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FOREWORD

The Land Conservation Aet 1970 estab-
lished the Land Conservation Council,
whose functilon is to 'carry out invest-
igations and make recommendatlions to
the Minister wilth respect to the use of
public land in order to provide for the
balanced use of land in Vietorila'.

This report sets out to describe and
assess the natural rescurces of the
publie land in the Wimmera area,

and provides a factual basis on which
members of the community may base their
submissions to the Council. It ensures
that all those persons and bodles who
have an 1interest in the future use of
public land in thils area can obtaln and
study the basic Information, which the
Council itself will study, and so make
informed and constructive suggestions
to the Council for 1ts consideration.

In making this report available, the
government hopes that all interested
parties will be able to participate in
an informed fashion in the process of
considering how public land should be
used. It is hoped that, in makling sub-

Land Conservation Councll
44 St. Kilda Road
MELBOURNE , BUGM

missions, members of the community will
use as a basis the information provided
by this report. The Councll will make
its proposed recommendations only after
due consideration of those submissions.
This will then be followed by a period
for further submissions, which will
agaln be consldered by the Councll be-
fore its final recommendations are pres-
ented to the government.

Demands for land for various purposes
are many and varied, some of whilch are
compatible and some conflictlng or com-
petitive. It 1is therefore important that
the declisions made are based on factual
evidence, not on subjective criteria.

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

Submissions recelived by the Councll will
be available for inspection at the Coun-
cil's offices 10 days after the closure
of the submlsslon period.

oA

DAVID SCOTT
Chalrman
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(1)

LAND CONSERVATION ACT 1970

EXTRACT

Publiec land

"Publle land"™ means -

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

(1) unalienated land of the Crown
including land permanently
or temporarlily reserved under
sectlion 4 of the Crown Land
(Reserves) Aet 1978, State
forest and parks within the
meaning of the National Parks

Aet 19753

(11) wvested in any publie authority
(other than a municipality or
a sewerage authority withln
the meaning of the Sewerage
Digtricts Act 1958); or

(1ii) vested in the Melbourne and
Metropolitan Board of Works:
and

(b) any other land which the Govern-
or in Council declares under
sub-section (2) to be public

land for the purposes of this Act.

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

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

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

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

by proclamation published in the
Government Gazette declare any such
land to be publle land for the pur-
poses of thils Act.

Functions of the Council
Sectlion 5.
(1) The Council shall -

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



(2)

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

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

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

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

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

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

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

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

(3)

(%)

(vii)

(f) the ereation and preservation of
reserves for the conservation of
fish and wlldlife;

(g) the preservation of speciles of
native plants;: and

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

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

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

Investigations, Notices and Reports

Sectlon 9.

(1) The Councll shall not make any

recommendation under thls 4det 1n
relatlion to any district or area
without a prior investigation of the
district or area
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(2)

(3)

Before commencing an investigation
under pargraph (a) of sub-section
{1) of section 5 the Counclil shall
publish notice in the Government
Gazette, ln a newspaper clrculating
throughout the State and in a news-
paper circulating particularly in or
in the viclinity of the area or dist-
rict to be investigated stating that
an investigation of the distrlet or
areas described 1n the notice 1s to
be carried out for the purposes of
this det.

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

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

(b) give notice in the Government
Gazette of the publication of
the report, the address where
coples of the report may be
obtained or inspected and stat-
ing that any submissions to the
Council 1In relation to such
report will be considered by the
Council if they are made within
60 days of such notice; and

(¢) public notice in a newspaper
cireculating throughout the State
and 1n a newspaper circulating
particularly in or in the vicin-
ity of the area or district
investligated of the publlication

of the report, the address

where copies of the report may
be obtained or inspected and
stating that submisslons may be
made to the Council and the date
before which they should be
made.

(4) The Council shall consider any sub-

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

Notice to be given to public depart-
ments and authoritles in certain
cases.

Section 10.

(1) Not earlier than €60 days after

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

(a) the Counecil of any municlpality
in the municipal district to
which the recommendation relates
1s situated;

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

(¢) any person or body who made a
submission under section 9 -
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and shall conslder any submissions for a publle authority recommend to
received within 60 days of the send- the Governor in Council that notice
ing of such copy to the Council, of the recommendation or that part
authority, department, person or of the recommendation that affects
body or in the case of a public the government department or public
authority or government department authority be given to the government
within such longer pericd as may be department of publle authority con-
agreed upon between the Minister and cerned and where notice of that re-
the Minister administering that de- commendation or part 1s so given by
partment or responsible for that the Governor in Council it shall be
authority. the duty of the government depart-
ment or publliec authority to use all
(2) Where any recommendation is made to diligence and dispatch to gilve ef-
the Minister under this Aet it shall fect to such recommendation so far
be accompanied by a copy of any sub- as 1t affects any land vested 1in or
missions recelved from any person controlled by 1it.
body department authority or counecil
pursuant to the provisions of sub- Copy of every recommendation and of
section (4) of seection 9 of sub- proposals to be tabled 1n Parliament.

section (1) of thls section.

Sectlion 11.
Government departments and authorlit-

les to give effect to recommendat- A copy of every recommendation of the
ions. Councll made under sub-section (1) of
section 5 and of the proposals of the
(3) Where the Council has made a recom- Council submitted to the Minister
mendatlion to the Minister under pursuant to seectlion 7 shall be laid be-
paragraph (a) of sub-section (1) of fore both Houses of Parliament within
section 5 the Minister may, after he fourteen days of the maklng thereof if
has given not less than fourteen Parliament 1s then sitting and if
days notice of his Intention so to Parliament 1s not then sitting within
do to the Minister administering a fourteen days after the meeting of
government department or responsible Parliament.

A copy of the Land Conservation Aet 1970 can be obtained from the Government Printer
Sales Office, 41 St. Andrews Place, East Melbourne, 3002,
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INTRODUCTION



1. AIMS AND METHODS

This report brings together information
that 1s relevant to making decisions on
the future use of public land in the
study area. It describes the physical
nature of the land, examines the exist-
ing and likely forms of land use, and
assesses the hagzards associated with
these uses. The report does not contain
recommendations, but aims at providing a
factual basis on which land use recom-
mendations can be formulated.

Existing information collected from pub-
lished reports, government departments,
publiec authorities, private organiza-
tions, and iIndividuals has been supple-
mented by short-term surveys of plants
and animals.

Although public land has been empha-
sized, the report considers relevant
aspects of all land in the study area to
place the public land 1n perspective.

The text 1is dlvided into four main sec-
tions. Part I, an introductory section,
sets out the aims of the study and
defines and briefly describes the study
area, the Aborigines' associatlon with
it, and the history of European settle-
ment.

Part Il describes the main features of
the environment for the whole of the
study area. Climate, geology, geomor-
phology, soils, vegetation, fauna, water
resources, and land zones are described.
Maps show the geology, geomorphology,
topography, vegetation on public land,
water rescurces, and land zones.

Part I1I deals with the main forms of
land use that are likely to make demands
on public land and examines the present
levels of activity. Hagzards assococlated
with these land uses, such as soll det-
erloration and fire, are also discussed.
Maps 1in thls section 1ndicate the areas
used for the various forms of primary
production, mineral and stone extrac-
tion, and recreation.

Part IV provides more detalled informat-
ion and, for convenlence, the study area
has been divided into six descriptive
blocks. Information for each block 1s
set out in a conslstent format of head-
ings, so that specific information can
be readily found and compared with its
counterparts in other blocks or areas.

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



2. CONSERVATION PRINCIPLES

Conservation 1s concerned wlth man's
relation to his environment. It 1s often
salid to be the wilse or balanced use of
resources. Because 'wisdom' and 'bal-
ance' are not absolute terms, the prilnec-
iples set out here attempt to explailn
this concept.

Conservation can be considered as an
endeavour to antlicipate and resolve con-
flicts between the individual and soc-
lety about the present and future use of
resources, and between competing uses of
the same resource, The conservationist
must be aware of long-term needs and
recognilze that a community requires land
for the preservation and protection of
speciles and for recreation, sclientific,
and aesthetlc purposes as well as for
the productlion of food, timber, and min-
erals or for urban and iIndustrial use.

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

Non-renewable resources

The guantity of these resources does not

decrease significantly wilth time and use
consumes them. In the last century the
expanslon of Victoria's economy was
based on the exploitation of gold - a
non-renewable resource. The oil and gas
fields of Bass Strait provide another
example.

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

Henewable resources

The quantity of a renewable resource

such as timber may lncrease or decrease
with time. Animal and plant communities
and landscape fall within this category.

Abuse of these rescurces may reduce them
to such a poor condition that the pract-
lcal opportunity to restore them to a
deslred state 1s lost for many genera-
tions,

Conservatlon of renewable resources
requires a thorough understanding of
ecological principles and development of
sound management techniques based on
those principles. An ecosystem typical-



ly contains many interrelated compon-
ents. A change in any one of these will
have effects elsewhere in the system.

In general, an ecosystem with a diverse
range of specles will be better able to
adapt and absorb the impact of sudden
change - such as that caused by fire,
disease, or man's actlivitlies - 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 envircocnment.
Many new techniques have both advantages
and disadvantages. O0Often the disadvant-
ages are not obviously linked to the new
techniques and only emerge in the long
term - for example, the use of insecti-
cides can increase production of food or
fibre dramatically, but may also reduce
the population of predatory birds and
insects and so encourage the bulld-up of
populatlions of other lnsect pests.

Relations Between Resource Uses

Many uses of a rescource are compatible.
Also one form of resource usage may in-
crease opportunitlies for another form of
use or make possible new uses. They may
alsc be competltive, as 1s the case when
an increase in one leads to a decrease
in another.

For example, the relation between timber
production and plenlecking within a for-

est may be complementary in the sense
that pienickers gain access along tracks
and use open spaces created during tim-
ber operations. It may become competlt-
lve if logging makes the lorest unsult-
able as a picnle area, and at other
times pictnickers may present a consider-
able fire risk.

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

The Prineciples of Land Use

In the past, our soclety has grown (and
the economle welfare of the people 1Im-
proved) through mining, farming, timber
production, and 1industrial development.
These industries have usually been given
prime importance when decidlng the use
of natural rescurces. The present patt-
ern of land use 1is, of course, a result
of these past decisions.

The concept of balance 1s fundamental to
land use and 1s directly related to the
values that society puts on the goods
and services that the land can provlde.
It also invelves consideratlon of the
needs of all sections of soclety, on
both regional and State bases, as well
as those of thls and lfuture generatlons.

Recently the need and opportunities for
cutdoor recreation have grown, and an



appreciation of nature has become more
apparent. The intanglble wvalues of
recreation, aesthetlics, and preservation
assocliated with natural areas need to be
recognized and the impact of other land
uses upon them considered.

Where several land uses are compatible,
land should be avallable for the most
beneflcial combination of such uses. To
achieve this, 1t may be necessary to de-
fine aims and to assess levels above
which secondary uses are unacceptable.

Where land has been commltted to a
particular use, it should be managed 1in
such a way that its capability for that
use 1s not impaired. Land serving a
multiplicity of uses should be managed
to ensure that no single use predomin-
ates, and should be maintained in a con-
ditlon that will allow the widest
possible choice of future uses.

Review and reassessment of land use will
become necessary as soclety and technol-
ogy change.
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3. THE STUDY AREA

The Wimmera area contains about 16,700
5q. km of land adjoining the South Aust-
rallan border, between 36°00' and 36°U46!
South and 140°58' and 143°34' East (see
Maps 1 and 2). Covering some 7.3% of the
State, it includes the Shires of Donald,
Dunmunkle, and Warracknabeal, and parts
of the Shires of Arapiles, Birchip,
Charlton, Dimboocla, Kaniva, Kowree, Low-
an, Wimmera, and Wycheprcoeof. However,
it exeludes the City of Horsham, the
region's maln urban centre, which covers
some 24 sg. km. Map 3 shows municipal,
county, and parish boundaries.

Description

Most of the study area comprises the ex-
tensive Wimmera plains, which are mainly
of aeolian origin. Two large filelds of
sand dunes extend into it from the west,
forming the Little Desert and the south-
ern part of the Big Desert. The only
country with substantial rellef occurs
in the far east of the study area.

Several rivers, originating in the hilgh-
lands south of the study area and flow-
ing north, drain the eastern half of the
Wimmera. A great number of anabranches
and effluents ending in lakes are char-

BEBG1/A5—2

acterlstic features of the dralnage.
The main river system, the Wimmera Riv-
er, glves off two important effluents -
the Yarriambiack and Dunmunkle Creeks.
The country west of this river has no
major streams.

In the Wimmera, the flat to gently undu-
lating topography generally ranges 1n
elevation from 100 to 180 m, the major
exception being the region of sediment-
ary outerop in the far east of the study
area (180--320 m). Thils part also 1in-
cludes the granitic Yowang Hil1ll (340 m),
which rises about 190 m above the nearby
Avoca River. In addition, a number of
isolated peaks (Palaeozolc outerops)
such as Mount Jeffecott, Mitre Rock, and
Mount Wycheproof rise above the surroun-
ding Wimmera plains.

The low average annual ralnfall, varying
from 550 down to 350 mm, decreases from
south-west to north-east across the
study area. Most rain falls during win-
ter and spring.

Public Land

Public land occuples approximately 1,930
sq. km (about 11% of the study area).
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Most of this lles in the Little Desert,
with the remainder comprising lakes,
scattered small blocks, and roadside and
streamside reserves.

Of that public land, the Little Desert
National Park covers about 18% with
varlous areas of reserved forest totall-
ing a further 4%, Most of it, however,
consists of unreserved Crown land and
various Crown land reserves. A number
of small areas are controlled by the
Rural Water Commission for water supply
and drainage purposes, and an area of
nearly 1,000 ha east of Horsham carries
the Longerenong campus of the Victorian
College of Agriculture and Horticulture.

Most of the publle land supports stands
of native vegetation, which consists
mainly of brown stringybark woodlands
and scrub, mallee--broombush scrub, and
heaths in the 'desert' areas, river red
gum and black box woodlands along the
rivers and streams, and gum--box--bull-
cak woodlands on the scattered blocks in
the remailnder of the study area. Exten-
slve development for agriculture has
left little native vegetation on free-
hold land.

Land use

The public lands in the area are used
for recreation, conservation, water dis-
tribution, farm timber production, agril-
cultural education, and apiculture, and
they produce posts, firewood, gravel,
forage, game, and honey.

Farmlands in the Wlimmera produce wheat,
barley, oats, wool, and some fat lambs
and beef. Mixed farming is conducted on
two small lrrigatlon areas in the south.
Water supply to the dryland farms comes
through a vast system of open earthen
channels from storages in the Grampians.
West of the Wimmera River, suppliles are
drawn from groundwater resources.

Population

At the time of the 1981 census, the Wim-
mera area had a population of approx-
imately 38,000 persons, representing
1.0% of Vietoria's total. This figure
includes the population of the City of
Horsham (12,000)- although technically
this 1is not part of the study area - and
approximately 32% 1s concentrated here
in the reglon's maln urban centre. Out-
side Horsham the population density is
very low. Large towns include Warrack-
nabeal, Nhill, Dimboola, Donald, and
Charlton.

Demographic patterns also reflect the
avallability of water for domestlc and
agricultural use; the west of the study
area has a lower population density than
the rest, which 1ls served by the Wimmera
-=Mallee Domestlc and Stock Water Supply
System (see Table 1).

The populatlion of the Wimmera has been
declining since the mid 1960s and all of
this decline has occurred in the rural
areas. Over the period 1971--1981 the
rural population fell by 2,342 (8.3%),



Table 1
DEMOGRAFHY

Local government area Ares R ixgﬁgg;ﬂaggual gggzg;é?ﬁge
- (sq.km) 19T1A 19?55 19810 decrease density
1971--81 (%) (per sq.km)
Donald (Shire) 1,448 | 2,639 2,724] 2,597 -0.2 1.8
Dunmunkle (Shire) 1,546 3,544 1 3,370 3,071 =1.3 2.0
Warracknabeal (Shire) 1,839 4,218\ 4,029| 3,932 =0.7 21
Part of Arapiles (Shire)” 346 712 696 701 -0.1 2.0
Part of Birchip (Shire)” ys8 | 1,041 9us| 895 ~1.4 2.0
Part of Charlton {Shjre}n 1;131 2,226 2,120f 2,063 -0.7 1.8
Part of Dimboola (Shire)? 2,217 | 3,921 3,761] 3,590 -0.8 1.6
Part of Kaniva (Shire)" 2,296 | 2,104| 1,949] 1,935 0.8 0.8
Part of Kowree (Shire]D 1,455 957 863 827 -1.4 0.6
Part of Lowan {Shire}D 2,163 3,4871 3,388) 3,250 0,7 1.5
Part of Wimmera (Shire)P” 1,276 | 2,124 1,934] 1,866 -1.2 1.5
Part of Wycheproof (Shire)®| 485 | 1,342| 1,311] 1,245 -0.7 2.6
Total (actual study area) 16,660 | 28,317127,090| 25,975 0.8 1.6
Horsham (City)™ 24 | 11,045(11,647] 12,034 +0.9 501.4
Total (including Horsham) 16,684 | 39,362|38,737]| 38,009 -0.3 < M
Notes: A Census 1971 B Census 1976 C Census 1981

0 Complled from Collector District data. The populations include the town-
ships of Natimuk (Shire of Arapiles), Birchlp (Shire of Birchlp), and
Goroke (Shire of Kowree), each of which 1s bisected by the study area
boundary. E Not part of the study area

Sourece: Australian Bureau of Statistics



Table 2

EMPLOYMENT BY INDUSTRY
(as at June 30, 1981)

Industry Total Pgﬁﬂiggﬁe
Agriculture: agriculture, agricultural services, other 4,975 29.7
Forestry, filshing, hunting ho 0.2
Mining 24 0.1
Manufacturing: food, drink, textiles, clothing, metal

products, machinery, other 765 4.8
Manufacturing: wood, furniture 42 0.3
Electricity, gas, water 281 1.7
Construction 8599 5.4
Wholesale and retall trade 2773 16.6
Transport (road, rail, water, and air) storage 785 4.7
Communications 283 17
Finance, property, buslness services 617 3T
Public administration 612 3.7
Community services: health, education, other 2,453 14.7
Recreation, personal services: entertalnment,

restaurants, hotels, clubs, recreation services 724 4.3
Other (undefined) 1,425 8.5
Source: Australian Bureau of Statistics, complled from 1981 Census.

with every rural municipality declining Wimmera has a relatively low population
in population. This compares with an density of 2.3 persons per square kilo-

increase of 989 (9.0%) for Horsham. The metre, even with Horsham included.



10

Ecoriomic activity

Since settlement, the major form of eco-
nomlec actlvity in the area has been ag-
riculture, especially cropping and
sheep. Other pursuits include beefl,
dairyling., pigs, and poultry. The value
of' thils agricultural production has
natlonal significance, especlally that
of the cereal croppling iIndustry - the
Wimmera produces about one-quarter of
Victoria's wheat crop.

The retailing and service 1ndustries,
mainly located in Horsham and the larger

towns, are also economically important
for the area (see Table 2).

In common with trends elsewhere in the
State, a significant reduction in prim-
ary-sector employment has occurred here
over the last 20 years, which has been
only partly offset by growth In the ter-
tiary sector. Much of this tertiary-
sector growth has come from expansion of
the tourilst industry and the upgrading
of communlity services. This has not
been enough, however, to match the
decline in traditional employment oppor-
tunities in the agricultural sector.



11

. ABORIGINAL ASSOCIATIONS

This chapter summarizes a report
commissioned and prepared for the Land
Conservation Council describing the
Aborigines' association with the Wimmera
area. Ms Caroline Bird, a tutor in
archaeology at La Trobe University, pre-
pared the report, which drew on archaeo-
logical and historical sources as well
as incorporating information from the
present Aboriginal community, in partic-
ular from Mr Ronald Marks of Horsham (a
descendant of the Wergala tribe).

Aboriginal people have been assoclated
with the south-east of Australia for at
least 40,000 years. Because so little
archaeologlical research has been done in
the Wlimmera, it 1s 1impossible to be sure
when the region was first occupled. How-
ever, scientiflec datling of a burlal site
at Nhill impliles that thils occurred at
least 10,000 years ago and probably
longer.

Present-day Aborilglnal descendants in
the area claim that elements of their
Aboriginality have survived from the
period before European contact to the
present. Aboriginality refers to their
origins, phllosophy, and culture, and to
the vilews that they have of thelr cult-
ural heritage - whether 1t be tanglble

(such as burial site) or intangible (a
religlous belief, say). An expression
of their Aboriginality 1ls the special
relationship or affinity that exists be-
tween them and thelr ancestral lands.

There 1is now a consistent Aboriginal and
academic view that sees the Aboriginal
perception of the land in terms of a
special relationship with the country.
In thls context, land use may not have
the same meaning for Aborigines as it
does for Eurocpeans.

Traditional Aboriginal Perspective
Soclal organization

It is 1mportant to understand that soc-
ial organization in Aboriginal Australia
is inextricably linked to the economic
and spiritual ties that exist between
people and land. It 1s therefore useful
to distinguish between land-owning and
land-using groups.

There are two kinds of land-owning
groups. One was the local-descent group
- that is, a group of people bound to a
particular locality by ties of kinship
and with a religious affiliation to a
given site or set of sites. In the Abo-
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riginal world view, ancestral mythical
beings created the natural features of
the landscape in the course of their
activities in the periocd known as the
'"Dreaming'; or the features may even be
the physical remains of these beings.

Human beings and other species also ac-
quired their own physic¢cal characterist-
iecs, as well as the rules of behaviour
they ought to follow, from the ancestral
belngs. Knowledge of these rules was
handed down through myths and rituals
assoclated with specific sites. It was
the responsibility of the local-descent
groups to perform the approprlate
rituals and act as custodians of the
land in order to mailntain the natural
and soccial order.

The second kind of collective land-
ownership involved division of all the
people of the Wimmera into two classes
or moleties - known as Gamutch (black
cockatoo) and Kroklteh (white cockatoo).
Each of these was further divided into a
number of clans. DMembers of these elans
were linked together by descent through
the mother and marriage had to be out-
slde the clan.

However, the Aborilglnes classified not
only people in this way but the whole of
the natural world. Each eclan therefore
had a number of totems, which could be
animal, vegetable, or mineral, attached
to 1t., Each clan had a spirit-home or
'mi-yur' and the dead were buried point-
ing in the direction of their spirit

home. This apparently appllied even to
dead animals, whlch were cooked with
thelr heads polinting to the approprilate
'mi-yur'. It had a further practical
implication - that particular animals
should be hunted wlith weapons made of a
material belonging to the opposite
class,

As this system indicates, specifie
localities were significant to members
of partiecular totemle clans, Moreover,
totemism had deep significance for the
Aboriginal people of the Wimmera, estab-
lishing bonds between people and land,
livling and dead, and the social and
natural environments.

The basic land-using unit in Aboriginal
society, and other hunter-gatherer soc-
leties, is known as the band. It often,
although not always, comprised a group
of related men with theilr wives and
children. The band was nomadlc, and its
members hunted and foraged across a
defined territory. Normally a division
of labour occurred on the basis of sex -
men hunted large game whlle women gath-
ered vegetable foods and collected small
game - although some activitiles might
have inveolved co-operation. The band
varied 1n slze and composition according
to seasonal changes in the supply of
food and water. People normally took
advantage of times when food was abund-
ant to gather together in larger groups
for such purposes as holding ceremonies,
arranging marrlages, and settling dis-
putes.



Tribal boundaries and population levels

Bands were grouped into larger units,
usually called tribes. The maln tribes
who occupled territory within the area -
using the boundarles given by Tindale 1in
1974 - were the WotjJobaluk, Jaadwa,
larditjall, Warka Warka, Jupagalk, and
Jaara. All these tribes seem to have
been more or less related.

The princlpal tribe of the Wimmera, the
Wot jobaluk, occupied the territory be-
tween the Wimmera and Richardson Rivers
and extended up into the Mallee as far
as Plne Plalns. It included a number of
named bands or local groups, such as the
Gromiluk at Lake Hlndmarsh, Kretch-baluk
at Dimboola, Witech-wundaluk at Warrack-
nabeal, Yakkil-baluk at Lake Albacutya,
and Yarlkiluk at Lake Coorong - the two
last-named belng outside the study area.

It has been suggested that the tribal
boundaries delineated by Tindale for
north-western Victoria have little basis
In fact and some authcorlties prefer to
concentrate on linguilstic data tc estab-
lish group identity. The language spoken
over virtually the entire study area 1is
known as Wergala, and the pecple who
speak it prefer this name. Thus elther
Wergaia or Wotjobaluk would be a sult-
able name for the tribe that occupied
most of the Wimmera.

Estlmates of Aboriginal population
levels made by the earlier explorers and
squatters are usually treated with
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Surface scatter of stone artefacts -
such eites are evidence of Aboriginal
camping places.

cautlion. Indlcations are that intro-
duced diseases and frontler conflicet had
already severely reduced local popula-
tion levels prior to large-scale Euro-
pean settlement of the area.

In 1852 the Commlssioner of Crown Lands
estimated the pre-conftact population of
the Wimmera at 1,200, but the true fig-
ure may be somwhat higher, perhaps as
much as 2,000.
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Intertribal relations

Trade played a wvery important part 1in
maintalning both the tries within the
tribe and relations with other tribes.
Stone axes from a quarry at Charlotte
Plains on the headwaters of the Loddon
in the territory of the Jaara were
traded with the Lake Hindmarsh pecple.

Wirrengren Plain in the Mallee and Lake
Buloke in the Wimmera were important
meeting places where large gatherings
were held and trade took place. Most of
the axes found 1in the Wimmera and Mallee
come from the well-known Mount William
quarry near Lancefi-=1d, suggesting that
the people of the Wimmera and Mallee ac-
guired axes through exchange with tribes
glther to the east or to the north along
the Murray Valley, rather than with the
people of the Western District. The wide
variety of other ltems traded included
wooden and reed spears, possum-skin
rugs, fur armlets, and wooden bowls.

Economy

Traditicnal economy in the Wimmera un-
doubtedly followed the usual hunter-
gatherer pattern. Resources varied in
distribution and abundance according to
the season, and groups would move around
the countryside to explolt them as they
became avalilable. Seasonal local abund-
ance of particular species enabled large
groups of people to gather together.
These movements were by no means randem,
but formed part of a carefully designed

strategy that varied little from year to
year.

In the Wimmera the greatest diversity
and abundance of resources probably
gecurred in summer. It was in summer
and autumn that large gatherings ceccur-
red in the Mallee to explolt lerp, an
Insect secretion on the leaves of mallee
eucalypts. Autumn was probably the most
difficult period, because water would
have been scarce.

Generally speaking, food-getting activ-
ities were divided between men and women

Permanent sources of water were often
important Aboriginal camp sites.



(although many would have been carried
out in co-operation). Food was shared
and larger game anlmals, which were
highly prized, were dlvlded according to
strict rules based on kinship ties.
Various food taboos also operated: ding-
oes, for example, were greatly relished
and could only be eaten by adult men.

Water

Water was cruclal to maintalning 1ife in
the Wimmera, particularly at certain
seasons. Swanips and watercourses are
often very rich in food resources as
well as providing water. It would be
expected therefore that settlement was
concentrated near freshwater lakes (Lake
Hindmarsh and Lake Buloke), and the many
small fresh lakes and swamps.

In the east, where outcrops of bedrock
occur, water may be avallable in rock
wells. In the drier area of the Little
Desert, the Aboriglnes could obtain
water from socaks in sandhlill country or
from the roots of certain specles of
mallee and hakea. They malntained soaks
carefully and covered these with sticks
to prevent foullng and reduce evapora-
tion. When crossing dry country, they
carried water in bags made of wallaby or
possum skin with the fur lnslde to catch
impurities.

Aborigines made a sweet drink by soaking
flowers 1in water, using hakea, desert
banksia, and grass-trees for this pur-
pose.

Searred tree near Antwerp - the bark wae
probably ueed for making a canoe.



Grinding stones were used for processing
plant foods and are often found on for-

mer Aboriginal camp sites.

people took many specileszs of birds, some-
times catcehing them 1n snares, and also
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Wimmera Aborigines ate a wide range of
plant foods, including varlous speciles
of seeds, roots, frult, and greens. They
ground seeds into lour, which they made
into cakes with water and baked. Native
millets and grasses had particular wvalue
for this, and they probably used specles
of wattle as well. Of the important
plants with underground storage organs
(tubers and bulbs), they ate some raw
and roasted others,

The murrncng or yvam-dalsy had a special
importance for them, as did specles of
orchids and lilies. Swamps provided
rushes and sedges, of which they ate the
roots. Fruits eaten 1ncluded natilve
cherrles and currants, pig-face, sweet
gquandong, and kangarco apples. Various
species of fungl were also eaten.



Aboriginal People in the Wimmera
since European Contact

Pirst contact

The [lrst Eurcopean to enter the Wimmera
was Major Mitchell, who crossed the
plains of the Loddon, Avoca, and Wimmera
Rivers in 1836. He had 1little contact
with Aborigines there, but did describe
an encampment close to White Lake,
south-west of Mount Arapiles. The pres-
ence of an iron bolt in one of the huts
suggests that goods of Eurcpean make
were already reaching Aborigines in this
area through their trading networks. Two
years later E.Jd, Eyre, following the
course of the Wimmera River, discovered
and named Lake Hindmarsh. European
settlement in the Wimmera followed guite
slowly at first,.

Pastoral settlement 1lnevitably had a
destructive effect on Aboriginal soclety
because it required the exclusive use of
large tracts of land and invelved the
destruction of the natural environment
through grazing. Traditional Aboriginal
camp sites attracted the settlers be-
cause of the availability of water.

The Aborigines were thus displaced from
thelr tradlitional territories and denled
access to the resources on which they
depended. Conflict was 1inevitable. E.S.
Parker, writing in 1854, stated that
settlement of western Victorlia was
accompanied by 'a fearful sacrifice of
human 1life’.
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At first the Aboriginal people of the
Wimmera put up an active and splrited
resistance to the Invaslon of their
land. Thelr resistance was reinforced
by pecple from the Western District and
the Gramplans, forced north by pastoral
expansion. They not only attacked shep-
herds, but drove off thousands of sheep
in the early 1840s, killing and eating
some and maiming others., The area
around Mount Arapiles and Mitre Rock
seems to have been especlally troubled.

Resistance was short-lived, however, and
was largely over by 18B46. The superior
weapons of the settlers, the activitiles
of the Native Pollce Force, and the
decline in the Aboriginal population
through disease and wlolent clashes were
probably the moest Important reasons for
the end of the conflict.

The Protectorate

As a result of an inquiry into the con-
dition of Aborilginal peoples in British
colonies, G.A. Robinson was appointed
Chlef Protector of Aborigines 1in the
Port Phillilp district. Four asslstants
were also appointed. Their function was
to promote the well-belng of the Abo-
rigines, represent thelr interests, and
ultimately 'eivilize' them.

North-western district, including the
Wimmera, came under the responsibility
of Edward Stone Parker. Parker estab-
lished a station at Jackson's Creek in
1839, moving to Franklinford on the
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Loddon in 1841. He had little influence
in the Wimmera and more remote dist-
ricts, however, since he concentrated
his efforts on the Jajowrong or Jaara
pecple of the Loddon Valley.

The Port Phillip Protectorate was not a
success. 1t was opposed by settlers and
recelved inadequate backlng from the
government. A Select Committee recomm-
ended its abolition in 1849, but little
further action was taken until 1858,
when a Select Committee of Inguiry into
the condition of Aborigines was held.

This Committee's report (1859) included
evidence from settlers about the decline
of Aboriginal population throughout Vie-
toria and the condition of the people.

Wimmera Aboriglnes were receiving no
assistance from the government at this
time, and lived partly by catching
possums and other game and partly on
handouts from the statlions. Some occas-
ionally obtalned employment on stations,
and were 'pald in clothing, rations and
sometimes in cash at the rate of T to 10
shillings per week'. In the late 1850s,
wages for Victorian farm labourers aver-
aged 22 to 25 shillings per week. The
Select Committee recommended that funds
be provided for the distribution of food
and clothing and that adequate land be
reserved in each tribal territory for
the Aborigines to settle down and farm.

In 1B60, a Central Board for the Pro-
tection of Aborigines (B.P.A.) was

established, to oversee the distributiocon
of ratlons through depots maintained by
Local Guardians, and to supervise the
proposed Aboriginal reserves. The
Board's policy was to encourage misslon-
ary activity rather than establish gov-
ernment statlons and, since Moravian
missionaries were already active near
Lake Hindmarsh, their Ebenezer Mission
became the main reserve for the Wimmera

region.

The number of Local Guardians varied
slightly over the years, but at times
depots seem to have been established at
Mount Jeffcott, Rich Avon, Carrs Flains,
Longerenong, Walmer, Vectis, and Benyeo
stations.

Ebenezer Mlssilon

In 1858, the Rev. F.W. Spleseke and the
Rev. F.A. Hagenauer, of the Moravian
Church, arrived in the Wimmera to look
for a site for a mission and eventually
chose a site on H.C. Ellerman's Antwerp
station. The one chosen was a limestone
ridge on a bend of the Wlmmera River
called Bunyo Budnutt, a favourite camp-
ing place and corrcboree ground of the
Aborigines. After some initial trouble,
some 50 Aborigines were persuaded to
settle at the station - largely through
the efforts of two young men, Fepper and
Bony. Pepper was later to be the miss-
ionaries' first convert to Christianity.

Problems still arose, but Hagenauer
eventually succeeded in winning the
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sgion, about 1892.

Ebenezer M1



trust of the Aborigines, in May 1860, by
reading a pamphlet telling the story of
'"Willie Wimmera' to the children. Ell-
erman had originally been very hostlle
to the Aborigines and in 1846 had organ-
1zed a punitive expedition against them,
during which Willie's mother was killed.
Ellerman took the boy home and his atti-
tude to Aboriglnal people seems to have
changed about that time.

Willie subsequently went to Melbourne,
where he was found wandering the streets
and taken 1n by the Rev. Samuel Chase.
Chase became fond of the boy and toock
him back to England. He was baptilzed
there and glven the name William
Wimmera, but died in 1852. Chase later
published the story as a pamphlet,

When Hagenauer read it to the chlldren,
they immediately identified Willie
Wimmera, and pointed out hils relatives
and his mother's grave. This event
seems to have fully established the
missionaries and they were no longer
opposed.

Meanwhile the B.P.A. had been estab-
lished, and Ebenezer came under 1lts
Jurisdiction. The first report of the
Board commented favourably on the con-
duct of the Mission and 1,897 acres were
gazetted there for Aboriginal purposes.
The number then living at the station
averaged 22, and 140 visited occasional-
ly to recelve food and clothing. Over
the next few years Ebenegzer grew and
improved, and 1its apparent success seems

to have encouraged the Board in its pol-
icy of gathering the surviving Victorian
Aborigines together on the reserves.

The B.P.A. annual reports glve accounts
of expenditure and improvements to the
station as well as its activities. The
emphasis was on encouragling self-
sufficiency. In 1886, for example, the
report recommended that 'the natives
should be encouraged to hunt and make
rugs, for which 1t appears they find a
ready market at high prices'. Reports
in 1869, 1873, and 1875 recommended that
Ebenezer be enlarged to make it self-
supporting.

In 1877 the numbers at Ebenezer rose to
more than 100 when Lower Murray people
were resettled there, and in 1881 the
remnants of the Wimmera tribes were
finally brought in. The population as a
whole was declining in numbers, however.
The size of the community was further
reduced by the 1886 amendment to the
Aborigines Aet, which forced Aborigines
of mixed ancestry under the age of 34 to
leave the station in accordance with the
Board's policy of 'merging them with the
European population'. One effect of
this was a drastlec reduction in the num-
ber of able-bodied men, and it became
difficult to maintaln agriculture.

Ebenezer Mission was now ending its
life, 1In 1904 1t was finally closed,
the reserve was revoked, and the land
made avallable for selection. The claims
of the people of part-Aboriginal descent
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The church and the
cemetry at Ebenezer
Miseion near Antwerp
as they are today.

camped in the district were ignored.

The land on which the cemetery, church,
and some of the bulldings stand was made
a Temporary Reserve in 1905. The rest
of the surviving buildings were acquired
in 1968 by the National Trust of Aust-
ralia, which then took over management
of the entire complex. The Trust has
classified the group of bulldings as
'highly significant®,

Wimmera Aborigines after 1900

By 1924, many families had been forclbly
removed to Lake Tyers in Gippsland. A

BESE1 (85—3

large number resisted, however, and
remained in the district. (The Moravian
misslonaries had alsoc been active in
Gippsland, and famlily tles between the
two areas already exlsted. These have
persisted to the present day).

Rabbitting provided an important source
of food and income during this period.
Other sources of employment were the
rallways, salt-harvesting, wood-cutting,
and farm labouring.

Today the Aboriginal population of the
Wimmera numbers 150 to 175 people, most
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of whom live in the towns of Horsham and
Dimboola. These communities are closely
knit by ties of kinshlp and common
experience. They are actively trying to
malntaln their cultural identity and
pass 1t on to their children.

Since they now llve malnly in towns, the
people no longer have a direct economic
relation with the land. They do, how-

ever, recognlize certaln areas as an im-
portant part of thelr cultural heritage.

Goolum-Goolum Aboriginal Co-operative
runs educational programs, including
cultural camps and excursions to cultur-
ally significant areas, tc educate both
Aboriginal and non-Aboriginal people
about thelr heritage and increase aware-
ness of Aboriginal culture among the
wider Australlan community.

The Grampians, while ocutside the study
area, have great significance to Aborig-
inal communities in the Wimmera, mainly
because of the important art sites
there. The Wimmera River (especially
the stretch rich in scarred trees be-
tween Dimboola and Antwerp) and the site
of' the Ebenezer Mission are also seen as
areas of cultural significance. At camps
held at Lake Hindmarsh, elders pass on
bush skills of camping, hunting, and
fishing to young people.

In the future, the Wimmera Aborigines
plan to develop these programs, as well
as attempting to re-establish permanent
links with the areas mentioned above.
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5. EUROPEAN

Exploratilon
Major Mitchell

In the latter part of 1836, Major Thomas
Mitchell and his large party became the
first Europeans to pass through the Wim-
mera (see Map 4). Mitchell, Surveyor-
General of New South Wales, took bullock
drays, boats, and 25 people including an
Aborigine named Piper, in an attempt to
follow the inland rivers that Sturt had
discovered on his expedition of 1829/30.
During their expedition they Jjourneyed
from Sydney to western New South Wales,
and then through western Victoria (which
Mitchell called 'Australia Felix') be-
fore returning to Sydney vla north-east-
ern Victoria.

They crossed the Richardson River and
entered the study area on July 13, 1836.
Mitechell named the stream after his
botanical collector John Rlichardson, who
came off hils horse and was thoroughly
soaked during the erossing. On this day
Mitchell gazed across the Wimmera plains
and wrote, 'We had at length discovered
a country ready for the immediate
reception of civilized man; and destined
perhaps to become a portion of a great
empire. Unencumbered by tooc much wood,

SETTLEMENT

it yet possessed enough for all pur-
poses; its soll was exuberant, and its
climate temperate...'

Mitehell's party continued westwards and
camped near the Wimmera River. Plper
ascertained the latter name from the
local Aborigines - Mitchell tried to
record the exlsting names of the topo-
graphilec features he encountered.

The flat plains impressed him. He noted
thelr rich black clay soils, and the
useful timbers that grew in the open
woodlands. He imagined a settled and
prosperous countryside developing auilck-
ly in the wake of his explorations.

The expedition continued westwards to
Mount Arapiles, which he named after a
mountaln near the Plains of Salamanca in
Spain. He was particularly interested
in the large number of circular sallne
and fresh-water lakes, and their border-
ing dunes, which were wvisible from the
mountain,

On July 23, Mitehell's second-in-comm-
and, G.S. Stapylton, rode north into the
Little Desert on a futile search for the
course of the Wimmera River. He noted
how the vegetatlon of the fertile plains



gave way to heaths and 'Demiosa Scrub!
(presumably dumosa mallee) on the barren
white sands. He had 'never had a more
dismal ride'. At the end of his 12-mile
ride he saw a line of trees to the
north-east, which he thought might have
marked the line of the Wimmera River,
but the intervening swamps prevented him
reachlng them.

On Stapylton's return to the camp at
Mount Arapiles, Mitchell declded to
abandon the search for the Wimmera River
and turned south-westwards then south fo
the Glenelg River.

This left unresclved the destinations of
the Richardson and Wimmera Rivers. Mit-
chell remained unaware that these
streams flowed north to 1lnland lakes.

He imagined instead that the Wimmera
would either discharge into the Murray,
ultimately reaching an inland sea, or
swing around to the south-west and enter
the ocean near Discovery Bay.

Other explorers

Two years later, belleving the Wlmmera
River flowed into the southern ocean,
Edward Eyre set out from Port Phillip to
overland stock to Adelaide via the Wimm-
era. Generally, he took Mitchell's
route past the Gramplans to the Wimmera
River (see Map 4), which he followed
north to 'a large fresh-water lake about
40 miles in circumference'. Thilis he
named Lake Hindmarsh, after the Governor
of South Australia.

Prevailing drought conditions prevented
Eyre from realizing that the river
occaslonally overflowed from the lake
northward to Lake Albacutya and beyond.
He explored to the north and west of
Lake Hindmarsh, but considered the
country virtually worthless for graz-
ing. He turned back, retracing his
steps before heading north to the
Murray River and on to Adelaide.

Much of the remaining exploration of
the vast Wimmera reglon was carriled out
by squatters in search of runs - for
example, McPherson and Belcher, who
found the Nhill area and explored part
of the Little Desert in 1844,

Captain Henry Dana, in charge of a nat-
ive police force, investigated the area
from near present-day Glenorchy to Lake
Hindmarsh in 1845, but hls report added
1little to exlsting knowledge of the
Wimmera.

Surveyor Henry Wade began marking the
border between Victoria and South Aust-
ralia in 1847. PFrom the coast at the
Glenelg Rlver estuary, he moved north-
wards about 200 km to a point 1n the
vicinity of the Little Desert, which he
described as 'the first belt of Marlee
scrub' (see Map 4).

The Squatters
Squatters began moving Into the Wimmera

within a few years of Mitchell's report
of its fertllity and suiltabllity for
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settlement. James Monckton Darlot took
up Brighton, the first run in the study
area, in 1841, During the early years
of the decade graziers came from the
east and from the south to occupy the
plalns around the Richardson River and
the south-western Wimmera plains. By
1851, pastoral holdings occupied all but
the poorest land in the Wimmera.

The boundaries of the squatters' runs
were defined by gentlemen's agreement
that squatters' homes were to be 6 miles
apart. The Commissioner of Crown lands
later adopted this practice to settle
disputes and grant licences. Sguatters'
runs, at thelir peak, measured up to
180,000 acres (70,000 ha) with as many
as 100,000 sheep on the largest. Lic-
ences changed hands frequently.

Orders in Councll of 1847 provided that
squatters in the Wimmera could take out
leases for up to 14 years and, at the
same time, secure pre-emptive rights for
homestead blocks when the leases exp-
ired. Since subdivision provided a
stralghtforward means of obtaining add-
itional pre-emptive rights, many of the
large runs were subdivlided several times
during the 1850s. Thils practice also
had economic motives - it was more
advantageous for a run-holder to exer-
cise his right to purchase a minimum of
160 acres (63 ha) at £1 per acre than to
pay licence fees for the land and stock
it carried.
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The perennlal grasslands of the Wimmera
provided excellent winter fodder for
fattenling llvestock, which was unavail-
able in southern Victoria. Sheep flocks
remalned relatively disease-free in the
drier Wimmera climate. However, the
same c¢limatic factors saw the faillure of
early attempts to 1lntroduce cattle 1in
the area.

Stock water was only available from the
major streams and rivers, so grazing was
concentrated in thelr vicinity and early
attempts were made to improve distribut-
lon, both geographlcally and seasonally,
of the limited water resource.

During the squatting era exotlc pest
specles were introduced in the Wimmera,
most importantly rabblits and the wild
dog, which interbred with the dingo.
Both were to cause major problems in the
years to follow. Combined with drought,
they had almost defeated the squatters
by 1870 when selection began.

The pastoral holdings were large - aver-
aging 20,000 to 50,000 ha - and carried
sheep (and occasionally cattle) at a low
average stockling rate of between 0.5 and
1.0 sheep per hectare. Holdings were
unfenced and shepherds tended the sheep
in small flocks, returning to a secure
holding area and water each night. The
sheep were mustered annually, washed in
a nearby creek, and hand-shorn. The wool
went by bullock wagon to rallheads at

Opposite: Reproduction of 1868 map of the western Wimmera showing squatters’ runs.
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Ballarat or Geelong. Sheep population
figures in the sketchy records suggest a
level of reproductilve performance simil-
ar to that experlenced today.

Fasslve introduction of annual species
more resistant to grazing than the nat-
ive perennlal specles, together with the
uneven distribution of grazing pressure,
qulckly led to a replacement of the
perennial grasslands by predominantly
annual grasses and herbs. These annuals
had higher dry matter production and
higher digestibility, and sc allowed a
hlgher stocking rate.

Husbandry methods used were very labour-
intensive, requiring about one man per
200 sheep throughout the year and double
that at shearing time. The gold rush of
the early 1850s placed a drain on farm
labour as shepherds left to make their
fortune at the diggings, and so forced a
change to less labour-intensive methods,

Some attempts at genetiec improvement of
the sheep (which were mainly Merinos)
were made, particularly during the gold-
rush period, when the high demand for
meat 1n the mining areas and low labour
avallability meant that culling was at
its heaviest. However, the lack of
fencing made controlled mating extremely
difficult.

A major communal boundary fencing effort
(accomplished in the early sixties) was
followed by a greater emphasis on in-

ternal subdivisional fencing for passive

stock control with a much smaller labour
requirement.

Benefiting from the sound economic and
labour situation of the sixties, a few
individual pastoral operations improved
rapidly 1n size and efficiency. By 1873
the Warracknabeal run was selling 2,000
bales of wool from a flock of 100,000
sheep at a grazing intensity o»f 1.4
sheep per hectare. However, thls run
was unusual - it had water and a good
creek frontage. Most squatters struggled
against the droughts, rabbits, and wild
dogs.

The poor demand for meat followlng the
end of the gold rushes meant that most
culled stock were slaughtered on-farm,
and only the skins and tallow were sent
south.

Lost 1n the bush

Life for the early settlers in the Wimm-
era was very lonely and at times
frightening, particularly for the women,
who not only worked long hours on the
farms but alsc frequently had to stay at
home alone or with their children while
thelr husbands were away with the
flocks.

A story familiar to generatlons of Vic-
torlian primary school students 1s that
of the three lost Duff children, their
eight nights in the bush, and thelr dis-
covery by a search party led by the
black-tracker, King Richard.
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The pride of the pioneerg is evident here, dressed for the oceasion in front of their
new home.

In August 1864 the Duff family lived on death. Seven-year-old Jane had wrapped
an isoclated part of Spring Hi1ll station, her dress around Frank, four, to protect
near the present Nurcoung, on the south- him. They all recovered; Jane and Isaac
ern boundary of the study area and 20 km both died in the Wimmera 1in the 1930s.
west of Natlimuk. The father was a shep-

herd. While collecting broombush for The story was widely related and it
their mother, the children strayed. The inspired people in Australia and abroad.
searchers had virtually glven up hope Monuments to the rescue were erected at

when they were finally found, very near Horsham and Duffholme, pald for by pub-
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lic subscription, as was Jane Duff's
headstone in the Horsham cemetery. An
area of native woodland adjacent to the
cairn at Duffholme is managed as the
Jane Duff Highway Park.

The Gold Escort

Discoveries of gold 1in Victoria through-
out the 1850s brought vast changes as
the colony grew rapidly in population
and prosperity.

However, the Victorlan finds drained
neighbouring Scuth Australia. Durilng
the first months, 16,000 men - more than
half the work force - left thelr jobs
and rushed eastwards.

In deserted Adelaide, Police Commiss-
loner Alexander Tolmer conceived a plan
to assist his colony. In 1852, with the
Governor's approval, he surveyed a route
approximately 550 km long between the
central Victorian gold-fields and
Adelalde. He pald higher prices than
the Vletorian authoritiles for gold from
Bendigo and Castlemaine, then transport-
ed 1t under heavily armed escort across
north-central Victorla through Navarre,
Longerenong, Polkemmet (where the part-
ies forded the Wimmera River), Duchem-
begarra, and further west through the
Little Desert, crossing the South Aus-
tralian border near present-day Service-
ton (see Map H4).

The venture proved very successful. The
escort made 18 journeys during 1852/53

and carried a total of more than 328,000
oz. of gold, worth more than £1 million
in the currency of the time. The weilght
of the precious cargo varied between
trips, exceeding a tonne on three occas-
ions, but averaging about half a tonne.

Although the troopers had to contend
wlth severe problems, such as shortages
of water in the Little Desert and, in
sharp contrast, flooded streams, they
were sufficlently formidable to deter
bushrangers. Stories of bushrangers
watching from the rocks as the escort
passed to the north of Mount Araplles
are probably true, but the exlstence of
a burled billy of gold there remalns
unverified.

Using detailed records kept by the orig-
inal survey party under Alexander Tol-
mer, it is possible to locate and follow
parts of the route with reascnable acce-
uracy, even today.

Selectors

As gold diminished in the 1860s, the ex-
diggers turned thelr eyes to the land.
Pressure grew to settle the land held
under licence by squatters. This led to
a period of extended and at times
violent conflict that socon moved into
the politlcal arena - where at first the
squatters, who held political supremacy
through the 'Pastoral Protectlon Soc-
lety', prevailed. But as time went by
the selectors were able to achleve fair
legislation and 'unlock the land’.



The Victorian Land Aet 1860 (the Nichol-
son Act, passed in Victoria‘'s first
parliament under manhood suffrage) and
the Land Aet 1862 (the Duffy Act) both
falled because of '"dummying'! employed by
large land-holders. This was a subter-
fuge involving the illegal use of nom-
inees - 1t favoured the wealthy, whether
speculators or exlisting farmers. How-
ever, some lmportant principles were
established, including that of selection
after survey.

Most of the best land in the Western
Distrlict was allenated under these Acts,
and this put addltional pressure on the
Wimmera land.

The Land Aet 1865 did little to remove
much of the 'dummying' and was not
particularly successful for selectors in
Victoria. BSelection was limited to no
more than 640 acres (250 ha), but the
Land Aet 1869 (the Grant Act) reduced
this to 320 acres (126 ha). Cholce of
land was made 'subJect to survey' so
that a rational land-ownership pattern
could be retained.

Under the 1869 Act, all remaining Crown
land in Victorla became availlable for
settlement, even 1i1f unsurveyed. It was
under this Act that closer settlement of
the Wimmera began in earnest. Starting
with smaller holdings around Horsham,
selection gradually moved northward. By
the summer of 1872, selectors with a
great deslre for land ownershlp and ex-
perienced in meore-Iintensive agricultural

31

Early settlers' home.

systems were securing freehold title to
126-ha blocks throughout the study area.

The pastoralists raised an outcry as the
better-watered areas were taken up by
the Tlrst selectors. Although they
could retain their freehold, the squatt-
ers were ultimately powerless to prevent
settlers becoming established on their
leased runs.

Selectors came from many areas of Vie-

toria, especially the Western District,

and from South Australia, including many
settlers of German extraction. By 1881,
more than half a million acres (200,000
ha) of Wimmera land was occupiled, 1f not
fully freeholded. During and following
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the selection era, farm sales, abandon-
ment, and amalgamation by bona fide
selectors determined the pattern of
land-holdings. These transactlions were
often Influenced by drought, rabblts,
isolation, and 1limited knowledge of farm
practlces.

The 'Dingo Fence!

By the 1880s both sheep and wheat farm-
ers were suffering from the depredations
of rabbits, wlld dogs, and foxes. In
1885 the government began constructing

a vermlin-proofl fence to prevent rabblts
moving south from the ravaged Mallee
into the Wimmera. Constructed chiefly
of white-ant-resistant cypress pine, the
6-foot-high fence had small mesh netting
¢close to the ground to block rabblts,
broader mesh higher to stop wild dogs,
and a barbed wire top strand.

As late as 1949, the 'Wimmera Shires
Association' for the suppression of wild
dogs and foxes was malntalning the
vermin-proof fence. However, continued
burning off had ruined the fence 1n a
number of places, and it was allowed to
lapse 1lnto disrepalr. Relles of the
fence, which follows the northern bound-
ary of the study area, still stand. A
guite sturdy section may be seen north
of Perenna.

Cereal-growing

Limited cereal cropping for hay durlng
the pastorallst era had demonstrated the

potential of the Wimmera. The selectors
brought wlth them the tools and the
skills needed to develop thls potential
- many of the settlers of German descent
were experlenced practical farmers who
had moved from South Australia to con-
tinue wheat-growing. Those with money to
invest equipped their farms with a horse
team, ploughs, harrows, stripper, and
winnower, allowing the fast and timely
sowing and harvesting that were necess-
ary to explolt the short growing season
of the study area effectively.

Settlers quickly recognlzed the sulta-
bility of the grey self-mulching soils
for cropplng: these commonly produced
wheat yields from 1.3 to 2.0 tonnes per
hectare, whereas ylelds on the poorly
structured red soils often fell below
0.3 tonnes per hectare.

Selected blocks were progressively
developed (about 8 ha per year) and then
continuously cropped until ylelds no
longer Jjustifled the effort and expense
required. On the better soils, this
apparently occurred after some 10 years,
but progressive expansion of the cropped
area on a selection, enabling graln pro-
duction of H0--50 tonnes a year, ensured
whole-farm viability for longer perilods.

Crop yields until the 1890s were rela-
tively low considering the fine quality
of Wimmera solls. This could be put
down to a number of contributing fact-
ors, including unsuitable wheat varilet-
les, poor cropping practices, inadequate



water supply, rabblts, crop disease, and
transport distances and costs. Droughts
- particularly in the late seventies -
made matters worse, as dild the economilc
depression of the 1890s.

By the early '90s, declining ylelds were
threatening the long-term viability of
the iIndustry and farmers were keen to
adopt new technolegy that would arrest
the decline. Adoption of 'Salter's
method' - incorporation of damp super-
phosphate with grain just prior to hand
sowling - improved establishment, winter
growth, and yield of crops and 'aid the
foundation for the more advanced sowing
technology introduced by the Department
of Agriculture in the late '90s. By the
end of the century, most farmers in the
study area were sowing cereals, with
superphosphate, through a seed drill and
the yleld declline was reversed.

A survey of 144 farmers in the County of
Borung, conducted in 1907, clearly dem-
pnstrated the advantages of the new
technology. Yields with superphosphate
averaged 0.7 tonnes per ha, compared
with less than 0.5 tonnes per ha with-
out.

Some farmers had practised the technique
of fallowing - to eliminate green plant
material and thus soill molsture loss by
transpiration through the spring, summ-
er, and autumn priocr to sowing - since
selection. As larger cultivation equip-
ment became avallable, allowlng one man
to cope with a greater area, this prac-
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tice (now known to provide an extra 60
mm of avalilable soll moisture) became
almost universal on the heavy solls, re-
inforecing the benefits of superphosphate
use.

At about thils time, H.V. McKay developed
the combine harvester, which combined
the previously separate operations of
stripping, threshing, and winnowing and
hence increased the rate of harvesting
and reduced the labour requirement enor-
mously. The return of prosperity foll-
owing the severe drought in 1901/02,
which depopulated parts of the area by
60%, saw rapid adoption of the new harv-
esters throughout the study area.

Further shrinkage in labour avallability
during World War I stimulated further
development of labour-saving eguipment
including the 'combine' for sowing,
which allowed simultaneous final cultiv-
ation, fertilizing, and seeding. By the
1920s tractors were readily avallable
and found to be ideally suited to the
flat wheat paddocks of the Wimmera; and,
although they could not compete with the
draught horse during the financial de-
presslon of the 1930s, the economlce and
labour situation durlng and after World
War II rendered them indispensilible. The
drought of 1944 finally spelt the end of
the horse era.

Low wheat prices in the thirties meant
financial difficulties for the farmers,
and these were exacerbated by the steady
decline in crop yileld as the inherent
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supplies of avalilable scill nitrogen were
explolted and not replaced.

In the forties, recognition of the bene-
fits of a rotational croppling system,
incorporating a legume (mediec or sub
clover) phase to allow solil nitrogen
accumulation, led to rapid and wlde-
spread adoptlion of the three-course
rotation (fallow, wheat, legume). This
rotation became the basls for a stable
cereal industry, whlich has become the
economic malnstay of the Wimmera.

Ploughing by tractor near Murtoa, in the
early 19208; a large wheat storage shed
can be seen in the background.

Table 3

WHEAT YIELDS FROM ROTATION
TRIAL AT DOOEN, 1918--53

Yield
System (tonnes per ha)
Wheat every year 0.60
Fallow--wheat 2.15
Fallow--wheat--legume 2.44

Other agricultural developments

The llivestock industries have had a
chequered history since the demlse of
the pastoral era. With closer settle-
ment the great flocks were dispersed and
few livestock remalned in the study
area. The smallness of the selectlons -
and poor access to water on most - rend-
ered them unsuitable for other than
small subsistence herds and flocks for
milk and meat.

In response to a buoyant export market
for butter 1n the 1890s, many farmers
contributed to the establishment of a
milk production and processing industry
in the Wimmera. Nutritional problems
caused by the short growlng season were
partially ameliorated through fodder
conservation (as hay and silage), and 1in
the next century with irrigation to pro-
vide summer fodder. Marketing problems,
however, proved less amenable to solut-
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ion and the industry, wlith all 1ts local
infrastructure, falled.

Throughout this century, lamb breeding
has been an important, if economically
variable, sideline. Initilally it met a
strong demand for frozen export lamb,
with local slaughtering and freezing
facilities; more recently 1t supplied
the domestiec trade through centralized
processing facilities. Introduction of a
legume into the rotation allowed winter
and spring grazing over about one-third
of each farm and provided, from the '40s
on, a stable fodder base for sheep pro-
duction that remained unchallenged until
the recent trend towards grain legumes.

In the early 1880s a few farmers had
started to irrigate orchards, vineyards,
and market gardens from streams around
Horsham, especially the Wimmera River.
During the next 10 years various irriga-
tion colonies, such as that at Quantong,
were established using water from Lake
Wartook in the Grampians. Chinese mark-
et gardeners at Nhilll irrigated their
gardens using groundwater.

Production of eucalyptus oil for local
consumption was a relatively small-scale
industry in the region, but one that had
a significant impact on the landscape -
notably in the Dimboola--Klata--Antwerp
area. Several factories operated be-
tween 1880 and 1910.

Secondary industries developed, particu-
larly to serve agriculture. They inclu-
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ded blacksmiths, engineering workshops,
quarries, sawmills, tanneries, flour-
mills, and butter factories. Many were
later to close, especlally during the
early 20th century, unable to compete
with the large-scale manufacturing ind-
ustries in the coastal cities. Present-
day Natimuk shows little evidence of its
diverse commerce in the decade 1890--
1900. Then the town had a coach-bullder,
two saddlerles, at least one foundry
making agricultural implements (Beard
and Sissons employed 105 men in 1895), a
large flour-mill, a smithy fabricating
windmills, a creamery, and a cordial
factory.

Disputed Territory

The disputed territory was the area of

land lying between the current Victorian
--South Australian border and the 141°E
meridian of longitude. The position of
the border was not finalized until 1914,

The 1836 Imperial Act that first defined
the boundary between South Australia and
New South Wales stated that it was to be
the 141st meridian of longitude.

In 1839 Charles James Tyers made three
separate determinations for the longi-
tude of a sand hill to the east of the
mouth of the Glenelg River. The results
of hils observations were independently
checked by Captain Owen Stanley. A fur-
ther determination of longitude was made
by Captaln Stokes of Her Majesty's
surveyling ship 'Beagle'. Unfortunately,
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all of these attempts to determine the
longltude of the same point gave diff-
erent answers (due primarily to the lack
of accurate time pleces, which are
essential for longltude determinations).

Between March and August 1847, Surveyor
Henry Wade from New South Wales and
Asslstant Surveyor Edward Riggs White
from South Australia marked the boundary
for 123 miles (198 km), but they were
forced to abandon the survey due to lack
of provisions. Between mid 1849 and
December 1850 White continued the survey
to the Murray.

In 1849 the Secretary of State for the
Colonles gave formal approval to proc-
lamations declaring that the boundary as
defined by Wade should be deemed and
congtrued to be the eastern boundary of
the Province of South Australia.

In December 1868 Mr Smalley, the Govern-
ment Astronomer for New South Wales, and
Mr Todd, the Superintendent of Tele-
graphs for South Australia, made longi-
tude determinatlions using accurate time
via the telegraph at Chowilla, and found
that this 'correct' location of the
1415t meridian lay some 3.6 km to the
east of the line surveyed by White.
South Australla then decided to claim
the whole of the territory between the
two lines - a claim that Victorlia rejec-
ted.

The dispute between the two States over
this strip of land some 3.6 km wide and

Murtoa Post Master's residence in 1883.

500 km long continued until 1914, when
the Privy Council settled the argument
in favour of Vietorla - deciding that
the line as surveyed by Wade and White
should be adopted as the boundary irr-
espective of its relation to the 141st
meridian.

The lengthy problem of the disputed
territory was l1lmportant for several
reasons - it confused the problems of
paylng customs dutles when transporting
goods from one colony to another in pre-
Federation days, it provided a haven for
'evaders of the law' including the
notoriocus bushranger 'Mad Dog' Morgan,
and it contained the important railway
centre of Serviceton, origlnally thought
to be in South Australia, but now in
Victoria.



Currently, work is being carried out by
Viectorian and South Australian Surveyors
to re-establish the boundary as surveyed
in 1847--50., Due to the low priority of
the work 1t 1s not expected to flnish
for several years.

Transport and Communications

The road network evolved very slowly
from the tracks that squatters and drov-
ers followed from spring to spring, and
from the access tracks to statlons and
homesteads. MaJor crossroads became
recognized camping places from which
grew several towns, notably Dimboola and
Nhill. Horsham, Warracknabeal, and Don-
ald grew from shantles at river cross-
ings. Conditions on the roads were
generally poor, especially in winter.
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In 1862, Captain Bowden introduced the
first coach service in the Wimmera, be-
tween Horsham and Stawell. A decade
later, Cobb and Co. began services to
more remote areas. Attempts were made to
improve the standard of main roads for
the coaches by the formation of District
Road Boards (the forerunners of Shire
Councils) from the 1860s, but roads that
were properly surveyed and built did not
become common until well after 1900.

Late in 1881, the inland route for the
overland telegraph between Melbourne and
Adelaide was completed - via Dimboola,
Nhill, and Lawloit to the border.

The railway brought about profound
changes in the development of the Wimm-
era. The western line reached Horsham

Trangport through mallee serub in horse
and buggy daye wase moet precartous.

BERG1 [BE—4

Wheat-carting by bullock-teams through
the main street, Warracknabeal, itn 1906.
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An 1896 freight
train.
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in February 1879 and Dimboola became the
western terminus 1n 1882. Negotiatilons

to establish the 1link between Victoria
and South Australia across the border

Serviceton were formallzed by the 1884
Ratlway Construction Aect, and a regular

ﬂggvice was 1n operation by the start of
1687 .

at

While the northern Wimmera gained the
benefit of rail services when lines were
opened to Warracknabeal in 1886 and Jep-
arit in 1894, the extension west from
there as far as Yanac was not completed
unti1l 1916. Special leglslation enabled
the construction of another branch from
Natimuk west to Goroke, under the aus-
plces of a local Trust, in 1894. This
was extended to Carpolac 1in 1927.
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Water Supply

Water was a scarce commodity for the
early Wimmera settlers, who had to rely
on dams and wells, long before the times
of water tanks.

