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FOREWORD 

The Land Conservati.on Act 1970 estab­
lished the Land Conservation Council 
whose function is to "carry out invest­
igations and make recommendations to 
the Minister with respect to the use of 
public land in order to provide for 
the balanced use of land in Victoria." 

This report sets out to describe and 
assess the natural resources of the 
public land in the Mallee 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 
bodies who have an Interest in the 
future use of public land in this area 
can obtain and study the basic 
information, which the Council will 
Itself study, and so make informed and 
constructive suggestions to the 
Council for its 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 lands should be 
used. It is hoped that in making 
submissions, m.embers of the community 
will use as a basis the information 
provided by this study. The Council 
will make its recommendations only after 
due consideration of these submissions. 

Demands for land for various purposes 
are many and varied^ some of which are 
compatible and some conflicting or 
competitive. It is therefore Important 
that decisions made are based on factual 
evidence, not on subjective criteria. 

Submissions are now invited and should 
reach the Secretary of the Land 
Conservation Council within 60 days of 
the publication of this report, as 
notified in the Victoria Government 
Gazette. 

S.G.McL. DIMMICK 
Chairman. 

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

EXTRACT 

Public Land 

Section 2. 

(1) "Public land" means -

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

(I) unalienated land of the 
Crown including land 
permanently or temporari­
ly reserved under section 
14 of the Land Aat 1958 
and State forest; 

(II) vested in any public 
authority (other than a 
municipality or a sewer­
age authority within the 
meaning of the Sewerage 
D i s t r i a t s Aat I958); or 

(ill) 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 F o r e s t s Aat 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 in which any 
land is vested -

by proclamation published In the 
Government G a z e t t e declare any such 
land to the public land for pur­
poses of this Act. 

Functions of the Council 

Section 5. 

(1) The Council shall -

(a) carry out investigations 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; 
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(b) make recommendations to the 
Governor in Council as to the 
constitution and definition of 
water supply catchment areas 
under the S o i l Conservat ion and 
Land U t i l i z a t i o n Aat 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 
catchment area. 

(2) 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 of national parks; 

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

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

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

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

(3) Where the Council recorrmiends the 
alienation of any land the recommen­
dation shall Include the Council*s 
opinion as to the best method of 
alienating the land to ensure the 
most satisfactory use and manage­
ment of the land in the public 
Interest. 

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

Investigations, Notices and Reports 

Section 9. 

(1) The Council shall not make any re-
coimnendation under this Act In 
relation to any district or area 
without a prior investigation of the 
district or area. 
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(2) Before commencing any investigations 
under paragraph (a) of sub-section 
(1) of section 5 the Council shall 
publish a notice in the Government 
Ga2ette, in a newspaper circulating 
throughout the State and in a news­
paper circulating particularly in or 
in the vicinity of the area or 
district to be investigated stating 
that an investigation of the dis­
trict or area described in the 
notice is to be carried out for the 
purposes of this Act. 

(3) On com.pletlng an investigation of a 
district or area under paragraph 
(a) of sub-section (1) of section 5 
the Council shall -

(a) publish a report of the invest­
igation; 

(b) give not 
Gazette 
the repo 
copies o 
obtained 
stating 
the Coun 
report w 
Council 
60 days 

ice in the Government 
of the publication of 
rt, the address where 
f the report may be 
or Inspected and 
that any submissions to 
cil in relation to such 
ill be considered by the 
if they are made within 
of such notice; and 

(c) publish notice in a newspaper 
circulating throughout the 
State and in a newspaper cir­
culating particularly In or In 
the vicinity of the area or 
district Investigated of the 

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

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

Notice to be given to Public 
Departments and Authorities in 
Certain Cases. 

Section 10. 

(1) Not earlier than 6o days after 
notice being given under paragraph 
(b) of sub-section (3) of section 9, 
the Council shall send a copy of its 
proposed recommendation to -

(a) the Council of any municipality 
in the municipal district to 
vvhich the recommendation relates 
is 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 

(c) any person or body who made a 
submission under section 9 -
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(2) 

(3) 

and shall consider any submissions 
received within 60 days of the send­
ing of such copy to the Council, 
authority, department, person or 
body or in the case of a public 
authority or government department 
within such longer period as may be 
agreed upon between the Minister and 
the Minister administering that 
department or responsible for that 
authority. 

Where any recommendation is made to 
the Minister under this Act it shall 
be accompanied by a copy of any sub­
missions received from any person 
body department authority or council 
pursuant to the provisions of sub­
section (4) of section 9 or sub­
section (1) of this section. 

Where the Co 
mendatlon to 
paragraph (a 
section 5 th 
has given no 
days notice 
do to the Mi 
government d 
for a public 
the Governor 

uncll has made a recom-
the Minister under 
) of sub-section (1) of 
e Minister may, after he 
t less than fourteen 
of his Intention so to 
nister administering a 
epartment or responsible 
authority recommend to 
in Council that notice 

of the recommendation or that part 
of the reconmiendation that affects 
the government department or public 
authority to be given to the govern­
ment department or public authority 
concerned and where notice of that 
recommendation or part is so given 
by the Governor in Council it shall 
be the duty of the government de­
partment or public authority to 
use all diligence and dispatch to 
give effect to such recommendation 
so far as it affects any land vested 
in or controlled by it. 

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

Section 11. 

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

A copy of the Land Conservat ion Aat 1970 can be obtained from the Government Printing 
Office, 7a Parliament Place, Melbourne, 3002. 
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AIMS AND METHODS 

This report presents all available in­
formation relevant to making decisions 
on the future use of public land in the 
study area. It describes Important 
features of the environment, and partic­
ularly emphasizes the character and dis­
tribution of the plant communities and 
animals of the area. It also exam.ines 
the forms of land use that will make 
demands on public land and attem.pts to 
assess their impact on the land. It 
does not contain land use recomraenda­
tions for public land, but rather pro­
vides a factual basis on which those 
recomjnendations can be formulated. 

Information obtained from published 
reports, Government departments, private 
organisations, and individuals, and from 
short-term surveys of the plants and 
mamraals of the area, is included in this 
report. However, our knowledge of the 
environment and of the Impacts of land 
use on the environment Is still far from 
complete. 

Tne four parts 

Part One sets out the alms of the study 
and defines and briefly describes the 
study area. It gives a history of the 
region, including descriptions of the 

Aboriginal inhabitants. 
is Included. 

A locality plan 

Part Two describes the main features of 
the environment such as the geology, 
climate, water resources, soil, vege­
tation, and fauna. Maps showing the 
geology and rainfall of the study area 
are included. Thirteen distinct land 
systems are also described and mapped. 

Part Three considers the main forms of 
land use that are likely to make demands 
on public land, and examines the present 
level of activity, the estimated de­
mands, and the ability of the public and 
also private lands to meet these demands. 
Conservation and recreation are treated 
as important forms of land use. The 
hazards that occur in the region, such 
as salting, erosion, fire and pests 
are then described. 

In Part Four the seven blocks into which 
the study area is divided - such sub­
division being based on similarities of 
soils, climate, and vegetation - are des­
cribed in more detail. The nature of 
the public land in each block and its 
potential for the various forms of land 
use is then assessed. A map showing the 
public land in the study area, and block 



boundaries, is included. 

Another map showing public land is in­
cluded in a pocket at the back of this 
report for use in making submissions to 
the Council. 

Metric units are used throughout and a 
table giving metric:imperial conversion 
factors is included at the back of the 
report as Appendix 1. 

Appendix 2 contains extracts from the 

Land Conservat ion Act, 1970. 

Appendix 3 gives the scientific names 
of the plants raentloned in the text. 

Appendix 4 lists 4o species of plants 
that are rare or localized in the 
study area, with brief comments on ea:h 

Appendices 5-9 contain detailed infor­
mation on the mammals, birds, reptiles, 
and fish of the study area. 



THE STUDY AREA 

The Mallee study area lies in the north­
western corner of Victoria and is bound-
ded by the 26th parallel south (approx­
imately), the Loddon River, and the State 
borders with South Australia and New 
South Wales (see locality plan facing 
page 4), The New South Wales - Victoria 
border follows the southern bank of the 
Murray River. The study area includes 
the counties of Millewa, Weeah, Karka­
rooc, and Tatchera. 

The climate is semi-arid, and rainfall 
varies from 350 mm in the south to 250 
ram in the north. Most of the rain falls 
during the mild winter months, while the 
summers are hot and dry. Frequent 
droughts are a feature of the environ­
ment. Apart from the Murray and Loddon 
Rivers, the area has no permanent nat­
ural supplies of surface water. 

The area Is a vast plain sloping gently 
down to the north-west from about 100 m 
at Beulah and Birchip to 50 m at Mildura 
and 35 m at Lake Culluleraine. Low 
superficial land forms - ridges, dunes, 
and hummocks - are also present. The 
soils,which are sometimes saline, have 
developed on calcareous aeolian 
niaterials that vary from sands to clays. 

The region derives its name from the 
characteristic and widespread native 
vegetation of low, multi-stemmed eucal­
ypts called mallees. Other plant comm­
unities are woodland, grassland, and 
saltbush. 

Public land 

The study area covers a total of 43,000 
sq km, of which 14,430 sq km is public 
land. The bulk of this lies in the wes­
tern part of the area, where the sandy 
nature of the soils has discouraged 
settlement. Substantial areas of public 
land along the Murray River have been 
reserved for the production of timber 
and fuelwood. 

At present about 50^ of the public land 
is leased for grazing. Timber is taken 
from forest and woodland areas, and bee­
keepers range over most of the area in 
winter and spring. Gypsum and common 
salt are extracted from shallow deposits 
at several places. Public land is used 
for recreation, chiefly near the main 
towns, in the two national parks, and 
in several reserved forests. There are 
wildlife reserves at Wathe, Annuello, 
and Lake Charm. Tourism plays an 



important role in the economies of the 
Swan Hill and Mildura districts. 

Most of the cleared land supports pro­
duction of cereal crops, mainly wheat, 
in rotation with sheep grown for wool or 
meat. Irrigation areas along the Murray 
River produce vines and citrus, as well 
as pasture near Sv/an Hill and Kerang. 
Water supply to the dryland farms comes 
through a vast system of open earthen 
channels from storages in the Grampians 
or on the Goulburn River, or from the 
Murray River. West of Underbool, sup­
plies are drawn from groundwater 
resources. 

The settled parts of the Mallee are 
served by a good network of primary 

and secondary roads. Although bush 
tracks traverse much of the public land, 
large areas remain Inaccessible. Rail 
transport has been particularly well 
developed to move the large quantities 
of wheat produced in the area. 

Local government 

The study area includes the Shires of 
Mildura, Karkarooc, Walpeup, and Swan 
Hill, large parts of the Shires of 
Birchip, Wycheproof, and Kerang, and 
small parts of the Shires of Kaniva, 
Lowan, Dimboola, and Gordon. 

Population 

The populat 
was about 7 
for local g 
of a shire 
an estimate 
tions of Mi 
have been 1 
of the clos 
public land 
are not par 
population 
a fall of 1 
1971. 

ion of the study area in 1971 
1,000, based on statistics 
overnment areas (where part 
lies outside the study area, 
has been made). The popula-
Idura, Swan Hill, and Kerang 
ncluded in this total because 
eness of these centres to the 
s, although technically they 
t of the study area. The 
in 1966 was 72,400 - showing 
.J% over the 5-year period to 

An a e r i a l view of M u r r a y v i U e , a t y p i c a l 
Mai lee town. 

