have
shown 1t to be uneconomic.

The bloeck has a moderately hlgh capabll-
ity for the productlon of stone and
gravel, Several quarries on private
property yield basalt for construction,
and two pilts produce crushed sandstone,
Deposits of Plioccene sands and gravels
are locally important for munleipal
purpocses.

§. Utilities

An alr-navigational installation, sever-
al fire lookouts and an offieial tip

(at Mirboo North) are located on public
land in the Eastern Strzeleckls block.
Fublie land 1is alsoc used on a small
scale for cemeterles, schools, halls,
service basins and recreatlon reserves.

Privately owned pine plantations,
Callignee-Balook road

9. Grazing

Some propertles purchased for reforest-
ation are leased for grazing until
planting commences. Otherwise there are
seven leases (totalling less than 15 ha)
on reserved forest and rlve leases
(totalling around 25 ha) on unoecupiled
Crown land and Crown reserves in the
Eastern Strzeleckis block.



C. Hazards and Conflicts

The most prominent hazards to land use
in the block are soll erosion, mainly
through landslips and sheet erosion,
both of whilch are assoclated with Iin-
appropriate land use on certaln suscept-
ible areas; wildflire; weeds, especially
blackberry, ragwort and tutsan; and
animal pests, especlally rabblts. Haz-
ards from flooding and from the spread
of cinnamon root-rot are fairly low:

in the latter case the climate appears
to be too cool and the soil too free
dralning for the organism to survive.

The main conflict 1s over reforestation.
Public and private forestry organiza-
tions are rehabilitating scrub-covered
land, wrongly cleared decades ago, and
restoring it practically and economic-
ally so that it can produce timber,
protect water catchments and provide
opportunities for recreation. A well
established, small-scale hardwood-mill-
ing industry with few mature stands to
utilize depends on replanting operatlons
for the bulk of 1ts sawlogs. When the

289

scrub 1s cleared prior to planting, any
small stands of mountain ash, and some-
times individual trees, are felled and
the logs carted to local sawmills.
Larger pockets are left, as are exten-
sive areas of gully vegetation (which
often include large, over-mature trees,
especlally in steeper country), so
sites are never completely cleared.

Opponents of this activity belleve,
however, that the removal of the large
overmature eucalypts and the clearance
of scrub in general, causes an unaccept-
able decline in the amount of faunal
habitat, especlially conditions suiltable
for arboreal mammals such as glliders and
large birds such as owls which nest in
hollow trees. 1In addition, they fear
that management of forests in the
Strzeleckis on a short rotation for

the production of pulpwood would also
cause a decline in the amount of

habitat for wildlife,.

The areas of economically winnable brown
coal will affect overlying or adjacent
lands if developed 1n the future.
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A. Tenure and Nature of the Land
| Present tenure

The total area of public land in this
block 1s about 34,300 ha.

The Boodyarn and Mullungdung Forests are
reserved and occupy 6,700 and 13,800 ha.
Thls land is located between Greenmount
and Hunterston in the south and Toms Cap
and Stradbroke in the north, and 1is bis-
ected by a belt of freehold land along
Eruthen Creek. Boodyarn State Forest
lles to the west of Bruthen Creek and
Mullungdung State Forest to the east.

Around 10,000 ha are uncccupied Crown
land, and 5000 ha of this total is
contiguous with the Boodyarn State
Forest. Come 4,000 ha abut Mullungdung
State Forest. The next largest tract
of unoececupied Crown land is a 500 ha
bloek north of Giffard. The remainder
conslsts of small areas of bushland
around Darriman, Giffard, Woodslide, Won
Wron and Yarram, and a strip of coastal
country between Jack Smith Lake and
Ninety Mile Beach.

Various small Crown reserves are scatt-
ered throughout the block at Bruthen

WOODSIDE

Creek, Giffard, Lake Denison, Morris
Creek, Reeves Beach, Seaspray, Woodside,
Woodside Beach, Won Wron and Yarram, and
there are about 1,000 ha of shoreline
reserved for publiec purposes as a strip
generally 30 m wide but sometimes great-
eér along the Ninety Mile Beach.

The only other area of publiec land in
this block is Jack Smith Lake State Game

SME 1: 'l;iwplmﬂ

3. WOODSIDE




Reserve, of some 2500 ha, which lies
east of Darriman at the mouth of Warr-
igal and Morris Creek and 1s managed by
the Flsheries and Wildlife Division.

2. Climate

The plains and downs between Yarram and
Stradbroke are marginally influenced by
the east coast depresslons that bring
rain to East Glppsland throughout the
year, therefore summer rainfall in this
area tends to equal that in winter (in
contrast to the country further west
where most rain falls in winter).

The average annual rainfall declines to
the north-east from Yarram, whilch has
755 mm, to Giffard, Seaspray and Strad-
broke which have 558, 585 and 620 mm.
The block is therefore the drlest part
of the study area and has the greatest
likelihood of drought.

No long-term data are available on local
temperatures.

3. Geology and geomorphology

The Weoodside block consists of three
distinct geomorphic units. Much of the
northern part of the block 1s a raised
plain of Tertiary alluvial sediments
(the Stradbroke Block), which has since
been dlssected. This 1s flanked to the
north-west by a portion of the South
Gippsland Highlands, and to the south-
east by broad coastal plalns with a sea-
ward belt of sand dunes, coastal swamps

Lagoone and coastal plains north-east of
Jaek Smith Lake

and non-perennlial estuarine baslns like
Jack Smith Lake.

The rocks outcropplng are prineipally
Tertiary and Quaternary alluvial, lacus-
trine and aecllian sediments. Along

the north-western margin of the block
early Tertlary basalts and sediments,
and Mesozoic sediments, flank the South
Gippsland Highlands.

The Latrobe Valley Group, which contains
brown coal, underlies much of the Wood-
slde block. The Stradbroke coalfield in
the northern part of the block 1s almost
entirely overlain by publlie land. To
date 2,800 million tonnes of economic-
ally winnable coal have been proven in
thls area. To the east the coal seams
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pass under mliddle Tertiary marine lime-
stone.

The bloeck 1is dralned by Bodman Creek
(whiech jolns Tarra River), Bruthen
Creek (which enters Corner Inlet near
MeLoughlins Beach), Morris Creek and
Warrigal Creek (which intermittently
f11l Jack Smith Lake), and Merriman
Creek with 1ts tributaries Monkey and
Little Monkey Creeks.

. Soils

These are five main types of solls found
in the Woodside block.

Duplex solls:

a. Sandy neutral and aclidic yellow
mottled solls - found 1n the lower
Boodyarn and Mullungdung Forests and on
the coastal plains between Yarram and
Seaspray

b. Hard aecidic yellow mottled solls -
these hard-setting loamy soils are found
in the upper portions of Boodyarn and
Mullungdung Forests and around Corner
and Shallow Inlets

¢. oSandy acidiec yellow mottled scils
with bleached upper horizons - found
around Yarram and in the lower Boodyarn
Forest

Uniform soils:

a. oiliceous sands with minimal devel-

opment of profile - found 1ln a narrow
zone behind Ninety Mile Beach rarely
more than a kilometre or so wide

b. Leached sands with a compact or pan-
like layer below the bleach - found in
the northern part of the Mullungdung
Forest and along Monkey Creek

In additlion, dark plastic clays with
uniform profiles are found on flood
plains along some of the watercourses.
With the exception of the latter minor
group of solls, all of the above have a
low fertility.

5. Vegetation

About 40% of the block (including most
of the public land) 1s uncleared.

The Boodyarn and Mullungdung Forests
comprise mostly low and medlum open
forest of yellow stringybark and mess-
mate, with blue gum and mountain grey
gum in the wetter gullies, and woodlands
of yertchuk and shining peppermint on
different classes of sandy solls in the
drier parts of the area. Low open for-
est of white stringybark occurs in the
north of Mullungdung Forest and there
are extensive woodlands of sllver-leaf
stringybark on the swampy flats that
typically border the watercourses.
Yellow box and Gippsland grey box are
common around Darriman and Woodslde;
swamp gum and thickets of swamp paper-
bark occur widely 1n swamps and along
streams in various areas. Narrow-leaf



Banksia woodland in the Mullungdung
Forest; ehining peppermint is present

peppermint and but-but are wldespread,
as 1s the rough-barked form of manna
gum; saw banksla and black she-oak often
oceur as understorey specles. Sillvertop
1s limited to a couple of stands.

Both Boodyarn and Mullungdung Forests
have a wide varlety of understorey veg-
etation. Surveys by the Latrobe Valley
Fleld Naturalists Club list over 240
specles of native ground and understorey
vegetatlion.
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Elsewhere on public land there are few
areas with intact native vegetatlon;
the best is a 500-ha tract of unoccupied
Crown Land at Giffard which has exten-
sive stands of white stringybark open
forest and shining peppermint - saw
banksia woodland. The ceoastal strip
has been grazed and burnt and certaln
reserves have been quarried, but Jack
Smiths Lake 1s being revegetated prog-
ressively with local specles, after a
large proportion of this game reserve
was purchased from loecal farmers.

Fauna

Mullungdung and Boodyarn State Forests
support a range of native mammals.

Echidnas are common but the platypus 1s
not. Tuan are recorded from woodland

at Seaspray and are likely to be wide-
spread. Wombats, koalas, and brown and
Swainson's antechlnus, are commen. The
long-nosed bandicoot 13 recorded from
Mullungdung, as are several possums and
gliders - the brush-tailed possum, com-
mon ringtall, sugar gllder, greater
glider, feathertall glider and eastern
plgmy possum, The larger marsuplals are
represented by the eastern grey kangaroo
and the smaller black wallaby which are
common, and the red-necked wallaby which
is uncommon. At least three specles of
bats are wildespread, as are the bush rat
and swamp rat. In contrast fthe eastern
water rat, swamp rat, broad-toothed rat
and New Holland mouse are all uncommon
to rare,



the exotic mammals, rabblts, the
house mouse, black rat, feral cat, and
Hog deer are moderate-
y common, apparently moving along the
0ast between Corner Inlet and the
Gippsland Lakes; hare are uncommon.

fox are commori.

ver 160 species of blrds, including
speclies, have been recorded for
the block. The number is likely to be
larger because of the attractlon of the
pastal marshes and lakes for waterblrds

Seventeen species of lizards and snakes
' he block.

'he lower reaches of Merriman Creek have
a population of Australian bass and
grayling: both are rare native fish 1in
Vietoria, and the graylling ls considered
endangered throughout Australla. Assoc-
lated natlve specles are tupong, pygmy
perch, Australlian smelt, galaxilds and
|'|;'-|:'
The other streams 1n the block need to
be surveyed to determlne thelr import-
ance for the preservation of native fish
specles,.
B, Present Uses and Capabllitles
L Nature conservatlon

Although open to shooters during the
duck seascon, Jack Smith Lake State Game
Reserve has a high capability for nature
conservatlon.

[t has extensive areas of habitat for
waterbirds and waders. Its level and
salinity fluctuate, but 1t 1s belng man-
aged to maintain water levels in the
estuary (however a regulator keeps
levels below a certain maximum deter-
mined in consultatlon wlth neighbouring
farmers to minimize flooding of freehold
land). In additicn, the reserve is
gradually belng revegetated with orlgin-
al speclies and 1t is belng protected
from fire, grazing by stock and vandal-
ism.

The Mullungdung and Boodyarn State For-
ests have a moderately high capabillty
for nature conservation. Desplte having

Kangaroo Swamp, on private land within
Mullungdung State Forest



been logged for many years, they are
attractive forests supporting a large
variety of birds and mammals, and have
many veteran trees sultable for wildlife
habitat. The uncccupled Crown land at
Giffard has a simllar capabllity.

Lake Denison, a saltmarsh 4 km south-
east of Seaspray, has a high capablility
for nature conservation in wet years,
and the coastal reserve has a moderate
capability if dune vegetation 1s not
burnt or overgrazed. In addition, this
area has important Aboriginal sites.

A typical streteh of Ninety Mile Beach
The varilous Crown reserves and other
areas of unoccupled Crown land generally

have a low capability for nature con- The Mullungdung and Boodyarn State For-

servation. Some have been stripped of ests have a moderate capability for

gravel. recreatlon. The chief forms of leisure
activity are motoring, picnlcking and

2. Recreation nature study, but both areas afford
interesting bushwalking. The Forests

The major recreational rescurce 1n the Commission has provided recreatlonal

block 13 Ninety Mile Beach, which facillities 1In many areas of State

although not often suitable for surfing forest, especially at "The Gums" and

1z very popular for surf fishing. The White Womans Waterhole.

main access to the beach 1s via roads to

Reeves Beach, Woodslide Beach, McGauran 3. Agriculture

Beach and Seaspray. There are life-

saving clubs at Woodside and Seaspray. Parts of Mullungdung and Boodyarn State
Forests are suitable for development for

Jack Smith Lake has an especilally high agriculture, although costs would be

recreational value for duckshoocters very high.

although the fluctuating water levels

make shooting wvariable from year to 4, Apiculture

year. Other people use the lake for

bilrdwatching and access to an isolated Beekeepers regularly use the Boodyarn

section of Ninety Mile Beach. and Mullungdung State Forests as a



source of nectar; the favoured species
are yellow box, saw banksla, messmate,
paperbarks, sllvertop (for bullding up
hives), yellow stringybark and blue gum.

5. Timber producticon
Farts of the Woodslde block have a mode-
rately high capabllity for timber pro-

duction.

The commerclally slgnifilcant parts of
the Mullungdung State Forest lie south
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Sawn timber leaving the
Goodwood Company'as mill in
the Mullungdung Forest,
18124

of Froud Road and theose in the Boodyarn
Forest south of Boodyarn Road. Both
were reserved in 1885 and are made up of
slow-growlng eucalypt species. Mullung-
dung State Forest has been logged for
over 100 years and Boodyarn State Forest
Ffor an even longer period, perhaps 120
yvears. bBoth areas have at various times
supported small hardwecod sawmills and
large numbers of beam and sleeper cutt-
ers., Conslderable guantities of char-
coal were obtalned during World War 11
from both areas.




The maln product today 1s fenecing mater-
ial - arocund 50,000 posts are cut during
some years. Two sawmills, one at Trar-
algon and one at Yarram, each have an
annual sawlog allocation of 3,000 m?
from these forests - the usual combined
annual output is some 5,000 m3. Fire-
wood production is of minor importance.

Scme 310 ha of radlata pine have been
established in the Woodside block on
public land.

6, Water production

No communities depend on streams on
public land 1in Woodside block as a sour-
ce of domestic water, but a few farmers
pump from creeks to irripgate pasture.
Some stream regulation may be required
in the future to supply water for future
coal production and power generation.

7. Mining and quarrying

Brown coal was mined briefly at Won
Wron. Seams also occur under shallow
overburden in the north of Mullungdung
State Forest forming part of the Strad-
broke coalfield. Both deposlits have
been covered by Interim Development
Orders and Statement of Planning Policy
No. 9 issued by the Town and Country
Flanning Board.

The area has some potential for oll and
gas discoveries. An occurrence of
native copper in decomposed basalt at
Carrajung South discovered in 1916
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proved to be of no value for mining.

Limestone has been quarrled for agrle-
ulture at Darriman on private land and
from a Crown reserve west of Woodslde.

The block has a moderately high capablil-
ity for the production of sand and
gravel, and both the Mullungdung and
Boodyarn State Forests yleld large quan-
tities of gravel for municipal road
construction and maintenance. Some
worked-out pits have been rehabllitated
by the Forests Commission and Department
of Crown Lands and Survey.

8. Utilities

The Omega navigational aid is being con-
structed by the Australian Government
on land purchased at Darriman.

Mullungdung State Forest is a proclaimed
military training area used by the Army

to train soldiers in navigation, infan-

try drllls and tactics. Vehleles do not
move off the roads and strict rules are

laid down for fire prevention.

The Woodside and Yarram tips are on pub-
lic land and two schools have pine plan-
tations on a small area of publlie land
near Yarram.

9. Grazing
Local landowners graze five leases tot-

alling less than 35 ha of public land in
the Woodside and Giffard areas.
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C. Hazards and Conflicts

Wildrire 1s an annual problem 1n Bood-
yarn and Mullungdung Forests, and on
farms; controlled burning is practised
during autumn and spring on publlic land
to minimlize this danger.

Cinnamon reot-rot, which 1ls common in
the Mullungdung Forest 1s a promlnent
hazard. Machlines leaving the area must
be thoroughly cleaned of soll to ensure
that the fungus is not transferred to
other locatlons; the fungus has killed
some stands of yellow stringybark forest
in areas with high watertables,

20ll ereosion is in progress, 1ln some
areas, mainly through gullylng along
watercourses where riparlan vegetation
has been grazed or native forest clear-
ed, but also from the action of wind on
sandy soils after fire and overgrazing
and along the shoreline when seas are
hlgh. Uncontrolled gravel stripplng has
dalso cleared areas of natlve vegetatlion
and hence exposed them to erosion.