The needs of an 1lncreasing population,
the prevalence of dlsease caused by con-
taminated water, and two droughts 1in the
late 1870s led to the production of an
offliclal report 'Supply of Water to the
Northern Plains' by Messrs Gordon (for-
mer Chief Engineer of Water Supply) and
Black (later Surveyor General), from
which today's Wimmera--Mallee water
scheme has developed. Its key features
were storage of winter flood-waters by
the construction of weirs on the Wimm-



era, Richardson, and Avon Rivers and the
use of bores, wells, and dams in the
country west of the Wimmera River.

To provide the substantial funds needed,
the Water Conservation Aet 1881 provided
for the setting up of local water
trusts. The Wimmera Unlted Waterworks
Trust was founded the following year,
and as its first major project construc-
ted Wartook Reservolr in the Grampians
in 1886. Local trusts proliferated, and
developed an extensive network of reser-
voirs, connecting channels, and storage
tanks,

Following its creation in 1906, the

State Rivers and Water Supply Commission
took over responsibility for the Wimmera
--Mallee waterworks system and conslder-
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Tank-sinking near Birchip, using bull-
oeks and horses.
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ably expanded its scope to supply many
thousands of farms and numerous towns in
the Wimmera region.

Closer and Scldler Settlement

Closer settlement as such commenced und-
er the Land Aet of 1898, which contained
provision for the acquisition of private
land by the government for closer sett-
lement purposes. Under this Act 30,000
acres (12,000 ha) of land was purchased
at Wando Vale, Walmer near Horsham
(13,800 acres), Brunswick, and Eurak.

Closer settlement was introduced into
Viectoria under a separate Act in 1904
(and soldier settlement in 1917). 1In
1905 a part-time Board was set up to ad-
minister the Act. In 1915 a Board of
public servants was formed. This was
followed by wvaricus Boards and Acts un-
til World War II. Scoldier settlement
schemes in Victoria incurred a loss to
the State of £21 million by 1938, but a
relatively small share of this loss 1s
attributable toc the Wimmera. Neverthe-
less, such settlement does not appear to
have been very successful iIn the Wimmera
prior to World War II. By 1938 a scheme
of adjustments had been completed where-
by the remaining settlers were given new
terms of repayment on adjusted liabilit-
ies. Following this, and the resoclution
of some of the other problems, especial-
ly inadequate farm size, the Wlmmera
continued as a significant and efficient
area for primary production, particular-
ly for wheat and other grain.
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Under the Commonwealth--3tate War Ser-
vice and Settlement Agreement some Wimm-
era land was compulsorily resumed,
planned, and developed for and by ret-
urned servicemen from World War I1II.

Under this Soldlier Settlement Scheme, 37
servicemen were settled on Wimmera
cereal and grazing land and a further 36
dalry-rfarmers were established on two
lrrigation projects near Horsham and
Murtoa.

These flgures are low compared with the
total number of servicemen settled under
the Scheme 1n the rest of the State.
They underline the fact that the Wimmera
at thls time had already been effective-
ly settled, unllke parts of the Western
District, which still contalned a number
of larger holdings capable of extensive
subdivision.

In 1951, special leglslation was enacted
to enable the Australian Mutual Provid-
ent Socliety to be granted development
leases within an area of 231,000 ha of
Crown land in the Blg Desert adjacent to
the South Australian border.

Two separate development leases were
actually granted, eventually totalling
some 133,000 ha. The leases covered a
term of 25 years and required the A.M.P.
to carry out general improvement for
primary production purposes on the land.
The Soclety was empowered to allocate
the land as farms for persons 1t thought
fit and who were approved by the Minist-

er for Lands. The Act did not include
reslidence clauses, although many young
farmers took up residence, especially in
the early stages.

Development under this scheme ceased 1in
1968. Further development would be sub-
jeet to the findings of investigations
into aqulfers for adequate water supply,
and would be certain to raise conser-
vation objections.

The Little Desert controversy

Plans to farm the Little Desert, which
contains the largest remaining blocks of
Crown land in the Wimmera, have been put
forward from time to time since 1905 by
local Counecils and other interested
parties. In 1964, the Wimmera Regional
Committee of the Central Planning Auth-
ority recommended that 65,500 acres
(26,500 ha) selected over a wide range
of habitats should be withheld from land
development. The Committee included
both munieipal and government represent-
atlves, and its recommendations met with
popular approval at a publiec conference
in Lowan Shire Office on 26 August 1964.

In October 1968 and April 1969, the then
Minister for Lands Sir Willllam McDonald
announced plans to develop the Little
Desert. These plans included reserving
an area of 80,000 acres (32,000 ha) in
the eastern section, which is mostly
covered by treeless heaths growing on
deep sands. The only other area to be
reserved was 1,300 acres (500 ha) at The



Craters. The rest of the Llittle Desert
was to be developed into 50 farms - each
of about 4,000 acres - glving a total
developed area of about 200,000 acres
(81,000 ha).

Economists were quick to debate the
issue. They pointed out that the farms
would be at best only marginally econo-
mic and most likely very unprofitable
and that the benefits to the State would
be more than offset by the heavy costs
of road construction.

Conservationists alsoc questioned the
scheme. The areas proposed for develop-
ment included most of the areas recomm-
ended for reservation by the Wimmera
Regional Committee, and development
would entall the destruction of extens-
ive areas of yellow gum woodland, mallee
--broombush, and brown stringybark wood-
land, thus greatly reducing the divers-
ity of vegetation in the Little Desert.

Under pressure from both economlsts and
conservationists, the government reduced
its plan in September 1969 to the
development of only 12 farms - a total
area of 50,000 acres (20,000 ha). The
location chosen was adjacent to the
South Australian border 1n the area of
best soil and highest rainfall.

The 1issue continued to receive much
attention from the press and public, and
in December 1969 the government announ-
ced that it would shelve 1lts plans for
development of the Little Desert. The

b1

Little Desert controversy indicated the
need for a different approach to decid-
ing uses of publie land in Victoria, and
led to the proclamation of the Land
Conservation Aet 1970, which established
the Land Conservation Council in Feb-
ruary 1971.

The Land Conservation Councll carries
out investigations and makes recommend-
ations to the government with respect to
the use of publle land in order to prov-
lde for balanced land use in Victoria.
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PART 11

NATURE OF THE LAND



6.

The surface of the study area is predom-
inantly made up of wind-blown, alluvlal,
and marine sediments that range in age
from about 7 million years old to
present-day. These sediments are geo-
logically quite young, belonging to the
late Cainozolec era. The action of the
wind and water has sculptured the surf-
ace into a number of features, which are
referred to brlefly in this chapter but
discussed more fully in the chapter on
geomorphology.

At Mitre, and in the far east of the
study area, substantially older and
different rocks occur - forming the only
local hard-rock hills. These rocks come
from the early Palaeozolc, and they
range in age from 550 to 380 million
years old.

Map 5 shows the surface geology of the
study area, together with cross-sections
representing 1its subsurface geology,
while Table 4 and Figure 1 present 1t
diagrammatlically. The following des-
cription starts with the oldest rocks,
progressing through to the youngest. A
glossary at the end of this chapter ex-
plains the meanings of many of the tech-
nical terms used.

l|3

GEOLOGY

Palaeozole Bedrock

Falaeozolce bedrock outcrops 1n the east-
ern part (see Map 5) and consists of a
number of rock types. The oldest are
marine sandstone and siltstone of Cam-
brian age, and the latter has 1n places
been converted to slate. These rocks
outerop near Jeffcott and Cope Cope.
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Granitie rocks outcrop near Wycheproof.
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Mitre Roeck: this monadnock of Grampians
Group sediment protrudea through younger
Cainogoie sediments of the south-western
Wimmera plains.

Elsewhere the sediment and slate have
been metamorphosed to schistose horn-
fels, knotted schist, and spotted slate
by granitic intrusions. These meta-
morphic rocks outcerop north-west and
south-east of Charlton, and at Jeflcott.
The granilitic rocks - which intruded the
sediment and slate during the early
Devonlan perilod causlng the metamorphism
- now outcrop at Buckrabanyule, Mount
Gowar, Yowang Hill, north-west of Charl-
ton, near Jeffcott, and at Wycheproof.

The only other area of Palacsczolc bed-
rock outcropping in the study area 1is
Mitre Rock, west of Natimuk. Mitre Rock
1s made up of non-marine sandstone

and mudstone of late 3ilurlan--early
Devonian age and, together with Mount
Arapiles, forms an outlier of the rocks
that make up the bulk of the Gramplans
to the south-east.

All of the study area overlies rocks of
Palaeozole age. In addition to the
rocks Jjust described, areas of glacial
sediments of Permian age are deeply
buried in the west. At Netherby, 420 m
of tilllite and other glaclial sediments
occur at a depth of 400 m.

Tertiary

The study area lies on the south-eastern
edge of the large sedimentary basin
known as the Murray Basin. The sedi-
ments filling this are of Tertiary and
Quaternary age.

At the beginning of the Tertiary, the
sea started to inundate the Wimmera from
the north and west. By the mild Tertlary
the bulk of the study area was under
water, but towards the end of the mid
Tertiary the sea began to retreat.

In the late Tertiary 1t again advanced,
leaving only Mitre Rock and the higher
areas of Palaeozolc rocks in the east
free from inundation. At the end of the
Tertiary, the sea finally retreated from
the area.



Associated with this marine trans-
gression--regression was the cycle of
sedimentation. (The sediments that were
deposlted are represented diagrammatic-
ally in the two cross-sections on Map
50

This ecycle commenced with sediments laid
down 1in alluvial to tidal flat environ-
ments, comprising up to 160 m of sand,
silt, clay, and coal, known as the
Renmark Group. At the highland front,
streams lald down gravels that now out-
crop along the eastern margin of the
study area.

As the marine influence increased, marl
(Ettrick Marl) and limestone (Duddo
Limestone) were deposited in deeper
water 1n the west, while clay (Geera
Clay) and marl, marly limestone, and
silt (the Winnambool Formation) were
deposited in shallower water in the
east. At the same time the river system
draining the highlands to the south was
depositing coarse gravel and sand (Cali-
vll Sand) in valleys and out onto the
coastal plain near Horsham.

In the mid Tertiary the sea returned,
depositing clayey marl (Bookpurnong
Beds), but in the late Tertiary as

it again swept across 1t deposited sand,
silt, and gravel (Parilla Sand) near the
shore. The latter unit now outcrops
widely in the study area.

In the late Tertlary, as the sea
retreated from the Murray Basin, 1t

”T

continued to lay down Parillla Sand. The
sea retreated 1n stages, and in doing so
moulded the upper surface of the Parilla
Sand into a series of ridges running HNNW
--38E, reflecting standstills of the re-
treating shoreline. The most obvious of
these ridges occur at Warmur, at Diapur,
and just west of Lake Buloke.

Crose bedding in Parilla Sand indicating
a high-energy shallow-water depositional
environment: The Cliffs, Lake Hindmarsh.
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Quarternary

As the sea retreated at the end of the
Tertlary, a sandy coastal plain was left
over much of the study area.

The different geological units that now
cover much of this plain developed
during the Quaternary perlod. The units
comprise alluvial, aecllan, lacustrine,
and chemlcal sediments that were laid
down in response to climatic oscillat-
lons during the Quaternary. Often the
different types of deposits are intimat-
ely assoclated in time and space, giving
a complex interfingering in the strati-
graphle column.

Climatic oscilllations during the Quat-
ernary were due prilmarily to phases of
global glaciation. They had a signif-
icant impact on the world's weather, and
in the study area the maximum global
glacial phases were marked by a general
drying of the climate and the develop-
ment of arld or desert land forms.

A1]1 the maJor stratigraphic studies con-
centrating on this perlod have been
conducted to the north of the study area
but thelr results are generally applic-
able to the Quaternary fluvial, aeolian,
and lacustrine sediments present 1in the
Wimmera.

A major wet phase occurred between
50,000 and 30,000 years ago. Large lakes
exlsted, bordered by sand lunettes to

the east. By 28,000 years ago lake
levels had fallen and a majJor arid phase
had commenced, reaching a peak between
18,000 and 16,000 years ago. During this
phase widespread dune development and
extension occcurred. Extensive clay lun-
ettes developed adjacent to drying lake
basins, west--east linear clay-rich
dunes (Woorinen Formation) developed
over much of the western and central
parts of the area, and irregular sub-
parabolic quartz-rich moblle dunes en-
croached into the study area from South
Australia.

Lake levels agaln rose about 13,000
years ago and remained high for a
further 8,000 years. The rises were
much smaller than those recorded during
the Pleistocene, however. During this
period, extensive alluvial deposition
also took place. In approximately the
last 5,000 years, conditions have become
drier, resulting 1n the lakes again con-
tracting.

Lake deposits

Assoclated with the drainage system are
broad areas of lake and swamp deposits,
often bordered by one or more dunes
(lunettes) to the east and north-east.

The development of these lake basins was
initiated in the Pleistcocene epoch, when
the northward-_lowing drainage system
was dissipating in the Wimmera and
riverine plains - either in a fine net-
work of distributary channels or play-



ettes, or in topographic lows such as
the broad corridors between the Parilla
Sand ridges.

Stream discharges had much higher levels
in the past than today. Sc some of the
lakes were much larger, as can be seen
by the broad areas of lake-bed deposits
of elay and silt bounded by multiple
lunettes at Lake Buloke, Lake Hindmarsh,
and south of the Little Desert. Most of
the sediment had been laild down 30,000
years ago, with lesser amounts laid down
between 13,000 and 5,000 years ago.

During the arid period from 28,000 to
16,000 years ago, gypsum was deposited
in depressions where the water table lay
close to the surface, and salt was
deposited where lakes seasonally dried,
particularly in the area running north--
south from Lake Hindmarsh to Mitre.

Lunettes

Vegpetated dunes known as lunettes occur
adjacent to shallow lake basins in the
Wimmera. The dune ridges range widely
in composition - from well-sorted guartz
sand, through clayey sand, to gypseous
sandy clay. The sediments in the
lunettes are closely related to the
hydrologic conditions that formed them.

Those that occur close to major dralnage
lines, such as the lunettes of Lake
Hindmarsh on the Wimmera River system,
tend to have larger quantities of quarte
sand, which was contrlbuted to the
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Sandy lunette to the east of Lake Hind-
marsh.

shoreline dune by wave actlon and long-
shore drift, The only example of this
type of lunette on public land occurs
near Ellam, east of Lake Hindmarsh.

Most of the lunettes in the study area
are clay-rich, however, because they
formed during periods of low water
level. In this situation seasonal ex-
posure of saline mud flats permitted the
efflorescence of salts, especially
hallte and gypsum, causing clays to form
pelletal aggregates. These were then
blown into dunes by high-velocity winds.
With the onset of seascnally moist
conditions, the dune was stablllzed
annually and as a result did not milgrate
but remained at the salt-flat margin.



At least two phases of clay-lunette
building have taken place. An older,
partly eroded red phase - such as the
outer lunettes at Lake Buloke - develop-
ed between 28,000 and 22,000 years ago.
A subsequent younger grey phase, closer
to the present lakes or overlying the
older red lunettes, developed from about
20,000 years ago, wilith maximum develop-
ment (18,000--16,000 years ago) colncld-
Ing with the last glaclal maximum.

As a fossil land form, the lunettes rep-
resent a legacy of Pleistocene environ-
ments and are particularly useful indil-
cators of the wvarlatlons in Quaternary
climates.

oource-bordering dunes

Dunes occur adjacent to current and
abandoned stream courses along the Avoca
River at Teddywaddy and south of Glen-
loth East. These dunes developed by
wind deflation of sandy stream-beds
during the last major arid phase, which
ended around 15,000 years ago. They
formed under predominantly westerly
winds and are found te the east of major
streams or arranged in a more generally
west--east outerop. Minor development
of source-bordering dunes has taken
place since that time.

Woorinen Formation
Low elongate sand ridges or linear dunes

and dune sheets comprilse the most char-
acteristic land form, extendling across

most of the study area, especially in
the wheat-growing districts. The Forma-
tion consists of pale to dark reddish-
brown calcareous sandy clay and clayey
sands, usually less than T m thick. The
dunes contain an average of T--10% clay,
reaching higher values 1in the swales,
Carbonate content can be as high as 14%,
but averages about 5%. Clay and carbon-
ate contents reach maximum values in the
swales and this variation 1s reflected
in the wvegetation distribution.

The dunes rest unconformably over the
earlier phases of the alluvial Sheppar-
ton Formation and, where that ls miss-
ing, the Parilla Sand. The varilous dune
forms are discussed further in the chap-
ter on geomorphology.

The last eplsode of linear dune mobiliz-
ation colncides with the last major arid
perlod between 25,000 and 16,000 years
ago, when water tables and lakes were
considerably lower than they had been
previously. Dune formation 1s similar
to that of the lunettes.

Reversal of the hydrologle budget durilng
this dry time caused groundwater salts
to accumulate 1in the swales, develcoplng
salt pans. The attendant efflorescence
was responsible for breaking clays Into
pellets, which were then deflated into
the flanks and crests of adjacent dunes.
These dunes are relict features stabil-
ized by vegetation. European settle-
ment, clearing, and subsequent drought
have led to reactivation of some dunes.



Lowan Sand

The Lowan Sand extends 1into the Wimmera
as a lobe of irregular dunes forming the
Little Desert. Part of the Big Desert
occuples the noth-western corner of the
study area. QOutside the 'deserts', the
Lowan Sand is found along the north--
south ridges of Parilla Sand where that
unit has been reworked into dunes.

It 1s a fine- to medium-grained grey-
white, quartz-rich, windblown sand
derived from the underlying Parilla
Sand. It contains little carbonate or
clay and therefore dunes differ quite
markedly from the clay-bearing linear
dunes of the Woorinen Formation.

Those in the Little Desert are often
referred to as 'Jumbled' dunes. On
closer inspection, however, they possess
a degree of order, reflecting the in-
fluence of the prevalling westerlies
that formed them. The last active de-
velopment of these irregular dunes co-
incided with the last major arid periecd,
ending around 16,000 years ago.

Alluvial sediments

Assoclated with the major north-flowing
drailnage systems are alluvial sediments

51

ranging 1n age from the Plelstocene to
the present, with the bulk of them
located in the east and south. These
sediments consist of sand, gravel, and
clay, and may be a mere fllm overlying
the Parilla Sand, as on parts of the
flat plain to the north of Lake Buloke,
or up to 60 m thick as occurs east of
Horsham and north of Charlton. On the
geological map these alluvilial sediments
are separated into two groups - the
clder and more extensive sedliments that
make up the bulk of the alluvial out-
crop (Shepparton Formation), and younger
more restricted ones associated with
current drainage lines (Coonambidgal
Formation).

Colluvial deposits

These were deposlited towards the base
of slopes by the actions of gravity and
water and are prilnecipally associated
with the Palaeozole ocutcrops in the east
of the study area. Colluvial or scree
slopes of granitic sand fan off the
granitic outcrops in the area, whereas
slopes of soll contalning fragments of
sandstone and siltstone surround the
higher areas of contact metamorphosed
Cambrian rocks at Jeffcott, Charlton,
and elsewhere. Generally the colluvial
deposits are unconsolidated.

Glossary

Aeclian

- pertaining to the wind; in this study area refers to

sand and silt lald down by the wind, and the resultant
land form produced

BEBE1B5—5



Alluvial

Calcareous

Deflation

Efflorescence

Gypsum
Hornfels
Lacustrine

Longshore drift

Lunette

Marl

Metamorphle rocks

Schist

Scree

pertaining to or composed of alluvium, or deposlited by a
stream or running water

containing calcium carbonate: when applied to a rock,
implies up to 50%

removal of loose material by wind

one or several minerals, generally soluble salts, preci-
pltated as a surface 1ncrustation on a rock by evapor-
ation of water

hydrous calcium sulphate, CaSou.EHED
a fine-grained rock formed by contact metamorphism
pertaining to, produced by, or formed in a lake

material that 1s moved along a shore by a current caused
by the approach of waves to a coast at an angle

one of the broad, low, smooth, crescent mounds or ridges
of clay loam or sllty clay bordering the leeward (east-

ern) shore of almost every lake and swamp in the plains

of northern Victoria.

applies to a soft deposit consisting chiefly of a mixture
of clay and calcium carbonate in varyling proportions

any rock derived from pre-existing rocks by mineralogl-
cal, chemical, and structural changes, essentially in the
solid state, 1n response to marked changes in tempera-
ture, pressure, shearing stress, and chemical environment
at depth in the earth's crust

strongly folliated crystalline rock formed by metamorphism

a sheet of any loose, fragmented material lyilng on or
mantling a mountain slope or hillside
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Slate - a fine-gralned metamorphic rock formed from rocks such as
shale, which are fissile along planes independent of the
original bedding (slaty cleavage)

Swale = in thils study area the trough-like depresslion between
dunes
Tillite - a consclidated sedimentary rock deposited directly by and

underneath a glaclier without subsequent reworking by
water from the glaclier, and consisting of a heterogeneous
mixture of clay, sand, gravel, and boulders varying
widely in size and shape
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7. GEOMORPHOLOGY

Like all areas 1n Victoria north of the
Highlands, the landscape 1s elther flat
or undulating. In the Wimmera this
general flatness reflects the geological
processes of the Tertiary period. About
60 million years ago the seas started to
inundate north-western Victoria, laying
down sediment.

By the time the sea finally retreated,
about 5 milllion years ago, a broad sandy
plain had developed over the whole
reglon, including the bulk of the study
area. Wind and water started to slowly
remould the surface of thls plaln, with
the greatest impact registered during
the last 50,000 years, when major phases
of global glaciation began to profoundly
influence the Quaternary climate.

Alternating perilods of wet and dry led
to the formation of the low-rellef semi-
arld land forms that now blanket much of
north-western Victorla and extensive
tracts of the rest of south-eastern Aus-
tralia to the north and west.

The study area lles on the extreme
south-western edge of this huge region,
and hence the semi-arid land forms here
are generally much more subdued than

those to the north and north-west. It
does contaln siliceous dune fields, but
these are vegetated, lower, and in
places used for agriculture., It also
has the great linear dune flelds = 50
characteristic of large parts of central
Australia - but 1n a greatly reduced
form, finally petering out in patchy
sheets and hummocks of dune in the east
and south-east. On the other hand the
lunettes and lake basins, although some-
what smaller than elsewhere in south-
eastern Australia, are still highly
impressive land forms, and are signific-
ant reminders of the climatle variations
of the Quaternary period.

This chapter describes the topography
and drainage, separates the landscape
into geomorphic units, and describes the
way these units were formed. As the
geomorphle subdivisions are closely
related to the stratigraphic units, the
geology map (Map 5) can be consulted to
show the detall of the various geomor-
phiec units. Map 6 shows the more gen-
eralized geomorphilic units, while topog-
raphy 1s shown on Map 7. The glossary
at the end of this chapter explains the
meanings of many of the technlical terms
used.
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Topography

The only area of substantial relief in
the Wimmera 1is in the region of Palaeo-
zoic sediment ocutcrop in the east of the
study area. The granite at Yowang Hill
and parts of 1ts metamorphiec aureole, at
340 m, rise about 190 m above the nearby
Avoca River. Elsewhere the topography
1s gently undulating and of low relief.
A number of monadnocks of Palaeozole
rock protrude through the Calnozole
cover at Jeffecott, Mitre Rock, Charlton,
and Wycheproof, rising 140 m, 120 m, 60
m, and 40 m respectively above the
surrcunding plain.

scandstone strandlines, representing
successlve stages in the retreat of the
late Tertlary sea from the study area,
trend NNW--3SE across much of the area.
The most prominent of these ridges occur
east of Kanlva and south of Kiata, where
they rise about 70 m above the surroun-
ding landscape.

Aeolian land forms dominate the remain-
der of the landscape. The lunettes at
Lake Hindmarsh and Lake Buloke rise 60 m
and 20 m respectlively above the adjacent
lake floors, while in the Little Desert
the dune relief can be up to 30 m.

Drainage

While no substantial dralnage system
rises within the study area, a number of
major streams, all rising to the south
of it, elther pass through or terminate

in the Wimmera area. HNumerous lakes of
varying sizes are asscciated with this
drainage system and dissipation of
water. Some, such as Lake Buloke, are
freshwater lakes situated on or at the
end of major drainage lines. In the
western Wimmera, which has no signif-
icant surface drainage, numerous small
freshwater ephemeral lakes contribute to
the groundwater system,

Elsewhere, near Mitre and adjacent to
the Wimmera Rilver, the small lakes and
depressions are saline. Here they
intersect the sallne regional ground-
water systems and hence are groundwater
discharge lakes and points.

The Avoca and Wimmera Rivers are the
principal streams passing northward
through the study area. The smaller
Yarriambiack Creek also passes through
it while the Richardson River and
Dunmunkle Creek terminate here.

Notable features of the drainage pattern
are the effluents or anabranches from
the main streams, the two most important
being the Yarriambiack and Dunmunkle
Creeks - effluents of the Wimmera River.
North of Glenloth the Avoca River splits
into a complex network of anabranches on
its flood-plain. Similar anabranching
also occurs 1in the dralnage system feed-
ing into Lake Marmal.

The Wimmera River flows along the south-
ern boundary of the study area before
swinging suddenly northward at Quantong.



This sudden course change probably
occurred due to earth movements raising
the land to the west and forcing the
stream northward. With the exception of
the Avoca River, the remainder of the
drainage system 1in the Wimmera 1s
greatly influenced by ridges of Tertlary
marine sandstone running through the
area.

South of the Little Desert strings of
lakes occupy the inter-ridge corridors,
with sluggish seasonal water movement
from south to north.

In the east, sandstone rldges pass
through Yellangip, Bangerang, Warmur,
and Thallia. The Yarriambiack Creek is
confined to the corridor west of Bang-
erang for much of 1lts course through the
area., Dunmunkle Creek follows, and then
terminates in the corridor between the
Bangerang and Warmur ridges.

Richardson River skirts the highland
front before swinging northward and
emptying into the terminal basin at Lake
Buloke between the Warmur and Thalia
sandstone ridges. A number of small
streams terminate in small lake basins
close to the highland front at Lake Mar-
mal and Wooroonook Lakes.

Geomorphic Subdivisions

The study area falls within two main
physiographlic divisions. Most of it
lies in the Murray Basin plailns, where a
number of distinet geomorphic units are
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recognizable. The eastern portion lies
within the Western Highlands.

Western Highlands

Palaeczole hills of granite and contact
metamorphosed sediment in the east of
the study area form part of the Western
Highlands. These Palaeogzolc rocks are
not uniformly resistant to erosion.
Typical hilly granite landscapes with
tors occur at Yowang Hill and Buckraban-
yule. Elsewhere the granite 1s more
deeply weathered than the enclosing
contact metamorphic aureole of schilst
and hornfels, with the latter remalining
as a resistant ridge. Thils occurs north

Hilly granite landecape with tors at
Yowang Hill.
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inge of swamps aligned NNW--SSE on the south-weatern Wimmera plains between
parallel ridgee, showing the underlying influence of the Parilla Sand.




and north-east of Yowang Hill. The
monadnocks of Palaeozoic rock at Charl-
ton, Jeffcott, Wycheproof, and Mitre
Rock are outliers of the Western High-
lands.

Murray Basin Plains

Most of the study area falls within this
physlographic division, comprising a
number of distinet geomorphic forms, as
discussed below. The chapter on geology
discusses the origin of the various
units more fully.

For the purposes of the remaining geo-
morphic description, the following brilef
comments will be of assistance. The
land forms in this division are predom-
inantly aeollan in nature and are relict
features from the last major arld phase,
which commenced about 30,000 years ago
and culminated about 18,000 to 16,000
years ago. This phase coincided with
the last major glacial maximum. Since
that time the land forms have undergone
little change, except where the activ-
ities of European man and drought have
caused some reactivation of the dunes.

Ridged marine plains

A serles of low sandstone ridges trend
NNW--SSE across much of the study area.
They represent successlve coagstline
positions developed at the end of the
Tertlary period, as the sea retreated 1n
stages from the Murray Basin. They have
a pervasive influence over the topo-
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graphy of the Wimmera. They have been
the major controlling influence over the
drainage systems passing through or
terminating in the area, as well as the
position of the major lake basins since
late Tertlary times. Even where the
ridges are not exposed, thelr presence
often remains obvious, as the Quaternary
cover generally mirrors the underlylng
form of the ridge.

Although large ones occur east of Kaniva
and south of Kiata, elsewhere the ridges
are more subdued. The upper surface of
the sandstone 1is generally ferruginized
and deep red-brown in colour. Often a
thin cover of dune tops the sandstone
ridges, having developed by wind erosion
of the sandstone. In places the plain
takes the form of a flat expanse of
sandstone 'gibber plaln'., This has
occurred between Lake Buloke and Birchip
in places where the action of water has
scoured off the overlying cover.

Irregular sub-parabolle dunes

Two large fields of irregular siliceous
sand dunes (Lowan Sand) extend into the
study area from the west., The southern
lobe takes in the Little Desert, while
the northern one forms part of the Big
Desert. Outside these two 'desert'
areas, slliceous sands occur along the
ridges of Parilla Sand where the sand-
stone has been reworked intoc dunes.

Within these areas a wlde varilety of
forms are represented, with dune relief
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up to 30 m in places. Although gener-
ally irregular, the dunes do possess a
degree of order reflecting the influence
of the prevalling westerlles that formed
them. In places the dune topography is
flat and sheet-1like.

Linear dunes

Low discontinuous dunes with a general
west--east orientation (Woorinen Format-
ion) cover much of the western and
central parts of the study area. Fur-
ther north, in the Mallee, the dunes
have relatively straight regular forms,
but in the Wimmera the dune form is sub-
dued to sheet-like, and often indistinct
or patchy.

West of Warracknabeal the dune fleld is
relatively continuous, but east of the
Yarrliamblack Creek 1t beglins to break up
- varying between sheet-like areas such
as around Nullan--Laen and Wilkur to
patchy discrete dunes trending ENE--WSW,
as at Banyena, south-west of Minyip, and
at Rich Avon West, where the Richardson
River has cut through the linear dune
system. The dunes are typlecally less
than 100 m wide, 200--2,000 m long and
3--10 m high.

In places the Woorinen Formation covers
the Parilla Sand marine ridges. Where
the form of the underlying Parilla Sand
rildge 1s pronounced, the Woorilnen Forma-
tion topography consists of closely
spaced parallel west--east dune chains
within a NNW--SSE trending dune ridge.

Lunettes

The ocecurrence of smooth crescent dunes,
known as lunettes, on the eastern side
of lake basins 1s well known in southern
Australia, and this study area contains
some excellent examples.

The lunettes record complex csclllations
of hydrologic sequences varying through
periods when deep and relatively fresh
water concentrated clean quartz sands on
the eastern beaches for contrilbution to
the downwind dune, as has been the case
for part of the history of lunette de-
velopment at Lake Hindmarsh.

Later, durlng more saline condltions
assoclated with drying, gypseous clay
pellets were transported by saltation
from exposed lake floors to provide the
smooth surfaces most characteristic of
the present form of most lunettes in the
Wimmera.

The size of the lunette generally bears
a strong relation to the size of the
basin from which its materlals were der-
ived. Thus, a small lake less than 1 km
in diameter may have a lunette only a
few metres high. Examples of this occur
south of the Little Desert in corridors
between Parllla sandstone ridges, be-
tween the Llttle and Big Deserts, north
of Dimboola, and intermittently east of
Warracknabeal. Elsewhere, on the larger
basins at Lake Buloke and Lake Hind-
marsh, the lunettes rise to 20 m and 60
m respectively above the lake floors.



The lunettes often consist of multiple
units, reflecting successive stages of
lake contractions from a period of ex-
tensive lakes and high stream discharges
to a major arid perlod colnelding with
the last glacial maximum. Multiple
lunettes are well developed at both Lake
Hindmarsh and Lake Buloke. The distance
from the western boundary of Lake Buloke
to its easternmost lunette is about 22
km, indicating the large extent of the
former lakes,

To the north of the study area, strati-
graphic analysls of lunettes has been
particularly instructive in helping to
demonstrate the complex palaechydrologic
history of south-eastern Australia dur-
ing the Quaternary. Moreover, lunettes
toe the north of the study area have
provided one of the richest sources of
vertebrate remains and evidence of pre-
historic man 1In southern Australia. To
date the archaecloglcal potential and
the faunal content of the major lunettes
in the Wimmera have not been assessed in
any detail.

Alluvial plains

A number of broad areas of alluvium oc-
cur in the Wimmera and are referred to
briefly in the section on drainage.
Part of the rilverine plain extends into
the east of the area, east of Lake
Buloke. The plain is channelled, par-
ticularly north of Glenloth, where the
Avoca Rlver splits into numerous small
anabranches on its flood-plain. A
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Lunette to the east of Mitre Lake.

similar anabranching situation exlsts
along the dralnage system feeding into
Lake Marmal. A number of areas of thin
sand sheet and individual source-border-
ing dunes also are located in this area
adjacent to dralnage lines.

Other major areas of alluvium are assoc-
iated with the Richardson River, Wimmera
River, and the dralnage system south of
the Little Desert. Between Yarriamblack
Creek and Lake Buloke areas of alluvium
and linear dune alternate rapidly with
exposure of the underlying marine plain.
This situation 1is simplified on the
geomorphology map (Map 6), with the de-
tail more fully displayed on the geology
map (Map 5).
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Lake floors

Lake basins have been represented on the
geology and geomorphology maps where the
presence of low-lylng areas 1s defined
by a relatively sharp break in slope on
the western margin, representing an
ancient or modern cliff line. At Lake
Hindmarsh the cliff developed in sand-
stone on the western silde 1s up to 4 m
high, while the one at Lake Buloke 1s
only 1--2 m high and less obvious. On
thelr eastern sides such depressions are
enclosed by the lunettes so character-
istle of lake basins across southern
Australia. The basins are typlcally
smooth and elliptical, often kldney-
shaped in outline, with the long axls
oriented north--south or NNW--3SE.

All large basins are assoclated with
drainage lines that contributed the
waters so important in shaping theilr
outlines. Lake Hindmarsh 1is part of the
Wimmera River system, and Lake Buloke 1s

Typical saline depression in
a narrow belt running south
from Jeparit. This area is
a zone of groundwater
discharge with gypsum and
galt precipitating in these
depressions.

the terminal point of the Richardson
River.

As the Wimmera Rlver flows into and out
of Lake Hindmarsh the lake is fresh and
permanent. A number of smaller lake
basins in the Wlimmera, such as Wooroco-
nook Lakes, are permanently full, having
been filled artificially and used as
water storage basins.

Most of the small lakes 1n the area,
however, are ephemeral, being fillled
seascnally by normal surface run-off or
floods and then drylng in the hotter
months. The small lakes and depressions
west of a line Joining Duffholme and
Netherby, for example provide ground-
water recharge. By contrast, those run-
ning from Mitre northwards to Jeparit
intersect the saline water table of the
area. The latter are groundwater dis-
charge lakes and points, and the saline
conditlions favour the preciplitation of
salt and gypsum.
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Glossary

I

Anabranch

a diverging branch flowing out of a main stream and later

rejoining it further downstream

Aureole - a zone surrounding an igneous Intrusion in whieh the
country rock shows the effects of contact metamorphism

Contact metamorphism - alteratlon of existing rocks in contact with or near an
igneous 1ntrusion by heat

Effluent - a surface stream that flows out of a lake, or a stream or
branch that [lows out of a larger stream

Ferruginous - pertaining to or containing iron: said of a rock having
a rusty colour due to the presence of ferric oxlide; the
quantlty of iron does not have to be large, nor do all
red rocks derive their colour from iron

Monadnock - a hill of resistant rock rising conspicuously above the
general level of a plain

S31liceous - s8ald of a rock containing abundant silica, especlally
free sililca {3102), the chemically resistant dioxide of

sllicon

Strandline - in this study area a former shoreline now elevated above

sea level
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The general pattern of climate across
the study area is one of gradation rath-
er than fluctuation, as no major topo-
graphic variations occcur that would
cause marked climatic difference between
nearby sites.

Temperatures are relatively uniform
throughout the Wimmera, with a tendency
for summers to be slightly warmer in the
north and north-east. Average annual
rainfall has a simlilar monthly dilstrib-
ution pattern throughout, but decreases
from south-west to north-east across the
study area.

An irregular successlon of depressions
('lows') and anticyclones ('highs')
brings the local weather, as is typical
in most of southern Australia. These
systems generally, although not always,
move from west to east, but they can de-
velop or degenerate within any area.
Thelr speed varies and they can be al-
most statlonary for a week or more.

The Wimmera typlcally has hot summers
and mild winters with few frosts. The
greater part of the annual preciplitation
occurs 1in winter and 1is of low intensity
- most of the summer ralnfall results
from irregular thunderstorms with in-
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CLIMATE

tense rain. Annual evaporation is high
and greatly exceeds preclpitation.

The Bureau of Meteorology undertakes
measurement of the climatlic elements at
a network of statlons throughout the
area. It measures rainfall in a fairly
intenslve network, and temperature,
wind, cloud, and visibillty at five of
the stations. Evaporation 1s measured
at Birchip and Kaniva and at Longerenong
Agricultural College, while pluvlographs
(chart-recording rain gauges) reglster
rainfall amount and intensity at Charl-
ton and Horsham. The study area does
not contain any anemometers or sunshine
recorders,

Data from the now-defunct Central Plann-
ing Authority's reports on the Wimmera
and Loddon Reglons have been used to
tabulate the probabllities of receiving
the 'effective' amount of rainfall. All
other data come from the most recent
records of the Bureau of Meteorology.

Rainfall

All of the effective precipltation 1n
the area falls as rain and occasional
hall. Altitudes are too low for snow to
fall.
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Table §5

RAINFALL
A = Mean rainfall in mm
B = Median rainfall in mm
C = Average number of raindays (a rainday is a day receiving 0.2 mm or more of

preclplitation other than frost, dew, or mist.

tween 0900 hours on consecutive days.

It is taken as the 24 hours be-

Station & span

aP e narids Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Deec Annual
Melbourne A 48 ug 53 58 58 50 ug R0 59 68 59 58 657
1855--1983 B 37 32 41 50 57 43 44 49 54 69 52 48 653
c 8 7 9 12 14 14 15 16 15 14 12 10 146

Birchip A 19 26 24 26 37 39 38 38 38 38 271 22 372
1898--1983 B 12 13 13 19 3% 37 35 36 31 30 21 14 371
£ 3 3 3 5 8 10 11 11 9 8 5 4y 80

Charlton A 32 27 28 37 Ly 39 42 50 4s uy 31 20 439
1951--1983 B 24 6 20 28 43 35 42 854 35 33 25 17 437
o 5 3 5 6 10 10 12 12 10 9 6 5 93

Dimboola A 22 25 23 31 42 46 43 44 42 41 31 24 41l
1878--1983 B 14 14 16 26 40 46 42 42 39 34 24 18 419
C 3 3 b 6 9 11 13 12 10 9 6 5 91
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Station & span

o Deberde Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Deec Annual
Donald 22 27 26 30 41 42 39 43 41 41 29 2y 4oé
1884--1983

15 15 17 24 o 38 38 39 35 34 21 19 393
3 3 4 6 8 10 12 11 9 8 5 4 85
Horsham 22 26 25 34 ug 50 46 48 4e 4y 34 27 450
1873--1983 14 16 18 27 45 46 47 47 43 36 28 20 440
4 4 5 7 1Y 12 13 14 12 10 T 5 104
Jeparit 20 25 23 28 4o 39 39 40 4o 38 29 25 386
1898--1983 1 13 16 22 4o 39 39 37 36 34 22 16 ho1
3 I 4 6 g A1 12 2AF 1w 9 6 4 90
Kaniva 20 22 23 35 49 52 53 54 4g 43 33 g 459
1883--1983 1 13 13 28 42 51 49 54 47 41 32 21 465
3 3 4 6 10 12 13 33 1 9 6 4 94
Longerenong 24 25 25 31 Lu 4y 42 by 4o Ly 32 27 ha2
Agricultur-
a3 Gollege 16 13 21 22 40 42 40 4y 36 38 24 21 414
1860~--1983 3 3 5 6 9 11 12 13 10 9 6 5 g2
Nhill 22 23 23 31 41 47 46 47 43 41 31 27 422
1883--1983 13 13 17 24 35 47 45 47 37 36 23 20 418
4 I 4 7 10 12 13 14 12 10 7 5 102

B6861/85—8
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Statlion & span Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
of records
Warrackna- A 21 21 23 29 41 40 43 39 40 30 23 394
beal
1883--1983 B 12 13 17 20 41 40 39 36 35 26 17 391
C 3 3 ) 5 10 12 12 10 8 6 Y 84
Source: Bureau of Meteorology

Note:

Annual average precipitation generally
decreases from south-west to north-east
across the study area, belng lowest

(350 mm) at Brim in the north and high-
est (>600 mm) in the far south-west
adjacent to the South Australian border.
As 1n many other parts of Australia, the
precipltation varles considerably from
year to year, with periodic droughts.
Table 5 gives rainfall data for a number
of statlons, and Map 7 shows the region-
al ischyets.

Generally, more rain falls in winter
than 1n summer, with the wetter months
being May to October. Summer averages
vary from 15 to 32 mm per month.

The low summer precipitation is not
sufficient to maintain plant growth, be-
cause hilgh summer temperatures result 1in
high evapotransplration and because much
of the summer rain comes from occasional
heavy showers of short duratlion. In
addition, the rainfall tends to be more

Flpures for Melbourne have been included for comparative purposes.

erratic in summer and autumn than in
winter and spring.

Annual totals can vary markedly from
year to year. In 1982, a drought year,
the area received some 50--70% less than
the annual average,

Temperature

Air temperature 1is measured in a Steven-
son screen, which ensures unobstructed
circulation of alr and protection of the
instruments from the direct rays of the
sun., Mean daily temperature is calcu-
lated by averaging the daily minimum and
maximum values. Temperature 1s an im-
portant factor in plant physiologlcal
processes and in influencing the evapor-
ation rate.

Mean monthly long-term averages are
remarkably even throughout the area.
They range from 12°C minimum to 30°C
maximum in summer and 4°C to 1U4°C in



Table 6

AVERAGE MAXIMUM AND MINIMUM DAILY TEMPERATURES
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Station Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. Annual
Melbourne Max. 25.8 25.7 23.7 20.1 16.5 13.9 13.3 14.8 17.1 19.5 21.8 24.1 19,7
Min. 14.0 14.3 12.9 10.5 8.4 6.7 S.7 6.4 1.7 9.3 10.9 127 10.0
Donald Max. 29.9 30.1 26.0 21.6 16.9 13.8 13.2 14,7 16.8 20.6 24.4 27.6 21.3
Min. 1l4.1 14.7 12,4 9.2 6. 4,2 3.6 4.6 5.9 7.7 5.8 12.2 8.8
Horsham Max. 29.8 29.8 26.4 21.4 17.1 13.9 13.3 15.0 17.7 20.9 24.8 127.8 21.5
Min. 13,3 13.6 11.5 8. 6.3 4.5 3.7 4.5 5.7 7.5 9.7 11.9 B.4
Longerenong Max. 29.8 30.0 25.9 21.3 16.9 13.6 13.0 14.8 17.2 20.7 24,4 27.8 21.3
Agricultural
College Min. 12.8 13.2 10.6 8. 5. 3.9 3.1 4.0 5.0 6.8 8.8 11.3 7.8
Nhill Max. 29.6 29.4 26.2 21.5 17.3 14.2 13.7 15.2 17.8 21.0 24,8 127.8 21.5
Min. 12,9 13.2 11.0 8.3 6.1 2 3.4 4.1 5.5 7.2 9.4 11.6 8.1
Warracknabeal Max. 30.5 30.8 26.7 22.0 17.6 14.3 14.0 15.6 17.7 21.4 25.3 128.8 22.1
Min. 13.9 14. 12,1 9.1 6.9 4.1 3.6 4.3 5.8 7.6 9.8 12.1 B.7
Source: Bureau of Meteorology
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winter, In the two warmest months -
January and February - the mean monthly
maximum temperatures range from 29.4°C
to 30.8°C, tending to be about 1°C high-
er in the north. By contrast, in the
coolest month (July) they range between
13.0°C and 14.0°C.

All stations in the study area have, on
occaslons, experlenced very hot days.
All the Wimmera would have had summer
temperatures greater than 45°C. The
absolute record i1s Horsham's 49°C. Tem-
peratures may exceed 38°C from October
to the end of March. Generally these
extremes correspond to a dry, turbulent,
northerly or north-westerly wind.

Table 6 shows the average monthly and
average annual maximum and minimum daily
temperatures for the five meteorolegical
stations recording temperatures in the
study area, plus the figures for Mel-
bourne to provlide a comparison.

Frosts

The occcurrence of frost depends not only
on the temperature and the humidity of
the air, wind speed, and cloud, but also
on characteristics of the ground surface
- the slope (and slopes of nearby sur-
faces), vegetatlve cover, and water con-
tent. Local topography can significan-
tly influence 1its distribution. Hollows
are particularly frost-prone, due to
pooling of dense cold air, while slopes
(where the flow of alr is unimpeded) are
much less susceptible to frost.

Frosts may be expected each year over
most of the area, but their main occurr-
ence 1s usually restricted to winter.
Spring frosts may constitute a serious
hazard to agriculture, and in some years
a late frost may result in serious crop
damage. Most of the Wimmera can expect
to undergo 2--3 months of severe frosts
and at least 6--7 frost-free months per
year.

The first observed frosts (equivalent to
a screen temperature of 2.2°C) occur on
average in May throughout the study
area, although variations occur from
year to year. Most stations have exper-
ienced frosts as early as March.

Severe frosts (with screen temperatures
of less than 0°C) start around June and
may vary from none to 30 per year. In
general the last severe frosts occur in
August--September and the last light
ones in October, but light frosts have
been recorded as late as December at the
Longerenong Agricultural College.

Table 7 lists the average number of
occasions of screen temperatures of 0°C
or less for the five meteorological
recording statlons. This clearly shows
that, unlike average temperatures, fre-
guency of frost is not determined mainly
by latitude.

Sunshine

As no sunshine recorders have been
installed in the study area, only the
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Table 7

AVERAGE NUMBER OF SEVERE FROSTS
(Sereen temperatures of 0°C or less)

No. of

following estimates showing trends 1n

Station years Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. HNov. Dec. Annual
Donald 17 0 0 0 0 1 3 4 2 1 0 0 0 10.5
Horsham 27 0 0 0 0 0 3 3 1 0 0 0 0 7.7
Longerenong

Agricultural 19 0 0 0 0 0 4 3 2 1 0 0 0 10.2
College

Nhill 27 0 0 0 0 2 5 4 3 2 0 0 0 16.3
Warracknabeal 14 0 0 0 0 0 3 3 2 1 0 0 0 9.3
Source: Bureau of Meteorology

Evaporation

monthly hours of sunshine can be gilven.

Jan.

315

The amount of evaporation from a stand-

Mar. June Oct. ardized evaporimeter 1ls determined by
measuring the loss of water from an
265 145 235 open-topped standardized tank and de-
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Table 8

COMPARISON OF AVERAGE EVAPORATION AND AVERAGE RAINFALL

Longerenong Agrlcultural

College Birchip
Month
Evaporation Rainfall Evaporation Rainfall

(mm) (mm) (mm) (mm)
January 241 24 268 19
February 205 25 216 26
March 169 25 191 24
April 93 31 116 26
May 48 4l 58 37
June 34 4y 27 39
July 37 42 Lg 38
August 5Y Ly 76 38
September 78 4o 110 38
October 125 Hy 161 38
November 154 32 205 &y
December 224 27 274 22
Annual totals 1,464 422 1,752 372

Source: Bureau of Meteorclogy

Note: Evaporatlon figures are unrellable and may be higher than indlicated above.



pends on temperature, humidity, and wind
speed.

Annual rates of evaporation greatly ex-
ceed rainfall on all open sites through-
out the study area. These rates change
from about 1,250 mm in the east and
1,400 mm in the south and west up to
1,800 mm in the north. The greatest
monthly evaporation is in January - 240
mm in the south and 270 mm in the north.

Table 8 compares evaporation and rain-
fall for Longerenong Agricultural Coll-
ege in the south of the study area and
for Bilrechip in the north, where rain-
fall is lower and summer temperatures
are slightly higher.

Evaporation is an important factor 1n
management of the Wimmera--Mallee Domes-
tlec and Stock Water Supply System. Dur-
ing summer, the evaporatlon 1s about ten
times the average rainfall. During win-
ter, however, the two totals approach
equality. Average annual evaporation is
usually three times the average rainfall
in the south, but may be up to filve
times the rainfall in the north.

Wind

Wind data are avallable from five stat-
ions in the study area. However, these
stations do not have anemometers for the
accurate measurement of wind speeds.
Wind speed 1s generally less than 20 Km
per hour, but in spring and summer a
significant proportion of days have
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winds between 20 and 50 km per hour.
Wind speeds greater than 50 km per hour
have been recorded in the area. Wind
directlon tends to be from the south
during spring and summer, but more west-
erly durlng autumn and winter.

Growing season

Plant growth depends collectively on
soll conditions (drainage, aeration,
nutrients, heat transference, depth, and
texture) and climate (light, temperat-
ure, and rainfall). Variations in the
length of the growing season are most
often c¢limatic in origin - with distrib-
ution of rainfall being a prime deter-
minant. Indeed, 'effectlive rainfall' 1s
often used as an indicator of the grow-
ing season.

Effective rainfall - based on both rain-
fall and evaporation - 1is defined as the
amount necessary to start germination
and to maintailn growth above the wilting
point of plants. The growing season is
deemed to be the periocd durlng which
rainfall has a better than 50% chance of
exceeding the effective amount, plus a
further period when water stored in the
soll allows plant growth to contlnue.
Irrigation and fallowlng can also extend
the length of the growing season - the
former providing water in dry months,
the latter conserving water in the soil.

Estimates of effective rainfall are use-
ful for agricultural planning, but they
do not necessarily indicate the effects
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Table 9

PROBABILITY (%) OF RECEIVING RAINFALL EQUAL TO OR GREATER THAN THE 'EFFECTIVE' AMOUNT

Station Jan, Feb., Mar. Apr. May  June July  Aug. Sep. Oct. Nov. Dec.
Birchip 2 12 17 26 57 85 85 77 54 34 18 9
Charlton 9 12 25 37 69 89 86 87 67 36 16 12
Dimboola 4] 13 10 46 71 50 89 87 74 42 18 11
Donald 9 13 20 43 69 89 87 86 71 42 20 14
Goroke 7 16 12 58 85 94 100 94 93 67 27 20
Horsham 9 17 18 48 78 93 95 92 82 55 27 20
Jeparit 5 17 16 30 69 86 89 83 67 40 15 21
Kaniva 7 10 9 46 79 89 95 91 85 53 21 14
Nhill 7 16 13 43 71 88 93 91 80 46 17 14
Warracknabeal 7 14 13 33 72 88 87 88 67 39 16 12

Source: Central Planning Authority

of dry spells on deep-rooted perennial exceeding the calculated effective rain-
plants, and the reseeding ability of fall at ten representative stations. A
annual plants. probability of 50% indicates an equal
chance of receiving or not receliving
Table 9 1lists the probabilities of the rainfall at least as great as the 'eff-

actual monthly rainfall equalling or ective' amount during that month; one of



25% reduces that to only a one-=in-four
chance.

The table shows that the growing season
in most of the study area usually lasts
only 5 months, commencing 1n early May.
The southern and western parts (such as
Horsham and Kaniva) have an average
growing season of 6 months, while Goroke
in the far socuth-west - where rainfall
is highest - has an average growing
season of 7 months' duration.

Thus 1t 1s clear that throughout the
study area lack of rain willl severely
restrict growth for substantial periods.
Low winter temperatures may also affect
it and interrupt the growlng season.

Drought

Since eclimatic recording began, many dry
spells have occurred throughout Viec-
toria, and several have lasted long
enough to be termed droughts.

In comparison with other areas of this
State, the Wimmera has a very limited
surface water resource. As would be
expected, the probabllity of drought in
the study area 1increases from south-west
to north-east.

Over the years, droughts have had devas-
tating effeets on pastures, crops, soll
stability, and water supply, but in this
part of the 3tate recurrent drought must
be regarded as a normal feature of the
environment .
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Dust storms

Dust storms result from drought and
widespread disturbance or removal of
vegetatlon. The lack of plant cover and
binding rcots leaves the topsoll un-
protected, so high winds blowing over
dry country can 1lift dust at any time.
This phenomencon 1s, however, most likely
in summer, when turbulence (caused by
strong surface heating) can plck up soil
particles.

Once commcn in the Wimmera, dust storms
now occur only rarely because of pasture

A4 dust storm in a Wimmera town in the
18308.
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improvement and better techniques of
cultivation, fallowing, and soll conser-
vatlion.
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9. WATER RESOURCES

The Wimmera 1s virtually devold of any
slgnificant independent surface water
supplies: the sources of rivers serving
the area lie outside the study area
boundaries. Rainfall in both the Pyren-
ees Ranges and the Gramplans - which are
the principal surface water sources - is
much higher than on the plains that

make up the Wimmera. All streams flow
northward, finally discharging to inland
lakes of varylng salinity. Water reach-
Ing these lakes 1s eventually lost
through evaporation.

Surface Water
Stream flow

The quantity of water that a catchment
yields as stream flow is related firstly
to the total annual precipitation, and
secondly to the proportion of thls pre-
cipitation that i1s lost as evaporation,
transpiration (from plants growing in
the catchment), and deep seepage.

Average annual rainfall in the Pyrenees
and Grampians 1s as high as 900 mm, with
a signiflcant proportlon avallable as
run-off. In the study area itself,
which predomlnantly comprises plains of
aeolian or alluvial origin, run-off 1is

slight and the bulk of water loss occurs
through evaporation and deep seepage.

As a comparison, average annual run-off

1s 560 ML per sg. km from the Grampilans

(at Wartook Reservoir), but 34 ML and 44
ML per sq. km respectively for the Wimm-
era River at Horsham and the Rlchardson

River at Carrs Plains.

The maln streams in the study area are
the Wimmera, Richardson, and Avoca Riv-
ers. The Avoca drains the northern
flank of the Pyrenees Ranges, and the
Wimmera River drains the western flank
of the Pyrenees and the eastern flank of
the Gramplans. Whlle the maln branch of
the Richardson River drains an area
north of Glencrchy in the foothills of
the Pyrenees, 1ts major tributary - the
Avon River - carries off water from the
north-western flank of the Ranges. Each
of these streams discharges about 90% of
its annual flow during the winter--
spring period.

Effluent streams of the Wimmera River
are the only others of any significance;
the main ones, Dunmunkle and Yarriam-
black Creeks, leave the Wimmera Rlver at
Glenorchy and east of Horsham respect-
ively.



Table 10

STREAM CHARACTERISTICS

GaiiEtn Catchment Mean annual Run-of f Flow variability Salinity
Stream sta%iuﬁ area discharge (ML per (ML per day) ({mg per L)
(sq. km) sq. km) Max. Min. Max. Min.
Wimmera River Horsham 4,066 139,000 34 44,200 0 3,080 105
Richardson Carrs Plains 137 44 4,280 0 208 61
River
Avoca River Coonooer Weir 2,668 84,000 31 39,500 0 7,970 112

Source: Rural Water Commission

Table 10 lists some of the characterlst-
ics of streams in the study area and
Figure 2 shows graphically the seasonal
stream-flow variations that occur.

Water quality

The quality of water 1s an essentilal
criterion when deciding its suitability
for various uses or as an environment
for aquatic life.

The most important guality characterlst-
ic affecting local water suitabllity for

domestic, stock, and irrigation use is
salinity.

Salinity is measured as total dissolved
solids (T.D.S.), with the upper limits
per L being about 1,000 mg for domestic
use, 1,000--1,500 mg for irrigation, and
7,000--16,000 mg for cattle and sheep.
Table 11 indicates uses approprlate to
various T.D.5. levels.

When streams are in flood, salinitles
fall because of dilution. Conversely,
when stream flow is low, evaporatlon
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Table 11

WATER SALINITY

Salinity
(mg T.D.S. per L)

Usage

Less than 1,000

1,000 -- 3,000

3,000 -- 7,000

7,000 -- 16,000

More than 16,000

Commonly suitable for domestle and industrial use, and for
livestock and irrigation. (The salinity of Melbourne's
water is 100 mg per L; Adelaide's is 300 mg per L.)

Brackish water. Maximum salinity humans can normally
tolerate 1is around 2,000 mg per L. The threshold salinlty for
the growth of most plants 1s 3,000 mg per L. This water is
suitable for all livestock, and some domestic and limited In-
dustrial uses., Use for irrigatlion is possible under favour-
able conditions.

Increasingly brackish water. Suitable for most livestock
(poultry - up to 3,500; pigs - up to 4,500; horses, ewes with
lambs, and dairy cattle - up to 6,000 mg per L), but very
limited for domestlic and industrial purposes.

Salty water. Beef cattle will tolerate up to 10,000 mg per L
and sheep on saltbush can utilize water up to 14,000 mg per L
- 16,000 mg per L 1s the maximum for sheep on green pastures.

Unsuitable for livestock.

35,000 Sea water.

tends to increase the concentration of has average T.D.S. levels of about B60

salt. mg per L, while gquality in the upper
reaches of the Richardson River 1s very

Water quality in the area varles between good, with levels between 60 mg and 210

streams. The Wimmera River at Horsham mg per L.
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Mean Daily Flow - Megalitres

Figure 2

STREAM FLOW VARIABILITY
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Wimmera Rlver

Approximately 2,000 sq. km of the Wimm-
era River's total catchment lies within
the study area. It comprises the
anclent coastal plains and the dune
country adjacent to them. The river
flows through these plains to Lake Hind-
marsh and, in exceptionally wet perlods,
on to Lake Albacutya in the Mallee study
area via Outlet Creek. Occasionally
overflows from Lake Albacutya reach a
series of lakes further north in the
Wyperfeld National Park. Historical
records indicate that last century these
waters reached as far north as Wirren-
gren Plain about every 20 years, but
they have not reached that far this
century.

The Wimmera River near Antwerp.



Yarriamblack and Dunmunkle Creeks - the
two major effluent streams of the
Wimmera River - formerly discharged sig-
nificant flows to the north durlng flood
periods, but since regulation of the
Wimmera Rlver system these flows have
also been reduced considerably.

The Wimmera Rlver system 1s characterliz-
ed by great variablility and unrellabil-
ity of stream flow. For example, annual
discharge at Horsham has varied from a
maximum of 570,000 ML in 1956 to a mini-
mum of zero in 1944, This extreme nat-
ural variability makes it difficult to
determine accurately what effects the
construction of storages and diversions
has had on the river system.

Reduction of natural stream flows in the
Wimmera River system through consumptive
water uses has also reduced the stream's
capaclty to assimlilate waste inputs and
80 has added to the water quality prob-
lems. Water uses that suffer as a
result of poor quallty include domestic
and stock consumption, swimming, boat-
ing, fishing, and passive enJoyment, and
aquatlc ecosystem protectilon.

Water-quality and related problems
experlenced in the catchment inelude
high salinity, colour, and nutrient
levels, depressed dissolved-oxygen lev-
els, and nulsance aguatic weed growths.
Factors contributing to these problems
are mostly diffuse inputs such as leach-
ing of saline soils, colour from the
decay of plant matter, and nutrients in
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Yarriambiack Creek i8 an effluent stream
of the Wimmera River.

run-off from both dryland and irrigated
agricultural areas.

The major point source of pollutants
entering the river is the discharge from
the City of Horsham's sewage-treatment
works to the McKenzle Rlver prilor to 1its
confluence with the Wimmera River 5 km
downstream of Horsham. Components of
thls discharge causing most concern are
the nutrlents, 1n particular phosphorus,
which contrlbute to the nulsance aquatic
plant growths observed along the Wimmera
River below Horsham.

While algal growths do not appear to be
a major problem, macrophytes such as



Phragmites australis (common reed) have
established extensive stands at a number
of sites downstream as far as Lake Hind-
marsh. Nulsance Phragmites stands occur
to a lesser extent upstream of Horsham,
as dees the native fern azolla at less
than nuisance levels.

Nuisance stande of Phragmites australis
along the Wimmera River upstream of
Jeparit.

Excesslve aquatlc plant productlion res-
tricts access to the river and so inter-
feres wlith recreational and other uses,
while macrophyte stands can lmpede
stream flow, resulting in sliltatlion and
flooding. Eventual decay of the plant
matter results in depressed dissolved-

oxygen levels, which degrade the river
for aquatic ecosystems and many water
supply and recreational uses.

A State Environment Protection Policy
for the Wimmera River and its catechment
is currently in preparation. It will
address such issues as beneficial uses
and factors affecting water quality. In
particular, it will examine methods of
reducing the impact of diffuse sources
of pollution and the discharge of the
City of Horsham's sewage-treatment
works.

Avoca River

While the study area contains 1,300 sq.
km of the Avoca River catchment, as with
the Wimmera catchment 1t contributes
very little run-off. It runs parallel
to the eastern boundary of the area, and
its flow varies similarly to that of the
Wilmmera as seen by the maximum annual
flow of 408,000 ML in 1956, and a mini-
mum of 428 ML in 1914. The T.D.S.
level, however, averages 3,600 mg per L
- considerably higher than that of the
Wimmera. The Avoca River normally term-
inates in a serlies of marshes north-east
of Quambatook near Kerang. Very high
floods will, on filling the marshes,
continue on to the Murray River via the
Little Murray.

Richardson River

The Richardson River lies parallel to
and almost mid way between the Wimmera
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and Avoca Rivers., Only part of its
catchment lies within the study area.

It rises 1n the alluvial plains north of
Glenorchy and, like the other streams
here, has a varlable annual discharge,
with water reachilng its termilnation
point in Lake Buloke only occasionally.
Water quality in the upper reaches is
very good, with a recorded variation in
T.D.3. between 60 and 210 mg per L.

Natural lakes and swamps

Table 12 lists the major natural lakes
and swamps here, and gives an indication
of thelr water quallty and approximate
surface area. Many of them are located
on the south-western Wimmera plains be-
tween Horsham and the South Australian
border. The larger lakes only dry up
during extremely severe droughts, while
the smaller swamps are more often dry. The Avoca River at Coonooer Bridge.

Table 12

NATURAL LAKES AND SWAMPS

Salinity Approx.
Name (F : fresh) Location area
(S : salty) (ha)
Lake Hindmarsh F 5 km NW of Jeparit 13,500
Lake Buloke F 7T km N of Donald 5,500
Lake Wyn Wyn S 8 km N of Natimuk 750
Mitre Lake 5 10 km NW of Natimuk 530
Unnamed lake S 11 km N of Natimuk 380

88861/85—7



Table 12 (eontinued)

Salinity Approx.