In 1971 the population of the city of 
Mildura was 13,190, and that of Swan 
Hill, 75693, representing increases since 
1966 of Q.1% and 2.2^ respectively. The 
population of the Borough of Kerang was 
4,120 in 1971, a fall of 1% since I966. 
Concentrations occur in the Irrigation 
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areas centred on the Murray River, 
particularly around Kerang, Swan Hill 
Nyah, Robinvale, and Mildura. The Sun­
raysia district, centred on Mildura and 
Including adjacent irrigation areas in 
New South Wales, contains about 35,000 
people. 

The density of the population over the 
remainder of the study area is low. 
The largest towns outside the irrigation 
areas are Ouyen (1,562), Birchip 

(1,041), Sea Lake (971), and Hopetoun 
(923) (1971 statistics). The populat­
ion of all these towns declined between 
1966 and 1971. 

Reference 

Commonwealth Bureau of Census and 
Statistics. "Census 20 June 1971. 
Field Count Statement No 4 - Population: 
Local Government Areas and Towns, Victor­
ia." (Government Printer:Canberra, 1972.) 

10605/73-1 



HISTORY 

The Aborigines 

Although large numbers of Aborigines 
lived along the Murray and Loddon Rivers 
and around the lakes and streams of the 
northern V/immera, very few lived in the 
central Mallee owing to the lack of food 
and water available there. The area was 
visited by groups seeking seasonal 
foods, and the few who settled there 
were probably renegades. 

The name "mallee" comes from the Aborig­
inal word for the characteristic form of 
eucalypts that grow in the area. 

The main tribes occupying the study area 
were the V/otjobalek in the south, the 
Ngintait on the Murray in the north­
west and the Wemba Wemba in the east. 

These people utilized many animals and 
plants for food - possums, bandicoots, 
emus, kangaroos, wild dogs, birds, fish, 
insects, bulbs, roots, tubers, and 
seeds. 

In dry country, they obtained water from 
soaks by digging shallow wells. They 
covered these with sticks to reduce 
evaporation and protect the water from 
kangaroos and other animals. V/ater was 

also obtained by digging up the long 
horizontal roots of some mallees and 
breaking them into lengths to drain. 

Natives moving between the Murray and 
the south traversed the central Mallee 
and knew and named all water-holes and 
soaks. Wirrengren Plain south of Under­
bool and Lake Coorong at Hopetoun were 
important meeting grounds to vvhich the 
Aborigines travelled from long distances 
to meet and trade. Northern dwellers 
traded reeds, ochre, and mussel shells 
for stone axes and grinders brought by 
tribesmen from, the south and west. 

The simplicity of the material culture 
of the Aborigines belied their complex 
social organization, which involved 
leadership of the tribe, marriage and 
kinship rules, initiation rites, and re­
ligion. The Aborigines were intimately 
bound to their tribal lands by tradition 
and legends built around the deeds and 
spirits of their ancestors. Tribal life 
gave them social cohesion and security, 
and a harm.onious adjustment to a diffi­
cult natural environment. 

Aboriginal life began to decline In the 
l840s after the v:hite settlers arrived 
with their flocks and herds. Conflict 



between the settlers and the Aborigines 
was inevitable, and over the following 
30 years, after many violent clashes, 
the Aboriginal population was declmiated 
and the tribes broke up. By the end of 
the century only a handful of full-blood 
Aborigines remained and their culture 
and way of life had vanished forever. 

Relics of the Aboriginal era, such as 
old camp sites with ovens, shells, and 
fragments of worked stone, can still be 
found around the lakes and streams of 
the study area. Trees from which bark 
was taken for canoes, shields, or coola-
mions can be found along the Murray, and 
Aboriginal bones are sometimes exposed 
by wind erosion in sandy country near 
streams and lakes. 

Exploration and settlement 

In 1830 Captain William Charles Sturt 
skirted the Mallee on his voyage down 
the Murray from the Murrumbidgee Junc­
tion. Major Thomas Mitchell also navigat­
ed the Murray in I836 on his journey of 
exploration to south-western Victoria, 
but he avoided the Mallee because of its 
hazards, and travelled instead over the 
northern and Wimmera plains. 

The first attempt to penetrate the 
Mallee was made by Edward John Eyre, who 
discovered and named Lake Hindmarsh in 
1838, before setting out for the Murray. 
However, he was forced to turn back to 
Lake Hindmarsh because of the lack of 
water and the difficult terrain. 

Squatters began moving into the Mallee 
in the mid l840s after the better-
watered country of the Wimmera and nor­
thern plains had been taken up. J.M. 
Clow occupied Plne Plains in l847. The 
Murray frontage at Tyntynder near Swan 
Hill was occupied In 1846, and squatters 
reached Mildura that same year. Runs in 
the eastern Mallee (Lake Tyrrell and 
Lalbert runs) were taken up between 1845 
and 1851. 

The survey of the boundary between Vic­
toria and South Australia north of the 
36th parallel was commenced by E.R. 
White in 1849. After completing the 
survey, he made several hazardous jour­
neys alone across the Mallee. 

Natural history 

Major Mitchell's account of his journey 
down the Murray contains some descrlpt-

The f i r s t s e t t l e r ' s home at Ouyen 
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ions of the country he passed. Frequent 
mention is m.ade of the river flowing 
through extensive areas of reeds. He 
was also im.pressed by the many lakes and 
billabongs associated with the river. 
"The scenery of some lakes thus formed 
was very fine, especially when their 
rich verdure and lofty trees were con­
trasted with the scrub which covered the 
sand hills nearest the river." In other 
areas the sand hills carried pines, with 
a rich variety of flowering shrubs. 
Grassy plains lay between these hills. 
Mitchell reported having seen kangaroos, 
bandicoots, em.us, and waterfowl, and the 
jerboa was first sighted near Swan Hill, 

The accounts of the explorers and first 

settlers who penetrated the Mallee proper 
show that they found it an uninviting 
wilderness of dense scrub and porcupine 
grass, sandy and waterless. References 
are made to the lack of bird life and 
animal life. 

In 1857 the Victorian Government in­
structed William Blandowski to proceed 
to the junction of the Murray and Darl­
ing Rivers, where he was to investigate 
the natural history of the area and 
collect specimens for the National Mus­
eum. The expedition set up camp at 
Mondellimin, close to where Mildura is 
now situated. With the help of local 
Aborigines he amassed a collection of 
many thousands of specimens. Unfortun­
ately, the collection was not well 
labelled and annotated, and he took much 
of it out of the country. Nevertheless, 
a number of specimens were lodged in the 
National Museum, and Gerald Krefft, who 
assisted Blandowski, compiled several 
documents describing the expedition's 
findings. These documents and the rem­
nants of the collection provide valuable 
information about a fauna that no longer 
exists intact. 

Land Acts 

Most of the early settlers grazed sheep 
on the native vegetation. Settlem.ent 
was unauthorized at first and squatters 
occupied the land without legal tenure. 
However, in I836 squatting was recog­
nized and the Crown Lands Commissioner 



was empowered to issue licences. In 
1847 the British Parliament passed an 
Act giving squatters very favourable 
conditions of lease. However, as a re­
sult of disputes between the colonial 
government and the squatters over inter­
pretations of the Act, no leases were 
Issued in Victoria. Annual licences 
were Issued instead. 

To make provision for those wh 
struck riches during the gold 
the l850s, the new State of Vi 
passea several Acts in I86O-62 
to break up the large holdings 
squatters and encourage the se 
small holdings by ex-miners. 
Acts, the Grant AatSj were pas 
1865-69, and although these we 
cessful elsewhere they had lit 
on the Mallee. 

o had not 
rushes of 
ctoria 
designed 
of the 
lection of 
Further 
sed in 
re suc-
tle effect 

During the late l870s the Mallee was 
overrun by plagues of rabbits and wild 
dogs. Many holdings were abandoned. 
Wool production dropped from 5,000 bales 
in 1875 to only 900 in 1882. To meet 
this situation, the Mallee P a s t o r a l 
Leases Aat I883 was enacted. This law, 
which embodied the first formal defin­
ition of the Mallee, referred to two 
separate areas, namely "Mallee country" 
and "Mallee border", with the latter 
being divided into "Mallee allotments". 

All land in both categories could be 
leased on attractive terms with the main 
one requiring only the destruction of 
vermin. The Act was most successful and 

much of the abandoned land was re-
occupied. 

In 1885 a rabbit- and dog-proof fence 
("the dog fence") was built to stop 
rabbits moving into the Mallee. It ran 
from the South Australian border to Lake 
Hindmarsh and then to Swan Hill. 

Cereal-growing 

Cropping began around Swan Hill about 
1870, but was not important until the 
1890s, by which time the numbers of 
small freehold farms had increased. Many 
factors contributed to the start and 
ultimate success of cereal-growing in 
the Mallee. Prominent among these were 
the invention of the stump-jump plough 
and the stripper. Moreover, better 
methods of clearing mallee scrub were 
developed and strains of wheat (notably 
Federation) that were suited to dry 
country were Introduced. Extension of 
the railway system, which provided cheap 
transport to markets, was also a signif­
icant factor. Crop yields Increased 
with the application of superphosphate, 
which began on a large scale at about 
the turn of the century, and further in­
creases were obtained soon afterwards 
with the introduction of bare fallowing 
to conserve moisture. 

In this period of expansion of wheat-
growing, Mr. E.H. Lascelles commenced a 
successful agricultural settlement 
around Hopetoun. While wheat-growing 
expanded, wool production nevertheless 

10605/73-2 
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remained an important industry. How­
ever, agricultural success led to agita­
tion for selection, and the Cuthher t Aot 
of 1895 permitted selection of 5̂ 0 acres 
(215 ha). Further Acts in I898 and 1899 
also helped to foster settlement and, by 
1907, 3 \ million acres (1.32 million ha) 
of Mallee country had been taken up. In 
1911 a new Land Aat Introduced selection 
purchase leases, the maximum area of 
allotment in the Mallee being 1,600 
acres (648 ha). 

Closer settlement 

and a new variety of wheat. Insignia, 
became available. The size of the in­
dividual holdings was now greater, as a 
result of the emigration of unsuccessful 
farmers from most of the Mallee. Recon­
stltutlon of allotments in the Millewa, 
Carwarp, and Annuello-Kooloonong areas 
under the provisions of the Northwest 
Mallee S e t t l e m e n t Areas Aot 1946 also 
contributed to this trend. The period 
from 1945 to 1966 contained few years of 
below-average rainfall, and was a time 
of prosperity and consolidation for 
Mallee farmers. 

After World War I, the Mallee was 
affected by the State-wide commitment to 
soldier settlement and closer settle­
ment. Areas in the northern Mallee, 
along with the irrigation area at Red 
Cliffs, were settled by ex-servicemen 
between 1920 and 1924. The Millewa area 
west of Mildura was a closer-settlement 
area occupied by civilians and migrants 
in 1923. 

Soon many of the dry-land settlements 
ran into difficulties because of the 
smallness of the holdings and the inex­
perience of the settlers in semi-arid 
conditions . Ultim,ately , the combined 
effects of declining soil fertility, 
droughts, serious erosion, and the eco­
nomic depression of the I93O3 caused 
great hardship, and many settlers were 
forced off their land. 

In the 1940s, the value of a ley system 
of farming Involving medics was proved 

Water 

The Interior of the Mallee h 
ural supplies of fresh water 
a few soaks. Indeed, the pr 
taining water for human cons 
for stock dominated explorat 
settlement of the area. The 
Iers sought to conserve wate 
dams in natural soaks or cat 
Catchments were prepared by 
topsoil and ploughing drains 
run-off to "tanks" (dams) ex 
"good holding ground". 

as no nat-
apart from 
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to lead the 
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As settlement expanded 
catchment tanks were c 
State Rivers and Water 
and local shires. A g 
of boring to assess gr 
ces began in the l890s 
until 1930, when the b 
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Channel supplies 

Tank-sinking with horse teams 

Mallee, between Underbool and the South 
Australian border. 