Stream improvement works could affect
the habltat of Merriman Creek (and poss-
ibly other streams) and the populations
of native fish.

The 1ncursion of weeds and rabbits is a
slgniflcant hazard.

Constructlion works along the coast could
cause damage. Archaeological surveys
were necessary at McGaurans Beach before
the saline wastewater outlet could be
located.

The maln conflict 1s the importance of
State forest In the area in providing
local bullding timber and fencing, meas-
ured agalinst the wvalue of Mullungdung
and Boodyarn Forests for nature conserv-
ation and landscape protectlon. Another
source of conflict could eventuate if
further large areas of hardwood forest
were to be converted to softwood plant-
ation. ©On the other hand, big tracts

of this block will be required eventual-
ly for the production of brown coal by
open-cut mining.
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4. CORNER INLET

A, Tenure and Nature of the Land
L Present tenure

The total area of public land is around
15,000 ha, and the largest single area
is the Nooramunga State Faunal Reserve,
This conslsts of all the islands, banks
and shoals between the eastern side of
Corner Inlet and McLoughlins Beach
(except for the bulk of Sunday Island
which is privately owned). The reserve
totals 10,000 ha and is managed by the
Fisheries and Wildlife Diwvision.

The next largest area is Gellions Run
which 1is 2,600 ha of unoccupied Crown
land.

There are 240 ha of reserved forest at
Tooloonook and various small parcels of
unocccupied Crown land at Bennison, Manns
Beach, Calrossle, Foster, Mangrove
Island, McLoughlins Beach, Port Albert,
Port Welshpool, Tarraville and Toora,
and along the coast of Corner Inlet,
which total about 1,700 ha.

Other small Crown reserves scattered
throughout the block at Alberton,
Alberton West, Bennlson, Blnginwarrl,
Devon, Foster, Gelliondale, Hedley,

Manns Beach, Port Albert, Tarraville,
Fort Welshpool, and Toora total
around 470 ha.

2. Climate

Sheltered by the Strzeleckils and the
Hoddle Range and close to the sea, the
Corner Inlet block has a mild climate.
Annual rainfall 1is 1137 mm at Foster,
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mm at Yanakle, and 899 mm at Agnes
River In the west of the block, and
LT mm at Alberton and 755 mm at Yarram
In the east. There are no rainfall
records for the 1l1lslands of Corner Inlet.

Average minimum temperatures throughout
the year would be among the highest 1n
the study area and the average daily
range of temperatures would be among the
least varliable. In summer it may be
about 6C~; in winter 1t is around u4c°.
Helative humidity alcong the coast shows
little varlabllity as 1t 1is commonly 70-
-80%. Floods are frequent on the coast-
al plains in the block because the num-
erous streams have short, steep catch-
ments that are located in a zone of high
rainfall. Consequently swollen streams
leaving the hills spilll out over the
plains. The floods are worst when high
tides and onshore winds cause the waters
to back up from the estuarles,

3. Geology and geomorphology

The block consists princlpally of coast-
al plalns and the offshore islands of
Corner Inlet lald down in the Alberton
Depression of the Glppsland Basiln.

surface outcrops are princlipally late
Tertiary to Recent alluvial, lacustrine,
aeolian and shallow-water marine sedim-

ents.,

On the fault-controlled northern and
western boundarles, where the plains
abut the South Glppsland Hlighlands, and

Manns Beach, with a portion of Shallow
Inlet visible in the foreground

in the Yanakle area, there are various
outcrops of Lower Tertiary basalts, Mes-
ozole and Lower Palaeozolic sediments.

The Latrobe Valley Group of sediments,
which include ecoriomically wlinnable
brown ccals, underlie much of the block.

The main streams in the block from west
to east are Stockyard Creek, Deep Creek,
Franklin River, Agnes Rilver, Nine Mile
Creek, Billy Creek, Albert River, Jack
River and Tarra River. They drain into
a coastline of mudflats, low islands and
protected water behind a partlally dev-
eloped barrier system.



4. Solls

Soils in the block are mainly duplex.
The commonest are the hard, acidic, yel-
low mottled solls with bleached upper
horizons occurlng on the coastal plains
and the islands. Sillcecus sands are
found on many of the barrier deposits
and there are patches of peaty solls at
Yanakle, Hedley and on the Albert -
Tarra deltas. These were formed in
swamps which were subsequently drained
by farmers. Heavy alluvial scils are
extenslive in the Alberton West-Tooloon-
ook-Yarram area.

5. Vegetation

A large proportion of the mainland nat-
ural vegetation has been cleared for
agrlculture but an area remains essen-
tially unchanged today on Gellions Run.
Also relatively unchanged 1s the coast-
line, which is lined with mangroves,
salt-marsh, and for much of 1ts length
above the tlides, low woodlands of
messmate and manna gum.

The islands of Corner Inlet and Shallow
Inlet (not to be confused with the
Shallow Inlet on Waratah Bay) are prob-
ably little changed - the main vegetat-
ion types are woodlands of manna gum,
messmate, coast banksla and saw banksla
(with stands of bog gum on Snake Island)
interspersed with wet heaths, and with
extenslve saltmarsh and mangroves on the
mud flats within the inlets. Compared
with Western Port, the other main Vie-

torlan area for these vegetatlion types,

the coastlline of Corner Inlet is 1in =
very natural condltion.

£. Fauna

As a consequence of the eclearing of the
malnland vegetatlion, the fauna in the
block has been reduced. Echldna, koalas
and common wombats are widespread, plat-
ypus are probably common, and the tuan

5

may be present on Gelllions Run. Brown

Manna gum woodland on Gellions Run with
gspear grass-tree underatorey



and swamp antechinus, brush-tailed
possums, common ringtalls, sugar and
greater gliders, and eastern pigmy
possum are all recorded from the block,
Of the macropods, only the eastern grey
kangaroo and black wallaby are present,
although the red-bellied pademelon and
potoroo were probably once resident.
ceveral specles of bat lnhablt the
bloeck. The swamp rat, bush rat, New
Holland mouse, and eastern water rat are
the only native rodents known from the
region. Australlan fur seals are rec-
orded from Corner Inlet, and leopard
seals from the Antarctle have beached
ori 3nake Island and the malnland.

The 1slands are interesting in that only
four small mammals have been observed
there: swamp antechinus, eastern pygmy
possum, swamp rat and New Holland mouse.
A report of an echldna has not been
verified. Eastern grey kangaroos and
black wallabies are common on some of the
lslands. Of the introduced mammals,

the house mouse, black rat, rabbit, fox,
hog deer and feral cat are widespread
but the hare 1is uncommon.

Around 160 specles of birds are recorded
from the block, but the number 1is llkely
to be higher because of the 1lnaccess-
1billty of the lslands and the fact that
the richness of the 1nlets as a habitat
for waders has only recently been recog-
nized. Surveys have shown that a large
proportion of the migratory waders in
Vietoria congregate on the mudflats of
Corner Inlet and Shallow Inlet.

Typical saltmarsh and mangroves border-
ing Corner Inlet; Sunday Ialand is beyond

Eleven species of llizards and snakes
have been listed for the block.

The freshwater reaches of local streams
support populations of the introduced
rainbow and brown trout, and the native
blackfish, galaxiids, short-finned eel
and freshwater crayfish. Flathead,
trevally, luderlick, mullet and estuary
perch occur in the estuariles.

B. Present Uses and Capabllities
1. Nature conservation
Public land in the Corner Inlet block
has a very high capability for nature

conservation.

Parts of the shoreline of Corner Inlet
are important Aboriginal sites.



Gellions Run 1s known widely for its
range of wildflowers and its birdlife.
The saltmarshes and mudflats around the
coast of Corner Inlet and Shallow Inlet
are believed to be among the best areas
for waders in Australia, but smaller
areas are also valuable. The Port
Albert racecourse has a central swamp
frequented by many specles of waterbird,
reserves along Nine Mile Creek above
Hedley and at Binglinwarrl carry attract-
ive remnants of the yellow stringybark
forests which once covered the valleys,
and the heathy woodlands arocund Foster
have many interesting plant specles and
attract a range of nectar-feeding birds.

The finest areas, however, are the off-
shore islands, especially Snake Island,
the largest, with 1ts tall woodlands,
undulating dunes, broad heaths, fringe
of saltmarsh and mangroves and views
across to Wilsons Promontory.

Corner Inlet also provides excellent
examples of evolving geologlie processes,
with natural land formation in shelter-
ed parts of the inlet in contrast with
marked and rapid changes assoclated with
the developling barrier system and tidal
channels.

2. Recreation

The main recreational pursuits on public
land in the block are estuarine fishing,
motoring, boating and nature study.
Public access is restricted and hunting
is prohibited on the Nooramunga State
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Faunal Reserve, although ingenious poa-
chers occasionally attempt to shoot
deer there,

3. Agriculture

No large areas of publlc land in the
bloeck are suitable for farming in the
present economic climate. Gellions Run
could be developed but at great cost.

4, Apiculture

Beekeepers occasionally place hives on
Gellions Run.

5. Timber production

Fublie land in the block generally has a
low capability for timber production.
Few stands could produce anything but
posts, fuel or some very small sawlogs.
Exceptions are a few limited Crown
reserves which carry tall open forest,
and Mays Bush at Tooloonook which is a
small parcel of reserved forest.

6. Water production

All towns 1n the block draw water su-

pplies from sites upstream in the Eastern
otrzeleckis block. Local streams may

eventually be regulated to provide water
for coal production at Gelliondale.

7. Mining and quarrying

Brown coal may be mined from Gelliondale
and Won Wron.



'otal coal reserves at Gelllondale are 1975 the private company International
stimated to be 5,600 million tonnes. 011 Ltd published a proposal to mine the

'his includes 750 mlillicon tonnes off- coal and produce electrocarbon while
hore from Gelllondale and under the piping the effluent into Bass Strait.
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drilled area holds 900 millicon tonnes The Won Wron fleld was mined briefly
beneath 400 million cubic metres of during the 1960s. It is a small deposit
overburden. of good quality coal in two seams, oOhne
up to 73 m thick, which is estimated to
The Gelllondale fleld was explolted contaln about 2 million tonnes.
sporadically between 1929 and 1944, In
Public land in the Corner Inlet block
has a moderate capability to supply sand
and gravel.

The only other possible mining activity
could be renewed explorations of the
Foster goldfields, whlich were worked by
companies until about 1914,

8. Utllities

The Foster, Port Albert, Port Welshpool
and Yarram tips are all on public land.

9. Grazing

Licensees graze Gelllons Run and various
small areas of unoccupied Crown land at
Alberton, Bennison, Devon, Foster,
Hedley, Fort Albert, Port Welshpool
Tarraville and Yarram. None of the
latter areas are over 60 ha in area and
most are less than 5 ha.

Snake and Little Snake Islands (part of
Nooramunga State Faunal Reserve) carry
Tidal streteh of Poor Fellow Me Creek, up to 1,000 cattle each winter and up to
south - weat of Foster 50 beastes in summer. Numbers are de-



creased if management considers thils
necessary to protect the vegetation.
Cattle are driven out to the islands at
very low tides.

C. Hazards and Conflicts

The exlisting hazards of noxious weeds
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and animals, wildfire and soill erosion
are overshadowed by the effects that
large-scale mining for brown coal at
Gelliondale could have on the hydro-
logy of Corner Inlet and the coastal
environment. Mining would alsc destroy
most of the attractive native vegetation
on Gellions Run.
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5. WILSONS

A, Tenure and Nature of the land
L Present tenure

Publle land occupies a total of about
49,400 ha; besides the 49,000-ha
Wilsons Promontory Natlonal Park, there
1s a 350-ha coastal reserve running
along the shoreline of Corner Inlet in
the vicinity of Duck Point, and 30-ha of

5. WILSONS PROMONTORY

PROMONTORY

unoccupied Crown land in the Seal Is-
lands,

Both Citadel and Cliffy Islands are
owned by the Commonwealth of Australia
for the purpose of maintaining automatie
lighthouses, and a manned lighthouse is
situated on a 30-ha Commonwealth Reserve
on South East Point.

2. Climate

Average annual rainfalls at South East
Point, Tidal River and Yanakie are 1,050,
1,083 and 808 mm. Annual rainfall along
the east coast could be up to 1,500 mm.
The block has a low likelihood of drou-
ght.

Temperatures over 38°C occur on average
once every five years at sea level., The
average dally range of temperatures
fluctuates throughout the year between
4.0 and 6.5C°. The absolute minima for
January and July oy Wilsons Promontory
are 5.5°C and -1.0°C, with the average
minigum temperatures for the same months
14.0%C and 8.0°cC.

Frosts are very rare at lower elevations
and snow, 1f it falls, lles only briefly
on the peaks.



Winds are predominantly south-westerly;
when they do oceur, easterlies bring bad
weather. Streams flood occasionally,
especlally after summer storms which
have brought up to 75-100 mm of rain in
a day.

3. Geology and geomorphology

Wilsons Promontory consists of a rugged
granitic peninsula extending into Bass
Strait and joined to the mainland by a
relatively thin isthmus of sediment and
dune. It 1s by far the largest granitic
mass along the Viectorian coast and the
exposed shoreline accentuates the im-
pressive tors that have developed
through the weathering of the Devonian
granite. A series of granite islands
oceur around the Promontory and at least
10 varleties of granite have been ldent-
ifled and mapped.

Rabbit Island, offeshore from Five Mile
Beach
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Overlying the granite are superficlal
Quaternary swamp deposits, colluvial
fans, sand ridges, dunes and sandy
beaches at the heads of embayments, all
of which add to the diversity of the
landscape.

Cemented dunes form cliffs at Darby Bay,
and outcrop on Shellback Island where
they extend underwater to depths of 20m.
They are qguarried for agricultural lime
on Yanakie isthmus.

Middens left by Aboriglnes are commonly
buried 1n sand dunes around the Fromon-
tory. The oldest have been dated at
around 6,500 years B.P.

4. Soils

There are three main soils on Wllsons
Promontory: calcareous sands on the
Yanakie isthmus and on sand ridges and
flats 1n the lower valleys; the leached
sand soils with a compact or pan-like
layer at depth found in swamps; and
skeletal sandy soils on the ranges.

5. Vegetation

Over 740 species of native vascular
plants have been recorded; the area has
a wide range of plant habitats, and many
affinities with the flora of Tasmania.

Tall open forests of blue gum, messmate
and 1ts hybrids, yellow stringybark, and
mountain ash cover many of the upper
slopes and shade luxurilant fern gullies



and myrtle beech groves, Lilly-pilly fire. High saddles are grass-covered,
and blackwood grow in sheltered lowland The open heaths have over 170 specles of
gullies. Driler slopes carry woodlands of plants; 76 specles of orchids are recor-
brown stringybark, shining peppermlnt, ded., Of 117 allen specles almost all
banksia and drocoping she-cak, changing are confined to settled areas like Tidal
on poorer solls to stunted scrub and River and around the lighthouse.

open heaths. Swamp paperbark grows in

swamps with wet heath on infertile soils The flrst part of the park, gazetted in
with restricted drailnage. Coastal dunes 1898, covered 24,280 ha. Earlier, parts
and much of Yanakle isthmus carry dune had been logged and often grazed and
grassland and coast tea-tree scrub with burnt, particularly around the sawmlill-
oceasional marshes. Mangroves and salt- ing and fishing settlements. The veget-
marsh fringe Corner Inlet. Large areas atlon has largely recovered since then,
of closed scrub result from the 1951 despite the 1951 fire.

Sealers Cove, after
the 18561 fire




6. Fauna

Liberations of native mammals on Wilsons
Promontory between about 1900 and 1941
gause confusion to students of the loeal
fauna, even though few specles would
have survived and bred. Table 35 lists
these introductions, as far as is known.

There are nc recent records of platypus,
tiger cat, quoll, dingo, or the red-
bellied pademelon on the Promontory.

The echidna, brown antechinus and Swaln-
son's antechinus are common and the
rarer swamp antechinus is loeally abun-
dant on Great Glennie Island. White-
footed dunnarts are uncommon, and common
wombats, koalas and both species of
bandicoot are widespread. The koala may
have been introduced.