Name (F : fresh) Location area
(8 : salty) (ha)

Lake Natimuk F 4 km N of Natimuk 270
Peechember Swamp F 23 km NE of Kaniva 220
Wooroonook Lakes F 13 km W of Charlton 210
Nhill Swamp F 1 km S5 of Nhill 190
Minimay Swamp F 27 km W of Goroke 160
Darlot Swamp F 10 km W of Murtoa 160
Bunylp Swamp F 16 km NE of Kaniva 140
Little Lake Buloke F 6 km NW of Donald 120
Yanac Swamp F 25 km NW of Nhill 110
Lock Iel (Pink Lake) S 8 km NW of Dimboola 90
Merwyn Swamp F 16 km E of Kanica 80
Yarrackigarra Swamp F 21 km W of Goroke 80
Red Gum Swamp F 27 km N of Kaniva 80
Mortat Swamp F 8 km W of Goroke 70
Lake Perin F 39 km W of Goroke 50
Lake Lawloit F 20 km SW of Nhill 50
Reedy Swamp F 9 km S of Dimboola 30
Boyeo Swamp P 16 km NW of Nhill 30
Lake Marma F Murtoa 15
Lake Watchem F 2 km W of Watchem 15
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Groundwater

This sectlon on groundwater contains a
number of technical terms that are
explained in the glossary at the end of
this chapter. It should be read in con-
Junetion with the groundwater resources
map (Map 8) at the rear of the report.

Most of the water 1n any reglon occurs
below the surface as groundwater. The
water table in the Wimmera area lies at
depths of 0--35 m beneath the land surf-
ace, and beneath the water table the
rocks are saturated. Usefulness of this
groundwater to man depends on 1ts salin-
ity and on the volumes that can be ex-
tracted, which in turn depend on the
rocks in which 1t coccurs. If a body of
rock is porous (that is, it can hold a
lot of water) and permeable (that is,
water flows through it easlly), then the
rock body or formation can be utilized
for 1ts water if the salinity of the
groundwater is satisfactory. Such a
body of rock 1s called an aquifer.

In the Wimmera the aqulfers that have
value for groundwater are sediments of
Cainozolec age, and are either confined
or unconfined. The groundwater 1n these
sediments has originated in two ways -
from rain-water seeplng down through the
sediments, and from sea water trapped in
them when they were deposited. The
quality of groundwater in those aquifers
varies - from water fit for drinking to
waters with salinitlies similar to that
of sea water.

Reglonal groundwater variations

The best-quallty groundwater and the
highest ylelds occur in the western part
of the Wimmera, due to the favourable
combination of a principal groundwater
recharge area and underlying limestone
at shallow depth. Generally poorer-
guality groundwater occurs elsewhere 1in
the Wimmera study area.

Western section

The most extensive area of good-gquality
groundwater 1s found west of a north--
south line Joining Lake Hindmarsh and
Mitre Lake (see Map B). Here, usable
groundwater occurs within three agquifer
systems: a deep confilned aquifer system,
which consists of the lower units of the
Calnozolic sequence (Renmark Group); a
semli-confined aquifer (Duddo Limestone);
and an unconfined aquifer (Parilla Sand)
comprising the Upper Calnozole sedi-
ments.

Recharge of the unconfined and semi-
confined aquifers takes place by vert-
ical infiltration of a proportion of the
rainfall, by lateral throughflow of
groundwater within the aquifer, and by
upward leakage from the confined aquifer
in some parts. Recharge of the confilned
aquifer occurs mainly by lateral
throughflow of groundwater within the
aguilfer and, in some areas, by downward
leakage from the unconfined aquifer.
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Groundwater 1n all aquifers moves to the
north and west, and in the Mallee and in
South Australla the groundwater 1in the
unconfined aquifer, and to a lesser ex-
tent the confined, is extensively used.

Central and eastern sectlion

fast of a line Joining Lake Hindmarsh
with Mitre Lake, groundwater quality -
with a number of minor exceptions -
suddenly deteriorates. One of the reas-
ons for this detericration is a change
in the subsurface geology. The Duddo
Limestone in the west has good porosity
and has been well flushed out by the
Infiltration of rain-water. To the east
the limestone grades into marl and silt
of the Winnambool Formation, which has
low permeability and still contains sal-
ine water.

The high salinity of groundwater beneath
the plains east of Gerang Gerung is due
to the combination of low local rain-
fall, capillary rise of water during the
summer, high evaporatlon rate, low perm-
eability of the sediments, and finally
the consequent slow sub-surface water
movement that has glven llttle chance
for the connate salts to be flushed out.
The composition of these groundwaters
shows a similarity to sea water. The
water table ranges 1n depth from 0 to

35 m and is related to the topography -
being deepest beneath sandstone ridges
and shallowest beneath depressions. The
topography and under-lying geclogy can
also result in perched water tables.

Running south from Lake Hlindmarsh,
saline groundwaters lie close to the
surface. In depressions the groundwater
is a metre or so beneath the surface and
when it 1s drawn to the surface in hot
weather by caplllary action - fractional
crystallization of gypsum (CaS0y)
oceurs., North-east of Mitre, a number
of groundwater discharge lakes occur and
in dry perilod salt (NaCl) precipitates
around the edges of the lakes as they
contract due to evaporation.

Aquifer and groundwater characterilstices

The characteristics of aquifers and
groundwater in the Wimmera area are
described below and summarized 1n Table
13. The potentlal uses of groundwater
of various guallities can be determined
from the legend on Map 8. The relative-
ly low density of bores providing
groundwater data in the study area per-
mits only general comments to be made on
the resource, particularly in the cent-
ral and eastern part of the area. Where
drilling has detected local wariations
in the regional groundwater quality,
these wlll be discussed briefly.

Wunghnu Group

A substantial stretch of Wunghnu Group
sedlments occurs in the study area east
of Lake Buloke and south of Murtoa.
These Quaternary fluvial and lacustrine
sediments consist of sand, gravel, and
clay and are characterized by rapid
changes 1in lithology.
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AQUIFER AND GROUNDWATER CHARACTERISTICS

Aquifer Depth Thickness Salinity Yield Comments

intersected (m) (mg T.D.S. (L per
(m) per L) sec.)

Alluvial 0 0--60 300-~10,000 <20 Low salinities in shoestring

sediments sands in the far east

(Wunghnu Group)

Parilla Sand 0=-=60 60--100 600-~15,000 ¢l.5 In west salinities are low,
reflecting that of the under-
lying limestone, but yields are
also low

Calivil Sand =70 25 ~7,000 20--60 Restricted occcurrence close to
highlands

Winnambool 60--70 20--40 5,000--30,000 <10 Occurs only in east of study

Formation area

Duddo Limestone 45--120 30--90 600--3, 500 =10 Major aquifer occurring only in
wesgt of study area; it has high
potential

Renmark Group 70--220 60--160 1,000--4,000 <20 Deep and rarely tapped; higher
salinities in east

Palaeozoic 0--400 basement up to 25,000 <0.5 Low salinities in granite

bedrock springs

Source; Department of Minerals and Energy
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The youngest unlit within this Group, the
Coonambidgal Formation, refers broadly
to deposlts of exlsting streams and 1s
usually represented by less than 10 m of
sediment.

The bulk of the Wunghnu Group conslsts
of the older Shepparton Formatlon,
which 1s up to 50 m thick in the study
area., The avalilable data suggests that
groundwater salinity as total dissolved
solids (T.D.S.) ranges from 300 to
10,000 milligrams per litre (mg per L)
in thils unilt, increasing generally away
from the highland front.

In places, shallow bores in the Sheppar-
ton Formation will yleld good-quality
groundwater, Close to the highland
front narrow sinuous sand aquifers
(shoestring sands) - representing de-
funct leveed stream courses - contailn
groundwaters with sallinitles down to

300 mg per L. At Teddywaddy a series of
shallow bores ranging in depth from 3.3
to 5.8 m yield groundwater with salinit-
ies of 330 to 1,075 mg per L. These are
assoclated with either a series of dunes
in the area or a shoestring sand in the
Shepparton Formation.

In a number of places in the study area
the surface stream system appears to
recharge the reglonal groundwater system
and the flushing effect in limited areas
produces lower-salinity groundwater.
This phenomenon has been detected at
Werrigar, adjacent to Yarrlamblack
Creek, where shallow groundwaters ccn-

tain 700 mg T.D.S. per L. It also
occurs in a belt running north of Teddy-
waddy where the Avoca River is losing
water, and the resulting flushing effect
is seen in groundwater salinities of
1,000-=4,000 mg per L from both the
Wunghnu Group and the Parilla Sand.

Parilla Sand

The Parilla Sand 1s an unconfined aqui-
fer that outcrops or lies beneath a
cover of Quaternary deposits throughout
the study area. The unit is up to 100 m
thick and is only deeply buried (up to
60 m) in the areas described above under
the Wunghnu Group.

On average, groundwater salinity in the
Parilla Sand increases from west ot
east. In the west the salinity is gen-
erally less than 3,000 mg T.D.S5. per L,
and may be as low as 600 mg beneath the
Little Desert. To the east, recorded
groundwater salinities inerease from
3,100 mg per L at Araplles and 7,000 mg
at Horsham to an average of around
15,000 mg per L further east. Influent
seepage from streams may account for
local quality improvement in the ground-
water 1in this aquifer.

Particularly in the west of the study
area, the Parllla Sand has provlded val-
uable stock and domestle groundwater
supplies in the past. However, the
small ylelds avallable from this source
- generally less than 1.2 L per sec. =
make it of limited current and future



value compared with the deeper aquifers
in the west.

Duddo Limestone

This semli-confined aquifer of Bryozoan
limestone forms a continuous unit
throughout most of the western part of
the study area.

Beneath a thin, continuous, semi-
confining unit of marl and clay, the
limestone 1s intersected at depths of
45--60 m beneath the Little Desert and
at depths of up to 125 m to the north.
The quality of the groundwater is gener-
ally good, with the total dissoclved sol-
ids varylng from 600 to 3,500 mg per L,
and invarlably less than 1,000 mg per L
beneath most of the Little Desert.

The limestone varies in thickness from
about 90 m in the western part of the
Little Desert, with groundwater yilelds
of about 50 L per sec., to less than 30
m in the eastern part, where ylelds fall
to less than 6.5 L per sec. To the south
of the Little Desert ylelds also decline
to around 7.5 L per sec. as the unit
thins.

The Duddo Limestone is the principal
agulfer 1n the study area and does not
require special methods of development.
It can yield water in sufficlent quant-
lties for 1lrrigation, except for an area
to the east and north-east of Gymbowen,
where smaller ylelds and greater draw-
down would make irrigation unfeasible.
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Winnambool Formation/Geera Clay

As noted previously, east of a line run-
ning from Lake Hindmarsh to Mitre Lake
the Duddo Limestone changes laterally
into marl and silt of the Winnambool
Formation, which further east wedges out
to reveal the underlyling Geera Clay. A
corresponding rapid deterloration in
groundwater quality occurs to the east,
with groundwater salinity ranging from
5,000 mg to 30,000 mg per L. Limited
bore information suggests that ylelds
are generally less than 10 L per sec.

Calivil Sand

Deeply buriled anclent river-bed deposits
known as the Calivil Sand contaln good-
quality groundwater close to the high-
lands, but salinities increase to the
north. Where they pass into the study
area near Horsham, Marma, and Narre-
willock, high ylelds can be obtalned,
but salinities are alsc relatively high,
ranging up to 7,000 mg T.D.S. per L.

Renmark Group

The Renmark Group consists of up to 160
m of brown coal, clay, silt, and sand,
and occurs as the basal unit of the
Calnozolec sequence. Only a few bores
have penetrated the deep confined aquif-
er of the Renmark Group at depths rang-
ing from 70 to 220 m. Development of
thls aquifer has been negligible, due to
the high cost of drllling, and increased
pumping costs to the greater depths.
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In the west the groundwater salinity in
the Renmark Group 1s usually less than
1,500 mg per L. Generally ylelds are of
the order of 5 to 20 L per sec. How-
ever, south of the Little Desert at Gym-
bowen, ylelds from this unit are consid-
erably less and may be as low as 1.5 L
per sec.

To the east, where the Renmark Group
underlies the Winnambool Formation/Geera
Clay/Parilla Sand, avallable analyses
suggest that poor-quality groundwater
from these overlylng aquifers 1s moving
through into the Renmark Group aquifer
system. In places the unit does hold
some prospect as a source of fair-
quality groundwater. At Jung, Just west
of Murtoa, these sediments occur at a
depth of 75 to 130 m and contailn ground-
water with a salinity of about 4,000 mg
per L.

Palaeozole bedrock

The entlire study area overlles Falaeo-
zolec sedimentary, 1gneous, and meta-

morphic rocks that only outerop in the
east, with one very small exception
south of Mitre Lake.

Elsewhere the Palaeozoic bedrock is
buried beneath Cainozoic sediments up to
4O0O m thick (for example, at Netherby in
the north-west). The Palaeozolic rocks
are generally poor agulfers due to their
low porosity and storage capacity and
their high groundwater salinitles.

Outerops of Palaeozoic rocks in the east
generally contain very saline ground-
water with up to 25,000 mg T.D.3S. per L,
and ylelds are invariably low (~.5 L
per sec). One exception occurs in un-
dulating granite country at Yowang Hill,
near Coonocer Bridge. FPermanent springs
emanating from Joints in the granite
supply high-quality groundwater with a
sallnity range of 90 to 700 mg per L.
Yields are limited, and average 0.8--0.9
L per sec. The only other granite with
any rellef 1in the study area 1s at Buck-
rabanyule, but no Iinformation is avall-
able on groundwater in these rocks.

Glossary

Bryozoan - an invertebrate of the phylum Bryozoa and characterlzed
chlefly by colonial growth and a calcareous skeleton,
stratigraphic range 1s Ordovician to present

Confined aguifer - an aquifer bounded above and below by beds of distinctly
lower permeability than that of the aquifer 1itself

Connate salt - s8alt dissolved in water entrapped in the lnterstices of
sedimentary rocks at the time of deposition
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Fluvial - the results of river action

Leveed stream course - the elevated strip of land upon which a river flows;
produced by the building up of the stream bed and the
natural levees on each side

Lithology = the physleal character of a rock

Perched water table - the water table of a body of groundwater separated from
an underlying main body of groundwater by an unsaturatec
zone

Screen - used in unconsolldated formations to stabilize bore
holes: the screen allows water into the bore and keeps
sand out
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S0lls are formed through the interaction
of processes that weather the rock or
unconsolidated material near the earth's
surface. The chemical and physical
nature of the parent materlal together
with climate and topography influence
the nutrient status, structure, and
water relations of the solls as well as
thelr susceptibllity to erosion and
other processes of soll deterioration.

The Department of Agriculture has
carried out extensive soil surveys of
the whole of the Wimmera study area,
and has conducted detalled work on the
Kalkee Plains. In addition, the Scil
Conservation Authority has carried out
detailled soil surveys 1in the Shire of
Kowree and the catchment of the Avoca
River. These surveys form the basis for
the followlng deseriptions of the pre-
dominant =cll types.

Throughout thls chapter, the general
occurrence of each soll type 1s related
to the appropriate land zone(s) and

1s 1indicated in the text by the land
zone symbol, DS1, LL2, etc. (see Chapter
13 and Map 10). The glossary at the end
of this chapter explains the meanings of
many of the technical terms used.

SOILS

In thils report, sclls are discussed in
broad classificatlons using the system
of Northcote (1979), which relies mainly
on the morphology of the s0il profile.
Only the dominant solls known to occur
within major land zones are discussed.

Three primary profile forms occur in the
study area.

Uniform soils have profiles showing
small, if any, texture differences
throughout, such that no clearly defined
texture boundaries are to be found with-
in the solum.

Gradational soils have profiles showing
inereasingly finer (more clayey) texture
grades with depth, such that the texture
of each successive horizon passes grad-
ually from the one above to the one
below.

Duplex solls have profiles showlng a
sudden increase in the clay content of
subsolls - that 1s, a marked texture
change between the A and B horizons.

Additional features such as c¢olour and
structure are also considered in the
classification (see Table 14).



Land use

Because land use 1is intimately assoc-

jated with soils, the attributes and

limitations of the scils in the study

area will be discussed 1In this chapter.
Uniform-textured Soills

Bleached sands with a coloured B horizon

Dark grey surface sands with a strongly
bleached A2 and a coloured sandy B
horizon are common on the undulating
sand plains of the Little Desert (DS32)
and the Big Desert (DS1), on the ridges

A uniform sandy eoil in the Big Desert
(DS1).
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near Lawloit (D33), and on some lunettes
near Lake Hindmarsh (LL2).

Coarser sands with a non-bleached A2
horizon occcur on the steep granite out-
crops (HG) to the east of the Avoca
River.

All these solls are highly permeable and
acidiec throughout the profile. Inherent
fertility 1is very low. The profiles are
freely drained and have low salt con-
tents and low water-holding capacitiles.
Thelr non-coherent sandy nature and
droughty condltion make them very sus-
ceptible to wind eroslon, particularly
in exposed conditions where the protect-
ive vegetative cover has been removed by
clearing, cultivation, fire, or over-
grazing. Large areas remain under
native wvegetatlon.

Shallew stony loams

The shallow stony loam solls are res-
tricted to the eastern portion of the
study area on the metamorphosed Ordovic-
ian sediments (HS) near Charlton. Thelr
loew water-helding capacity and shallow
depth make them highly susceptible to
sheet erosion where permanent ground
cover is not malntained.

Grey self-mulching cracking clays

Grey self-mulching light to medlum clay
topsoils overlie deep, cracking, medium
or heavy clays. Topsclls are moderately
hard when dry, friable when molst, but
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sticky when wet. The profile is usually
calcareous throughout and becomes
strongly alkaline with depth. Concen-
tration of soluble salts increases down
the profile.

These solls predominate on the extensive
plains (Pa2) from Lake Buloke through
Warracknabeal to Dimboola. However,
they also occur in the low-lying areas
such as swales, depressions, and river
flats in many other parts of the study

area (P1, P2, Pal, Pa3, Pali, Paa, LL1,
and LL2).

Grey cracking clays are extensively
cropped for cereals and support many
legumes and ollseed crops. Sown past-
ures are usually successfully estab-
lished on theése so0lls. Their inherent
fertllity is moderate to high, although
phosphorus is usually limiting and
nitrogen becomes llimiting with extensive
cropping.

Table

MAIN SOIL GROUPS OF

Primary profile form Soil type

Northecote class

I. Uniform-textured

Shallow stony loams

Bleached sands with a
soils coloured B horizon

Uc2.2, Uch.3

Um5.41

Grey self-mulching crack- Ugh.2
ing clays (sometimes with
brown and red-brown crack-

clays (Ug5.3)



Seasonal cracking is a characteristic of
these clays as they shrink with declin-
ing molsture content. The deep cracks
promote soll molsture evaporatlon, bury
topscll material, and protect pests such
as crickets and mice. Swelling and
shrinking cause problems 1n constructing
power lines, pipelines, and foundations
for roads, buildings, and other struc-
tures. When dry, these clay solls are
well aerated and permeable to water.
However, upon wetting, the clays expand,

14

THE WIMMERA AREA
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thereby reducing macro-porosity and per-
meabllity to minimum values.

Intermingled with the grey clays - and
similar in many respects - are the brown
and red-brown cracking clays on the
slightly higher areas of the plain.
Gilgai formations are usually absent,
but the subscils usually have a high
soluble salt content. Topsoils are more
dispersible and prone to forming a
surface seal.

Equivalent namesl

Parent material

Land zone2

Podzols, siliceous sands

Quaternary aeclian deposits

DS1,2,3; LL2

Devonian granlite and HG

granodiorite

Quaternary aeolian deposits and

Paa (minor)

Tertiary marine sandstone

Lithosols
sediments

Grey and brown clays

Quaternary aeollan deposits and

Metamorphosed Ordovician HS

Pal,2,3,4

Tertlary marine sandstone

Quaternary alluvium

P1,2; Pal; LL1,2

Quaternary aeolian deposits and Paa

alluvium
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Table 14 (continued)

Primary profile form Soil type Northcote class
I1I. Gradational soils Calcareous earths Ge 1.1
ITII. Duplex soils Hard pedal red duplex Dr2,13--Dr2 .43
solls
Hard pedal mottled Dy3.42, Dy3.u43

yellow duplex soils

Sandy pedal mottled Dy5.41, Dy5.42, Dy5.43
yellow duplex solls

Notes: 1. According to the classification of Stace et al. (1960)

2. For explanation of land zone symbols, see Chapter 13 and Map 10.



97

Equivalent namesl

Farent material

Land zcne2

Solonized brown soils

Red-brown earths,
solodized solonetz,
and solodic soils

Yellow podzolle solls,
solodized solonetz,
and socleodic solls

Yellow podzolic soils,
solodlized solonetsz,
and solodic solls

Quaternary aeocllan deposits
Quaternary aeolian deposits

Metamorphosed Ordovician
sediments

Qutwash derived from
sedimentary rocks

Outwash derived from granitic
rocks

Quaternary aecllian deposlts and
alluvium

Quaternary alluvium

Quaternary alluvium and aeoclian
deposits

Quaternary aeolian deposlits and

Tertliary marine sandstone

Quaternary aecllan deposits

Pa 2,3,4; LL2
Pal; LL1
HS

AS

AG

Paa

Fd

Pal,l4; Paa

Ds2,3

DS1; Pal,3;
Paa
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Gradational Soils
Calcareous earths

Grey-brown to red-brown loamy topsoils
that are soft when dry and frlable when
molst overlle brown clays that are
weakly structured and calcarecus. These
sclls oceur on the undulating plains
north and south of Dimbocla (Pa3, Pal),
in the Wilkur area north-east of
Warracknabeal (Pa2), and on the lunettes
(LL2) associated with Lake Hindmarsh.

Topsolls tend to be soft and permeable,
wlth satisfactory available water capac-
ity. Inherent fertility is low toc mod-
erate, but can be significantly improved
with additions of phosphorus, nitrogen,
and possibly zinc. These solls are wide-
ly used for grazing, mlixed farming, and
some irrigated crops. Salt contents are
usually moderate to hlgh in the subscils
and, where seepage occurs, soil salting
may develop, particularly under irrigat-
ion. The fine loose topsoll 1is prone to
wind erosion and prevention is based on
maintaining ground cover, supplemented
by preparing rough surfaces during cul-
tivation.

Duplex Soils
Hard pedal red duplex solls
The grey-brown to reddish-brown sandy
loam topsoils are weakly structured and

hard-setting. A2 horilzons commonly
occur, and they may be bleached.

The red-brown, medium--heavy clay sub-
501l has a coarse blocky structure; it
i1s often very hard when dry and may
contain mottles at depth. Soll permea-
bility, however, 1s generally low - as
reflected by the conspicuously bleached
A2 horlzon. Carbonate occurs 1n the
subsoll, giving an alkallne soll-
reactlon trend.

These solls predomlnate on the gentle
slopes and low crests of NNW--33E ridges
(Pal) west of the Wimmera River, on the
gentle slopes (HS, AS, AG) and alluvium
(P1) to the north, south, and east of
Charlton, and on the lunettes (LL1) ass-
cciated with Lake Buloke. They assume a
sub-dominant role in most other parts of
the region.

They have low to moderate inherent fer-
tility, and crops or pastures respond
well to fertilizers. The subsoils have
a high soluble salt content, which is
related to the low permeablility of the
profile.

The weakly structured topsolls pose
management problems, particularly when
regularly cultivated. Rain on bare or
sparsely vegetated surfaces promotes
surface sealing and compaction, thereby
reducing germination. Gypsum is an
effective ameliorant.

Cultivated topsolls are extremely sus-
ceptible to sheet erosion by wind and
water, while the sodic subsolls often
develop tunnels and gullies when run-off



is channelled into drainage depressions.
These sclls are used extensively for
cereal cropping, but volunteer and im-
proved pastures support large numbers of
sheep,

Hard pedal mottled yellow duplex soils

The grey-brown sandy loam topsolls are
weakly structured and hard-settling. They
cverlle a structureless, consplcuously
bleached A2 horizon containing varying
amounts of ironstone and a B horizon of
mottled sodle, heavy clay with a strong
columnar structure. Shallower profliles
may be acild throughout, but the more
=

common deeper solils tend to have neutral
to alkaline subsolls.

These solls oceccur in the poorer drained
parts of the undulating plains (Pal)
nerth of the Little Desert and in the
Horsham--Goroke area (Pald, Paa). Spec-
ifie features, such as hard-setting A
horlzons, dense sodic subsopils, low
inherent fertility, low permeability,
and seasonal waterlogging make them hard
to manage and relatively unproductive.

Agriculture 1s generally conflined to
sheep grazing on natlve or sown pastures
and some cropping in the drler areas.
Sheet and gully eroslion reflect the
instabllity of topsoil and subsoill.

Sandy pedal yellow duplex soils

The topsolls are loamy sands that do not
set hard, and the consplecuously bleached

BEBE1 A5—a

A red calecareous sodie duplex soil -
typical of the Aveea flood plain (P1),
outwash aprons (AS and AG), and some
gentle rises in the west (Pal).
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A2 horizons overlie strongly mottled
sodic sandy clays. Subsoll structure is
strongly blocky and large columns are
common. Vislble carbonate may occur in
the deep subsoll and ironstone gravel is
common at the interface between the A
and B horizons.

These solls commonly occur in associa-
tion with uniform sand soills in the Big
Desert (DS1) and Little Desert (DS2),
and on NNW--SSE ridges north and south
of the Little Desert (D33, Pal, Paa).
The low inherent fertility, the sodic

dense nature of the subsolls, and the
low water avallability severely restrict
agricultural use.

The loose topsolls are prone to both wind
and water erosion, particularly on ex-
posed ridges and lunettes, while the dis-
persible subsoils will readily form gull-
ies.

Cattle and sheep grazing on native and
improved pastures are the main forms of
land use on areas cleared of the native
scrub vegetatilon.

Glossary

Gilgai - the presence of a regular pattern of small-scale surface
undulations comprising hummocks and hollows -~ also known

as "melon-hole'!

or 'erab-hole'

Macro-porosity - a measure of the abundance of large spaces between soll
particles: in a freely dralned soll these spaces, such
as worm channels, are full of air

Pedal - containing peds (natural soil aggregates)

Sodlic - containing greater than 5% exchangeable sodium in the
subsoil horizon/s

Solum - that part of the soil profille that is influenced by cur-
rent soll processes
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11. VEGETATION

The natural vegetation of an area 1s
determined largely by the physical fac-
ters of the site = climate, aspect,
topography, and soils and their parent
materlals., The varlation between plant
communlties can most often be explalned
in terms of changes in one or more of
these factors. However, both the struc-
ture and content of plant communities
can @lso be influenced by factors such
as logging, fire, and grazing. The last
two are particularly important in deter-
mining the characteristics of the under-
storey .

Originally the Wimmera plains were
covered by woodlands of yellow gum,
bull-cak, black box, and grey box, with
large areas of natural grassland occurr-
Ing between these woodlands. The north-
ern Wimmera plains carried mallee vege-
taticn that was typical of areas further
to the north. Since Buropean settlement,
practlecally all the native grassland has
been developed for agriculture. Most of
the woodlands have also been cleared for
agriculture, with only small (mostly
altered) areas remalining, usually on
publie land.

The Little Desert contains a varied and
very rich native flora - most of which

remains in a natural or seml-natural
condition, desplte the grazing, burning,
and roading activities of European man
over the past century. Vegetation for-
mations found in the Little Desert in-
clude brown stringybark woodlands and
open scrub, heaths, and mallee--broom-
bush. Stands of yellow gum grow in
interdune depressions and may reach con-
siderable helghts.

Importance of Vegetation

Natural vegetation is particularly im-
portant when considering posslible uses
of land. It integrates, and quite sens-
jtively reflects, subtle changes in
environmental factors. For this reason
- and because its mailn components can be
readily seen and mapped in the field, or
from aerial photographs - it provides a
very convenient way of assessing site
factors that, by themselves, would be
hard to measure directly.

Moreover, the vegetation itself often
provides for many o¢f man's needs such as
timber and recreation, protects other
values such as soil stabllity and water
quality and yleld, provides habiltats for
animals, and makes an important aesthet-
ic contribution to the landscape.
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STRUCTURAL FORMATIONS
[Modified from Specht (1970)]

Life form and

Frojective folilage cover of tallest stratum

2fi§25mgf wilen Dense Mid-dense Sparse Very sparse
(70--100%) {30--70%) (10--30%) {10%)
#¥%¥Tpees 28-~40 m Open forest III Woodland III (
(
15-=28 m Open forest II Woodland II (Open woodland
5-=15 m Low closed Open forest I Woodland I (
forest (
#¥Shrubs 2--8 m Closed scrub Open scrub Tall shrubland Tall open
shrubland
D==2 m Closed heath Open heath Low shrubland Low open
shrubland
Grasses 0-=2 m Grassland

¥ Isolated trees (emergents) may project from the canopy of some communitles.
Helghts are of mature communities.

¥¥ A tree is defined as a woody plant more than 5 m tall, usually wlth a single stem.
A shrub is a woody plant less than 8 m tall, frequently with many stems arilsing at

or near the base.

Classification and Mapping

Vegetation on publie land in the Wimmera
area has been classifled inteo units
according to the commonly occurring

domlnant tree or shrub specliles.

This

floristic framework of dominant species
includes a number of structural forms,
based on the helght and form of the
tallest stratum, and on the percentage
projective foliage cover (see Table 15).
It should be noted that the vegetation
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units are not the result of detailed
study of species assoclations, but are
determined by interpretation of aerial
photographs and field inspections. They
are, however, readlly recognizable in
the field,

The mostly closely related units have
been loosely grouped into ten alliances,
listed 1n Table 16, named after the most
characteristic dominant specles. For
example, the gum--box--bull-ocak alliance
comprises eight related floristic units
{(2a to 2h).

Map 9 shows the distributicon of these
vegetation units. It should be empha-
sized that many small vegetation units
have been combined with adjacent larger
units because of difficulties of scale.
Also depleted on the vegetation map are
eucalypt plantatlions and areas of clear-
ed public land.

Vegetation Units

The main vegetatlon units are set out in
Table 16 and briefly described below.

River Red Gum

The river red gum alliance contailns one
unit of open forest II--woodland II that
is regularly flooded, one unit of wood-
land II that grows on deep sands where
floodlng does not occur, and a unit of
woodland I, each of which has river red
gum as the dominant speciles of the tall-
est stratum.

Riparian open forest II of river red gum
in a seasonally flooded billabong on the
Wimmera River near Antwerp.

Open forest II--Woodland II (Unit 1la)

Unit la forms relatively narrow stands
on the flood-plains of the majJor rivers
(Wimmera, Avon, and Richardson), and
around permanent swamps of the Wimmera
plains, such as Yanac Swamp and Nhill
Swamp. This unit generally has a wood-
land II structure, although river red
gum does grow in open forests along many
sections of the Wimmera River between
Marma and Dimbocla. The understoreys are
primarily grassy, with woody species
being scattered or uncommon except on
the lower sub-saline reaches of the
Wimmera River, where open shrublands of



salt paper-bark (Melaleuca halmaturorum)
occur as an understorey.

Away from the influence of sub-saline
conditions, woody specles present may
include wattles (Acacia spp.), palefruit
ballart (Exocarpos striectus), slender
cypress plne (Callitris preissii), scar-
let bottlebrush (Callistemon macropunc-
tatus), prickly tea-tree (Leptospermum
Juniperinum), and totem-poles (Melaleuca
decuseata).

The sulte of herbaceous specles is domi-
nated by grasses and sedges. The former
include tussock grass (Poa labillard-
ieri), wallaby-grasses (Danthonia spp.),
blown grass (Agrosiis avenacea), cane
grass (Eragrostis australasica), kanga-
roo grass (Themeda auetralis), weeplng
grass (Mierolaena stipoideg), windmill
grass (Chloris truncata), Enteropogon
acicularies, and brush wire-grass (dris-
tida behriana). Sedges comprise Carex
spp., spiny flat-sedge (Cyperus gymno-
cauloe), and common splke-rush (Eleo-
charis acuta). Other native species
inelude flax-1ilies (Dianella spp.),
raspwort (Haloragie glauea), and yellow
rush-11ly (Tricoryne elatior).

A wide range of exotlec annuals and per-
ennlals have degraded the understoreys
to a serilous extent 1n many places.
Woodland II (Unit 1b)

On deep sands where flooding rarely, if
ever, occurs - the marglins of Lake Hind-
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marsh and Red Gum Swamp in the central
block of the Little Desert - the under-
storeys are also essentially herbaceous,
but contain speciles different from those
of the riverine woodlands.

Knobby club-rush (Seirpus nodosus), blue
rod (Morgania glabra), pale rush (Juncus
pallidus), and spiny flat-sedge are
highly characteristic of this unilt, and
blue rod 1s evidently confined to these
communities in the Wimmera. Cotton
fireweed (Senecio quadridentatus) 1is
sometimes very abundant, whlle other
natlive specles of structural 1lmportance
include black-anther flax-1lily (Dianella
revoluta), bluebells (Wahlenbergia
spp./, cudweeds (Gnaphalium spp.), and
couch (Cynodon dactylon).

Introduced allens Include annual grasses
and the invaslve perennial veldt grass
(Ehrharta calyecinal.

Woody species, while rather uncommon,
include prickly tea-tree and silver
banksia (Banksia marginata) at Little
Desert localities such as Red Gum Swamp.
A bitter-pea (Daviesia arenaria) and
creeping myoporum (Myoporum parvifolium)
are both found at Lake Hindmarsh, while
pale-fruit ballart may alsoc be present.

Woodland I (Unit 1le)

The vegetation of this unit has strong
affinities with that found in the Gram-
plans and south-western Victoria. It

occurs in depresslions and basins in the



106

wetter part of the Wimmera, the best
examples being found on the south-west-
ern Wimmera plailns,

The woodlands grow on yellow duplex
solls with sandy loam topscoils and heavy
clay B herlzons. These are apparently
less fertile than the alluvial solls
suppeorting riverine woodlands and open
forests of river red gum (Unit la).

Most examples of this unit in the study
darea have been drastically altered by
grazing and 1t 1s hard te reconstruct
their natural vegetation, Judging by
the samples outslde the Wimmera, the
understoreys would have been species-
rich, with a greater shrub, sedge, and

River red gum woodland I east of Goroke
- typical of the red gum woodlands of
the south-western Wimmera plains.

geophyte component than the riverine
areas.

Where the woodlands are seasonally
flooded, and support swamp communities,
the vegetation appears relatively intact
with little weed invasion. Only in very
wet years, however, do such communities
reach their best development.

Dominant specles iIn these swamps 1nclude
swamp wallaby-grass (Amphibromus
neesit), blown grass, Australlan sweet-
grass (Glyceria australis), water-mil-
foll (Myriophyllum propingquum), floating
pondweed (Potamogeton triecarinatus),
common spike-rush, Paciflec azolla
(Azolla filieculoides), grass cushilon
(Isoetopeis graminifolia), common billy-
buttons (Craspedia glauca), and a daisy
(Brachycome basaltica). Where heavily
shaded by eucalypt canoples the herbac-
eous vegetation may be wvery sparse.

Gum==Box=-=-Bull-oak

Although such woodlands mainly occur as
relict populations on small areas of
publie land and roadsides on the Wimmera
plains, sizeable areas of gum--box--
bull-oak woodland do remain In the
Barrabool, Marma, and Brynterion forests
and in the Barrett Timber Reserve.

The alliance 1s divided into elght units
- four of which have yellow gum as the
predomlinant specles. There are two grey
box unlts, and one each of black box and
bull-oak.



Yellow gum woodland II (Unit 2a)

This unit generally has a grassy under-
storey. It occurs in mixture with grey
box, black box, yellow box, and bull-oak
in the Barrabool, Marma, and Brynterion
forests, where 1t grades into grey box
woodland II (Unit 2e) and black box
woodland I (Unit 2g). At the Barrett
Timber Reserve, 1t grows 1ln mixture with
bull-cak and some black boux,

Understorey compositlon resembles that
of Unit 2d, but has less of a shrub com-
ponent.

Yellow gum woodland II (Unit 2b)

On sandy clay loam soils that may be
seasonally waterlogged because of imped-
ed dralnage, yellow gum woodland II
grows with understoreys dominated by a
suite of shrubs or a mosaic of shrubs
and sparse herbaceous associations.

It occuples Interdune depressions 1n and
around the Little Desert. The duration
of waterlogging controls the occurrence
of yellow gum, which often forms pure
stands or may occur with black box and
cccasionally river red gum.

The principal shrubs in the yellow gum
woodlands of the Little Desert are
melaleucas, hakeas, eutaxias (Eutaria
mierophylla), fringe-myrtle (Calytriz
tetragona), scarlet bottlebrush, mun-
tries (Kunzea pomifera), holly grevillea
{Grevillea ilieifolia), wattles, bush-
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Yellow gum woodland II, Barrabool Forest
Reserve,.

pea (Pultenaea tenuifelia), erect guin-
ea-flower (Hibbertia stricta), daphne
heath (Brachyloma daphneides), and
bitter-pea (Daviesia benthamii). Some
of the shrubby specles, such as mun-
tries, dwarf hakea, beaked hakea, and
holly grevillea, are confined to or are
more frequent in the wetter south-west
of the Little Desert.

The herbaceous component of these under-
storeys 1s dominated by sedges and sev-
eral grasses and dilcotyledons. Almost
universal is black bristle-rush (Chori-
zandra enodis), which may form an almost



108

continuous cover. Other sedges include
bare twig-rush (Baumea Jjuncea), common
spike-rush, sword-sedges (Lepidosperma
spp./), and coarse twine-rush (Lepto-
carpus brownii). Bristly wallaby-grass
{Danthonia setacea) 1is frequent. Di-
cotyledons include the frequent grey
germander (Teucrium racemosum), prick-
foot (Eryngium vesiculosum), and rasp-
wort (Haloragis heterophylla).

Yellow gum--slender cypress plne wood-
land II--woodland I (Unit 2c¢)

On deeper sandy loams, yellow gum forms
tall woodlands with an understorey show-
ing greater structural diversity and
species richness than elsewhere. Yellow
gum tends to be the only eucalypt pres-
ent but slender cypress pine, belah, and
bull-oak are often co-dominant.

Little of this vegetation type remains,
but good examples can stlll be found on
the southern edge of the Little Desert,
in the West Wail and Glenlee Timber
Reserves, and on publlic land adjacent to
the southern side of Lake Hindmarsh.

Apart from those mentioned, princlpal
woody specles include sweet bursaria
(Bursaria spincsal), wattles, small hop-
bush (Dodonaea bureariifolia), akeake
(D. viscosa), bltter-pea, ruby saltbush
(Enchylaena tomentoga), eutaxia, burro-
bunga (0Olearia pimeleocides), hooked
needlewood (Hakea tephrosperma),
varlable sida (Sida corrugata), and
turkey-bush (Myoporum deserti). Some of

these specles are rare, but may be major
structural components of the vegetation
in whiech they occur.

The herbaceous stratum may be dominated
by wvarious comblnations of the followilng
specles - spear-grasses (Stipa spp./,
wallaby-grasses, brush wire-grass,
scented mat-rush (Lomandra effusa), New
Holland dalsles (Vittadinia spp.),
sticky sword-sedge (Lepidosperma viscid-
um), lamb-tails (Ptilotus exaltatue),
hairy-talls (P. erubescens), tufted
bluebell (Wahlenbergia communis), lemon
beauty-heads (Calocephalus eitreus), and
black-anther flax-11ly. Annual species
such as buttons (Leptorhynchos medius)
may also be conspicuous, but invasion by
the suite of exotic annual grasses has
doubtless caused the demise of many
indigenous annuals,

Yellow gum woodland I (unit 2d)

Grassy understoreys typiecally ocecur in
yellow gum--grey box woodland I grading
into bull-oak woodland I (Unit 2h).
Examples of these woodlands are found at
Mount Jeffcott and on the public land to
the north-west of Charlton, as well as
many smaller areas of publie land,
especlally in the Charlton area. The
understorey compesition of these wood-
lands has been greatly altered by graz-
ing and weed invasion.

Common wallaby-grass (Danthonia caespit-
oga) and spear-grasses are, and probably
were, the dominant herbaceous specles.



A suite of exotiec annual Bromus, Vulptia,
Avena, Hordium, and Lolium specles are
abundant in most areas.

Shrubby species include the freguent
golden wattle (Aecaecia pyenantha) and
gold-dust wattle (4. aeinacea), and the
succulent chenopods, especlally ruby
saltbush and bluebushes (Maireana spp.).

Grey box woodland II {(Unit 2e)

Although most of the grey box in the
study area grows 1In a woodland I forma-
tion (Unit 2f), stands of grey box wood-
land II occur in the Barrabool, Brynter-
ion, and Marma forests, 1in mixtures with
yellow gum, yellow box, and black box.
These stands intergrade with yellow gum
woodland II (Unit 2a) and black box
woodland I (Unit 2g).

Understoreys are primarily grassy, with
similar species composlition to Unit 2f
but without a shrub component.

Grey box woodland I (Unit 2f)

Stands of grey box woodland I in the
Wimmera are invariably associated with
yellow gum, black box, and bull-oak.
Many small parcels of public land in the
eastern half of the study area support
thls unit. Mitre Rock 15 the only
locality in the Wimmera where grey box
is the sole overstorey dominant, al-
though pure stands were probably wide-
spread in the past, since they occur to
the east and in South Australia.
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The understoreys of grey box woodland
are essentlially grassy. Grey box
prefers fertlile lcam solls, but on
better-drained sites than those support-
ing black box.

In most samples of this unit 1in the
Wimmera the grassy understorey is domin-
ated by exotlec annual grasses or by
common wallaby-grass and variable spear-
grass (Stipa variabilie). Kangaroo grass
was probably a dominant in these wood-
lands, but grazing has eliminated 1it.

¥ ¥
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Grey box woodland I in mixture with
yellow gum on Crown land adjacent to the
Calder Highway east of Charlton.
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On the low rises around Charlton in the
eazstern Wimmera the understorey contailns
some woody elements. In this region,
gold-dust wattle, hedge wattle (Acacia
paradoxra), sweet bursaria, and ruby
saltbush occur fairly frequently, but
numbers are low.

Black box woodland I (Unit 2g)

Black box forms woodlands and open wood-
lands over much of the Wimmera on low-
lying clay solls subjJect to lnundation
or perlodlic waterlogglng. The species

Black box woodland I near the socuthern
edge of Lake Hindmarsah.

is less tolerant of floodling or water-
logging than river red gum; thus the two
specles replace each other along molst-
ure gradients.

Almost every remaining stand of black
box in the Wimmera has been subject to
grazing or weed lnvasion, except where
high moisture levels have permitted
largely indigenous species to survive.

Black box frequently forms pure stands,
but overlaps 1n ecotone zones with river
red gum, yellow gum, and grey box wood-
lands. Its most frequent and character-
istle assoclate over wlde areas, how-
ever, is bull-calk.

Black box woodlands in the study area
are predominantly grassy, but in places
the understorey is almost non-exilstent
or comprises mainly shrubs. In many
areas micro-relilef features, especially
on 'gilgal' solils, produce dilstinctive
variations 1in the herbaceous understorey
by determining how wet particular sites
become during winter and spring.

The most frequent and characteristlc
shrubby dominant in understoreys of
black box wocdland is tangled lignum
(Muehienbeckia cunninghamii). Some rare
examples of thls unit have nltre goose-
foot (Chenopodium nitrariaceum) as a
shrubby understorey dominant; also, some
unusual communities have a very sparse
herbaceous understorey but a well-
developed monospeclific stratum of grey
mulga (Aeacia brachybotryal.



Several other woody species are found on
sltes less subject to inundation than
those supporting lignum. These include
saltbushes (Adtriplex spp.), bluebushes,
Selerolaena muricata, spiny lignum
(Muehlenbeckia horrida), hedge saltbush
(Rhagodia spinescens), ruby saltbush,
quena (Solanum esuriale), sweet bursar-
1a, and umbrella wattle (Acacia osswal-
dit).

The herbaceous understorey of black box
woodland 1s grass- or sedge-domilnated
depending upcn how wet the site is
during winter and spring. Common splke-
rush is very frequent, often forming
extenslve monospecific swards.

As well as grasses and sedges, many
herbaceous perennial dicotyledons are
often found and sometimes contribute
significantly to the structure of the
community. A fern - common nardoco
(Marsilea drummondii) - also occurs very
frequently, as do intreoduced annual
grasses ln remnant areas of black box
woodland.

Bull-ocak woodland I (Unit 2h)

Although bull-oak woodlands and open
woodlands once covered vast areas on the
fertile soils of the Wimmera plains they
are now represented only by fragments on
roadsides and small areas of public
land. Bull-ocak 1is frequently assoclated
with yellow pgum, and especially black
box, but occasionally is found in pure
stands,
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Nearly all the remailning fragments have
been subject to a long grazing history,
and exotic annual grasses now dominate
most of the understoreys. In the few
samples where any woody species remain,
they 1nclude gold-dust wattle, sweet
bursaria, berrigan (Eremophila longi-
felial), bluebushes, and hedge saltbush.

The herbaceous component of these wood-
lands 1s domlinated by exXotic annual
grasses, and by common wallaby-grass and
varlable spear-grass. Composites are
the most consplcuous natlve plants still
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Bull-oak woodland with an essentially
grassy (exotie) understorey.



present 1n terms of number of specles,
with beauty-heads (Calocephalus spp.),
buttons (Leptorhynchos spp.), daisies
(Brachycome spp.), Minnie daisy (Minuria
leptophylla, and sunray (Helipterum
corymbiflorum). Cther perennlals 1n-
clude common splke-rush, hailry-tails,
lamb-tails, variable sida, grey germ-
ander, small-leafl goosefoot (Chenopodium
peeudomicrophyllum), and Broughton pea
(Swainsona procumbens).

Sterile plants of bull-ocak are not
gasily distinguished from those of belah
(anotner member of the genus Casuarina).
The specles, however, appear to be mut-
ually exclusive, the latter nccurring on
sandy solls. In the Glenlee Timber
Heserve, neat and complete replacement
ol one by the other can be observed
along topographic and soill gradients.
There 1s no similar dramatic change 1in
understorey specles.

Brown Stringybark
Woodland I--open scrub (Unit 3)

Brown stringybark grows 1n formations
varying from woodland I or open scrub to
open woodland I or tall open shrubland
and eventually to heath, with few 1f any
emergent eucalypts (Unit 8). The under-
storeys are invariably heathy and usual-
ly these and heaths (Unit B) are
indistingulshable,

Brown stringybark communities are found
in and around the Little Desert, and in

Brown stringybark woodland I in the
central block of the Little Desert -
note the heathy understorey.

the Blg Desert (the northern limit of
the tree in Victorila). They grade into
heath (Unit 8), mallee--broombush (Unit
4), and yellow gum woodland II (Units
2b, 2c¢).

In the socuth-west of the Little Desert
several woody specles appear in brown
stringybark communities and are evident-
ly confined to this part of the Wimmera
where the rainfall is high. Oyster Bay
pine (Callitrie rhomboidea) 1s a freq-
uent co-dominant here, with several
eucalypts belng rare co-dominants.



The principal woody dominants found in
brown stringybark shrubby understoreys
are heath tea-tree (Leptospermum
myrsinoides), desert banksia (Banksia
ornatal), silver banksia, guilnea-flowers
(Hibbertia spp.), bitter-peas (Daviesia
spp.), myrtles (Calytrixz spp.), she-oaks
(Casuarina spp./), hakeas, parrot-peas
(Dillwynia spp.), baeckeas, wattles, and
beard-heaths (Leucopogon spp.).

The herbaceous stratum is dominated by
the perennial sedges typical of heath
communities: tassel rope-rush (Hypolaena
fastigiata), scale-shedder (Lepidobolus
drapetocoleus), sticky sword-sedge, and
black rapier-sedge (Lepidosperma
ecarphoides). Austral bracken (Pteridium
esculentum) 1s abundant 1in brown
stringybark communities on the southern
edge of the western block of the Little
Desert, but is otherwlse absent from the
study area.

Mallee--broombush
Shrubby open scrub (Unit 4)

Mallee--broombush 1s a wvery distinctive
community both structurally and florist-
ically. An overstorey 1is almost always
provided by yellow mallee, frequently in
comblnation with other eucalypts - most
usually slender-leaf mallee, green mall-
ee, or dumosa mallee.

A dense to open mid stratum of shrubs
2=-3 m high dominated by broom honey-
myrtle (Melaleuca uncinata) and broom
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baeckea (Baeckea behrii) l1ls the most
characteristic feature.

Mallee--broombush grows over large areas
in the Little and Blg Deserts, where 1t
intergrades with brown stringybark
communities (Unit 3), heath (Unit 8) and
yellow gum woodland II (Unit 2b). It is
found on shallower scolls over a hardpan
that causes seasonal waterlogging.

These solls occur on the laterlized sand-
stone ridges of the former shorelines,
in swales between dunes, and around
claypans.

Apart from the emergent mallee euca-
lypts, several other small trees are
frequently present, including Oyster Bay
pine, which may be abundant, and less
frequently broom ballart (Fxoearpos
sparteus).

A large suite of shrubs is found in
mallee--broombush communities. Speciles
include melaleucas, hakeas, slaty she-
oak (Casuarina muelleriana), eutaxia,
pink velvet-bush (Lasicpetalum behriti),
bush-peas, myrtles (Calytrix spp.),
winged spyridium (Spyridium vexilli-
ferum), heaths (Brachyloma spp.), and
wattles.

The herbaceocus stratum tends to be some-
what sparse but is specles-rich because
of the relatively fertlle soil. Matted
bog-rush (Schoenus breviculmis) 1s
extremely frequent and characteristic of
these sites. Other prominent perennial
monocotyledons include sticky sword-
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sedge and scale-shedder. Geophytes are
abundant, particularly orchids, lillies,
and sundews (Drosera spp.). Many annuals
are abundant, especially Centroleptis
spp., crassulas, and composites. Weed
invasion of these communities is slight
and confined to annual grasses.

Mallee

Three units of open scrub make up thils
alliance, each with one of the following
major specles in the tallest stratum:
yellow mallee, bull mallee, and dumosa
malles. Occasionally other mallee euca-
lypts, such as green mallee, slender-
leal mallee, cor red mallee may be the
dominant species of an area of open
scrub.

Yellow mallee apen scrub (Unit 5a)

Communities domlnated by yellow mallee
are widely distributed 1In the Wlmmera on
a varlety of gradational, uniform, and
duplex soils. Yellow mallee open scrub
associlated with broombush (Unit 4) has
already been dlscussed, in the previous
section.

On deeper sands with pH increasing down
the profille, yellow mallee forms open
serub with a range of understorey domin-
ants other than brocombushes., The
presence of porcupine grass (Triodia
irritans) 15 characteristic of these
communlties, which occur 1n patches
among the mallee--broombush of the Big
Desert.

A particularly interesting and slzeable
remnant of yellow mallee wilith a very
different understorey occurs on a block
of public land west of Ellam, where it
grows with slender cypress pine and
scrub cypress pine.

This community has a poorly developed
shrub stratum containing small-leaved
clematis (Clematis microphylla), large-
leaf ray [lower (Cyphanthera antho-
cereideal, golden wattle, and guilnea-
flower (Hibbertia virgata). The herbac-
eous component 1is dominated by abundant
velvet tobacco (Nicotiana velutinal), but
sticky longheads (Podosperma angusti-
folium), satin everlasting (Helichrysum
leucopeidium), and Mediterranean turnip
(Bragsica tournefortii) were also promi-
nent.

Thls stand appears to be unique in the
Wimmera, but was doubtless once common
on the high sandy lunettes east of Lake
Hindmarsh. It has strong affinities
with vegetation further north.

Bull mallee open scrub (Unit 5b)

This mallee i1s assoclated with a number
of tree species, not all of them mall-
ees, Bull mallee open scrub was once
widespread on the northern Wimmera
plains, but is now restricted toc road-
gides and small areas of public land.
Weeds have invaded here, so these pock-
ets exhlblt 1ittle of their original
structural and floristic diversity.
Soils carrying bull mallee are invariab-



ly rather fertile red-brown calcareous
earths.

Associated species include yellow gum,
grey box, black box, red mallee, dumosa
mallee, and bull-ocak. Where other mall-
ees are present, the non-mallee speciles
are absent.

Shrubs or small trees common in bull
mallee communities ineclude wattles, pink
velvet-bush, sugarwood (Myoporum platy-
ecarpum), and ruby saltbush. The
predominantly grassy herbaceous stratum
is dominated by common wallaby-grass,
spear-grasses, and windmill grass, while
exotic annuals are extremely widespread
and abundant. Black-anther flax-1ily is
frequent, and native herbacecus di-

BEB61/B5-—q
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A remnant bull mallee open scrub is
found on many road reservee of the
northern Wimmera plains - this road
reserve is west of Lake Hindmarsh.

cotyledons include New Holland dalsies
and pointed twin-leaf (Zygophyllum apie-
ulatum). The noxious Medlterranean
turnip has caused extensive degradation
of these communities.

Dumosa mallee open scrub (Unit 5c¢)

Dumosa mallee may form pure or mixed
stands with yellow mallee, green mallee,
grey mallee, red mallee, bull mallee, or
yellow gum in an open scrub formation.
The pure stands are found on very heavy-
textured clay soills, especlally in small
interdune depressions in the Little
Desert.

Wilth an increasing sand fraction, the
other eucalypts appear in the community
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and, where solls become very sandy,
yellow mallee--broombush (Unit 4) takes
over [rom this unlt. Solls carrylng
dumosa mallee are prone to seasonal
waterlogging because of impeded drain-

age.

Understoreys may be very sparse or con-
taln a range of woody specles, some of
which are characteristic of the commun-
ity, but most of which are shared by
mallee--broombush communities (Unit 4),
as oeccurs in the Dimboola Flora and
Fauna Reserve. The herbaceous layer 1s
usually wvery sparse.,

The principal shrubs in the understorey
are melaleucas, broom baeckea, eutaxia,
wattles, bush-peas, woolly daisy-bush
(Olearia lanugincsal), holly grevillea,
scarlet mint-bush (Prostanthera aspala-
thoidea), coccid emu-bush (Eremophila
gibbifolia), and goodenias. The mela-
leucas frequently form dense thickets,
sometimes without a eucalypt overstorey.

Salt Paper-bark

Low closed forest--tall open shrubland
(Unit 6)

Monospecific communities of salt paper-
bark from 2 to 8 metres high occcur on
the margins of salt lakes and brackish
permanent water. They merge wlth the
closely assoclated halophytle low shrub-
land formatlons, or may be quilte dis-
ecrete with sharp boundaries. Commun-
itlies of chaffy saw-sedge (Gahnia filum)

are often assoclated with salt paper-
bark.

The mailn location of this unit in the
Wimmera is around the salt lakes on the
south-western Wimmera plains. The best
development by far occurs at Lake Wyn
Wyn, on the southern and north-western
edges, and the northern end of the
channel connecting 1t to Lake Natimuk.
Small stands occur in several salt lakes
around Wyn Wyn, and to the west at the
northern end of Mitre Lake.

At maximum development these low [orests
or shrublands contain very few specles
in the ground stratum, which may be
heavily shaded. The main natlive species
are glassworts (Sarcocornia quinqueflora
and Halosareia spp.), coast sand-spurrey
(Spergularia media), Australian salt
grass (Distiehlis distichophyllal),
karkalla (Carpobrotus roseii), rounded
noon-flower (Disphyma clavellatum), and
glaucous goosefoot (Chenopodium glau-
cum) .

However, understoreys 1in locallties that
are not excesslively saline now contain
more or less continuous swards of exotic
grasses.

Near the Wimmera River's outlet into
Lake Hindmarsh, zones of salt paper-bark
occur along the water and some distance
inland, according to the distribution of
saline conditions. In this localilty
interesting mosaics occur with other
communlties, especlally succulent halo-



phytic shrublands and sedgelands dom-

inated by swamp club-rush (Bolboschoenus

medianusg) and common reed (Phragmites
australts).

Rock Outcrop Communities
Tall open shrubland (Unit 7)

The dominant vegetatlon of thils unit 1is
widely spaced shrubs or small trees of

Right: Granite outerop community of
lightwood and wallowa - Yowang Hill.

Below: Low forest of salt paper-bark -
south of Lake Hindmarsh.
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lightwood (Aeacia implexa), while
wallowa (A. calamifolia) may form a
second stratum. Understorey vegetation
is sparse, and includes extensive areas
of bare rock.

The unit 1s restricted to rock outecrops
in the far east of the study area, in
particular the granitiec outcrops of
Yowang Hill and Mount Gowar.




Understorey species inciude rock correa
(Correa glabra) slender rice-flower
(Pimelea linifolia), and wedge-leafl hop-
bush (Podonaea cuneatal.

opecles typical of granite outcrops,
such as rock lern (Cheilanthes austro-
tenuifolial), frequently occupy suitable
habitats in these communilties.

On deeper solls, particularly towards
the base of the ocuterops, wallaby-grass,
spear-grasses, and exotic grasses become

the major speciles,

The eastern shore of
Mitre Lake - showing
the zoning of halo-
phyte communities -
with Mount Arapiles
riging in the baeck-
ground.,

m -1._’&..-“' | ...

Heath
Open heath (Unit 8)

Extensive areas of heath vegetation are
found on the slliceous acid sands of the
Little Desert. There are also areas of
heath interspersed in the mallee--broom-
bush communities of the southern Big

Desert.

These communitles grade into brown
stringybark communities (Unit 3) along a
continuum from heath with occaslonal



TABLE 168 VEGETATION UNITS

P '[ wap | Typical siructural | Major species of  Associated tres | - A S .
s¥mbal | form at maturity tallest stratum or shrub species bt
Riwar red gum Generally as pufe Wattes, pak-irun Dallan. slender cypress ping,
= “':" ity ""n'l"' stands. occasiona¥y | scariel botiebrush, prickly teatres, tolem-poles,
: with black box yeliow| salt paper-bark, grasses and sedges
(15==28 m heighik
gum
River red gum Generally as pure Prickly 1@a-tree. Silver banksia, cresping
RIV WOODLAND 1l stands, occasionally myoporum, palé-fruit bailarl, grasses, knobby
ER RED GUM b {16-=28 m heightl with black box. yellow | ¢lub-rush, blue mod. pale rush, spiny flat-sedge
gum
River red gum Black box Swamp wallaby-grass, blown grass, Austrakan
1 WOODLAND | swiel-grass, water-milipil, loating pondweed
= (5==15 m heighl) common spike-rush. Pacific azolla. grass cushon.
Less moist parts carry exolic Grasses
” MO It Yelow gum Grey box, yellow box,| Golden wattle, gold-dust watlle, ruby salibush
2a (1528 m haight] buli-cak. black box, { common wallaby-grass, speaf-grasses,
9 river red gum | exobic grasses
Yellow gum Biack box, river red [ Melaleucas, hakeas, eutaxia, finge-myrle, scarel
CODLA gum botthebrush, muntries. holly grevillea, watlles,
2b 1: 28 m :DI ““ bush-paa. erect guinga-fliower, daphne heath,
{ sigh sedges (esp. black briste-rush)  bristly
wallaby-grass, grey gemmander, prickiool raspworl
WOODLAND IV Yallow gum Bull-oak. belah Sweel bursana, watles, small hop-bush, akeake,
2c oy i Siender cypress Ding ruby saftoush, eulaxia, purrobunga, hooked
&30 _nh“ neediewood. desert cassa, lealless currant-bush,
; e variable sida turkey-bush. grasses. sedges
- ol Yellow gum Groy box. buli-oak, Gokden wattle, goid-dust wattle. ruby saitbush,
2d 5--15 m height) black box bleebushes, common wallaby-grass.
=15 m
GUM--BOX- ¢ » Spear-grasses. Bxolic Qrasses
bo Yellow gum, Common wallaby-grass, variable spear-grass,
BULL-OAK WOODLAND 1 Heay bo ¥ : e
2e 5--28 m height) yelow Box. BAOUE GTASNES
| I pull-oak. black box
-
WOODLAND | Gray box Yellow gum, buli-oak Gold-dust watthe, hedge wattle, sweel bursaria,
2t 15 on Fiatnih ruby saltbush. common wallaby-grass. vanable
15 " SpEar-grass, ex0UC Qrasses
Black box Bull-pak: rivar red Tangied lgnum. saltbushes. blus-bushes. guena,
gum, yellow gum. sweel bursana, umbrells wattlea. common spike-rush
2g ﬁw 15 'I'I'IL::DH':IF grey box wallaby-grasses, windmill grass, spear-grasses,
g fighd panic, Australian sall grass. couch, common
nardoo. exolic grasses
Buk-oak Black box, yellow gum,.| Gold-dust watthe, sweaeal bursaria, berigan.
WOODLAND | belah pluebushes, hedge saltbush, harlequin misleloe
2h 18-=15 m height) common wallaby-grass. vanable Spear-grass
composdes, common spke-rush, oxofic grasses
WOODLAND 1/ Brown slringybark Oryster Bay pine, Desert panksia. Siver Danksia. she-oaks. gumea-
BEROWMN 3 GPEN SCRUB heath tea-tree flowers. taller-peas. fringe-myrle. hakeas, Austel
STRINGYBARK {215 m height) grass-iree, parmol-peas. homy cone-bugh,
i bagckeas, walttles. board-heaths, sedges
Yollow males Broom nonay-myrile Oyster Bay pine. melaleucas. hakeas. slaly she- |
MALL SHRUBBY {occasionally other broom Daeckoa, oak. sulaxia, bush-peas, matled bog-rush. sword- |
BEROOMBUSH 4 OPFEM SCRUB mallee Species or slender-laal malies, sedges, orchigs, lilles, sundews. ephemeral
{2--8 m heigntl maliees absent) green males dumosa | annuals
malpe
f'l'alluw malige Slender cyprass pine. Smal-leaved clemats, large-leal ray-Rower, golden
OPEM SCRAUB f
Sa 2028 m height] sorub Cypress ping waltle, guinea-fiower. velvet tobacco, sticky
; " longheads, sabh everasting
Bull mallee Bull-oak, grey Box. Wattles, pink velvei-bush, sugarwood. ruby
WMALLEE 5b OPEN SCRUB yeliow gum, other saltbush. common wallaby-Grass, spear-Qrasses,
[2--8 m haight mallgg species windmill grass, Dlack-anther flax-lily, New Holland
darsies. ponted twin-leal, éxofic grasses
Dumosa maliee Green malkes, Melaleucas, broom baeckead. eulaxia, watlles
yellow malles, bush-peas, woolly daisy-bush, holly grevilles,
Sc OPEN SCRUB other malies species | scarlel mint-bush, cocesd emu-bush, goodenias,
12«8 m height] rough halgania
Sah paper-bark Beaded glasswaorl. grey glasswoarts, brown-head
LOW CLOSE
FﬂHES'I'--TnEI. | glasswarl coast sand-spurey. Australian sait
SALT PAPER-BARK -] OPEN SHRUBLAND grass, karkalla, rounded noon-flower, glaucous
| 2B hetahil gooselool exoiic grasses (where conditions
| w loss saling
TALL OPEW Lightwood Wallowa Aock comes, siender nce-flowes, wedge-beal
ROCK QUTCROP :
COMMUNITIES 7 SHRUBLAND nop-bush. raspwort, rock fem, wallaDy-grasses.
[&-=B m heighti Spear-grasses. exolic grasses
Heath tea-tree Malige honay-myrtle, Tassel rope-rush. sword-sedges, coarse twineg-
HEATH 8 OPEN HEATH Deser banrksia bapckeas, Deard- Tush, schie-sheddesr, spear-gTass, bnstly
(=2 m hesght) She-oaks heaths, heaths, grass- wallaby-gress, sticky iongheads. annual blusbel
trees. guinea-fiowers _/'
vl Map Typical structural Major species of N
nce
Alkia bot f at maturity tallest wiratum Common associated species |
Beaded glasswor Creeping brookweed, wisonias. Australian salt |
LOW OPEM SHRUBLAND Grey glassworts g@Tass. prickly BFOWgTASS, DENNYWOTL COMpOSites
HALOPHYTES 9 bl A Brown-head giasawort Australian saMmarsh grass. toad mush, glaucous
Oher glassworns gooseloot, sea-heaih. lawrencias, exolic grassos
Iwhere conditions less saling)
Tanghed & "
108 LOW OPEN SHRUBLAND ang grum Common spée-rush, cane grass biown grass,
(<3 m height common nardod, narmow-leal nardoo. poisan DrALA,
poodenia. Swamp walaby-grass
|
WETLAND Cane grass. swamp ‘Water-miffioil. floating pondweed, Facific azoiia,
COMMUNITIES wallaby-grass. Blown grass cushion, commoen bily-butions
100 GRASSLAND grass, Australian sweet-
@FESS. COmmon Spike-
nush
EUCALYPT OPEN FOREST W/ Bugar gum iz main Brown maBel Swamp yale, swamp mabet yallow gum |
PLANTATION n OPEN FOREST B species planted and black Box have also been planted .
15--35 m height
CLEARED LAMD/ Includes public land used for agricutture, gravel extracton, and waler suphly
GRASSLAND iz GRASSLAND Vegetation includes native grasses and remnants of lormer woodiands, but mostly
'\_ COMDrises pasiure species and exclic weeds especialy snnual QrESses




emergent eucalypts to open woodland or
shrubland with a heathy understorey.