In areas where groundwater was not 
available and the porous nature of the 
soil precluded natural water catchments, 
"iron-clad catchments" were constructed. 
These were made of flat Iron sheets laid 
on sloping ground, turned up and clipped 
together at the edges, to discharge 
water from rainfall into watertight cov­
ered storages. 

During prolonged dry spells, water 
shortages occurred in the areas not 
served by bores, and water was brought 
to the settlers by train. Water trains 
were a feature of Mallee life until the 
channel system, of water supply was in­
stalled. 

Recurring s 
Mallee led 
supply syst 
ages in the 
Is delivere 
network of 
Wartook In 
In 1887, fo 
1902. 

hortages 
to the de 
em in whl 
wetter c 
d to the 
channels. 
the Gramp 
llowed by 

of water in the 
velopment of a water 
ch water from stor-
ountry to the south 
dry north through a 
The first storage, 

ians, was completed 
Lake Lonsdale in 

After the State Rivers and Water Supply 
Commission was formed in 1906, channel 
construction was pushed ahead until to­
day 12 storages service 19,500 farms and 
52 towns. Water is delivered a maximum 
distance of 48o km. The Millewa settle­
ment and other farming areas near the 
Murray are supplied with water pumped 
from the river into earthen channels. 
After an inquiry, which was completed in 
1967, the channels in the Millewa area 
are being replaced with pipes. 

Irrigation 

Irrigation schemes played an important 
part in the development of areas along 
the Murray. As early as 1884, more than 
100 farmers were irrigating wheat farms 
around Swan Hill. However, the real 
impetus came in 1886, when George 
Chaffey came to Mildura to assess the 
potential of the area for irrigation. 

The following year the Chaffey brothers 
and the Government signed an agreement 
for an irrigation settlemient at Mildura. 
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In general terms the Chaffeys supplied 
capital, plant, and expertise and the 
Government made water and land available 
on attractive terms. Work commenced in 
1888. The settlement began to encounter 
difficulties in I892, and these culmina­
ted in a Royal Commission in I896, which 
recommended a substantial loan in order 
to establish the scheme on a sound fin­
ancial basis. After several more years 
of hardship, the area began to flourish 
and attracted more settlers. It is now 
a prosperous centre, producing vine and 
citrus products . 

In its early years, the State Rivers and 
Water Supply Commission established the 
present system of farm water rights. As 
part of the closer-settlement movement, 
the Commission divided purchased proper­
ties and Crown lands into small units 
for extensive irrigation. From I910 
to 1930, large irrigation schemes were 
established at Merbein, Nyah West, and 
Red Cliffs. Robinvale was established 
for soldier settlers after World War II. 

Transport 

The earliest forms of transport in the 
Mallee were the horse and the bullock 
dray. Camels were also used. Movement 
was slow, as many sand-hills became 
Impassable in summer and the flats were 
often waterlogged in winter. Because of 
the Malleefe large area and its distance 
from capital cities and ports, transport 
has played an important part in settle­
ment and development. 

Railways 

Throughout much of northern Victoria, 
Including the Mallee, settlement preced­
ed railway construction by several years 
and farmers had to cart wheat long 
distances to the rail head. The Mallee 
Select Committee of the 1890s expressed 
the opinion that for successful settle­
ment a suitable railway system was need­
ed. Two key rules were formulated. One 
laid doŵ n that railways in a tentacle 
form are preferable to a network and the 
second declared that farmers must have 
railway access within a "fair day's 
journey", i.e. a maximum of 24 km. It 
was upon this basis that the parallel 
railway network has developed. The 
Mallee railways were built upon the 
estimate of revenue based on wheat 
traffic, and extensions could only be 
justified on a similar basis. 

By the early l880s the railheads were at 
Donald, Wycheproof, Boort, Kerang, and 
Dimboola. The proposed line to Adelaide 
was completed as far as Serviceton in 
1887, and with gradual extensions year 
by year the lines had reached Birchip, 
Sea Lake, Quambatook, Swan Hill, Hope­
toun, and Jeparit by 1895. For several 
years a suitable origin for the exten­
sion to Mildura was debated, but finally 
In 1899 it was decided to utilize the 
Birchip line. The connection to Mildura 
was opened in 1903-

Further extensions were made in subse­
quent years and the terminal points of 
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each line were completed as follows: 

1914 Yaapeet 
1920 Kulwin 
1924 Robinvale 
1925 Patchewollock 
1926 Yungera 

(but since partly closed) 

Two lines, established after the others 
run to MurrayviUe and Morkalla. The 
MurrayviUe line runs from Ouyen and was 
the first line constructed in Victoria 
ahead of settlement. It was completed 
in 1912 and extended to Pinnaroo, S,A._, 
in 1915. It connects with the line to 
Adelaide. 

The Millewa line is the most recent and 
was completed to Meringur in 1925 and 
extended to Morkalla in 1931. Again, 
this more or less coincided with the 
closer settlement of Millewa, beginning 
in 1923. 

A line running west from Nowingi (midway 
between Ouyen and Mildura) was built in 
1928 and 1929 to serve a proposed 
settlemient scheme in the Sunset Country. 
Thirty-five miles of line were to be 
built at first, with a later extension 
to Merlbah, in South Australia. Lack of 
water prevented the settlement scheme 
from, proceeding, and also stopped con­
struction of the rallvfay at the 2455-mile 
mark. A company operating a gypsum 
quarry took out a lease of the first 16 
miles of the line in 1903, and this sec­
tion is still in use. The tracks were 

removed from the remainder of the line 
during the 1940s. 

River transport 

Although Charles Sturt had shown in 1839 
that the Murray was navigable, it was 
not until I853 that the first riverboats 
steamed from Goolwa near the river 
mouth to Echuca. Within 10 years the 
river carried I7 steamers, and after 
another decade there were several hund­
red. Shipyards were set up to build the 
different types of steamers. Large 
boats more than 90 feet long transported 
wool, while small boats towing barges 
could operate on a low river. Sorae were 
hawkers' boats with one deck set up as a 
shop, and others were designed to serve 
the passenger trade. Most were side-
wheelers . 

The main commercial part of the river 
was from Goolwa to Echuca, although 
boats could navigate upstream as far as 
Albury. Normally they could operate for 
only 8 months of the year, as in summer 
the river carried insufficient water for 
navigation. 

The boats carried a wide range of car­
goes, the main ones being wool, wheat, 
flour, timber, and fruit. 

The river trade reached its height in 
the years following the completion of 
the Echuca-Melbourne rail line. Ironic­
ally, the spread of the railways during 
the 1880s led to the decline of the 
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river trade, and in I890 only 75 boats 
were cleared at Echuca. A few trading 
steamers struggled on until the 1930s 
and some boats survived in the timber 
trade until the 1950s. A few still ply 
the river for the tourist trade. 

Local Government 

The Shlre of Swan Hill was created in 
1871 and Included all of the northern 
Mallee, while the Shlre of Lowan (creat­
ed 1875) covered the southern Mallee and 
much of the Wimmera. All the present-
day shires, boroughs, and cities have 
been created by severance from the 
original shires, at the following times: 

Kaniva 
Wycheproof 
Blrchip 
Dim,boola 
Karkarooc 
Walpeup 

1891 
1894 
1895 
IB95 
1896 
1911 

The cities of Mildura and Swan Hill were 
created in 193^ and 1965 respectively. 
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GEOLOGY 

The Mallee study area lies within a 
large sedimentary basin, known as the 
Murray Basin, vrhich evolved as the re­
sult of stretching of the earth's crust 
at the beginning of the Tertiary period. 
The sea eventually flooded the basin 
from the south, forming what is known as 
the Murravian Gulf, which at its maximum 
transgression covered parts of Victoria 
and South Australia and extended 150 km 
northwards into New South Wales. The 
basin filled with flat-lying sediments, 
which are almost completely covered by a 
veneer of Quaternary sediments. 

The formations of Quaternary age, which 
are marked at the top by a soil and 
commonly at the base by a disconformity, 
are broadly subdivided into aeolian 
units (dune fields, sheets, lunettes, 
and source-bordering dunes) and alluvial 
units (channel, flood plain, and lacus­
trine deposits). 

iary sediments of the basin 
clay, silt, sand , gravel, marl, 

The Tert 
include 
limestone, lignite, and glauconltic 
sediment 
dip gent 
west of 
toria. 
consist 

s. They generally thicken and 
ly towards a point immediately 
the north-western corner of Vlc-
The main pre-Tertiary sediments 
of lower Permian fluvloglacials, 

granites of various ages, and metamor­
phosed sedimentary rocks of Cambrian to 
Lower Ordovician age. The different 
geological units have been described and 
placed into groups and formations, each 
identified by a place name relevant to 
the occurrence of the particular unit. 

Map 3 shows the surface geology of the 
study area, and a cross-section. 

Structure 

Major faults are not a feature of the 
Murray Basin, and those that have been 
active are thought to coincide with 
older structures. One, the meridional 
Hindmarsh Fault, coincides with a base­
ment greenstone belt. It was active 
throughout the Calnozolc era and fades 
changes occur across it. Another base­
ment fault tends from the north-east 
to the south-west through MurrayviUe, 
Movement along this fault during the 
Upper Cainozoic has given rise to 
a monocllnal structure in the Tertiary 
sediraents there. 

The Leaghur Fault is oriented north-
south and runs through Leaghur south­
west of Kerang. Movement along the 
fault during post-Lower Pliocene times 
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has disrupted both basement rocks and 
basin sediments. The western block has 
moved upwards relative to the eastern 
block, resulting in deposition of Upper 
Cainozoic fluvial sediments to the east 
of the fault line but not to the west, 
where the Parilla Sand is exposed. 

Apart from these notable examples there 
has been little disruption of the Caino-
zloc sediments, and as a result they 
are flat-lying. 

Pre-Tertiary Basement Rocks 

These rocks occur at the surface in one 
locality only within the study area, as 
a small granite outcrop near Lake Boga. 
Elsewhere pre-Tertiary basement rocks 
are burled beneath Calnozolc sedim.ents, 
which generally thicken from approx­
imately 200 m in the south-east to 
approximately 600 m in the north-west. 
The oldest basement rocks consist of 
folded Cambrian metasedlments Intruded 
by granite. Rock types Include shale, 
slate, phyllite, and serlclte schist. 

Drilling indicates that Lower Permian 
glacial marine sediments (tillite, 
sandstone, silty clay, and siltstone) 
overlie the Cambrian metasedlments In 
some places. 

Lower Cretaceous sediments, consisting 
of sandstone and interbedded siltstone 
and mudstone up to 300 m thick, occur 
in the far north-west of the study area. 
These sediments are known as the Millewa 

Group and lie unconformably on the Lower 
Permian sediments. 

Tertiary Sediments 

Renmark Group 

This group consists of a series of sands 
and carbonaceous sediments, which form 
the lower part of the Tertiary sequence 
and which were deposited in a non-marine 
environment, probably in lakes, streams, 
and marshes. They overlie Cambrian 
rocks and their granitic intruslves, 
although in some small areas they overlie 
Lower Cretaceous or Lower Permian sedi­
ments. The group is almost continuous 
throughout the region, although it does 
not outcrop in the study area. It 
reaches a thickness of more than 300 m 
to the west of Mildura. 

Murray Group 

This group consist 
marine sediments, 
iary marine sedime 
Renmark Group. It 
formations that re 
environments for d 
the rapid transgre 
Gulf followed by a 
withdrawal of the 

s of fossiliferous 
and Includes all Tert-
nts younger than the 
contains a number of 
fleet the different 
epositlon afforded by 
ssion of the Murravian 
prolonged, gradual 
sea. 