Of the arboreal mammals found in the
study area, the greater glider and
yellow-bellled glider are absent from
Wilsons Promontory. The feathertail
glider although previously unrecorded
was found there 1in 1980. Eastern grey
kangaroos are common on the Yanakie
Isthmus and black wallabies are abund-
ant. At least three specles of bats
cccur, as do bush and swamp rats, and
the uncommon broad-toothed rat and New
Holland mouse. Australian and New
Zealand fur seals, leopard seals and
several species of whales are recorded
in the waters off Wilsons Promontory;
Australian fur seals come ashore to rest
on several of the 1slands and breed on
Kanowna Island.
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Table 35

KNOWN LIBERATIONS OF NATIVE MAMMALS ON
WILSONS FROMONTORY

Echlidna - several 1in 1911

Eastern grey kangaroo - several 1910-12

Red kangaroo - three in 1914

Eurc - unknown number before 1914

Red-necked wallaby - number 1911-14

Black~-striped wallaby - numHer before

191
Red-bellied pademelon - number 1911-14
Brush-talled rock wallaby - number
before 1915

Rufous rat-kangaroo - two in 1923

Nail-tailed wallaby - two in 1924

Bennett's tree kangaroo - numbers and
dates are not known

Brush-tailed possum (Tasmanian race) -
several 1911-14

Bobuck - numbers and dates not known

Common ring-tall - numbers and dates not
known

Sugar glider - four in 1934

Greater glider - one in 1929; one in

1934
Western pigmy possum - unkﬁown number in
193
Koala - Various liberations
Wombat - Several (including King Island
wombats) in 1910

Long-nosed bandicoot - six 1911-23

Barred bandicoot - unknown number 1923

Tiger cat - unknown number in 1941

Fat-tailed dunnart - unknown number 1933

(Information from Natlonal Museum of
Vietoria, 1977.)



Emus

Hog deer are moderately common on the
Yanakie isthmus, and the rabbit, black
rat, house mouse, fox and feral cat are
widespread.

Some 182 speciles of birds have been
recorded for the area, lncluding mari-
time species since the Promontory is an
important route for blrds migratling
across Bass Stralit. Carcasses of Anta-
retic blrds are often washed up on the
beaches. Other significant specles 1n-
clude the Cape Barren goose (which
breeds on Anser and Glennle Groups),
ground parrot, an unidentified bristle-
bird, peregrine falcon, orange-bellled
parrot and Australaslan gannet. Lyre-
birds introduced to the Promontory did
noet survive.

Fifteen specles of lizards and snakes
are recorded.

Darby Rlver has blackfish in its upper
reaches, and tupong, galaxilds and plgmy
perch downstream near the mouth, which
is often sllted up. Australian bass are
reported from Tidal River, a stream
ilmportant in the spawnlng and develop-
ment of estuary perch, luderick and
bream. There are no introduced species
of fish in local streams, a situation
that is very unusual in Victoria.

B. Present Uses and Capabilities
1. HNature conservation

Wilsons Promontory 1s of national impor-
tance for nature conservation. It has a
large varlety of vegetational types that
suppert a correspondingly diverse fauna,
it is well protected geographically and
relatively unaffected by European sett-
lement, it is extensive enough to in-
clude areas for concentrated recreatlion
as well as conservation, it is scenically
superb with one of the most impressive
granitiec landscapes in Australia, and
the aims of management are wldely lden-
tifled and appreciated by the public.

The Fromontory forms a boundary for the

distribution of many plants and animals,
and so 1s an important area for studies

in this field as it provides evidence

of links between Tasmanlan and Victorlan
species and lies on the main pathway

for migratory birds across Bass Strait.

Wilsons Fromontory and Yanakie isthmus
especilally are of great archaeologlecal



interest, with many Aboriginal middens
along the shoreline,

2. Recreation

Wilsons Promontory has a hligh capability
for recreation - surfing, filshing,
sight-seeing, photography, boating,
bushwalking, camping and nature study
are popular activities with the many
visitors. These activities can be carr-
ied out with a low impact on natural
values because of the size of the park.
Table 36 detalls the number of visitors
each month between 1977 and early 1980.

3. Agriculture

There are no large areas of publle land
in this block suitable for allenation
for farming.

4. Apiculture

There are eight designated sites for
beekeepers to ocecupy in the north of
the park - saw banksia and sweet burs-
aria are the most useful species.

5. Timber production

Commercial stands of timber occur only
on the east coast. A sawmlll operated
at Sealers Cove 1in the 1850s and after-
wards between 1903 and 1906. Future
logging 1is unlikely and would be expen-
sive because of the need to construct a
large road system through difficult
country.

i m L

Table 36

VISITORS TO WILSONS PROMONTORY
NATIONAL PARK

VISITOR DAYS*

Month 1977-78 1978-79 1979-80
July 5437 UL 5686
August 16965 13807 12658
September 43691 20628 17718
October hoL88e 50362 22844
November 43479 54846 44683
December 36107 boha2 35794
January hge22 49163 47542
February 35939 368734 39690%#
March 35690 37069

April 19651 24037

May 19199 18527

June 7038 10240

TOTAL 351400 358600

¥Visitor Days = day visitors + (number
of campers x number of nights spent in
park)

Monthly figures ineclude booklngs made
for future camping - people who have
bocked are not recounted on arrival at
the park.

¥*% Progressive total for 1979-80 is down
17 per cent on the equivalent figure
for 1978-79.



The Easter influx of campers to Wilsons

6. Water production
Nllsons Promontory is not important reg-

1| i
lonally for water productlon.
7. Mining and quarrying

A tin mine operated near Mount Hunter
between 1920 and 1936 but proved unecon-
omical. Drilling in Corner Inlet 1in
1967 near Bennison Island falled to en-
counter submarine deposlits of gravels
containing tin oxide. The potentilal

for dlscoveries of econcmic deposits 1s
Low.

A granlte quarry functioned briefly at
Refuge Cove in 1859. Gravel utilization

Promontory in 1878

has ceased in the park and, if loeal
limestone is unsultable for particular
road maintenance tasks, suppllies are

carted in from ocutside.

Three syndicates quarry limestone from
pits on the Yanakle isthmus. The Dep-
artment of Minerals and Energy, in con-
sultation with the Natlional Parks Ser-
vice, sets an annual limit of 5,000
tonnes of steone from each plt; this
materlal may only be used in the Shires
of South Gippsland and Woorayl.

8. Utilities

Lighthouses operate on 3outh East Point
(manned), Citadel Island (automatie) and



Cliffy Island (automatic, manned until
1971), and the Ports and Harbours Div-
ision maintains various minor coastal
beacons. A radlo-telephone and tele-
vision repeater station are located on
Mount Oberon. Power 1s generated by the
National Parks Service at Tidal River
for the settlement there, which also has
a water supply, sewerage and a rubbish
destructor. The store and cafe at Tidal
River are owned by the Service and
leased to a private company.

9, Grazing

Wilsons Promontory was grazed more or
less continuously by cattle until all
licences were revoked 1n 1959,

The Yanakle isthmus, connecting the
Promontory to the mainland, had been
under pastoral licence from the 1850s
until late in the nineteenth century,
when the llcences were surrendered. 1In
1905 the Government proposed to include
it in Wilsons Promontory National Park,
but did not implement this decision. In
1909 the Minister of Lands made the
"Yanaklie Run" available for the aglst-
ment of dalry cattle over the winter
months., In 1954, the northern part was
taken over for soldier settlement, and
the southern part set aside for ultimate
inclusion in Wilsons Promontory National
Park, subject to the agreement of the
then National Parks Authority to contin-
ue ggistment. Provision for proclamat-
lon of an agistment area was inserted in
the Natiocnal Parks Act.
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Staff at Wilsons Promontory help
vigitors to the park to appreciate
the various types of habitat

Currently, the Natlonal Parks Service
controls grazing on the section of the
isthmus within Wilsons Promontory
National Park, an area of 7,000 ha, 1in
consultation with the Yanakle Aglsters
Associatlion and through a ranger-herds-
man on the Service's staff. Only dry
dairy cattle are agisted; up te 2,000
graze there for as many as 16 weeks over
winter, and a maximum of 300 may be ad-
mitted between October and February,
according to the conditlon of the land.
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Fees collected partly defray the cost of
this management operation. Darby River
and the swamps west of Millers Landing
form natural barriers to cattle, which,
together with the arrangement of water-
ing facilities, effectively confine
cattle to the isthmus.

€. Hazards and Confllets
Wildfire is an important hazard.

The Forests Commission is legally res-
ponsible for the suppresslon of wlld-
fires 1in State Forest and National
Parks, and Crown land designated as
"protected public land". The National
Parks Service, however, malntalns a
firefighting force for initial attacks
on fires. Fire protection is carried
out in accordance wlth a plan prepared

by the Forests Commission and the
National Parks Service. Flre protection
works include track constructlon, fuel
reduction burning and slashing.

Popular areas may be over used., Con-
centration of visitors in a locality
can cause destruction of vegetation,
soil erosion and littering, disturb
wildlife, and require the constructiocn
of expensive roads, car parks and
other facilitiles.

Cinnamon root-rot, which 1s present in
parts of the park, was apparently spread
when local gravel was used wldely for
road malntenance.

Noxious animals, particularly rabbits,
and weeds have to be controlled on Wils-
ons Promontory.
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6. TARWIN - WARATAH

A. Tenure and Nature of the Land
l. PFresent tenure

The total area of public land in this
block is around 5,900 ha. There are
890 ha of reserved forest at Hallston
and Waratah Bay, wilth 360 ha of unocc-
upied Crown land at Bald Hill, Grass
Tree Hill, Inverloch, Lower Tarwin,
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6. TARWIN-WARATAH

Pound Creek and Waratah Bay. The larg-
est area embraces 4,350 ha of coastal
reserves between Cape Paterson and Sandy
Point, and various other reserves, each
less than about 50 ha and totalling 300
ha, are scattered throughout the block.

2. Climate

Annual rainfall across the Tarwin -
Waratah block varies from 929 mm and 983
mm on the coast at Wonthaggi and Lower
Tarwin to 1,025 mm and 1,209 mm at Flsh
Creek and Ferndale at higher elevatlons.
Rainfall commonly 1s greatest in the
months May to September but all stations
in the block show average monthly totals
of at least 40-60 mm during December

and January.

Floods are fairly frequent 1n the Tarwin
River system.

Temperature data are limited, but Wonth-
aggl has average maxima and minima for
January of 24,1°C and 12.6°C, and for
July, 13.5°C and 5.9°C.

3. Geology and Geomorphology

Faulting and rock type have played an
important role in the evolution of the



Cliffs of dune limestone on
the coast near Aroch Rocok

landscape that can be seen in the block
nowadays.

Running north-east from Cape Liptrap 1s
a ridge of Lower Palaeozolec rock passing
into Mesozole sediment. HNorth from Fls
Creek the land rises into the Scuth Glp-
psland Highlands proper, which cover

the northern part of the block. The
highlands in thls area comprlse Mesozolc
sediment, Tertlary basalt and Late Tert-
ilary sediment.

South of the highlands, and on elither
slde of the Liptrap Penlinsula, are
lowlying areas, in part fault-control-
led, abutting Venus and Waratah Bays.
The larger area, west of the peninsula,

called the Tarwin Sunkland contalns a

mixture of Late Tertiary and Quaternary
alluvial and aeollan deposlts and Meso-
zole felspathic sandstones. West of
Inverloch the Tarwin Sunkland 1s bounded
by an area of undulating Mesozole and
Quaternary sediments.

The ccastline of the block exhiblts many
examples of coastal geomorpholeogy. In-
lets with narrow mouths back the Venus
Bay and Sandy Point barrier systems.

The c¢liffs and shore platforms from Cape
Faterson to Inverloch provide good ex-
posures of Mesoczolice sediments and those
revealed around Cape Liptrap are
excellent for the study of Early Palaeo-
zolec geology.



Eagles Nest between Inverloch and Cape
Paterson - a stack formed from Mesozoic
sandstone

The main stream in the block 1= the
Tarwin River. Of 1its two branches,

the eastern drains the south-western
Strzeleckis and the western rises in

the Allambee-Chllders area. The Powlett
River runs along the Kongwak Fault and
drains the plains north-east of Wontha-

EE.T.. i
Y. Ssoils

The main soils found on the Tarwin -
Waratah block are as follows:

Uniform soils

a. Calcareous and slliceous sands,
developed on coastal dunes
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b. Leached sands with a compact or pan-
like layer below the bleach, found on
the flats throughout the Tarwin valley

Gradational solls

a. Hed and brown gradational soils,
developed on 0lder Volcanlecs and Creta-
ceous sandstones, respectlively, in the
wetter parts of the block

Duplex soils

a. Hard-setting loamy sclls with acidie
yellow-mottled subsoils developed on the
outwash deposits flanking the Tarwin
valley and Waratah Bay

b. Sandy, acldic, yellow-mottled solls,
occurring on the plains north-west of
Inverloch

Organic soills

a. Peaty soills, developed in wvarious
lowland swamps

In addition, there are occurrences of
plastic clay soils on alluvium on some
of the river and creek flats.

5. Vegetation

Almost all of the block has been cleared
for agriculture. There are a few large
areas of publie land, and most of the
stands of native vegetation on private
land have been grazed continually and
often burnt.
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The only sizable remnant of the natural
vegetation of the higher parts of the
block on publie land is at Hallston,
where tall open forests of messmate,
mountaln grey gum, narrow-leaf pepper-
mint and sllvertop, wilth mountain ash
in sheltered gullies, grow on Tertiary
sediments and Older Volcanles lavas.

The sole allotment of public land in
the Hoddle Range consists of closed
scerub of common cassinia and austral
bracken, with old stags (identified by
C.5.I.R.0. as messmate) overlooking a
ferny gully lined with blackwood and
hazel pomaderrlis. Mountain ash grows
on private land south of Fish Creek.

Besldes the Hallston forests, the only
large areas of relatively unmodifled
native vegetation are on the coastal
reserve between Polnt Smythe and Cape
Liptrap, and at Sandy Foint, and also
the heaths and open forest of messmate
and narrow-leaf peppermint found on the
slopes above Walkerville and Waratah
Bay, and the low heathy woocdland at Bald
Hill.

6. Fauna

Because of the general lack of native
vegetation in the block many once-common
mammals have been greatly reduced 1n
number,

Echidna, koalas and common wombats are
stl1ll widespread, and platypus l1lnhabit
the Tarwin system. The three specles of

Dry heath at Walkerville

antechinus, two species of bandicoot and
the white-footed dunnart are present.
Hecords show the brush-talled possum,
bobuck, common ringtail, sugar glider,
greater glider, feathertall glider, and
eastern pygmy possum inhabit parts of
the block. The gliders are probably all
uncommon, except for the sugar glider.
Two tiger cats were trapped at Ten Mile
Creek several years ago. Potoroos
occurred on the coastal plains. Eastern
grey kangaroos and black-tailed wallab-
les remain common, as do bush and swamp
rats. Among the rodents, the eastern
water rat, broad-toothed rat, and New
Holland mouse are restricted in distrib-
ution. Several specles of bats are
known from the block.

Seals are occaslionally seen 1n Anderson
Inlet and one swam up the Tarwln River
to Leongatha 1in 1965,



Of the allen mammals the rabblt, fox,
black rat, house mouse, and feral cat
are common, and the hare and hog deer
uncommaon .

About 155 species of natlve birds are
recorded from the Tarwin-Waratah block.
The coastline 1s particularly important
for waders. A survey in the summer of
1979 showed that around 7% of migratory
waders spending the summer in Victoria
were on Anderson Inlet. Shallow Inlet
was also 1lmportant but birds fed there
in conjunction with nearby Corner Inlet.
Cape Barren geese have been observed on
agricultural land between 3andy Polint
and Tarwin Lower.

Twelve species of lizards and snakes are
recorded from the bloeck but this figure
is probably low.

The Tarwin River has blackfish in some
of 1ts upper tributaries; brown trout,
eels and tupong are iIn most parts of the
system above the estuary. European carp
have been reported from Wilkur Creek
near Lecngatha. Mullet, Australian
salmon, estuarine perch, trevally and
silver bream are present in Anderson
Inlet and the tidal part of the rilver,
as well as in Shallow Inlet.

B. Present Uses and Capabllities
1. Naure conservation

Six areas of public land in the Tarwin -
Waratah block have high importance for
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nature conservation, because they rep-
resent the bulk of the surviving natural
land.

Parts of Hallston Bush were cleared for
settlement decades ago but have regener-
ated. The area offers an example of

the tall open forests that grew on
basalt residuals in the Strzeleckis, and
also has stands growing on Plio-Plelsto-
cene sedliments.

In the Hoddle Range a 45-ha block with
steep, fern-lined, scrubby gullles and
cleared ridges, which formerly grew tall
open forest of messmate, offers an

Cooke Creek, running into the sea near
Waratah Bay township
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Camping on publie land on the east side
of Shallow Inlet

opportunity for re-establishment of the
original vegetatlion.