Fires play a critical role in determin-
ing the floristics and hence structure
of' heath communities. Fire-sensitilve
specles such as desert banksia will be
eliminated 1f a site 1s burnt too often.

Structurally, heath vegetation consists
of low (less than 2 m high)} open to
dense communities of sclerophyllous
shrubs and perennial herbs. The woody
shrubs are domlinated by members of the
families Proteaceae, Fabaceae, Epacrid-
aceae, Casuarlnaceae, Xanthorrhoeaceae,
and Myrtaceae. Heath tea-tree 1is an
almost universal dominant or co-dominant
species.

Rushes and sedges dominate the herbac-
eous elements ~ grasses and geophytes
are much less abundant than in adjoining
mallee--broombush (Unit 4) or yellow gum
woodland II (Unit 2b). Tassel rope-
rush is almost universal and may be very
abundant.

Two different types of heath community
occur in the Little Desert. The most
wldespread type occurs on low-nutrient
siliceous sands and embraces a range of
communities in which desert banksila is
prominent.

The other type of Little Desert heath
occurs 1ln some swales, but 1s character-
istically found around clay-pans and
salt lakes. The most prominent specles
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in these heaths is Mallee honey-myrtle
(Melaleueca neglecta), and several con-
tain understoreys of small darwinia
(Darwinia mieropetala), whlich, until
recently, was thought to be extinet in
Viectoria.

Heath communities among the mallee--
broombush of the north-west contain
species typical of more northerly (Big
Desert) heath communities. Dominant
specles include Mallee tea~tree (Lepto-
spermum coriaceum) and common aotus
(Aotus ericoides).

Ancther heath community of interest is
located on rises of siliceocus yellow
sand upslope of yellow mallee open scrub
(Unit 5a) on the block of public land
west of Ellam. This community 1is unique
in the Wimmera and has strong affinities
with the vegetatlion of the Blg Desert.
Solls here are evidently more fertile
than 1s typical in heath communities.

Halophytes
Low open shrubland (Unit 9)

Of major biological interest in the Wim-
mera reglon 1s the halophytic vegetation
of saline lakes and salt-pans. These
communities are dominated by glassworts
that form low open shrublands. A sulte
of seasonal annuals, also present, can
occupy sites where salt has been leached
from the A horlizon of the solls by
autumn rains. The best examples of this
unit in the study area are found around
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the salt lakes of the south-western Wim-
mera plains, especially at Lake Wyn Wyn,
where broad bands of halophytes are
present.

Its principal shrubby dominants are
beaded glasswort (Sarceocornia quinque-
flora), brown-head glasswort (Halosarecia
indica s5sp. letostachya), and several
other speciles of glasswort (Halosareia
spp.J). Sea-heath (Frankenia angusti-
petala) and thorny lawrencla (Seleno-
thamnue squamatus) on the outer edge of
the pglasswort shrublands are relatively
rare., Dominant perennlals in the outer
zones include creeping broockweed (Samol-
ug8 repens), wilsonlas, and Australilan
salt grass.

Ephemeral salt evaders on mounds at the
base of glasswort plants or on the outer
zones 1Include prickly Aarrowgrass
(TPrigloehin mueronata), pennywort
(Hydrocotyle medicaginoides), clustered
lawrencla (Lawrencia glomeratal), compos-
ites, Australlan saltmarsh-grass
{Puccinellia strieta), toad rush (Juncus
bufonius), glaucous goosefoot, and 1in-
troduced grasses, whilch have invaded the
upper zones of the shrublands.

Extensive sedgelands of dense chaffly
saw-s5edge to about 1 m high may adjoin
the halophytic shrublands or occur as
scattered or grouped individuals. Salt
paper-bark shrubland (Unit 6) occurs on
the outer gzones of halophyte communities
and glassworts frequently occur sparsely
in its understorey.

There is a strong correlation between
the size of a salt lake and the develop-
ment of the halophyte flora - the larger
the lake the more structurally diverse
and speclies-rich the vegetatlon is like-
ly to be.

Wetland Communitles

The study area contailns a range of
floristically and structurally diverse
plant communities that occupy marshes,
swamps, rivers, lakes, and artificial
water bodies. Most of these are too
small to map separately from the sur-
rounding vegetation units (usually river
red gum or black box woodlands). How-
ever, two units do cover areas large
enough to be mapped: tangled lignum
shrublands and grasslands of grass and
rush species.

Tangled lignum low open shrubland (Unit
10a)

Tangled lignum shrublands up to 3 m high
oceur on clay solls of plains, stream-
sldes, and around lakes. These shrub-
lands are periodically flooded and are
almost always associlated with black box
woodlands (Unit 2g). Assoclated species
include common spike-rush, cane grass,
blown grass, common nardoo, narrow-leaf
nardoo (Marsilea angustifolia), poilson
pratia (Pratia concolor), goodenia (Goo-
denia graeilis), and swamp wallaby-grass.

Tangled lignum communities are widely
distributed over the Wimmera plains, and



Tangled lLignum low shrubland near the
Wimmera River downstream of Jeparit.

well-developed examples occur along the
lower reaches of the Wimmera River,
behind the dunes along the south shore
of Lake Hindmarsh, and around lakes and
swamps near Dimboola and Horsham. Darlot
Swamp contains the largest representat-
lon in the study area.

Grassland (Unit 10b)

Grassy swamps associated with river red
gum woodland I (Unit 1le) ocecur south of
the Little Desert on the south-western
Wimmera plains - the wettest part of the
study area, They are usually 1internally
drained basins, often circular and
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usually flat-bottomed. Soils in these
communities usually have a prominent
sand fraction with a heavy clay B
horizon.

Depth of water varies but it 1s season-

al, drying out over summer. Communities
reach thelr best development 1n very wet
years. Dominant species 1n these swamps
are the same as those listed 1n Unit 1lec.

Different wetland communities occur on
small seasonally flooded areas 1in other
parts of the Wimmera. Common spike-rush
sedgelands occur in seasonal swamps on
clay soils throughout the Wimmera
plains. Common nardoo is also frequent
and abundant 1in the swamps, whlch are
usually surrcunded by black box woodland
I (Unit 2g).

Black bristle-rush sedgelands on low-
lying sandy clay solls or sandy loams
over shallow impervicus clay cccur in or
adjacent to yellow gum woodland II (Unit
2e) in the Little Desert. They are of
irregular shape and may occupy several
hectares.

Cane grass grasslands on seasonally
inundated sites are a feature of fertile
clay soils on the Wimmera plains. They
are found on alluvial flats, on plains
subJect to inundation, or on internally
dralned baslins. The best example in the
study area occupies public land 6 km
south-east of Mount Jeffecott. Well-
developed examples also occur on Natimuk
Creek and at Darlot Swamp.
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Marsh club-rush sedgelands and common
reed grasslands (on less sallne sites)
occur aleng the lower reaches of the
Wimmera River, with the latter reaching
nuisance levels 1n places as a result of
nutrient levels in the river. Cumbungi
(Typha spp.) closed herblands are wide-
spread along the larger rivers 1in the
study area.

Sparse communities of round-leaf wilson-
ia (Wilsonia rotundifelia) occur on flat
seasonally flooded sub-saline claypans
in the central and eastern blocks of the
Little Desert, These are usually sur-
rounded by heath (Unit 8) dominated by
Mallee honey-myrtle.

Bucalypt Plantation

Flantatlons of eucalypt specles were
establlished by the Forests Commission at
Wail early this century, and in other
parts of the Wimmera in the 1950s. The
main specles planted 1s sugar gum.
Others used include Western Australian
eucalypts such as brown mallet, swamp
yate, and swamp mallet, and the local
species-yellow gum and black box. These
plantations are shown on the vegetation
map as Unit 11. They are discussed fur-
ther in Chapter 1T.

Grasslands

3ince natural grasslands typilecally occur
on fertile soil they have been cleared
or eliminated by grazing over much of
the Wimmera. Many of the now-cleared

woodlands on the Wimmera plains would
also have carried grassy understoreys.

Wallaby-grasses and spear-grasses s5till
persist, but mostly grazing and agricul-
tural practices have led to replacement
by Introduced pasture or weed genera
such as Bromus, Dactylis, Hordeum, Lol-
ium, Vulpia, Phalaris, Ehrhata, and
Paspalum. Many of the smaller blocks of
public land support ground flora of this
kind, sometimes wlth scattered remnants
of the original tree cover.

Significant Species

Extinct, endangered, rare, restricted,
and significant plant species of the
Wimmera are listed in Appendix I. The
large number of significant specles 1s
largely a function of the clearing for
agriculture or degradation of most of
the native vegetatlon in the region -
mest of the rarest species now exist as
relict populations and must have been
formerly more widespread.
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12.

Although much of the natural vegetation
has been cleared for agriculture, the
study area 1s noteworthy for 1its fauna.

The Lilttle Desert, whilch is the conly ex-
tensive area of public land (and natural
vegetatlon) remaining in the Wimmera,
contains many 1lnterestling speciles that
have adapted to semi-arid conditions.
The remnant woodland communities on the
Wimmera plains contain significant bird
populations, while the numerous fresh-
and salt-water lakes attract consider-
able numbers of water birds.

A total of 363 vertebrate specles has
been recorded in the study area, com-
prising 33 mammals, 266 birds, 41
reptiles, 10 amphibians, and 13 fish. A
full 11st of specles recorded, along
with thelr habltats, can be found in
Appendix 2.

The vertebrate fauna can be divided into
three categorlies:

¥ gpecles typical of the warm-temperate
Basslan biogeographic zone of south-
eastern Australla, whose distribu-
tions extend across central Victorla
to the south of the study area

FAUNA

* specles typlcal of the hot, dry
Eyrean blogeographlc zone, which
reach the south-eastern limits of
their distributions in the study area

* gpecles widespread in Australia that
cccur in both blogeographic zones

Table 17 gives examples of speciles from
each group.

Little 1s known of the invertebrate
fauna here. The total number of speciles
greatly exceeds the number of verte-
brates, but most have scarcely been
studled, making a comprehensive discuss-
ion impossible. They include worms,
terrestrial and aquatic molluscs (slugs
and snails), and innumberable speciles of
arthropods, particularly insects.

The information on which most of this
chapter 1s based was supplied by the
Fisheries and Wildlife Service, the Mus-
eum of Vietoria, and local naturalists.

Vertebrate Habitats
Nine broad vertebrate habltats, based on

the vegetation alliances described in
Chapter 11, have been recognized. These
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EXAMPLES OF ZOOGEOGRAPHIC AFFINITIES QF VERTEBRATES

FOUND IN THE WIMMERA STUDY AREA

South-eastern Australla
(Bassian)

Inland Australia
(Eyrean)

Widespread in Australia

Yellow-footed antechinus
Common ringtall possum
Feathertall glider

Swamp wallaby

King River eptesicus
Yellow-tailed black cockatoo
Crimson rosella

Eastern yellow robin

Brown thornbill

Little wattlebird

Western pygmy-possum
Western grey kangaroo
Little mastiff-bat
Silky mouse

Mallee fowl
Australian bustard
Blue bonnet

Chestnut quail-thrush
Splendid fairy-wren
Rufous calamanthus
Slender-billed thornbill

Short-beaked echidna
Common brushtail possum
Chocolate wattled bat
Wedge-talled eagle
Galah

Southern boobook
Welcome swallow

Willie wagtaill

are discussed below and the species
using them are listed in Appendices 2a
to 24.

The vegetation alliances are descrilbed
primarily by the overstorey speciles of
plants, which often have characteristic
understoreys., However, understoreys may
vary widely within an alllance, or over-
lap with other allilances. As many spec-
ies of fauna depend on particular under-
storey characteristics, they may not be
distributed uniformly within a particu-
lar habitat or show a good correlation
with any one habltat. 1In addition, the
structure (and occasionally species
composition) of the overstorey within an

alliance may vary - further complicating
distributlon patterns.

River red gum

This habitat includes the open forest
II, woodland II, and woodland I struc-
tural forms.

Occurring along major watercourses and
areas subject to inundation in the study
area, this alliance often includes black
box and yellow gum woodlands, lignum,
grasslands, and freshwater swamps.

It supports the second-highest speciles
diversity of any 1n the study area.



Sugar gliders are found in river red gum

Most specles requiring hollows are found
here, includlng the common brushtaill
possum, sugar and feathertall gliders,
yellow-footed antechinus, sulphur-cres-
ted cockatoo, regent parrot, Mallee
ringneck, sacred kingfilsher, and tree
martin.

The 107 speciles of birds recorded in
this alllance include the threatened
bush thick-knee. Characterlistlc species

habitat.

are the white-plumed honeyeater, brown
treecreeper, striated pardalote, red-
rumped parrot, sulphur-crested cockatoo,
and peaceful dove. After seasonal
lnundation, the alliance provides exten-
sive breeding habitat for water birds.

Various components of the river red gum
alliance support different species of
reptiles. The lace monitor requires
hollows 1n trees, while the marbled



gecko and snake-eyed skink inhabit leaf
and bark litter at the bases of trees.
8ix species of frog occur here,

gum--box--bull-oak

This alllance includes a range of com-
munities dominated by combinations of
grey box, yellow gum, yellow box, black
box, bull-ocak, and slender cypress pilne.
It has the highest species diversity of
the alliances in the study area, but has
suffered through clearing for agricul-
ture more than any other. Consequently,
its orlginal mammalian fauna has all but
vanished, western grey kangaroos and
common brushtail possums being the only
common native species. The introduced
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A bearded dragon in
the process of
laying. One female
may lay more than
a0 egge.
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European rabbit, brown hare, and fox are
also common.

Birds, however, are diverse and abundant
and this alliance has a greater specles
richness than the river red gum habitat.
Notable species include the bush thick-
knee, blue bonnet, black-eared cuckoo,
Gilbert's whistler, grey-crowned babb-
ler, and diamond firetall. Common ones
include sacred kingfisher, buff-rumped
thornbill, red-capped robin, hooded
robin, white-browed babbler, whlte-~
winged triller, rufous songlark, rufous
whistler, and white-winged chough.

The 11 reptiles recorded here include
the marbled gecko, bearded dragon,
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Echidnas are among the more common mamm-
als in the brown stringybark alliance.

snake-eyed skink, delicate skink, and
shingle-back. 35S1x specles of frog have
been recorded.

Brown stringybark

Restricted to the sand sheets of the
'desert' areas, this alliance has a
relatively low vertebrate species rich-
ness. The low, stunted trees provide
few arboreal nlches and few hollows for
arboreal mammals. Consequently, except
for the diminutilive western pygmy-possum,
the mammal fauna consist of terrestrial
or aerial speciles (bats). The most
common specles are the echldna, western

grey kangaroo, Gould's wattled bat,
lesser long-eared bat, and silky mouse.

Relatively few blird species inhablt the
brown stringybark alliance, but these
include several notable species: painted
button-quail, variegated fairy-wren and
crested bellbird. Reptiles are better
represented and include sand goanna,
common scaly-foot, bearded dragon,
painted dragon, Jacky lizard, Morethia
obscura, and bardick. Four species of
amphibian have been recorded, including
two specles of Neobatrachus.

Mallee--broombush

The major occurrence of this alliance in
the study area is on gravelly rises in
the Little Desert. Few mammals i1nhabit
thls alliance and 1t has a low bird
speclies richness. However, some species
are characteristically found here:
Mallee fowl, spotted nightjar, socuthern
scrub-robin, red-lored whilstler, chest-
nut quall-thrush, shy hylacola, and
purple-gaped honeyeater. The chestnut
gquall-thrush and purple-gaped honeyeater
are virtually restricted to a stand of
mature mallee--broombush in the Little
Desert National Park south of Kiata.

Large, diurnal reptiles are well adapted
to the open ground that occurs beneath
the broombush communities and dragons
(Amphibolurue spp.), Ctencotus uber, and
shingle-backs are abundant. Four
species of amphibians also occur in this
alllance.



Mallee

The mammal and bird faunas found here
are very simlilar to those described for
the mallee--broombush alliance. The
Mallee emu=wren 1s restricted to patches
of yellow mallee open scrub, whilch occur
among the mallee--broombush of the Big
Desert. Porcupine grass is a major
component of the understorey in these
patches, and 1s a vital component of the
habltat of the Mallee emu-wren, cne of
Victoria's most threatened bird species.

The sandy substrate usually associated
with mallee vegetatlon provides burrow
sites for several reptiles, including
Aprasia striolata, dragons (Amphibolurus
spp.), and the sand goanna. The brown
toadlet is the only amphlbian recorded.

Salt paper-bark

No fauna survey was conducted in this
limited vegetation type. Birds assoc-
iated with the wetlands and surrounding
farmland use the dense cover 1t provides
for shelter.

Heath

This alllance is restricted 1in the study
area to the Little Desert, where it
covers a high proportion of the area and
much of the present Natlonal Park.

Because of 1ts structural simplicity, 1t
provides a reduced range of niches for
vertebrates.
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The mammal fauna 1s species-poor and is
characterized by the western pygmy-
possum and silky mouse. Several other
small mammals occur in similar habitats
in the Big Desert and in South Australia
and were expected to occur in the Little
Desert, but have not been found there.
These specles are the common dunnart,
ningaui, little pygmy-possum, and
Mitchell's hoppling-mouse,

The 28 bird speciles recorded included
several specles largely restricted in
the Wimmera to this habitat: variegated
fairy-wren, rufous calamanthus, slender-
billed thornbill, singing honeyeater,
white-fronted honeyeater, and tawny-
crowned honeyeater.

The heath of the Little Desert 1s par-
ticularly significant as the major habi-
tat of the slender-billed form of the
rufous calamanthus, a taxon currently
the subject of much taxonomic debate.

It 1s also the major Viectorilian habitat
of the slender-bllled thornbill, which
is patchily distributed in saltbush and
heath communities across arid southern
Australia.

Of the 12 reptilian species recorded in
heath, dragons, the common scaly-foot,
and burrowing specles such as Aprasta
striolata and the blind snake Rampho-
typhlope bituberculata are typical. Two
small skinks, Morethia obscura and the
delicate skink, are also common. Flve
amphibilan species have been recorded in
heath followling rain.
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This 1includes wet grasslands assoclated
with river red gum forests, natural dry
grasslands widespread in the area (how
mestly agricultural land with a predom-
inance of Introduced pasture speciles),
and volunteer grasslands {(usually of
introduced specles) resulting from
clearing of' woodlands. The original
native grasslands of the central portion
of" the study area have been almost com-
pletely cleared for cereal cropping, and
as a result thelr associated fauna have
virtually disappeared.

Grassland near forested areas can be
used by some specles such as the echldna
and western grey kangaroo. Other spec-
ies that can survive, 1if giliven remnant
trees to provide hollows, include the
common brushtall possum and at least
four specles cof bat. The fat-tailed
dunnart is one natlve mammal that has
persisted in grazing land, and occurs
throughout thils community.

Common and characterlstic birds i1nclude
the Australlan magple, Australian
magplie-lark, willie wagtall, Rlchard's
pipit, yellow-rumped thorn-blll, eastern
rosella, galah, sulphur-crested cocka-
too, brown falcon, and Australian kest-
rel, The less common ones include the
spotted harrier, black falcon, Austral-
lan pratlncole, banded lapwing, blue-
winged parrot, stubble quall, and
singing bushlark, all of whlch were re-
corded only in this alllance,

A small population of the Australilan
bustard occurs in the area north of
Yanae and Telopea Downs, where small

remnants of uncleared mallee-=broombush
provide important shelter. Thils 1s the
only part of Victoria where bustards are

A peregrine falcon with its kill - a
bearded dragon.



regularly found. The rare and endanger-
ed plains wanderer has been recorded on
several occasions 1n the central portion
of the study area.

Some natural grassland reptiles (such as
the legless lizard Delma inornata and
the hooded scaly-foot) have suffered due
to agriculture, as they cannot tolerate
the change 1in habitat that results from
grazing and compaction of the soil by
stock, Other species recorded in grass-
lands include the skinks, Morethia adel-
atdensis, shingle-back, and eastern
blue-tongued lizard.

Six species of amphibian were found in
grasslands associated with water, 1n-
cluding FPeron's tree frog and the spott-
ed grass frog.

Sswamp and lake communlties

This habltat includes saline lakes as
well as freshwater swamps and rivers,
and often occurs in association with
river red gum and black box communitles.
Two specles of mammals are particularly
adapted to wetlands: the water-rat 1s
found throughout the study area, whille
the platypus 1s restricted to the
Wimmera River, where a population 1s
isolated within that enclosed drainage
system.

Water birds are well represented in the
study area because of the many excellent
fresh and saltwater lakes and swamps.
Lakes Hindmarsh, Buloke, Natimuk, Law-

B6861 /85—10
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loit, Whitton, and Wyn Wyn, Mitre Lake,
Holland's Lake, Walker's Lake, and Woo-
roonock Lakes are permanent water bodies
and provide important refuges during
droughts. Other less permanent waters
such as Peechember Swamp, Nhill Swamp,
Connan Swamp, Telfer Swamp, Mortat
Swamp, and Darlot Swamp support large
populations of waterfowl and waders when
they hold water,

The long-necked tortoise and, in the far
south of the study area, the tiger
snake, are the only reptlles largely

The rare plains wanderer has been rec-
orded in Wimmera grassland habitat.



restricted to wetlands. Seven amphibilan
specles were recorded, comprising two
froglets, three tree frogs, and two

[ 1 Y e TN
DULLITOES .

Over much of the Wimmera study area the
only remaining natural vegetation grows
along roadslde and streamside reserves.
These narrow strips of trees, shrubs,
and grasses can provide very important
corridors for dispersal of wildlife,
particularly birds, They facllitate the
movements of migratory and nomadic birds
across the vast graln fields and pas-
tures to the extenslve tracts of natural
vegetation to the north and south of the
study area,

Near Dimboola, in a roadside reserve
carrylng remnant gum--box--bull-ocak
woodland, 78 species of dryland birds
have been reomrde* Including 30 migrant
or nomadic mvaﬁuu. Roadslde reserves
also pwuvide habitat remnants for resid-
ent birds, mammals, and reptiles.

Mammals

Among the 33 mammallan specles recorded
in the Wimmera study area, elght intro-
duced specles have established feral
populations. Appendix Z2a lists the
speclies and summarizes thelr status and
the habitats they use.

Wegtern rey kangaroco with joe iH
Y g o Y
graseland habitat.



This number of mammalian species is
slightly lower than that in other
similarly sized areas of northern Vie-
toria. For example, 40 mammalian
specles were recorded in the North
Central study area and 41 in the Murray
Valley study area.

The lower species richness in the
Wimmera results from its relative lack
of small ground and climbing carnivores,
fewer arboreal herblvores, and a smaller
range of bats. Additionally, the abund-
ance of mammals 1s often lower here:

the Fisheries and Wildlife Service had a
trapping success rate for small ground
mammals of only 2%, compared with 3.6%
in the North Central and 5.5% in the
Murray Valley study areas.

The reasons for this low diversity and
abundance of mammals remain unclear, but
probably relate to several factors - in-
cluding the relatively low rainfall,
lack of structural diversity in the veg-
etation, and highly disturbed habitats
over much of the area, partlicularly in
the east.

Highest mammal specles diversity occurs
in the gum--box--bull-oak woodlands and
river red gum woodlands, which support
25 and 23 species respectively. These
two alliances are the only habitats that
provide the large tree hollows arboreal
specles require. Brown stringybark
woodland 1is intermediate in species
richness, and mallee--broombush, mallee,
and heath support only 9 to 13 species,
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about half of which are bats that forage
over and between the canopy.

History of mammal populations

Analyses of Plelistocene and Holocene
bone deposits in caves in south-western
Victoria and the records of the 1857
Blandowskl expedition suggest that
several speclies have become extinect in
northern and western Victoria since
European settlement. Several of these
may have occurred in the Wimmera.

In the 1860s Edward Townsend described,
among others, 'wallables, kangaroo-rats,
native cats and dingoes' as cccurring in
the Nhill area. 1In 1861 William Lock-
hart Morton travelled north from Antwerp
to Pine Plains and into the Big Desert.
He describes kangaroos, wallabiles,
pademelons, and kangaroco-rats. From his
behavioural notes, however, these may
have been the western grey kangaroo,
bridled nailtail wallaby, eastern hare-
wallaby, and brush-talled bettong res-
pectively.

Species of mammals prcbably present 1n
the Wimmera at the tlime of European
settlement but no longer present are
listed in Table 18. These species are
predominantly woodland inhabiltants and
disappeared soon after selectors moved
into the area wlth their flocks of sheep
in the 1840s and 1850s. Large-scale
clearling of woodlands and mallee for
grain crops took place in the 1880s, and
the plagues of rabbits that ocecurred in
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the 1880s may have hastened the decline
of the small macropods through com-
petltion for food and shelter.

Today, populations of speciles inhabiting
heath or brown stringybark woodlands are
found in the extensive public land of
the Little Desert and Walil Forest Res-
erve, Very few undegraded examples of

the gum and box woodland communitles
remain here, however, and the continulng
survival in the study area of specles
dependent upon these communities 1s thus
doubtful., Such gspecies include the
yellow-footed antechinus, feathertall
glider, sugar glider, common ringtail
possum, red-necked wallaby, and black
wallaby.

Table 18

MAMMAL SPECIES PROBABLY PRESENT IN THE WIMMERA AT THE
TIME OF EUROPEAN SETTLEMENT BUT NO LONGER PRESENT

{with an indication of their broad habitat
and current status in Australia)

Habiltat

Mallee/ Wood-
heath land

Specles

Current status 1n
Australia

Eastern quoll

Brush-tailed bettong

Eastern hare-wallaby X

Bridled nalltall wallaby b

Rabbit-eared tree-rat

Dingo %

extinet in Victoria, common in Tas-
mania, decllning in New South Wales

extinct in the east, restricted in
south-western Western Australia

extinct

restricted to a small colony in
Queensland

extinet

rare in Victoria, widespread else-~
where




Birds

More than 260 avian specles have been
recorded in the study area., These are
listed in Appendix 2b, together with
their status and the habitats each uses.
As with the mammals, the study area con-
tains a mixture of species typlcal of
south-eastern Australia, which approach
thelr north-western limits here, and
specles typical of the inland, which
approach their south-eastern limits (see
Table 17). The greatest mixing of in-
land and south-eastern species occcurs 1in
the Little Desert, which therefore has a
high avian species richness.

Among habitats, speciles richness is
again highest in the gum--box--bull-oak
alliance and the river red gum alliance.
These two communities provide the main
sources of tree hollows for the many
hollow-nesting species in the study
area, Brown stringybark woodland sup-
ports only half as many specles, while
mallee--broombush, mallee, and heath
support one-quarter to one-third as many
specles as the two richest alliances.
However, many of the specles that 1inhab-
it the mallee and heath alllances are
specialized to these habitats, and reach
their southern and eastern limits in the
Little Desert. Thus, the Little Desert
has a high conservation significance for
these species, which include Mallee
fowl, southern scrub-robin, chestnut
quail-thrush, variegated falry-wren,
rufous calamanthus, slender-billed
thornbill, and purple-gaped honeyeater.
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In addition to the 94 specles of native
birds recorded associated with water
bodies, including the rare freckled
duck, the uncommon brolga is known to
frequent some of these wetlands. During
summer, wetlands support a significant
proportion of the Victorian population
of some waders, especlally the red-kneed
dotterel, double-banded plover, red-
capped plover, banded stilt, red-necked
avocet, and sharp-talled sandpiper.
Common water birds include the hoary-
headed grebe, Australasian grebe, Little
pled cormorant, Pacific heron, white-
faced heron, Australian shelduck, Pacif-
ic black duck, grey teal, purple swamp-
hen, Euraslan ccot, masked lapwing, and
marsh harrier.

Some uncommon species are the glossy
ibis, plumed whistling duck, blue-billed
duck, painted snipe, spotless crake,
rufous night heron, little bittern, and
white-bellled sea-eagle.

Several bird species have disappeared
from the study area or become very rare
since European settlement. These in-
clude the magpie goose, plains wanderer,
Australian bustard, bush thick-knee,
night parrot, grey-crowned babbler, and
apostlebird. Except for the magpile
goose and night parrot, these species
inhabited the gum and box woodland
alliances and have suffered from a comb-
inatlon of the effects of land clearing,
grazing of stock, changed fire regimes,
and the introductlon and subsequent
effects of European rabbits.
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Reptilles

The 41 reptilian species recorded in the
Wimmera study area and their broad habil-
tat preferences are llsted in Appendix
2c. Specles richness here 15 slightly
higher than that for the North Central
and Murray Valley study areas, but not
as high as for the Mallee study area,
whiech has the riechest reptilian fauna 1n
Vietorla.

Within the study area species richness
ls highest 1in the river red gum wood-
land, which supports 14 specles. Gum--
box--bull-ocak woodlands, brown stringy-
bark woodlands, mallee-=broombush, and
heath all support 10 to 12 species,
while mallee and farmland support 6 and
7 specles respectively.

Delma impar - a legless
Lizard.

Within the study area, two specles - the
Mallee dragon and Drysdalia marstersi
are known only in the southern Big
Desert. Unechis brevicaudies was recor-
ded only in the Little Desert and three
specles - the palnted dragon, Ctenctus
uber, and Morethia obsecura - occur only
in the Little and Big Deserts.

A further 20 species (48%) have restric-
ted distributions here and for six of
these only a few specimens have been
collected in the 19th century or early
19008 (tesselated gecko, Delma impar,
hooded scaly-foot, Ramphotyphlope
nigrescens, R. proximus, and bandy-bandy).

Although widespread in the study area,
both the lace monitor and sand moniltor
are rare and there are very few documen-



ted records. Hermiergis decresiensis 1is
known in the study area only at Mitre
Rock.

Amphiblans

The 10 amphiblan species recorded in the
study area are listed in Appendix 24.
All are widespread and common in Victor-
la and most occur in a variety of hab-
itats. The Neobatrachus specles and the
brown toadlet are most abundant in the
Little Desert.

The eastern banjo frog.
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Murray cod - a native specieg introduced
to the Wimmera.

Fish

Of the 13 fish specles that occur in the
study area (see Appendix 2e), seven are
introduced exotic specles and four are
introduced natives (Murray cod, fresh-
water catfish, golden perch, and western
carp gudgeon).

The study area originally carried good
stocks of warmwater native fish species,
but the introduced exotic fish have
largely replaced them., English perch
are now the most abundant fish and are
present in all waters, while carp, gold-
fish, and tench are also numberous,
although not as widely distributed.

The small-sized natlve flsh - western
carp gudgeon, flat-headed gudgeon, and
Australian smelt - have a limited
distrlbutlion and are restricted to the
river systems. The larger native fish -
Murray cod, freshwater catfish, and
golden perch - are present as remnant
populations in a few waters,.
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Significant Species

The Wimmera study area contains impor-
tant populations of several species con-
sidered to be of special interest, due
to thelr rarity, restricted distribu-
tions, or scientific interest. A short
account of such specles for which the
Wimmera provides significant habitat is
glven below.

Western pygmy-possum

Inhabiting semi-arid heath and wood-
lands, the western pygmy possum (Cercar-
tetus coneinnus) 1is restricted in Viec-
toria to the Little Desert reglions and
surrounding shrubby woodlands (see
Figure 3). Most Vietorian records have
come from the Little Desert, where the
specles 1inhabits the brown stringybark
alliance and yellow gum woodland.

Sllky mouse

Zoologists first became aware that the
sllky mouse (Pseudomys apodemoides)
occurred in Vietoria as recently as
1963, when specimens from the Little
Desert were correctly identified. It
has since been shown to be wldespread in
beth the Little and Big Deserts and in

The figures show the distribution in
Vietoria of the western pygmy-possum
(Cercartetus concinnus) - Figure 3 - and
the eilky mouse (Pseudomys apodemoides)
- Figure 4 - in relation to the Wimmera
study area.
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heathy woodland patches to the south
(see Figure 4), The specles occurs on
deep sands carrying heath and mallee--
heath communities. It particularly fav-
ours specles-rich dense low vegetation
contalning desert banksia, beneath whilch
1ts deep burrow systems are located.

Silky mice feed on seeds, some insects,
and, during winter, flowers, particular-
ly those of desert banksia. In the
Little Desert breedlng usually occurs 1in
spring and summer, although in highly
productive regenerating habltat it may
gceur year-round.

Mallee fowl

The Mallee fowl (Leipoa cecellata) 1s the
only megapode, or mound-building blrd,
that oeccurs in seml-arid or arid envir-
onments. To incubate the eggs, the male
regulates both solar energy and heat
from decaying vegetation to malntain a
constant temperature within the incuba-
tlon chamber of the mound.

The unique incubation method of the
Mallee fowl, in which the bird uses 1its
tongue or blll to measure the tempera-
ture within the mound and then either
adds or removes sand coverling the egg
chamber to achieve the desired tempera-
ture, 1s of extreme sclentific interest.

All other specles of megapode occur in
the tropies or subtropies and use either
heat generated by decaying vegetation or
solar-heated sand to incubate thelr
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egrs, but do not actively regulate the
temperature within the mound.

The Mallee fowl's range has declined
greatly due tc clearing of scrub for
agriculture and the destructlion of its
food supply by sheep and rabbits. Within
Victorla the species is now restricted
to the three large remaining tracts of
mallee vegetation - the Little Desert,
Big Desert, and Sunset Country - with a
small population around Wychitella in
central Vietoria.

The district south of Kiata, including
the former Lowan Sanctuary, held one of
the densest populations known. In recent
years, however, the density of active
mounds appears to have declined and con-
cern has been expressed for the survival
of Mallee fowl in the Little Desert.
Mallee cowl prefer mature stands of
mallee and mallee--broombush with a
well-developed herb layer and dense
litter. These conditions occur between
about 20 and 60 years after disturbance
by fire or clearing. Such habiltat 1s
becoming 1increaslngly scarce due to
wlldfires and fuel-reduction burning
programs throughout its Victorian range.

Australian bustard

Although widespread in inland and north-
ern Australia, the Australian bustard
(Ardecotis australies) 1s now common only
on Cape York Peninsula and the Barkly
Tablelands, and in the Kimberley reglon,
It was virtually wiped out in Victoria

before the turn of the century through
destruction of native dry grasslands by
grazing stock and rabbits. Shooting and
predaticn by introduced carnivores have
also contributed to 1ts decline.

In Vietoria, the Australian bustard reg-
ularly occurs along the southern edge of
the Blg Desert north of Yanac and Telop-
ea Downs. Here small numbers of bust-
ards feed 1n stubble and grazing pad-
docks and shelter in blocks of uncleared
Crown land. Secrub-covered refuges are
vital to the species, whlch 1s rarely
far from such cover.

Banded stllt

The banded stilt (Cladorhynchue leuco-
ecephalue) inhablts saline lakes and
shallow coastal inlets across southern
Australia. It breeds in sometlimes wvast
colonies on islands and spits in large,
remote salt lakes in inland Western
Australia and South Australia. Its food
apparently consists entirely of brine
shrimps.

In the Wimmera study area, banded stilts
occur at salt-water lakes around the
Little Desert, particularly at Mitre
Lake, Lake Natimuk, Lake Wyn Wyn, the
un-named lake north-east of Lake Wyn
Wyn, and Loech Iel. The species 1s high-
ly nomadic and numbers fluctuate enor-
mously. Flocks of more than 6,000 have
been recorded at Mitre Lake.

Oppeosite: a Mallee fowl mound.
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Mallee emu-wren

The Mallee emu-wren (Stipiturus ruficeps
mallee) occurs only in mallee vegetation
with porcupine grass hummock grassland
as an 1lmportant component of the under-
storey. Porcupine grass 1is a key
element of 1ts habitat, being used for
shelter and breeding as well as harbour-
ing most of the emu-wren's insect food.

In Victoria, Mallee emu-wrens occur only
in the Blg Desert and Sunset Country,
where patches of porcuplne grass occur.
Given the extreme flammability of porcu-
pine grass, fire could easily wipe out
famlly groups of Mallee emu-wrens and,
in an extensive fire, whole populations
could be destroyed.

Within the Wimmera study area, fine
stands of porcupine grass hummock grass-
land with populations of Mallee emu-
wrens occur on private land along the
southern fringe of the Big Desert 1in
areas once cleared for agriculture but
since allowed to regenerate.

Rufous calamanthus

The low heaths of the Little Desert and
adjacent Ninety Mile Plain in South Aus-
tralia provide habitat for the slender-
billed form (race winiami) of this
specles (Sericornie campestris). The
species' several inland rufous forms
{including winiami) are uncommon and
patchily distributed and are presently
the subjJect of much taxonomic debate.

The Little Desert provides the most
extenslve and secure habiltat of the
slender-billed form.

Slender-billed thornbill

This little-known species (Acanthiza
iredalei) 1s sparsely distributed across
arid and semi-arid southern Australia in
three isolated populations. 1t 1is not
common anywhere. The easternmost race
(hedlyi) 1s restricted to low heath 1n
the Little Desert, Bilg Desert, and Nine-
ty Mile Plain of South Australia, with a
patchy distribution. While 1ts precise
habitat requirements are poorly under-
stood, it appears to require dense low
shrubs such as casuarinas, bankslas, and
hakeas. The Little Desert is the east-
ern limit of the specles and supports
the best population in Vietoria.

Several other specles of birds that are
rare or threatened in Vietorla are still
recorded in the study area: plailns
wanderer, bush thick-knee, blue-bonnet,
and grey-crowned babbler.

Aprasia estriolata

Three species of these small, worm-like
burrowing legless lizards cccur in
Victorla and all are restricted to sandy
soils in the far west and north-west.
Most records of Aprasia striclata come
from the west of the Wimmera study area,
where the speciles occurs in sandy loam
soils along the northern edge of the
Little Desert. Little is known of its



specifle requlrements or conservation
status because 1ts burrowing habitats
make it difficult to locate.

Pygopus specles

Two species of these large legless
lizards have been recorded in the study
area. The common scaly-foot 1s wide-
spread in the Little Desert, where it
forages beneath dense heath vegetation.
However, the hooded scaly-foot, which
cccurs on the cracklng clay sclls of the
Wimmera plains and Murray Valley plains,
has been recorded only once in the
Wimmera study area ~ at Kewell in 1886.
Clearing of the plains for agriculture
and compaction of the soll by grazing
stock have probably eliminated the
hooded scaly-foot from the regilon,

Western blue-tongue lizard

This species (Tiliqua ceeipitalis) 1is
widely dilstrilbuted across seml-arld and
arid southern Australia, where it 1s
often assoclated with mallee or porcu-
pine grass vegetation. In Victoria, 1t
is known only in the north-west, lnclud-
ing several records from mallee--broom-
bush communities in the Little Desert.
This represents the south-eastern limit
of its range.

Bardick

This nocturnal thickset snake (Echiopsis
eurta) is the only member of 1lts genus
and occurs over much of seml-arid south-
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ern Australia. In Victoria it 1is
restrlcted to the north-west and several
records come from the northern edge of
the Llttle Desert, the south-eastern
limit of its range. Here, it seems to
be assoclated with the ecotone between
grassy box--gum--casuarina woocdlands and
heathy brown stringybark woodlands.

Bandy-bandy

The highly specialized burrowlng snake,
Vermicella annulata, feeds entirely on
blind snakes (Ramphotyphlops spp.). As
blind snakes themselves have become rare
in the Wimmera, the bandy-bandy 1is prob-
ably dying out there also. Several
early records came from areas that form-
erly carried grassy box woodland but are
now almost entirely cleared farmland.

Delicate skink

Of two populations of this species (Lam-
propholis delicata) known in Victorla,
one extends across eastern Victoria to
near Melbourne and another isolated pop-
ulation lives 1n and around the Little
Desert. These two populations, separat-
ed by more than 300 km, are morpholog-
ically distinct and may be specifically
distlinct.

Effects of Fire on the Vertebrate Fauna

Fires affect faunal populations both
directly - by burning individuals - and
indirectly - by the destruction of the
existing shelter and food resources and
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the subsequent regeneration of a new
vegetation that differs structurally and
sometimes Cloristically from the orig-
inal.

The indirect effects are usually more
significant as, although fires often
kill individuals (mortalilty rates of up
to 50% have been reported for birds),
many probably survive all but the hott-
est wildfires. However, surviving indi-
viduals of territorlal species must
remain within their burnt territoriles.

The subsequent effects of a fire vary
for each specles and with the season and
intensity of the fire. Some specles are
advantaged by the increased productivity
of regenerating vegetation communities,
others are disadvantaged by the major
changes to thelr hablitat caused by the
fire, or by the extreme shortage of food
and cover and increased predation press-
ure Immedlately following it.

In the Wimmera study area fires are a
frequent and significant feature of the
environment, particularly in heath and
brown stringybark woodlands. In the
gum--box--bull-oak and river red gum
alliances they are much less frequent
and probably less signiflcant. Most are
caused by llghtning strikes during the
perlod October to March. Since European
settlement, many flres have been delib-
erately 11t to promote grazing values or
to reduce fuel loads in bushland in an
attempt to proteet agricultural land
from wildfires.

Prior to European settlement, Aborigines
also freguently burned the bush to drive
animals during hunting and to encourage
game to the new growth. Thus the vege-
tation and the fauna probably evolved
with fire for tens of thousands of
years.

The avallable information on the effects
of fire on the fauna of each of the
major alliances in the Little Desert is
summarized below. Little research has
been conducted on the fire ecology of
the river red gum or gum--box--bull-oak
alliances.

Heath

The heath communities of the Little Des-
ert (including brown stringybark wood-
land with a heathy understorey) reach
thelr greatest plant species dilversity
about 2 years after a fire. Species
composition changes, but diversity is
malntained for the next few years, after
which it gradually declines over time
until only about half the number of
species remain after 40 years. Animal
species that rely on seeds and flowers,
such as the silky mouse, reach greatest
densities in floristically rich heath,
which 1s more likely to provide adequate
year-round food supplies.

In the Little Desert, the silky mouse
moves Into heath when 1t is about §
years old and does not seem to use heath
older than about 20 years. It breeds
here 1in late spring and summer. A f[ire



during or shortly after the breeding
period could seriously deplete the new
generation of off'spring - due to lack of
food and increased population after the
Iire.

Some small insectivorous birds prefer
the dense low cover provided by heath up
to about 25 years old. For example, the
slender-billed thornbill feeds inside
the shrub layer - in banksia, casuarina,
hakea, and tea-tree bushes - and rarely
moves into open spaces.

In contrast, the variegated fairy-wren
prefers colder heath, whlch 1s more open
due to senescence of some shrub species,
such as casuarinas. The openings caused
by the death of some shrubs provilde
feeding areas adjacent to the dense
cover so important to small birds.

Very old heaths (about 50 years) provide
greater structural diversity, as they
include tall shrubs, large openings,
areas of bare ground, and much tangled
litter. These habiltats provide excell-
ent feeding areas for birds such as the
hooded robin and willie wagtail, which
obtain food by diving on it from an
exposed perch.

Clearly, fire is the major factor deter-
mining the structure of the Little Des-
ert heaths and consequently determines
to a large extent the distribution of
the heath fauna. This has implications
for management - any burning program
should aim at maintainlng a floristic
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and structural mosaic. Additilonally the
spread of age classes should be skewed
towards the older stands so as to retain
the option of further burns should these
become desirable as our understanding of
fire ecology increases, or to allow for
widespread, unplanned wildfires.

A major problem with fuel-reduction
burns 1n heath 1is the season of burning.
Because heath is so flammable, con-
trolled burns are only possible in the
cooler, wetter months (April to November
in the Little Desert). However, [ires
during this period can actually inhibit
seed regeneration of many specles, which
may have serlous long-term consequences
for fauna. On the other hand, burning
in spring is not deslirable because many
species of birds and mammals would be
breeding then, and most plants would not
have flowered or set seed.

Mallee-=broombush

Unlike heath this alliance does not need
fire to regenerate and 1s much longer-
lived; even 80- to 90-year-old stands
can maintaln their vigour and have a
similar plant specles richness to young
stands. Although 1t regenerates well
after fire, subsequent growth of shrubs
and trees can be very slow.

Some bird species prefer the dense low
cover and bare ground provided by broom-
bush stands up to about 20 years old.
These include the shy hylacola, southern
scrub-robin, and golden whistler.



Others occur mainly in tall, very old honeyeater. Very old mallee trees within
mallee--broombush such as the 80- to 90- this alliance are wvital scurces of nest
year-old stand in the former Klata Lowan hollows. Addltionally, the heaps of
Sanctuary. Such specles include the bark litter that develop around the base
chestnut quall-thrush and purple-gaped of the trees provide the maln source of

Mallee fowl chick.
This species
prefers mature
atands of mallee
and mallee--broom-
bush - and does
not breed for
about 20 years
after a fire
passes through

tte habitat.




cover and nest sites for pygmy-possums,
ground-nesting birds such as the south-
ern scrub-robin, and many reptilian
speciles.

Thus it 1s important that mallee--broom-
bush communities be burnt far less fre-
quently than heath - certalnly not less
than every 25 years. Indeed, the broom-
bush community growing on the red sand-
stone and ironstone rises in the Little
Desert probably does not require burning
at all. Very old stands represent a
unigque fauna habltat.

Mallee open scrub

With 1ts dense canopy, open scrub layer,
and extensive areas of bare ground,
mallee open scrub i1s a distinet habiltat
that supports a distinet fauna, particu-
larly in the case of birds and reptiles.

Mallee 1s also extremely flammable and
most flres destroy all the above-ground
vegetation. Although 1t resprouts
gquickly from lignotubers and, under fav-
ourable conditions, from seeds, it may
take decades before the original struc-
ture and shrub understorey return.

Virtually no birds breed in mallee vege-
tation for 3 or 4 years after a fire.
Bird species richness 1s highest 1n
mallee older than about 15 years, when a
structurally diverse vegetation has de-
veloped., Some species are restricted to
mallee older than 20 years; these in-
clude birds that nest in hollows, dense
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litter, or tall trees, those using the
dense eucalypt canopy, and many ground-
frequenting species.

In old very open mallee with few shrubs,
bird specles richness can be very low.
Thus, changes in species richness with
time after fire may primarily reflect
the changing structural complexity of
the vegetation.

Burning of mallee should not occur more
often than every 20--25 years, and very
old stands having hollows and accumu-
lations of bark litter should be protec-
ted from fire because of the importance
of the hollows and other sites they
provide for mammals, blrds, and rep-
tiles.

Invertebrates

As in most other areas, invertebrates
domlnate both the terrestrial and aquat-
ic faunas of the Wimmera on the bases of
number of individuals, number of spec-
ies, and biomass. This underlies their
important roles in plant feedlng, nut-
rient cycling (through decomposition),
parasitism, predation, pollination, and
as a food source for many higher anl-
mals. In general, lnvertebrates play an
essential role in ecosystem structure
and function.

Despite theilr vital role in the eco-

system, however, no systematle ecologic-
al study of the invertebrates within the
region has been made. Early naturallsts
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generally neglected the Wimmera. A few
localized collectlons were made within
the area, but published information 1s
rare.

The following information was complled
from the reference collections and
assoclated records of the Museum of
Victoria.

Habltats

Both the Little and Big Deserts probably
have thelr own characteristic inverte-
brate faunas, which differ from those of
the areas outside the 'deserts', The
vegetatlon that characterized the latter
before settlement has largely been
cleared. Conseguently the remnants left
in the central and eastern Wimmera (such
as reserves, roadside verges, and
streamslde reserves) would be the major
refuges outside the 'deserts' for many
of the natlve lnvertebrates.

These remnants would harbour a cosmopol-
itan and exotic lnvertebrate fauna, with
fewer species but larger populations
than the 'deserts', and the potential
for pest outbreaks would be greater.

The Wimmera would be expected to share
many specles wlth the adjacent regions
of South Australla, but these areas have
also been extenslively cleared. Several
specles have a disjunct distribution
between western Victoria and west of the
Eyre Peninsula, presumably a result of
the incursion of the sea in the past.

Consequently the Wimmera would represent
the easternmost distributlon of several
specles in Australia.

The distribution of terrestrial inverte-
brates is determined by many different
factors, ranging from climate, soll, and
vegetation type down to individual plant
specles or the type of bark on a partic-
ular plant species. Herbivores can feed
on plants by chewlng leaves, sucking
plant julces, making galls, or '"mining'
leaves and stems, but many of them are
host-plant species-specific and would
not survive if their host plant was
removed.

Many cryptilc speciles rely on the main-
tenance of thelr microhabitats such as
rotting logs, bark, litter, holes in
trees, or a stable underground environ-
ment.

In aquatic habltats, the number of
speclies and individuals of invertebrates
increase with increasing detritus or
vegetation in the water body. Further-
more, the fauna changes with increasing
salinity from typical freshwater forms
to saline species. True freshwater
habitats in the Wimmera are becomlng
inereasingly rare because of the growing
salinity of the run-off, which 1s due to
dryland salinity.

Insects

The Wimmera 1insect fauna contains many
typiecal inland insects, and also has
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Stigmodera yaralll var. elegans - a
jewel beetle. These are common in the
Wimmera.

affinities with some Western Australian
forms. In general, the orders Coleop-
tera (beetles), and Blattodea (cock-
roaches), Hemiptera (bugs and scales),
and Isoptera (termites) are well repre-
sented here.

The local eucalypts and acacias have a
large suite of bugs (Hemiptera) that

are speciflc to host-plant speciles.
These bugs include corelds, eurymelids,
clcadellids, fulgorids, and psyllids,
many of which are protected by ants that
feed off the honeydew they excrete.

Foliage-feeding beetles such as chryso-
melid, curculionid, and scarab species
can also be restricted to particular

Scaraphites linaeus - a ground-dwelling
carab beetle, also found in the study
aread.

host species. The jewel beetles (Bup-
restldae), especlally Stigmodera spp.,
abound on the flowers of eucalypts, tea-
trees, and melaleucas. More than 83
speclies of buprestids are present in the
Wimmera, of which some also occur in
Western Australia.

The flowers of eucalypts and melaleucas
also provide food for the native bees
(Colletldae and Halictidae), of which at
least 13 speciles occur in the Wimmera.
The introduced honey bee Apis mellifera
ls expanding its range, and 1ts effect
on the natlive fauna 1s unknown.

Many butterflies occur in the Wimmera,
and these rely on plants such as mat-



rushes, sedges, quandongs, and mistle-
toes for reproductlon. Many of the more
colourful and large insects are vulner-
able to over-collecting.

At the ground level, many insects depend
on the litter layer, fallen logs, rocks,
or even the clumps of porcupine grass
for shelter. Many large speclies of
cockroaches shelter in the porcupine
grass clumps during the day and emerge
to forage at nlight. BSeveral springtail
species (Collembola) rely on litter,
logs, or rocks for survival, and leave
these shelters only when the weather is
cool and molst enough.

Many specles of ground-dwelling carab
beetles such as Carenum, Nececarenum,
Euryscaphus, Parroa, and Scaraphites and
the pile-dish beetle (Tenebrionidae) 1live
In burrows underground or under porcu-
pine grass clumps.

The weevll Catasarcus s5p. occurs in the
Big Desert, and has rarely been recorded
cutside Western Australia.

Ants are an abundant and important group
of Insects in the Wimmera - theilr actliv-
ities lInclude predation, scavenging,
tending honeydew-producing bugs, and
harvesting and dilspersing seeds.

Aquatic insects commonly found here in-
clude dragonflies (Odonata), aquatic
bugs (Corixidae and Notonectldae),
aquatic beetles (Dytilscidae), and midges
(Chironomidae). Caddis-flies (Trich-

optera) are largely limited to fresh
water with low salinity, and are thus
vulnerable to rising salinity levels.

Crustacea

The majJority of the crustaceans in the
Wimmera are aguatic. These include
ostracods, cladocera, copepods, deca-
pods, and amphipods. The two species of
Notostracus (tadpole shrimp) in Aust-
ralia overlap here.

Arachnids

Arachnids found in the Wimmera include
splders, scorpions, pseudoscorpions,
mltes, and ticks., With the exception of
some mites and ticks, all arachnids are
predatory. Some are active hunters,
while others rely on snares to catch
their prey.

The Wimmera has a large complement of
arboreal and ground-dwelling splders.
Plants harbour actlive hunting spiders
such as salticids (Jumping spiders) and
thomisids (crab spiders), Web-builders
that snare thelr food include orb-
weavers (Arglopldae) and the colonial
spider Badumna sp., whose messy webs and
football-shaped retreats can be seen 1n
many of the trees. Some of the larger
hunting spiders, such as the huntsman,
shelter beneath the bark of eucalypts.

The ground spiders 1include wolf spiders
(Lycosids), the red-and-black spiders
(Nicodamus), and the Mallee mouse spider



(Migsulena sp.).
Myriapods

The most common myriapod is the centi-
pede (Chilopeda), a carnivore that
dwells in plant litter and beneath logs
on the ground.
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13.

Within this report, separate chapters
have been devoted to geology, geomor-
phology, climate, soils, and vegetation.
These features are not distributed at
random, nor do they occur lndependently.
Rather, distinct environments consisting
of characteristlic patterns of geclogical
material, land forms, soils, and vegeta-

The Wimmera River
forms an almost flat
alluvial plain (P2).
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LAND ZONES

tion can be recognized. These patterns
often occur within a given range of
climate, thus allowing large areas of
land to be described in terms of 'land
systems', each wlth a particular pattern
of land features,

continued on page 164
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Table

LAND

. Map
Land form Land zone symbol Geology Native vegetation
Hills on granitic rocks HG Devonian Woodland I
granite and
granodiorite grey box; yellow gum; light-
wood
Hills
Hills on sedimentary rocks HS Mainly meta- Woodland 1
morphosed
Ordovician grey box; vellow gum; light-
sedimentary wood
rocks
Gentle outwash slopes AG Outwash derived Woodland I
flanking granitic from granitic
hills rocks grey box; yellow gum;
bull-oak
Alluvial
aprons
Gentle outwash slopes AS Outwash derived Woodland I

flanking sedimentary
hills

from sedimentary
rocks

grey box; yellow gum,
bull-oak
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Rainfall
G
Form Susceptibility
-m}

Coarse sandy soils of variable depth 375=-=425 Water erosion
Uc 4.31 - sheet High

- gully Moderate
Rock outcrop common

Wind erosion High

Shallow stony uniform loam soils Um 5.41 375=-=425 Water erosion
(steeper slopes) - sheet High

- gully Moderate
Stony red sodic duplex soils Dr 2.42
(gentler slopes)
Red calcareous sodic duplex soils Dr 375--425 Water ercsion
2.23 - sheet High

- gully High
Reddish-brown calcareous sodic uniform
clay soils Ug 5.3 (minor) Wind erosion High
Red calcareous sodic duplex soils Dr 375--4125 Water erosion
2.43 - sheet Moderate

- gully High

Wind ercsion

Moderate
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Table 18§

continued

Map

Land form Land zone symbol Geology Native vegetation
Dunes, East--west dunes and Dsl (Quaternary Woodland I; shrubby open
ridges, narrow inter-dune plains, aeolian sand scrub
and sand- sub-parabolic dunes and {Lowan Sand)
plains ridges trending NNW--55E brown stringybark, wvarious
(Big Desert) mallees; broom honey-myrtle,
broom baeckea; desert
banksia; heathy vegetation
Undulating sandplain with Ds2 Quaternary Woodland I--11; shrubby open
dunes and ridges trending aeplian sand scrub; open heath
NNW--S5SE (Little Desert) {Lowan Sand)
yellow gum; brown stringy-
bark; various mallees,
slender cypress pine; broom
honey-myrtle; broom baeckea;
heathy wegetation
Prominent ridges Ds3 Quaternary Woodland 1; shrubby open

trending NNW--SSE

aeolian deposits
(Lowan Sand)

Tertiary marine
sandstone
(Parilla Sand)

scrub; open scrub

yellow gum; bull-ocak; brown
stringybark; vellow mallee
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Rainfall

(average Bazayd
Soils 8
annual
- mm) Form Susceptibility
Deep uniform sand soils with colour B 350--475 Wind erosion High
horizons Uc 2
Sandy mottled yellow duplex
soils Dy 5.41 (plain)
Deep sandy scoils with colour B 400-475 Wind erosion High
horizons Uc 2 (dune and plain)
Sandy mottled yellow duplex soils Dy
5.41 (ridge and plain)
Mottled yellow calcareous sodic duplex 400--550 Wind erosion High
soils Dy 5.43
Uniform sandy sodils with colour B Water erosion
horizons Uc 2 - sheet Moderate

- gully Moderate




Table 18 continued

Map

Land form Land zone syubol Geology Native vegetation
Predominantly Undulating clay plain Pal (Quaternary Woodland I--I1; open scrub
aeolian with ridges trending aeolian deposits
plains NNW-=55E {(Woorinen yellow gum; bull-ocak; black
Formation) box; river red gum; various
mallees
Minor tertiary
marine sandstone
(Parilla Sand)
Gently undulating to flat Pa2 Quaternary Woodland I--I1; open scrub
clay plain with occasional aeolian deposits
dunes trending E--W and (Woorinen yellow gum; bull-cak; black
subdued ridges trending Formation) box; various mallees (north
NNW--SSE only)
Tertiary marine
sandstone
(Parilla Sand)
Undulating plain with Pa3 Quaternary Woodland I-II; open scrub
E--W dunes aeolian deposits
(Woorinen various mallees; black box;
Formation) bull-cak; yellow gum
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Rainfall

Eaila (average Hazard
annual Form Susceptibility
- mm)
Uniform grey calcareous sodic clay soils 375--525 Wind erosion High
Ug 5.2 (ridge)
Red calecareous sodic duplex soils Water erosion
Dr 2 - sheet Moderate
(ridge)

Mottled yellow calcareous sodic duplex
soils Dy 3.43 (plain), Dy 5.43 - gully Low
(ridge) (ridge)
Uniform grey and reddish brown calcar- 350--450 Wind erosion Moderate
eous sodic clay soils Ug 5.2, Ug 5.3

Dryland salting Moderate
Red sodic calcareous duplex soils Dr 2
{(minor)
Brown calcareous gradational soils Ge 1.1
(Wilkur area)
Dunes, ridges, and plain - 350--425 Wind eresion High
Brown calcareocus gradational soils Gec 1.1 (ridges)
Sandy mottled yellow calcareous sodic
duplex soils Dy 5.4 Dryland salting Moderate
Red calcareous sodic duplex soils Dr 2 (depressions)

(minor)

Depressions -
Grey calcareous sodic uniform clay soils

Ug 5.2
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Table 18 continued

Map

Land form Land zone Symbel Geology Native vegetation
Predominantly Undulating plain with Pa4 Quaternary Woodland I; open shrubland;
aeolian numerous saline lakes and aeolian deposits open scrub
plains associated lunettes (Woorinen For-
(continued..) mation) and Quat- vellow gum; various mallees;
ernary alluvium black box (depressions);
(includes gypsum river red gum (lake and
flats and salt stream frontages), salt
flats) paperbark, halophytes (salt
lake frontages)
Alluvial Almost flat alluvial Pl Quaternary Woodland I--1I1
plains plain of the Avoca alluvium
River and adjacent areas grey box; yellow gum; bull-
oak; black box (depressions),
river red gum (stream
frontages)
Almost flat alluvial P2 Quaternary Open forest I1; woodland
plain of the Wimmera and alluvium I--1I

Richardson Rivers and
Yarriambiack Creek

river red gum; black box,
vellow gum; grey box;
bull-cak; vellow box
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Rainfall Hisog
Soils (average

annual

- mm) Form Susceptibility
Lunettes and other rises - 375--450 Wind erosion High
Brown calcarecus gradational socils Ge 1.1 (rises)
Red calcareous sodic duplex soils Dr 2 Moderate
(minor} (plain)
Plain - Dryland salting High
Grey calcareous sodic uniform clay soils (depressions)
Ug 5.2
Mottled yellow calcareous sodic duplex
soils Dy 3.43
Lake floor -
Saline soils
Red calcareous sodic duplex soils 350--425 Wind erosion Moderate
Dr 2.23
Grey calcareous sodic uniform
clay soils Ug 5.2 (minor)
Grey calcareous sodic uniform 350--450 Wind erosion Low
clay soils Ug 5.2

Dryland salting Moderate

Red calcareous sodic duplex soils
Dr 2 (minor)
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Table 189 continued

Map

Land form Land zone symbol Geology Native vegetation
Alluvial Alluvial plain with Paa Plain - Woodland I; open scrub
plains with numerous lakes and Quaternary
aeolian lunettes, and ridges alluvium yellow gum; bull-oak; black
ridges trending NNW--S5E box; river red gum; brown
Ridges - stringybark (sandy ridges);
Tertiary marine various mallees
sandstone (Parilla
Sand) and Quatern-
ary aeolian
deposits
Lakes and Lakes and lunettes in LL1 Quaternary Woodland I--I1I; swamp and
lunettes Lake Buloke area alluvium and lake communities
aeolian deposits
black box (depressions);
river red gum (lake front-
ages); vellow gum
Lakes and lunettes in LL2 Quaternary Woodland I--II1, open scrub;

Lake Hindmarsh area

alluvium and
aeolian lunette
deposits

swamp and lake communities

yellow mallee; bull-oak;
slender cypress pine; black
box (depressions); river red
gum (lake frontages)
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Rainfall
Hazard
Soils (averaie
HE0E Form Susceptibility
Mottled yellow sodic duplex soils 450--550 Wind erosion High
frequently calcareous Dy 3.43 (ridge and
(plain), Dy 5.43 (ridge) lunettes)
Red calcarecus sodic duplex soils Dr 2 Water erosion
(plain and lunettes) - sheet Moderate
(ridge and
Uniform grey calcareous sodic clay soils lunettes)
Ug 5.2 (plain)
- gully Low (ridge)
Uniform sand soils with colour B
horizons Ue 2 (ridge)
Red calcareous sodie duplex soils Dr 2 350--400 Wind erosion High
(lunettes) (lunettes)
Water erosion
Grey calcareous sodic uniform clay soils - sheet and Moderate
Ug 5.2 (depressions) gully (lunettes)
Dryland High
salting (depressions)
Brown calcareous gradational soils 350--400 Wind erosion High

Gc 1.1 (lunettes)

Grey calcareous sodic uniform clay soils
Ug 5.2 (depressions)

Deep sand soils Uc
(lunettes)

Water erosion
- sheet

Dryland
salting

(lunettes)

Moderate
(lunettes)

Moderate
(depressions)

86881/85—12
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This approach allows other attrilbutes of
the land - such as eroslon hazard or
problems of development - to be 1ncor-
porated, Thus an understanding of the
tature of land systems and a khowledge
ul' their distribution is a valuable base
or land-use planning.