The oldest unit of the Murray Group in 
the Ettrlck Marl. It is found only in 
the western part of the area, and is a 
rapid marine transgresslve deposit , The 
formation consists predominantly of 
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marl, with occasional thin beds of marly 
limestone and calcareous clays. It 
rests disconformably on the Renmark 
Group. To the east and north, the Ett­
rlck Marl grades laterally into the 
Geera Clay. This is an olive to dark 
grey clay or silt that contains a few 
fossils, and appears to have been depos­
ited in a shallow marine and lagoonal 
situation to which muds were added. It 
is distributed over a broad arc through 
Birchip and Nyah into New South Wales. 
Its boundary with the Renmark Group is 
similar to that of the Ettrlck Marl. 

During the mid-Tertiary era, when the 
marine transgression had reached its 
maximum, continuous beds of pure to 
m.arly limestone and marl were deposited 
in the western part of the area. The 
formation, which is known as the Duddo 
Limestone, is rich in fossils, is highly 
permeable and porous, and is a high 
yielding aquifer. 

The nature of the eastern boundary of 
the limestone varies. The limestone 
grades eastwards, with some Inter-
tonguing, into the marly, silty, and 
fossiliferous Winnambool Formation, but 
to the south of Patchewollock the lime­
stone pinches out rapidly to the east 
along a north—south line. This sharp 
fades change is accounted for by Caino­
zoic movement on the Hindmarsh Fault. 

persist far into New South Wales. The 
eastern boundary of the limestone is 
probably near Carwarp on the Murray 
River. 

East of the Duddo Limestone are contem­
poraneous marine calcareous sediments, 
the Winnambool Formation, which probably 
extend in a broad arc from south of 
Hopetoun through Tempy and Piangil into 
New South Wales. The llthology is 
variable and ranges from a medium to 
light grey marly clay to m.arl, in which 
gastropod and pelecypod fossils are 
common. The environment of deposition 
was probably shallow, Inshore waters. 
Towards the east the formation grades 
both laterally and vertically into the 
Geera Clay. 

The Duddo Limestone and Winnambool For­
mation are conformably overlain by the 
Bookpurnong Beds. These are a series of 
dark glauconltic and calcareous or clay­
ey silts, containing carbonate, which 
form a continuous unit over most of the 
Mallee region, except the eastern part. 
The beds were deposited in the Inshore 
and coastal zones of the receding seas 
of the Murravian Gulf. They are about 3 
m thick in the south, but increase in 
thickness markedly to the north; at 
Olney they are 65 m thick. 

Parilla Sand 

Northward, towards the New South Wales— 
Victoria border, the Duddo Limestone 
thins out, suggesting that it does not 

The Bookpurnong Beds are conformably 
overlain by the Parilla Sand, which 
extends as a continuous sheet throughout 
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the area. This latter formation was 
deposited when the sea of the Murravian 
Gulf receded after a brief advance. In 
the west it is overlain by a thin cover 

An outcrop of the Far i l i a Sand in the 
Big Deser t 

of Quaternary sediments, but there are 
prominent outcrops in the far east and 
the valley walls of the Murray River. 

The Parilla Sand is a quartzose, poorly 
fossiliferous, well sorted silt to sand. 
It contains the stable minerals zircon, 
tourmaline, ilmenite, and rutlle, either 
in dispersed or in concentrated form. 
Its upper surface is weathered to a lat­
eritic profile where grains are cemented 
with kaolinite, llmonlte, and gibbsite. 
The laterite is a paleosoi (ancient 
soil), the result of weathering during a 
former humid climate. Often the lat­
erite is weathered, in turn, to a sandy 
soil, as occurs in the eastern outcrops. 

The upper surface of the Parilla Sand is 
moulded into alternating ridges and 
valleys. The ridges are up to 70 m high 
and 3 km across, are sub-parallel, and 
trend NNW—SSE. It has been suggested 
that the ridges represent stranded 
coastal dunes. While there has been 
post-deposltional stream dissection and 
partial infilling of the Parilla Sand, 
features suggesting stranded coastal 
dunes are reflected in the pattern of 
dissection. However, in the far eastern 
part of the study area the Cannie and 
Gredgwin Ridges are related to uplift 
immediately westward of the Leaghur 
Fault. 

Most outcrops of the Parilla Sand are 
ridges, although there are outcrops in 
the Birchip district that have no topo­
graphic expression. 
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Sections of the Parilla Sand are re­
vealed in quarries to the south-east and 
in cliffs along the Murray River in the 
north-west of the study area. 

Quaternary Fluvial and Lacustrine 
Deposits 

Wunghnu Group 

This group, which consists of fluviatile 
and lacustrine sediments, predominates 
in the eastern part of the Murray Basin, 
where it occurs as a continuous unit 
throughout the flat Riverine Plain. In 
the study area its occurrence is 
restricted to the valleys of prior and 
existing streams, parts of the Swan Hill 
district, and around Birchip and Wyche­
proof. 

In the Riverine 
study area, the 
the Renmark Gro 
bedrock. It is 
as the marine s 
Group occurring 
ever, only the 
Group is repres 

Plain and outside the 
lower surface rests on 
up or on the Palaeozoic 
probably of the same age 
edlments of the Murray 
in the study area. How-
upper part of the Wunghnu 
ented in the study area. 

Two formations within this group that 
outcrop in the study area are the Shepp­
arton and Coonambidgal Formations. The 
Shepparton Formation Includes the alluv­
ial sediments of the Murray Basin which 
are older than the Coonambidgal For­
mation. This latter formation consists 
of the deposits of existing streams, or 
their recent ancestors. 

The Shepparton Formation is widespread 
in the Riverine Plain and rare in the 
east—west dune system, where it is 
always buried. It ts characteristically 
covered by a thin layer of aeolian 
materials that has weathered to a heavy-
textured calcareous duplex soil. 

The Coonambidgal Formation is Upper 
Pleistocene to Recent in age and is 
usually associated with existing streams 
as terrace deposits. The degree of soil 
development is less than in the Shepp­
arton Formation and its upper surface is 
often sculpted into a point bar or 
channel pattern. The Coonambidgal For­
mation is best known where It is assoc­
iated with the Murray River drainage 
system. The lower terrace is well 
developed in the Hattah—Kulkyne area, 
and the upper terrace forms a vast plain 
In the far north-west of the State. 

Blanchetown Clay and Bungunnia 
Limestone 

These formations are Quaternary lacus­
trine deposits, and occur in close 
association in the north-west of the 
study area. They form a series of 
strips oriented NNW—SSE, in the same 
direction as the ridges of the Parilla 
Sand with which they alternate. 

The Bungunnia Limestone consists of cal­
cine dolomite, which contains ostracods 
and overlies the Blanchetown Clay. Its 
best outcrop is in the cliff of the 
Murray River at Boundary Point. 
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Blanchetown Clay and Chowilla Sand over­
lying the P a r i l l a Sand in Murray River 
c l i f f s near Mildura 

Yamba Formation 

The Yamba Formation 
Quaternary gypseous 
in extensive playas 
tinctive flora of s 
Thin layers of gyps 
beneath the surface 
transverse dunes of 
tion running north-
playas. 

consists of Upper 
deposits that occur 
, covered by a dis-
alt-tolerant plants, 
um occur immediately 
of playas and in 
irregular distribu-
-south across the 

The gypsum is an evaporite deposit 
originating by precipitation from rising 
saline groundwaters. 

Quaternary Aeolian Deposits 

As shown on Map 3 aeolian deposits cover 
much of the study area. The most common 
unit is the Woorinen Formation, 

Woorinen Formiation 

This consists of pale to dark reddish 
brown calcareous sandy clay and clayey 
sand in which at least five superimposed 
soils are present. The typical present-
day Mallee soils have developed on this 
formation. 

The Blanchetown Clay is exposed in most 
of the Murray River cliff sections, 
where it is represented by clay and 
sandy clay, which may be red or green, 
Occasionally a yellow fluvial sand, 
known as the Chowilla Sand, lies between 
the Blanchetown Clay and the Parilla 
Sand, 

The upper surface of the Woorinen Forma­
tion has been moulded by the wind into 
several forms. Longitudinal east—west 
dune chains are widespread in the north 
and centre, but are less important in 
the south and east. In the Waitchle-
Ultiraa district, the Woorinen Forraation 
occurs in low elliptical to circular 
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S a l t l akes f r i nged with g l a s swor t west 
of Nowingi 

hummocks, and near Brim it is a feature­
less sheet. 

Throughout rauch of its distribution 
within the study area, the Woorinen For­
mation rests disconformably on the "lat­
erltized" surface of the Parilla Sand. 
Here the topography is a composite of 
the closely spaced parallel east—west 
Woorinen Formation dune chains and the 
more irregularly spaced ridges of the 
buried Parilla Sand, which trend in a 
NNE—SSE direction. 

Lowan Sand 

The Lowan Sand consists of greyish 
yellow to brown, fine - to medium-grained 
siliceous sand. It is thought to have 

been formed by erosion of the Parilla 
Sand on which it lies. Within the study 
area it is represented by two huge 
"tongues", the Big Desert and the south­
ern part of the Sunset country. 

The dunes of the Lowan Sand lack the 
regular parallel pattern of the Woorinen 
Formation. Instead, a variety of dune 
types such as parabolic dune chains, 
densely packed low longitudinal dunes, 
and irregular dunes are present. 

The instability of these dunes has pre­
vented pronounced soil development, 
although in the swales there are signs 
of slight clay llluviation. Separating 
the dunes are swales and a few extensive 
sand plains. 

Because of the irregular topography of 
the Lowan Sand, its thickness varies 
considerably from 1 m to probably 30 ra 
beneath some of the largest dunes. 
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PHYSIOGRAPHY 

The Mallee study area lies on a vast de­
positional plain cn which sediments con­
tinue to be deposited and m.oulded. The 
plain slopes gradually to the north-v;est 
from elevations of about 100 m in the 
south to 50 m in the north. Relief is 
low throughout. 

The study area has inherited features of 
the almost entirely burled topography of 
the Upper Cainozoic marine regressive 
sands and sandstones, NNW—SSS-trending 
ridges and valleys of these sands are 
still apparent, although now burled 
beneath thin Quaternary aeolian deposits 
that are represented by a variety of 
dune forms . Pluvial land forms, x̂ jhile 
extensive to the immiediate east, are 
lim.lted x̂ rithin the study area to the 
flood plains of the Murray, Loddon, and 
Avoca Rivers, and thin belts that are 
usually aligned NNW—SSE. 

Eight land form.s have been indentified in 
the study area and are des crlbed below. 

Ridge 

The ridges are usually 6 — 30 m: high and 
1—1.5 km across, with slopes between 1 
and 3%. Their length varies from about 
1 km. to more than 50 km. 

Ridges are most comjiion in the central 
south of the study area, where they con­
trol the courses of Outlet and Yarriam­
biack Creeks. A major ridge extends 
from: Galaquil in the south through 
Patchewollock to Meringur in the north, 
and Tyrrell Ridge runs frora Watchupga in 
the south,along the vrestern edge of 
Lake Tyrrell, to Robinvale. Five other 
roughly parallel ridges run between 
these, while smaller ones pass through 
Red Cliffs and Hattah. 

In addition, tvio low broad ridges, 
known as the Gredgv/ln and Cannie Ridges, 
run betvjeen the Loddon and Avoca Rivers 
and from Cannie to Nyah West respec­
tively . 

The ridges are comiposed of the Parilla 
Sand and are believed to represent dunes 
established at successive coastlines by 
the receding Murravian Gulf. They are 
frequently covered by the dunes of the 
Woorinen Formation and the jum.bled dunes 
of the Lowan Sand. 