At Walkerville, steep cliffs and ferny
gulllies overlooking Waratah Bay carry
open forest of messmate with dry and wet
heaths on the ridge behind. The area
has rich flora and fauna, is scenleally
Interesting, and its lime kilns are a
reminder of the industry and associated
settlement which flourished at Walker-
ville between 1878 and 1924, The cliffs
and shore platforms from Morgan Beach to
Walkerville provide perhaps the best eX-
posures of complex Lower Palaeozoic geo-
logy in the State. The stratigraphilc
and structural features are important
educationally and for scientifie re-
search, as well as for general Interest.

Shallow Inlet is a broad estuary with an
agricultural hinterland, sheltered from
Waratah Bay.

The Venus Bay ccoastal reserve is a narr-
ow strip of generally undisturbed coast-
al scrub and grassland with limlted
access, running from Polnt Smythe to
Cape Liptrap, and backlng a broad and
lonely beach, with low sandstone cliffs
and rock stacks south-east of Ten Mile
Creelk.

Bald Hill is a flattish area of open
forest, heathy woodland and wet heath
that covers 120 ha and has considerable
value for wilildlife.

None of these areas 1s very large; parts
of the coast are subject to great
pressure from visitors, and Hallston
Bush is logged on occasions.

2. Recreation

The coastal publle land has the greatest
capability for recreation. The cliffs
east of Cape Paterson attract hang glid-
ers, sightseers, surfers, plcnickers,
beachcombers and rock fishermen. Inver-
loch 15 popular with campers, and yacht-
smen, anglers and boating enthuslasts
enjoy Anderson Inlet. Surfers and surfl
fishermen frequent the beaches along
Vennus Bay. Campgrounds at Walkerville
and Waratah Bay are well patronized by
holidaymakers attracted to the local
scenery, swimming beaches and opportun-
ities for fishing, surfing and boating.



Sandy Polnt abuts a large subdivision
and so fishing in the inlet and surfing
and fishing along the ocean beach are
popular.

The main recreational uses of other pub-
llc land are pleasure driving, pilcnick-
ing and nature study, and there are
several town recreatlional reserves used
for sports.

3. Agriculture

Some areas of publle land could be dev-
eloped for agriculture.
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A view along Clear Creek Road near
Mirboo tagken im 18913 in June and showing

the difficulties settlers faced daily
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. Apiculture

Beekeepers value the coastal belt as a
source of banksla honey and are troubled
by the great reduction of native veget-
ation on private land which has taken
place throughout the block.

5. Timber production

Apart from Hallston Bush, and very lim-
ited stands 1n steep, wet, coastal
fullies at Walkerville, all the areas of
the publie land in this block have a

low capability for the production of
timber.

Sawmlills operated in the Hallston Bush
early thils century. In recent years the
forest has been utilized by local farm-
ers for limited quantities of fence
posts and firewcod. Mlning timbers were
probably cut from many areas of publilc
and freehcld land during the life of the
Wonthaggi coal mines.

6. Water production

Areas of public land are so limited in

the block that they play 1little part in
regional water production, except along
the coast at Sandy Point and Venus Bay,
where household supplies are drawn from
bores.

7. Mining and quarryling

Public land has little potential for
mining in this bloeck.



Mining activity could include develop-
ment of bauxlte deposits around Mirboo
North and expleoration for black coal in
Mesozole sediments at Wonthaggl and for
gold, nickel and other metals at Cape
Liptrap and in the Hoddle Range.

Small guantities of gravel and sand are
avallable from publie land. Each of the
three Shire councils rellies on plts con
private land and a lime pit 1s on priv-
ate land at Ten Mile Creek.

8. Utllitles

Tips at Inverloch, Mirboo North and
Sandy Point are located on publlic land,
as 1s Cape Liptrap lighthouse.

Typieal landscape of pasture, scrub and
foreat in the Mount Ececles area

g, Grazing

ceveral blocks of unoccupied Crown land
carrying coastal heath, woodland and
grassland in the Venus Bay - Tarwin
South - Walkerwville area are graszed.
These range from 10 to 50 ha with two
larger areas at Tarwin Meadows and Bald
Hill around 220 ha and 120 ha. In al-
most every case the licensees are neigh-
bouring landowners. Various octher small
bloecks around Buffalo, Fish Creek, Leon-
gatha, Mirboo South, Stony Creek and
Tarwin are grazed; ncne is over 10 ha.

i

C. Hazards and Conflicts

The most pressing hazard on public land
in the block is the effeet of inereasing
numbers of people on the environment.
Other hazards include wildfire, flooding
along the Tarwin River, coastal erosion
and noxlous animals and plants.

The coastline of the block 1s very pop-
ular with tourists. This often leads to
extenslve recreational and residential
developments of freehold land, which may
lead to the deterioration of nearby
natural land (usually publicly owned)
from pedestrian and vehicular traffic,
wildfire (acclidentally or deliberately
1it), roaming cats and dogs, and illegal
dumping of rubbilsh.

A second occasional problem is the
effect of grazing, both 1llegal and
legal, on the integrity of remnant areas
of native vegetation on publie land.
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Quantity

Yolume

Tezperature

Compound
mits

Metric unit

millimetre (mm)
centimetre (cm)
metre (m)

kilometre (k=)

hectare (ho)(= 10,000 -.2}

square kilometre (mq km)
(= 100 ha)

kilogram (kg)
tonne (t){= 1,000 kg)

cubic metre {m3]

megalitre (ML)
{= 1,000,000 litres)

degree Celsius (°¢)
milligrams per litre (mg/L)

litres per second (L/a)
megalitres per day (ML/day)

Appendix

1

METRIC CONVERSION FACTORS

Imperial unit

inch (in)

foot (Tt)
mile

acre {as)

gquare mile (agq mile}

pound (1b)
ton

cubie foot I[ﬁ:a'l
auper foot (timber)

acre-foot (ac ft)

degree Fahrenheit {(°F)

parts per million (ppm)
gnllons per hour [gph)

cubie fest per gecond
{cusecs)

Metric to Imperial

1 mm = 0.03%h inch
1 em = 0.3937 inch
1m = 3.281 reet
1km = 0,621 mile

1 ba = 2,47 acres

1 8q km = 0.36861 =2q mile (247 ac)

1kg=2.201b
1t = 0,98k

3 3

1w = 35.31 It
= L23,T super fest true

= 332.6 super fest
(Hoppua log volume)

1 ML = 0.8098 ac ft

1% = 5/ (°F - 32}

1 mg/L = 1.000 ppm
1 L/s = T91.T gph
1 MLfdny = .NOB3 cumecs
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Imperial to Metrie

= B B

lﬂ-

1
1
1

fnch = 25.L mm
inch = 2.54 em
foot = 0,30 m {30.5 e=m)
mile = 1.61 km

acre = 0,405 ha
Bgq mile = 2,592 8q km

1b = 0,45k kg
ton = 1,02 t
re? = 0,0283 n°

auper foot true = 0,00283 m
super foot HLV = 0.003 m°

3

ac ft = 1.235 ML

F=9/5 (% + 32)

ppm = 1,000 mg/L
gph = 0.00126 Lfa
cuses = 2. L4937 ML/day
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Appendix 2A

RAILWAY HISTORY

Line

Completed

Closed

Details

Melbourne--5Sale

Moe--Walhalla

Moe--Thorpdale

Morwell=-Mirboo North

Traralgon--Heyfileld

Melbourne--Port Albert

Koo Wee Rup--Strzelecki

Nyora--Wonthaggl

1879

1910

1888
1886
1883

1892

1922

1910

1954

1958
1974

1959

1977

205 kmj; Richmond--South Yarra 1859,
Sale--Dandenong 1877,
Dandenong--South Yarra 1879

Narrow gauge (2ft 6in.)

42 km; Platina--Walhalla

closed 1944, Erica--Platina closed
1952, Erica--Walhalla closed 1954

17 km
32 km

35 km; extended to Stratford 1887;
branch line Maffra--Brilagolong
1889, closed 1952

219 km; Melbourne--Korumburra 1891;

Korumburra-~Leongatha 1891;

Leongatha--Port Albert 1892

¥ (Alberton~--Port Albert 6 km
closed 1949)

49 km; Triholm--Strzeleckl closed
1930; Yannathan--Triholm closed
1941; Bayles--Yannathan closed
1950; Koo Wee Rup--Bayles closed
1959

47 km
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Line Completed Closed Details

Korumburra--Jumbunna 1894 1953 6 km
Lines also ran from Korumburra to
mines at Coal Creek and Silkstone

Jumbunna--Outtrim 1896 1951 4 km

Welshpool--Welshpool Jetty 1905 1941 Narrow gauge (2ft 6in.) horse-drawn
Eramway 5 km

Alberton--Yarram 1921 6 km

Yarram--Won Wron 1921 1953 13 km

Won Wron--Woodside 1923 1953 15 km

In addition to the above State-owned lines, a private broad-gauge tramway operated
between Port Franklin (Bowen) and Bennison.
Andrew 0O'Keefe, contractor for the Korumburra--Toora section of the Great Southern
Railway, and afterwards was operated by local flishermen for the carriage of goods

and passengers until the late 1930s.
sold to sawmills at Erica.

This 2-km tramway was built in 1889 by

When the line was demolished the ralls were



326

Appendix 2B
ORIGIN OF PLACE NAMES

Anderson Inlet

Buffalo

Callignee
Darlimurla
Dollar
Flynn
Foster

Franklin River

Gelliondale

Inverloch
Koornalla
Le Roy
Mardan
Maryvale

Morwell

after Samuel Anderson, early settler

named after local creek where many wild cattle had been
found - possibly they descended from cattle left behind
by the Corinella settlers in 1828

Aboriginal 'water'

Aboriginal 'tall trees'

presumably after Dollar, town 1n central Scotland
after Flinn, policeman at Alberton, 18U8

after H.W. Foster, early mining warden

named by Latrobe after S5ir John Franklin, Governor of
Tasmania

presumably after J. Gellion, early settler in Alberton
district in 1840s

after Loch Inver in Scotland

Aborlginal 'running water!

after Roy Lee, early settler

allegedly Aboriginal 'misery' or scene of calamlty'
after Mary Ville, early run

after Morwell Rocks in the River Tamar, Devon



Mount Eccles

Point Smythe

Powlett Hiver

Rintoul Creek

Traralgon

Turtons Creek

Tyers

Walkerville

Waratah Bay

Wilsons Promontory
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presumably after early settler of that name who lived
locally

after G.D. Smythe, contract surveyor to government In
Gippsland and Otways (or his brother Henry, early squatter)

after F.A. Powlett, appointed.Commissioner, Western Port
Squatting District, 1840

after J. Rintoul, early settler and cne-time cccupler of
Loy Yang run

Aboriginal 'river of 1little fish'

after Turton, early surveyor, whose party first found gold
there

after C.J. Tyers, early Gippsland land commlsslioner

presumably after W.F. Walker, part-owner of limeworks
around 1880

agtgr S.5. Waratah, a vessel forced to shelter there in
185

named by Bass and Flinders after one of Flinders' London
friends
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Appendix 3A

RAINFALL IN THE STUDY AREA

A = Mean rainfall in mm.

B = Medlan rainfall in mm - the rainfall that i1s not reached in half the years under
study and 1s exceeded in the other half of the years. The median for the
year usually differs from the sum of the monthly medlans because it 1ls obtailned
from all of the avallable yearly values and not by summation of the monthly
median values. The more varlable the climate, the greater is the divergence of
the medlan from the mean.

C = Average number of days on which there was .2 mm or more of precipltation other
than frost, dew, or mist. It 1s taken as the 24 hours between 0900 hours on
consecutive days.

BUREAU OF METEOROLOGY
STATION IDENTIFICATION NUMBER

Agnes River 085001 Moe 085059

Alberton 085003 Mount Best 085063

Balook 085008 Cuttrim 086194

Budgeree East 085015 Port Albert 085070

Callignee South 085017 Rosedale 085071

Cape Liptrap 085175 Seaspray 085073

Carrajung 085018 Stradbroke 085077

Erica 085026 Tarwin Lower 085137

Ferndale 085114 Thorpdale 085081

Fish Creek 085028 Tidal River 085082

Foster 085029 Traralgon 085086

Giffard 085033 Wilsons Promontory Lighthouse 085096

Gormandale East 085036 Wonthaggl 086127

Leongatha 085048 Yanakie p8r2ll

Madalya 085053 Yarram 085099

Mardan South 085056 Yinnar 085100



RAINFALL IN THE STUDY AREA

Sstatlon; span of records for

mean rainfall; elevation Jan Feb Mar Apr May Jun Jul Aug Sep dot How Deec Year
Agnes Rlver A 52 57 72 T8 7o Ay 76 a5 a7 85 7S 69 899
71 years B b5 46 66 68 71 8o 70 77 B3 82 72 59 a911
B om ¢ 7 T 10 12 14 15 15 16 1y 14 12 10 146
Alberton A 46 iy 62 56 58 62 57 62 65 68 549 55 697
13 years B 35 32 48 50 51 56 52 55 58 63 U8 Ly 688
10 m C ] 6 ] 9 11 1z 11 12 11 11 9 ] 114
Balook A Q0 101 112 133 128 156 131 128 137 132 104 103 1h55
39 years B GB 55 BB 107 11T 131 123 117 123 127 92 100 1459
630 m c ] 8 10 13 14 15 15 15 15 15 12 11 152
Budgeree East A 61 ] Th ar 112 109 107 113 106 106 a1 83 1113
67 years B 64 53 65 A1 99 104 104 105 106 101 83 77 1116
442 m o ] 8 il 13 16 16 17 14 16 16 14 11 165
Callignee South A TO 78 B4 112 124 137 117 141 110 113 111 97 1295
§3 years B 62 50 63 100 104 113 109 13k 110 106 111 89 1277
e, GO0 m ¢ 11 12 14 16 18 19 20 21 14 18 16 1l a7
Cape Liptwap A oqug 26 51 93 123 68 90 66 121 3H 5 ya 860
2 years B 146 26 51 93 123 68 90 66 121 34 = L2 860
122 m c

Carrajung A Tk T4 Bo BT 103 1285 98 119 102 101 92 ah 1144
81 years B 6T &0 55 66 a7 108 gg 109 3 100 T4 72 1106
G m C g B 8 14 i3 1k 13 14 13 12 11 8 132
Erica A 79 78 79 101 96 55 80 100 98 118 115 110 1153
i3 years B g2 61 68 g5 83 83 70 g6 g 113 110 95 1170
403 m 11 11 12 15 16 16 17 18 16 17 15 10 178
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RAINFALL IN THE STUDY AREA

Statlon; span of records for

mean rainfall; elevation Jan Feb Mar Apr May Jun Jul Aug Sep Dot Howv Dec Fear
Ferndale A a7 a7 a5 106 108 122 115 134 126 118 a2 79 1209
31 years B 58 62 77 90 98 118 105 134 116 120 73 69 1233
335 m i 7 [ 8 11 1z 16 15 16 14 12 9 T 133
Fish Creek A Hl 60 69 95 102 104 99 114 90 a7 86 69 1035
47 years B 42 52 62 83 a5 a5 ah 111 L] E] 85 64 1025
60 m c 4 10 11 15 18 18 14 20 16 17 15 12 175
Foster A G2 61 79 o2 107 117 106 119 111 108 Be a7 1137
490 years B g2 L8 65 B8 97 106 100 114 103 101 76 73 1131
38 m c 8 8 10 12 14 16 16 17 16 15 12 10 154
girfard A yo 4o 50 42 us g b3 T3 45 55 55 g 558
67 years B 38 27 29 13 36 K] 37 (1] 42 4g g T 567
e. 15 m c 5 5 & 7 g 10 g 10 8 9 8 & 42
Gormandale East A 4G 51 73 T3 To 89 81 1] 73 i TE 4] LA
42 years B y 37 61 51 58 g1 69 75 72 78 54 55 £15
120 m c 8 [ 8 9 12 14 14 13 13 12 10 B 127
Leongatha A 59 61 Tl a8 85 a5 B3 95 Ba 96 81 (1] g1
H2 years b W6 Hg 72 7o Bo g2 79 ol 87 92 71 60 957
BE m c 10 g 11 15 17 18 18 20 17 16 14 11 176
Madalya A 78 81 BT 111 109 125 113 121 121 120 101 a8 1253
58 years B g5 6O 76 B8 Bg 109 104 121 111 112 Bg 72 1268
457 m c B g 10 12 14 15 15 16 15 14 12 10 E
Mardan South A 5y 58 Th BE 99 gl 92 102 59 100 85 77 1023
75 years B 52 L B4 B2 By 91 88 100 96 97 77 72 1011
213 m C 8 T g 11 14 14 14 15 14 13 12 10 18l