The most detalled and fundamental unit
for mapping and desceription 1ls the land
component, in which the c¢limate, parent
material, soll, position on land form,
and vegetation have a narrow range of
variation. Components usually occur 1n
a limited number in a repetitive
sequence, and an area contalning such a
sequence 1is termed a land system.

For the purpose of this report land sys-
tems have been grouped into land zones
to highlight the major differences on a
regional basis. Sixteen land zones have
been recognized within the Wimmera area,
and these are shown on Map 10.

In Table 19 the land zones are grouped
according to thelir dominant land form,
and details of the geology, vegetation,
solls, rainfall, and susceptibility to
various forms of land deterioration are
gilven for each land =zone.

More detailed descriptions of the haz-
ards of soil deterloration may be found
in Chapter 14, Hazards.



PART III

LAND USE



14.

Over millions of years, the interactions
between such factors as climate, topo-
graphy, geology, and living organisms
have established a dynamic equilibrium
between water regimes, soils, vegeta-
tion, and fauna.

Since European settlement, however,
major alterations to the natural envir-
onment have taken place. Natilve vegeta-
tion and fauna have been removed or dis-
placed by exotic pastures and introduced
animals, soils have been cultivated,
rivers dammed, and native forests manag-
ed for timber production.

The land has reacted in different ways
according to 1lts characterlstilcs, and
according to the type of use and manage-
ment applied. Some land types are par-
ticularly sensitive to the changes beling
wrought on them; others are less so.

Anything that reduces the land's ability
to sustain production of commodities
required by the community at satisfac-
tory levels of quantity and gquality (and
that may also threaten the productivity
of adjacent land) is regarded as a
hazard. Hazards associated with the
management of land in the study area are
discussed below.
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HAZARDS

Dryland Salting

Dryland salting has reduced agricultural
production, initiated soil erosion (such
as sheet and gully erosion), and in-
creased the salinity of water in the
dams and rivers.

Within the study area, it results mainly
from the discharge of saline groundwater
and may be elither primary, where saline
discharges were occurring long before
European settlement, or secondary, where
salinity has occurred since settlement
as a result of clearing the natural veg-
etatlion for agriculture.

Of course, the two types often overlap
somewhat, as development for agriculture
has caused areas of primary salting to
expand.

Secondary dryland salinity occurs be-
cause many of the plant species used in
agriculture take less water from the
soll than does the natural vegetation.
S0 the soll saturates more readily and
for longer periods and more water per-
colates down to the groundwater. This
causes the saline water table to rise,
eventually reaching the surface as
sallne seeps or stream contamination.
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Secondary salting takes two forms:
catehment and reglonal.

Where the topography 1s undulating and
the groundwater surflace appears as a
subdued expression of the natural sur-
ace, salinity problems are mostly self-
contalned within a catchment or sub-
catchment., Within the area, thils kilnd of
water table 1ls generally asscclated wilith
deeply weathered, very slowly permeable
bedrock.

Where the groundwater surface 1s in-
dependent of the surface topography, the
groundwater can probably flow across
catchment boundaries., Saline areas
caused by rising regional water tables
are seldom the result of the management
within Just one catchment. The sub-
surface materials assoclated with this
salting are more permeable - fractured
rock in the uplands or the major lime-
stone and sand aquifers of the north-
west.

Ocecurrences

Four types of dryland salinity occur
within the study area.

Secondary catchment salinity is confined
to the eastern section of the area,
especially along the northern foothills
of the Western Highlands. Although this
type of salting causes serious damage 1in
some of the valleys, its growth may be
the easlest to reverse by land use man-
agement, as the sallne areas result

directly from activities in the cateh-
ment above them.

Secondary reglonal salinity occurs where
groundwater from the extensive regional
aquifer, known as the Parilla Sand, has
risen to the surface. This groundwater
has a salt content close to that of sea
water, except where 1t overlies lime-
stone beds In the west.

As a result, extensive saline areas are
found north-east of Horsham, in locat-
ions both sides of the Richardson River,
and sporadically through the Wimmera--
Mallee area. They oceur mainly in lower
components of the landscape and where
seepage from channels and storages means
local humps In the otherwlse generally
planar groundwater surface.

Frimary regional salinity, aggravated by
secondary salinity, occcurs east of Lake
Hindmarsh, where saline discharge has
appeared in many natural depresslons
that were not salt-affected 1lmmediately
pricr to European settlement. However,
many are now thought to be the result of
reactlivation of anclent groundwater
discharge sites that existed in a wetter
climate 15--20,000 years ago. Saline
discharge 1s also evident on the western
side of Lake Hindmarsh for similar
reasons, and many such areas are found
south and east of Lake Buloke.

Primary salinity occurs throughout the
central portion of the study area and in
the Lake Buloke area to the east.



A chain of natural saline lakes to the
west of the Wimmera River enters the
study area near Mitre Rock. Lake Wyn
Wyn and Mitre Lake belong to this
series, which runs northward parallel to
the river as Tar as Lake Hindmarsh.

While the orlgin of the salt in these
lakes is unknown, possibly the anclent
river that apparently formed the lakes
dlissected the alluvium and exposed the
saline groundwater of the underlying
Parllla Sand aqulfer.

The Lake Buloke area north of Donald
exhiblts evidence of natural groundwater
discharge. Clay lunettes on the eastern
shores were formed during arid times by
the blowlng of saline mud from the lake
floor. Saline groundwater was also re-
corded in pools formed in the lake f{loor
during the 1982/83 drought.

Effects

Salted areas suffer a reduction in prod-
uctivity or become completely unproduc-
tive. Problems arise because they are
usually scattered through unaffected
areas. The two types of land are there-
fore cultivated or grazed together,
which results in an average loss of
thelr productivity and an increase in
ercsion hazard.

In addition, where dryland salting
occurs, the salinlty of water 1n the
drainage system usually increases. This
results in increased levels of salt in
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the natural rilvers and streams and can
render water in farm dams unsuitable for
domestic, irrigation, or stock purposes.

Dryland salting also spoils the land-
scape by causing the death of farm trees
and shrubs along natural watercourses.

Since many of the smaller pockets of
public land remaining in the area are
associated with lakes, depressiocns, and
creeks, the growth of saline areas as a
result of land use practices on the sur-
rounding private land 1s of some concern
to managers of publie land.

Bare salt-affected land west of Donald.
Grass speciee have been replaced by
salt-tolerant especies, reducing produc-
tivity of the land.
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Salting spoils the landscape by causing
the death of farm trees.

Preventlion and restoratlion

Dryland salinity 1s a complex problem
and may demand different solutilons,
depending on its location, type, and
severlty.

On affected land, salt-tolerant plant
specles can be grown and the surface
s0il mulched to encourage transpiration
and reduce surface evaporation.

The real cause of the problem, however,
lies in the upper part of the catchment
(the 'recharge area'), Land management
must be changed so that more efflcilent
water use by plants, trees, and shrubs
can reduce the guantity of water infil-
trating to the groundwater.

Hydrologic research into dryland salin-
ity 1in north central Victoria indicates
that only small gquantities of water en-
ter the groundwater per unit area - and
the modification of existing farm prac-
tlces, or the greater use of deep-rooted
pasture plants like lucerne - may reduce
the deep percolation sufficiently. The
use of trees to take up the rainfall may
be the only answer on some specific
areas of land that permit high rates of
deep percolation to groundwater.

The most severe occcurrences of dryland
salting mentioned have developed during
the last 40 years. Many areas are still
expanding, whille some may have reached a
new equilibrium where additional drain-
age and evaporation from saline areas
balances excess Input to the ground-
water. In most cases, we do not have
sufficient data to determine 1if or when
that point 1s likely to be reached.

Wind Eroslon

The risk of wind erosion generally in-
creases with decreasing rainfall, and
with lncreasing sand content 1in the top-
s0ll. It 1s related to the density of
vegetation cover, particularly when the
soll is dry, and to the ease with which
vegetation can be restored after distur-
bance.

Regular severe wWind erosion is usually
restricted to land with very sandy top-
solls where vegetative protection is
reduced, such as cleared parts of the



The results of wind erosion at Dooboob-
etiec during the 1982/83 drought.

Big Desert and the lunettes of Lake
Hindmarsh.

Often, however, 1t causes consliderable
damage to other sandy areas, particular-
ly in dry years when overgrazing or poor
crops leave the soll sparsely protected.
Such areas include the fringes of the
Little Desert, the NNW--SSE ridges west
of the Wimmera River, the granitic soils
around Buckrabanyule and Yowang Hill,
and other small sandy rilses and dunes
throughout the study area.

Even the self-mulching dark clay solls
of the Wimmera plains, which have an 1in-
herently low susceptibility to wind
erosion, are being significantly eroded
on many properties in dry periods due to
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breakdown of surface structure by over-
cultivation.

Durilng drought years, damage can extend
to the hard-setting duplex solls of the
plains and undulatling country throughout
the area. BStock remove the protective
cover of stubble, crops, or pastures and
break up the coarse tilth prepared on
bare fallows. Their hooves detach soil
from the hard surface, leaving it sus-
ceptible to removal by the strong dry
winds. Soll losses of between 20 and

50 tonnes per hectare were common 1in the
Charlton area in the 1982/83 drought and
few farms had sufficient conserved fodd-
er to prevent the need for stock to roam
the whole property during that time.

Prevention and control

Areas prone to wind erosion require
speclalized management techniques. Much
of the worst eroslon is caused by in-
appropriate or excessive cultivation of
sensitive land, or by overgrazing during
the summer months.

Preventlion of wind eroslon can be
achieved by retailning a good protective
cover of crop, stubble, or pasture, and
by speclal cultivatlon techniques such
as the preparation of cloddy fallows 1In
cultivated paddocks.

Where wind erosion already occurs, emer-
gency control methods are often employ-
ed. Deep cultivation to provide a rough
cloddy surface or ridging the paddocks



Gully ercsion on the lower slopes of
grainitie Yowang Hill.

perpendicular to the prevalling winds
are the usual methods.

In areas of severe hazard such as the
lunettes of Lake Hindmarsh, permanent
revegetation programs have been imp-
lemented, uslng pasture specles, such as
perennial veldt grass and lucerne, or
native peérennilal speciles such as cypress
pines. Perennilal veldt grass, however,
has the potential to be a serious weed
problem in the future. Concurrent rab-
blt control measures are also essential
for these programs to succeed.

Water Erosion

Any actlivity that removes protective
vegetatlive ground cover, such as over-

ceropplng or summer cultivation, in-
creases the hagzard of water erosion.
Summer storms of high intensity on these
exposed areas produce overland water
flows, causing sheet eroslon and the
scouring of drainage depressions.

Sheet erosion is a serious problem on
most of the sloplng land in the study
area, particularly on cultivated land.
However, the most serious hagzards are
associated with the hills and slopes of
the granitic and sedimentary terrain to
the east. The so0lils here are highly
erodible, having weakly structured top-
solls with low organlic matter contents.

Significant levels of sheet erosion also
occur along a strip on the eastern slde



of the Wimmera River north of Dimboola,
pn the prominent NNW--3SE ridges west of
Dimboola, and on the lunettes near Lake
Buloke and Lake Hindmarsh.

The areas at greatest risk from gully
erosion are the lower slopes and valleys
on, or adjacent to, the steeper granitic
or sedimentary hills and ridges in the
east. Subsclls in these areas tend to
disperse and slake readilly, resulting in
soll detachment and erosion. Gully
erosion also occurs on the prominent NNW
--SSE ridges mentloned above and, to a
lesser extent, along the strip bordering
the eastern side of the Wimmera River.

Dryland salting may also initiate gully
erosion by inhiblting the growth of a
protective vegetatlive cover. Gully ero-
sion, although directly affecting only a
small proportion of the land, has major
detrimental effects such as damage to
roads and brildges, restriction of move-
ment of stock and vehleles, and increas-
ed flooding and sedimentation down-
stream,

Control

On cleared land the control of sheet and
pully eroslon involves the use of man-
agement techniques that retain a strong
vegetative ground cover (such as minimum
tillage) and the careful disposal of
run-off along slightly graded banks and
gErassed waterways. Where severe gully
erosion threatens productive lands and
public utilities such as roads, concrete
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structures are built at the head of the
gully to prevent further extension up-
stream. Revegetation of cleared areas
with deep-rooted pasture species and
native trees reduces run-off and can
provide a permanent soclution to most
erosion problems.

Sol1l Deterioration
Structure decline

Deterioration in soll structure has been
{(and remains) one of the most i1mportant
hazards affecting soils in the area.

Particularly susceptible are the duplex
solls of the plains, and the solls
derived from Palaeczoic rocks. The com-
paction and decline in structure of the
topsonil result largely from vehicular
traffic, trampling by stock, and ex-
cesslive cultivation. Wlith the loss of
structure, the soll surface sets hard,
thereby reducing crop or pasture germ-
ination and water inflltration. The
resultant lncrease in run-off often
leads to soll erosion problems.

Even on the grey self-mulchlng clays,
continuous cropping has resulted in some
deterioration in soll structure, render-
ing them more difficult to work, par-
ticularly when wet. However, many of
these solls are presently cropped under
a three- or four-course rotation, which
apparently causes llittle structural
damage. Predicted lncreases 1n croppilng
intensity may increase the hazard, but



170

Lhe tendency towards less mechanical
cultivatlion would offset this.

The red and brown soils of the area have
deterlorated structurally under cropping
and ln many cases can now only be main-

tained in workable condition through
regular applications of gypsum. Other
methods of maintalning topsoll structure

Inelude stubble mulching and reducing
the number of cultivations.

Nutrlent decline

Depletlon of soil nutrients is not a
major problem, except when deep sands of
Intrinsically low nutrient status are
cropped.

Chemical residues

Awareness of the potentlally deleterious
effects on soll blology of chemical
residues has resulted in careful scrut-
iny of all chemlicals used 1in agriculture
and dereglistration of some (such as
mercury-based seed treatments). Those
now registered for broad-acre use in the
study area have high specificity and/or
rapld breakdown to harmless residues.
Thus, despite their increased use, agri-
cultural chemicals are unlikely to
become a significant hagzard.

Tree Removal
Removal of trees from public and private

lands by farmers continues to be a sig-
nificant hazard in the study area.

Larger agricultural equipment, with
greater clearance requirements and less
manceuvrability, requires the removal of
trees within cropplng paddocks, along
old fence lines (now removed to give
larger paddocks), and even on publie
lanes and roadways linking paddocks and
farms.

Decreasing economic importance of live-
stock enterprises has reduced the per-
celved importance of trees for shelter
and shade.

On most of the agricultural land in the
study area, cultivatlon or grazing pre-
vents natural re-establishment of trees.
Establishment of trees by man is usually
confined to the vicinity of the home-
stead.

Grazing has also prevented natural re-
generation of native species, partic-
ularly bull-ocak, on many small areas of
public land and road reserves, Thus the
trees remaining are usually very old and
senescent, and as a result the Wimmera
plains may soon become an almost tree-
less landscape.

Flooding

Three main systems drailn the Wimmera
region: Wimmera, Avoca, and Richardson
Rivers. These Wimmera streams, which
have effluents and anabranches as a gen-
eral feature, all flow generally north-
ward, usually terminating in shallow
lakes that are frequently dry. ©Only the



Avoca Rilver overflows to the Murray, and
then only 1in major floods after filling
terminal basins.

The extent to which flooding affects
particular parts of the region is not
known with any certainty except in some
pof the urban areas. An approximate
indication can be obtained from the geo-
logical map (Map 5), which shows recent
alluvial deposits.

Wimmera River system

The Wimmera River 1s the largest of all
streams 1n the study area and has the
greatest floodlng potential. Near 1ts
Junction with Mount Willliam Creek, a

Horeham under flood in 1806.
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complex network of anabranches has
developed on the combined flood-plain of
both streams and two important effluents
emerge - the Yarriamblack and Dunmunkle
Creeks.

Yarriambiack Creek flows north through
Warracknabeal in a well-defined broad
valley. A series of welrs built along
the creek for recreatlional purposes can
create problems in time of flood by
causing water to spread out further than
it would under natural conditions. Two
main problems result from flooding in
this creek - damage to crops and cutting
of rpads. Flood-waters occasionally
threaten part of the town of Warrackna-
beal, where the freguency and extent of
flooding 1s currently the subject of a
study by the Rural Water Commission.

Dunmunkle Creek flows north from Glen-
orchy through Rupanyup, and for part of
its course 1s used as a domestlec and
stock water supply channel. Flooding in
the creek 1s rare, and of short duration
when 1t occurs. Damage to crops 1ls the
main result. In most cases, excess
flood-water can be assimlilated into the
domestic and stock water supply system.

The Wimmera River itself may flood large
areas of farmland, cut a number of
arterlal roads, and threaten urban areas
at Horsham, Dimbecola, and Jeparit. The
Water Commission has recently completed
a detalled study of flocding at Horsham,
and has recommended a co-ordinated pro-
gram of protective works.
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avoca River

The character of the Avoca Rlver changes
downstream of Charlton from a reasonably
well-defdined course, where flooding 1is
confined, to a dlvergent stream where
the malin course has a very limited cap-
acity and flood-waters spread out over a
wide area, followlng effluent courses
that are often poorly defined. Floods
ean cause consliderable damage to crops
and cut arterial roads, including the
Calder Highway.

The larger floods threaten part of the
township of Charlton. The Water Commiss-
ion is currently carrying out a study of
the Avoca Rlver downstream from there,
with the alm of developing a regional
strategy for [loocd-plaln management.

Richardson River

Little information is availlable on the
flood characteristics of the Rlchardson
River, whlch 1s not seen as having major
'looding problems. While damage to
crops is always possible in time of
flood, the threat to urban development
at Donald is minor,

Water Pollution

Water quality 1in the Wimmera Rilver has
caused concern in recent years. The
problems experilenced include high salin-
1ty, colour, and nutrient levels,
depressed dissolved oxygen levels, and
nuisance aquatic weed growths. Factors

contributing to these problems are most-
ly diffuse inputs such as leaching of
saline solls, colour from the decay of
plant matter, and nutrients in run-off
from both dryland and 1lrrigated agricul-
tural areas.

The major polnt source of pollutants
entering the river 1is the discharge from
the Clty of Horsham's sewage-treatment
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Above: Nuisance growth of Phragmites on
the Wimmera River near Jeparit.

Opposite: Burnt area of heath in the
Little Desert. This vegetation type
presents an extreme fire hasard.
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A State Environment Protection Policy
fl'or the Wimmera River and l1lts catchment

1s currently in preparation. It will
ssues as beneficlal uses

and factors affecting water guallty. [n
particular, 1t will examine methods of
reducing the 1mpact of diffuse sources
of pellution and the discharge of the
City of Horsham's sewage-treatment
works.

2
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Fires are a natural part of the environ-
ment here, and thelr effects are not
always deleterious.

In the 15 years from the 1969/70 to
1983/8Y4 fire seasons, Forests Commission
personnel attended a total of 71 fires
in the study area. During thils perlod,
fire burnt a total of approximately
69,000 ha, producing an average fire
area of 970 ha. The majorlty of fires
(67%) occur in the Little Desert Crown
land block (including the National Park)
where loglistlc and environmental factors
result in the burning of relatlvely
large areas.

Dne-halfl of all fires have been started
by lightning (see Table 20), which may be
produced by cold fronts approaching from
the west after periocds of high tempera-
tures and hot northerly winds. Such con-
dlitions often make f{ire control extreme-
ly difficult. The remoteness of some
areas and the low speed of access due to
deep sands on tracks may result in
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delays of several hours for first-attack
'ire suppression. Prior to the 1977/78
'ire season, fire-prevention works were
largely restricted to chained 60-m fire-
breaks. Since then, large-scale fuel-
reductlion programs involving controlled
burning, wlde-perimeter-break construc-
tion, and track upgrading have reduced
iire sizes generally. However, the eco-
logical effects of the present regime of
controlled burns may necesslitate changes
in the frequency and season of burning.

Woodlands dominated by river red gum or
the gum--box--bull-ocak assoclation pres-
ent a variable f{1re hazard, dependlng on
the annual growth of grass. These wood-
lands, however, cover cinly a milnor por-
tion (5%) of the public land, generally
as remnant stands around water reserves,
and low-1lying areas too wet for cereal
production.

The pale infertile sands of the Little
Desert area support three vegetation
associatlons, with 65% of the public
land dominated by brown stringybark
woodlands and open scrub (5--15 m). This
vegetation type has a dense heath under-
storey and occurs predominantly on the
low-level dunes. Between the dunes, the
flatter sandy plains support low (0-=-2
m) heaths (20% of the total area). Both
these assoclatlions present an extreme
fire hazard and burn intensely even
under mild conditions.

Due to a less continuous vertical fuel
distribution and lower fuel quantities,

the mallee--broombush association of the
Little and Big Deserts presents a lesser
fire hazard, since it requires stronger
winds to maintaln constant forward rates
of spread. The mallee assoclations
occupy approximately 10% of the public
land within the study area.

Fire suppression is carried out by the
Department of Conservation, Forests and
Lands personnel on publie land and by
rural fire brigades on private property.
However, co-operative efforts by both
organizatlons are the norm, wlth the
local fire brigade often providing the
first-attack crew until Departmental
resources arrive to complete the supp-
ression works. Within the Little Desert
block, access for two-wheel-drive C.F.A.
tankers is limited, forcing them to
remain on sealed roads primarily to con-
trol fire advances into and from publie
land.

Little of the public land has water
readlly avallable - the few dams are un-
reliable, especlally towards the milddle
of the fire season. Dry fire fighting
technlques involving dozer line cons-
truction and follow-up patrols have
proved most effective, as the general
nature of the bush does not produce ex-
cessive mop-up problems requiring large
volumes of water. The most common prob-
lems encountered involve the sustained
short-distance spotting of the flbrous
bark from brown stringybark stems and
the very high forward rates of spread
across the low heath plains,



Several fire-prevention measures are
adopted on public lands.

Surrounding the entire Little Desert
block is a break 3 chains (60 m) wide,
constructed between 1972 and 1975 using
Departmental and hired equipment. Pro-
hibitive plant costs make it uneconomic
to re-chain these breaks at present. The
breaks are being malntained and extended
by a controlled burning regime that in-
volves burning the original break and a
recently constructed internal 60-m break
alternately every 3 years. This has the
effect of producing an effective 120-m-
wide wildfire barrier at substantially
reduced costs. All boundary tracks are
disced and internal tracks slashed on a
similar rotation.

Fuel-reduction burning is practicable -
although not always appropriate - in all
vegetation types (except the yellow gum
and red gum flats, where the light
ground fuels generally will not carry
fire) with strategic internal strip and/
or block burns beling implemented 1n
April and October of each year.

In the publiec land outside the Llittle
Desert, the initial fire-prevention
measures Ilnvolve boundary break con-
struction (normally 20 m wide) and
internal track maintenance by discing or
slashing as requilred. This boundary
break construction around previously un-
protected blocks is an ongolng program.
Emergency crossing points are maintained
across the Wimmera River.

B5BE1 /85—13
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Township protection in those towns with
slgnifilcant Crown land areas - Dimboola,
Wall, Gerang Gerung, and Klata - 1is
carried out on an annual basis in con-
Junetion with local C.F.A. brigades. It
involves luel-reduction burning and/or
mechanical reduction as required.

Detection of [lres throughout the area
depends on the fixed lookout tower at
Mount Arapiles (Jointly funded by the
Department of Conservation, Forests and
Lands and the C.F.A.) located on the
southern boundary of the study area 35
km west of Horsham. Fixed-wind aircraft
flights are often undertaken scon after
electrical storms have passed over the
more remote areas. Both methods are
continually supported by addltional ob-
servatlon by local landholders, forest
workers, and Departmental personnel.

Weeds

The presence of weeds on public land
causes concern for various reasons. On
recreation areas, they may be aesthetic-
ally displeasing, cause discomfort
through prickles or thorns, or have
polsonous propertlies. In nature conser-
vatlon areas they compete with native
plants and are aesthetlcally undesir-
able. Measures to control them may be
incompatible with management aims. Often
weeds on publle land pose a real danger
to adjolning land. Thelr removal from
large areas of public land has been in
the past, and will continue to be 1in the
future, a great cost to the taxpayer.



Table

SUMMARY OF FIRE ORIGIN, CAUSE, AND

Escapes from Machinery

s Lightning Deliberate private property defects
No. Area (ha) No. Area (ha) No. Area (ha) No. Area (ha)

1972/73 3 1,320 1 400 1 320 - -
1973/74 1 <] - = - - - -
1974775 1 700 - - 1 40 1 60
1975/76 ] 4,050 1 580 - - - -
1976/77 9 33,600 - - - - 1 10
1977/78 3 2,985 - - 2 44,375 - -
1978/79 - - - - 1 27 1 8
1979/80 5 290 - - - - 1 60
1980/81 7 614 1 100 2 265 3 10,050
1981 /82 2 2,000 - - 3 1,280 - -
1982 /83 - - 1 3,400 2 24 - -
1983/84 = - - - - - - -
Totals 32 45,559 4 4,480 12 6,331 7 10,188
Percentages 51 By b 7 19 9 11 15

*# As at 21 February 1984,

The table includes all fires attended by Departmental personnel

in that part of the Dimboola forest district that was within the Wimmera area (this covers
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20
AREA BURNT (1972/73 to 1983/84%)

Cigarettes/ Tourists/
matches campers Miscellaneous Unknown Totals
No. Area (ha) No. Area (ha) No. Area (ha) No. Area (ha) No. Area (ha)
i - l {1 - el .l. <1 ? 21{}&'{}
- - - - - - - - 1 <1
- - 1 8 1 <l 1 <1 6 809
1 5 - - - - = - 3 4,635
= - - - - - 1 <1 11 33,610
- - - - - - - - 5 7,360
- - - - - - - - 2 35
- - - - 1 2 - - 7 352
= £2 - = “ - - - 13 11,029
- - - - - - - - 5 3,280
- - - - - - - - 3 3,424
- - - - 1 1,500 - - 1 1,500
1 5 1 8 3 1,502 3 1 63 68,074
1.5 <] 1.5 <1 5 2 5 <] 100.0 100.0

most of the public land in the study area). It includes fires that started outside the
study area.
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Although some 41 noxious weeds are re-
corded as belng present here (see Appen-
dix 3) only a relatively small number
cause any 1lmmedlate threat to public
land in the study area.

Skeleton weed

The most widespread problem specles -
skeleton weed - grows on a range of soil
types, but predominantly on the lighter
sandy solls that have been disturbed.
Over the past few years biological con-
trol of this weed has been reasonably
successful using a group of gall mites,
gall mldges, and rust fungil. Currently
one type of skeleton weed (Type C) has
not been attacked by the fungl and is
apparently increasing in density.

African love-grass

This recently proclaimed noxlous weed 1s
firmly established in places adjacent to
the study area and occurs as scattered
patches throughout the area. At the
moment, its significance as a threat to
public land remains unknown.

Horehound

Creating problems throughout the region,
horehound 1is generally found on lighter
soills, especially In areas used exclus-
ively for grazing such as horse paddocks
and yards. It can be a major problem on
undisturbed public land and, 1if not con-
trolled, leads to the exclusion of all
other plant specles.

Boneseed

This notorious bushland invader of the
Mornington Peninsula and the You Yangs
grows over a large area around the edges
of Lake Hindmarsh. Although rabblits eat
it at the seedling stage of growth, this
practice does not appear to be inhibit-
ing its spread in dune and sandy count-
ry. The plant can strongly invade areas
of native vegetation, whether the habit-
at is disturbed or not.

Spiny burr-grass

This weed is very hard to distinguish
from other grasses until actually
flowering and seedlng, making early con-
trol difficult. Its needle-sharp spines
stick to almost anything that brushes
agalnst it, ensuring ready spread even
by means of native animals, rabbits,
foxes, etc.

The weed 1s very prolific in many areas
of publiec land throughout the region.

Stinkwort

Formerly of major concern along roadways
and agricultural land, stinkwort will
invade areas of public land. The plant
has a most unpleasant odour and is gen-
erally regarded as undesirable for this
reason. It prefers land that is occas-
iocnally cultivated, as opposed to undis-
turbed areas, and therefore 1s much

less common in natural bushland than in
places such as wayside rest areas.



Other weeds

Burry and prickly plants form another
important group among the noxlous weeds
- Bathurst burr, caltrop (bindii), spiny
emex, Californian burr, ncogoora burr,
gsaffron thistle, and stemless onopordum
(stemless thistle). These plants are
prevalent on much of the public land in
the study area, inecluding roadsides,
reserves, and land held under grazing
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Stinkwort - a norxious weed that invades
disturbed sites in the Wimmera.
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leases or licences. Many are character-
i1zed by successive germination and the
abllity to flower and fruit under ad-
verse conditions.

Other common weeds 1n the study area
include: hoary cress, soursob, bindweed,
and cropping knapweed (hardheads). How-
ever, these generally cause majJor prob-
lems on agricultural land only.

A plant of particular concern on public
land is smllax asparagus: although not

a declared noxlous weed, 1t 1s causing
considerable problems on sandy solls at
Lake Hindmarsh and along the Wimmera
River. Various species of native mistle-
toe can be a threat to remnant areas of
gum--box--bull-oak woodlands. Their
effect 1is particularly evident along
roadsides in the Wimmera.

Animal Pests

Pest species of anlmals present problems
in the use and management of public
land. For example, rabblts compete with
native fauna and feed voraciously on the
vegetation, thus leading at times to
soil erosion and the elimination of some
plant specles, while glving many weed
species the very condltions they require
to establish. Control by polsoning may
kill some natlve animals and this prac-
tice may conflict with the aims of
management.

Declared vermin found in the Wimmera are
rabbits, foxes, hares, and willd dogs.
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Charlton in the east. On public lands,
as on grazing land, they compete for
herbage, often to the excluslon of
native mammals, In doing so they can
severely damage the vegetation, deplet-
ing wildlife habitats and populaticns,
and often initiating soll erosion.

Methods used to eradicate rabbits when
their numbers build up have included
poisoning with 1080, infecting with
myxoma virus, fumigation, and rlpping up



warrens. A major concern on public land
within the study area 1s the rabbit
damage along the foreshore and adjoining
areas of Lake Hindmarsh, including sand
dunes to the east of the lake.

Feral cats

These cats are widespread in the study
area, but more common on farms than on
public land. Feral cats are opportunis-
tic predators and scavengers, and thelr
diet depends on avallabllity of prey
species, In undisturbed scrub, small
native mammals and reptlles form a great
part of thelr diet, whereas rabbits and
house mice are the main animals eaten 1n
farming areas.

Foxes

Also widespread in the study area, foxes
mainly live on mice, rabblts, and carr-
lon, although most alsoc eat herbage,
birds, and insects. Of partlicular con-
cern, however, 1s the effect of thelir
predation on Mallee fowl populations.

Hares

Hares are occasionally found within the
area and do not appear to present any
problems.

Mice
Occasionally, when conditlons are ideal

-plentiful supplies of food through
good grain harvests, and summer rainfall
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followed by a mild winter - the mouse
population grows to plague proportions
and inflicts severe losses on farms and
towns. The last plague here was in
1983/84 and predation, trapping, and
polsonling falled to control it. Natural
causes eventually lead to the reduction
in numbers back to normal levels.

Exotlic birds

Sparrows and starlings are widespread in
the State and compete successfully with
native birds for food and nest sites.

No official regulatory action has been
taken as yet although the birds can also
cause damage to crops and carry poultry
dlseases.

Native animal and blrd pests

The Wimmera study area contalns a number
of native specles that can from time to
time cause significant economic damage
to the rural community.

Western grey kangaroos frequently damage
fences, eat crops and pasture, trample
crops, and compete with stock for feed
and water in drought years. Emus cause
simllar damage, with the emphasls on
fence damage and crop trampling. Brush-
tall possums may damage trees or foul
stored grain in localized areas 1f they
are in high numbers.

The Fisheries and Wlildlife Service, in
conjunction with the National Parks Ser-
vice, has undertaken kangaroo population
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Table 21

INSECT PESTS
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Crop or pasture
affected

Insect

pests

Common name

Selentific name

Cereals

Leguminous pastures

Rye-grass pasture

Feas, luplns, and
sunflowers

Sunflowers and saf-
flowers

All enterprilses during
plague years

Armyworm

Cereal aphids

Cereal cyst nematode
Webworm

Lucerne flea
Red-legged earth mite
Spotted alfalfa aphid
Blue-green aphid

Anthelid larvae

Native budworm

Cutworms

Rutherglen bug

Australlan plague
locust

Mythimna conveecta
Pergectania ewingtti
Persectantia dyserita

*Rhopalosiphum maidie
*Rhopalosiphum padi

Heterodera avenae

Hednota sp.

Sminthurus viridie
Halotydeus destructor
*Therioaphid trifolii
*Aeryrthosiphum kondot

Anthelid sp.

Heliothis punetiger
Agrosties munda

Nysius vinitor

Chortoicetes termini-
fera

% Exotic speciles
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bution of the long-billed corella has
resulted in research into the species so
that acceptable control measures can be
adopted without placing the specles at
risk.

The Fisheries and Wildlife Service has
been approached to permit the use of
polsons, particularly for long-bllled
corellas and galahs, but has refused
because of the risk of destroying large
numbers of non-target species.

In municipalitles where long-billed
corellas and sulphur-crested cockatoos
have posed significant problems, the
birds have been removed from the protec-
ted 1list - to allow aft'ected land-ownhers
greater control and eliminate the need
for a large number of almost continuous
permits on their land.

A few other native species may cause
minor problems on freehold land. Black
swans have eaten, trampled, and fouled
crops and pasture, along wlth Euraslan
coots in areas adjacent to swamps. Rav-
ens have been reported to have attacked
lambing ewes and new lambs, but 1t 1s
felt that this only occurs with sick,
weak, or dead animals.

In most cases speciflc permits are lss-
ued where economic damage 1s occurring
so that the land-owner can legally shoot

a pre-determined number of the offending
specles. Other tactiecs such as scare
guns, scare cartridges, or scarecrows
are frequently used in conjunction with
shooting.

Destructilve insects

The study area contalns many 1nsect
pests of cereals and pasture species,
some of whlch are llsted 1n Table 21.

The Australlan plague locust, Chortoi-
cetes terminifera, 1is a problem in some
years, when suitable conditions for
hatching and survival occur in New South
Wales and, toc a lesser extent, north-
western Victoria. While damage to cult-
ivated plants and pastures can be sig-
nificant, the effect on native vege-
tation is usually slight.
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15. CONSERVATION

Conservation 1s concerned with man's re-
lation to his environment. The need for
conservation of economle resources 1is
obvious, because soclety uses them for
many of the materlial comforts of modern
life. These aspects are considered in
subsequent chapters under such headings
as timber production, water utilization,
and minerals and stone.

Conservatlion also embodies the concept
of preservation and protection of native
specles, natural features, and land-
scapes - and preservation of archaeoclog-
ical and historical features. In recent
years, society has placed greater empha-
sis on the need to protect and preserve
these attributes. Management to achieve
these aims is important when land 1s set
aslde for reference, conservation of
species, recreation, and education. None
of these uses necessarlly monopollzes
the land; often conservation uses are
compatible with each other or with com-
merclally productive uses.

Use of Conservation Areas
Reference areas

The solution to problems in land use
(such as falling productivity) is often

helped by reference to an undlsturbed
example of that land type. Here the
solls, vegetation, and fauna, and the
processes linking them, can be studied
under natural conditions.

Reference areas, therefore act as stand-
ards against which the progress and
effect of human alteration and utilizat-
ion of the land can be measured. They
also provide a valuable gene pool of
plant and anlmal specles. Such genetic
materlal 1s already belng used, and will
be increasingly employed, to breed
plants and anlmals with required charac-
teristlecs.

Reference areas must be carefully chosen
and managed to permit natural processes
to contlinue without disturbance. In
common with standards used 1n other
flelds, they should not be tampered
wlth; access should be restricted, ex-
perimental manlipulation should not be
allowed, and they should be protected by
a buffer zone.

Although all land types should be repre-
sented in reference areas, the need 1s
mest urgent In those that have already
been extensively developed for various
uses.
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Few, 1f any, areas suitable for refer-
ence remaln for some land types In the
study area. For example, the grassy open
woodlands that were once wlidespread over
the area have been extensively altered
by agriculture and only small pockets
remain in public ownership.

Conservation of specles

Each specles of plant and animal is a
unique assortment of biological char-
acteristics, evolved over millions of
years, which makes a contribution to the
richness and diversity of the environ-
ment. Each 1s part of man's natural
heritage, potentially offering an en-
richment of our knowledge; as such, many
people feel a moral responsibility to
ensure that none should knowingly be
lost or endangered.

Chemists, genetlclists, physiologlsts,
and sclentists in many other disciplines
place a special value on each specles
for 1ts potential - to provide the means
of solving research problems or to act
as the stock for breeding essentlal
plants or anlmals.

Conservation of the exlisting specles and
thelr associatlons In thelr natural hab-
itats 1s therefore an important land
use. The survival of some species may
regulre certaln precautions in an aresa
because few individuals remain. In
other instances, partlicular specles may
be living 1in unusual habitats or near
the limits of their distributions, and

thls may Justify devoting land expressly
to thelr conservation.

Appendix 1 lists slgnificant plant spec-
ies in the study area. The status of
the vertebrate animals recorded in the
area 1s noted in Appendix 2.

For the conservatlion of plants and anl-
mals, 1t 1s essential to recognlze the
ecosystems they form (the interdependent
complexes of soils, water, alr, plants,
and animals) and, where possible, to
conserve examples of each malJor one.

The range of different ecosystems 1n a
reglon is often reflected in the vegeta-
tion. Plants express the varlous con-
ditlons of soil and climate, and they
determine the types of food and shelter
available for animals. Conservation of a
representative area of each distinetive
vegetation formation therefore ensures
protection of most of the different eco-
systems and most of the Individual spec-
les.

Speclal natural values

Particular areas of land are often need-
ed to preserve such natural values as
distinetive geological features. Many
of these have great scilentific interest,
while others are valuable for educatlon.
The more accessible and spectacular
features also attract tourlsts; but, un-
like hlstorical or archaeocloglcal sltes,
the geological features are not protect-
ed by specific legislation in Victoria.
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Brown stringybark in the Little Desert National Park.



A reglster of Historic Bulldings was
established 1n accordance wlth the His-
torie Buildinges Aet 1981, It is admin-
lstered by the Ministry for Planning and
Environment.

The National Trust of Australia (Victor-
ia) alsoc records or classifies all
buildings, landscapes, areas, objects,
and sites that 1ts expert group conslder
worthy of preservation.

The study area contains a number of Abo-
riginal relies and sites, malnly located
around the lakes, swamps, and rivers and
in woodland areas. Many of these rellcs
and sltes have not yet been fully doc-
umented, nor have they been set aside in
reserves managed for thelr protection
and preservation.

Hecreation

Most Australlans llve 1n the artificial
environment of large cltlies and towns,
and many find that thelr llives are en-
riched by contact with the natural
world. The need for natural surroundings
for certaln forms of outdoor recreation
1s discussed in Chapter 16. Bird-
watchling, nature study, hunting, and
bushwalkling all require the conservatlon
of the native plants and animals; piec-
nicking and pleasure driving simply re-
quire a background of trees or shrubs 1n
the recreational areas.

These requirements can be filled in the
study area.

Few parts of the study area are very far
from the obvicus hand of man. The
Little Desert, however, 1s a large area
of natlve vegetation in a relatively
undisturbed state, and does exhiblt many
of the characteristlics required for wil-
derness recreation. Smaller, more
accesslble areas are also valuable in
providing some degree of solitude and
contact with nature, and 1n reducing the
pressures on places better sulted for
conservation of particular natural feat-
ures or specles.

Culture

The preservation of the profound beauty
and reglonal diversity of the natural
landscape should supplement our concern
for the preservation and display of
man's own flnest creations - art, muslc,
building, and writing. Thus, there 1is a
need to preserve characterlistic Austral-
ian scenery and wildlife, particularly
as our economic system necessarily
encourages the use of exotie plants and
animals, often as monocultures.

Education

Another important use of land 1n a nat-
ural or near-natural state 1s education.
Woodlands, rivers, and other natural
landscapes have many applications in
educatlon (from primary to post-graduate
levels) giving students opportunities to
see natural land forms and observe,
interpret, and monitor biological pro-
cesses, and collect specimens., In some
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gircumstances, laboratory facilities and Viabllity

assoclated accommodation are needed so

that successive groups can undertake Fach natural community has evolved with-
long-term studlies. This may require iIn its particular environment, with all
land to be specifically set aside for the species forming a stable but slowly
educatlon. changing system. Undisturbed, the com-

# -
] . I -

gl 3
- L s Vopnlola &

Big Bend on the Wimmera River between the Wail Forest Reserve and the Little Desert
National Park.
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munity represents the best comblnation
and relative abundance of the plant and
animal speclies that can contlnue to live
and compete wlth each other in the pre-
vailing soll, topographie, hydrological,
and e¢limatle conditlons.

Different natural systems have different
degrees of stabllity. In some of the
most vulnerable, stabillty depends on a
particular facet, such as speclallzed
vegetation; others may have inherent
topographlice, so0il, or hydrological weak-
nesses.

The viablility and effectiveness of con-
servatlion areas therefore depend on many
factors, 1lneluding the size of the area,
the type of community, ecosystem, or
features to be conserved, the degree to
which the area can be managed to control
influences that upset the natural bal-
ance, and usage of surrounding land.

Large reserves have less perimeter
relative to their area and so tend to be
better buffered agalnst intrusive fac-
tors. Generally, the conservation of
birds and mammals will requlre areas
larger than those required for the maln-
tenance of plants, insects, or amphib-
ians. Communities that exist in more
variable climatic zones - regions prone
to drought, fleoods, or fire - usually
require large areas (or more examples
set aslde) to ensure survival.

Small areas can nevertheless contribute
to nature conservation or to the preser-

vation of particular features. These
include narrow reserves along streams,
roadsides, and rallways, and many of
those set aslide in the past - for in-
stance, gravel, water, cemetery, school,
and camplng reserves. Where these small
areas retaln native vegetation - and are
surrounded by cleared and developed land
- they can make a contribution to the
regional character of the landscape.
They are also often the only refuges for
populations of the remaining native ani-
mals.

Narrow strips of natlive vegetation are
valuable for migratory and nomadic birds
and as wildlife 'corridors' for small
animals. This applies particularly 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,
strictly controlling the number of visi-
tors, fencing to exclude introduced
animals, eradicating 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 this, they have not been used as they
might have been, nor have they been as
secure from alienation or despoliation
as they should have been.



Types of Reserve

Many of the uses discussed above are
complementary, and this 1is reflected in
the types of reserves into which public
land may be placed. In reference areas,
where the emphasis is on the retentilon
of natural conditions, conservation of
species and water productlon are the
only other compatible uses.

Parks, however, encompass a wider range
of uses: conservation of plants, ani-
mals, and land forms; differing forms of
recreatlon; educatlon; and other uses
such as preservation of important land-
scapes and historical slites. There are
different types of parks, and individual
parks are zoned to reduce conflict
between uses,

In wildlife reserves, the conservation
of specles of animals and their habitats
is the main aim, and this may sometlimes
be compatible with recreation.

Education areas may need to be set aside
where alterations to the environment for

BEBG1/BE—14
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experimental purposes ~ not permitted in
parks or other reserves - can be carried
out. Other types of reserves that may
be proclaimed include flora, flora and
fauna, bushland, streamside, scenic,
geologlcal, and hlstorical reserves.
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16, RECREATION

Recreation can be defined as any activi-
ty (or planned inactivity) undertaken
for pleasure durlng a person's leisure
time. Thls chapter concerns outdoor
recreation, and those actlvities carriled
out on public land, and should be read
in conjunction with Map 11. It begins
with the definition of several environ-
ments, then describes the maln public
land recreational resources, and ends
with a description of the major recrea-
tional activities that take place in the
study area.

Resources for outdoor recreatlon include
both natural and man-modified landscapes
such as timbered and cleared lands,
water bodles, and alr space.

The recreation resource itself is a com-
bination of physilical and blologleal
features and the abllity and desire of
man to appreclate or use them. The att-
ributes that comprise the resource are
often the same as those for other forms
of land use, such as agriculture, graz-
ing, timber productlion, and mining. In
many cases recreation and other land
uses may be complementary, but occaslon-
ally they compete, and certaln confllicts
must be resolved.

The Wimmera area has many fragments and
scattered blocks of publlie land contain-
ing a varlety of recreatlonal features.
In particular, the Little Desert 1is a
very important recreational resource,
while the numercus freshwater lakes
provide many opportunities for fishing,
yabbyling, swimming, boatling, and duck-
hunting.

The Wimmera 1s traversed by the highway
linking Adelaide and Melbourne, and also
by the Calder, Sunraysia, and Borung
Highways so access for tourists is good.
While too far from Melbourne for day
trips, 1t is close enough for comfort-
able overnight stays or weekend trips.

Many of the recreational activities are
closely linked with tourism, and most
visltors to the area probably engage in
some form of recreation. Recreation and
tourism must therefore be collectively
recognized as significant factors in the
local economy, and as important compon-
ents of land use in the study area.

Recreation demand

Even 1f the popularity of various out-
door recreation activities remains con-



stant, it can be expected that demand
for recreation resources (much of which
will need to be provided on public land)
will inerease as populations and their
diseretlonary income and lelsure time
increase.

An organization alding the dissemination
of tourist information is Wimmera Tour-
ism Ltd, a public company funded by the
Victorian government, and by local gov-
ernment and private enterprise from both
gides of the border.

It appears unlikely that the local popu-
lation will have a major influence on
increasing recreation demand in the
short-term future. With a shorter work-
ing week and the existing road access to
the reglon, most of the future demand
for its recreation resources will prob-
ably be generated by residents of metro-
politan Melbourne seeking opportunities
for nature~based recreation.

Environments

Definition of several environments, and
of the various recreational activities
and thelr requirements, will make it
easier to understand the potential and
types of recreational use.

Urban

Clties and townships in the study area
offer facilities for formal activities
such as tennis, golf, bowls, rifle- and
plstol-shooting, archery, cricket, and
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football, as well as parks and play-
grounds for more passive recreation.
These user-oriented resources are locat-
ed close to the home base, enabling
ready access and high frequency of use.
Most of them have been developed on pub-
lic land, usually by municipal councils.

Urban environments also include many
tourist-oriented facilities ~ such as
caravan parks, hilstorlec parks, museums,
galleries, and cornamental gardens.

Agricultural

A large proportion of the study area
comprises agricultural land, character-
lzed by extensive clearing or alteration
of the natural vegetatlon. Because of
the general lack of features, and prob-
lems of access through private land, the
open landscape of the broad plains does
not have high potential for recreation.

The undulating to hilly agricultural
land in the east 1s more aesthetically
attractive, and country roads through
this area provide good opportunities for
pleasure driving.

Woodland

Woodlands occur on many of the small
blocks of publiec land in the Wimmera and
belong to two types: the river red gum
and gum--box--bull-ocak alllances.

River red gum woodlands grow along the
margins of rivers, streams, lakes, and
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swamps, They usually contaln wetland
areas and have an abundance of wildlife,
especially waterfowl.

The pum--box--bull-oak asscclatlons
offer less diverslty of recreation pur-
suits, because they generally occupy the
drier or unflooded areas. Yellow, grey,
and black box eucalypts usually adjolin
the river red gum forests on areas that
are rarely flooded.

The larger blocks of timbered public
land contain a range of recreational
resources: floral, faunal, and water-
based. Such resources provide opportun-
1ties for hunting, horse-rlding, nature
study, photography, bushwalking, and
camping.

Wooded areas form an important part of
the landscape here. Local reslidents use
them frequently for activities that in-
clude plenickling, nature study, pleasure
driving, riding motor-cycles and horses,
Jogeging, shooting, and walking. The same
resources provide timber and flrewood
and support bee-keeping and grazing.

Serub

Natural serub areas in the Little and
Big Deserts provide large, relatively
undisturbed tracts of natlive vegetation.
Vegetation types include low woodlands
and open scrub of brown stringybark and
mallee scrub (especially the mallee--
broombush association), while low tree-
less heaths cover large areas.

This environment provides excellent
opportunities for bushwalking, four-
wheel-drive touring, and nature study.
In particular, the heaths of the Little
Desert are well-known for thelr colour-
ful willdflower displays 1in spring.

Rivers, lakes, and swamps

Much of the actlive recreatlon 1n the
study area 1s water-based. The rivers,
lakes, and swamps have always been pop-
ular attractions for flshing, swimming,
shooting, boating, and picnicking.

Main Publie Land
Recreatlonal Resources

Little Desert

The Little Desert 1is by far the largest
area of public land 1n the study area.
Stretching from the Wimmera River to the
South Australian border, 1t covers some
132,000 ha and provides for a wide range
of recreational activities. These in-
clude nature study, bird-watching, four-
wheel-drive touring, trail-bike riding,
and camping.

Vegetation here varies from low treeless
heaths to mallee secrub, low brown
stringybark weoodland, and tall woodlands
of yellow gum. The area is renowned for
its diversity of native plants, and its
wlldflower displays in spring. Its
diverse bird fauna is also a major att-
raction, in particular the fascinating
Mallee fowl,
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Camping and pie-
nieking - in the
Little Desert
National Park.

The Little Desert 1s easily reached from vislons for camping. Its western and
the Western Highway linking Melbourne central blocks so far remain undeveloped
and Adelalde. Access is good, via for recreation, despite thelr interest-
several major sealed tourist roads and ing flora and fauna.

an extensive system of gravel roads.

The Little Desert Natlional Park occcuples Dimboola - the 'gateway to the Llttle
some 35,300 ha 1In the east of 1t, where Desert!' - offers a range of accommo-

g number of plenlec areas have been dation, including a motel, hotels, and a

established, including one wlth pro- caravan park. Nhill, Kaniva and the
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Little Desert Lodge on the western
boundary of the Naticnal Park also offer
accommodation and other facililties for
tourists. The Little Desert Lodge and
Little Desert Tours of Nhill both
conduct organized vehicle tours, and the
National Parks Service runs an informat-
lon centre at Kilata.

Most tourilst use 1s concentrated in the
National Park, where popular activities
include the Sanctuary Nature Walk (south
of Kiata) and Stringybark Walk near the
Nhill--Gymbowen Road. Other features of
Interest include Salt Lake, Pomponderco
Hill, and river red gum forests along
the Wimmera River.

In 1982/83, more than 12,000 day visit-
ors used the National Park, and camper-
nights spent in the park exceeded 3,000.
Use has remalned at this level for a
number of years without any majJor fluct-
uations due to the effects of weather or
fuel prices.

The most popular time to visit the park
1s 1n spring, when the abundance of
wildflowers forms the major attraction.
The graph shows the seasonal nature of
vislts to the park and indicates that
more than 60% of use 1s recorded in the
4 months August--November. Easter and
the May school holiday perlod are also
popular times for both campers and day
visitors.

An extenslive system of well-signposted
sandy tracks provides access to the rest

of the Little Desert, but mainly re-
gqulires four-wheel-drive. This difficul-
ty of access by conventional vehicle is
probably the maln reason for the low use
of these areas so far. Features here
inelude Broughtons Waterhole, The
Crater, and Red Gum Swamp.

Wall Forest Reserve

This reserve comprises about 3,250 ha of
floristically diverse woodlands and
scrub east of the Wimmera River. It
also includes the Dimboola Forest
Office, depot, and Wail Nursery, three
pieniec areas, a nature trall, and native
and exotlec plantatlons. It 1s dissected
by a number of sandy tracks, whlch are
generally unsultable for two-wheel-drive
vehlecles. However, the level of four-
wheel-drive usage 1s high.

The Wail Forest Nursery - managed by the
Department of Conservatlon, Forests and
Lands - 1s the largest State-owned nurs-
ery supplying trees for farm use in
Viectoria. It annually ralses some
800,000 plants of 700 different species.
The sales season extends from May to
September, and many people also visit
the nursery at other times of the year,
including school groups on educatlonal
tours as well as tourists. In 1982 it
recelived a total of 31,204 visits. The
nursery has attractive gardens with a
pienic area and tables.

Dimboocla High School has constructed two
nature trails in the Forest Reserve
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Figure 5
SEASONAL USE OF THE LITTLE DESERT NATIONAL PARK - 1883
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adjacent to the nursery, which visitors
and students use for exercise, sight-
seelng, and nature study.

Picnle areas at Blg Bend, on the Wimmera
River, and at Barhers Lake are both
accessible by two-wheel-drive from the
south. Barbers Lake, an open, flat, and
usually dry swamp bed, provldes oppor-
tunities for pleniceklng, yabbylng, open-

space games, and nature study. Big Bend
has two plenlie sites within black box
woodland beside a large pool on the Wim-
mera River. Access 1s difficult, espec-
1ally when wet. During the warmer
months it 1s used for fishing, pienick-
ing, camping, soclal gatherings, four-

Barbers Lake in the Wail Forest Reserve.

wheel-driving, and occasionally trail-
bike-riding.

Its proximity to Horsham and Dimboola
ensures that the Wall Reserve 1s popular
for recreation. In 1982 it attracted
some 3,168 day visitors, and 50 over-
night campers, with 130 using the nature
trail.

Big Desert

In the north-west, the study area in-
c¢ludes publiec land that 1s contipguous
with the large area in the Mallee known
as the Big Desert.

Vegetatlon here 1s mallee--broombush
scrub with brown stringybark scrub and
woodland occurring on the sandy ridges.
Apart from the Murrayville Track - an
interesting tourlst road running further
north into the Blg Desert - these areas
have not had any development for tour-
ism. They provide opportunities for
nature observation (particularly birds),
campling, four-wheel-drive touring,
trall-bike-riding, and bushwalking.

Wimmera River

The Wimmera River bisects the study area
from south to north and is skirted on
either side by publle land frontage for
almost all of 1ts journey. The river
and its environs are used for pienicecs,
camping, fishing, hiking, natural hist-
ory, art, and photography, and for boat-
ing on stretches that are cleared and



maintalned as waterways. Access over
private land is often difficult. The
river environment, having a better tree
cover than the largely cleared Wimmera
plains, is one of the most pleasant and
potentially useful areas of public land
in the regicon.

The scenlec 15-km stretch between the
Wall Reserve and the Little Desert Nat-
ional Park has many pools and a long
section of boatable and sklable water,
forested on both sldes. Access to the
river through the Heserve 1s by an un-
formed track, which is very sandy in the
north, but an all-weather gravel road
runs through the National Park. Water
levels are generally higher than at many
octher places along the Wimmera Rlver be-
cause the rlver 1ls dammed at Dimboola to
augment domestic water supplies.

In the warmer months this stretch of the
river and its banks provide fishing,
four-wheel-driving, camping, yabbylng,
and swimming, as well as boating and
skiing when there is sufficient water.

A rowing club has operated in Dimboola
for one hundred years and hosts the Dim-
boola Regatta in November each year.

Lake Hindmarsh

Victoria's largest freshwater lake, Lake
Hindmarsh, forms part of the Wlmmera
River system. It is linked with Lake
Albacutya to the north via Outlet Creek.
Public land foreshore around it 1s pop-
ular for camping, boating, and fishing.
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Camping at Four Mile Beach, Lake Hind-
marsh.

The lake itself provides both sport and
commercial fishing for English perch
(redfin), and is also very popular for
yabbying.

The tourism that Lake Hindmarsh attraects
is important to the economy of the near-
by town of Jeparit., Visitor interest in
the lake will almost certainly increase
with the increasing promotion of public
land areas to the north, particularly
Wyperfeld National Park and Lake Alba-
cutya Regional Park.

Lake Buloke

The second-largest body of water in the
study area 1ls Lake Buloke. A large
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plain to the north of it is also public
land.

Lake Buloke is one of Victorla's major
duck waters, and the nearby town of
Donald relies heavily con the addltional
money it brings here each duck season.
The increase in commercial activity
covers a broad range of items, including
accommodation, fuel, camplng and sport-
ing goods, food, clothing, and a big
boost to the hotel trade. The lake also
has potentlal for bird-watchiling.

South-western Wimmera plains

Lakes and swamps are the maln features
of recreational interest in the areas of
public land scattered across the south-
western Wimmera plailns.

Playground at Wooroonook Lakes.

S1x major ones are permanent or hold
water for most of the year - three of
these are saline. Another 11 lakes and
swamps dry out each year or fill occas-
ionally.

Access to them is often difficult, and
slgn-posting 1s usually non-exlstent.
Only Lake Natimuk has facilities for
piecnicking and camping, and is also used
for water sports such as power-boating,
skiing, and windsurfing, as well as for
fishing, yabbylng, and duck-shooting.

Duck-shooting is a widespread activity
on the other lakes and swamps of the
plains - in a good season almost all of
them would be shot over. Other popular
activitles are fishing, yabbying, swimm-
ing, and nature study.

No flgures are avallable for the numbers
of people taking part 1n these activi-
ties. Most users would be local people,
although duck-shooters would be drawn
from a wider area.

Mitre Rock, 30 km west of Horsham, is a
rocky outlier of Mount Arapiles. It
affords opportunities for rock-climbing,
plenicking, and sightseeing, as it comm-
ands a good view of Mitre Lake and the
surrounding plains.

Another feature of the south-western
Wimmera plains 1s the Jane Duff Hlghway
Park at Duffholme on the Natimuk--Goroke
road. It contains the area in whiech a
young girl, Jane Duff, cared for her two



brothers when the three were lost 1ln the
bush for eight days in the 1860s. There
is a memorial calrn on the roadside, and
facilities for plenicking and camping
have been provided.

Other publlie land resources

North of the Little Desert, a broad band
of farming country extends from the
State border to the Wimmera River. This
contains scattered reserves and swamps,
but few unusual geographic or natural
features. Publlc land areas have value
as resting places for travellers on maj-
or roads.

Swamps in the area north of Nhill and
Kanlva are of interest to natural hils-
torlans as well as shooters and campers,
particularly Boyeo, Red Gum, Peechember,
and Yanac Swamps.

Approximately 30 km north-east of Dim-
boola the Glenlee Timber Reserve 1n-
corporates 54 ha of mixed eucalypt plan-
tatlion with 600 ha of mixed woodlands
comprising some fine stands of yellow
gum, blaeck box, bull-cak, and belah,
with small pockets of open dumosa mallee
scrub. No recreational facilltles are
provided but access tracks throughout
are maintained annually.

Loeal groups and residents make some use
of the reserve for recreatlon, as it
constitutes the only substantial area of
woodland between the Wimmera River and
South Australian border, and between the
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Little Desert to the south and Blg Des-
ert to the north.

Between the Wimmera River and Yarriam-
biack Creek lies the Barrett Forest Res-
erve, consisting of 170 ha of mixed
eucalypt plantation and 200 ha of gum--
box--bull-oak woodland. No facilities
are provlded for recreation; however, it
is the only substantial timbered block
within a large area of generally tree-
less agricultural land.

Immediately to the east of Horsham are
Dooen and Darlot Swamps - two wetland
areas of natural Interest. A pistol
range and trail-blke and go-kart tracks
have been developed on the western side
of the Dooen Swamp ad]acent to the Henty
Highway. These cater mainly for users
from nearby Horsham, but are of offlelal
competition standard and attract visit-
ors from further afleld for competitive
meetings.

Further east, three large forest res-
erves - Marma, Barrabool, and Brynterion
(Rupanyup South) - recelve low levels of
use. People from Murtoa use the Wimmera
River frontage of the Marma Forest for
picnicking, flshing, and yabbying. No
facllities have been provided.

Apart from the reserves mentioned,
little publie land remalns on the Wimm-
era plains., Publlc reserves along
waterways, such as the Yarriamblack and
Dunmunkle Creeks, are generally water
frontages, many leased to adjoining
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land-owners. As with the Wimmera River,
access 1s often difficult or impossible
for visitors, but there is very little
demand for such access 1n any case,.

In the far east, lakes, rivers, and
small mountaln outcrops are significant
features that make this region more vis-
ually interesting than the rest of the
Wimmera. Lake Buloke (previously de-
seribed) and Wooroonook Lakes are fresh-
water Iinland lakes sultable for water-
based recreatlion. Both the Richardscn
and Avoca Rivers cross the reglon,
providing opportunities for fishing,
yabbying, and camping. Mount Wycheproof
(promoted as the smallest mountain in
Vietoria) and Mount Jeffeott offer
excellent views of the surrounding areas
from thelr peaks.

Recreational Activities
Recreation driving

Recreatlonal driving in the study area
may take the form of touring along high-
ways and maln roads or using four-wheel-
drive vehicles along unmade tracks. For
many people pleasure driving and sight-
seeing are major activities, while for
others driving provides access to areas
where some other recreational actlvity
will be enjoyed.

Pleasure driving is usually assoclated
with picenicking. Public land reserves
on roadsides such as Wooroconook Lakes
and the Jane Duff Highway Park have

well-developed plicnilc areas that cater
for this activity.

Recreationists in four-wheel-drive wvehi-
cles mainly use the Little Desert - both
the National Park and the unreserved
public land to the west. The special
requirements of these pecple are chall-
englng tracks that give access to remote
areas.

They usually travel to Interesting
features such as Salt Lake, Broughtons
Waterhcle, and The Crater. High points
such as The Sisters and Mount Moffat
afford broad views of the surrounding
scrub and low woodlands.

Few hazards and confllcts are assoclated
with pleasure driving throughout most of
the Little Desert. As with many recrea-
tional activities, the major factor
detracting from people's enjoyment is
overcrowding. In the Little Desert this
may be a problem only on the most popu-
lar roads during holiday perlods. The
road system can cope wlith recreational
use without undue deterioration.

Moctor-cycling

Trail-bike-riding 1s popular. This form
of recreatlonal riding may present cert-
ain problems to the land manager, in
terms of road damage and off-road activ-
itles and also of unlicensed riders and
unregistered vehicles. Under the Land
Congervation (Vehiele Control) Aet 1973,
no vehlele (four- or two-wheeled) may



leave a formed road except with permlss-
ion, and only registered drivers may use
roads on public land. The Horsham
Motorcyele Club leases an area of publilce
land on the Henty Highway adjacent to
Docen Swamp for a scramble track, while
next to this the Horsham Go-Kart Club
runs a go-kart track.

Walking

Two types of activity fall under this
heading: short walks on prepared sign-

Stringybark Walk
in the Little
Desert National
Park.

posted tracks, and longer ones, often
taking 2 days, through remote country
away from tracks (bushwalking).

Walking on tracks 1s a popular activity
in the Little Desert and the Wall Forest
Reserve. In the former, the most popu-
lar walks are Sanctuary Nature Walk,
Stringybark Walk, and the Fomponderoo
Hill Fire Walk, while the Wail Trail is
located next to the nursery 1in the Wail
Forest Reserve. The walking tracks have
signhposts, which also give the length or
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duration of the walk. HNo busheraft or
map-reading expertise 1s required.
Explanatory leaflets to accompany the
Fomponderco Hill Fire Walk and the Wall

Trail are available from the Department

of Conservation, Forests and Lands.

The Little Desert has limited value for
extended bushwalking, because of the
lack of warlety in the terraln and the
absence of rellable water sources.

Camplng

Although informal camping takes place on

public land throughout the study area,
it 1s concentrated in established camp-
ing grounds, wlth facllltles such as
fireplaces, tables, and often tollets
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and water supply. These are present at
Lake Hindmarsh, at Lake Natlimuk, in the
Little Desert National Park south of

Klata, at Wooroonook Lakes, and especila-
lly at the more popular tourlst centres,.