The Cannie and Gredĝ -jin Ridges are 
exceptions in that they were formed 
tectcnically by uplift along the Leaghur 
Fault, and carry very few east—v^est 
dunes of the VIoorlnen Formation. 
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Dune 

Dunes are strongly aligned east--west, 
and form a striking feature of the land­
scape. Most are 8o—120 m wide, 3—10 m 
high, and 1—3 km long. In profile they 
are asymmetrical, with the south slope 
steeper than the north slope. They con­
sist of the sands and clays of the 
Woorinen Formation. 

Although these "tear-drop" shaped longi­
tudinal dune chains almost certainly 
formed parallel to the dominant wind 
directions rather than transversely, 
they cannot be classed as typical longi­
tudinal dunes like those in Central 

Longitudinal (east--west) dunes of the 
" tear -drop" type north of MurrayviUe 
(ve r t i ca l ae r i a l photograph) 

Australia. They were probably formed as 
a result of the winds shifting direction 
by more than 90°, westerlies largely 
influencing their formation. 

The dunes are relatively stable at 
present, although they were mobile dur­
ing arid periods in the Pleistocene. 

Irregular dune 

These dunes are elongated, curve sharp­
ly, and Include parabolic and sub-
parabolic types. The average dimensions 
are greater than those of the east—west 
trending dunes, and imxpressive razor­
backed prominences more than 30 m high 
are common. 

Within the study area these dunes are 
confined to the Big Desert and the 
southern part of the Sunset Country. 
Their formation may be attributed to the 
copious quantities of Lowan Sand avail­
able. 

Hummock 

Hummocks are subcircular in plan and are 
only weakly elongated. They occur as 
individual mounds on plains or ridges. 
Their dimensions vary from about 30 to 
1,200 ra across and frora about 1 to 7 m 
in height. Slopes are gentle, usually 
frora 1 to 3%-

Hummocks are common in the Millewa, Cen­
tral Mallee, Boigbeat, and Culgoa land 
systems. They are aeolian land forms. 
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but the conditions under which they were 
formed are not known. 

Plain 

Small plains are frequent throughout the 
aeolian landscapes of the Mallee, and 
consist mainly of heavy-textured mater­
ial of the Woorinen Formation and Lowan 
Sand. 

Alluvial plains of the Coonambidgal For­
mation occur along the streams that 
penetrate the Mallee, and reach their 
greatest extent on the Murray River in 
the Hattah—Kulkyne area, and around 
Ned's Corner. The plains are crossed by 

I r regu la r dunes and intervening sand­
plains in the Big Desert (oblique 
ae r i a l photograph) 

Floodplain and te r races of the Murray 
River west of Mildura showing meanders, 
oxbow lakes, and s c r o l l pa t t e rn s (ve r t ­
i c a l a e r i a l photograph) 

numerous meanders, anabranches, and 
billabongs. Meander patterns are still 
discernible on the higher terrace near 
Ned* s Corner. 

Plains of older alluvium Cthe Shepparton 
Formation) occur on the south-eastern 
boundaries of the study area. They rep­
resent the northern edge of the Wimmera 



Gypsum f l a t s with numerous t r a n s v e r s e 
dunes, near Chinkapook ( v e r t i c a l a e r i a l 
photograph) 

plains and western edge of the 
extensive Riverine Plains of northern 
Victoria and southern New South V/ales. 
Some leveed stream traces can be rec­
ognized in this latter area, although in 
the study area the plains are covered by 
a layer of the Woorinen Formation raater­
ials . 

Lunette 

This is a crescent-shaped ridge found on 
the eastern shores of lakes or dry 
lakes. The horns of the crescent point 
westward. The dimensions of the lunette 
depend largely on the size of the assoc­
iated lake. In the study area, heights 

vary frora 1 to 22 kra. Some lakes have 
more than one lunette on their eastern 
shores. 

Lunettes are composed of layers which 
vary from sands to clays. Some layers 
are derived from the lake floors while 
others appear to have originated as 
regional dust deposits. 

Salt lake—gypsum flat 

These are low-lying areas, generally at 
altitudes of less than 10 m. They are 
widespread (Raak land system), with the 
largest areas at Lake Tyrrell and the 
Raak area west of Nowingi, 

At Lake Tyrrell and associated lakes, 
the water table outcrops in winter, but 
the lakes become dry in summer. Occas­
ionally, surface water reaches the lakes 
via Tyrrell and Lalbert Creeks, which 
are effluents of the Avoca River. 
Islands of powdered gypsum (transverse 
dunes) occur on the lake floors. 

The Raak area is not a site of internal 
drainage, nor does groundwater outcrop 
there, but it raay be an ancestral lake 
systera now partly covered by aeolian 
sands. In the western part an extensive 
gypsum flat occurs, with numerous trans­
verse dunes. 

Transverse dune (copi island) 

These are dunes or mounds on dry lakes, 
composed mainly of layers of copi (pow-
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dered gypsum), gypsum, and sandy mater­
ials . Limestone is sometimes present. 
A typical "copi Island" may have a sur­
face layer of sand or loamy sand a few 
centimetres thick on the western face, 
and deeper towards the east. The second 
layer from the surface is white copi. 
The materials are derived mainly from 
the dry lake beds, with probable addit­
ions of regional dust. 

has been remoulded by wave action durlnj 
the times when the lake held v;ater, as 
for example at Lake Tyrrell. 
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CLIMATE 

The climate of north-western Victoria is 
semi-arid. Summers are hot and mainly 
dry while the winters are mild and us­
ually moist. Thus the climate resembles 
the Mediterranean type, although it 
differs in that significant falls of 
suraraer rain sometimes occur. As the 
region is of uniformly low relief, no 
great variations in climate occur across 
it. Rather there is general gradation 
from south to north, with the north 
being drier and hotter. 

Rainfall 

The average annual rainfall decreases 
from 350 mm in the south to 250 mm in 
the north, and from field observations 
over a number of years, a difference in 
average annual rainfall of from 7 to 10^ 
(approx. 25 mm) is significant for 
agriculture. 

Isohyets are shown at 25 mm Intervals 
on the land systems raap (facing page 104) 
and have been drawn as "lines of best 
fit", based on data for the 30-year stan­
dard period (1931—i960) supplied by the 
Coramonwealth Bureau of Meteorology. 

The rainfall is not only low but also 
unreliable. At Ouyen, the yearly total 

has been from 108 to 680 mm, and the 
monthly totals also show wide variation. 
Percentage variability equals average 
deviation frora mean annual rainfall, 
divided by mean annual rainfall, multi­
plied by 100. Its values here - 26^ at 
Mildura, 23^ at Swan Hill, and 21^ at 
Wycheproof - provide another indication 
of the unreliability of the rainfall. 
These values also indicate that the var­
iability increases from south to north. 

The rainfall distribution throughout the 
year at selected stations is given in 
Table 1 and graphed in Figure 1. On 
average, the wettest months are frora May 
to October. At Ouyen these six cooler 
months receive 60% of the yearly total, 
A rainor peak In the rainfall curves 
occurs in February, and rains in this 
month are relatively heavy as shown by 
the rainfall per wet day, which at Rain­
bow, for example, is 9 mm compared with 
the yearly average of 4 mm. 

Drought 

Aridity imposes the raost important re­
striction on land use in the Mallee, 
Even in years of average rainfall, dry 
spells during the growing season (April 
or May to October or November) limit 



31 

DISTRIBUTION OF RAINFALL 

TABLE 1 

THROUGHOUT THE YEAR AT SELECTED STATIONS 

Mildura (193^-72) 

Av. rainfall (mm) 

Av. number of wet days 

Av. rainfall per wet day 
(mm) 

Ouyen (1913-1972) 

Av. rainfall (mm) 

Av. number of wet days 

Av. rainfall per wet day 
(mm) 

Rainbow (19OI-I972) 

Av. rainfall (mm) 

Av. number of wet days 

Av. rainfall per wet day 
(mm) 

Jan. 

25 

ii 

e.h 

20 

3 

6 

18 

H 

f.5 

Feb. 

21 

2 

10.5 

25 

3 

8.3 

27 

3 

9 

Mar. 

19 

4 

4.8 

21 

3 

7 

21 

3 

7 

Apr. 

16 

5 

3.2 

22 

5 

4.4 

25 

6 

4.1 

May 

27 

8 

3.H 

32 

7 

4.6 

38 

9 

4.2 

June 

23 

8 

2.9 

30 

8 

3.8 

36 

10 

3.6 

July 

26 

10 

2.6 

30 

10 

3 

37 

12 

3.1 

. _. — 

Aug. 

26 

10 

2.6 

33 

10 

3.3 

38 

12 

3.2 

Sept, 

23 

8 

2.9 

32 

7 

4.6 

39 

9 
4.3 

Oct. 

29 

6 

4.8 

35 

7 

5 

34 

8 

^-3 

Nov. 

22 

6 

3.7 

26 

6 

4.3 

27 

6 

4.5 

Dec. 

19 

5 

3-8 

24 

4 

6 

24 

4 

6 

Year 

276 

76 

36 

330 

73 

46 

364 

86 

43 

yields of crops and pastures. 

Droughts are relatively long 
permitting little or no harve 
scant pasture growth. Althou 
difficult to define statistic 
very severe droughts lasting 
12 months have occurred since 
records have been kept (Foley 
These were in I895—1902, I9I 
1918—20, I925--3O, 1942—45, 
68 and had devastating effect 
ures, crops, soil stability. 

dry periods 
st and very 
gh they are 
ally, six 
longer than 
reliable 
1957). 
3—15, 
and 1966 — 
s on past-
and water 

supply. Several dry months prevailed 
during the 1972 growing season also, 
resulting in yields well below average 
and severe erosion. 

Recurrent drought must be regarded as a 
normal feature of the environment. 
During these periods plant growth is so 
poor that wind erosion causes widespread 
deterioration of the soils. The sever­
ities of the recognized droughts are 
compared in Table 2. In terms of the 
number of months when rainfall was less 
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TABLE 2 

MONTHLY RAINFALL (mm) RECORDED AT OUYEN IN YEARS OP MAJOR DROUGHTS 

Successive months of drought in specified drought periods indicated in italic type 

Year 

1913 
1914 
1915 

1918 
1919 
192Q 

1926 
1927 
1928 
1929 
1930 

1942 
1943 
1944 
1945 
1946 

1966 
1967 
1968 

1971 
1972 
1973 

Means 
(60 yr) 

1 

Jan. 

Q 
5 

15 

15 
0 
2 

3 
12 
11 

3 
0 

11 
1 1 
1 0 

1 
5 9 

11 
3 

4 2 

27 
4 9 
1 3 

20 

132 

Feb. 

13 
1 6 

0 

12 
59 

0 

0 
6 

6 0 
2 4 

1 

4 
9 
5 
9 

6 9 

31 
1 6 
1 2 

15 
4 8 

1 1 8 

25 

104 

:^ar. 

79 
27 

0 

30 
16 

6 

a 
6 

28 
3 

1 3 

4 
3 
4 
2 

4 1 

27 
0 

1 2 

70 
0 

4 3 

21 

Cal 

9: 

Apr. 

33 
4 1 

9 

32 
1 0 

7 

49 
0 

3 8 
2 2 

5 

28 
I S 
1 2 

0 
4 

9 
1 

4 9 

83 
2 4 
3 9 

2 3 

Gulat 

56 

May 

34 
1 4 
3 4 

105 
4 8 
2 0 

1^ 
18 
1 4 

9 
6 7 

55 
5 

4 5 
1 5 
26 

18 
2 6 
50 

17 
4 2 
48 

32 

June July 

0 
3 

40 

24 
2 3 
28 

19 
8 

3 9 
2 3 
4 

53 
2 2 

1 
5 7 
32 

5 
2 1 
48 

25 
3 

67 

31 

ed Average 

38 23 

0 
9 
42 

19 
1 2 

43 

34 
38 
2 7 

9 
26 

33 
2 6 
1 7 
1 9 

33 

31 
7 

19 

25 
1 0 

51 

30 

Aug, Sept. Oct. 