RAINFALL IN THE STUDY AREA

JE—

station; span of records for

sean rainfall; elevation Jan Feb Mar Apr May Jun Jul Aug Sep Dot How Dec Year
Mae A 58 57 6T 76 g2 a0 Eg a7 g2 100 B0 Ti G649
77 years B 50 45 53 65 80 g2 87 a7 90 96 B 68 aTh
i m c B 7 9 11 14 15 16 16 15 14 12 10 147
¥ount Baest A 67 73 a6 a7 112 115 111 122 116 112 99 a6 1156
8 years B 59 56 69 ay 100 107 108 113 107 96 LE] g2 1174
[l m c g 8 q 11 13 14 15 15 13 13 11 10 140
Juttrim - 1 50 77 al 102 104 93 100 105 92 75 73 1023
50 years B HG 37 65 T4 44 95 79 98 103 a8 12 69 1053
c. 70 m c T 5 ] 14 13 13 14 14 14 12 10 8 128
Fort Albert A 4y 4n 58 59 65 66 59 61 66 68 61 55 709
110 years B 39 35 s 49 57 61 51 55 61 64 §5 50 706
inm c 8 7 9 11 13 14 13 14 13 13 11 ] 135
fosedale A by k& 56 50 85 1 §T 57 58 69 62 59 659
5 years B §3 38 4o Lo 50 hg 41 Bl 50 65 1 53 G5l
W c T 6 T 9 11 12 12 13 12 12 10 ] 120
leaspray A k3 41 55 48 49 50 42 h& bt 55 55 54 585
T4 years B 41 29 4a b1 45 45 37 b1 45 52 4G k3 574
fm o] [ 6 7 8 10 11 11 12 10 i1 g i 108
Stradbroke A 43 by 53 55 50 58 by by 52 62 52 52 620
&1 years B 37 n 42 38 4o 55 by 41 51 58 T bz 623
fa [ 5 5 [ 8 9 10 g 10 g 10 8 T 96
Tarwin Lower A 5H Ly 72 LT 23 106 93 95 108 91 67 TO 983
32 years B 44 27 57 90 85 110 71 Ba 101 g1 65 59 541
b c 9 7 11 14 16 18 18 18 18 15 13 11 168
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RAINFALL IN THE STUDY AREA

Station; span of records for

mean rainfall; elevation Jan Feb Mar Apr May Jun Jul Aug Sep Oet Hov Dec Year
Thorpdale A 58 &0 75 8o 41 112 a9 114 107 113 87 #1 1077
56 years B 51 54 549 71 ar 104 a0 116 92 109 81 76 1090
204 m c T T 9 11 12 14 14 15 14 13 10 G 135
Tidal River A b6 55 £ a7 134 115 116 125 95 100 Bs 55 1083
28 years B 32 h 51 a5 151 102 107 111 as a4 73 48 10b1
[+

Traralgon L T 52 55 56 6l 67 62 71 71 79 67 63 755
62 years B 38 37 43 b6 56 63 57 68 67 77 58 58 T62
i3 m € 9 i i 10 12 14 13 14 13 12 11 ) 128
Wilsons Promontory Lighthouse® 49 48 70 8y 112 120 116 117 97 gl 74 64 1050
102 years B yn 18 55 85 96 116 106 108 a7 85 70 54 1060
89 m c g 9 11 15 18 19 19 19 17 16 13 11 176
Wonthagel A U7 hg 63 82 100 ol G6 100 B4 B 68 60 929
63 years -1 Lo 55 8o 93 au 91 100 g Ao 65 57 a1l
ho m C T T 9 12 15 15 16 16 14 13 11 g 144
Yanakle A48 i3 75 B1 T4 93 B7 76 74 645 T 51 Boé
i years B o5 30 75 73 T2 g2 66 78 77 61 T 50 795
35 m c

Yarram A g2 52 62 63 64 71 5% 1] 68 T0 &6 60 755
B2 years B 42 38 b 51 55 66 50 63 63 63 57 51 752
20 m c B B 10 11 13 15 14 15 14 1H 11 10 143
Yinnar Aoouy 7 62 66 73 Bo 75 BY Bo 91 73 65 8u3
60 years B 38 o 50 55 1 77 &6 By 79 79 64 64 das
53im c & 6 B 10 12 13 13 14 12 13 10 A 125




Appendix 38 REPRESENTATIVE TEMPERATURES

Jan Felb Mar Apr My Jun Jul Aug Sep oot How Dee Mean for

Joar

EAST SALE  Latitude 38°6' 8 longitude 147"B' B Elevation S m

9 a.m. Mean temperature (°C) and mean relative humidity (%)

Dry bulb 9.7 19.3 167 131 9.6 7.2 6.5 8.2 1.0 1k.0 16,3  18.3 13.3

Humidity 6l Tl Té B3 87 a8 86 85 Ta T3 &7 65 i)

3 p.m. Mean temperature (°c) and mean relative humidity (%)

Dry Bulb 23.6 23.8 221 197 155 13.6 127  13.7 5.6 17.5 194 20.9 18.2

Humidity 51 53 53 53 &2 &l A 61 A 58 55 56 57

Paily maximum tempersture (°C)

Mean 25.4 25.13 23.4 20.6 16.3 1k, 3 13.5 14.6 16.6 19.0 21.1 23.0 19.k

Daily minimum temperature (°C)

Moan 12.5 13.3 11.5 8.5 6.1 L.l 3.3 4.3 5.6 1.8 9.4 11.h 8.2

OLSEWS BRIDGE  Latitude 38°29' 8  Longitude 146719' B Elevation 183 m

9 g, Mean temperature (“2) snd mesn relative humidity (%)

Dry bulb 17.9 1T.%9 15.0 10.9 T.5 Gk L. B 6.2 9.5 12.7 1L.6 16.4 11.6

Hamidity 65 T0 8o 86 -13 o7 02 G2 Bk 73 &7 6B a1

3 p.m. Mean temperature ("C) and mean velative humidity (%)

Dry bulb 2.8 22,7 20.7 17.5  13.0 10.9 10.4 11.7 13.5 15.8  17.b 19.3 16.2

Humidity 53 51 gl 62 T3 Ao T2 65 62 60 a1 1 | 63

Daily maximum temperature ( C)

Mean 23.5 23.9 21.7 18,3  13.¢ 11.8 11.3 12.6 18,7 17.2 19.3 21.1 17.4

Daily minimum temperature |°C)

Hean 5.5 9.9 7.9 5.9  bb 2.6 1.8 2.6 3.7 5.6 7.1 B.5 5.8
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Appendix 3B (continued)

Jan Feb Mar Apr May Jun. Jul Aug Bap Dot How Do Menn for
Jear

WILSONE FROMONTORY LIGHTHOUSE Latitude ,?.?uﬂl' 8 Longitude lﬁﬁu‘i'ﬁ' E Elevation 89 m

9 m.m. Mean temperature (7C) and mean relative humidity (%)
Dry bulb 1T 18.0 16.9 15.1 12.6 11.3 10.1 10.3 11.4 13.0 1.2 16.0 13.9
Humidity T4 6 17 6 19 9 T8 =it Ta 77 Tt TS T

3 pom. Mean temperature | C) nnd mean relative humidity (%)
Dry bulb 18,3 187 176 15,7 133 119 1.8 111 120 135 15.0 0 16.4 14.5
Humidity 75 13 Tk T T8 &0 79 4 17 Th Th 76 T

Dally maximum tempernture {°C)
Mean 20.7T 20.6 19,4 17.h 1k, 4 12.9 11.8 12.2 13.5 15.5 17.0 18.7 16.2

Daily mini=um temperature (“c)
Menn 1k.0 14,7 1.2 12.6 10.6 9.3 g.o 8.0 8.6 9.8 10.8 12.0 11.1

YALLOURN (5.E.C,) Latitude 38%11' 3 Longltude 146%201 B Elevation 153 m

B gz, Menn temperature (70) and mean relative numidity (%)
Dry bulb 17.8 171 1.8 12.0 9.2 7.8 6.6 T.4 a.h 12.0 14,3 16.4 12.0
Humidity L1 16 80 &2 85 B 85 AL 8o T T3 69 9

3 p.m. Mean temparature ("¢) mnd mean relntive humidity (%]
Bry bulb 23.7 23.1 21.1 18.1 13.8 11.9 11.0 12.1 13.9 16.h 18.6 20.8 17.0
Humidity Ls 48 81 56 &6 68 68 6l ) 57 g5 50 5T

Daily maximus temperature [°C)
Mean 2,9 242 220 18,9 1k.6 12.7 11.8 13.0 15.0 17.6 19.9  22.3 18.1

Dally minimum Lemperature %)
Menn 2.9 13.2 1.9 9.5 7.3 5.8 L.8 5.4 6.6 8.3 9.1 11.4 8.9



Appendix LA
PLANT NAMES IN HEPORT

Common nume

Botanical name

Common name

Botanical name

Austral bracken
Austral grass=-tree
hustral mulberry
hustral seablite
Banyalla

Beaded glasavort
Bldgee-widgee
Black she-oak
Black wattle
Elackwood
Blanket=leaf
Blotehed sun-orchid
Bilue gum

Blue oliveberry
Bog gum
Broad=leaved peppermint
Eroom spurge

Erown stringybark
Bulrush

Burgan

Bughy club-moss
Eushy needlewood
But-but
Button=-grass
Chaffy sav-sedge
Cherry ballart
Cherry rice=lover
Climbing 1ignum
Cosst ballart
Const banksin
Copst beard-heath
Coast crimson-berry
Coast everlasting
Const saw=-sedge
Copst swalnson-pea
Coant tea=tree
Const wattle
Common beard-heath
Common boobialla
Commen cassinin
Common correa
Common flat-pea
Common heath
Common raspwort
Cosmon seale-rush
Coral=fern
Cranberry heath
Creeping brookweed
Creeping raspwort
Doyglas fir
Drooping sha-cak
Ivarf she-oak

Pteridium esculentum
Xanthorrhoea australis
Hedyoarya anguetifolia
Sugeda australia
Bittosporum bisolor
Salioornia quingueflora
Avgena anaerinifolia
Casuaring littoralis
Acacta mearmait

Acacta melanozylon
Bedfordia salicina
Thelymitra fuece-lutea
Bucalyptus globulua
Flagocarpus reticulatus
Bucalyptus kiteoniang
Euoalyptus dives
Ampereg xiphocslads
Eucalyptus barteri
Setrpus flutdatilia
Leptospermun phylicoides
Lyeopodivm dewterodensum
Hakea sericea
Buralyptue bridgeaiana
Gymoachoenua aphasrocephalua
Gahnia filum

Eroparpos cupressiformie
Pimelea drupacea
Mushlenbeokia adpressa
Ezocarpos eyrticola
Barnkeia integrifolia
Lewsopogon lasvigatum
Cyathodea juimiperina
Fealichryaum paralium
Galmia trifida
Suaineong lesgertiifolia
Leptoapermm Laevigatum
Avacia lomgifolia var. sophoras
Lewsopogon virgatus
Mypoporim inasulare
Cappinia aculeata

Correa refilexa
Platylobium obtusangulum
Epacris {mpressa
Haloragis tetragyna
Lapyrodia muellerd
Gletohenia spp.
Aetroloma humt fusum
Samolug repena

faloragis micrantha
FPeeudotouga menstesti
Caguaring atpiota
Casuaring pusilla

Erect guinea-flower
Fleldia

Foreat clematis
Foreat red gum
Forest wire-grasas
Fragrant fern
Furze hakea
Gippsland grey box
Golden bush-pea
Hafrpin bankain
Hafry spinifex
Hazel pomaderris
Henth teas-tree
Holly lomatia

Hop bitter-pen

Hop goodenia

Horny cone-bush
Island pepper-cress
Jungle bristle-fern
Eangarooe apple
Karkalle

Kidney weead

Enobby club-rush
Large-leal’ bush-pea
Lamon bottle=brush
Lilly-pilly
Love-creeper

Manna gum

Marvam graso

Matted bog rush
Mossmate

Mountain ash
Mountain grey gum
Musk dafsy bush
Myrtle beech
Rarrow-leaf peppermint
Harrow=-leal wattle
Hotehed phebalium
Oval wedge-fern
Paper flower
Pink-bells

Fink swamp-heath
Priekly broom-heath
Prickly geebung
Prickly moses
Prickly tea-tree
Privet mock-olive
Promontory dalisy-bush
Radiata pine

Fed box

Red-frult sawv-aedge
Ridged ground-berry

Hibbertia stricta
Fieldia qustralis
Clematia glycinoides
Bucalyptus tereticornia
Tetrarrhena juncea
Miorosorium sogndens
Hakea ulicina
Eucalyptus boeiatoma
Pultenaga gunnii
Bankeia spinulesa
Spinifex hirautus
Pomaderria aspera

Lap toapermum myreinotdea
lomatia ilioifolia
Daviesia latifolia
toodenia ovata
I'sppogen ceratophylliue
Lepidium practzrvisum
Maoroglena caudata
Solamem spp.
Carpobrotus rossil
Dichondra repens
Soirpus nodosus
Pultengea daphmotdes
Callist emon pallidus
Acmema amithii
Comaaperma volubile
Bucalyptus viminalis
Ammophila arenaria
Sohoenus brevioulmia
Bucalyptus obliqua
Fusalyptus regnane
Bucalyptun eypellosarpa
Olearia argophylia
Fothofagua owmninghamii
Fucalyptus radiata
Acacia muoronata
Phebalium bilobum
Lindpaya muneata
Thomaota petalocalys
Tetratheoq eiliata
Sprengelia insarnata
Monetosa acoparia
Peraccmia junmipering
Acasia vertieillate
Leptospermeon juniperinum
Fotolasa lguatrina
Olearia allenderae
Pinua radiata
Buealyptus polyanthemon
Gahnia siebepiana
Avrotriche affinis
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Appendix LA (continued)

Common name

Botanical name

Common nams

Botanical name

River red gum

Fosy bascken
Rough tree=fern
Sundhill svord-sedge
Sow banksia
Seent-bark

Scented paperbark
Sorub she=-oak

Sen wheat grass
Sea rush

Seaberry saltbuah
Selliern

Shade nettle
Shining cassinia
Shining coprosma
Shining peppermint
Showy bossiaes
Silver banksla
Silky hakea
Silver wattle
Bilver-leafl stringybark
Sflvertop

Slender tree-fern
Slender twine-rush
Small grass-tree
Smooth parrot-pes
Snowy daiay=-bush
Southern sassafras
Splke beard-heath

Eucalyptus oamaldulensis
Bagckea ramosisoima
Cyathea auatralia
Lapidoaporma eonedva
Bankatfa sermta
Eunalyptus aremaphloia
Melaleura descusgata
Casuaring paludosa
Agropyron Junoetm
Juncus martiimg
Rhagedia baccata
Selliera radicans
Auatrgling mualleri
Cassinta lemgifolia
Coproama nitida
Eusalyptus nitida
Boamiaea cinerea
Bankeia marginata
Hakea saricea

Aeaeia dealbata
Eucalyptus cephalocarpa
Bucalyptus sieberi
Cyathea cunningharii
Leptooarpus tenax
Xanthorrhosa minor

b lluymia glabarrims
Olaaria lirata
Atharoaperma mosshatum
Leusopogon auatralis

Spike wattle
Spreading rope-rush
Spreading vattle
Sticky wattile

St inkwood

Bunshine wattle
Swamp paperbark
Swamp gum

Sweet bursarin
Sweet plttosporum
Bwent wattle

Tall yellow-eye
Thatch saw-sedge
Thick twist-rush
Tree everlasting
Varnish wattle
Victorlan Christmas-bush
Water-buttons
White correa
White kunzea
White mangrove
White stringybark
Wiry bauwera

Wonga vine

Yellow box

Yellow hokea
Tellow atringybark
Yértchuk

Zig-zag bog-rush

Acaeia

Calerophus lateriflorun
Acacta diffusa

Acacia houwittit

2ieria emithii

Apasia botrycephala
Malaleusa erieifolia
Eucalyptus ovata
Buraaria apincea
Fittoaporum wndulatum
Acacta suaveclens
XYyris oparculata
Gahntia radula

Coustis pentandra
Helichrymm dendroidom
Acacia vermiotflua
Progtanthera lapianthos
Cotula soronopifolia
Correa alba

Kwnnpea ambigua
Aviocannta marina
Eusalyptus globoidea
Bausra rubioides
Fandorea pandorana
Bucalyptus melliodora
Hakea nodosa
Bucalyptun musllerana
Eupalyptus conetdeniana
Sohoenua bravi folius
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Appendix UB
VASCULAR PLANTS ENDEMIC T0Q VICTORIA AND FOUND IN THE STUDY AREA