Four-wheel-drivers and people flshing
along the Wimmera River are the main
groups camplng away from such grounds.
Camplng creates problems of {lire protec-
tlon and litter disposal, and overcrowd-
Ing may occur 1in peak perlods at Chrlst-
mas, Easter, and school holidays.

Water sports

Many people swim In the lakes and rivers
durlng the hot summers experlenced here,
partlcularly in Lake Hindmarsh, with its

This atreteh of the Wimmera River
up-gtream of Dimboola is popular
for water-skiing.



Boating flourishes on
Lake Hlndmarsh, Lake Natimuk, and Woor-
oonook Lakes, where activities include
power-boatlng, water-skiing, and wind-

sandy beaches.

surfing. Lake Hindmarsh 1s also used
for sailing.

Weirs on the Wimmera Rlver at Dimboola
and Horsham, and on Yarrlamblack Creek
at Warracknabeal and Brim, provide suit-
able stretches of water much used for
boating and fishing.

Fishing

Areas for fishing in the Wimmera are
excellent and widespread. English
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Yabbies are found
widely in the
Wimmera lakes and
gtreams.

perch, goldern perch, Murray cod, cat-
fish, rainbow trout, and brown trout can
be caught 1n large numbers. Yabbylng is
also extremely popular and widespread.

The most favoured sites are Lakes Hind-
marsh, Natimuk, and Marma, Wooroonook
Lakes, and the Wimmera and Avoca Rivers.
An annual fishing contest on the Wimmera
River organized by the Apex Clubs of
Horsham 1s advertised as the largest in
Australla, and attracts large numbers of
entrants each Labour Day weekend.

To ensure contilinued good fishing, the
Fisheries and Wildlife Service regularly
stocks many waters wlth trout, golden
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perch, and Murray cod. For example,
6,000 brown trout and 6,000 rainbow
trout were liberated in Lake Natimuk 1in
1982, followed by 15,000 brown trout and
15,000 ralnbow trout in 1983.

Hunting

Duck-hunting during the open season 1s
very popular throughout the Wimmera with
both local and Melbourne-based shooters.
Open season for wild duck 1s generally
declared between March and May, when
both public lands and freehold lands are
shot over. Local concentratlons of game
birds occur on lakes, swamps, and rivers
throughout the study area, and duck-
shooters hold Lake Buloke 1n particular-
ly high regard.

Quail-shooting also draws many visitors,
while foxes and rabbits are hunted for
sport, for lncome, and for vermin con-
trol.

Organlzed sports

Throughout the study area, small blocks
of public land are used for golf-
courses, rifle ranges, football and
c¢ricket grounds, racecourses, tennls
courts, and the like.

Horse-riding

A number of residents (especially child-
ren) enjoy horse-rlding as a hobby.

From time to time many of these people
take rides 1nto nearby bushland.

Duck-ghooting 18 very popular throughout
the Wimmera.



Nature study

The Little Desert attracts many people
who have speclalized interests in study-
ing some aspect of nature - malnly the
vegetation, or the birds. 1Its dilverse
habitats contaln large numbers of plant
and bird specles. Of particular inter-
est are the wildflower displays in
spring, and the presence of the unusual
Mallee fowl.

Lake Wyn Wyn and other lakes south of
the Little Desert National Park also
hold great interest for naturalists
because of the numercus waterfowl they
attract.

While many people would wvisit publiec

land specifically for nature study purp-
oses, far more combine nature study with
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other actlvities, suech as plenicking,
camping, and recreational driving.

Future demand

Several factors are expected to markedly
inerease recreation pressures on public
land In the study area, primarily the
significant population growth in Melb-
ourne and reglonal centres such as
Horsham.

Other factors increasing the demand
include greater lelsure time, mobility,
environmental 'awareness', and dispos-
able incomes, combined wilth improved
access and facilitles. Planning for
outdoor recreation must cater for these
Inereases, but must also be flexible, in
order to cope with possible changes 1n
the nature of the demand.
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17. TIMBER PRODUCTION

Hardwood timber productlion 1s not a maj-
or form of land use in the study area,
Much of the vegetative cover on public
land consists of open scrub and heaths,
with the only tree species being stunted
eucalypts such as mallee or brown
stringybark. However, scattered areas
of other eucalypts ecapable of yielding
timber provide an important source of
farm timbers for local use. River red
gum, yellow gum, black box, and grey box
constitute the major species used for
this purpose.

In addition, a small sugar gum plantat-
lon at Wall 1s used for intermittent
production of sawlcgs, fenclng timbers,
and firewood. Brown stringybark, a
less-suitable species because of its
poor form in this area and lack of nat-
ural durabllity, 4is not actively sought.
Bull-ocak and slender cypress plne also
grow 1n the central parts of the area,
but are not utillzed.

While the timbers from the durable
specles described above are well-suited
for use as rallway sleepers, posts and
other farm timbers, and fuel, sawlog-
size timber is found only in the river
red gum and yellow gum stands in the

south-western section of the Little Des-
ert, near Goroke, on public land along
the Wimmera Rilver east of Horsham, and
at wWall.

History of timber use

Since the early days of settlement,
woodlands capable of yielding timber
have been cleared to make way for agri-
culture - especlally cereal-growing.
Muech of the timber removed has been used
for farm buildings, poles, fencing mat-
erials, and firewood. In more recent
times small areas of freehold land have
been cut over for rallway sleepers, a
limited amount of sawn timber, and fenc-
ing timbers.

On public land, relatively heavy cutting
for fencing materials took place during
the periods immediately following World
Wars I and II. The maln areas cut were
in the Wail, West Wall, Barrett, and
Glenlee Timber Reserves and the Crown
lands adjoining the Wimmera River.

These areas are again capable of yleld-
ing this material.

The principal eucalypt used in plantings
in the study area, sugar gum, is endemilc



to South Australia. It precbably first
came to Victoria with the influx of
settlers of German descent into the Wim-
mera from various localitles in that
State.

Sugar gum plantings at Wall began in
1911 and continued until 1928; since
then only small additions have been made
to the plantation. Elsewhere, beginnilng
in the 1950s, plantations of mixed euca-
lypts 1Including yellow gum, black box,
and swamp yate were progressively estab-
lished at Barrett Forest Reserve (142
ha) and Glenlee Forest Reserve (54 ha),
to forestall alienation of the reserves
for agriculture.

The sugar gum plantation at
Wail.
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Commercial timber production in the area
has never been well established because
of the limited areas of productive for-
est that could be retained. The rela-
tively =small area of commerclal specles
remaining will not permit the establish-
ment of a permanent industry and can
only sustaln intermittent cuttling to
meet part of local demand.

Forest types and products

Historically the main tree species cut
for sawlogs and sleepers have been river
red gum, yellow gum, and grey box, while
more recently the sugar gum plantation
at Wall has become the sole source of
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sawlogs. 'hese, and black box, are also
the main species utlllized lor posts,
farm timbers, and firewood, Table 22
summarizes current productilon.

Table 22

TIMBER PRODUCTION FROM PUBLIC LAND

1981 1982 1983

Sawlogs (cu. m) - - 66
Sleepers (number) - = 525
Poles (number) 103 - -
Posts (number) 678 111 951
Firewood (cu. m) 153 229 521
Stepping blocks (number}) - 211 -
Rails (number) 72 - 12
Stays (number) - - 216

Source: Department of Conservation,
Forests and Lands

The sugar gum plantation at Wail pro-
vides sawlogs, poles of various slzes,
posts, and flrewocd. A privately owned
chemical preservation plant, established
in the Wall plantation 1in the late
1960s, treats much of the timber produc-
ed here for sale to the publie. Utiliz-
ation of the plantations at Barrett and
Glenlee has not yet commenced. Prepara-
tion takes place at stump in the forest,

wilth the exception of sawlogs, which are
converted at a sawmill 1in Horsham.

The demand for flrewcocd has accelerated
in the past few years after a perilod of
decline. Output {lgures for the area
underline this trend. The major produc-
tlon of flrewecod locally has come {rom
tlmber-clearing operations on farmland.
It is considered, however, that supply
from this source is diminlshing and that
- unless extensive wood-lot plantings
are made - public land will become the
principal source of [irewcod.

A chemiecal preservation plant in the
Wail Forest Reserve treats timber from
the nearby plantation, for sale.



Other products

Apart from fencing timbers, some saw-
loga, and firewood, the area does not
yield much in the way of forest produce,
The mallee species occurring 1in the
Little Desert are not sultable for the
production of eucalyptus oil, and the
production of mallee roots for firewood
1s not permitted on publle land. Honey
production is dealt with in Chapter 19.

Broombush (Melaleuca uncinata) is harv-
ested and used for garden fencing. The
demand for broombush 1s strong and about
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A section of the
very extensive
Wimmera Forest
Nursery at Wail.

half the production comes from public
land. No broombush utllization 1s per-
mitted in the Little Desert, but dis-
persed operations take place 1n the Big
Desert to the north (including the small
portion 1n this study area). No operat-
ions on public land within the study
area took place in 1983/84.

Wall nursery

In 1946, the Wimmera Forest Nursery was
established at Wail, with a view to
propagating both native and introduced
varieties of trees and shrubs that would
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be suitable for shade, shelter, and
aesthetic plantings on the farmlands of
the Wimmera and Mallee. It 1s the larg-
est State-owned nursery supplying plants
for farm use in Victoria.

It incorporates an extensive arboretum,
to determine the suiltability of species
to the area and provide a source of
seed, as well as assisting visitors in
the selection of species for planting.

The nursery and arboretum have both be-
come very widely known. Plants purchas-
ed from here can be seen throughout much
of western and northern Victoria.

Annual production totals some 800,000
plants, including hundreds of different
specles of native plants. The current
trend is to raise seedlings of different
provenances of native plants, to enable
the most sultable forms to be availlable
for farm and other plantings.
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18. AGRICULTURE

Agriculture is by far the domlnant land
use in the Wimmera. About 89% of the
land 1n the area 1s privately owned and
most of this 1s cleared. In addition,
grazing licences cover many small areas
of public land and much of the publlce
land 1s used intermittently for honey
production,.

In 1983/84, agricultural production in
the study area had a gross value of
about $200 million. Almost one-third of
the population depends directly upon ag-
riculture, and the economic well-being
of the towns 1s directly related to the
incomes that the primary producers re-
ceive, The townships are largely based
on service industries, which supply farm
inputs and also transport, market, and
process agricultural products.

Land use 1s strongly influenced by clim-
ate, topography, soil type, avallabillty
of water, and land tenure.

Most farmers still rely on the tra-
ditional forms of agriculture that began
more than 100 years age. Virtually all
farms in the study area operate both
cropping and livestock enterprlises, wlth
much greater emphasis on cropplng in the
central part. Cereals - wheat, barley,

and oats - are the main crops, and sheep
are raised for both wool and meat pro-
duction,

Two small irrigation areas near Horsham
and Murtoa support mixed farming - main-
ly sheep and dalry cattle.

Pig- and poultry-raising are alsc prac-
tised 1in various parts of the Wimmera.
Map 12 indicates the locations of the
majJor agricultural pursulits, and Table
23 lists the areas 1involved and stock
numbers,

Crop Productlon
Cereal crops

Cereal-growlng is the domlnant agrlcul-
tural industry, with wheat (300,000 ha)
being the most important crop throughout
the study area. Barley 1s now wldely
grown in the Wimmera with a dramatlec in-
crease Iin area from less than 10,000 ha
to 70,000 ha over the last 20 years.
Oats are grown mainly on the south-
western Wimmera plains, which have hlgh-
er rainfall than the rest of the study
area, The area sown to cats has fallen
significantly during the last 20 years,
and is now about 20,000 ha.
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Table 23

AGRICULTURAL LAND USE 1982/83

en Study area total Percentage of
Number Area (ha) mEesE botel

No. of holdings 2,450 5

Crops 440,000 20

Sown pasture

inecluding lucerne 340,000

Natlve pastures 220,000

Balance 370,000 11

Total area used for

agriculture 1,370,000 10

Livestock numbers

Sheep 1,300,000 6

Beefl cattle 25,000 1

Dairy cattle 3,000 0.2

Pigs 24,000 6

Data are estimates from Australia Bureau of Statistlcs information, based on local

government areas.
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Wheat - the most important erop here - before and during harvesting.

In areas receiving less than 450 mm of
annual rainfall, a rotational system of
farming 1s used in which wheat 1s pro-
duced following a 10-month bare fallow,
usually in rotatlion with pastures and
other cereal, grain legume, and oll-seed
crops.

In higher-rainfall areas and on light
solls, cultivation usually begins less
than 2 months before sowing.

Nearly 800,000 tonnes of grain was
produced from cereal crops grown in the
study area in 1981/82, having a total
value of nearly $120 million. That year
the study area produced about 27% of the
State's wheat, 21% of the barley, and 6%
of the oats. The followlng one (1982/83)
was a drought year, which saw a dramatle
reduction in yields to less than 120,000
tonnes of grain, with a total value of
only $20 million.



Oil-seed crops

safflower, rapeseed, and sunflower sow-
ings are small, but the amount of rape-
seed sown 1s 1necreasing. Cultural
practices differ from those used for
cereals, and successful oil-seed cropp-
Ing requlires skilful management.

Rapeseed 18 an oil-seed erop of inereas-
ing importance.

Oll-seed crops can be very useful 1n
preventing a carry-over of cereal dls-
gase from one cereal crop Lo the next.

Grailn lepume crops

The grain legume crops, including ield
peas and lupins, are grown for both
human and livestock consumption., Suc-
cessful lupin crops are confined to the
acid solls, while the area of field peas
on alkaline solls has increased rapldly
in recent years. A wide range of grain
legume varietles should be avallable 1n
the future, including chick-peas and
lek beans,

A most important feature of grain legume
crops is that they can restore scil nit-
rogen levels in the same way as a medie
or subterranean clover pasture.

Livestock Industriles

Practically all grazing in the study
area 1s based on improved pastures. The
major legume base of these pastures is
either an annual medie (on lower-rain-
fall alkaline scils) or subterranean
clover (on high-rainfall non-alkaline
solls). The major grasses are the
annual Wimmera rye-grass and barley-
grass.,

Sheep
These animals dominate the grazing in

the study area, which carries about 6%
of the Ztate's sheep population,



In the ploneering days, the squatters
ralsed sheep on the extensive runs they
had adopted, making sheep production one
of the earliest agricultural pursuits in
the area. Today, the Industry 1s much
more 1ntensive, It forms an important
part of the rural environment, and pro-
duces both wool and prime lambs in
assoclation with cropping.

The higher-rainfall areas of the west
carry self-replacing Merino flocks, run
principally for wool production., Addit-
lonal income 1s derived from productlon
of prime lambs or cross-bred ewes.

In central and eastern parts where crop-
ping intensity rises, more emphasis 1s
placed on production of prime lambs from
cross-bred or Merino ewes bought in from
other areas. Merino wethers may be run
purely for wool production.

Stud breeders of Merino and British-
breed rams (Dorset or Border Lelcester)
are well represented in the Wlmmera.
Most producers mate their ewes in spring
for an autumn lambing.

Cattle

The short growing season makes the Wimm-
era less sultable for cattle. Numbers
are low and beef production is generally
restricted to the west and north-west of
the study ares.

Dalry cattle only occupy small irriga-
tion areas near Horsham and Murtoa. The
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Pig enterprises are scattered throughout
the Wimmera.

number of dalry farms and quantity of
milk produced have fallen rapldly in
recent years.

Pigs

Small pig enterprlses are scattered
throughout the study area, usually run
in conjunction with cereal production.
They have an important role in providing
additional employment and farm income.
Also, a number of larger plg enterprises
are run as individual businesses and do
not form part of wheat farms.
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Other animal industries Longerenong

Angora goats are bred for fibre produc- Prior to March 1983, the Longerenong

tion on a few farms, usually on a ron- campus of the Vietorian College of Apri-

commercial basls. culture and Hortlculture was called the
Longerenong Agricultural College, which

A small number of poultry farms may be was establlished under the Agricultural

found in various parts of the Wimmera. Colleges Act 1884 and opened in 1889,

Trickle irri-
gation in the
orchard at
Longerenong.
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campus.
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It originally occupled 966 ha of land at
Dooen, 13 km north-east of Horsham, that
had been reserved for 'Forest and Ex-
perimental Purposes’',

Its main role has been the tralining of
young men, and since 1971 young women,
for careers in farmling and more recently
in the agricultural service 1industry.

Training at the College has tradition-
ally been farm-based; its farm has been
extenslvely developed for teaching pur-
poses, lncorporating a number of enter-
prises - broad-acre cropping, orchard
and vegetable production, dairying, ex-
tenslve pilg and poultry production, and
grazing of cattle for beef and of sheep
for wool and prime lambs. About 60 ha
of the farm supports pasture and crop
production under irrigation.

Longerencng College has always been a
centre of advice for farmers. As well,
it has provided support for farming in-
dustries through the production and sale
of pedlgree seed wheat, stud plgs, and
Poll Dorset rams, although these activi-
ties have been reduced in recent years
as the educatlonal role of the campus
has expanded.

The Department of Agriculture, which
controlled the College from 1944 to
1983, has for many years based its cer-
eal experiments in the Wimmera at Long-
erenong. The work of the Cereal Experi-
mental Centre has covered all aspects of
cereal production, including varietal

evaluation, fertilizers, rotations,
alternative crops, pasture legumes, dis-
ease control, cultivation, and other
agronomic practices.

Longerenong 1s also the venue for the
Wimmera Machinery Field Days held over
3 days 1n the first week of March every
year.

Fotential of Private Land

Most farms 1n the study area have very
little scope to bring additional land
into preoduction. Thus, efforts to
inerease income to keep pace with rising
costs will concentrate on changes to
more profitable enterprises, and/or in-
creases 1n productivity per hectare and
per labour unit.

Consequently, cropping intensity is ex-
pected to lncrease, with greater invest-
ment in agricultural machinery and a
possible decline in the importance of
livestock production. Thls decline could
be averted 1f livestock enterprises
based on legume fodder crops prove to be
as profitable as grain legume crops.

Agricultural Use of Publiec Land

Rapid expansion of pastoral occupation
during the 1840s resulted in the move-
ment of domestlic stock into nearly all
parts of the study area by the 1850s.
Grazlng dry sheep for wool production
has been the major form of pastoral land
use since this time.



After the gold rushes, land was made
available as freehold around the mining
centres during the 1860s. This process
extended into the study area in the
decades following the passage of wvarious
Lands Aecte desligned to encourage settle-
ment. Grazing llicences continued to be
issued over much of the remainling Crown
land, and as areas were dedicated as
forest reserves the control of grazing
in them passed to the Forests Depart-
ment.

Almost all of the Little Desert was
covered by grazing licences for many
years, but grazing is now confined to
margins bordering private land.

Areas pgrazed

The gum--box--bull-cak woodlands with
grassy ground cover have the highest
capablility for grazing. As the tree and
scrub layers become thicker, less grass
grows beneath them, and this capabllity
falls.

Map 12 shows the major areas currently
held under grazing licences or agistment
rights, They consist mainly of these
woodlands. Although some brown stringy-
bark woodland patches occur within the
licensed areas, this vegetation type
produces relatively little forage.

Grazing on public land is controlled by
issuing licences or agistment rights.
Nearly all the grazing in the study area
depends on annual licences of which some
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Sheep graszing near Mount Jeffeott.

275 are current, covering about 19,700

ha. Rentals are based on the carrying

capacity of the land, and the llcensed

areas vary from 5 ha to 4,600 ha - many
belng about 50 ha.

Under aglistment, the authorities regu-
late the number of sheep permitted to
graze a glven area accordling to the con-
dition of the ground vegetation, charg-
ing on a per-head, per-week basls. For
instance, the northern part of the Glen-
lee Timber Reserve has been grazed only
occaslionally in the past 20 years, on an
aglstment basls, to prevent damage to
regeneration of bull-oak and other nat-
ive tree speciles,.

Most parts of Lake Buloke and the f{lood-
plain to 1ts north remain dry feor much
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of the year, and are held under perpet-
ual leases and swamp leases, which allow
grazing and cropplng. These cover a
total area of nearly 8,000 ha.

Impact of grazing

Relatively little is known of the impact
that grazing has on natural ecosystems,.
It does affect the vegetation, because
sheep graze selectively, choosing spec-
les that contaln little fibre and lack a
strong taste. These tend to become rare
and disappear, and are replaced by other
less-palatable ones, includlng exotlec
specles. The degree to which this
happens depends on the grazing pressure,
or stockling rate.

Once degeneration of the natural vege-
tation has reached a certaln stage, re-
moval of stock wlll not result in return
to the original, as the unpalatable
specles - often exotics - become domin-
ant. In many parts of the public land,
this selective grazing has probably
initiated a permanent change in the
understorey community - from one domln-
ated by perennial summer-growing indig-
enous specles to one dominated by annual
allens.

Sheep may compete with native herbi-
vores for food. Although in some cases
the two groups prefer different species
of plants, in dry seasons when food is
scarce they are thrown into direct com-
petition. Ground-feeding blrds may also
be affected.

Some conflict may arise between grazing
and recreation. For some people the
presence of sheep in the forests would
detract from the naturalness of the
bush. On many areas of woodland, grazing
is an aid to fire protection because it
reduces the bulld-up of fine fuels in
the understorey.

In some cases, the impact of grazing on
the vegetation, soil, native wildlife,
and recreation may be reduced by main-
taining a light stocking rate, or
through strateglc grazing at times of
abundant feed. In other cases, grazing
may need to cease altogether to permit
revegetation,.

Cropping

A few small areas of public land adjac-
ent to private land are used for growing
cereal crops. In sultable years, the
public land held under perpetual leases
and swamp leases at Lake Buloke 1s also
cropped.

Fishling

Up to 16 professional fishermen operate
on Lake Hindmarsh, catching mainly
English perch (redfin) and sometimes
yabbles. Some of them also employ a
crewman, resulting in employment of a
further 8 or 9 men. These people come
from Jeparit, Horsham, and Dimboola, and
the towns of Rainbow and Hopetoun to the
north of the study area. Professional
fishermen are allowed to use an unlimit-



ed amount of mesh net, and a fisherman
with a crewman may use about a mile of
net.

Development Potential of Publie Land

Public land is generally of poor agric-
ultural quality. The early settlers
pccupled the better tracts, with the
result that the public land remaining is
confined mainly to the sands of the
Little and Big Deserts. Most of the
small blocks of 1t 1n the rest of the
study area are either swamps (and poorly
drained sites) or have soil of poor
quality. Steep rocky outcrops occur con
most of the small areas of publiec land
in the far east.

The sands of the Little and Big Deserts
have limited agricultural potential
because of their low natural fertility,
low water storage capacity, and high
wind erosion hazard. They have some
potential for establishment of perennial
pasture species such as lucerne and
perennial veldt grass, and good-quality
groundwater 1is available from the Duddo
Limestone aquifer. It 1s unlikely, how-
ever, that returns would match the high
costs of clearing the brown stringybark
and mallee scrub, and of the large fert-
ilizer inputs that would be required.

86861 /85— 18
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The costs of elearing the mallee serub
of the Little Desert are high.

Scrub regrowth and accelerated soil
deterioration can be majJor problems.

Considering the current state of agric-
ultural markets (in particular sheep

and beef markets) and the factors listed
above, investment in the development of
publlie land would probably be less prof-
itable than other forms of investment.
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19.

The apiculture industry depends on the
introduced honey bee, Apis mellifera.
This linseect collects and stores quantit-
les of plant nectar as a carbohydrate
food source. The excess l1ls harvested as
honey. In the process, the bees also
collect pollen, on specially adapted
hairs on thelr rear legs; and they store
this protein food, along with nectar,
for feeding. Their pollinatlon activity
- especially in relation to agricultural
and horticultural crops - 1s probably
more 1mportant than thelr commercilal
value as producers of honey.

Products

Bee-keepers harvest honey, beeswax, and
some other minor products, Honey 1s
used for table consumption, for confec-
tionery manufacture, as a stock food,
and in the preparation of meat products,
of vinegar, and of some pharmaceutical
and cosmetle products. Beeswax has many
uses, including candle, cosmetic, and
polish manufacture and other industrial
purposes.

The minor products - pollen, royal
Jelly, and propolls - are used as health
foods.

APICULTURE

Approximately half the honey crop 1s
sold overseas, making Australia one of
the main exporters of honey. EXports go
to the United Kingdom, West Germany,
Africa, Asia, and the Middle East.

One of Australia's largest honey pro-
cessing and packlng plants 1s located at
Maryborough, in central Victoria. Other
packing plants are located in Melbourne,
Broadford, and Balrnsdale.

Bee-keeping in the study area

Victoria has 2,500 registered bee-keep-
ers, the majority of whom operate part-
time. A number of the commercilal opera-
tors live in or close toc the study area.

Commercial bee-keeping 1s a migratory
industry. Operators truck theilr hives
to areas of high nectar yleld, following
the honey flows of different eucalypts.
They also travel to overwintering sites
where bees can build up their stocks of
pollen and honey.

Winter is a dangerous period for hives
unless proper husbandry technliques are
practised. Hive activity slows down
with the cooler weather, and harvesting



of the few eucalypt specles that do
flower 1s hazardous.

Higher water contents of the nectar can
pause hive fermentation and a conseqguent
loss of bees with allimentary upsets.
Carrying of hives through the winter,
called overwintering, can be achleved
either by ensuring that adequate food
reserves of honey and pollen are retain-
ed within the hives beforehand or by
moving the hives to warmer areas wilth
winter-flowering species,

Desert banksia

The Little Desert has speclal signific-
ance for aplarlsts as an overwintering
refuge for thousands of colonies of
bees. This 1s because of the abundance
on the sand plains of desert bankslia
(Banksia ornata), which flowers more or
less every year from April through until
spring. It grows on public land (in-
cluding the Little Desert Natlonal Park)
and on private property.

To work desert banksia the hives are
usually stripped of thelr honey stores,
which can pay for transport costs.

The strong-flavoured bankslia honey 1s
elther exported or used for manufactur-
ing, and can be harvested through winter
as a saleable crop.

With the approach of spring, hlves are
in a productive conditlion ready to be
moved on to prospective honey flows. The
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Little Desert therefore provides a vital
link for bee-keepers in their seasonal
migration and manipulation of colonles.

Other important plant speciles

The main eucalypt honey flora are listed
below in order of 1mportance.

Yellow gum (Eucalyptus leucoxylon) 1s a
good ylelder of premium-grade honey, but
produces little pollen. Its honey is

a clear pale straw colour with medium
density and a mild flavour.

River red gum (E. camaldulensis), a val-
uable tree for the bee-keeper, often
secretes nectar very profusely and 1s
one of the heaviest ylelders. It yields
a straw-coloured honey, not quite so
dense as that from yellow box, and with
a very good flavour. It produces pollen
in great quantities, which makes it
extremely valuable when grown in pollen-
deficient areas. Average honey ylelds
of 27 kg per hive per year are obtailned.

Yellow box (E. melliodora) regularly
ylelds nectar to produce one of the
best-quality honeys avallable. Bees do
not collect its pollen, however, and
would soon deterlorate wlthout access to
an alternative pollen source.

Black box (E. largiflorens) produces a
good-quality honey with a medium flavour
and medium amounts of cream-coloured
pollen. Honey ylelds average 27 kg per
hive per year.



Long-leaf box (E. gonioealyxz) produces a
medium- to dark-coloured honey of reas-
onable flavour and 1s a prolific yielder
of pollen. Bees winter well on it.
Average honey ylelds are 2 kg per hive
per year.

Grey box (E. microcarpa) produces honey
of excellent flavour, amber-colour when
pure. It also produces large amounts of
cream=-coloured pollen, which is import-
ant to the industry as this is the only
avallable source at the season's end -
that 1s, around autumn. Annual honey
yields average about 14 kg per hive.

3]

Brown stringybark (E. baxteri) ylelds
good crops of dark-coloured strong-
flavoured honey, and 1ls also a good pol-
len-ylelder.

Bull mallee (F. behriana) is a good
yielder of dark-coloured, strong-flav-
oured honey and a good pollen-yielder.

Other native speclies that are useful as
nectar-ylelders or pollen-producers or
both include silver banksla, casuarinas,
tea-trees, grass-trees, melaleucas,
green mallee, slender-leaf mallee,
yellow mallee, boronias, wax-flowers,
scarlet bottlebrush, heaths, hop-bushes,
and plantations of sugar gum.

On agricultural and horticultural land,
lucerne, seed crops, and varilous clovers
provide lmportant sources of nectar and
pollen. Declared noxlous weeds (such as
Paterson's curse, thistles, and black-
berries) are also important sources, as
are other weeds like capeweed, cat's-

Beehives - on desert banksia in
the Little Desert (above) and on
woeodland in the Wail Foreat
Reserve.



ear, and onion-grass. A potential dis-
advantage of these plants lies in the

application of pesticldes - to protect
pastures and crops and kill weeds - that
can rapidly deplete a whole apiary.

Licensed bee-keeping on public land

On private timbered and agricultural
land, siting of hives 1s by arrangement
with the land-ownder.

Licensing of bee sites on public land is
carried out by the Department of Conser-
vation, Forests and Lands. A licence
allows a bee-keeper to use a small area
to set up his hives and equipment, and
he has the exclusive right to work hils
bees within a radius of about 1.6 km.
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Permanent sites occupy the best areas;
that 1s, the bee-keepers pay the licence
fees whether or not they use them that
year. Temporary sites may be taken up
when nectar flows.

The Wimmera study area contains some 69
bee sites on publie land (including up
to 20 in the Little Desert National
Park) and some 183 on private property.
Many of the latter are sited immediately
adjacent to public land and hence use
publiec land from private property with-
out paying a licence fee.

This study area is a vital link for the
bee-keeplng industry of Victorla, which
places much importance on retaining
access to it.
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20. MINERALS AND STONE

As most of the study area consists of
priyate land, the bulk of mineral and
Btone extraction occurs from private
land. The only mineral (as defined in
the Mines Act 1983) mined in the Wimmera
1s gypsum, while minor amcunts of salt
are extracted through licences granted
under the Land Aet 1958, Stone and
gravel are more wldely extracted, prim-
arily for use in road maintenance and
construction.

All current mlneral and stone extraction
sites on publiec land in the study area
are listed in Table 24 and marked on Map
5. Mlneral exploratlon 1s current over
parts of the Wimmera.

Minerals
Mineral exploration

As at October 1984, 13 exploration
licences were current in the study area,
all held by C.R.A. Exploration and most
contailning some publlic land. Map 13
shows their location.

Since 1980 considerable effort - using
extenslive reglonal aeromagnetic surveys,
airborne radiometric surveys, and

drilling - has been directed towards in-
vestigating potentlal brown ccal basins
within the Tertiary sequence of the
Murray Basin.

Using the same techniques, exploration
has also been conducted for heavy min-
erals assoclated with coastal strand-
lines developed iIn the Parilla Sand,
anclent river channels (deep leads) that
have the potentlal to contain gold and
diamonds, and diamond-bearing pipes and
metallic mineral prospects within the
basement rocks lying beneath the Murray
Basin.,

The amount spent on these lnvestigations
over the 4 years up to January 1984 was
approximately $1,700,000.

The search for coal so far has been
unsuccessful in the Wimmera, yilelding
only thin bands of brown coal located at
uneconomic depths. More recently 1t has
been concentrated on the heavy mineral
potentlal of the Parilla Sand.

In one significant aspect of this ex-
ploration effort, the magnetic and
radiometric data have generated contour
maps that yleld an enormous amount of
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information about the deeply buried
basement rocks beneath the study area.

Gypsum

Numerous gypsum deposlts occur through-
out the north-west of the State, and the
mining of gypsum for agricultural use
occurs 1n a zone running south from Lake
Hindmarsh. This zone contains saline
groundwater within a metre or so of the
surface, which, when drawn to the surf-
ace in hot weather by caplllary action,
leads to fractional crystallization of
gypsum (CaS0Oy) at or close to the surf-
ace. Gypsum is mined by shallow
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stripping of the floors of depressions,
or of the adjJolning dunes where 1t has
accumulated due to wlnd deflation of the
depression floors.

Most gypsum mined 1in the Wimmera is used
within the area on solls containing dis-
persive clays. Such solls develop surf-
ace crusting and, unless treated with
gypsum, decrease 1n productlivity when
subjected to cultivatlon.

Total gypsum production in the study
area in 1982 was 81,000 tonnes (44% of
State production for agricultural pur-
poses), a drop of 18% on 1981.

Parilla Sand - Aubrey Pit.
The Shire of Warracknabeal
extracts sandetone for road
maintenance and congtruection
from thie public land eite.
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Table

MINERAL AND STONE EXTRACTION

Mineral
Authority No. or name or stone
Mines Aet (1983) Mining lease 209-1 Gypsum

Extractive Industries
Act (1966)

Land Aet (1958)

Foreate Act (1958)

Various

Extractive industry
leases 115, 243

5002/138

5109/138
5140/138
5163/138

Wail Pit

Goroke Tip

Millers Road No, 1 Fit

Crushed rock

Salt

Salt
Salt
Salt

Sand

Sand

Gravel, sandstone
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Quantity removed in
last recorded year

of extraction Location Comments
(t = tonnes)
120 t (1979) West Wall Timber

Reserve

59,765 t (1981/82) Parish of Charlton

East
9 t (1978) Salt Lake Parish of
Duchembegarra
320 t (1981) Loch Iel (Pink Lake)
5t (1981) Parish of Arapiles
25 t (1980) Lake Wyn Wyn
200 cu.m (1983) Wail Forest Reserve
200 cu.m (1983) Parish of Goroke
8,000 cu.m (1983) Parish of Dahwedarre

Large current hard-rock quarry: the
operatlion also includes extractive

licence 742, which covers adjacent

freehold land

16 t removed 1972--81

1,230 t removed 1972--81
29 t removed 1972--81
37 t removed 1972--81

Small pit of about 0.05 ha

Large pit 2--3 m deep operated for
many years

Large quarry currently used by
Shire of Lowan; sandstone has high
plasticity but 1is suitable for
seallng
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Table 24 (continued)

Authority No. or name Dﬂigigﬁé
Nhill-Gymbowen No. 1 Gravel, sandstone
Pit

Nottles Reserve Limestone

Boundary Pit Gravel, sandstone
Boundary North Pit Gravel, sandstone
Sanders Pit Gravel, sandstone
Murrawong North Pit Gravel, sandstone
Woollen Rises Quarry (iravel, sandstone
Aubrey Pit Gravel, sandstone

Sources: Gypsum and crushed rock - Department of Minerals and Energy; Salt - Departme
Conservation, Forests and Lands, and Shires; Gravel, sandstone - Shires.
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Quantity removed 1in
last recorded year
of extraction
(t = tonnes)

Location

Comments

2,000 cu.m (1983)
3,000 cu.m (1983)
2,951 cu.m (1974)
2,848 cu.m (1977)
3,320 cu.m (1979)
2,009 cu., (1979)

51,000 cu.m
(1982/83)

7,000 cu.m
(1982/83)

Little Desert (Parish)

of C
Parish

Farish

Parish

Parish

Parish

Parish

Parish

atiabrim)
of Warraquil

of Dahwedarre
of Mahrong
of Mahrong
of Mahrong

of Glenloth

of Cannum

Used Intermittently by Shire of
Lowan

Used on a regular basls by Shire
of Lowan

Quarry used intermittently by
Shire of Kaniva

Used intermittently by Shire of
Kanlva

Used intermittently by Shire of
Kaniva

Used intermittently by Shire of
Kaniva

Large quarry 6--7 m deep; Shires
of Charlton and Wycheproof and
R.C.A. cart from this gquarry
regularly; Intermittent use by
Shire of Gordon

Quarry 5--6 m deep used by Shire of
Warracknabeal

nt of Conservatlion, Forests and Lands; Sand - Department of
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Table 25 gives the annual production
figures. All the gypsum came from priv-
ate land in 1982, with 11 of the 20 min-
ing leases current in the study area
recordlng preoduction that year. Only
one mining lease occcupies public land
(see Table 24) and no production has
been recorded at this site since 1979.

Salt

Hallte or common salt (sodium chloride -
NaCl) 1s mined under licence at a number
of localities on the public land. Prod-
uction is small and intermittent (see
Table 25) depending very much on how wet
the preceding winter has been and, to a
lesser extent, on the demand for salt
during the hotter months.

Table 25
PRODUCTION OF GYPSUM

FOR AGRICULTURAL PURPOSES
AND OF SALT (tonnes)

Year Gypsum’ Sa1t?

1978 10,015 ( 9% of State total) ) ,,
1979 51,885 (4s5% " ) L I

1980 110,702 (55% " it m) 275
1981 99,213 (49% " i ") 325
1982 81’[}98 (qus n 1] " ) D

Sources: A. Department of Minerals and
Energy, Annual Reporte

B. Department of Conservation,
Forests and Lands

Salt 18 harvested at Loech Iel near
Dimboeola.

The sait deposits are associated with
the same groundwater discharge zone res-
ponslible for the gypsum deposits des-
cribed above. Upward leakage of ground-
water partially fills a number of lakes
in the area durlng winter. As the lakes
evaporate 1n summer, salt 1s precipitat-
ed around the edges, or on the lake
floors if drying is complete. The salt
is scraped up, alr-dried, bagged, and
used as a salt lick for stock. Some
salt from Loch Iel near Dimboola 1s used
in brickmaking at Stawell.

Production from 1972 to 1981 under the
four current licences was 1,300 tonnes,
of which 325 tonnes were extracted dur-
ing 1981.



Stone

'Stone' as defined in the Extractive
Industries Aet 1966 is a general term
for sand, gravel, limestone, sandstone,
slate, basalt, granite, clay, soll, etec.

Extractive industriles fall into two main
categories for the purpose of licensing
and regulation - commercial and non-
commercial operations.

Extraction for commerclal purposes on
both publie¢ and freehold land is subject
to the provislons of the Soil Conservat-
‘ton and Land Utilization Aet 1958 for
excavations less than 2 m deep and more
than 0.2 ha in extent, and to the
Extractive Industries Aet 1966 for exca-
vations deeper than 2 m. Operations
less than 2 m deep on unreserved Crown
land are also subject to the provisions
of the Land Aet 1958, while extractilons
of any depth on reserved forest are sub-
ject to the Foreste Aet 1958.

When municipal bodies or the Road Con-
struction Authority (R.C.A.) make non-
commerclal extractions they are not sub-
jeet to leasing or licensing under the
Extractive Industries Aet 1966. They
must, however, comply with the health
and safety provisions of this Aet.

Non-commercial extraction may take place
under a range of Aete, lncluding the
Land Aet 1958, Local Government Act
1958, Foreste Act 1958, and Country
Roads Aet 1958. Such operations are
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subject to the Soil Conservation and
Land Utilization Aet 1958 where a risk
of soil erosion is involved or where
muniecipal power of entry to private land
has been used.

In the Wimmera, the Shires and the
R.C.A. use stone and gravel extensively
for the maintenance and construction of
roads. However, the reglonal geology is
such that much of the area is generally
unsulited to yleld such material. Low-
cost roadmaking materials of reasonable
quality do oeccur, but are scarce and
often difficult to locate.

One of the most extensive rock units in
the Wimmera 1s the Parilla Sand, and the
R.C.A. and many of the Shires have de-
veloped pits and quarries in this mater-
ial, Its suitabllity for roadmaking
material depends on clay content, hard-
ness, and useful depth. It varles in
quality, and generally the R.C.A. class-
1fies it as sultable only for base
course, although occaslionally higher-
quality material has been located. The
Shires use the Parilla Sand widely for
unsealed roads, and in some cases 1t can
be used as a base for sealed surfaces.

Extraction of stone and gravel, for road
malntenance and constructlon, represents
the largest extractive actlivity 1in the
study area. The R.C.A. and the 12 local
Shires used about 663,000 cu.m of gravel
during 1982/83. Of this total, they ex~-
tracted some 71,000 cu.m from publie
land within the area.
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Table 26

STONE REQUIREMENTS OF SHIRES 1982/83

Quantity Percentage supplied Bammeribn o axbraction
Shire used from public land et wabite 1ma
(cu.m) in the study area P 8

Arapiles 17 ,000 0]

Birchip 40,000 0

Charlton 36,000 69 Large quarry at Woollen Rises

Dimboola 20,000 0

Donald 20,000 0 Mostly supplied from public land
in the Shire of Kara Kara (out-
side the study area)

Dunmunkle 48,500 0

Kaniva 49,500 0 Three pits in the north of the
Shire are used intermittently

Kowree 12,500 2 One sand pit adjacent to Goroke
Tip

Lowan 39,000 33 Mostly from two pits in the
north of the Shire

Warracknabeal 60,000 12 Currently supplied from one pit
at Aubrey

Wimmera 71,000 0

Wycheproof 30,000 33 Carted from Woollen Rises quarry

Total 443,500 12.4

Source: BShilres



Table 26 shows the use of stone by
shires for the year ending June 1983.
In total, about 12% of Shire gravel re-
quirements come from publle land wilthin
the study area, with more than 60% of
the publle land extraction coming from
one quarry at Woollen Rises near Narre-
willock.

Four of the 12 Shires obtain part of
thelr gravel and stone requirements from
public land within the study area. The
remalning Shlires obtain all their gravel
and stone requirements either from out-
side it or from private land (see Table
26). In particular, Bilrchip, Charlton,
Dunmunkle, and Donald Shires all cart
from the Shire of Kara Kara in the North
Central study area. The Shires of Wimm-
era, Araplles, and Kowree cobtain gravel
from the adjoining South-western study
area.

The only hard-rock quarry in the area is
near Charlton. It operates on private
and public land and supplies crushed
rock for roads and the construction ind-
ustry in the east of the area. Due to
lack of suitable rock, hard-rock needs
for the central and western parts of the
Wimmera are obtained from quarries out-
side the study area, such as those at
Stawell and Nigretta.
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Demand for sand for construction, mor-
tar, filling, concrete, etec. is fairly
constant in most parts of Victoria. In
the Wimmera such sand 1ls usually ob-
tained from the dunes (lunettes, source-
bordering dunes) that dot the area. The
largest operatlons are in lunettes on
private land at Lake Hindmarsh and at
Dooen. Two small operations on public
land occur in the Wall Forest Reserve
and north of Goroke (see Table 24), and
account for about 1% of total sand pro-
ductlon 1in the area.
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21. WATER

Due to the absence of any significant
independent surface water supplles and
the unreliabllity of the streams that
flow Into the study area from the south,
most of the Wimmera relles heavily on
the Wimmera--Mallee Domestic and Stock
Water Supply System. This System - an
extensive network of dams, channels, and

pesU R R _
i
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Channel construction using horses.

UTILIZATION

storages - harvests the water resources
to the south of the study area and dis-
tributes them to the central and eastern
parts of the Wimmera and Mallee.

As well as providing water for domestic
and agricultural uses, the surface
waters of the study area also provide
faunal habitats and have recreational
uses. These aspects of water utillzation
are described in the Fauna and Recreat-
lon chapters.

The western part of the study area has
large reserves of good-quality ground-
water associated with the aqulfer known
as the Duddo Limestone. Bores here sup-
ply water for domestic, stock, and irri-
gation purposes.

The Wimmera--Mallee Domestic
and 3tock Water Supply System

History

In the 1840s, pastoralists began to
settle in the region between the Wimmera
River and the Murray. However, with
only the unreliable Wimmera Rlver system
and low run-off, lack of water for both
domestic and stock use became a serious
problem in the reglon.



The Wilsons of Longerenong dammed the
Wimmera River at Ashens and Longerenong
around 1856, to divert water into the
Ashens and Yarriambiack Creeks. These
creeks were in turn dammed, and by the
late 1860s water was distributed through
a serles of pipes and channels to form
the foundation of the Wimmera--Mallee
system as we know it today. Other sett-
lers soon followed their example.

The droughts of 1865 and 1869 caused the
government to consider the question of
water supply, but no actlon was taken
until the droughts of 1877 and 1881,
when finance was made available to Shire
Councils for water supply works. Tanks,
welrs, and other works were constructed
in an attempt to provide accessible
water for farmers.

In 1878, the Shire of Wimmera construct-
ed a timber welr at Longerenong to
divert water to the Yarriambiack Creek.
This weir was similar to one built by
the Shires of Dunmunkle and 3t Arnaud,
above Glenorchy.

The Wimmera United Waterworks Trust was
formed in 1882 under the provisions of
the Water Conservation Aet of 1881.

This Trust bullt the first irrigation
storage, Wartook Reservoir, on the head-
waters of the Mackenzle River in the
Grampians between 1882 and 1887.

Between 1882 and 1895 many channels,
welrs, and tanks were constructed and
irrigation development around Horsham

5861 /85—17
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Intensified with the establishment of
orchards, vilineyards, market-gardens, and
dalry-farms. The T~-year dry period that
culminated in the 1902 drought, together
with the difficulties farmers faced in
obtaining water cutside the Trust dist-
ricts, saw the commencement of construc-
tion of the dam on Mount William Creek
to form Lake Lonsdale near Stawell.

By this time, seven rural Waterworks
Trusts were operating in the Wimmera.
Divided control of the headwaters caused
endless disagreement and problems relat-
ing to finance and rate collection.

The Water Aet 1905 was passed in an en-
deavour to co-ordinate distribution and
utilization of available supplies. All
natural streams and waters in Viectoria

were declared as property of the Crown.

Under the provisions of the Aet, the
State Rivers and Water Supply Commission
was established in 1906 and by 1909 it
had taken over the functions and respon-
s8ibilities of the Trusts.

In 1907 consatruction of the main channel
commenced. It was designed to replace
distribution vla natural watercourses
and reduce excessive water losses. Al-
though incomplete by the 1914 drought,
the system proved effectlve for convey-
ing water.

The 1914 drought saw the start of con-
struction of Lake Fyans reservolr, which
was completed in 1916. Lake Taylor and
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Roeklands Reservoir.

Pine Lake were finished in 1920 and 1923
respectively, and Green Lake and Dock
Lake in 1933, These storages, located
Jjust south of the study area, were form-
erly natural swamps or lakes. Rocklands
Reservolr, located 15 km upstream of
Balmoral on the Glenelg River, was com-
pleted in 1953 and is the major storage
for the Wlimmera--Mallee supply system.
Water from the southward-flowing Glenelg

River 1s diverted north through a tunnel.

This collection of storages around the
Gramplans area comblnes with a network
of distribution channels to make up the
Wimmera--Mallee Domestlc and Stock Water

supply System, one the world's most
extensive gravitational supply systems.

Importance to Vlictoria

The Wimmera--Mallee system serves 28,500
sq. km of farmland in western and north-
western Victoria. Farms here produce
malnly sheep and cereals, including most
of the State's wheat and barley. About
70,000 people live in the area, two-
thirds of them in the towns. The system
also supplies water for 3,055 ha of
irrigated farms near Horsham and Murtoa.

The extensive distribution system, which
takes water from the Grampians and mid-
lands storages to where it will be used,
includes some 9,600 km of Rural Water
Commission (formerly State Rivers and
Water Supply Commission) channels and
some 6,500 km of farmers' channels. It
fills about 20,500 farm dams and the
storage basins of U8 towns each year.

Without this water, life in most parts
of the Victorian Mallee and Wimmera
would be difficult and the agriculture
of these two regions would be much less
productive.

Operation

Map 14 shows the area served by the

Wimmera--Mallee system and the headworks
storages. The plalns of the central and
northern Wimmera and the southern Mallee
slope away from the Grampians. Six main
channels take water by gravitation from
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any of the storages to anywhere in the
system, except for a lew elevated local-
ities. Some of these localities, how-
ever, can be served from particular
storages; in other instances pumping
statlons are required. Water 1s also
diverted from the Wimmera Rilver into
channels at Glenorchy and at Huddlestons
Weir, a further 15 km downstream.

To minimize evaporation and seepage
losses, the channels are run once a year
in winter. The northernmost points are
watered first, and those nearest the
headworks storages last. Most towns
pump from a holding reservoir into
elevated tanks for distribution. Most
Wimmera--Mallee residents collect rain-
water 1in tanks for domestic use.

The total volume of water used annually
in the system varles greatly, but aver-
ages about 118,000 ML a year for domest-
ie and stock supplies, and 27,000 ML for
irrigation. The annual diversions from
the Wimmera River vary widely depending
on the water available. 1In a 5-year
period durilng the early 1970s they var-
ied from 2,500 ML to 43,000 ML.

New waterworks

Development of the water resources of
the Gramplans appears to be approaching
its ecconomle 1limit. However, the Rural
Water Commlssion 1s currently 1lnvestiga-
ting the adequacy of supply and possible
means of augmentation of the Wimmera--
Mallee system.

Improved efficiency

Although few opportunities to conserve
more water exist at the head of the sys-
tem, considerable water can be saved by
improving methods of distribution in the
Wimmera and Mallee.

The earthen channels used at present are
inefficlent. Water losses from them are
very high, particularly north of Hope-
toun in the Mallee, because of seepage
Into sandy solls and evaporation. This
results in an average of only 26% of the
water released from storage being de-
livered to the users. Efficiencles vary
from 65% in the southern Wimmera to 20%
in the northern Mallee. A small piped
system west of Ralnbow has been very
successful - 1t supplles an area of
10,000 ha of farmland by gravity from
the town storages; use of pipelines here
has saved a large quantity of water.

Fipeline installation alsoc results in
improved quality of the water dellvered,
as the water in open channels 1is unpro-
tected and bank wash causes turbidity.
It 1s expected that, wherever practic-
able, pipelines will ultimately replace
the earthen channels.

Urban Water Supply

Ten Water Boards or municipal bodiles
provide water servlices for towns within
the Wimmera area. The Rural Water Comm-
ission administers the water supplies of
another 13 towns 1n the area, while



Typical Wimmera water supply channel.

V/Line (formerly Victorian Railways)
controls supplies to the town of Serv-
iceton.

Detaills of the town water supplies are
set out in Table 27. The majority of
these towns use excavated earthen stor-
ages and pump into standpipes to supply
the reticulation system. The exceptions
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to this are Antwerp, Dimboola, Dooen,
and Jeparit, which have storages filled
by gravity, although Dimboola has a
split-level system, wlith the high-level
storage being suppllied by pumping from
the low-level storage.

The western part of the study area 1is
not served by the Wlmmera--Mallee system
and has no natural watercourses. Hence
all towns here depend on groundwater f{or
domestic supplies. Some schools have
also needed to develeop thelr own bores.
Fortunately, this western reglon over-
lies a large resource of good-quality
groundwater assoclated with the Duddo

Limestone. The towns of Nhill, Kanilva,
Lillimur, Miram, Serviceton, and Goroke
all have reticulated water supplles that
use groundwater.

As well as reticulated supplies, most
residents use ralnwater collected in
tanks as a supplementary supply lfor dom-
estic uses such as drinking, cookilng,
and washing. Some of the small settle-
ments, such as Tarranyurk, Corack East,
and Lubeck, draw water from public or
councll tanks by permlt. In the west,
small settlements - including Gerang
Gerung, Lorquon, Minlmay, Netherby, and
Yanac - draw water from bores maintained
by the local community, to supplement
water collected in private tanks.

Treatment

The water supplled to Horsham, Donald,
and Murtoa is chlorinated prior to de-



Table 27

TOWN WATER SUPPLIES

LN population

Approximatel

2
Detalls of supply

A. Administered by Rural Water Commission - all supplied from the Commission's
Wimmera--Mallee domestlic and stock system

Antwerp 34
Birchip 895
Brim gy
Dimboola 1,675
Dooen 50
Jeparit 538
Jung 87
Minyip 567
Natimuk g2
Pimpinio 86
Rupanyup Lob
Watchem 195
Wycheproof 938

B. Administered by local water authorities

Charlton 1,300
(Charlton Water Board)
Donald 1,600

(Donald Water Board)

33 ML storage capacilty
387 ML storage capacity
66 ML storage capaclty
427 ML storage capacity
18 ML storage capacity
226 ML storage capacity
22 ML storage capacity
114 ML storage capacity
(230-ML storage under construction)
95 ML storage capacity
35 ML storage capacity
173 ML storage capacity
108 ML storage capacity
531 ML storage capacity

Water gravitated from Water Commission
channel to 753-ML storage and then to
pump station and 730-kL service basin

Water gravitated from Commission channel
to 550-ML storage, pumped to 2.95-ML
standpipe and 182-kL high-level tank,
and chlorinated prior to dilstributlon



Table 27 (continued..)
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1 2
Approximate
T
own population Detalls of supply

Goroke 370 Supply from local bores

(Kowree Water Board)

Horsham 12,580 Water gravitated from Commlission channel

(City of Horsham) to 206-ML storage, two service storages,
and then pumped to 1-ML roofed elevated
storage; water supply 1s chlorinated

Kaniva 1,100 Supply from bores

Lillimur

Miram

(Shire of Kaniva)

Kiata (Shire of Dimboola) 25 Supply from local bore

Murtoa 1,025 Supply 1s taken from Commission channel

(Murtoa Water Board) to Lake Marma and pumped to town stand-
pipe; water is chlorinated prior to
distribution

Nhill 2,150 Water supply from several bores within

(Nhill Water Board) township to ground-level and elevated
storages

Serviceton 85 Supply from local bores

(ViLine)

Warracknabeal 2,880 Supply drawn from Commission's Lake

(Warracknabeal Water
Board)

Whitton storage and fully treated, ine-
luding sedimentatlon and chlorinatlon,
prior to distribution through retic-
ulation system

l. Source:

2. Source:

Part A - Census 1981 and Rural Water Commission
Part B - Local water authorities
Rural Water Commission and Department of Water Resources
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livery. Warracknabeal's water supply is
treated by sedimentation prior to chlor-
ination and distrilbution. All other

supplies are untreated.
Future demand

Urban consumption of water has risen
slowly over the past decade. This rise

Groundwater i8 the major source of stock
supplies in the west of the study area.

is due to greater use for watering
sports-grounds and gardens, and to
greater usage within homes.

Farm Supplies
Surface water

Farms in the central and eastern parts
of the study area are served by the
channels of the Wimmera--Mallee domestic
and stock system.

Farm dams are also an important source
of supply in the study area. Most dams
have about 1 ML capacity, but a few go
up to 30 ML. Household supplies are
drawn from tanks. River flow and sup-
plies 1in lakes and swamps are also used
where quallty 1is sultable. Water is
pumped from the river 1into storages, and
then used for stock and domestlc supply
or irrlgation.

Groundwater

In addition to the use of surface water,
farmers make considerable use of ground-
water for both stock and domestlic supp-
lies, especlally in the western part.

Under the Groundwater Aet 1969, any per-
son who wishes to use groundwater 1s
required to either register or license
the bore. If 1intending to drill a bore
for any purpose, the landholder is re-
quired to apply to the Department of
Minerals and Energy for permissiocn to
drill. Any proposal to drill a bore for



Early bore construction in the Wimmera.

irrigation use 1s then referred to the
Rural Water Commission for comment on
the possibility of interference with any
other known bore. The Commission also
advises the Department of Minerals and
Energy of the conditions under which 1t
would issue a licence to authorize ex-
traction from the bore. As at October
1983, the study area contained about 280
licensed bores (see Map 15). Appendix 4
lists all authorized bores in the study
area, and indicates thelr use.

Irrigation
Surface water

A number of small irrigation permit
areas in the study area are suppliled
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from the Wimmera--Mallee domestic and
stock system. Several are located near
Coromby, north of Murtoa, while others
are centred around Horsham to the south
(see Map 7).

Estimated surface water utilization for
irrigatlon on the permit areas totalled
5,169 ML during 1982/83, a drought year
(see Table 28). This volume, which re-
quired the release of some 7,400 ML from
the Wimmera--Mallee storages, was a rec-
crd figure.

Table 28
WATER DELIVERED IN IRRIGATION AREAS
(1982/83)
Centre Water delivered
(ML)
Horsham B78#%
Murtoa H!EQI
Total 5,169

# Because some of the irrigation permit
areas lle ocutside the study area, the
figure given 1s for the amount of
water known to have been delivered in
the study area.

Source: Rural Water Commisslon

In addition to this, private diversilon
for irrigation in the study area uses
some 1,600 ML annually, as 1indicated in
Table 29. These schemes are mostly op-
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erated by 1ndivlidual land-owners under
licences or permits lssued by the Rural
Water Commission. Many of the land-

owners also have licences to site their
pumps, plpelines, and channels on publie
land.

Table 29

DIVERSION PERMITS FROM SURFACE WATERS

Domestic Domestic Dairy Irrigation Miscell.

(No.) and and (No.)

Stream/Lake stock domestic No. Area Vol.
(No.) (No.) (ha) (ML)

Lake Natimuk - - - 1 20 120 -
Rlchardson River 1 1 - i 32 200 -
Wimmera River 16 14 1 47 215 1,280 1
Yarriamblack Creek 2 e - - - - -
Yanac Swamp 1 - - i = - -
Total 20 17 il e 268 1,600 1
Source: Rural Water Commission (1983)
Due to the intensity of use of the water western part of the study area. As at

resources in the area at present, and to
the salting hazard in many of the
streams, any expansion of irrigated ag-
riculture using surface supplies 1in un-
likely.

Groundwater

Currently, a limited amount of ground-
water is used for irrigation in the

October 1983, 30 irrigation bores had a
total licensed volume of 2,670 ML per
year., Appendix 4 and Map 15 may be con-
sulted for detalls.

Adjolning the study area in South Aus-
tralia, high-ylielding central pivot
irrigation systems in operation utilize
groundwater from the Duddo Llmestone.
There is interest in developing similar
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schemes, using the same aquifer system,
on the Victorian side of the border,

Recreational Lakes

The Rural Water Commission provides
water for ten recreational lakes from
the Wimmera--Mallee system, dependling on
available supplies. Five of these lakes
are within the Wimmera study area.

A total of 1,380 ML may be made avail-
able to these lakes 1f the total volume
of water stored equals or exceeds
350,000 ML, coincident with supply being
avallable to a partlcular lake from the
channel system.

The approved lakes are Wooroonook Lakes,
Donald Park, Lake Watchem, Lake Corack,

Weeroonook Lakes - recreational lakes
supplied from the Wimmera--Mallee
syatem.

and the Yarrlambilack Creelt at Warrack-
nabeal.

Rilver Improvement

The River Improvement Act 1958 provides
for river improvement and maintenance
works to be carried out, and enables the
constitution of river improvement dist-
ricts under the control of a single au-
thority.

Apart from such works, the Adet also
makes provision for carrying out drain-
age works and for rating lands within
the distriet that such works benefit.

Works 1include the use of structures to
reduce flooding and eroslon, the removal
of weeds and silt, and re-grading of the




252

river-bed. Fallen timber may be removed
from rivers or alternatlvely placed
against thelr banks to control erosion.

Only one River Improvement Trust oper-
ates in the Wimmera: the Avoca River
Improvement Trust 1n the far north-east
of the study area.

The principal alm of river management 1s
to achleve a reasonable balance between
the stable carrying capacity of a stream
and the protection or enhancement of its
assoclated wetlands and frontages.
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Often the utilities and services essent-
ial to modern community living are loca-
ted on public land. They may lnclude
facllities for transport, communica-
tions, navigation, power supply, waste
disposal, or alrstrips. This chapter
describes the major utilities 1n the
study area and attempts to assess future
requirements in certain filelds.

Waste disposal

Disposal of the waste produced by urban
communitlies ecan be a problem for munici-
pal authorities. The selection of new
disposal sites can be difficult; in many
cases, little suitable land remains near
towns, and conflict may arise between
waste disposal and the recreational and
conservation pressures for the same
areas.

The illegal dumping of rubbish on publile
land is of widespread concern, and even
the licensed tips have caused problems
with fire risk, windblown material, and
unsightliness.

Throughout the study area, the authorlt-
les mainly dispose of solld waste by the
landf'ill method - using natural depress-
lons or old excavations. Generally, the
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UTILITIES

tips serving the towns occupy either
freehold land or public land specif-
ically reserved or licensed for waste
disposal.

Sewage-treatment works processing both
domestlic and 1industrial waste operate
for 12 of the major population centres
of the study area; two further sewerage
systems have been proposed. Effluent
from these systems 1s generally disposed
of via irrigation works. Further det-
ails on the sewerage authorlties are set
out in Table 30.

Electricity supply

The State Electricity Commission of
Victoria supplies electricity from the
State high-tension grid network. A
single-circuit 220-kV line crosses the
study area from south to north connect-
ing the Horsham and Red Cliffs terminal
stations. The easement for this trans-
mission line mainly occuples private
land, but dces pass through the Longer-
enong campus of the Victorlan College of
Agriculture and Horticulture.

There are no Commlission power statlions
in the area and no other major trans-
mission lines are planned at present.
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Table 30

SEWERAGE AUTHORITIES

Town Controlling body 225:i:§iﬂn Method of treatment Disposal of effluent
Birchip Shire of Birchip 900 Stabilization lagoons located Grass irrigation
1.5 km east of Birchip
Charlton Charlton Water Board 1,300 Biological oxidation in Irrigation
stabilization lagoons south-
west of Charlton
Dimboola Hindmarsh Water Board 1,800 Preliminary sedimentation Irrigation on 12 ha
tank, separate tank for the of adjacent land
digestion of the sewage
solids, trickling filter and
sludge drying beds; works
located to the south-west of
Dimboola
Donald Donald Water Board 1,600 Oxidation lagoons located Irrigation
1.5 km to the south of the
town
Horsham City of Horsham 12,600 9.9 ha of lagoons, an oxid- Estimated 30--35% by
ation ditch, clarifier and irrigation of 40 ha
sludge drying beds located of land adjacent to
3 km south-west of Horsham treatment works, re-
(outside study area) mainder to McKenzie
River immediately
upstream of con-
fluence with Wimmera
River
Jeparit Hindmarsh Water Board 550 Lagoons north-east of 6 ha of land irrig-

Jeparit

ation



Table 30 continued

Town

Controlling body

Population
sewered

Method of treatment

Disposal of effluent

Kaniva

Murtoa

Nhill

Serviceton

Warrackna-
beal

Wycheproof

Shire of Kaniva

Murtoa Water Board

Nhill Water Board

Shire of Kaniva

Warracknabeal Water
Board

Wycheproof Water
Board

1,000

1,000

2,000

85

2,700

940

Kaniva is divided into two
drainage basins by a low
ridge crossing the north-
ern portion of the town;
therefore there are two sep-
arate treatment works sit-
uated 2.5 km north and 2 km
south of the town;

treatment is by anaerobic
settling and digesting
lagoons and aerobic oxidizing
pools

Sedimentation and sludge
digestion at treatment works
located 1 km north-west of
the town

Trickling filter at treatment
works located to the south-
west of Nhill

Lagoons located to the north
of Serviceton

Trickling filters at treat-
ment works located 1 km south
of the town

Primary and secondary lagoons
located to the west of
Wycheproof

Confined seepage and
evaporation areas

12 ha of land
irrigation

15 ha of pasture
irrigation

l ha of pasture

65 ha of pasture
irrigation

Land irrigation



256

Table 30 continued

Population

Town
sewered

Controlling body

Method of treatment

Disposal of effluent

Proposed works

Minyip Shire of Dunmunkle

Rupanyup Shire of Dunmunkle

On a 20-ha treatment site to Land irrigation

be located 1.2 km north of

the town, treatment will be
by stabilization lagoons

On a l6-ha treatment works
site to be located 2.5 km

Land irrigation

north of the town, treatment
will be by stabilization

lagoons

From the Horsham termlinal a medium-volt-
age 66-kV transmission line runs to the
Nhill sub-statilon, and a 22-kV line runs
to Warracknabeal. This wlll become a
66-kV line in a few years, following
constructlion of a sub-statlion at
Warracknabeal. A 66-kV line runs to the
Charlton sub-station from the Bendigo
terminal statlon. Further distribution
of electriecity throughout the area, and
toc the consumers, occurs vla a substan-
tilal network of 22-kV and 12.7-kV
distribution lines.