13 59 64 
0 1 0 

29 93 l4 

45 9 23 
9 14 5 

79 81 81 

35 42 16 
18 18 27 

6 22 SO 
18 11 4 
36 16 86 

52 19 53 
40 22 27 

4 10 26 
44 12 32 
30 13 12 

30 35 32 
26 10 2 
48 6 26 

32 17 14 
37 16 11 
71 34 114 

33 33 35 

Potential evapotranspirati 

20 31 46 69 

Nov, 

1 2 
2 0 
5 

5 
1 6 
21 

0 
9 
0 

2 0 
16 

2 8 
2 0 
2 8 
1 9 
30 

1 0 
0 

17 

5 6 
2 6 

26 

Dec. 

2 6 
2 8 
0 

0 
SS 

25 

2 7 
4 
6 

70 
32 

6 
2 7 
2 8 
1 4 
14 

5 5 
G 
21 

I S 
2 

24 

on (mm) 

89 119 

Total 
for 
year 

333 
162 
281 

319 
267 
393 

307 
164 
271 
216 
302 

3^5 
228 
184 
224 
363 

294 
108 
350 

397 
268 

333 

818 

No. of 
months of 
drought* 

3 
12 20 
5 

4 
10 19 
5 

4 
11 
10 36 
11 
4 

A 
10 
11 ^0 
10 
5 

5 
12 21 
4 

4 
10 15 
T 

* Number of months during specified period when rainfall vas less than calculated potential 
evapotranspiration 



TABLE 3 

AVERaJE MAXIMUM AND MINIMUM TEMPERATURES (°C) RECORDED 
,AT THREE 3T.ATI0NS FOR THE FOUR SEASON'S OF THE YEAR 

S t a t i o n 

.'•"i Idura 

Swan H i l l 

E i r c h l p 

SuHir.er 
[Dec. - Feb. ) 
Max. ^!ln. 

32 l c 

31 15 

30 13 

Autu:nn 
(Mar. - f^ay) 

Max. Min. 

2^ 10 

23 9 

23 9 

Wint 
( June -

Max. 

16 

15 

15 

e r 
Aug. ) 
^!in. 

5 

5 

-1 

Spr 
( S e p t . 

Max. 

2 5 

24 

2 3 

ng 
Nov. > 

Min. 

1 1 

9 

8 

33 

than the calculated average potential 
evapotranspiration, the worst droughts 
were those In 1925—30 (36 months) and 
1942—45 (40 months) . 

Temperature 

Data on temperature in Table 3 shov; that 
sumimers are hot and winters mild. 
Throughout the year, slightly higher 
temperatures prevail in the north than 
the south. Temperatures above 3̂*~*C are 
coraraon during suraraer and raost stations 
have recorded 46°C. Norraally, several 
frosts occur during the cooler months 
(May to September). 

Temperate-zone plants cease growth when 
tem.peratures fall below approximately 
5̂ C and their optimum growth rate occurs 
at about 27°C. Table 3 shows that the 
average winter maximum temperature is 
about 16^0. This allows considerable 

Bare ground on a g r a z i n g l e a s e i n the 
Millewa block dur ing the 1966-68 drought 
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A d u s t s t o r m i n a Ma l l ee town i n t he 
IdZOs 

growth of crops and pastures. Optimum 
temperatures for growth occur mainly in 
early autumn and late spring. 

Evaporation 

Average annual evaporation ranges from 
1,300 mm in the south of the study area 
to just over 1,500 mm in the north. In 
winter, average monthly values are about 
40—50 mm. Evaporation is usually 
greatest in January, when values range 
from 230 rara in the south to 250 mm in the 
north. (All values are for Australian 
Sunken Tank.) 

Winds 

Winds in the Mallee usually blow from 
the northern, western, or southern quar­
ters. In summer the northerlies from, the 
interior of the continent are hot and 
dry, while the west to south-westerly 
winds are cooler. In the winter there 
is no marked difference between the 
various wlndstreams. 

Strong winds are an important factor in 
soil erosion in this region. Winds 
reach gale force on several days each 
year as a rule, and field observation 
suggests that most wind erosion occurs 
on these days. During dry periods, soil 
from bare fallows and overgrazed past­
ures may "blow", the finer particles 
being lifted into the air to form dust 
storms, while the heavier particles are 
driven along the surface to be deposited 
on fences and roads. This latter pro­
cess is called "saltation". As gales 
come raiainly from the west, south-west, 
or north-west, the general direction of 
soil drift is from the west. In recent 
years, dust storms have been fewer than 
in the earlier days of settleraent owing 
to improved farming techniques, particu­
larly in regard to fallows, and to less-
frequent droughts. 

Growing season 

A study of the combined effects of rain­
fall and evapotranspiration gives a 
better understanding of the availability 
of moisture for plant growth than an 
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examination of rainfall records alone. 
Leeper (1950) proposed a formula for 
calculating monthly potential evapotran­
spiration from teraperature records. This 
value, when corapared with monthly rain­
fall. Indicates whether the moisture 
received is sufficient for plant growth. 
Rainfall and evapotranspiration have 
thus been compared in Figure 1 for three 
stations representative of the south 
(Rainbow), centre (Ouyen), and north 
(Mildura), the graphs being based on av­
erage monthly records for the period 
1911—40. 

Figure 1 shows that the growing period 
is limited, on the average, to three win­
ter months at Ouyen. The closeness of 
the two curves during the growing period 
Indicates that the build-up of soil 
moisture is only slight (for example it 
Is less than 5 m at Ouyen), These find­
ings agree well with field observation. 

The dotted-line graph for Ouyen indi­
cates that crops on fallowed land are 
supplied with adequate moisture for some 
weeks longer than crops without fallow. 
However, crop yields are still limited 
by lack of moisture in late spring, and 
good rains are needed in October and 
November to produce heavy crops. Figure 
1 also shows that, compared with Ouyen, 
Rainbow has a raore favourable moisture 
supply during the growing period and 
Mildura a less favourable one. Because 
Figure 1 is based on average monthly 
data, it does not show the value of rain 
outside the growing period, particularly 
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for perennials, which can respond to ues over the long dry periods by tapping 
autumn, spring, and sumimer rains, moisture which penetrates deeply after 

the rare prolonged rains. 
The above calculations of growing seas­
ons , having been derived from climatic Reference 
averages for dense ground cover, may be 
quite inaccurate for the predominantly Rowan, J.N. and Downes, R.G. (I963). A 
sparse and xeromorphic native trees and study of the land in north-western Vic-
shrubs , These have deep root systems torla. S o i l Conservat ion Author i ty 
and probably maintain their green tiss- Teahniaa l Communication No. 2. 
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WATER RESOURCES 

Surface Water 

The Mallee lies on porous sediments in 
a semi-arid zone, and so it lacks a 
surface drainage system. Although eight 
streams (with catchm.ents to the south 
and east) enter the study area, only 
three - the Murray, Avoca, and Loddon 
Rivers, raaintain perraanent flows. 
Gaugings for these streams are set out 
in Table 4. No reliable data are avail­
able for the minor streams, namely 
Outlet, Yarriambiack, Dunmunkle, 
Tyrrell, and Lalbert Creeks. These are 
effluent streams, which in wet years 

flow north into the dry country until 
they terminate in shallow depressions. 

Seasonal conditions have a marked effect 
on the flow of the Murray. Since gaug­
ings began at Swan Hill, the Murray has 
ceased to flow there for short periods 
in 1914, 1915 and 1923. Since the Hume 
Reservoir was constructed, the river has 
been kept flowing at all times, despite 
several severe droughts. 

Water quality 

Salinity in the Loddon Rivers averages 

TABLE 4 

Stream Gaugings 

Streara 

Avoca 

Loddon 

Murray 

Station 

Coonooer 

Appin South 

Swan Hill 

Records 

1890—1970 

1946—1970 

1909 — 1970 

Annual discharge (Ml) 

Maximum 

396,944 

307,632 

7,717,955 

Minimura 

3,272 

5,261 

1,094,097 

Mean 

76,204 

92,011 

4,239,318 



38 

The Murray River near Mildura a t a time 
of high win te r flow 

500-600 rag/1 total dissolved solids 
(T.D.S.). Water from this river is 
sometimes diluted with higher-quality 
water before delivery to Kerang for 
domestic use. The Murray River contains 
100 — 200 rag/1 T.D.S. at Swan Hill and is 
slightly more saline at Mildura. 

Salinity in the Avoca River varies 
greatly with stream flow. During dry 
periods the river may become quite sal­
ine (up to 5,000 mg/1 T.D.S, in Its 
lower reaches),while during floods water 
quality improves (200 mg/1 T,D,S.). 
Average quality is about 2,000 mg/1 T.D.S 

Groundwater 

The search for groundwater in the Mallee 

began in the l880s, and an official pro­
gram of exploratory drilling continued 
during the period 1908—1915- The 
groundwater proved to be of good quality 
in the south-west, but mainly saline 
elsewhere. 

The Murray Basin 

The study area lies towards the centre 
of the Murray Basin, a sedimentary basin 
that acts as a closed groundwater basin. 

Groundwater saturates the Tertiary and 
Quaternary sediraents of the basin - frorr. 
the surface near lakes and streams, or 
from a depth of about 50 m elsewhere, 
down to the pre-Tertiary basement. The 
groundwater has originated in two main 
ways - frora rainwater seeping down 
through the sediments or from seawater 
trapped in them at the time of their 
deposition. 

The main recharge area lies immediately 
to the north of the Dundas Highlands, 
south of the study area. Only a few, 
small, localized recharge areas occur 
within the study area. Since under 
natural conditions the aquifers and the 
associated less-permeable sediments have 
constant storage capacity, water enter­
ing the groundwater basin and moving 
north displaces an equal volume at dis­
charge zones. Discharge occurs into the 
Murray River, particularly downstream 
from Loxton (South Australia), and into 
nuraerous salty lakes in the northern and 
eastern parts of the study area. 
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There are four raain a 
systems in the study 
from deepest to shall 
the Renmark Group, th 
Winnambool Formation, 
and the Wunghnu Group 
the cross-section on 
Figures 2,3, and 4, g 
for groundwater. 

quifers or aquifer 
area. They are, 
owest, the sands of 
e Duddo Limestone— 
the Parilla Sand, 
(see chapter 4 and 

the geology map), 
ive quality classes 

Sands of the Renmark Group 

This group is almost continuous through­
out the study area, but as yet its 
groundwaters have not been fully ex­
plored. Discharges of up to 38 litres 
per second have been pumped from 
screened bores, and the salinity of the 
groundwater is invariably less than 
12,000 mg/1 T.D.S. The sands are 300— 
400 ra from the surface. 

Good-quality groundwater in the 
Carwarp—Yatpool area (south of Mildura) 
has been reported. Exploratory drilling 
in the late 1960s indicated that water 
with a salinity of 3,000—5,000 mg/1 
T,D,S. was present in Renmark Group 
sands in the Natya—Yungera area. The 
relatively low salinity of the ground­
water in the Renraark Group aquifer 
system suggests that there has been 
circulation to flush out the saline 
connate water expected to remain after 
sedimentation. 

Clearly, the sands of the Renmark Group 
offer potential for groundwater 
development in the Mallee. 