Based on information supplied by Mr. A.C. Beauglehole, Dr. J.H. Willis,
and Mr. N. Scarlett

Speciles Distribution

Acaeia howtttidl Yarram area; also Glenfalloch, Mount Useful
Aerotriche prostrata Widely distributed in Victoria

Asterotricha parvifolia Eastern Victoria

Bankata Sp. Gramplans, Wilsons Fromontory

Eucalyptus kitsoniana Coastal - west of Welshpool

E. yarraensis Southern Victoria

Grevillea chrysophaea Eastern Victoria

Olearia allenderae Wingan River, Wilsons Promontory

0. rugosa Otways, Gippsland

Prasophyllum parviflorum Southern Victoria

Prostanthera melisgifolia Otways, South Gippsland

Pultenaea prolifera South-western Victoria, Otways, South Gippsland

Appendix UC
TASMANIAN PLANTS FOUND ON THE MAINLAND IN THE STUDY AREA ONLY

Pimelea drupacea Wilsons Promontory
Lepidium praetervisum Wilsons Promontory
Cyathodes juniperina var. Wilsons Promontory

oxyeedrus
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Appendix 4D

RARE, LOCALIZED, OR ENDANGERED PLANTS

Specles Distribution

(V) Asplenium obtusatum Snake Island, Wllsons Promontory

(V) Australina pusilla Wilsons Promontory

(A) Burnettia cuneata Foster, Hedley, Wilsons Promontory, Wonthaggil

(V) Caladenia leptochila Wilsons Promontory

(V) Corybas fordhami Yanakie

(A) Cyathea cunninghamit Bulga, Gunyah, Tarra Valley, Turtons Creek,
Wilsons Promontory

(V) €. marcescens * Tarra Valley

(V) Cyathodes juniperina Townsend and Tongue Points; Rabbit and Doughboy
Islands

(V) Ezxocarpos syrticola Wilsons Fromontory

(A) Lepidium praetervisum Norman and Oberon Bays

(V) Lindsaya mierophylla Welshpool

(V) L. trichomanoides Chinaman Creek

(V) Lyecopodium myrtifolium Sealers Creek

(V) Microtis orbicularis Wonthaggl

(V) Pimelea drupacea Sealers Cove

(V) Pterostylis alveata Little Snake Island

(V) P. erypta Waratah Bay

(V) Tetrarrhena acuminata Wilsons Promontory

(A) Thelmymitra epipactoides  Hedley, Yarram

(A) T. matthewsiti Mullungdung

(V) T. murdochae Inverloch

(A} Tmesipteris elongata Morwell Natlonal Park

(A) Assessed as rare throughout (V) Assessed as rare in Victorla, but may be

Australla more common elsewhere
* Hybrid between C. cunninghamii

and ¢. australis
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Appendlx 4E

PRINCIPAL NATIVE TREE SPECIES FOUND IN S0UTH GIPPSLAND AREA, DISTRICT 2

fotanical name

Common name

Hotes

Apacia dealbata
A. mgarnaii

A. malanczylon
A, verniofflua

Acmena amithil
Atherosperma mosahatum
Bankeia tntegeifolia
5. serrata

Caguaring litteralis
. stricta

Bucalyptus aremaphloia
bazteri

boaiptoana
bridgeetana
camaldulonein
sephalocarpa
aongideniana

B O Try DY O Dy

eypellocarpa
globoidea

Dy Oy bm

glebulua

kitaontana
melliodora
. muellerang

B 0 by

B. nitida

. obligqua

E. ovata
E. paweiflora
E. polyanthamos
E. radiata

E. regnang

E. rubida

. sigbari

g
3

. tereticornis
» viminalie

E. yarraenata
Exoparpos auprsasi{brmia
Rothe fague cunninghamii

Silver wattle
Black wattle
Blackwood
Varnish wattle

Lilly-pllly
Southern sasszalras
Coast banksla

S5aw banksla

Black she-oak

Drooping she-oak
Scent-bark

Brown stringybark
Gippsland grey box
But-but

River red gum
Silver-leafl stringybark
Yertchuk

Mountaln grey gum
White stringybark

Blue gum

Bog gum
Yellow box
Yellow stringybark

Shining peppermint

Messmate

Swamp gum

Snow  gum

Red box

Rarrow-leafl peppermint
Mountain ash
Candlebark

S1lvertop

Forest red gum
Manna gum

No common name
Cherry ballart
Myrtle beech

Widespread (absent Wilsons Fromontory)

Widezspread (absent Wilsons Fromontory})

Widespread

Northern foothllls of Strzeleckls; southern foothllls west
of Jack River

Wilsona FPromontory

Strzeleckia, Wllsons Fromonktory

Coastal zone

Coastal zone east of Walkerville, south-eastern and eastern
foothills of Strzelecklis

Latrobe Valley, Mullungdung, Wilsons Promontory

Waratah Bay, Wilsons Fromontory

Mullungdung, Yinnar, Moe, Rintoul Creek

Wilsons Promontory, Mirboo North

East of Woodside, Stradbroke

Wideapread north and east of study area

Traralgon, Flynn, Giffard

Mullungdung, Stradbroke, Yallourn, Won Wron, Meenlyan
Tyers, eastern foothills of Strzeleckls, Mullungdung,
Dickies Hill {absent Wilsons Promontory)

Widespread, cccaslonally at Wllsons Promontory

Monkey Creek, Tyers, Gormandale area, Alberton West, Agnes
River

Strzeleckis, Wilsons Fromontory, Mullungdung, Won Wron,
Traralgoen South

Hedley to Outtrim, Wilsons Promontory, Snake Island
Leongatha, Mullungdung, Traralgon, Tyers

East of Welshpool on coastal plaln and foothllls, Wilasons
Fromontory

Wilsons Promontory and ceastal plains to the east, Monkey
Creck

Widespread and variable (due locally, perhaps, to
hybridization with mountaln ash and brown stringybark) -
among these distinet forms:

so=called 'mountain form' on rldges in eastern Strzeleckls;
var. disgocarpa on Wilsons Promontory

Widespread (uncommon Wilsons Promontory)

Morwell, Yanakle, Yinnar (rare)

Traralgon, Tyers, Boodyarn, Won Wron

Widespread (absent Wilsons Promontory)

Strzeleckls, Wilsons Promontory, Bouth of Fish Creek
Morwell Bridge, Ylnnar

Rintoul Creek, northern slopes of Strzeleckls, Mullungdung,
Calrossle

Flynn, Traralgen, Loy Yang

Rough=barked form: plains of Latrobe Valley ccastal plalns,
Corpner Inlet islands, Yanakie;

Smooth-barked form: Strzeleckis, Bintoul Creek

Morwell, Flynn Creek Upper, Loy Yang, Tyers

Widespread

Strzeleckls, Wilsons Fromontory
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Appendix BA
BIRDS

These llsts apply only to the study area. Nelighbouring regions are not conslidered.
The following abbreviations are used. An asterlsk (¥) indicates an exotic specles.

Distribution Habitat Status
T Throughout study area F General forest habitat M Migratory
I Islands C Coastal communities N Nomadie (numbers
C Coastal plains and H Heathland fluctuate)
shoreline A  Agricultural land and ¢ Common
L Latrobe Valley and grasslands F Frequent in favoured
Boola Forest W Wetlands, rivers and habitat
S Strzeleckis creeks U  Uncommon
W Wilsons Promontory S Softwood plantations V Very unusual
0 Ocean 0 Ocean R Rare (or rarely recorded
M Mullungdung - Boodyarn E Estuary in the case of seabirds)
B Beach B Known with certainty to
T Towns breed in study area
Ae Aerial

Common names and thelr sequence have been taken from the publication:

Norris, K.C., Gilmore, A.M., and Menkhorst, P.W. Vertebrate fauna of South Gippsland.
Memoire of the National Museum of Vietoria, 1979, 40, 105--99.
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RON-FPASSERINES
Common fame Selentific nase Distribution Hebitat Status Remarks Nest location
Emil Dromains novaehol Landioe WM FHS CH Ground
Great created grebe Podicepn cristatus 1co WE u Floating on water
Honry=headed grebe Poliocephalus policcephalus Ico WE c Fleating on water
hustralasisn grebe Tachybaptus novashel Lowdias T W UB Floating on water
Rockhopper penguin Eudyptes ahrysocoms L 4] nw Breeds in Antarctic
Little penguin Exdyptula minop ICOW 4] CB Islands Burrows in dunes
Wandering albatross Meomedea exulane +] Q R
Black=-browed albatroas Momedaa me lanophrye o 5] NE
Grey-headed albatross Memedea chrysoatoma o 4] NR
Yellow=nosed albatross DMemedea chlororhynchon ] #] MR
Shy slbatross Dicmedea cauta ] [¥] NP Common off Wilaons
Promontory
Southern glant-petrel Macronectas gigantens 0 [} NR
Korthern ginnt-petrel Macronectes halld 0 o Nu
Southern fulmar Fulmarua glasialoides a o L]
Cape petrel Laption capenoe a o HE
Crent-winged petrel Prerodroma meoroptera 4] ] N
White-headed petrel Prerodroma lessonii o 0 NG Dead birds frequently
found on Wilsons
Promontory beaches
Soft-plumaged petrel Pterodroma mollia a o NR
Blue petrel Halobaena caerulea 4] o NR
Bromd-billed prien Pashyptila vittata 0 o N
Legser broad-billed prion Pachyptila salvini 4] o NF
Antarctic prion Pachyptila desolata 4] o NR
Slender=billed prion Pachyptila beleheri o a NE
Fairy prion Pachyptila turtur [+ a HR
Flesh=-footed shearvater Puffinue carneipes ¢} o HE
Sooty shearwater Puffinus griseus Q a ]
Ehort-tailed shearvater Puffinue tenuirogtria CIw 4] NGB Breeds offahore Burrows in dunes
{nlands
Fluttering shearvater Puffinug @ ] 0 Ku
Hutton's shearvater Puffinus huttoni o 0 KR
Little shearwvater Puffinug cagimilia ] Q ]
Wilscns storm-petrel Oocanites poeanious o o HH
White-faced storm petrel Pelagodroms maring L] 4] L] HBreeds Mud Island,
Part Fhillip
Common diving-petrel Peleoamoldes uringtriz b} V] NUR Breeds offshore Burrows
islands
Australian pelican Pelecanus conapleillatus IcL WE N Hare Wilsons Ground
Pramontory
Australasisn gannet Morus servator 14 0 HC Ground
Darter Ankinga melanogaater CLW WE R Trees in avamps
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Cammon name Selentifle name Datribution Habitatr  Status  Remarke Reat location
Black-faced shag Leweocarbe fuscescens IcW E C Brecds Tosmanian Rock=ledges

islanda
Great cormorant Phalasrooorar oarbo T WE U Rock=ledges, tree

) Common Corner Inlet, branches

Pled cormcrant Phalacrocorar varius o E U} Shallow Inlet, Trees, ground
Little black cormorant Phalaarocorar suleirostris CLO WE U Anderscn Inlet Trees
Little pled cormorant Phalacrocorar melanolawcos T WE u Tree branches
Paclfic heron Ardea paci fica T AWE u Iree branches
White-Taced heron Ardea novgehol landiae T AWE ch Tree branches
Cattle egret ® Ardeola ibia ICLW A o Trees, bushes, reeds
Orest egret Egratta alba ICLW WE u Treea
Little egret Egretta garzetta Ic WE R Trees
Enstern reef egrat Egretta sacra W W HR Ground, cliff ledges
Rufous night heron Kyeticorar caledonious c W BR Tree branches
Austrnlasisn bittern Hotaurue poiefloptilus CLW WE R fwamps und Feeds

watercourses
Snered lbis Threskiomis aethippiog T AWE CB Heeds
Strav-necked ibis Threskiornis spinioollis T AW o] Hesds
Royal spoonbill Flatalea ragia IcL E u Tree branches
Yellow=billed spoonblll Platalea flavipea ICLW WE U Tree branches
Black Bwan Cygmun atraiue T AWE CH Ground
Cape Barren goose Cerecpaia novaechol landiae Ic AE RE Breeds on granitic  Ground

offahore ialanda
Australiasn shelduck Tadorna tadomotdas T AWE CB Hole in tree, bank
Paciflc black duck Ange supercfliosa T WE CH Giround
Mollapd ® Anap platyriynshon C W B Fecorded from Ground

Jack Smith Lake
Grey teal Anag gibbert frone T WE C Ground, hole in troe
Chestnut teal Anas caglansa CW WE F Ground, hole in tree
Australasian shoveller Anaps rhynchotis T WE H Ground
Pink=eared duck Malaooriynohus membroiaoeus oW WE NE Reeds
Hardhead Aythya oustralis T W HE Ground, hole in tree
Maned duck Chenonetta Jubata T AW CR Hole in tree
Blue-billed duck Oryura australis WC W u Ground
Musk duck Biztura lobata T WE u Ground
Oaprey Pandion haliaetua W [v] HE Rock ledges, trees
Black-shouldered kite Elanup motatus T A MU Troe branches
Letter-vinged kite Elanua soriptus W A MV
Whistling kite Haliantur spharumas T FHAW uB Tree branches
Hrown goshawk Asoipiter fasciatun T F u Tree branches
Collared aparrowhavk Acaipitar ofrrhosephalus cg CF R Tres branches
Grey goshavk Acaipt tar novashol lLandiae WE F u Tree branches
White-hellied sem-eagle Halfaeetus lewsogaster oW E uB Tree branches
Wedge-tolled sagle Aguila audar i FCHA FR Tree branches, rock

ledges

Little eagle Hieraaetus morphnoides iy FA U Tree branches
Marsh harrier Cirous aerugtnosus T AW cB Ground



Common fame Selentific pame Distribution Habitat  Status Remarkn Neat location
Black faleon Faleo sulmiger [ c i Tree branchea
peregrine falcon Faloo peregrinu T FCEA uB Rock ledges, hollow
trees
hustralian hobby Faloo lomgipennis T FCHAT u Tress
#rown faleon Faloo berigora T CA u Trees
justralian kestrel Faleo cenchroldes T CA CB Hollow trees, rock
crevices
Stubble quail Coturmiz novaezelandioe T A WU Ground
Brown quail Cotwrmiz augtralis £s HA u Ground
King quail Coturnizs ohinenais W H ] Ground
califernin quail * Lophortyr salifornisus [ A R heelimatized Ground
King Island
Fainted button-quail Turmiz varia T F H Ground
Buff=banded rail Rallue philippenoia T Al RB Tussockn
Lawin's rail Rallus pectoralis W W F Feeds
Baillon's cruke Porzana pusflls W W I3 Reeds, lovw shrubs
in water
Australian crake Porzana [luwinea W W R Tussocks
Spotlesa crake Poregna tabugnsis W W R Tusgocks
Dusky moorhen Galltnula tenebrosa T W HR Tussocks, reeds
Purple swamphen Porphyric porphyric T W il:} Tussocks, reeds
Evrasian coot Fulfea atra T W R Recds
Brolgn Grus rubioundur W W R Recorded from
Wileons Promontory
Pied oystercatcher Hoematopus lomgirostiris c B cB Beaches Beachen
Booty oystercatcher Haomatopun fuliginceun C B i} Fraguents rocky Focky beaches
beaches
Masked lapwing Vanallus milea T CAWT CR Ground
Banded lapwing Varnellua tricolop c A R Woodside - Alberton Ground
Aren
Grey plover Pluvialis squatarcla Ic EB MR Breeds Arctic
Lesser golden plover FPlurialin domintog 1c EB MR Breads Arctic
Hooded plover Charadriue rubricollis oW E# us Breeds Australin Ground
Mongoling plover Charadriue mongolua C EB MR Breeda Himalayas,
Siberia
Double-banded plover Charadriug blolnotus c EB MU Breeds New Zealand
Large aand plover Charedriue leschenaultii c EB MR Bresda Huasia
Red=capped plover Charedriue ruficapillue c EB UB Breeds Australia Ground
Black=fronted plover Charadriueg melanope WM WER MU Breeda Australis Ground
Black=winged stilt Himantopus hirmamtopus L4 WE R Ground
Banded atile Cladorhynchua lewcosephalus c WE NE Frequents salt Ground
lakes near coast
Red-necked avocet Recurvirostra novaehollandiae © W R Ground
Fuddy turnstone Ararapia interpres c EB MH Breeds Arctic
Eastern curlew Numeniue madagascarienaia Ic MC Breeds Siberia
Whinbrel Mumenive phasopus 1c E MR Hreedn Anin
Little curlew Mmeniiue minutun W WE MR Hresds Siberia
Grey=tailed tattler Tringa brevipes c E ME Bresds Siberia
Common sandpiper Tringa hypoleuscs c E MR Breeds Asia
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Compot name delentlrle nume pDistributlon Habitat Otatus  Hemarks lieat location
Greenshanik Tringa mrbuloria Ic E MU broeds Aain
Terek sandplper Tringa terek Ic E M Breeds Siberin
Lathan's salpe Gallinage hardiiokid T AW M Breeds Japan
Har-talled godwit Limosa lappomioa I E NC Breeds Aretic
Red knol Calidrmia oconutus o E MR Breeds Arctic
Great Rnot Calidris temuircstris I E MR Broeds Siberia
Sharp=-tnolled satdpiper Calidris acuminata I WEB MU Breeds Siberia
Red-necked stint Calidrie ruftcollia e WER HC Brecds Siberia
Turlow candpiper Calfdrie fermginea 0 E HC Breeds Siberia
Smnderling Calidris alba Ic B il Breeds Arctic
Great akus Srereorariue skug o o MF Breeds New Zealand
Aretle Jaeger Stersorariye parasitious o o MF Breeds Arctic
SElver gull Larus novashollandice ICHO CWOEH CH Ground
Faclfic gull Larua paci fious 1CW0 COER CH Grownd
Eelp #ull Larug dominioanus W DER HE New Zealand Graund
apeclesn