Most of these sub-transmission and
distribution lines run in road reserves,
although some of them cccupy easements -
usually on private land.

Construction of power lines along the
easements of existing road reserves en-
sures ready access for maintenance wveh-
icles. In some cases, however, 1t may
requlire the destruction of some roadside
vegetation to meet the easement widths
that the Commission desires for mainten-
ance of power-line safety and security
and minimizing of fire risk.

Road transport

The Road Construction Authority (R.C.A.)
has the responsibility for constructing
and maintaining the State's major road
systems. In the Wimmera, these include
the Western (which forms part of the
national highway system and 1is funded by



the Commonwealth government), Calder,
Sunraysia, Borung, Henty, and Wimmera
Highways.

Some routes, defined as 'roads' by the
R.C.A., form further links between
settlements and come under the control
of the relevant municipalities. Others
are the sole responsibility of the muni-
cipalities or the Department of Conser-
vatlon, Forests and Lands - within thelr
respective areas of control.

Road reserves often contaln significant
remnants of the original vegetation,
particularly where they pass through
agricultural country, and often make an
important contribution to the local
landscape.

The R.C.A. 1s currently planning a devil-
ation of the Western Highway to bypass
the township of Dimboola. Thls proposal
will affect a small area of public land
adjacent to the Dimboocla Cemetery.

Apart from some improvements to existing
alignments, the Authority has no other
plans for major highway construction in
the study area.

Airports

Five major aerodromes owned by the res-
pective municipalities and licensed by
the Commonwealth Department of Aviation
are located at Horsham, Warracknabeal,
Nhill, Wycheproof, and Birchip. In
addition, a number of authorized landing
strips are scattered throughout.

BE861 /B5—18
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Rail transport

The only passenger rall services run by
V/Line (formerly Victorian Railways) in
the study area are those along the main
lines from Melbourne to Adelaide and
Mildura. The Melbourne--Adelaide line

Loading wheat at Wycheproof railway
aiding.



258

passes through Murtoa, Horsham,
Dimboola, and Nhill to the border at
Serviceton, while the Melbourne--Mildura
line passes through Donald and Birchip.
V/Line also provides passenger bus serv-
lces over several routes 1in the Wimmera.

V/Line operates a number of frelght
lines and has regional freight centres
at Horsham, Warracknabeal, Nhill, and
Donald. Several small feeder lines run
to these centres.

Cartage of wheat makes up by far the
largest part of V/Line's freight traffic
in the area. The busiest time of the
year for the rallways thus comes in Dec-
ember and January, when the wheat harv-
est is fillling the silos at every slding
on the lines through the Wimmera. Grain
has to be moved to the large 1inland
storage depots at Marmalake near Murtoa
and Dunolly in the North Central area,
and on to the ports of Geelong and Port-
land for export or to Melbourne and
Ballarat for domestilc use.

Bumper wheat crops llke that of 1983/84
can severely tax the capacities of both
the storages and the frelght system.

Military use

The Australian Army has no recognized or
proclaimed training areas here, although
the Big Desert Training Area abuts the
northern boundary of the study area.
This has been used infrequently in the
past, and the Army does not expect to
increase the usage rate in the future.

Other uses

Publiec utilities and institutions occupy
land for schools, cemeteries, trigono-
metrical stations, publie buildings, and
municipal depots. Small parcels of
public land are continually required for
such uses.
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23. LAND USE

Precedling chapters of thils report have
described the natural resources of the
study area and discussed the existing
and potential utilization of resources
on public land. Hazards assoclated with
these uses have also been considered.

Groups with a wide range of interests
are making growing demands for resourc-
es on public land. In such a situation
the interaction of wvarious uses becomes
an 1lmportant issue that must be consid-
ered before decilsions can be made on the
allocation of that land. This chapter
examines the nature of the interactions.

Land use compatibility

Each type of land use requilres a certailn
set of resources for 1ts operation, and
these have been discussed 1n relevant
chapters. In many cases the resources
required overlap in both time and space,
thus providing a source of potentlal
conflict. Moreover, the operation of
each will have a series of direct and
Indirect effects on most other uses.
These effects may be considered as:

¥ beneficial - resulting in an increase
in another activity or activities
(complementary uses)
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* harmful - resulting in a decrease 1in
another activity or activities (comp-
etitive uses)

* negligible - having no effect in
either direction (supplementary uses)

The nature of these effects wlll deter-
mine the degree of compatlbllity between
two or more land uses, and hence their
ability to be combined in order to ob-
tain the best combination of uses on a
land management unit. In practilce, sev-
eral amellorating factors operate, whilch
include the following:

* Activitles occur at different levels
of 1ntensity. (Incompatibility bet-
ween two actlivities at a high intens-
ity may be reduced if the operations
of one become less intensive.)

* Some activities occur for a short per-
icd, thus restricting their effects
and allowing other activities to con-
tinue in intervening perilods.

¥ Often an activity only occurs In a
small part of a wider area, thus loc-
alizing 1its effect. (This enables
other activitles to continue in the
general area.)



¥ Compatibility between uses 1in an area
changes over time as the once-harmful
effects of one activity are lessened.

* Prevailing social attlitudes towards
the tolerance of harmful intereffects
may change. (In some cases improved
technology helps change these attitud-
£5.)

* Skilful management techniques can re-
duce possible competltive effects of
an activity on others.

Land use flexibility refers toc the de-
gree to which any one activity precludes
(by 1ts operation) other activities'
utilization of a given resource. Flex-
ible uses 1include those having elther
negligible or beneficial effects on
others.

The following sectlons give a general
outline of relations between broad land
use categorles in the study area. Thils
report does not deal with relations be-
tween varilous activities or aspects
within each majJor category of use, al-
though the same principles would apply.
Those between various forms of recreat-
ion, however, are briefly consldered.

Agriculture

Clearling of land for agricultural prod-
uction has benefited some native animals
by lncreasing the area of grassland and
forest margins, while farm dams and irr-
lgation works may have extended the

range of some amphiblans, reptiles, and
birds. MNevertheless, agriculture is
normally Ilncompatible with most aspects
of nature conservatlon, since most spec-
ies are severely reduced in number or
even elimlinated by the removal of their
habitat and the introductlon of alien
plants and animals.

On the other hand, agricultural activit-
ies often form a dominant feature of the
rural landscape.

Agriculture can affect water production,
as the conversion from forest to grass-
land can alter the volume and timing of
run-of'f, which in turn may lead to in-
creases in total water yield, turbidity,
and salinlty, as well as a reduction in
summer stream flow. Pollutilon may also
result from injudicious use of ferti-
lizers and pesticldes or from the con-
centration of stock near watercourses.

Forest grazing can confllct with nature
conservation because of the disturbance
to the environment caused by stock graz-
Ing and watering, and the 1introductlon
of allen plants. It is also competitive
with some forms of recreation that re-
quire natural environments and, by re-
ducing native ground flora that provide
nectar and pollen for honey bees, it can
compete with apiculture.

Apleulture

Since the bees serve the useful function
of cross-pollination, apiculture may



complement agriculture. It relies large-
ly on native flora and so is supplement-
ary to timber production, recreation,
water production, and some aspects of
nature conservation. Bees do compete
with native fauna for nectar and pollen,
but the significance of this competition
and 1ts ecologlical effects remain large-
ly unknown.

Timber production

This 1s a relatively flexible land use,
particularly when carried out at a low
intensity. It 1s compatible wilth forest
grazing, honey production, and all but
the strictest forms of nature conservat-
lon. It can benefit some forms of out-
door recreation by providing access
tracks for walking and pleasure driving.

Harvesting operations can immediately
degrade wvegetation, 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 1lncreases and when most or all
of the trees in the stand are cut.

Increasing the levels of hardwood pro-
duction decreases its compatibility wilth
other uses, such as nature conservation,
apiculture, and many forms of recreat-
ion.

Intensive practices may favour certain
commercially valuable specles, remove
trees containing sites for animal nest-
Ing, 1limit the slze to which trees are
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allowed to grow, intensify harvesting
activities, and require the increased
use of fire.

Hardwood timber production in certain
parts of the study area competes with
recreational activities requiring soli-
tude. It could also be consldered to be
in competition with agricultural produc-
tion on those areas of forested public
land that have potential for agricultur-
al development.

Water conservation

The production and utilization of water
is an important use of public land. To
some extent it is competitlve with agri-
culture, timber production, mining, and
recreation (depending on the intensity
of these uses, the management technlques
employed, and the intended use of the
water).

The hydrology of the surface dralnage
system in most of the study area has
been significantly altered by use of
water within and outside the area. While
this management of water 1ls a necessary
part of land management for food and
fibre production, it can affect the val-
ue of wetlands for wildlife habitat and
the health and vigour of some of the
river red gum woodlands to the north of
the study area.

Activities such as logging, road-making,
quarrying, clearing, and grazing can
cause soil disturbance and reduce absor-
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ption by the scil, leading to Ilncreases
In surface run-off, stream turbidity,
peak flows, siltation, and eroslon.

As well as contributing to the guality
and quantity of stream flows, publilc
land also contributes to the qualilty and
quantity of the groundwater, a valuable
resource in the western part of the
study area. Recharge of underground
water supplles can be decreased if run-
of I is increased by clearing vegetation,

In many cases, activities using parts of
catchments away from storage areas do
not pose a substantlal threat to either
water gquality or yleld. The use of land
as a catchment 1s therefore normally
complementary with nature conservation
and, tec varylng degrees, with other ac-
tivities.

Water storages 1lncrease the opportunit-
les for some forms of recreation, such
as lakeslde plenicking and water-based
activitles.

Storages, however, can adversely affect
nature conservation. Inundation by
water obviously destroys the original
habltat, and the storage may alter flow
regimes, affect water temperature and
oXygen content, and consequently affect
aquatic and riparian vegetation and
wildlife habiltats downstream.

On the other hand, storages also create
an aquatic habltat, supporting fish and
waterfowl.

Compatibllity between water utilillzation
and nature conservation can be enhanced
by the design of structures and operat-
ion procedures,

Nature conservation

This is generally compatible with a wide
range of uses, such as water production,
apiculture, and low-intensity recreat-
ion. It tends to compete with any act-
ivity that radically changes the natural
vegetation, such as mining, agriculture,
urban development, or Iintensive timber
production.

Excesslive use for recreation is a prob-
lem in some areas of wvalue for nature
conservation, because these areas are
often used primarily as lelsure re-
sources. The other aims of parks and
reserves (bioclogical conservation, land-
scape preservation, and research oppor-
tunities) can therefore be threatened.

Areas set aslde specifically for refer-
ence must be managed to exclude activit-
ies other than particular forms of
sclentific study. Thils use is comple-
mentary with nature conservation and
water production only.

OQutdoor recreation

Outdoor recreation encompasses a wide
range of activitles. Thelr relatlons
with other uses vary according to thelr
type and intensity. Some sports such as
golf, horse-racing, and range shooting



require their own specialized areas and
are therefore incompatible with most
other uses. Most recreational activities
are relatively flexlble, however, and
can be accommodated in areas managed
primarily for other uses.

A single land use 1n a partlicular area
may conflict with one type of recreation
and yet complement another. For example
an abandoned quarry may mar a panocramic
view yet provide an ideal slte for gem
fossicking or riding trall-blkes. Sim-
ilarly, forestry tracks may reduce the
value of an area for bushwalkers seeking
natural surroundings, but make it more
accessible for picenicking.

come pursults such as adventure driving,
fishing, and bushwalking can become
self-competitive, especially at high
usage rates.

Certaln water-based activities such as
water-skiing may be incompatible with
nature conservation. Such confliect can
sometimes be alleviated by zoning cert-
ain sections of the water body for spec-
ific activities.

Urban and industrial uses

Urban areas contain a multitude of d4diff-
erent activities that collectively are
competitive in space with most non-urban
uses, including agriculture, timber pro-
duction, aplculture, water conservatlon,
mining, and many forms of outdoor rec-
reation. Moreover, the presence of

263

urban areas - by intensifying the
utiligation of, or requirement for, most
resources - undoubtedly compounds the
competition between many activities in
adjacent areas of public land.

Extractlve industries

Mining, quarrying, and shallow gravel
extraction can be competlitive with most
forms of land use through site disturb-
ance, roading, and pollutlon. Competit-
ion 1s usually localized, however, and
1ts degree depends on the type and scale
of operation. Underground mining does
not usually involve as much site distur-
bance as open-cut mining or surface
stripping, but dumplng of waste materilal
such as mine tailings may still conflict
with other uses.

Many conflicts between extractive indus-
trles and landscape are leocallized, but
they may be serlous where values are
high or the operations obvious. On the
other hand, some quarries provide the
opportunity to study the local natural
history, and open sites for the collec=~
tion of fossils and gemstones.

Exhausted quarrles and open-cut mines
are often useful for water supply or
rubblsh disposal, or as sites for such
recreation as trail-bike-riding.

Publie utilities and transport

Generally the provislon of these servic-
es requires allocation of small areas of
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land only, but in most cases this repre-
sents an Inflexlible use. Due to growing
recreatlonal pressures and more interest
in nature conservation at a local level,
waste-dlisposal problems are increasing.
Most dlsposal sites are generally regar-
ded as unslghtly, sometimes produce
offensive odours, and, 1if not carefully
managed, may have detrimental effects on
other uses such as water productilon.

Cleared easements for transmlssion lilnes
or gas or water pipes compete with vege-
tation and some wildllife habitats, and

may be unattractive. Llkewlse, the
measures taken to reduce the risk of
fire along transmission lines may con-
flict with other uses. Agaln, telecom-
munlcation facilltles on peaks or ridges
can conflict with scenic and other wval-
ues, especlally when constructed in
attractive or remote landscape.

These services and most others are gen-
erally considered essential. However, a
measure of compatiblility with other uses
can be achleved by careful siting, loca-
tion, and design to minimize conflicts.



PART IV

BLOCK DESCRIPTIONS
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BLOCK DESCRIPTIONS

In this part of the report, the study
area has been divided intoc six blocks.
For each block, the locatlion and land
tenure, the nature of the land, present
uses, capablility for various uses, the
present condition of the land, and llke-
ly land-use hazards are described.

A consistent format of headings and sub-
headings has been used, to help the
reader compare specific information for
various blocks. Some sections deal only
with the public land. These include
vegetatlion, recreation, and timber pro-
duction. A key dlagram at the beginning
of each description gives the approxi-
mate location of that block in the study
area, while Map 2 shows greater detall
for all blocks.

'Capability! refers to the suitability
of public land for various uses. Its
assessment 1s based on a number of con-
siderations, 1ncluding the i1nherent
characteristics of the land, its proxim-
ity to centres of populaticn, the level
of accessibility within 1t, the relative
scarclity of the type of land, and the
hazards associated with the various
uses.

Capabilities are given in general terms
only, because the amount of information
available has varied from block to block
and because some of the values have been
difficult to quantify. In assessing
capability, comparisons have been made
with other blocks and with other parts
of" the State.
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1. TELOPEA DOWNS

A. General

Telopea Downs block occuples some
104,000 ha in the far north-west of the
area, Approximately 4,900 ha 1s public
land, mainly unreserved Crown land that
forms southern extensions of the large
Big Desert Crown land block to the
north. The remainder comprises a number
of Crown land reserves, 1lncluding sever-
al stone reserves. 1in additlon, the
Murrayville Track and the Murrawong
North Road lie within S-chain (100-m)
reservations,
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1. TELOPEA DOWNS

B. HNature of the Land
1. Climate

Average annual rainfall decreases from
450 mm in the south-west to 375 mm in
the north-east. Telopea Downs, the only
township within the block, receives 437
mm.

2. Geology and geomorphology

The Big Desert consists of irregular
sub=-parabolic dunes and sandplains of
Quaternary Lowan Sand. The encroachment
of sands into western Victoria from
South Australia toock place during the
last major arid perlod, which peaked
between 18,000 and 16,000 years ago.

The sands are contiguous with those of
the Little Desert further south. Al-
though irregular, the dunes show some
degree of order that reflects the influ-
ence of the prevailing winds that formed
them,

Also, occasional exposures of the under-
lying Parilla Sand occur as 1isoclated
ironstone-rich outcrops and ridges ex-
tending as remnant coastlines of the
retreating Pliocene sea; they consilst of
marline sand, sandstone, and sllt.



3. Solls

Deep pale uniform sand soils with darker
brownish B horizons predominate on the
sandy dunes and rises., Sandy mottled
yellow duplex solls occur on the poorer-
drained inter-dune plains.

f{, Vegetation

Mallee--broombush 1s the main vegetation
type on most of the public land areas in
this block. Yellow mallee 1s the most
common species of the upper stratum,
with green mallee and slender-leaf mal-
lee also present 1n many areas. Broom
honey-myrtle and broom baeckea domlnate
the scrub layer.

On the sandier ridges the mallee-<broom-
bush assoclation grades into woodlands
or open scrub of brown stringybark with
a heathy understorey, and occasionally
into treeless heath. These are the
northernmost occurrences of brown
stringybark in Victoria.

Some areas of mallee~-broombush in this
block contaln patches of yellow mallee
cpen scrub without a broombush under-
storey. These often have an understorey
dominated by porcupine grass.

5. Fauna

The low mallee--broombush and brown

stringybark vegetation found here supp-
orts relatively few species of mammals,
but a wide wvariety of birds. The west-
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Within the study area, Mitchell's hopp-
ing mouse is restricted to the heaths of
thies bloek.

ern grey kangaroco and sllky mouse are
common, as are a number of bats. Within
the study area Mitchell's hopplng-mouse
is restricted to the heaths of this
block.

Characteristic bilrd species include the
emu, Mallee fowl, spotted nightjar,
southern scrub-robin, red-lored whist-
ler, crested bellbird, splendid falry-
wren, shy hylacola, and tawny-crowned
honeyeater. The inland thornbill is
restricted to thils part of the study
area, as is the Australian bustard.

A number of large reptiles are adapted
to the open ground beneath the broombush
communities, and dragons, Ctenotus uber,
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The Big Desert is an important refuge
for the Auetralian bustard.

and shingle-backs are abundant. Other
characterlstic specles include common
scaly-foot and Morethia cobscura. Within
the study area the mallee dragon and the
rare snake Drysdalia marstersi are only
found in the mallee and mallee--broom-
oush open scrub of this block.

C. Present Use and Capablilities
1. Nature conservation

No conservation reserves exlst at pres-
ent in the Telopea Downs block. Only
relatively small areas of public land
with natural vegetation still oeccur and
these have a high conservation value.

The public land of the Blg Desert, which
extends into the study area north of
Telopea Downs and Yanac, 1s an important
refuge for Victoria's last remaining
population of Australian bustards. The
bustards feed malnly on private grazing
land, but usually close to scrub to
which they can retreat when danger
threatens.

These blocks also represent the south-
ernmost limits of distribution for sev-
eral Mallee species such as Mitchell's
hopping-mouse, emu-wren, splendid fairy-
wren, and the restricted and rare red-
lored whistler.

The largest block north of Yanac has
extensive stands of broombush that may
provide significant habitats for the
red-lored whistler and the western whip-



Mallee--broombusgh along the Murrayville
Track - the main tourist road into the
Big Desert.

bird, which 1s also rare and restricted
in Viectoria.

2. Hecreation

The northern areas of public land adjein
the larger areas of the Blg Desert north
of the study area. While no development
for tourism has occurred, these parcels
of fer opportunities for nature obser-
vation, camping, bushwalking, and the
use of recreation vehicles.

3. Timber production

Capability is low. Broombush (Melaleuca
uneinata) 1s harvested periodically from
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the 2,800-ha section of the Big Desert
to the north of Yanac.

4, Agriculture and apiculture

The publiec land has low to moderate
agricultural capabllity. Sandy soils
and high clearing costs are the major
limiting factors. Some 133,000 ha
granted to the AMF Soclety was developed
in the 1950s and 1960s, with varying
degrees of success. Supplles of good-
quallity groundwater from the Duddo Lime-
stone are awvallable.

There 1s very little grazlng on the
public land areas, most of which are
covered by thick scrub.

The Big Desert has a high capability for
honey productlion and for over-wintering
ol bees.

5. Water

The low rainfall, hlgh evaporatlion
rates, and highly permeable sandy scils
of the Blg Desert result in very little,
if any, run-off and therefore no pot-
ential for surface water production.

Groundwater assoclated with the Duddo
Limestone aquifer underlies the whole
area and bores yleld water wlth a moder-
ately low salt content of 1,000--3,000
mg per L. Thilis 1s suitable for stock
and for salt-tolerant plants. There 1is,
however, an area north of Broughton with
higher salt content.



Parilla Sand from the Murrawong North
Pit is used for road-making by the Shire
of Kaniva.

6. Minerals and stone

Sandstone of the Parilla Sand occurring
as outcrops among the Big Desert dunes
can be used for road-making. Several
shire-operated pits occupy Crown land.

D. Hazards and Conflicts

The dunes and rises are highly suscept-
ible to wind erosion if the sandy top-

soll is left in an exposed condition by
the removal of the protective native
vegetation or by the overgrazing of
pastures.

In dry years when marginal crops fail
and pastures are heavily grazed, the
dunes can mobilize and the sand in the
wind blast or sedimentation can damage
or destroy folliage on areas stlll pro-
tected by vegetatilon.

The grazing and digging activities of
rabbits pose a constant threat to soil
stability and agricultural production.
The numbers of these vermin fluctuate
conslderably, but can periodically
reach high levels in some areas.

Large wildfires also pose a serilous
hazard to farmland and any that occur
within the extenslve area of native
vegetation to the north of the study
area can readily be driven towards the
block by the summer northerlies. Fire
control is often difficult, due to the
lack of surface water and access prob-
lems in the sandy loose solls.

Extraction of road-making materials
and four-wheel-driving may conflict
with nature conservatlon.
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2. WARRACKENABEAL

A, General

Although in total area this 1s by far
the largest block, covering some
1,007,000 ha, it contains only about
31,600 ha of public land. It stretches
from the South Australian border to
Donald and includes most of the vast
Wimmera plains, nearly all of which have
been alienated and cleared for agricul-
ture.

The largest area of public land 1s Lake
Hindmarsh (14,800 ha). Seven blocks of
reserved forest have a total area of
some 3,400 ha. Five of these reserves
are found on the alluvial plain of the
Wimmera River east of Horsham - Brynter-
ion (600 ha), Barrabool (1,330 ha), part
of Marma (350 ha), Saw Pit Swamp (33
ha), and a sectlion of Yarrlamblack Creek
(53 ha). The other two areas of reserv-
ed forest - Glenlee (620 ha) and Barrett
(370 ha) - are the only substantial
timbered blocks remaining on the extens-
ively cleared Wimmera plains.

Other substantial areas of publie land
include Longerenong Agricultural College
(950 ha), Darlot Swamp (270 ha), and
Dooen Swamp (200 ha). There is a small
flora and fauna reserve at Dimboola.

BBG1 /85— 18

The rest of the public land comprilses
various stream frontages and reserved
and unreserved Crown lands,

B. HNature of the Land
1. Climate

Average annual rainfall ranges from 500
mm in the south-west - near the South
Australian border - to 350 mm at Brim in
the north-east. Annual evaporation
varies, from about 1,450 mm near Horsham
to 1,750 mm at Birchip in the north.

SCALE 1:2 250 000

2. WARRACKNABEAL
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Temperature, frost, and rainfall statis-
tics are listed in the climate chapter
for Horsham, Nhilll, and Warracknabeal,
together with rainfall data for several
other stations.

2. Geology and geomorphology

The Quaternary sands and clays of the
Woorinen Formatlon cover most of the
block. While further north in the Mall-
ee the dunes have relatively straight
gast--west regular forms, here they have

Cliffe developed in Parilla Sand on the
weatern side of Lake Hindmarsh.

a subdued to sheet-like form, becoming
indistinct and patchy towards the east.

West of the Yarriamblack Creek the dune
field l1s relatively continuous, and
north of the Little Desert the pronounc-
ed NNW--3SE ridges of underlying Parilla
Sand exert a strong influence on the
surface topography. The occaslional out-
crops of the Parilla Sand ridges, of
which the largest occcur at Lawlolt, are
often surrounded by deposits of Lowan
Sand. Swamps, commonly with associated
lunettes, occur 1In the lowlands between
the rldges.

The major dralnage system, the Wimmera
River, flows northward and feeds into
Lake Hindmarsh, a freshwater lake with
an extensive lunette system on the
eastern side. To the west of the river,
a serles of salt lakes and swamps follow
the course of an anclent river.

East of Horsham, in the south of the
block, lies an extenslve Quaternary
alluvial plain, bordered to the north by
low=-1ying deposits of the Parilla Sand.
North of the Minyip to Banyena area, the
undulating plain conslsts of a complex
of broad low dunes and sheets of the
Woorinen Formatlon with extensive expos-
ures of the alluvium cof the underlying
Pleistocene Shepparton Formation between
them.

Where the 3Shepparton material 1s absent,
low=1lying deposits of the Parilla Sand
may be exposed.



3. Solls

Grey self-mulching cracking clays are
widespread throughout thils block, occ-
cupying the poorer-drailned, lower-lying
areas. They are frequently found in the
depresslons between ridges or dunes and,
along with reddish-brown self-mulching
cracking clays, predominate on the Wimm-
era plains from Dimboola through to Lake
Buloke.

Hed duplex sclls predominate on the
gentle slopes and low crests west of the
Wimmera River, but become sub-dominant
to the east of the Wlmmera Rlver on
gentle rises and dunes or better-drailned
areas of the plain. Yellow mottled
duplex solls occur on the poorer-drained
parts of the plain west of the Wimmera
River. Yellow mottled duplex sclls with
sandy topsoils occur on the prominent
NNW--S3E ridges north of the Little
Desert.

Brown calcareous gradational solls are
found on the undulating plain of the
Wilkur area north-east of Warracknabeal,
and on some of the lunettes of Lake
Hindmarsh, but deep uniform sandy solls
are common on the majJor lunettes.

4, Vegetation

Almost all the vegetation on public land
throughout the block 1s gum--box--bull-
oak woodland, although remnants of
mallee open scrub do occur on some
public land on the northern Wimmera
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Grey self-mulching cracking elays are
widespread throughout this block. Most
support wheat.

plains. River red gum woodland II 1s
found along the Wimmera River, around
Lake Hindmarsh, at Dooen Swamp, and
around many of the lakes and swamps 1in
the west. Black box woodland 1 replaces
river red gum in less frequently flooded
parts, wlth tangled lignum as a frequent
component of the understorey.

Barrabocl, Marma, and Brynterion Forest
Reserves in the south contain the larg-
est remnants of the gum--box--bull-ocak
alllance, with yellow gum, grey box,
black box, yellow box, and bull-cak as
the major overstorey speclies. The
Barrett Forest Reserve 1s the only slze-
able block of native woodland remalining
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An interesting remnant of dumosa mallee
open serub in the Dimboola Flora and
Fauna Reserve.

on the grey clays of the central Wimmera
plains and carries woodland II of yellow
gum with bull-ocak and black box.

The sandier soils of the Glenlee Timber
Reserve and the public land south of
Lake Hindmarsh carry woodland II of
yellow gum, slender cypress pine, black
box, bull-cak, and belah.

A particularly interesting and sizeable
remnant of yellow mallee open scrub
occurs west of Ellam on a sandy lunette
of" Lake Hindmarsh. Here yellow mallee

grows with slender cypress pine, scrub
cypress pline, and a series of under-
storey specles more typical of country
further to the north.

An interesting remnant of dumosa mallee
open scrub can be found in the Dimboola
Flora and Fauna Reserve immediately
adjacent to the town. Smaller patches of
mallee scrub remain on many of the small
blocks of public land and road reserve
of the northern and western Wimmera
plains.

5. Fauna

Although most of this block has been
cleared, the many small areas of remnant
woodland do provlde habitat for a sig-
nificant number of native speciles,
especlally birds.

Mammals requiring hollows are found in
these areas, including the common brush-
tall possum and yellow-footed antechin-
us. Western grey kangaroos are common,
as are the introduced European rabbilt,
brown hare, and fox.

Birds are diverse and abundant; common
specles include white-plumed honeyeater,
brown treecreeper, strlated pardalote,
red-rumped parrot, sulphur-crested cock-
atoo, peaceful dove, sacred kingfisher,
buff-rumped thornbill, red-capped robin,
hooded robin, white-browed babbler,
white-winged triller, rufous songlark,
rufous whistler, and white-winged
chough.



Lace monlitors live in hollows in river
red gums along the Wimmera River, while
the marbled gecko and snake-eyed skink
inhablt leaf and bark litter at the tree
bases. Other common reptiles include
the bearded dragon and shingle-back.

C. Present Use and Capabilities
1. Nature conservation

Because of the high ratioc of cleared
land to natural vegetation, the remnant
public land blocks here often have high
conservation significance.

The Glenlee Timber Reserve contalns the
largest remnant of bull-oak--yellow gum
--black box woodland in the study area.
It supports a typical dry woodland bird
community, including the threatened bush
thick-knee, red-capped robin, and
Gllbert's whistler. The yellow gum
woodland alliances of the Wimmera are at
present poorly reserved 1n Viectoria's
conservation system.

The Barrett Timber Reserve also includes
a slzeable remnant of yellow gum--black
box--bull-cak woodland, and contalns a
number of interesting plant speciles.

Publlic land at Klata carries a remnant
stand of mature yellow gum--slender
cypress pine woodland, and it supports a
very diverse bilrd fauna.

The Wimmera River and Lake Hindmarsh
both have high conservation signifie-
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ance. The river red gum and black box
wcodlands that line the waterways act as
habitat corrldors through the study
area, allowlng the movement of migrant
and nomadlec specles as well as dispersal
of the young of many specles. The rlver
red gum woodland community 1s becoming
rare within the study area and also the
State, which has a detrimental effect on
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Common brushtail possume are found in
the remmant woodlands of this bloeck.
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hollow-dwelllng specles such as parrots,
cockatoos, owls, owlet-nightjars, king-
fishers, tree martins, and pardalotes.
These areas are alsoc havens for many
rare and endangered plant species.

Lake Hindmarsh 1tself is important for
waterfowl and wading bilrds, particularly
as a drought refuge. One of only three
Victorlan breedlng colonies of Austral-
lan pelicans occuples a splt near the
north-western corner of the lake. One
of the few breeding colonies of piled
cormorants in Victoria also occurs near-

by.

The Marma Forest Reserve contalns rem-
nant river red gum and grey box wood-
lands, which are both uncommon in the
study area. It 1s possible the squirrel
glider occurs here and alsc in the Bryn-
terion Forest Reserve.

Most road reserves contaln remnants of
the natural vegetation and act as corri-
dors for dispersal of blirds across the
extensive, largely treeless farmlands.
Reserves along minor roads and farm
tracks can be partlcularly significant
because they often carry more extensive
vegetation and are less disturbed.

Many of the swamps and lakes 1In this
block have significance as waterfowl
habitat. In particular, Lake Lawloit,
and Merwyn, Peechember, Red Gum, Yanac,
Boyeo, Tarranginnie, Nhill, Doocen, and
Darlot Swamps at times support high pop-
ulations of waterfowl and wading birds.

2. Recreation

Although the land consists mainly of
plains cleared for farming, the block
contains many 1interesting reserves.

The Wimmera River, with its public land
frontages, supports fishing, camplng,
plenics, and boating in some sectlons.
Lake Hindmarsh, Victorla's largest
freshwater lake, 1is also popular for
fishing, camping, and boatling.

Many small pockets of public land - some
near townships - are popular for pilcnics
and nature observation. Because of the
lack of unusual geographic or natural
features to otherwise attract visitors,
those areas near major roads have poten-
tial as resting places for travellers.

3. Timber production

Capability 1s low in the north of the
block. In the south, stands of river
red gum, yellow gum, grey box, and black
box occur along the Wimmera River east
of Horsham. They are managed to yleld
posts and other farm timbers and, less
frequently, sleepers and sawlogs. In
the Barrett and Glenlee Timber Reserves,
plantations of various eucalypt specles
and remnant woodlands of yellow gum and
black box are capable of yileldling small
quantities of fencing materlals.

Although yilelds are low compared wlth
those 1n the rest of the State, these
remnant woodlands are often significant



as a source of farm timbers for local
use.

4. Agriculture and apiculture

Much of the publile land has low capabil-
1ty for agriculture, but some of the
areas in the south carryilng gum--box
woodland have moderate capacity. Most
of the publiec land is held under grazing
licences.

The public land has moderate to high
capability for apiculture, but most of
the block 1is cleared freehold land.

Up to 16 professional fishermen operate
on Lake Hindmarsh, catchling malinly

Yarvriambiack Creek at Warracknabeal.

English perch (redfin), and sometimes
yabbles., Some of them also employ a

crewman, resulting in employment of a
further 8 or 9 men.

5. Water

Despite the slze of the block, the com-
bination of low rainfall and lack of
significant slopes means that run-off is
minimal. The majJor contribution to
watercourses such as the Wimmera River,
Dunmunkle Creek, and Yarriambliack Creek
comes from run-off from the Grampilans
and Pyrenees Ranges outslide the area.
In faect, east of the Wimmera River, the
dams and storages of many towns and
properties are supplemented from the
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channels of the Wimmera--Mallee Domestile
and Stock Water Supply System. The
Gramplans to the south provide the bulk
of this water.

Several small irrigation permit areas,
suppllied from the Wimmera--Mallee domes-
tic and stock system, are located near
Murtoa and Horsham.

The groundwater underlyling the block
from just west of the Wimmera River to
the eastern boundary 1s highly saline
and low-ylelding. It 1s assoclated with
the Parilla Sand and Renmark Group aqui-
fers and, where 1t reaches the surface,
results 1In salt lakes or saline areas.

West of thls zone and through to the
South Australlan border, groundwater
ylelds and quality improve considerably,
particularly in the south. Bores draw-
ing from the Duddo Limestone aguifer
provide much of the stock and domestic
requirements of the area.

6. Minerals and stone

Desplte the size of the block, gypsum
and common salt are the only minerals
commercially extracted. There are also
quarrlies for obtalning road-making mat-
erials from Parilla Sand outcrops in the
west, a small llmestone plit north of
Netherby, and sand extraction sites on
lunettes on Lake Hindmarsh and at Dooen.

Gypsum 1is mined mainly from private land
in a zone running south from Lake Hind-

marsh, where the sallne groundwater is
close to the surface. Mining takes the
form of shallow stripping within de-
presslons or on secondary wind-blown de-
posits on adjolining dunes. Most of the
gypsum 1s used 1n agriculture on soils
containing dispersive clays, many of
which occur within the block.

Common salt l1ls harvested under licence
at Lock Iel, a salt lake north-west of
Dimboola. Production 1s on a small
scale and intermittent.

D. Hazards and Conflicts

Wind erosion 1s a severe hazard on all
areas with sandy topsolls, and often
occurs on the lunettes of Lake Hindmarsh
and the NNW--5SE ridges west of the
Wimmera River as well as any other sand
rises throughout the block.

Also, some wind, sheet, and gully ero-
sion problems affect many areas used for
agricultural production. The destruc-
tion of topsoll structure by excesslive
cultivation and grazing 1s of major con-
cern.

Sheet erosion by water 1s a significant
hazard on any sloplng areas that have
solls of low permeability. Most of the
block i1s flat and has a low hazard.

Saline groundwater discharge occurs on
the low-lying areas adjacent to the
western bank of the Wimmera River and to
the west of Lake Hindmarsh. It 1s like-



ly that the extensive clearing of the
native vegetation for agricultural pro-
duction has been responsible for the
reactivation of ancient groundwater dis-
charge sites.

Further south, near Horsham, the reglon-
al saline water table has risen to the
surface 1in many places, causing extens-
ive saline areas. Other salt patches
occur sporadically across the eastern
portion of the block. The cause 1s
thought to be the reduction in plant
water use - current agricultural crops
and pastures use less than the original
vegetation.

In recent years considerable concern has
arisen about water quality in the Wimm-
era. High salinity, colour, and nut-
rient concentrations and depressed dis-
solved oxygen levels result from diffuse
run-off from the catchment, while the
major point source of waste in the
catchment - the City of Horsham's efflu-
ent discharge - adds to nutrient and
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dissolved oxygen problems in the lower
river.

A steady deteriloration in landscape
values has taken place, due to the loss
of many trees from farmland, fence-
lines, and road reserves. Thils has been
caused by grazing pressure, the require-
ments of larger machinery, and natural
death. There 1s little replacement by
regeneration, and those trees remailning
are often old (and senescent).

The small areas of public land are prone
to fires and invaslon by weeds and ver-
min. They can also act as harbours from
which farmland can be re-infected.
Rabblts and boneseed infestatlons are
particular problems of the Lake Hilnd-
marsh lunettes and dunes.

Grazing by domestlc stock confllets with
conservation of ground flora and of ani-
mals that feed or breed on the ground.
Sand and gravel extraction also con-
flicts with nature conservation.
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3.

A. General

Minimay block comprises some 78,000 ha
in the far south-west. Approximately
39,000 ha 1s public land, most of which
forms the western block of the Little
Desert (38,500 ha). The remainder
consists of Minimay Swamp (150 ha), Yar-
rackigarra Swamp (93 ha), and Waurn
Swamp (77 ha), and a number of small
areas of reserved and unreserved Crown
land.

B, Nature of the Land
1. Climate

Average annual rainfall exceeds 550 mm
in the south-west near the South Aust-
ralian border, declining to about 475 mm
in the north-east. As the regional
topography 1s flat, this decline occurs
quite evenly. No weather-recording
stations are located within this block.

2. Geology and geomorphology

The Quaternary Lowan Sands of the Little
Desert dominate the northern two-thirds

of the block as aeoclian dunes and sand-

sheets. Although apparently irregular,

the dunes do reflect the influence of

MINIMAY

the westerlles that formed them. Occas-
lonally, the underlylng NNW--SSE ridges
of the Parilla Sand outcrop as iron-rich
sandstone crests, which represent coast-
line positions resulting from the re-
treat of the Plioccene sea.

The southern portion consists of a flat
to undulatlng Quaternary alluvial plain
with many swamps, particularly in the
east. Agaln the underlying Parilla Sand
ridges 1nfluence the surface topography,
as shown by the allignment of swamps 1in a
NNW-=53E direction. These swamps are
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groundwater recharge sites and are not
saline,.

Wind reworking the alluvial sand and the
sandstone of ridges has resulted 1ln a
thin capping of dune material over most
of the length of the ridges.

3. BSolls

In the northern portion, the sand sheet
of the Little Desert has a dominant in-
fluence, with uniform sandy solls pre-
dominant on the dunes, ridges, and
undulating parts of the sandplaln. Sandy
mottled yellow duplex scoils often occur
on the flatter and poorer-dralned parts,
In the south, the lower-lyilng flat areas
have mainly grey cracking clays or
mottled yellow duplex soils, although
better-dralned areas and the lunettes
have red duplex soils. Sandy mottled
yellow duplex or uniform sandy solls are
found on the major ridges.

4. Vegetation

Brown stringybark woodland I and open
scrub, with heathy understoreys, domln-
ate on the sandy solls of the Llttle
Desert. Oyster Bay pine 1s a frequent
co-dominant here, and occasionally other
eucalypts. Prinecipal understorey spec-
les include heath tea-tree, banksias,
guinea-flowers, bitter-peas, myrtles,
she-ocaks, and hakeas.

These brown stringybark communities
grade into mallee--broombush communities
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Brown atringybark woodland 18 the main
vegetation type on the publie land here.
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on shallower solls over a hardpan that
causes seasonal waterlogging. Thus
mallee--broombush is found on the later-
1zed sandstone ridges of the former
shorelines, 1n swales between dunes, or
around claypans.

Yellow gum woodland II grows on sandy
clay loams 1n interdune depressions in
the Little Desert. The duration of
waterlogging controls the occurrence of
yellow gum, which often forms pure
stands or occcurs with black box. These
woodlands can become gulte tall in the
wetter south-west adjacent to the South
Australian border. Shrubby specles
common in this part of the Little Desert
include muntries, dwarf hakea, and holly
grevillea.

On sandler solls along the southern edge
of the Little Desert yellow gum grows in
mixture with slender cypress pine.
Scarlet bottlebrush 1s a colourful
feature of the understorey 1in these and
other yellow gum woodlands here.

In the south, Minimay, Yarrackigarra,
and Waurn Swamps carry river red gum
woodland I surrounding grassy swamp com-
munities where 1lnundation is more fre-
gquent .,

5. Fauna

While relatively few mammal and bird
specles are found here, common mammal
specles include the western-pygmy pos-
sum, western grey kangaroo, sllky mouse,

and a number of bats. Within the study
area, the red-necked wallaby 1s only
found here and in Spinifex block.

Characteristic birds include painted
button-quall, variegated falry-wren,
crested bellbird, Mallee fowl, spotted
nightjar, southern serub-robin, and shy
hylacola.

Reptiles are better represented and
include sand monitor, common scaly-foot,
bearded dragon, palnted dragon, Jjacky
lizard, Ctenotus uber, Morethia obscura,
shingle-back, and bardick.

C. Present Use and Capabillities
1. HNature conservatlon

No public land is currently reserved for
conservation, but the western block of
the Little Desert has a high capability
for such a purpose.

This large parcel of public land has a
very wide diverslty of vegetation types.
In particular, it has sizeable areas of
yellow gum woodland - a communlty that
has been greatly reduced over 1its former
range. Also, the examples here are some
of the least degraded remaining in Vie-
toria.

sSeveral animal and bird specles reach
thelr north-western limits in the State
in these woodlands - for example, the
red-necked wallaby, sugar glider, little
wattleblird, and the ralnbow lorikeet.



The western grey kangaroo 18 common.

Among several rare plants present, the
wedge-leaf pomaderris (Pemaderris obeor-
data) 1s extremely so in Victoria, being
known only at the western edge of thils
block. Pipewort (Eriocaulon australas-
ieum), a very restricted and endangered
specles of swampy areas, alsoc occurs
here. Other rare plants include the
thorny bitter-pea (Daviesia pectinata),
Grevillea glabella, hairy tails (Ptilot-
ug erubescens), and floating bog-rush
(Sehoenus fluitane). These also occur
in the two other Little Desert blocks.

Several wetlands to the south - Yarrack-
igarra, Minimay, and Waurn Swamps - pro-
vide wvaluable waterfowl habitat.

2. Recreation
Minimay block contains the westernmost

section of the Little Desert, whlch, at
present, has not been developed for

recreation. However, this section of
relatlvely higher rainfall has potential
because of 1ts diversity of interesting
flora and fauna.

The south-western Wimmera plalins contain
many swamps and lakes that are popular
for duck-shooting.

3. Timber production

Capabllity for timber production 1is gen-
erally low. However, yellow gum stands
in the south and west of the Little
Desert are capable of yilelding posts and
cther farm timbers and, less frequently,
sleepers and sawlogs. Brown stringybark
is not actively sought for farm timbers,
because of its poor ferm and lack of
natural durability.

4. Agriculture and apiculture

Capability is low in the sandy parts of
the Little Desert, but moderate in the
small areas of yellow gum woodland in
the wetter south-western part. Most of
the small areas of publie land south of
the Little Desert are held under grazing
licences.

The Llttle Desert has a high capabllity

for honey production and for over-
wintering of bees.

5. Water

The dunes and sandsheets in the north
provide little, if any, run-off; even in
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the south there are no perennial or sig-
nificant non-perennlial streams. Some

of the swamps in the Minimay area may
have some potential for stock and domes-
tic use, but most water for this purpose
comes from bores.

Groundwater assoclated with the Duddo
Limestone underlies the whole block and
high=ylelding bores in the area produce
good-quality water sultable for domestic
and agricultural uses.

6. Minerals and stone

Qutcrops of sandstone, where the Parilla
Sand ridges protrude through the dunes
of the Little Desert and alluvium to the
south, have potential for use in road-
making. Plts are not common in this
block, with none currently operating on
Crown land. No minerals are commercially
mined.

D, Hazards and Confllcts

Wind erosion is the major land deterlor-
ation hazard, due to the prevalence of
sandy topsolls. Areas exposed to the
wind, such as ridge crests, are at
greatest risk. A moderate hazard of

sheet erosion applies on the ridges and
lunettes to the south of the Little
Desert, and a low hazard of gully ero-
sion on the slopes of the more prominent
ridges.

Large wildfires in the Little Desert may
be a majJor hazard 1f they escape into
the surrounding freehold land. The
predominant vegetation species of the
Little Desert are highly flammable, and
control measures are often difficult due
to the problems of access on the loose
sandy country.

Rabbit populations can occaslonally
reach high numbers, causing damage to
both native and agricultural environ-
ments. Foxes and feral cats pose a
threat to some species of wildlife in
the public land areas.

Invasion by weeds is a problem, particu-
larly on publie land marglins and on
disturbed sites.

Grazing by domestic stock confllicts with
conservation of ground flora and of
animals that feed or breed on the
ground. Sand and gravel extraction also
conflicts with nature conservation.
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A. General

Spinifex block occupies about 103,000 ha
in the south-west, of which approximate-
ly 47,800 ha is public land - mainly the
central block of the Little Desert
(45,500 ha). Four blocks of reserved
forest on the south-western Wimmera
plains total about 770 ha, while a flora
and fauna reserve in the north-west
covers some 150 ha. The rest of the
public land comprises various reserved
and unreserved Crown lands.

B. Nature of the Land
1. Climate

Average annual rainfall varies from

more than 500 mm at Goroke in the south-
west to about 425 mm in the north-east.
As the reglonal topography 1s almost
flat, this decline occurs quite evenly.

2. Geology and geomorphology

The irregular dunes and sand sheets of
the Little Desert (Lowan Sands of the
Quaternary period) dominate the northern
two-thirds of the block. The form of
the natural surface has resulted largely
from the influence of the prevalling
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SPINIFEX

westerly winds and, in some areas,
reflects the major undulations of the
underlying NNW--SSE Parilla Sand ridge
system. Ocecasionally, the iron-rich
sandstone of the Parilla Sand 1s exposed
on these ridges, which, in the east, can
have a local relief of up to 80 m. They
represent successive coastline positions
resulting from the retreat of the Plio-
cene sea.

The southern portion consists of a
Quaternary alluvial plain superimposed
on the ridge system of the Parllla Sand.
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Lowan Sand is often found around the
taller rldges, while parallel sequences
of swamps and lakes, some with associat-
ed lunettes, occur between the ridges.
These are groundwater recharge sites and
are not salty.

3., Solls

As in Minimay block, the northern
(Little Desert) portion 1s dominated by
uniform sandy solls, wilth sandy mottled
yellow duplex solls 1In the poorer-
drailned parts. The southern portion
also has the same variety of soclls as in
Minimay.

4. Vegetation

Because of the simllarity in the solls,
the domlinant vegetatlon type 1s the
brown stringybark woodland I and cpen
scrub found in Minimay block. In the
drier conditions here, however, these
communities grade into more open wood-
lands and often into large areas of
heath, with no emergent eucalypts.

These heaths, and the understoreys of
the brown stringybark communities, are
dominated by members of the familles
Proteaceae, Fabaceae, Epacridaceae,
Casuarinaceae, Xanthorrhoeaceae, and
Myrtaceae. Heath tea-tree and desert
banksia are almost universal dominant or
co-domlinant specles in heaths.

The block also contalns larger areas of
mallee-broombush, as 1t 1s crossed by

Large patches of mallee--broombush occur
on areas of laterized sandstone here.

several large laterized sandstone
ridges.

It has smaller (and less frequent) areas
of yellow gum woodland II than Minimay
block, agaln due to the lower rainfall.
At Red Gum Swamp 1n the east, a slzeable
area of river red gum woodland II ringed
by yellow gum occuples a depression
among the brown stringybark and mallee--
broombush communities of the surrounding
sands,

South of the Little Desert a number of
swamps carry river red gum woodland 11



with assoclated grassy wetland communit-
ies. A large area of public land north
of Goroke carries woodland of yellow
gum, slender cypress plne, brown
stringybark, and black box. Yellow gum
--black box woodland I is present on a
number of smaller areas of public land.

S .u Fauna

Relatlvely few mammal and bird species
cceur 1In this block. Mammal specles in-
clude the western pygmy-possum, western
grey kangaroo, silky mouse, and a number
of bats.

Characteristlic blrds here include palint-
ed button-quall, variegated fairy-wren,
crested bellblrd, Mallee fowl, spotted
nightjar, southern scrub-robin, shy
hylacola, slender-bllled thornbill, and
rufous calamanthus.

Reptliles are better represented and
inelude sand monitor, common scaly-foot,
bearded dragon, Jacky lizard, Ctenotus
uber, Morethia obscura, shingle-back,
and bardick.

C. Present Use and Capabilities
l. MNature conservatlon

The central Little Desert block has a
high conservation value, with no areas
being currently reserved except a small
flora and fauna reserve on the Kanlva-—-
Edenhope Road to the north of the main
publiec land block.

BE8E1 /B5—20
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Shﬁngzerbackﬂ are common among the rela-
tively large reptile fauna in the Little
Desert.
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Broughtons Waterhole and the sur-
rounding publie land have high value
for fauna conservation.

Broughtons Waterhole (on private prop-
erty) and the public land surrounding it
have a high value for fauna conservation
due to the diversity of habltats, which
results 1n a high density and diversity
of fauna. Red-necked wallabies, western
pYEmMy-possums, and sugar gliders are
notable species occurring here. Whip-
stick westringia (Westringia erassi-
folia) 1s a very rare shrub known only
at thils locality and near Bendlgo.

Other rare plant species occurring 1in
the block include small darwinia (Dar-
winia mieropetala), thought to have been
extinet untll recently; a bush-pea (Pul-
tenaea vestita) known only in this area
in Victoria; thorny bltter-pea (Daviesia
peetinata), a splder-orchid (Caladenia

bicalliata), and peppermint box (Euea-
lyptus odorata).

In the north-east, two notable landscape
features - 'The Crater' and 'Red Gum
Swamp' - occur in an area of high plant
diversity and landscape value.

The swamps to the south of the Little
Desert provide important habitat for
many waterfowl.

2. Recreation

The central section of the Little
Desert, located 1n the north of this
block, 18 as yet undeveloped for recrea-
tion, but 1s used for four-wheel-driving
by individuals and organlzed tours. The



diverse and Interesting flora and fauna
to be seen in the area are potential
attractions.

Many of the lakes and swamps to the
south are popular for duck-shootlng.

e

s i & TR

A sgizeable area of river red gum wood-
land II, found at Red Gum Swamp, adds
to the diversity of vegetation types.
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3. Timber productilion

Capability 1is low, with the exception of
an 1solated block of publie land north
of Goroke, which carries yellow gum and
black box, and is important as a source
of farm timbers for local use. Brown
stringybark alsc oeccurs, but 1s not
actively scught for timber.

4. Agriculture and apiculture

Capability 1s low on the sandy scoils of
the Little Desert, which are infertile
and erosion-prone. Some of the smaller
areas of publlic land south of the Little
Desert are held under grazling licences.

The Little Desert has a high capabillity
for honey production and for over-
wintering of bees.

5. Water

The Little Desert to the north has no
potential for significant run-off. In
the south, while there are no perennial
streams, the many swamps and occaslonal
shallow lakes may provide some potentlal
for stock water supplles. However, most
of the stock and domestic water 1in the
block comes from bores,

The aquifer assoclated with the Duddo
Limestone underlies the whole block, and
groundwater from bores 1s generally high
in quality and yield, particularly in
the west. In the south-east around Gym-
bowen, ylelds are lower and salt content
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1s higher, restricting the use of
groundwater to stock supplies.

6. Minerals and stone

The sandstone in outcrops of the Parilla
Sand 1s often suitable for use in road-
making. One shire-operated pit lies
south of Winlam in the Little Desert,
and a few others, including one for sand
extraction, occupy Crown land further
south., No other commercial deposits of
minerals are known on the publiec land.

D. Hazards and Conflicts

Wind erosion 1s the major land deterior-
ation hazard, due to the prevalence of
sandy topsolls. Areas exposed to the
wind, such as ridge crests, are at
greatest risk. A moderate hazard of

sheet erosion applies on the ridges and
lunettes to the south of the Little
Desert, and a low hazard of gully ero-
sion on the slopes of the more prominent
ridges.

The risk of large wildfires escaplng
into freehold land 1s extremely high in
some seasons, due to the combustibility
of the native vegetation in the Little
Desert and the difficulty of access on
the loose sandy solls.

Rabbits are a constant problem, occas-
lonally bullding up sufficiently in num-
bers to damage both farmland and native
environments. Foxes and feral cats are a
menace to some specles of native fauna.
Weeds mainly cause problems around the
margins of publie land areas and along
tracks and disturbed areas.



5. FOMPONDERDO

A. General

Pomponderoo block covers some 111,000 ha
in the south-west of the area. It con-
tains about 56,000 ha of public land -
mainly the eastern sectlon of the Little
Desert (47,600 ha), including the Little
Desert National Park (35,300 ha). East
of the Wimmera River two blocks of res-
erved forest occupy some 3,850 ha - Waill
(3,250 ha) and West Wail (600 ha).

A number of lakes surrounded by public
land occur in the south-east, including
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Mitre Lake (740 ha), Lake Wyn Wyn (700
ha), and Lake Natimuk (370 ha). The
rest of the public land consists of
Wimmera River frontage and various small
areas of reserved and unreserved Crown
lands.

B. Nature of the Land
1. Climate

Average annual rainfall ranges from
about 475 mm in the south-west to 410 mm
near Dimboola in the north-east. HRain-
fall data for Dimboola appear in the
climate chapter.

2. Geology and geomorphology

Irregular dunes and sandsheets of Lowan
Sand form the easternmost part of the
Little Desert, occupying the northern
two-thirds of the block. The underlying
NNW--35E ridges of the Parilla Sand,
which occasionally outcrop, give addit-
lonal helght to the dunes in many places
and local relief 1is usually greater than
in the more western blocks.

In the south-west, the surface of the
alluvial plain 1s again influenced by
the underlying Parilla Sand ridges. The



largest of these crosses the Horsham--
Carpolac railway east of Duffholme and
1s overlaln by extensive Lowan Sand de-
poslits.,

swamps, often wlth lunettes, are common
in the inter-ridge, low=1lylng areas.
These are not sallne, as they are gener-
ally groundwater recharge sites.

Mitre Rock, which 1s an 1soclated monad-
nock of Palaeozole sandstone and silt-
stone, 1s an outller of Mount Araplles
to the south. North-east and east of
Mitre Rock lie a series of salt lakes,
which are presumed to follow the course
of an anclent river north-east, then
diverge towards Lake Hindmarsh, and fin-

Mitre Rock and Mitre Lake.
Mitre Rock i& a restiatant out-
lier of Grampians-type
sandstone, while Mitre Lake isg
a saline groundwater discharge
Lake.

ally follow the western bank of the Wim-
mera River. These lakes are groundwater
discharge sltes, recelving very salline
groundwater from the reglonal ground-
water system assoclated with the Parilla
Sand aquifer.

The Wimmera River is the only major
dralnage system. It flows northwards
within 1ts Recent alluvial plaln, cross-
ing the eastern tip of the Little Desert
south of Dimboola.

3. Soils
The sand sheet of the Little Desert dom-

inates 1n the northern half of Pompon-
deroo bleock. Uniform sandy solls



Open heaths are a feature of the Little
Desert in this bleek.

predominate on the ridges, dunes, and
undulating parts of the sandplain, while
sandy mottled yellow duplex soils are
common in the flatter, lower-lylng
areas.

In the southern half the soils are more
variable. Red calcareous sodlce duplex
solls and red stony loams occur on and
around Mitre Rock, and sandy mottled
yellow duplex solls on ridges extending
southwards from the Little Desert. Unl-
form grey clays or mottled yellow duplex
soills occur on the plain, with red
calcareous sodic duplex solls on better-
drained sites. Lunettes typlically have
red calcareous duplex or brown cal-
careous gradational soills.
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4., Vegetation

The silliceous sands of the Little Desert
carry large areas of brown stringybark
woodland I and open scrub, whlch merge
into broad areas of treeless open heath.
These are dominated by woody shrubs
belonging to the families Proteaceae,
Fabaceae, Epacrldaceae, Casuarinaceae,
Xanthorrhcoeaceae, and Myrtaceae. Desert
banksia is particularly prominent here.

Around clay-pans and salt lakes the com-
munlties have a somewhat different spec-
les composition, and Mallee honey-myrtle
dominates. A pood example of this
occurs arcund Salt Lake in the Little
Desert National Park.

A large stand of mature mallee--broom-
bush grows on laterized sandstone 1n the
Little Desert National Park south of
Kiata, and smaller stands are inter-
spersed among the brown stringybark and
heath communities elsewhere in the Nat-
ional Park.

Along the Wimmera River, the banks carry
tall stands of river red gum open forest
IT1 and woodland II, with black box wood-
land I growlng further away on less fre-
guently inundated sites.

East of the Wimmera River the Wall For-
est Reserve contains brown stringybark
woodland I and open scrub, with patches
of yellow gum woodland II growing 1n
interdune depressions. In the West Wall
Timber Reserve yellow gum grows in mixt-
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ure with slender cypress pine, bull-oak,
and black box.

A large area of public land north of
Nurcoung carries brown stringybark wood-
land I and copen serub, with patches of
yellow mallee--broombush and dumosa
mallee copen scrub. It also contalns the
rare Kamarooka mallee. Other parcels of
publlic land in the area - such as Jane
puff Highway Park - carry brown stringy-
bark, mallee--broombush, and yellow gum
communities, An almost pure stand of
grey box woodland I grows at the base of
Mitre Rock.

The Mallee fowl
i8 a typieal bird
apecies of

the Little Desert
here.

On the salt lakes and salt-pans 1n the
socuth-east, low open shrublands of halo-
phytes are domlnated by several speciles
of glasswort. The best examples are
found at Lake Wyn Wyn, where broad bands
of halophytes are present.

At several locatlons these halophytic
shrublands are ringed by low closed for-
ests and tall open shrublands of salt
paper-bark. The best development by far
occurs at Lake Wyn Wyn on the southern
and north-western edges and the northern
end of the channel connectlng 1t to Lake
Natimuk. OSmall stands occur around sev-




eral salt lakes near Wyn Wyn, and to the
west at the northern end of Mitre Lake.

5. Fauna

Common mammal species Include the west-
ern pygmy-possum, western grey kangaroo,
sllky mouse, and a number of bats.

Typlcal bilrd speciles in the Little
Desert include the Mallee fowl, varie-
gated falry-wren, rufous calamanthus,
slender-billed thornbill, singing honey-
eater, white-fronted honeyeater, and
tawny-crowned honeyeater.

Reptlles are well-sulted to the scrub
and heath habltats of the Little Desert,
and include dragons, common scaly-foot,
shingle-back, and burrowlng species such
as Aprastia atriclata, and the blind
snake Ramphotyphlops bituberculata. A
number of skinks, including Morethia ob-
geura and the delicate skink, are also
common,

The lakes in the south - particularly
Lake Wyn Wyn, Mitre Lake, and Lake Nati~
muk - support large populations of water
birds and waders.

C. Present Use and Capabllitiles
1. Nature conservation
A sizeable portion of the eastern third
of the Little Desert has already been

reserved in the Little Desert National
Park. The Park includes extensive areas
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of heathland that provide a significant
habitat for the varlegated fairy-wren,

slender-~billed thornblll, rufous cala-

manthus, sllky mouse, and common scaly-
foot.

The Little Desert contalns a wealth of
orchids, many of them rare. They in-
clude the azure sun-orchid (Thelymitra
canaliculata), green leek-orchid (Pras-
ophyllum braineti), a greenhood (Ptero-
stylis biseta), common spider-orchid
(Caladenia patersonii), and the swamp
diuris (Diurie palustries). Another, the
pale leek-orchid (Prasophyllum palli-
dum), 1s considered one of the rarest
plants in Viectoria.

The salt lakes south of the Little Des-
ert form unlique and distinct habiltats
for both flora and fauna. All the lakes
support populations of banded stilts,
red-necked avocets, hoary-headed grebes,
and black swans. Two salt-marsh speciles
(the glassworts Halosareia flabellifor-
mig and H. synearpa) occur in Mitre Lake
and the smaller salt lake to the north.
Both specles have a high conservation
significance, the former belng extremely
rare. The vegetation of salt lakes 1in
general 1s under threat from grazing
pressures and changing hydrology due to
clearing of adjacent land.

2. Recreation
The Wall Forest Nursery attracts more

than 30,000 visitors a year, including
tourists and school groups on education-
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al tours, as well as people purchasing
plants. The nursery has attractive
gardens, with a pilcnle area and tables.

Visitors to the Little Desert National
Fark in the north of the block average
more than 12,000 a year. The interest-
ing flora and fauna here and 1n the Waill
Forest Reserve have made both popular
for plcnlecs, camping, four-wheel-drive

The Wail Forest
Nursery attracts
more than 30,000
vigittore a year.

touring, and nature observation. Nature
tralls have been developed 1n each area.

Swamps and lakes to the south provlde
for water-based recreation, especially
duck-shooting and fishing. Lake Natimuk
has facilities for camplng and picnick-
ing and 1s used for a varlety of water
sports, including power-boating, skiing,
windsurfing, and swimming.



The welr on the Wimmera River at Dimboo-
la creates a large section of open water
sultable for boating and skiing. The
Dimboola Rowling Club has been using the
river for the past hundred years.

3. Timber production

Capability is generally low, with the
exceptlion of a sugar gum plantation at
Wail that provides a source of farm
timbers and poles. Sawlogs are also

produced irregularly from this planta-
tion - in 1983 a parcel of 66 cu.m was
produced for a sawmill at Horsham. Sug-
ar gum round timbers are preservative-

Water-skiing area on the Wimmera River
upstream of Dimboola.
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treated at a plant established in the
plantatlion.

Stands of river red gum and black box
along the Wimmera River, and yellow gum
in West Wail forest, have been an im-
portant source of fencling materials for
local use, and are capable of continuing
this role in the future,

4., Agriculture and aplculture

Capability 1s low on the sandy soils of
the Little Desert, which are infertlie
and erosion-prone, Some of the smaller
areas of public land south of the Little
Desert are held under grazing licences.

The Little Desert has a high capabllity
for honey production and for over-
wintering of bees.

5. Water

The Wimmera River, flowling close to the
eastern border of the block, 1s the only
slgnificant stream and the source of its
water lies in the Gramplans, far to the
south of the study area.

No significant run-off occcurs 1in the
sandy Little Desert portion. 1In the
south, some short non-perennlal streams
from the Parilla Sand ridges that ter-
minate in swamps and shallow lakes may
have some potentlal for stock water.

However, many of the larger lakes, which
tend to occur in a north-easterly line



between Mltre Rock and the Wimmera Riv-
er, are far too salty to be useful
sources of water,

The quality and yleld of groundwater
declines across the block from west to
east. In the west - particularly the
north-west - the Duddo Limestone aquifer
can yleld domestic-quality water. By
contrast, the groundwater around Natimuk
can have salt contents close to that of
sea water, and ls of little use.

6. Minerals and stone

Salt 1s mined in a number of shallow
salt lakes in the south-west, including
Mitre Lake and Lake Wyn Wyn. Production
rates are relatively low and intermit-
tent, dependlng largely on the wetness
of the previocus winter.