Duddo Limestone—Winnambool Formation 

The Duddo Limestone and the closely 
related but less permeable Winnambool 
Formation act as semiconfined to con­
fined aquifers. The Duddo Limestone is 
the most productive source of ground­
water in the Murray Basin, and provides 
water for town, industrial, irrigation 
and stock purposes in an area of about 
5,800 sq km in South Australia and Vic­
toria, Since the permeability and 
porosity of the Duddo Limestone are 
fairly high, it has excellent properties 
as an aquifer. Consequently no special 
technology is Involved in tapping it and 
the bores do not require casing. The 
location of the limestone is well known, 
and it occurs in a continuous unit 45— 
120 m thick, at depths ranging from 70 
to 130 m. Salinities are often less 
than 3,000 mg/1 T.D.S, 

Measurements show that in the Duddo 
Liraestone the hydraulic gradient is 
towards the Murray River downstream from 
Loxton. In the Mallee the groundwater 
moves northwards beneath the Big Desert, 
and then to the north-west. 

The difference in permeability between 
the Duddo Limestone and the Winnambool 
Formation is reflected in the salinities 
and yields of each. The low hydraulic 
gradient for the Winnambool Formation 
suggests that the groundwater is stag­
nant and the high salinity (which ranges 
from 5,000 to 35,000 mg/1 T.D.S.) indi­
cates that the groundwater contains a 

10605/73-4 
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FIGURE 2 GROUNDWATER RESOURCES OF THE SANDS 
OF THE RENMARK GROUP 
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FIGURE 3 GROUNDWATER RESOURCES OF THE DUDDO LIMESTONE 
AND WINNAMBOOL FORMATION 
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"The S p r i n g s " , on the Murrayvi l le-Yanac 
Road i s a f reshwate r spr ing fed from 
perched groundwater in the sur rounding 
dunes 

The Parilla Sand 

This unit acts as an unconfined aquifer 
throughout most of the Mallee. The 
watertable lies at depths of 0 to 45 m, 
sloping towards the Murray River and 
probably discharging groundwater into 
it. 

The salinity of the groundwater varies 
greatly, but generally increases towards 
the north. Upward leakage from the 
deeper aquifers and influent seepage 
frora streams and lakes account for local 
variations. The unconfined water in the 
Parilla Sand was once exploited by dug-
wells , from which discharges of less 
than 1.25 l/s were obtained, but with 
the advent of drilling this aquifer has 
been neglected and water from the 
higher-yielding, deeper aquifers has 
been harvested Instead. 

large proportion of trapped connate 
water. Discharges through a 15-cm bore 
are always less than 6.3 l/s for the 
Winnambool Formation, whereas discharge 
rates for the Duddo Limestone range from 
about 12.6 to 100 l/s. 

The boundary between the groundwaters of 
different salinities is sharp to the 
south of Underbool, where the Hindmarsh 
Fault controls the change from the Duddo 
Liraestone to the Winnambool Forraation. 
To the north of Underbool, where the 
Fault is inactive, a broad salinity 
transition zone tends to the north­
west . 

The Wunghnu Group 

Shallow aquifers occur in 
the far eastern part of th 
They consist of sand and g 
acting as confined and unc 
aquifers, scattered among 
clays. The shallow sand b 
to follow the distributary 
the ancestral drainage sys 
emerge from the same valle 
Great Dividing Range as ar 
the existine; strearas. 

this group in 
e study area, 
ravel beds 
onfined 
silts and 
eds are known 
pattern of 
teras, which 
ys in the 
e occupied by 

A general Increase in salinity of the 
Wunghnu Group groundwaters occurs 
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FIGURE 4 GROUNDWATER RESOURCES OF THE PARILU SAND 

AND THE WUNGHNU GROUP (IN THE EASTERN PART) 
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Developing a bore in the eastern Mallee 
hy surging with compressed a i r 

towards the centre of the Murray Basin, 
and this overrides the irregular and 
highly variable salinities within separ­
ate aquifers in any vertical section of 
the Group. While salinity can be very 
low close to the highlands, within the 
Mallee it always exceeds 7,000 rag/1 and 
can reach 30,000 mg/1 T.D.S. The highly 
saline waters in this group are con­
sidered to be connate waters and are 
associated with either deposition of 
salt frora salt-v/ater lakes, or post-
deposltional concentration, especially 
by evapotranspiration. 
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SOILS 

Detailed information about the soils of 
the area has been obtained from soil-
type surveys, which (with one exception) 
are confined to irrigated districts 
along the Murray and Loddon Rivers, and 
may be found in several bulletins 
Issued by the Victorian Department of 
Agriculture and the CSIRO Division of 
Soils (see references). Northcote 
(i960) has mapped the soils at a scale 
of 1:2,000,000, and Rowan and Downes 
(1963) have described and mapped the 
soils of most of the area on a regional 
scale. 

Parent materials 

The soil parent raaterials over most of 
the study area are the calcareous 
aeolian deposits of the Woorinen Forraat­
ion. Sandy profiles occur on the dunes, 
which were formed chiefly by saltation, 
and textures become heavier downslope, 
with increasing proportions of clayey 
dust ("parna") in the parent materials. 
The upper one or two metres are charac­
teristically layered, and the modern 
soil overlies reranants of two or more 
older soils. This layering is thought 
to be related to erosion during a series 
of arid periods of the Quaternary. 
Other common parent materials in the 

region are the Lowan Sands (of the Big 
Desert and Berrook areas) and alluvium 
(chiefly of clay texture) in the Coonam­
bidgal Formation along the Murray River 
and the Shepparton Formation in the 
south-east. 

The classification of soils set out in 
Table 5 is that of Rowan and Downes 
(1963), modified by the use of more 
descriptive terms for the local groups. 
In the terms of the great soil groups, 
several of the local groups are widely 
known as "solonised brown soils" or 
"Mallee soils", characterized by an 
abundance of limestone, marl, and sol­
uble salts, and by weak leaching in a 
dry climate. 

Soil features 

The classification in Table 5 Is based 
largely on soil texture, which has been 
found to influence greatly the avail­
ability of moisture and nutrients to 
crops and pastures. 

Under the semi-arid climate, sandier 
soils have the more favourable moisture 
characteristics, although these are 
modified by current agricultural manage­
ment techniques- Rainfall penetrates 
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* Stace et al(1968) 

TABLE 5 

SOILS OF THE STUDY AREA 

Texture 

Surface 

Sands 

Sandy loams and 
sandy clay loams 

Light clays 

Clays 

Variable 

At Depth 

No change 

Sandy loam, sandy 
clay loam-

Gradual change to 
sandy clay loam 
or sandy clay 

Abrupt change to 
sandy clay loam 
or sandy clay 

Abrupt change to 
clay 

Abrupt change at 
shallow depth to 
limestone 

Little change 

Little change 

Variable 

Local Soil Group 

Deep sands 

Sandy calcareous soils -
red, reddish yellow, white 

Medium-textured calcar­
eous gradational soils 

Medium-textured calcar­
eous duplex soils 

Heavy-textured calcar­
eous duplex soils 

Shallow loamy soils on 
limestone 

Brownish calcareous clays 

Grey cracking clays 

Saline soils 

Great Soil Group* 

Solonised brown 
soils 

Solonised brown 
soils 

Solonetz 

Red-brown earths 

Solonised brown 
soils 

Solonised brown 
soils 

Grey, brown and 
red clays 

Solonchaks 
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sands deeply, thus restricting loss of 
moisture by evaporation. These soils 
lose less moisture by deep percolation 
than sandy soils in humid areas, partic­
ularly in the Woorinen Formation, where 
clays of low permeability occur at 
depth. The restricted drainage leads to 
reduced yields from the heavier soils as 
a result of the increase in salinity, 
particularly in the lower situations. 

Under current manageraent techniques, the 
relatively low available v;ater capacit­
ies per unit depth in the sandier soils 
are significant, particularly with the 
use of shallow-rooted species and with 
the practice of fallowing aimed at in­
creasing the storage of available water. 
Thus, for exaraple, medics sometimes dry 
off on sands with abundant moisture 
beyond a depth of 40 cm. Unlike deep-
rooted species such as lucerne, these 
annuals cannot exploit the moisture 
reserves. Again, In years of favourable 
rainfall, less available moisture is 
stored in the sandier soils within the 
rooting depth of cereals. 

In general, the nutrient status increases 
with increasing clay content. All soils 
under agriculture require superphosphate 
but nitrogen deficiencies are most mark­
ed on the sandy soils. Trace elements, 
particularly copper and zinc, are 
applied to sands in cleared parts of the 
Big Desert. 

Features of the soil groups are set out 
below. Profiles are alkaline except in 

many upper horizons of sandy texture, 
where the reaction tends to be neutral 
or weakly acidic. Surfaces are charact­
eristically weak-structured but friable 
and thus are easily cultivated, albeit 
prone to wind erosion. 

The soil groups 

Deep sands of low fertility occupy the 
dunes and most of the plains in the Big 
Desert and Berrook land systems. Surf­
aces are pale brown and overlie off-
white loose sand usually more than 1 m 
thick. More compact yellow sand occurs 
at depth. 

Although the deep sands have relatively 
favourable moisture characteristics 
under the semi-arid climate, their fer­
tility is too low for regular cropping. 
No satisfactory forra of land use has 
been achieved with average management 
where these sands have been cleared. 
Consequently they have suffered severe 
wind erosion, 

Sandy calcareous soils have upper 
horizons of sand, generally between 1 
and 2 ra thick, which overlie corapact, 
calcareous sandy loara to sandy clay loam 
subsoils. Reddish yellow sands occur on 
most of the dunes in the agriculture 
areas (Central Mallee, Hopetoun, and 
Tempy land systems). White sands of low 
fertility with yellowish sandy loam 
horizons at depth are found in low sites 
in the Big Desert land system. Red 
sands predominate in the north and in 
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in the Millewa 
increases from 
reddish yellow 
even the latter 
than soils with 
As for the deep 
eous soils have 
characteristics 
deep-rooted spe 

land system. Fertility 
the white through the 
to the red sands, though 
have lower fertility 
heavier surface textures 
sands, the sandy calcar-
favourable moisture 
in this climate provided 
cles are sown. 

Medium-textured calcareous gradational 
soils predominate on Interdune plains 
and on the lower slopes of ridges and 
hummocks. These are the most widespread 
soils in the region. Surfaces are red-
brown, brown, or grey-brown sandy loams 
of variable lime content. Field texture 
increases gradually with depth. Sub­
soils are reddish yellow sandy clay 
loams to sandy clays with abundant lime 
as ra.arl, angular stones, or nodules. 
These are relatively productive cropping 
soils having moderate fertility and 
moisture characteristics intermediate 
between those of the sands and the light 
clays. 

Mediura.-textured calcareous duplex soils 
occur on the upper slopes of ridges and 
hummocks and to a lesser extent on 
Interdune plains. The surface horizons 
are red-brown to yellowish brown sandy 
loara.s, often bleached above a shai'p 
change, usually at about 30 cm, to 
sandy clay subsoils with abundant lime. 
Observations suggest that the agronomic 
features of these soils are similar to 
those of ra.edlum-textured calcareous 
gradational soils. 

Heavy-textured calcareous duplex soils 
are restricted to broad plains and 
occasional lunettes. The surfaces are 
shallow (usually less than 14 cm) red-
brown to yellowish brown sandy loams 

Medium-textured calcareous duplex s o i l 
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shal low loamy s o i l on l imestone 

giving way abruptly to clay subsoils. 
The surfaces are often eroded away to 
produce scalds. The subsoils are 
strongly structured blocky red clays, 
relatively low in lime. 

The soils are of moderate fertility, but 
they have less favourable moisture 

characteristics than the medium-textured 
calcareous gradational and duplex soils. 

The subsoils have a high salt content, 
and problems of dry land salting occur 
where the topsoils have been removed by 
the wind. 