Whiskered tern Chiidoniae hybrida & W il Breeds Australis Floating on water
White-wlnged tern Chididemiae lousoptora g o MR Breeds Europe, Asis
Gull-billed tern Gelochelidon nilotioa Ic WE R Breeds Australia Ground
Caopinn tern Hydroprogre caopia Ic WER u Breeds Australias Sand
Common tern Storma Rtrunds Ic ER MR Broeds Arctic
Arctic tern Stera paradisaea W ] MR Breeds Arctic
White=fronted tern Srerna atriata We Cu MR Breeds New Zealand
Little tern Sterme albi frong C ER RE Breeds Australis Sandbars
Fniry tern Sterma nereis Wi EB HE Breeds Australia Sandbara
Crasted tern Sterma bergii W o CH Ground
Feral plgean *® Columba Ifwvia CL AT B Hole in tree, builldings,

cliffs
dpotted turtle-dove ® Streptopalia chingnais CL w un Trees, scrub
Common bronmeving Fhapa chalogpeera T F Ul Shruba, low trees
Brush broncewing Phape & lagoie T F uB Shrubs, low trees, ground
Wongm pd peon lewcosareia melanoleuoa L F HE Fintoul Creek Tree branches
fellow=tniled black-cockatoo Calyptorhynchus funemiue T F F Hole in tree
Gung=gung cockatoo Callovaphalon flebricts T F ' 5 Hole in tree
Galah Casatua roseicapilla B AT H Hange increasing Hole in tree
Pink sockatoo Capatua leadbeatari W A v FProbably aviary

escapes

Sulphur=crested cochatoo Cacatua galerita Lc Fh u Hole in tree
Ealnbow lorikeet Trichoglovsue haematodus oW FC NG Hole in tree
Musk lorikeet Tlogeopeitte sonoinng [ F NE Hole in tree
Purple-crowned lorikest Glossopeitta porphyrogephala W FC R Hole in tree
Litele lorikeet Glesnepaitta pusilla LC FC R Hole in tree
dealy-breasted lorlkest Trichoglossus shlorelepidotua © c nw Hecorded Inverloeh
Australion kling-parrot Alfaterun ocapularis L& F HR Tree hollows
Cookatfel Nymphioun hollandicus L c ¥ Vagrant Hole in tree or stump



345

Common Tame Selentific name Dstributicn Habitat Etatua  Remarks Heat location
Ground parrot Pozopurus wallious Wi i fi Ground
Swift parrot Lathamus digsolop [ F MU Hormally breeds
Tasmania but soms
stay in atudy area
OVEr Summer
Crimson rosella Flatyoercug ealagans T F CH Hele in tree
Esgtern rosells Platyoaraus eximiug T FA CB Hole In tree
Fort Lincoln parrot Bamardine zonariug [ c v Population originat-
ed from aviary
EECAPERS
fed-runped parrot Paephotus haematonotus W AN HR Hole in tree
Blue-winged parrot Neophema chrysos tomg T FCHA CB Hole in tree, atump
Pallid cuckoo Cuculug pallidus T FA HC Parasitic
Brush cuckoo Curulun variclosus L F MR Haunted Hills, Parusitic
Rimtoul Creek
Fan-tailed cuckoo Cuculua pyrrophare T FC MCE Parasitic
Horafield's bronze-cuckoo Chrysococayx bagalis T FCH ] Purasitic
Shining bronze-cuckoo Chrysococayr Lucidus T F MU Parasitic
Powerful owl Fingr strenus 3 ' RE Unverified report Tree branches, hollows
Wilasons Promontory
Southern boobook Winox novaeseelandiae T F CH Recorded Seal Ia. Hole in tree
Barking owl Ninox connipens L A R Ocenslonally nests Hole in tree
in rabblit burrows
Barn owl Tyto alba T A c Recorded Notch Heole in tree
Ialand
Eastern grass owl Tyto longimembria H c NE Tusaocks
Sooty owl Tyte tenebricosa 5 F il Reported Tarra Hole in tree
Valley and
Wilsons Fromontory
Tawny frogmouth Podargus etrygoides T F H] Tree branches
Australlian owlet-night)ar Aegotheles eriatatus cLs F H Hole in tree
White=throated night)ar Caprimulgue mystecalis 5 F R Ground
White=thronted necdletail Hirmmdapur caudacutus T A MC Breeds Himalayas,
Biveria
Fork=tailed swift Apus pastficus T A MR Breeds Himalayas,
Hiberia
Azure kingfisher Cayr aaurea gL W R Hole in bank
Laughing kookaburra Dacele novaeguineas T FCA CH Hole in tree
Sacred kingfisher Haleyon aancta T P iy Hole in tree or bank
Ruinbow bee-eater Mgrope ormatug L A MRB Breeds Tyers - Hele in sandy bank

Glengarry Ares
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Common name Gelentific name Distribution Habitat Status Remarks Heat location
Supert lyrebird Monura novashollmdiace CcLs F F Introduced into Ground, scrub, troes
Wilson's Promontory
but did not survive
Singing bushlark Mirafira javarnioa W A NE Ground
Skylark ® Alauda arvenais LC A c Ground
Weloome swallow Hirundo necxena T Flla CH Cliffs, bulldings
Tree martin Cearopis migricana T FHA u Hollow in tree or cliff
Falry martin Ceeropts artel CWM HAW HC Hollows in trees or
caves, bulldings,
river banks
Richard's pipit Anthus novashollandiae T A uB Ground
Black-faced cuckoo-shrike Copaetna novashollandiae T FHST c In all treed Tree branches
habltats except
tall apen=forest
White-teliied cuckeo-shrike Coraring papusnsia L F R Tree branches
Clcadabird Coracina tenuircetria L F R Boolna forest Tree branches
White-winged triller Lalage swarit CLW FC HR Tree branches
Whnite's thrush Zopthera dauwma T FC Ch Fork of tree
Hlnckbird # Turdua marula T FCHAT Ch Shrubs
Song thrush * Turdus philomalos L AT RE Shrubs
Roae robin Petroica rosea LEW FA MRE Tall open forest; Serub, tree branches
farmland in winter
Fink robin Patroioa redincgaster T FA MHE Tall open forest; Tree branches
farmland in winter
Flame rabin Petroisa phoenicea T Fh MCH Tell open forest;  Tree branchens
farmland in winter
Searlet robin Petroica multicolor T F MCH Tall open forest; Tree branches, charred
farmland in winter stumpa
Emntern yellow robin Bopaaltria australie T FC cB Tree branches
Jacky winter Mlorowoa lewcophasa T F u Tree branches
Created shrike-tit Faloumoulua fromtatus T F F Tree branches
0live whistler Pashyoaphala olfvacea T FCH CB Tree branches
Golden whistler Paohyoephala pectoralis T F B Shrubs, small trees
Rufous vhistler Pachycephala rufiventrie T F CcB Shrubs, trees
Orey shrike=thrush Collurincla harmonica T FC CB Shrubs, trees, ground
Hlack-raced monnrch Monarcha melanopsts W FC MH Tree branches
Leaden flycatcher Myiagra rubeoula LW F NR Tree branches
Satin flycatcher Mylagra oyanoleusa T F MUR Tree branches
Festless fiycatcher ra inguista cLs A KR Tree branches
Rufous fantail dura ripifrona La F cB Tall cpen forest Tree branches
Grey fantail Rhipidura fuligincaa T FCHAS CcB Tree branches
Willle wagtail Fhipidura lewcophrys T A cB Tree branches
Eastern whipbird Paophodan olivacens T F CB Low bugh
dpotted quall-thrush Cinologoma punctatum T ¥ B Ground, tussocks
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fammon RAmE Belentifiec name Distribution  Hahitnt Status Remayka Nest location
flamorous reed warbler Aorosephalus stentoreun T W i Reeds
Little grassbird Megalurus gramineus CLM WE (] Alsc an Boss Lo serub
Stralt {slands
golden-headed cigticola Cisticola exilin CL WE CH Thick shrubs
Rufous songlark Cineloramphus mathewsi WH F B Greund
Hrown gonglark Cineloramphue oruralis LWM F Mi Ground
Superb falry-wren Malurus oyanaus T FCHS Ch Low shruba
Sauthern efu=wren Stipiturte malachurue c H CH Low shruba, tussocks
Fllotbird Pyemoptilug floccosus Ls F uB Ground
Large-lilled scrubwren Serioornie magnirogtrie LEW F B Mature tall Trees, tree=ferns, vines
open forest
Wrlte-browed scrubwren Sericornig frontalis T FCHWE CB Dense shrubs Ground
Cpestnut-rumped hylacolm Sericormis purrophygtus WK F RB Woodlands with Low shruba
heathy understorey
Calamanthus Sariccrnis fuliginogus T HE ca Unecamon in heath Low dense shruba
weebill Smtapornts breviroairis W ¥ R Low gorub
Whiite-throated gerygone Gerygone olipacen L F MR Tree branches
frovn thornbill Acarithiza pusilla T FUHW CE Dense shrubs Low bushes
BufT-rumped thornbill Avanthiza reguioides T F u Serub, low treos
fellow=rupped thornbill Acanthiza chrysorrhoa T A [4:} Scrub, low treen
Yellew thornbill Acanthiza nana T FC RE Tree branches
geriated thornbill Acanthiza lingata T F CH Tree branches
Yaried sittells Daphognositia chmaoptan: T ¥ cB Tree branches
White-throated treseresper Climaetaris leusophara T F ¢ Hole in tree
hed-broved treecreeper Climgoterin erythrops T F ] Tall open forest Tree hollow
frovn treecreeper Climaeteria piouwmug W F R Tree hollow
Bed wattleblird Anthoshaeva carumeulata T yi c Woodland with Tree branches
Little vattlebird Anthochaera chryscplena c ¢ c Bankaia spp. Tree branches
olay friarbird Fhilemon cornioulatun M ¥ H Tree branches
Regent honoyeater Kanthomyza phrygia L F HR Tree branches
Bell miner Manoring melanophrys LM F FR Tree branches
foloy ainer Manoring melanocephala T F Un Tree branches
levin's honeyeater Moliphaga lenfnid Ls F RE Tree branches
Tellow=raced honeyeater Lishinpatomus chrysopa T F ce Bhrubs, trees
Singing honeyeater Liohenostomus pPLregoens C C H Shrubs
White=enred honeyenter Liehenoatomus leucotia T FC B Low ahruba
Tellow=tufted honeyeater Lichenoatomua meloopa LM F u Frlated helmeted Tree branches, low
honeyeater reput= ocrub
odly once common
In Btrzeleckis
¥hiteplumed honeyeater Liehanoatomus paniotllatun T FT c Tree branches
Erovn-headed honeyeater Melithreptus bravirosteis T F HCR Tres branches
¥ilte-nnped heoneyester Melithiaptus lunatus T F C Tres branches
srescent honeyeater Fhylidonyrie pyrricptara T FCHE CB Dense shrubby Shrubs
siratun to Bm
fev Bolland honeyeater Phylidemyrio novashollandioe T o ] Low trees, thick shrubs
Twny=crowned hopeyeater Phylidomyria malanopa cW H CB Low shrubs
Emstern splinebill Azanthorymahus temuireatria T F CB Tree branches, thick
Beril "
soarlet honeyeater Myzomela sangutnolenta W F ] Tree branches



Commmor e Sclentlric home Dlavrlbution Habitat Status Femarka Hest location
White=rrantod chat Ephthicmmra albirenn T CAWE ca Low ghrule, tall grass
Miatletoebird Hogewn himmdinaceumn T F L] Tree hranches
Spotted pardalote Fapdalotus pumotaing T F {8 Hole in tree or bank
Strinted pardalote Pardalatus atriatus T ¥ iz} Hole in tree or bank
Hllvereye fontercpn Lataralfa T FCH [ Thickets of Shrubo, amall vreen
ahrubs
furapenn goldfinch ® Carmguelia candueilin T AT CB Shrubs, low trees
Eurapenn greenfinch ® Carduelia chioria 1 er il Shrube, low trees
Houge sparrow * Pasgor doweatious T AT CH Buildinge, shrubs
Tres sparrod ® Feargar montanug e e A Hollows In trees
Berd-browed flretall Emblama tomporalia T E CB Shrubs, emall trees
Beautiful firetail bmblema bella T i R Shrubs, small trees
Cotmon starling * Sturmus vulgaris T AT (43 Buildings, holes in
Lrees
Common myns T Acridothores triatte T AT CR Holes in trees
Olive-backed oriole Orfolus pagfttatua LM F NCE Tree branches
Satin boverblrd Peilonorhynohus 000 laceud L F MR Boola forest Tree branches
White=winged chough Copeopax milancrhamphos Lk F u Troe branches
Australian magple=lark Gralling eyanolanca T FAT B Tree branches
White=browed woodswallow Artamus aupered [loiua CEWR Fh HH Tree branches, shrubs
Dugky woodswallow Artamus cpanopleiug F (o Tres branches
Grey butcherbird Cracttcuwr torquatus T Fh i} Tree branches
Australinn magpie Gyrmorhing tibicen T AT B Tres Lranches
Pled curravong Stmepera graculing Wis FCRAS MR Tree branches
Grey curravong Stmepera weraioolop T F HB Tree branches
Australinn raven Corvus coronoiden T FA CB Tres branches
Forsst raven Corpus tasmandious W F CH Tree branches
Little raven Coryvun mellopd T F C Tree branches
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Appendix 5B
MAMMALS

The abbreviations used in this list are the same as those in the list of birds,
except for the followlng:

Status

R Hare He Restricted

U Uncommon W Widespread

C Common ot Survival doubtful

Common names and thelr sequence have been taken from the publication:

Norris, K.C., Gilmore, A.M., and Menkhorst, P.W. Vertebrate fauna of South Glppsland.
Memoirs of the National Museum of Vietoria, 1979, 40, 105--99.
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Sommon e Selentifle nome Distribution Habitat Statua Rerenrka

Echidnn Tachyglosaua aculeatus T FCHS CW Reported Snake Island

Flatypus Oyt tharhynohug. ot nwe i W Uhe Not on islanda

Tiger cat Damyrue mxaowla tun WL F Red Few recent peports

Quall Dasyurua piveretnug W < Fie Sight records in 1960,
no specimens collected

Tunn Phascogale tapoatafa T FC W Hot on ialands

Brown antechinds Artechingg mtugrtid T FHiS CW Hot on islands

Swalnscn's mntechlnue Artachinua avainaonii SWM FCHS CW

Swamp nntechinug Anteohinus minima ICWM CHW URe Common on Oreat
Glennie Islmnd

White=rooted dunnart Swinthopata Leucopul CLW FCH URe

Short-nosed bandicoot Fanodon cbesulue cL FCH oW Weatérn part of study
Hres

Long=nosed bandicoot Paramaelea naruta T i CW Nat on islends

Common wosbat Vombxatua urainua T FCH CW Not on {slands

Konls Phasoolaratons oingraun T F CW

Hrush-tolled possum Trichoaurua pulpeoula T FAST W Hot on islends

Bobuck Trichosurun canimua WM F Che Reatricted to dense
Bully vegetation in
foothille; forested
ranges

Common ringtail Poeudochelrun peregrinug T FOWST W Not on islands

Sugar glider Petaurue breviseps T F ol Not on islands

Yellow=bellled glider Petaurus auetralis a1} F UHe Heported from Balook

Greater glider Sehoimobates volana LEM F W

Feathertall glider Aorobates pygmaeus LSWM F CK Northern half of
study area; speoimen
collectod Wilsons
Premontory 1980