Some gypsum deposits are located east of
the Wimmera River. A small pit 1s loc-
ated in the West Wall Timber Reserve and
other small deposits in the Wall Forest
Reserve.

Sand 1s extracted from a very small pit
located in the Wall Forest Reserve,
Otherwise, the only other material taken
1s a small amount of road-making
material from Parilla Sand exposures on
ridges south of the Little Desert.

D. Hazards and Conflicts

The sandy surface soils of the Little
Desert, the ridges that extend south

from the Llittle Desert, and, to a lesser
extent, the lunettes within the block
are all highly susceptible to wind eros-
lon. In most areas the retention of
natlve vegetation cover has prevented
the occurrence of any significant wind
erosion.

Sheet erosion by water 1s a significant
hazard on the ridges and luneites
throughout the block, and on the slopes
of Mitre Rock. Gully erosion is un-
common, except on the lower slopes of
some ridges and lunettes and the ocutwash
slopes below Mitre Rock.

In recent years considerable concern has
arlsen about water quality in the Wimm-
era River,

High salinlty, colour, and nutrient con-
centrations and depressed dissolved oxy-
gen levels result from diffuse run-off
from the catchment, In addition, the
major point source of waste in the
catchment - the City of Horsham's eff-
luent discharge - adds to nutrient and
dissolved oxygen problems in the lower
river.

The heath and brown stringybark woodland
of the Little Desert 1s highly flamm-
able, and there 1s a very high risk of
wlldfires escapling into freehold land in
summer , particularly when strong winds
are blowing. Access 1n this sandy
country is always a problem and the lack
of surface water storages further hind-
ers control measures.



Rabblts occasionally build up in number,
damaging both farmland and native envir-
onments. Predators such as foxes and
feral cats pose a threat to some native
fauna. The prime areas of invasion by
weeds are around the margins of publice
land, along tracks, and particularly in
plenic and camping areas. All of these
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pests require control programs from time
to time,

Grazing by domestic stock conflicts with
conservation of ground flora and of ani-
mals that feed or breed on the ground.
Sand and gravel extraction also con-
flicts with nature conservation.
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6.

A. General

Occupying some 269,000 ha in the far
east, Charlton block contains about
13,800 ha of publlic land, of which Lake
Buloke (8,200 ha) covers the largest
area. Much of Lake Buloke is held under
perpetual leases and swamp leases,

The Jeffcott Flora Heserve (156 ha) is
reserved under section 50 of the Forests
Aet 1958. Another small area of reserv-
ed forest (50 ha) is found near Corack
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East. The remainder of the public land
comprises varilous stream frontages and
reserved and unreserved Crown lands.

B. Nature of the Land
1. Climate

Average annual rainfall ranges from some
450 mm in the south-east of the block to
about 370 mm in the north-west at
Birchip. The moderate elevatlons of the
Western Highlands to the south have a
marked effect on rainfall distribution.
Temperature, frost, and rainfall data
for Donald are listed in the climate
chapter as well as rainfall data for
Birchip and Charlton.

2. Geology and geomorphology

This block contains land of two major
geomorphic subdivisions - the Murray
Basin plains and the Western Highlands.

Cambrio--Ordovician sediments - together
with metamorphic rocks and Palaeozoic
granite intrusions - constitute the
north-western extremity of the Western
Highlands. They occur in the east and
south of the block, with monadnocks at



Granite tors on Mount Wycheproof.

Charlton, Jeffcott, and Wycheproof.
These i1solated hills rise to between 60
and 140 m above the surrounding plains,
while the elevation of some of the high-
lands reaches 340 m - or about 190 m
above the surrounding plalns.

The Murray Basin plains to the west and
north of the block consist of Quaternary
to late Tertiary wind-blown, alluvial,
and marine sediments. They can be fur-
ther subdivided into the riverine plains
to the north and east of Charlton, Lake
Buloke with its extensive lunettes, and
the plains largely to the west of the
Avoeca River. The last of these contain
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the easternmost outcrops of the east--
west linear dune system (Woorinen Forma-
tion). Here the dune-field has begun to
break up, existing as sheet-1ike areas
and patchy discrete dunes. The underly-
ing alluvium of the Shepparton Formation
(or, in its absence, Pliocene Parilla
Sand deposits) is exposed between the
Woorinen deposits.

Two of the three major dralnage systems
fall within this block. The Rlchardson
River runs close to the western boundary
~ skirting the highland front and then
swinging north-west to terminate 1n Lake
Buloke. The Avoca River enters near
Yawong, flowing northwards 1n a confined
flood-plain. North of Glenloth, the
river splits into a series of diverging
streams and anabranches, formlng a broad
flood-plain.

4 sequence of lunettes lles to the east
of Lake Buloke, some rilsing to 20 m
above the lake. They represent success-—
ive stages of lake contraction, with the
oldest ones located further to the east,
a total distance of about 22 km. These
lunettes developed 28,000--22,000 years
ago. The flat, low-lying land between
them, particularly close to the lake,
represents prlor sections of the lake
floor and in some areas 1s stlll subject
to periodic inundation or poor drainage.

3. Soils

Red duplex solls, which are usually cal-
careous and sodlc, are dominant through-



302

out this block, occurring on the plains,
lunettes, and outwash slopes of the
granitlic and sedimentary rocks. Other
commonly occurring solls include unlform
sands on the rocky upper slopes on gran-
ite, stony uniform loams on the upper
slopes on sedimentary rocks, reddish-
brown calcareous sodic uniform clay
solls on the lower outwash slopes around
the granite, and similar but greyer
soils on the poorer-drained parts of the
Avoca Rlver flood-plain and the eastern-
most area of the Wimmera plains.

4., Vegetation
Much of the native vegetation here has

been cleared. River red gum woodland II
fringes the Avoca and Richardson Rilvers,

Yellow gum woodland I, Jeffeott Flora
Reserve.

Lake Buloke, and Wooroconcok Lakes, with
black box woodland I growing 1in the less
frequently flooded sections.

The many small publle land areas carry
woodland I of black box and bull-cak in
the north and grey box and yellow gum 1in
the south. Understoreys are predomin-
antly grassy, with exotic specles often
dominant.

Outcrops of Palaeozolce rock 1in the
south-east carry widely spaced shrubs or
small trees of lightwood, with wallowa
often forming a second stratum. Under-
storey vegetation 1s sparse, and in-
cludes extensive areas of bare rock.

5. Fauna

The original mammalian fauna of this
block has greatly declined, with western
grey kangaroos and common brush taill pos-
sums belng the only common native spec-
ies. The introduced European rabbit,
brown hare, and fox are also common.

Birds, however, are diverse and abund-
ant. Notable specles 1lnclude the bush
thick-knee, blue bonnet, black-eared
cuckoo, Gilbert's whistler, grey-crowned
babbler, and diamond firetail. Common
specles 1nclude sacred kingfisher, buff-
rumped thornbill, red-capped robin,
hooded robin, white-browed babbler,
white-winged triller, rufous songlark,
rufous whistler, and white-winged
chough. Lake Buloke supports large num-
bers of waterfowl.



Common reptiles include the marbled
gecko, Boulenger's skink, shingle-back,
and eastern brown snake.

C. Present Use and Capabilities
1. Nature conservation

Few substantial parcels of public land
remaln in a natural condition in this
area. Three on Mount Jeffecott and to
the north of it contain good-sized ex-
amples of yellow gum and grey box wood-
lands. Although these have been heavily
grazed they support populations of birds
characteristic of woodlands.

Publie land at Morton Plains north-nor-
west of Lake Buloke supports examples of
nitre goosefoot (Chenopodium nitraria-
ceum), a community now very rare 1in the
Wimmera regilon.

A roadside reserve on the west of Lake
Buloke carries a remnant of black box
woodland with an lnteresting vegetatlion
composition. Although in a degraded
state, the woodland contailns several
very rare specles - such as spiny lignum
(Muehlenbeckia horrida), long eryngium
(Eryngium plantagineum), pale beauty-
heads (Calocephalus sonderi), and Aust-
ralian box-thorn (Lycium australe).

Lake Buloke 1itself 1s one of the most
important wetlands 1in Victorla for water
birds. All the duck specles regularly
recorded in Vietoria use 1t, including
the freckled duck. Thilis specles 1s con-
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sidered rare on a world-wlde basis and
1s under pressure from shooters and from
habitat alteration in Victoria.

Wooroonook Lakes comprise excellent wet-
lands and river red gum woodlands.

These are good-sized samples of communi-
ties that are now uncommon. Similarly,
the Avoca and Richardson Rlver stream-
side reserves, with their river red gum
and black box woodlands, provide import-
ant corridors for animal movements
through extensive farmland. They also
act as refuges for specles that were
formerly far more widespread.

2. Recreation

Lake Bulocke, the second-largest body of
water in the study area, 1s the most im-
portant recreational resource in the
block. It 1s held in high regard by
duck-shooters, whose spending in the
area boosts the local economy of Donald.

The other small pockets of public land
in the block are valuable as nature ob-
servation polnts and pienic spots 1n an
otherwlse largely cleared landscape.
Wooroonook Lakes have facilities for
camping, picnicking, and water sports.

3. Timber production

Capabllity 1s low. The yellow gum and
grey box growing on the few public land
areas in this block are not actively
sought for farm timbers because of their
poor form and small size.
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4, Agriculture and apliculture of thls 1s held under perpetual leases

and swamp leases, and 1s regularly graz-
A large portion of the public land is ed and occasionally cropped in sultable
located in and around Lake Buloke. Most years.

Crop on leased publie land at Lake
Buloke that was wiped out by flood-
ing itn 1883. It 18 shown here being
cultivated for resowing, in July of
1884,

Right: The rare freckled duck
usee Lake Buloke.



Capability of most of the smaller tracts
of public land for agriculture 1s low,
but some areas of gum--box--bull-ocak
woodland have moderate capability. Many
of these smaller areas are held under
grazing licences.

The public land has moderate capablility
for apiculture, but most of the block 1s
cleared freehold land.

5. Water

Although the Richardson River flows into
the block and the Avoca passes through
it, nelther river recelves a great deal
of run-off from the land here. There
are some small non-perennlal streams and
most of these rilse in the Palaeozolc
hills of the eastern part.

The Wimmera--Mallee Domestlc and Stock
Water Supply System supplements or pro-
vldes water for most of the towns and
properties on the plains. Again, the
source of this water lies well south of
the study area, in the Grampians.

Groundwater in the area is usually low-
yielding and very high in salt. It is
commonly assoclated with the Parillla
Sand in the plains and fractured rock
aquifers in the Western Highlands and
thelr cutliers.

Fresh groundwater occurs as springs on
the granite near Yowang Hill and in the
shoestring sands north of Charlton. The
northern Avoca flood-plaln also has
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The hardrock quarry near Charlton.

groundwater with relatively low salt
cantent.

6. Minerals and stone

No commercial mineral deposits are mined
in the block. There are, however, a few
extractive industries. A large quarry
at Woollen Rilises near Narrewlllock pro-
vides sandstone for local shire roads.
It 1s located in an exposure of the
Parilla Sand.

The only hardrock quarry in the study
area operates in the hills of metamor-
phosed sedimentary rocks to the east of
Charlton next to the Calder Highway. It
occuples both private and publiec land,
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supplying crushed rock for local con-
struction and road-making.

In addition, many sand-bearing lunettes
and source-bordering dunes to the north
can be used to provide sand for local
construction purposes,.

D. Hazards and Conflicts

Wind ercosion 1is a severe hazard in all
areas with sandy topsoils, especially on
hills and outwash slopes on granitie
rocks, and on the lunettes and isolated
dunes east of Lake Buloke. Parts of the
Avoca Rilver plain with fine sandy to
silty loam topsolls are also suscep-
tible. The rest of the block has a mod-
erate to low susceptlibility.

Sheet erosion 1is a hazard in any sloping
areas, especlally where the solls have a
low permeabllity. In this block, the
steeper slopes of the granitic and sedi-
mentary hills often suffer severe sheet
erosion, and gully eroslion 1s common on
the surrounding outwash slopes. Sheet
erosion and minor gully eroslon occur on
the lunettes near Lake Buloke.

Dryland salting occurs in some depress-
ions between the lunettes near Lake Bul-
oke, and on the lower northern slopes of
the Western Highlands where they Join

the plain. Since the late 1970s, saline

patches have also begun to appear on the
grey cracking clays of the publiec land
at Lake Buloke, which 1s farmed under
lease. This has probably been due to a
rise in the saline water table caused by
continued clearing of catchments. 3alt
concentrations vary with seasons, but
the problem could expand in the long
term.

The small areas of publlic land are prone
to fires and invasion by weeds, and can
provide habltats for vermin. Unless
control measures are carried out, they
can often act as harbours from which the
surrounding land can be re-infested.

Also a conflict arises between the needs
of the modern large machinery for cropp-
ing and the retention of farm trees.
Such machines have less manoeuvrability,
making larger paddocks wlth few obstac-
les desirable. Trees in the cropping
landscape are becoming rarer, confined
mainly to areas around homesteads and
along road reserves and some fence-lines
- where grazing tends to prevent any
regeneration.

Grazing by domestic stock conflicts with
conservation of ground flora and of ani-
mals that feed or breed on the ground.

Sand and gravel extraction also con-
flicts with nature conservatilon.
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Appendix 1

PLANT SPECIES OF CONSERVATION SIGNIFICANCE

Specles listed in thils appendix are con-
sldered to be of conservation lmportance
because they are endangered, rare (or

geographically restricted), or otherwise

Descriptive blocks

Telopea Downs
Warracknabeal
Minimay
Spinifex
Pomponderoo
Charlton

hin =l D =

significant. They are listed according
to the numbered descriptive blocks, to
indicate thelr distribution within the
Wimmera area.

? : 4indicates doubt regarding exact
location or identification

( ): old (>40 years) or non-verified
record, often only general
locality given

# : presumed extinect within that
descriptive block
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Species

Descriptive block

3

4

Acactia argyrophylla
A. enterocarpa

A. glandulicarpa

A. havilanditi

A. linecolata

A. pendula

A. rupicola

A. trineura
Adenanthos terminales
Aphanes pentamera
Atriplex australasica
Bergia ammanioidees
Boronia Filifelia

B. inornata
Brachycome curviecarpa
B. trachycarpa

Bromus arenarius
Caladenia bicalliata
C. patersonii

C. toxochila
Calectasta cyanea var. intermedia
Callitriche ecyelocarpa
Calocephalus sonderi
Choretrum gpicatum
Comesperma polygaloides
Cymbopogon obtectus
Cyperus concinnus

C. flaceidus

C. rigidellus

€. squarrosus

C. subulatus

Darwinia micropetala
Davieeia pectinata
Digitaria ammophila
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Descriptive block
Specles

1 2 3 4 5 b

Digitaria divaricatissima
Diurie palustris
Eleocharis pallens
Epaltes tatet

Eriocaulon australasicum 3

Eriochloa pseudoacrotricha ()

Eriostemon pungene 3 5
Eryngium plantagineum 6
Eucalyptus froggattii 5

E. odorata 2 3 4

Frankenia angustipetala ()

Goodenia lunata 2

Grevillea glabella 3

Halosareia flabelliformis

H. synearpa

Helichrysum sp. aff. apiculatum
Taolepis australiensis

Kippistia suaedifolia

Lepidium hyssopifolium

L. monoplocoides

L. pseudohyssopifolia ( )
Leptorhynchoes elongatus

L. medius

L. panaetioides

L. tetrachaetus

Limosella curdieana

Lyeium australe

Maireana excavata

Mareilea angustifolia

Muehlenbeckia horrida

Mukia mierantha

Najae tenuifolia

Phebalium brachyphyllum

P. lowanense 1
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Specles

Descriptive block

3

}

Phyllota remota
Pilularia novae-hollandiae
Poa erasgicaudex

P. drummondiana
Podolepis canescens
Pomaderris obeordata
FPrasophyllum brainei
P. fusecum

P. pallidum

Pagilotum nudum
FPsoralea parva
Pterostylie biseta

P. sp. nov. aff.scabra
Ptilotus erubescens

P, polystachus
Pultenaea vestita
Quinetia urvillet
Santalum acuminatum

Schoenoplectus disesachanthus

Sehoenus flutittans

S. latelaminatus
Senecio hypoleucus
S. maerocarpus
Sporobolus caroli

5. mitehellit
Spyridium bifidum

5. espathulatum

5. tridentatum
Stellaria filiformie
Stenopetalum velutinum
Styphelia exarrhena

Swainsona murrayana SSp. murrayana

Templetonia stenophylla
Thelymitra canaliculata
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Desecriptive block

Specles

2 3 4
Thelymitra epipactoides 2 ?
T. hoelmeeii 3
Trigloechin hexagona 2
Velleia arguta 2
Westringia crassifolia b

Zoysia matrella
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Appendix 2
FAUNA

Appendlx 2a - Mammals
2b = Birds
2e = Reptiles
2d - Amphibilans
e - Flsh

These lists include only those species actually recorded in the study area. No
predictions have been made.

Abbreviations

* introduced speciles

X recorded in that habiltat
Distributlion

Res Restriected to small areas of sultable habiltat

W Widespread in study area
L Within the study area occurs only in the Little Desert
B Within the study area occurs only in the Big Desert

LB Within the study area occurs only 1in the Little Desert and Big Desert

Habitat

1 River red gum open forest and woodland
2 Gum=-=-box--~bull-ocak woodland



3 Brown stringybark woodland and open scrub
Y Mallee--broombush shrubby open scrub
5 Mallee open scrub
6 salt paper-bark low closed forest and open shrubland
7 Heathland
8 Grassland
9 Wetlands

a Shallow freshwater marshes

b Permanent fresh water

Saline lakes

otatus
C Common in sultable habitat
u Uncommon
R Rare
V' Vagrant
M Migratory, present for only part of the year
N Nomadie, numbers fluctuate greatly
B Known to breed in the study area (birds only)
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Appendix 2a - Mammals

Habitat

Common name Scientific name Distribution 1 2 45 6 7 8 Status
Short-beaked echidna Tachyglossus aculeatus W X X X % X % i
Platypus Ornithorhynchus anatinue Res U
Yellow-footed antechinus Antechinue flavipes Res x R
Eastern quoll Dasyurus viverrinus no longer present

Fat-tailed dunnart Sminthopais erasatcaudata W x X % c
Common brushtail possum Trichosurus vulpecula W X x X ]
Western pygmy-possum Cercartetus concinnua Res x u
Feathertail glider Aerobates pygmaeus Res X % R
Sugar glider Petaurus breviceps Res X X R
Common ringtail possum Pagudocheirus peregrinue Res X X u
Western grey kangaroo Macropus fuliginosus W X X X X X X c
Red-necked wallaby Macropus rufogriseus Res x R
Swamp wallaby Wallabia bicolor Res x u
Little red flying-fox Ptercpus ecapularis Res X x b
White-striped mastiff-bat Tadarida australis W X X X % X

Little mastiff-bac Mormopterus planiceps W X X X x %

Gould's wattled bat Chalinolobus gouldii W X x X x x

Chocolate wattled bat Chalinolobuas morio W X X x x x

King river eptesicus Eptesicus regulus W X X

Little forest eptesicus Eptestious vulturnue W X x x %

Western broad-nosed bat Nyeticeius balstonti W X X X x %

Lesser long-eared bat Nycophilue geoffroyi W X X X X x

Water-rat Hydromys chrysogaster Res c
*House-mouse Mus musculus W X X X X C
Mitchell's hopping-mouse Notomys mitchelli B X

§ilky mouse Peeudomya apodemoides Res x c
*Black rat Rattue rattue B

*Dog Cania familiaris W X % X x x u
*Fox Vulpea vulpes W X x X x X % c
*Cat Felie catus W X % X x X X C
®Brown hare Lepus ocapenais W X ox % c
*European rabbit Oryetolagus cuniculus W X x ® c
*Goat Capra hircus Res X R
Total number of mammal species i3 23 25151212 0 9 16

Taxonomy and nomenclature follow Menkhorst, P.W. (1983).

Working list of Victorian mammals.
Arthur Rylah Institute for Environmental Research Technical Report Series No. 7.
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Habicat

Common name Scientific name Distribution 1 2 3 4 5 6 7 8 9 Status
Emu Dromaiue novashollandiae B,L X X X X X X X X c,B
Great crested grebe Podiceps oristatus Res b R,N
Hoary-headed grebe Poliocephalus poliocephalus ) be U,N,B
Australasian grebe Tachybaptus novaehollandiae W b U,N,B
Australian pelican Pelecanus conspicillatue Res b u,B
Darter Anhinga melanogaster Res b u,N
Great cormorant Fhalacrocorax carbo W b N
Pied cormorant Phalacrocorar varius Res b N,B
Little black cormorant Fhalacrocorax suleircstrie Res be R.N
Little pled cormorant Fhalacrocorar melanoleucos W be C,N
Pacific heron Ardea pacifica W x abe UN
White-faced heron Ardea novaehollandiae W x x abe C,N,B
Cattle egret Ardeola ibie Res % V.M
Great egret Egretta alba W abc U,N
Little egret Egretta garsetta Res abc R,N
Intermediate egret Egretta intermedia Res abc R,N
Rufous night heron Nyeticorar caledonicus Res x b U,B
Little bittern Ixobryohus minutus Res a R,N,B
Australasian bittern Botaurus poieiloptilus Res b R,B
Black-necked stork Xenorhynchus asiatious Res b v
Glossy ibis Plegadie falcinellus Res ab R,N
Sacred ibis Threskiornis aethiopica Res X a U
Straw-necked ibis Threskiornie epinicollis Res X a ]
Royal spoonbill Platalea regia Res ab R
Yellow-billed spoonbill Platalea flavipes ] ab u
Magpie goose Angeranas semipalmata Res v
Plumed whistling-duck Dendrooygna eytoni W ab R.N
Black swan Cygmua atratus W abe C,B
Freckled duck Stictonetta naevosa W b U,N,B
Australian shelduck Tadorna tadornoides W x abc C,B
Pacific black duck Anae eupercilicea W abc C,N,B
*Mallard Anae platyrhynchos Res b R
Grey teal Anas gibberifrons W abc C,N,B
Chestnut teal Anas castanea Res be R,N
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Appendix 2b - Birds (continued..)

Habitat

Common name Scientific name Distribution 1 2 3 4 56 7 8 9 Status
Australasian shoveller Anas rhynchotis W abc  U,N,B
Garganey Anas querquedula Res b v
Pink-eared duck Malacorhynchus membranaceus W ab U,N,B
Hardhead Aythya australis ] be U,N,B
Maned duck Chenonatta jubata W ab C,B
Blue-billed duck Ceyura australis Res b R,B
Musk duck Bigiura lobata Res b C,B
Black-shouldered kite Elanus notatus W X x X x u,B
Letter-winged kite Elanus scriptus Res v
Black kite Milvus migrans W x R
Square-tailed kite Lophoietinia isura Res X X R
Whistling kite Haliastur ephenurus W X X b u,B
Brown goshawk Aceipiter fasciatue W X X X x u,B
Collared sparrowhawk Aceipiter cirrhocephalus W X X X R
Grey goshawk Accipiter novaehollandiae Res x R
White-bellled sea-eagle Haliaeetus leucogaster Res x b R
Wedge-tailed eagle Aquila audax W X X X X X X X X u,B
Little eagle Hieraaetus morphnoides W X X X x % U,.B
Spotted harrier Circus asaeimilis W X X u
Marsh harrier Cireus aeruginosus W ¥ x abec U,B
Black falcon Faleo subniger W % R
Peregrine falcon Faleo pereqrinue W x X x b u,B
Australian hobby Faleo longipennis W X X x b U
Grey faleon Faleo hypoleucos W X x x R
Brown falcon Faleo berigora W X X X X X C,B
Australian kestrel Faleo cenchroides W X X C,B
Mallee fowl Leipoa ocellata Res X % X R.B
Stubble quail Coturnix novaeselandiae W x x C,N,B
Brown quail Coturnix aquatralis Res X % u,N
Painted button-gqail Turnix varia L £ X X u,B
Little button-qail Turmix velox W X X X x U,N,B
Red-chested button-gail Twrnix pyrrhothorax Res X v,H
Plains-wanderer Fagdionomus torquatus W % RN
Buf f-banded rail Rallus philippenais W ab U
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Habitat

Common name Scientific name Distribution 23 4 5 6 7 9 Status
Lewin's rail Rallus pectoralis Res b R
Baillon's crake Porgana pusilla W abe U,N
Australian crake Porgana fluminea W abe U,N
Spotless crake Porgana tabuensis W ab R,N
Black-tailed native-hen Gallinula ventralie W X ab U,N,B
Dusky moorhen Gallinula tenebrosa W ab u,B
Purple swamphen Forphyric porphyric W ab R
Eurasian coot Fulica atra W b c,B
Brolga Grus rubicundus Res a R
Australian bustard Ardeotis australis Res % R
Bush thick-knee Burhinues magnirostris W % R,B
Painted snipe Roetratula benghaleneis Res ab R,N
Masked lapwing Venallus miles W abe C,B
Banded lapwing Vanellus triscolor W u,B
Grey plover Pluvialis squatarola Res b R.M
Red-kneed dotterel Erythrogonye einctus W ab U,N,B
Double-banded plover Charadriue bicinotue Res b UM
Red-capped plover Charadrius ruficapillua Res be c
Black-fronted plover Charadrius melanope W be U,B
Black-winged stilt Himantopus himantopus W be U,B
Banded stilt Cladorhynchus leucocephalus Res b C.,N
Red-necked avocet Recurvircstra novaehollandiae Res b C,N,B
Eastern curlew Numenius madagascariensie Res b R,M
Marsh sandpiper Tringa stagnatilie Res abe R,M
Greenshank Tringa nebularia Res b R,M
Latham's snipe Gallinago hardwickii Res ab U,M
Black-tailed godwit Limosa limosa Res abe R,M
Sharp-tailed sandpiper Calidris acuminata Res be c.M
Red-necked stint Calidrie ruficollis Res be U,M
Curlew sandpiper Calidrie ferruginea Res be UM
Australian pratincole Stiltia isabella Res V.M
Silver gull Larus novachollandiae Res b U
Whisgkered tern Chlidonias hybrida Res abe U,N
Gull-billed tern Gelochelidon nilotica Res ab R

BEAA1 /B5—22
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Appendix 2b - Birds (continued..)

Habitat

Common name Scientific name Distribution 1 2 45 5 6 7 8 9 Status
Casplan tern Hydroprogne caspia Res be R
*Feral pigeen Columba livia W *® c
*Spotted turtle-dove Streptopelia chinensis Res R
Peaceful dove Geopelia placida W * % % C,B
Diamond dove feopelia cuneata W X X x R
Commen bronzewing Phapa chaleoptera W x X X u
Brush bronzewing Phaps elegana LB X X R
Crested pigeon Oeyphaps lophotes W % *® C,B
Red-tailed black-cockatoo Calyptorhynchus magnificue Res R
Yellow-tailed black-cockatoo Calyptorhynchus funersua Res x = U
Gang-gang cockatoo Callocephalon fimbriatum Res R
Galah Cacatua roseicapilla W x X ® C,B
Long-billed corella Cacatua tenuiroatris Res ® X C,B
Little corella Cacatua sanguinea Res x X u
Pink cockatoo Cacatua leadbeateri Res X R
Sulphur-crested cockatoo Cacatua galerita W X X x C
Rainbow lorikeet Trichoglossus haematodus Res X X B,N
Musk lorikeet Glosscpaitta concinna W X X u,N
Purple-crowned lorikeet Glossopsitta prophyrocephala W X X u,N
Little lorikeet Glosaopaitta pusilla W X X U,N
Regent parrot Polytelie anthopeplue Res % R
Cockatiel Nymphicus hollandicus W X X x U,B
Night parrot Geopeittacue cceidentalis No longer present
Budgerigar Melopaittacus undulatus W X X x u
Swift parrot Lathamus discolor W X X u,M
Crimson rosella Platycercus elegans L X x ]
Eastern rosella Platycercus eximiue W x X ® C,B
Mallee ringneck Barnardiuas barmardi W X x X X x U
Red-rumped parrot Pgephotus haematonotus W X X x C,B
Mulga parrot Pgephotus variue W X X U
Blue bonnet Northiella haematogaster W X X 1]
Blue-winged parrot Neophema chrysostoma W X X U,M
Elegant parrot Neophema elegana W X X R,N
Pallid cuckoo Cuculus palliduse W X x x u,M
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Habitat

Common name Scientific name Distribution 1 2 3 4 56 7 8 9 Status
Fan-tailed cuckoo Cuculus pyrrhophanus W X X X C,M,B
Black-eared cuckoo Chrysococoyxr osculans LB X X X U,M,B
Horsfield's bronze-cuckoo Chrysococoyx basalis W ¥ X X % x C,M,B
Shining bronze-cuckoo Chrysococoyx lucidus W % X U,M,B
Southern boobook Ninox novaeseelandiae W x X% ® Uu,B
Barking owl Ninox eonnivena W X x R
Barn owl Tyte alba W X X x U,B
Tawny frogmouth Podargus etrigoides W X X % U,B
Australian owlet-nightjar Aegotheles erietatus W X % C,B
Spotted nightjar Caprimilgus guttatus LB X % u
White-throated needletail Hirundapue caudacutus W aerial C.M
Fork-tailed swift Apus pacificus W aerial UM
Laughing kookaburra Dacelo novaeguineae W X X x c,B
Red-backed kingfisher Haleyon pyrrhopygia W X % x R,M,B
Sacred kingfisher Haleyon sancta W X X U,M,B
Rainbow bee-eater Meropa ornatus W X X X C,M.E
Dollarbird Euryatomus orientalis Res x R,M
Singing bushlark Mirafra javaniea W x U,B
*Skylark Alauda arvensia Res x u,B
White-backed swallow Cheramoeca leucosternum Res P % u
Welcome swallow Hirmmdo neoxena W x x x abec C,M,B
Tree martin Ceeropie nigricans W % x b C,M,B
Fairy martin Cecropis ariel W x x ab C,M,B
Richard's pipit Anthus novaeseelandiae W x % c,B
Black-faced cuckoo-shrike Coracina novaehollandiae ] X X X % U,M,B
White-bellied cuckoo-shrike Coracina papuensia Res X R
White-winged triller Lalage sueuriti W X X x x C,M,B
White's thrush Zoothera dauma Res x v
*Blackbird Turdua merula Res % X u,B
Southern scrub-robin Drymodes bromeopygia Res x x X u,B
Rose robin Petroica rosea Res x R
Flame robin Petroica phoenicea Res x R,M
Scarlet robin Petroica multicolor Res X X u,B
Red-capped robin Petroica goodenovii W X X X u,B
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Appendix 2b - Birds (continued..)

Habitat

Common name Scientific name Distribution 1 2 5 6 7 9 Status
Hooded robin Melanodryas cucullata W X X x U
Eastern yellow robin Eoppaltria australis Res x R
Jacky winter Mierceca leucophaea W X % C,B
Crested shrike-tit Falowneulus fromtatus Res X X U,B
Red-lored whistler Pachycephala rufogularia Res R.B
Gilbert's whistler Pachycephala inormata Res X u,B
Golden whistler Pachycephala pectoralie W x C,B
Rufous whistler Pachycephala rufiventrie ] S X CyM,B
Grey shrike-thrush Collurioinola harmoniea W X % C,B
Crested bellbird Oreotica gutturalis Res ® x x u,B
Satin flycatcher Myiagra ecyanoleuca Res x R,M
Restless flycatcher Mytagra inquieta W x x c,B
Grey fantail Rhipidura fuligincaa W X % % U,B
Rufous fantail Rhipidura rufifrone Res x v
Willie wagtail Rhipidura leucophrys W X X X X X C,B
Chestnut quail-thrush Cinologoma caatanotum Res * R
Grey-crowned babbler Pomatoatomus temporalis Res b R
White-browed babbler FPomatoatomus superciliocsus W X U,B
Clamorous reed-warbler Aerocephalus atentoreua Res b U,M,B
Little grassbird Megalurus gramineus Res b u
Golden-headed cisticola Cisticola exilis Res b u
Rufous songlark Cinelorhamphus mathewst W X X U,M,B
Brown songlark Cinelorhamphus cruralis W U,M,B
Superb falry-wren Malurus cyaneus Res x x C,B
Splendid fairy-wren Malurua splendens Res X x U,B
Variegated fairy-wren Malurus lamberti Res x C.B
Mallee emu-wren Stipiturus ruficeps mallee Res x R
Shy hylacola Sericornis calicud Res X u
Rufous calamanthus Serigcornis campestris Res X R,B
Weebill Smicromis brevirostrie W % ® Cc,B
Western gerygone Gerygone fusca Res x R
Brown thornbill Acanthiza pusilla W x x C,B
Inland thormbill Acanthisa apicalis B x * C
Chestnut-rumped thornbill Aeanthiza uropygialis W x u,B
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Common name Scientific name Distribution 1 2 4 H;bi;at? Status
Buf f-rumped thornbill Aeanthiza reguloides W x X C,B
Slender-billed thernbill Acanthiza iredaleti L x u,B
Yellow-rumped thornbill Acanthiza ohrysorrhoa W X x C,B
Yellow thornbill Acanthiza nana W X x u,B
Striated thornbill Acanthiza lineata L x C,B
Southern whiteface Aphelocephala leucopeia ] x u,B
Varied sitella Daphoenoaitta chrysoptera W X X * u,B
White-throated treecreeper Climaeteris leuccphaea Res X C
Brown treecreeper Climacteris pilowmue W X x C,B
Red wattlebird Anthochaera carunculata W X X X C,B
Little wattlebird Anthochaera chryscptera L X R.B
Spiny-cheeked honeyeater Acanthagenyes rufogularia W X X x u,B
Striped honeyeater Plestorhyncha lanceolata Res x R
Little friarbird Fhilemon citrecgularis Res X x R,M
Regent honeyeater Xanthomysa phrygia Res x X R,B
Blue-faced honeyeater Entomyson oyanotie Res x R
Noisy miner Manorina melanccephala W X X C,B
Yellow-throated miner Manorina flavigula Res X x x u
Yellow-faced honeyeater Lichencatomus chrysops L X U,M
Singing honeyeater Lichenoatomua virescens W % X u,B
White-eared honeyeater Lishencatomus leucotis W X X C,B
Yellow-tufted honeyeater Lichenoatomus melanops Res x R,N
Purple-gaped honeyeater Lichenocstomue cratitius L X x R,B
Yellow-plumed honeyeater Lichenostomus ormatus Res x X X u,B
Fuscous honeyeater Lichenceatomue fuscuse Res x R
White-plumed honeyeater Lichenoatomue penicillatus W x X C,B
Black-chinned honeyeater Melithreptus gularia Res X X U,N,B
Brown-headed honeyeater Melithreptue brevircstris W X X X x C,N,B
White-naped honeyeater Melithreptus lunatus Res x X R.N
New Holland honeyeater Phylidonyris novaehollandiae W % % % U,N,B
White-fronted honeyeater Fhylidonyrie albifrone W x x u
Tawny-crowned honeyeater Fhylidenyris melancpe Res X x Uu,B
Eastern spinebill Acanthorhynchus tenuirostria Res v
Black honeyeater Certhionyx niger Res X X v
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Appendix 2b - Birds (continued..)

Common name Scientific name Distribution 1 2 3 4 thi’;at? 8 Status
Pied honeyeater Certhionyx variegatus Res X x v
Crimson chat Ephthianura tricolor Res b4 X X V,B
Orange chat Ephthianura aurifrone Res X R
White-fronted chat Ephthianura albifrons W X X X C,B
Mistletoebird Megewn hirundinacewm Res X x x U
Spotted pardalote Fardalotus punctatue L O u
Yellow-rumped pardalote FPardalotus ranthopygue W X X X Uu,B
Striated pardalote Pardalotus striatus W X %X X X C,B
Silvereye Zoatercps lateralis Res X X = X U,N,B
*European goldfinch Carduelis carduelis W x u,B
*House sparrow Pagaer domesticus W X X C,B
Diamond firetail Emblema guttata W X X u,B
Zebra finch Poephila guttata W x X U,N,B
*Common starling Sturmue vulgaris W x x x C,B
Olive-backed oriole Oriolus sagittatus Res X X R.M
White-winged chough Corcorar melanorhamphos ) X X% X C,B
Apostlebird Struthidea cinerea No longer present

Australian magpie-lark Grallina oyanoleuca W X X X C,B
White-breasted woodswallow Artamus leucorhynchue Res x R,M
Masked woodswallow Artarue peraonatus W X X X x U,M,B
White-browed woodswallow Artamie superciliceua W X X X X x C,M,B
Black-faced woodswallow Artamis cinerua W X X B.M
Dusky woodswallow Artamue cyanopterus W X X X X x C,M,B
Grey butcherbird Cracticus torquatus Res X X X U,B
Pied butcherbird Crastious nigrogularis Res X X R
Australian magpie Gymnorhina tibicen W X X x C,B
Grey currawong Strepera versicolor Res X X X u,B
Australian raven Corvue eoronoides W X X 4 u
Little raven Corvus mellori W x x C,B

Total number of bird species

266

107 116 52 36 30 B8 28 94 Bl

Taxonomy and nomenclature follow Royal Australasian Ornithologists Union (1978).

names for Australian birds.

Emu, 77 Supplement, 245--313,

Recommended English
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Habitat
Common name Scientific name Distribution 1 2 3 4 56 7 8 9 Status
Long-necked tortoise Chelodina longicollis Res % x u
Tessellated gecko Mplodactylue teseellatus Res R
Wood gecko Diplodactylus vittatua Res often found in rocky outcrops or R
other hard, cracked substrates

Marbled gecko Phyllodactylus marmoratus W X X X X c
Thick-tailed gecko Underwoodisaurus miliid Res x rocky outcrops ® u
Legless lizard Aprasia striclata Res * X R
Legless lizard Delmz australis Res X u
Legless lizard Delma impar Res b4 R
Legless lizard Delma inornata W x x % U
Common scaly-foot Pygopua lepidopodus W % % c
Hooded scaly-foot Pygopus nigriceps Res R
Bearded dragon Amphibolurus barbatus W X X X X X X C
Mallee dragon Amphibolurue fordi B X X X u
Jacky lizard Amphibolurus muricatus W X X X X X c
Painted dragon Amphibolurue pietus L,B X% X

Sand monitor Varanue gouldii W X X R
Lace monitor Varanus variue Res X R
Snake-eyed skink Cryptoblepharus carmabyi W X X X U
Large-striped skink Ctenotus robustus W X X% u
Skink Ctenotus uber orientalis L,B X X u
Tree skink Egermia striclata Res x R
Skink Hemiergis decresiensis Res rocky outcrops R
Delicate skink Lampropholias delicata W X x U
Bougainville's skink Lerista bougainvillii W x u
Skink Menetia greyi Res x X u
Skink Morethia adelaidenstis Res * R
Boulenger's skink Morethia boulengeri W X c
Skink Morethia cbescura L,B x C
Western blue-tongued lizard Tiligqua oceipitalis Res % R
Shingle-back Trachydosaurus rugosusa W X X.X X X X c
Blind snake Ramphotyphlope auetralis Res R
Blind snake Ramphotyphlops bituberculata Res % R
Blind snake Ramphotyphlops nigreacena Res R
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Appendix 2¢ - Reptiles (continued)

Habitat

Common name Scientific name Distribution 1 2 3 4 56 7 8 9 Status
Blind snake Ramphotyphlops proximus Res R
Marster's snake Drysdalia maratersi B X X u
bardick Eohiopais ocurta Res % x X R
Eastern tiger snake Notechis scutatus Res *® X % R
Eastern brown snake Faeudonaja textilis W x X X c
Curl snake Suta Suta no data R
Snake Imechis nigriceps L x x U
Bandy-bandy Vermicella annulata W R
Total number of reptile apecies 41 14 11 12 10 & O 12 7 2

Taxonomy and nomenclature follow Cogger, H.G., Cameron, E.E., and Cogger, H.M. (1983). Amphibia and reptilia.
In "Zoological Catalogue of Australia', Vol 1, ed. D. Walton, (Australian Government Publishing Service:

Canberra,)
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Appendix 2d - Amphibians

Habitat
Common name Selentific name Distribution 1 2 3 4 5 6 7 8 9 Status
Common eastern froglet Ranidella eignifera 4] X X X X C
Remidella parinasignifera W X c
Eastern banjo frog Limodynastes dumerilii ] X X X X X X X c
Spotted grass frog Limmodynastes tasmanienaie W X X X X X c
Neobatrachus pictus W X ox % % c
Neobatrachus sudelli W X X X x c
Brown toadlet Peeudophryne bibronii W X X X % x u
Brown tree frog Litoria ewingii Res x X X u
Peron's tree frog Litoria peronii Res % X X u
Litoria raniformis W x X % C
Total number of amphibian species 10 6 6 &4 4 1 0 5 6 7

Taxonomy and nomenclature follow Cogger, H.G., Cameron, E.E., and Cogger, H.M. (1983). Amphibia and
reptilia. In 'Zoological Catalogue of Australia', Vol. 1, ed. D. Walton. (Australian Government Publishing

Service: Canberra.)
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Appendix 2e - Fish

Common name Scientific name Distribution Status Comments
Australian smelt Retropinna esemonti Res c Rivers

Freshwater catfish Tandanus tandanus Hes u Rivers

Murray cod Maccullochella peeli Res u Wimmera River, some lakes
Golden perch Maequaria ambigua Res u Rivers

Flat-headed gudgeon Philypnodon grandiceps Res c Rivers

Western carp gudgeon Hypeeleotrie klunaingeri Res LI} Avoca Rover

*Brown Erout Salmo trutta Res u Stocked into lakes
*Rainbow trout Salmo gairdneri Res U Stocked into lakes
*Carp Cyprinus carpio W c Not in all water bodies
*Goldf ish Carassius auratus W C Rivers and lakes
*Tench Tinea tinea W c Most water bodies
*Mosquitofish Gambuaia affinue Res c Wimmera River

*English perch (redfin) Perca fluviatilia W c All water bodies

Taxonomy and nomenclature follow Cadwallader, P.L. and Backhouse, G.N. (1983). 'A Guide to the Freshwater
Fish of Vietoria.' (Victorian Government Printer: Melbourne.)
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RECORDED NOXIOUS WEEDS OF THE WIMMERA AREA

Botanical name

Common name
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Botanlecal name

African box-thorn
African love-grass
Bathurst burr
Blackberry

Boneseed

Buffalo burr
Caltrop
Common bindweed

Common prickly-
pear

Creeping knapweed
Fiddle-neck

Five-spined
saltbush

Hedge wattle
Hemlock
Hoary cress
Horehound
Khakl weed

Lyeium ferocissimum
Eragrostis curvula
Xanthium spinosum

Rubue fruticosus
Spp. agg.

Chrysanthemoides
monilifera

Solanum cornutum
Tribulus terrestris
Convolvulus arvensis

Opuntia stricta

Aeroptilon repens
Amsinckia Spp.
Selerolaena muricata

Acacia armata
Conium maculatum
Cardaria draba
Marrubium vulgare

Alternanthera pun-
gensa

Musk weed

One-leaf cape
tulilp

Onlon-weed

Paterson's curse
Saffron thistle

St. Barnaby's
thistle

St. John's wort
Sand rocket

Silver-leaf
nightshade

Slender thistle
Skeleton weed
Soldier thistle
Soursob

Spear thistle
Spiny burr-grass
Star thistle

Myagrum perfoliatum
Homeria breyniana

Asphodelus fistul-
o8us

Echium plantagineum
Carthamus lanatue
Centaurea solstit-
talis

Hypericum perforatum

Diplotaxie tenui-
folta

QGEanum elaeagnifol-
Tum

Carduus tenuiflorus
Chondrilla juncea
Ciretum acarna
Oxalie pes-caprae
Cirsium vulgare
Cenchrus longispinus

Centaurea calecitrapa

Stemless onopordum Onopordum acaulon
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Appendix 3 (continued)

Common name

Botanlical name

Sticky ground-
cherry

Stinkwort

Sweet briar

Weed status as

Botanical name Common name

Physalies viscosa Tree-of-heaven
Two-leaf cape

Dittrichia graveo- tulip

Lens Variegated thistle

Roga rubiginosa Weld

proclaimed on 15th January, 1974

Ailanthus altissima

Homeria miniata

Stlybum marianum

Reseda luteola
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Industrial &

N Irrigation connaPe il Urban 5 -
Parish bn' Dairy omestic | othen
res Aves Annual Annual Annual and
No. (ria) volume No. volume No. volume or astock

(ML) (ML} (ML)
Babatchio 1 1
Balrootan 21 4 515 317 1 5 4 1,250 1 11

Whill Water Board

{township of

Nhill)
Bambadin 25 3 178.0 1,068 22
Bunguluke 2 2
Charlton East l 1
Dahweddarre X 1
Ding-a-ding 8 B
Dinyarrak T 1 12.0 40,0 5
Doocen 1 1
Duchembegarra y 1 8.0 25.0 3
Durndal 2 2
Gerang Gerung 11 11
Gymbowen (part) 2 )

(estimate)
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Appendix 4 (continued..)

Industrial &

N&. b irrigation commercial Urban Domestic
L ]
SRran bores R Annual Annual Annual Dathy oragga-k Other
No. (ha) volume No. volume No. volume -
(ML) (ML) (ML)
Jeruk (part) 4 4
(estimate)
Kaniva 13 1 30.8 14z.0 2 59,0 10
2hire of Kaniva
{township of
Kaniva)
Katyil 1 1
Kiata 14 2 10.0 33.0 1 40.0 11
Shire of Dimboola
{township of
Kiata)
Koonlk Koonik 1 i
Lawloit T 2 9.0 55.0 5
Leeor 16 2 3.0 18.0 i 25.0 13
V/Line (Township
of Serviceton)
Lillimur 11 1 4.0 28.0 1 1 100 9
Shire of Kanilva
{Township of
Lillimur)
Lorguon 15 2 37.3 231.0 13




331

Appendix 4§ (continued..)

Irrigation Industrial &
Urban
i . commerclal Domeatic
Parish baéeg Ares Annual Annual Annual Dairy and Other
No. (ha) volume Na. volume No. volume or stock
(ML) (ML) (ML)
Mahrong 1 1
Minimay 12 3 | 11
Mirampiram 5 1 7.0 i
Shire of Kaniva
{Township of Hiraq]
Mortat (part) 3 3
(estimate)
Murrawong 12 i 10.0 £65.0 11
Narrewillock 1 1
Neuarpur (part) 10 10
(eatimate)

Nurcoung [+ 6
Feechember 2 2
Perenna 5 5
Fropodollah 1 1
Tarranginnie 4 2 8.0 51.0 2
Teddywaddy 2 2
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Appendlx U (continued..])

Industrial &
Irrigation commeraial Urban 5 .
No. of omestlic
Parish bores Ares Annual . Annual Annual Dairy and Other
No. (ha) volume No. volume Mo . volume or stock
(ML} (ML} (ML)

Toonambool 1 1

Tullyvea 1 1

Waill 1 1

Wallup 1 1

Warraguil T T

Watchegatchea 2 2

Winiom 3 3 44.0 166.0

Woorak L] i

Woralgworm 2 1 6.0 23.40 1

Yanac-a=-yanac 6 1 6.1 60.0 1 4

Yanipy b 4y

Yarrangook 1 1
{Road
const-
ruction
Auth.)

5.0

Yarrock 3

Yearinga 7 3 Bl .5 349.0

Yeungroon 1 1

Notes: Domestic and stock use is registered, but no volumetric entitlement 1s granted.

Average domestic and stock use may be of the order of 2.5 ML per bore.

F O Atkingon Governmant Printar MelDowrne
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Major streams

Stream gauging slations and numbers
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Stream gauging stations with water quality sampling and numbers
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Major natural lakes and swamps

: E'i;

m‘L

RAINFALL, WATER RESOURCES, IR ™ M A T by TR Al SRR s R, TR U fee Al e LR wermumaoe
WATER UTILIZATION AND TOPOGRAPHY [° = G N S NN 5 S AR5 T 0 g S S S P e T 7 | P 75 s g R (Mo wan

Main channels®*
_ — ; ' S T ¥ A M ; AR EANHE e i = s =T s | 2, b abioetny | ok (e[| 2N s[Willaring. < Distributing channels**
Wimmera Area : = A = S R i _ 7 = L i ! e : WA ; el T HRATAY e = e P P, . e _'~' i e 1 it oL Towns with reticulated water supply

Irrigation areas
1:250 000
[}
Avoca River Improvement Districl

Land Conservation Council '_ r A N -, . # ¢ | Il - f - = ! f N _1 : X oy i ih i : : I : I"“ ol Al : o L ! 4 —— — Stud‘_u' area hnundaﬂl’ ' L 1
victer ) = - —— foi. G AR | King ' - M 2 i S s | e . R oL | = Wik * lsohyets are based on information from the Department of Agriculture
i N e 7 : | i _ 1 Ry e i, etblangy — = —=— City, town or borough boundary ; Tt z
' ; ** Mote that some streams are also used as channels

{Datalls of groundwater meources arm shawn on Map No. 5 = .

==l

€ Grown (Stale ol Victoral Copyiight 18984, Base map reproduoed by parmission ol the Directar, Division of Nalional Mapping, Department of Mational Doevelopman] and Energy Gray numberad geidiings ara 10 000 motro intorvals on the Auatraiian Mop Grid, zone 54, Grd values are shown in full anly al the south - west comer ol the map




5 » . s . - 5 ,[’ . 2 £ . a » e -
- T : N v : — 5 FEe=n 1 I 4 = .‘-—J 1
E™ [ ' N G A B a2 2
. |(MAP No. 8 GROUNDWATER RESOURCES ) .. | BTk o wium Y (O TR
‘-__ Y snmapr — L e : - :- [ —— : I- 4 *
Biade, e El - [] ; ' i I = J l_ !_ _._
R R A g v q ' e By |
8 S TR S Th |
) — - TS, 5 - il s
" AL 0 L] ax " g'l: !
i -I-' “n 1 T Pk L B s ; = / :I
A = o =] 3 i " Lt ‘ s L
= il - 5 | MY i) (Pl 7=l s
1 - = CO " A=
N — - n ! : | : = . . i
L x = g ; B Iﬁ' - ¥ '
b : A= 4 417 [
. S e "
- e - -._ ah 1 e
- P ~ oY e .
i s |..+': Tr .I I I
mleo- ¥ - -, L
", .‘ <. g (el
T ] *
e E = : 1= ] .
2 ” : &
= il &k Il (1 . * '\.:.
e i i (I i f ‘1] J = :_'

" — ; 3 L : A1
. I AF _‘ o [ e i e M
u-‘..- ; Ay wwi s . e - il L ;

= ; : - . s . T L W)
[ e T ¥T3 0 1 3 = =B =
e Ly ¥ 3 il L

wl ! : M

L L} - T oy = - 1
. : A [ : : e
; : £ & i g ! " - - . y i
. I R I o e i I e ! =17,

[ i i = - . % - . [ S e ¥ 7

" = . - N o et ¥ ‘ e s -"n

P 0 J; =t - e g i 2 a8 1 .-,I, i 1 - I&T:_ % i o o B A J"!
T T - : SRR . = T o L ] s ) — i ! vy . oy
T : " IS —'—:- j =11 .l": L] T T R ol e :.' . Fv »L
B ey T PN GROUNDWATER
- = L - = — 0 = N T " .. aeril ]
S TR e T 7 V| RESOURCES i
- o = I = Crat o e ] W n hat
o ( S R e VN | WIFY U j =4 s
% e A A - o = T
T RS- SE o kdl Wimmera Area LT
& { 3 CEiE o b =l —
NP M T e R i 4 i 1:500 000 Tl
SN ; kil M o i mn an )
il JLNABIRE I A TAT TR Ry R - =
e Y8 B 3 e h—.ﬁ AT e ¥
3 o b ’ L 110.% 4 e F
z T - b i) Land Conservation Councll i
= ¥ ™ P e -\....ﬁ;
- -i.qu\‘\.; i ’J_;?ﬂ‘ i ; f},; t;*ﬁ b e ¥ictoria ;:.;
= ] + 5l BT . T LEgper gy Tk i+ = e " L
% 'I.I - Ly o L :l- E‘ Yy i 1 Py ; t-
g I -y } :;q-_ o :* .;-y;r“_':m el |4 = o TR
A Ak < T A ) W YA LN 1 I
: - | B bl T ol 38 e
.-'I"I ; - Jl i -t t e i iR % & B s 'S'-\. I: A b, I':1.
1 .'-'-""a': '_Hll oty e :I-L‘_ ey i g3 E = T A = n : L
= & 5 Y
= e I " Lol ] =3 ] [ ] P - - " E] e

“ . ¥ . W 0
|Statn o Victorla) Capyrighi 1884, Base map roproduced by parmission of the Director, Divislon ol Mational Mapping,

Dapartmant of Nalional Davelopmont and Energy.

Gr

-
By nimbersd arid ines arm 10000 metre inforvals ah the Ausiralian Map Grid, zone 54. Grid values are ahown in full only @i the south-wasl camer of {he map

-

~

GROUNDWATER RESOURCES

PRINCIPAL AQUIFER LITHOLOGY

BORE YIELD"

GROUNDWATER SALINITY*

GROUNDWATER USE

Sandstone, sand, gravel, clay.

Generally <10

unusable. Unsuitable tor irrigation,

(milligrams/litre
/
iepisec) Total Dissolved Solids)
1
Suitable for all stock, domestic, garden, and industrial T T_I_I_I_ Limsstone (Duddo).
=10 in west < 1000 uses. High yields (=10 I/s) are suitable for irrigation and : p—
ﬁ =10 In east town supplies. =l e
. 1 e, silty marl,
= H =10 1000-3 000 Suitable for all stock, and for sali-tolerant plant species. | | | | ey Aemione. 1118
o High yields {>10 I/s) are suitable for irigation. .
% Suitable for most stock, Not suitable for poultry, Generally Fractured and weatherad sedimentary, metamorphic, and igneous rocks of Palasozoic age.
g =10 4000-7 000 unsuitable for irrigation, .
5 I i o i AeEaE DS, and for 50-140m (Duddo) Depth range in which aquifer is located, with name of aquifer in brackets,
] 7 000-30 000 d;ﬂ;%gﬁfgrugutu; ?:gnuuﬁqgﬂ TDS. H ﬂﬂTr saiinilies are Hote: Single figures denole dapth to lop of aguiler,

Mote: The groundwater resource in the deep sand aquifers of the Renmark Group I8 not indicated.

* Figures are generalised, see text for detalls,

Insufficient data to
aquifer boundaries

determine exact

Study area boundary

Public land

City, town or barough boundary

Data complled by Geological Survey of Victoria.
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Typical structural
form at maturity

Major species of
tallest stratum

Associated tree
or shrub species

Common understorey species

Typical um:urrenc;\"

WOODLAND I
{15--28 m height)

OPEN FOREST I/

River red gum

gum

Generally as pure
stands, occasianally
with black box, yellow

Wattles, pale-fruit ballart, slender cypress pine,
scarlet bottlebrush, prickly tea-tree, totem-poles,
salt paper-bark, grasses and sedges

Wimmera River, Avoca
River, swamps of
Wimmera plains

River red gum

Generally as pure

Prickly tea-lree, silver banksia, creaping

Lake Hindmarsh,

(5--28 m height)

WOODLAND Il stands, occasionally myoporum, pale-fruit ballart, grasses, knobby Red Gum Swamp
(15--28 m height) with black box, yellow| <lub-rush, blue rod, pale rush, spiny flat-sedge iLittle Desert)
gum
River red gum Black box Swamp wallaby-grass, blown grass, Australian Swamps of south-
WOODLAND | sweel-grass, water-milloll, floating pondweed, weastern Wimmera plains
(5--15 m helght) common spike-rush, Pacific azolla, grass cushion.
Less maoist parts carry exofic grasses
WOODLAND Il Yellow gum Grey box, yellow box,| Golden wattle, gold-dust wattle, muby saltbush, Marma, Barrabool,
{15--28 m height) bull-oak, black box, common wallaby-grass, spear-grasses, and Brynterion forests
g river red gum exolic grasses
Yellow gum Black box, river red Melaleucas, hakeas, sutaxia, lringe-myrtle, scarlet | Western and central
. gum bottlebrush, muntries, holly grevillea, wattles, blocks of Litle Deserl
M » m:": 'l:“ bush-pea, erect guinea-flower, daphne heath,
W Thdisld sedges (esp. black bristle-rush) , bristly
wallaby-grass, grey germander, prickloot, raspwort
WOODLAND I/ Yallow gum Bull-oak, balah Sweet bursaria, wattles, small hop-bush, akeake, Glenlea and West Wall
WOODLAND | Slender cypress pine ruby saltbush, eutaxia, burrobunga, hooked Timber Resarves

needlewood, desert cassia, leafless currant-bush,
variable sida, turkey-bush, grasses, sedges

(5--15 m helght)

Yellow gum Gray box, bull-oak, Golden watlle, gold-dust watlle, ruby saltbhush, Mount Jeffcott, public
HOGDLAHD;t black box bluebushes, common wallaby-grass, land west of Charliton
(5--15 m height) spear-grasses, exolic grasses
Gray box Yellow gum, Common wallaby-grass, variable spear-grass, Marma, Barrabool
WOODLAND NI
15--28 m height) yellow box, exotic grasses and Brynterion forests
{ o) bull-pak, black box
WOODLAND | Grey box Yallow gum, bull-oak Gold-dust waitle, hedge wattle, aweet bursaria, Small areas of public
5--15 m helahit) ruby saltbush, common wallaby-grass, variable land around Charlton
( elg spear-grass, exotic grasses and Jeffcott
Black box Bull-oak; river red Tangled lignum, saltbushes, blue-bushes, quena, Marma forest,
WOODLAND | gum, yellow gum, sweet bursaria, umbrella wattle, common spike-rush Glenlee Timber Reserve,
5--15 m height) gray box wallaby-grasses, windmill grass, spear-grasses, swamps, creak frontages
E HHHI rigid panic, Australian salt grass, couch, common
nardoo, exotic grasses
Bull-oak Black box, vellow gum, Gold-dust wattle, sweet bursaria, bemigan, Glenlee Timber Reserve,
WOODLAND | balah bluebushes, hedge saltbush, harlequin mistletoe, roadsides and small

common wallaby-grass, variable spear-grass,
composites, common spike-rush, exolic grasses

areas of public land
throughoul the Wimmera

plains _,/‘
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Typical structural
form at maturity

Major species of
tallest stratum

Associated tree
or shrub species

Common understorey species

Typical occurrence

=%

WOODLAND I/
OPEN SCRUB
{2--15 m height)

Brown stringybark

Oyster Bay pine,
heath tea-lree

Desert banksia, silver banksia, she-gaks, guinea-
flowers, bitter-peas, fringe-myrtle, hakeas, Austral
grass-tree, parrot-peas, homy cone-bush,
baeckeas, wattles, beard-heaths, sedges

Big Deser

Little Desert, Wail foresk,

frees, guinea-flowers

Yellow malles Broom honey-myrtle, Ovyster Bay pine, melaleucas, hakeas, slaty she- Litlle Desert, Big Desert
MALLEE-- SHRUBBY (occasionally other ‘broom baeckea, oak, eutaxia, bush-peas, matted bog-rush, sword-
Bﬁﬂﬂﬂﬂuﬁﬂ 4 OPEN SCRUB mallea species or slender-leaf mallee, sedges, orchids, lilies, sundews, ephemeral
T i {2--8 m height) mallees absant) green mallee, dumosa | annuals
mallee
OPEN SCRUB Yellow mallee Slender cypress pine, Smali-leaved clemalis, large-leaf ray-flower, golden | Area of public land
Sa (2--8 m height) scrub cypress pine waltle, guinea-flower, velvet tobacco, sticky wast of Ellam
longheads, satin everlasting
Bull mallee Bull-oak, grey box, Wattles, pink velvet-bush, sugarwood, ruby Roadsides and small
5b OPEN SCRUB yellow gum, other saltbush, common wallaby-grass, spear-grasses, | areas of public land on
) . : (2-=8 m height) mallee species windmill grass, black-anther flax-lily, Mew Holland| the northen Wimmera
MALLEE daisies, pointed twin-leal, exotic grasses plains
Dumosa mallee ‘Grean mallee, Melaleucas, broom baeckea, autaxia, wattles, Dimboola Flora and
yollow malles, bush-peas, woolly daisy-bush, holly gravillea, Fauna Reserve, amall
5¢ OPEN SCRUB other mallee spacies | scarlet mint-bush, coccid emu-bush, goodenias, | areas of public land on
(2--8 m height) rough halgania the northern Wimmera
plains
LOW CLOSED Salt paper-bark Beaded glasswort, gray glassworts, brown-head Lake Wyn Wyn, mouth
glasswort, coast sand-spurrgy, Australian salt of Wimmera River at
FOREST-- TALL
OPEN SHRUBLAND grass, karkalla, rounded noon-flower, glaucous Lake Hindmarsh
(2--8 m height) goosefoot, exolic grasses (where condilions
lass saline)
TALL OPEN Lightwood Wallowa Rock comea, slender rice-flower, wedge-leaf Yowang Hill, Mt, Gowar
SHRUBLAND hop-bush, raspwort, rock fern, wallaby-grasses,
(2-=8 m haight) spear-grasses, exotic grasses
Heath tea-tree Mallee honey-myrtle, Tassel rope-rush, sword-sedges, coarse twine- Little Desert (central
OPEN HEATH Desert banksia baeckeas, baard- rush, scale-shedder, spear-grass, bristly and eastern blocks)
(=2 m height) She-oaks heaths, heaths, grass- wallaby-grass, sticky longheads, annual bluebell

i

Grey Humberad griddings are 10 000 mokre Intervals an the Ausiralian Map Grid, zone 54 . Grid. values ara shawn In full only al tha south - waal cormer ol the map

Typical structural
form at maturity

Major species of
tallest stratum

Common associated species

Typical occurrence

LOW OPEN SHRUBLAND
{=2 m height)

Beaded glassworl
Grey glassworls
Brown-head glasswort
Other glassworts

Creeping brookwead, wilsonias, Australian salt
grass, prickly arrowgrass, pennywort, composites,
Australian sallmarsh grass, toad rush, glaucous
goosefoot, sea-heath, lawrencias, exotic grasses
{where conditions less saline)

Lake Wyn Wyn and other
salt lakes of the south-
westarn Wimmera plains

LOW OPEN SHRUBLAND
(=3 m haight)

Tangled lignum

Gommaon spike-rush, cane grass, blown grass,
common nardoo, narow-leal nardoo, polson pratia,
goodenia, swamp wallaby-grass

Darlot Swamp,
Wimmera River downsiream
of Jeparit

GRASSLAND

Cane grass, swamp
wallaby-grass, blown
grass, Australian sweet-
grass, common spike-
rush

Walter-milfoll, floating pondweed, Pacific azolla,
grass cushion, common billy-buttons

Swamps on the Wimmera
plains

OPEMN FOREST i/
OPEN FOREST Il
{15--35 m helght)

Sugar gum is main
species planted

Brown mallet, swamp yate, swamp mallet, yellow gum
and black box have also been planted

Wail forest, Barrett and
Glenlee Timber Reserves

GRASSLAND

Includes public land used for agriculture, gravel extraction, and water supply.
Vegatation includes native grasses and remnants of former woodlands, but mostly
comprises pasture species and exolic weeds, especially annual grasses

Small areas of public land
throughout the Wimmera
plaing

Note: This map does not show the vegetation ot all the small blocks of public land

Permanent or seasonal water

Study area boundary

— — — — — (ily, town or borough boundary

=

( MAP No.9 )

B