Eastern pyEmy possum Caroartetug nanug ICLWK FC cH

Potoroo Fotoroua tridastylug w2{1) cH URe Reported from Balock,
Tarra Valley

fed-bellied pademelon Thylogale billardierii W [ H RS Mo recent sightings

Enstern grey kangaroo Maeropue giganteus CLWM FCAS W

Red-necked wallaby Macropus rLeaNE M FH CRe

Black wallaby ¥allabia bicolor T FCHS R

Grey=headed fruit bat Pteropus policcephalus cL CAT RAe Ooensional wagrant

Red flying fox Praropus asoapulatus CcL CAT HRe Ocennlonal vagrant

Little bat Epteaicus pumilus T FA CW

Gould's wattled bat Chalinolobue gouldif T FA W

Bent-winged bat Miniopteris schrefberaii CLW FA URe Shelters in caves

Lenser long-enred bat Nyotophilua geoffroyd T FUA oW



Common e Belentifie nome DMarvribution Habitat Statun Kemarks

Hnre ® Lopud europasug CcL Cas LW

Habbit ¥ rgatolagua ound aulud f FUHAS oW

Bush rat fattus fuacipes T FCHG oW

Hlack rat ¥ Rattus ratiue T CHAST W Abundant In coastal
dune serub

Swamp rab Rrteug lutpeolnn T FCHW LW

Hew Holland mouse Paeudomys novaehal Landiae CWM FH REe leath and woodlmnd
with heathy understorey

House mouse ® Mua redgoulul T FCHAST CW

Broad-toothed rat Maatacomys fusous W FH Hfe

Water rat Hydromys shryeogantay T Wi UBe

Dingo Conia familiaris L ¥ fed

Fox * Fulpea pulper T FCHAS W

Cat [fornl) ® belin catus T FCHAS Y

Auntralian fur seal Arctocephalus puaillya 10 a W

Hew Zealand fur seal Arctovephalus foratari 4] 4] AR

Leopard gseal iydrurga leptonyx a 0 HRe

Fallow deer ® Dama dama 1 FC e Grassy clearinga on

, Bunday Island

Hog deer ® AxXia porceinug IcW FCH CRe

Ensbar deer ® Cervug unioolor La F Fifie

Goat * Capra hircus 18 F RRe Sunday Island

Strap-toothed whale ** Memoplodon layardif v] V]

Sperm whale ** Physater agtodon a 0

Southern rlght whale *% Balasma glactalis quatralis o

Bettle-noped dolphin *® Tureiops frumcatus 4] +]

Bisso's dolphin #% Grampua grigeun a o

Killer whale ®% Opoinua orod a o

Pilot whale ®® Globisephala malacna 0 o

* These oceanic mammals have been

sighted as specimens washed up on to beaches.
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Appendix 50
REFTTLES

The abbrevistlons in this list wre the same ws thope In the List of nummnls excepr that in the Habitat column B represents rocky nrens.
The LIst has been complled from the same source as the lists of birds and mumeals.

Comman rames Selentific name istribution Hebitnt Status Temnrin

Long=necked tortolse Cheloding longieollia L W Che

Jacky Lizard Amphibolurus miriogtiug oM u Ui

Lace monitor Varanug variue LEM F oW

MeCoy's skink Anetia maocoyt T F oW

Mourning skink Eqwrmia coventryt oW W Afe

Black rock skink Egermia saxatilia 8 FR B

White's skink Egurmia whittd CLW H oW Isnlated cccuronos on
Seal Islend

Delloate skink Lampropholis dalicata M il Che

Garden skink Lampropholis guiohenotd T ¥R oW Hot in tall open forest

Weasel dhink Lamprophalis musteling ChM W

Coventry's skink Letoloptama  coventryi 8 F Ubte

Grass akink Letolopiamy entrecasteaurii CH - URe

Metallle skink Lefolopiamy metallica T FC oW On mast §slands

Three=11ned skink Letolopiams tpdlineata oM FCH e

Bougninville's skink Leviata bougainpiIlid C ¢ UHe Isalated sceurence on
Senl Island

Spencer's skink Pagudomoia apanineri W F e

Southern water akink Sphanomorphus tymperos T FHAWS CH

Blotehed bluetongue Tiligua nigrolutea T FCHAWS oW

Common blustongie Mifqua acincotides oM FA R Eantern part of atudy
aren

Copperhend snuke Augtralaps auperba T FUHAWS CW

Smnll-eyed snnke Cryptophia nigrasogng M FIit Filie

White=1ipped snake Dryadalia soronciden T FCHAWS W

Tiger anake Notaohis goutatus T FCHANS W

Brown enake Pagudonaja textilis oM F& ;7

Hed=bellied black enake Fagudechie porphyrizeus (2] W CRe Enatern part of atudy

area only



All mmphibians found in Australis ape members of the order Anura (the frogs).
in the list of mammals.

Appendix 50

AMFHIBIANS

The source and sbbreviations used are the same ag those

Common noe Sclentific name Dlavribution Habltat Status Resarks
Common eastern froglet Crinta eignifera T W CR
Haswell's frog Gaoorinia hoswelld M e URe Eastern Mullungdung
Foreat _
- Ceoopinia wictoriana T FW o
Giant burrewing frog Balefoporue australiasus L W HHe Small streams
Enstern banjo frog Limmodynaetes dumertllid T FCHAW CH
Brown-striped frog Li nastea peronii T FCHAW oW Dama and svamps
Spotted grasa frog Limmodymastea taamaniensia T AW Ok Farmland at higher
altitudes
Toadlet Fagudopheyne dendyi L ¥ LiRe
Southern toadlet Pacudophmme semimamorata T FAW W Molst locatlions
Yellow-apotted tondlet Uperoleia marmorata 13 W U Swamps in heathy
SouUnLry
Erown tree frog Litoria ewingii F il
Lesusur's frog Litoria legueurid W 0 In fast=flowing
atreams
= Litoria paronii L W HRe
Leaf green tree frog Litaria pﬁyzhﬂﬁm L W ARe
- Litoria pmiformia T ¥ oW
- Ltoria perremceii T FCHAW oW
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Aptreviacionn are as follows:

Appendix 5B

FRESH-WATER AND ESTUARIKE FISH SPECIES

Habltat

Distribution

Status

¥ Freah water
E Estunrine
H Marine (for part of life

Moot apecies ocour

throughout the atudy
ares; exceptions are

W Widespread

Uneocmmon g Common

Be  Restricted range

eyele) commernted upon in the study nres
Indlvidunlly
HATIVE FIZuES

Common name fSelentific name Habitat Statun Remarks

Pouched lamprey Geotria auetralia FM We Rarely seen maripe species:
breeding and larval stages
in fresh water

Short-headed lamprey Mopdaata mopdes M W Farely seen sarine species:
broeding and larval stages
In freah water

Freshwater hereing Potamalowa riohmondia FM Wl Upper reaches of streams

Grayling Prototmocter mamaena FE RBe Cennfdered endangered

Australian smelt Retropinna gamoni F We May enter salt water

Short=rinned eel Anguilla quatpalia M Wi

Long=Tinned wel Arguilla refmbardeis FM We

Yellow=ayed mullet Aldrichetta forsterd FEM We dporting flsh; coastal

Frashwater hardyhend Cratevocaphalus fluviatilia ¥ We

Small-mouthed hardyhead Athepinopomg microdtoma FEM We Primarily a marine specics

Blus-apot goby Poeudogobiua olorum FEK URe Towlett River only kpoun
location

Steiped gudgeon Goblomarphus australis F i

Blackfinh Cadopaio marmoratin F i Slow=moving atreams in
hille

Tupong Faeudaphricis urpilld FEM We

Plgmy perch Karmoperca aussralis F W

Estunry perch FPepcoalates colonores FEM We Sporting fish: coastal

Australian bass Fercalates noverdculeatus F Uke ¥erviman Creek, Tidal River (1)

Black breas Acanthopagrun butoheri E WE dporting flishy coastal

Common galaxiid Galarian maoulatun F W

Mountadn galaxild Galarias truttacewr F i

Cox's mountaln galexiid alarias brevipianis F i

Oronte mountain galaxiid Gatarias olidug F W

Dwarf galaxiid Galariella pusiliug F Lt

Flat-headed galuxiid Galaxian rogtratus F W

hptei: The freshwater crayfish Sucstacua a;-imn ls n common invertebrate ln Fresh water throughout the study aren



Appendix SE (continusd)

INTHODUCED FISHES

392

Common name Sclentific name Habitat Btatus Remarks

English perch [redfin) Pereg fluviatilie F Uke Latrobe River

Mosquito fish Gambusia affinie 1 4 WC

Rafinbow trout Salmo gatdnert P L Sporting Tieh; less
numerous than brown trout

Brown trout Salmo trutta F W Sporting fish; liberated
widely

Common (Eurapean) carp Cyprinug carpio F We Latrobea River System,

Tarvin River
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Appendix 6
DECLARED NOXIOUS WEEDS

Notes Common name Scientific name

A Amsinckia Amsinekia spp.

A Angled onion Allium triquetrum L.

A Apple of Sodom Solanum sodomeum L.

A Bathurst burr Xanthium spinosum L.

A Bindweed Convolvulus arvensis L.

CDF Blackberry bramble Rubus fruticosus L. agg.

A Boneseed Chrysanthemoides monilifera
(L.) Norlindh

BDG Boxthorn Lyeium ferocissimum Miers

BE Californian thistle Cireium arvense (L.) Scop.

AG Cape broom Genista monspessulana (L.)
L.A.5. Johnson

A Cape tulip, one-leaf Homeria breyniana (L.)
G.J. Lewis

A English broom Cytisus secoparius (L.) Link
(syn.: Sarothamnus scoparius
(L.) W. Koch)

A Fennel Foeniculum vulgare Mill.

A Flax-leaved broom Genista linifolia L.

BDG Furze Ulex europaeus L.

A Great mullein Verbascum thapsus L.

BG Hawthorn Crataegue monogyna N.J. Jacq.

- and 1ts hybrilds;
Crataegus laevigata DC.
(syn.: C. oxyacanthoides
Thulll.) - and its hybrids
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Appendix 6 (continued)

Notes Common name Sclentific name

BDGH Hedge acacia Acacia armata R. Br.
Hemlock Conium maculatum L.
Hoary cress Cardaria draba L.

A Horehound Marrubium vulgare L.

BDE Ox-eye dailsy Chrysanthemum leucanthemum L.

A Paterson's curse Echium plantagineum L.

CF Ragwort Senecio jacobaea L.

A St. John's wort Hyperiecum perforatum L.

BF Slender thistle or shore , Carduus tenutiflorus Curt,
thistle and €. pyenccephalus L.

A Soursob Oxalie pes-caprae L.

BF Spear thistle Cirsium vulgare (Savi) Ten.

A Spiny broom Calicotome spinosa Llnk.

h Stinkwort Inula graveolens (L.) Desf.

B Sweet briar Rosa rubiginosa L.

A Thﬁrn aﬁple Datura ferox L.

Datura inoxia M111.

" " Datura strameonium L.

A Tree of heaven Ailanthus altissima (Mill.)
Swingle

B Tutsan Hyperieum androsaemum L.

BF Varlegated thistle Silybum marianum (L.)
J. Gaertn

A Water hyacinth Eichhornia crassipes (Mart,)

Solms-Laub,
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Appendix 6 (econtinued)

Notes Common name Sclentific name

A Wild teasel Dipsacus fullonum L. ssp.
fullonum

A Wild watsonia Wateonia bulbillifera Mathews
and Bolus

A Sparse

B Moderate

C Dense - partlcularly on areas not fully used for primary

production

D Infestations increasing on non-farming areas

E Infestations increasing on pastured areas

I3 Would increase rapidly without rigid control measures

G Excluding existing hedges not exceedling 2 metres 1n helght

and 1 metre in width
H Native species




PLANT SPECIES IMPORTANT TO AGRICULTURE

{Listed in order of appearance in Agriculture chapter)

Appendix 7

Common name Botaniecal name Common name Botanical name
Pastures Weeds

ferennial rye grass Lolium parenne Flatwesd Hypoehaerin radicata
White clover frifelium pepana Ribwort Plantage lanceclata
Subterranean clover Trifolium pubterraneum Common daisy Raellip perennis
Cocksfoot Dactylia glomerata Bracken Pteridium esculentum
Red clover Trifolium pratense Ragwort Senecic Jacobaea
Strawberry clover frifolium fragiferun Rushes Junews polyanthemes and others
Lucerne Medipago aativa Blackberry Rubua fruticoaus
Yorkshlre fog grass Holous lanatus Thistles Ciraium vulgare
Crested dog's tall Cynopurud eristatus Cipgium arvenaa

Rat's tall feacue Fulpia myuircs Carduus pyencecephalus
Sweet vernal-=grass Anthorgnthum odoratum Capeweed Arsothesa calendula

Suckling clover

Trifolium dubium

Wild radish

Faphanus raphanistrum

Lotus Lotue spp. Dock Rumex artopus
Rumex brownii
Sheep sorrel Rumexr acetooalla
Appendix B
AIRSTRIFS ON PUBLIC LAND
({Reference: Warragul 1:250,000 (8J55-=10))
Name Grid reference Operator Elevation
glrrales 453 251 F.Cc.v. 260
{dack River}
Mount Tassie 55 266 F.C.V. 600
Olsens (Mirboo L8 25% F.C.V. 4zt
Easat)
Wilsons Fromontory 427 198 N.P.5. 30
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APPENDIX 9

Production of synthetic fuels

Coal-to-0ll converslon plants having a
total capacity of 300,000 barrels a day
would be capable of supporting the ex-
isting Victorian refineries, and ccould
satisfy Victorian demand to the year
2000.

Frocesses suggested for converting coal
to o1l fall into three main groups -
namely, pyrolysis processes, gasificat-
ion processes, and hydrogenation pro-
cesses. Though hydrogenation processes
are potentially the most efficient for
producing oil from coal, none of the
above would be consldered commerclially
viable under prevailllng condltlons
(1980). They could, however, be econom-
ic before the turn of the century.

Pyrolysis

Fyrolysis processes lnvolve heating coal
in the absence of alr to yleld tar, gas,
and char products. The tar extracted
may be upgraded to lighter fractions by
combining it with additional hydrogen.
Processes of this type have been used
industrially for many years 1n East
Germany. A recently proposed varilation
of this process that involves fllash
pyrolysis may be able to substantially
improve the efficiency of conversion of
coal to oil,

To produce 100,000 barrels a day (16 Ml
a day), the raw coal requirements for a
plant of the East German type would be
around 1%0 million tonnes per annum, or
some [lve times the current output from
Latrobe Valley open cuts.

Sufflecient char would be produced as a
by-product in this process to fuel many
times over the installed Victorian brown
coal electricity generating plant; the
disposal of this by-product would rep-
resent a major obstacle to the adoption
of this process.

Gaslflication

In gaslfication processes, carbon mon-
oxlde and hydrogen are produced and then
reacted at moderate temperatures and
pressures over catalysts to produce
hydrocarbons. The required mixture of
carbon monoxide and hydrogen is produced
by gasifying the coal with a mixture of
oxygen and steam. (This is the Fischer-
Tropsch process.)

Hydrogenation

Hydrogenation processes 1lnvolve the use
of hydrogenation reactions to remove
oxygen, nitrogen, and sulphur from the
coal and 1increase the hydrogen content.



Further direct hydrogenation of the coal
is achieved by adding liquid hydro-
carbons at high temperature and pressure
to the coal (sometimes in the presence
of a ecatalyst).

Solvent-refined coal processes basically
involve non-catalytic hydrogenation of
coal slurried with a liquid solvent
(usually derived from coal). When the
pulverised coal--solvent slurry 1s heat-
ed under pressure in a hydrogen-rich
gaseous atmosphere, the coal--solvent
slurry takes up some of the hydrogen and
the coal effectively dissolves in the
solvent, leaving a residue of insoluble
mineral matter ('ash') and usually some
undissolved coal substance.

The mixture is separated to give a
liquid coal--solvent extract and a solid
ash--undissolved coal residue. The
¢oal-=solvent extract is then treated to

361

remove the solvent, whileh 1s recycled
through the process, leaving a product
that, when cooled to ordinary temper-
ature, yields liquid oil and solid
solvent-refined coal.

Direct-hydrogenation plant is estimated
at this stage to require 30 million
tonnes of coal per annum to produce
around 100,000 barrels of o0ll per day.
Full development of the necessary tech-
nology, however, is thought to be some
5--10 years away. Currently the Victor-
lan government 1s associated with a
Joint Australlian--West German study
examining the feasibllity of applying
existing German technology usling a com-
bined gasification--hydrogenation
process.,

fnother hydrogenation process with pot-
ential is the converslion of brown coal
to methanol.
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