Shallow soils on limest 
found on plains and rid 
in the western parts of 
Mallee and Millewa land 
low discontinuous sandy 
overlie limestone in th 
sheet or large angular 
holding capacities are 
lime content of surface 
Fertility is moderate, 
hazard is low because o 
stones. 

one are 
ges, particularly 
the Central 
systems. Shal-
loam surfaces 
e form of miassive 
stones, so water-
low. Colour and 
s are variable, 
and the erosion 
f the litter of 

Brownish calcareous clays occur most 
widely in the south-eastern parts of 
the region, on broad plains and ridges 
in the Culgoa and Hopetoun land systems. 

The texture is clay throughout the 
profile except for shallow clay loam or 
light clay surfaces. Gllgals usually 
occur, and the colour of the upper 
horizons tends to be red-brown to brown 
on the puffs and grey-brown in the de­
pressions. Lime is found throughout the 
profiles and surfaces are quite friable 
in spite of their heavy textures. 
These clays are fertile, but are only 
suited for cropping in the wetter parts 
of the study area because of their 
unfavourable moisture characteristics, 
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Grey cracking clays occupy flood plains 
along the Murray, Loddon, and Avoca Riv­
ers and several creeks entering the area 
from the south. Coarse blocky structure 
predominates 3 but chemical features 
(including pH and content of lime and 
Salts) are variable, and are probably 
related to variation in ages of alluvium 
and frequency of flooding. Although 
fertile, these heavy soils have poor 
moisture characteristics. 

Saline soils occur naturally in several 
low basins, usually with copi and gypsum 
at depth. Soils saline to the surface 
usually support samphire, and are 
commonly dull red, finely textured, and 
weakly structured. Soils saline at 
shallow depth but not at the surface 
have sandy surfaces and support species 
such as bladder saltbush. 

The incidence of saline soils has 
increased since settleraent, as shown by 
the appearance of saltpans in low sites 
on farms in some localities. Affected 
soils are mainly medium-textured calcar­
eous gradational soils and brownish 
calcareous clays. 
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NATIVE VEGETATION 

Native vegetation is important to land 
conservation for several broad reasons. 
Firstly, plants possess intrinsic in­
terest and beauty apart from their great 
economic and scientific value. Second­
ly, vegetation is Important for the con­
servation of most anlra.als s as these 
depend directly or indirectly on plants 
for food, and often for shelter, pro­
tection, and nesting places. Thirdly, 
since the physical features of the site 
- climate, topography, and soils -
largely determine the natural vegetat­
ion, the nature of the physical environ­
raent can often be judged by the type of 
vegetation present. Fourthly, plants 
are important in protecting soils from 
erosion by wind or water. 

In this chapter, the nature of the flora 
of the Mallee is discussed and the veg­
etation is then classified into struc­
tural units to facilitate description. 
An account of rare, interesting, and en­
dangered species is also given, Comjnon 
names are generally used, the scientific 
names being given in Appendix 3. Nomen­
clature follows Willis (1962 and 1972). 
A list of vascular plant species has 
been compiled for the study area, but 
has not been included here because of 
its length. 

The flora 

The most widespread native vegetation in 
the study area Is mallee scrub, in which 
the multi-stemmed eucalypts arising from 
lignotubers known as "raallee roots" 
dominate. 

Mallee scrub occurs throu 
semi-arid south of the Au 
nent, but in Victoria it 
the study area. In the e 
this area and in parts of 
original scrub has been c 
farms, but remnants along 
reserves preserve the spe 
of the countryside. 

gh much of the 
stralian conti-
is rare outside 
astern half of 
the west, the 
leared for 
roads and in 
cial character 

In a survey conducted for the Land Con­
servation Council, A.C. Beauglehole 
(1973) recorded 986 native and 274 
introduced vascular species. Willis has 
estimated that the Mallee contains about 
30 species of mosses and 20 species of 
fungi (mainly the drought-tolerant 
gasterom.ycetes) . 

Classification 

Vegetation is usually classified into 
formations and associations. Formations 
refer to the structure of the vegetation 
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TABLE 6 

STRUCTURAL CLASSIFICATION OF VEGETATION 

This Report Specht (1970) 

Mallee 

Big raallee 

Hummock grass-mallee 

Scrub-mallee 

Saltbush-mallee 

Grassland 

Savannah 

Woodland 

Saltbush-woodland 

Saltbush 

Heath 

Mallee-heath 

Open-scrub 

Open-scrub 

Grassy-scrub 

Shrubby open-scrub 

Shrubby open-scrub 

Grassland 

Grassy open-woodland 

Woodland and low woodland 

Shrubby-woodland 

Low shrubland 

Open-heath 

Tall open-shrubland 

on a particular area. I.e. the height of 
the various layers of trees, shrubs, and 
herbs, the spacing of the plants, and 
the abundance of each species. Assoc ia ­
t i o n s refer to constant groupings of 
species over large areas, 

Because of the large area involved - and 
the difficulty in recognizing associa­
tions - formations or structural units 
provide the raost suitable basis for 
classifying the Mallee vegetation. The 

12 forraations described by Rowan and 
Downes (1963) are used, the nomenclature 
generally following that of Beadle and 
Costin (1952). Table 6 compares the 
names of these 12 formations with those 
in a new scheme proposed by Specht 
(1970) for classifying structural units. 
However, the older, more descriptive 
terminology has been retained in this 
report, which defines and describes each 
forraation and gives the naraes of the 
comm.onest plants found in each. 
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Descriptions of Formations 

Mallee 

Mallee is the most widespread forraation, 
and occurs on a wide variety of soils 
and land forras. It consists of a dense 
stand of small eucalypts generally 3-5 m 
high, each with many steras arising from 
a buried lignotuber. The crowns are 
urabrella-like, with sparse foliage. 
Several subforras, based on the size of 
the mallees and the nature and density 
of the associated shrubs and grasses, 
may be recognized within this formation. 

The commonest Euaalyptus species are 
acorn (oil) mallee, dumosa m.allee, yel­
low mallee, slender-leaf (hooked) raallee, 
white mallee, and red mallee. Mallee 
eucalypts often have variable forms, and 
many hybridize, making identification of 
individual species difficult. 

Mallee usually occurs with scattered low 
acacias such as nealie, grey mulga, 
small cooba, and manna wattle, and other 
shrubs such as hopbush, daisy bush, 
desert cassia, quandong, and erau bushes. 
The conspicuous native poplar or bell 
fruit tree occurs occasionally. Most of 
the ground surface is bare, though thick 
layers of litter - bai-k, leaves, and 
twigs - raay accumulate around the base 
of the mallee clumps. The low plants 
comprising the sparse ground cover in­
clude porcupine grass, velvet bush, 
guinea flower, twlnleaf, and herbs and 
grasses. 

Mallee stands typically contain several 
intermingling eucalypts, and discrete 
associations are difficult to recognise. 

Large areas of relatively unaltered 
mallee remain in the study area, espec­
ially in the Sunset, Big Desert, and 
Annuello blocks. 

Big mallee 

This is a larger and raore robust form of 
mallee, with the canopy about 7 m high. 
Generally only three or four relatively 
thick steras arise from each lignotuber, 
and are usually more than 9 cm across. 
Big raallee occurs on a broad range of 
soils and topographic situations in the 
dry north-west of the study area 
(Millewa land system). Elsewhere the 
formation occurs raainly in heavier soils 
in low situations. 

The eucalypts listed under the mallee 
formation all occur as big m.allee. In 
the south, bull mallee is numierlcally 
the dorainant species in this formation. 
The understorey is sparse, v/ith grasses 
and scattered low saltbush, bluebush, 
and twlnleaf. 

The Millewa block contains substantial 
areas of big mallee, though grazing has 
altered the ground flora in most stands. 

Hummock grass-mallee 

Hummock grass-mallee is a relatively 
open stand of low mallees over a promin-
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ent understorey of porcupine grass. The 
formation occurs on sandy soils of low 
fertility, and is coramon on the crests 
of dunes in the Central Mallee land sys­
tem and throughout the Berrook land 
system. Large areas of relatively un­
altered hummock grass-mallee occur In the 
Sunset and Annuello blocks. 

Several eucalypts commonly occur, with 
yellow mallee being prominent. Porcu­
pine grass, a drought-tolerant plant, 
form.s large clumps. In the absence of 
fire, these raay grow into annular forms 
as the clumps expand and centres die. 
The grass is extremely prickly and 
difficult to traverse. In spring, each 
clum.p sends up dense, spike-like rods of 
flowers on tall stalks-

Sarub-mal lee 

Hummoak g r a s s - m a l l e e 

Scrub-mallee 

Scrub-mallee consists of mallees with a 
dense lower stratum of shrubs. The for­
raation is widespread on the poorer white 
sands in the north of the Big Desert and 
in the Berrook land system (Sunset 
block). 

Yellow mallee is usually the prominent 
eucalypt species. The common scrub 
species are tea-tree, scrub pine, broom­
bush, and broom heath-myrtle. Minor 
species Include desert cassia, daisy 
bush, and ephemerals. Broombush is the 
dominant scrub species in some areas, 
particularly in the Central Mallee land 
systera. It grows on reddish yellow cal­
careous sandy soils of the higher 
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Woodland o f s l e n d e r c y p r e s s p i n e and 
b u l o k e a t P i n e P l a i n s 

positions, and on low sites in the Bii 
Desert where the v/hite sands overlie 
clays. 

Saltbush-mallee 

White mallee is the predominant euca­
lypt. In the Raak land system, bladder 
saltbush forms the shrub stratum on 
soils that are saline at depth, while 
glassworts occur where soils are saline 
to the surface. In the Millewa land 
system, saltbush and bluebush form the 
shrub stratum, usually in separate 
associations. Other plants that occur 
in the shrub layer are basslas, noon 
flower, sea heath, and various grasses 
and annuals. 

Saltbush raallee was never very wide­
spread. Since settleraent, many of the 
m.allees in the forraation have died, and 
only a few stands remain. 

Grassland 

Grassland occurs throughout the study 
area, though it is most common in the 
drier north-west (Millewa land systera), 
where it occurs on a wide range of 
soils. The dominant species are spear 
grass and wallaby grasses, with love 
grasses, windmill grasses, and sand 
brome. Ephemerals of the Cruclferae, 
Crassulaceae, and Composltae are very 
abundant during early spring. While 
large areas of grassland remain, the 
forraation has been radically changed and 
extended by grazing and m̂ any weeds have 
become established. 

Saltbush-mallee contains mallees over an 
understorey of salt-tolerant shrubs. It 
occurs on plains in the Raak and Millewa 
land systems. 

Woodland 

Woodland coraprises open stands of trees 
usually 9—15 ra in height and separated 
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by more than twice the diameter of the 
crowns. Two distinct types of woodland 
occur in the study area. 

Woodlands of slender cypress pine and 
belar occur throughout the north of 
the study area. In the south, belar is 
replaced by buloke, and white cypress 
plne replaces slender cypress plne in 
the east. Other associated sraall trees, 
particularly in the north, are cattle 
bush, weeping pittosporum, sugarwood, 
weeooka, needlewoods, and quandongs. 
The woodlands usually occur with a 
ground cover of grasses and herbs. 

While the area of these woodlands has 
been reduced by clearing, tlrabercutting, 
and flre, some good stands remain. 
These are found throughout the Millewa 
block, at Plne Plains, and in scattered 
reserves, the largest of which are at 
Timberoo and Yarrara. 

Red gum and black box forra a second 
woodland type, soraetlmes called "flood 
plain woodland", on alluvial soils near 
rivers, creeks, and lakes. Black box 
occurs on flood plains and along the in­
frequently flooded creeks, while red gum 
occupies wetter sites on the margins of 
lakes and along the Murray River. On 
very good sites, red gum may exceed 20 m 
in height and occurs in a forest rather 
than a woodland formation. Other common 
small trees are eumong, cooba, bramble 
wattle, and moonah, while the ground 
cover may include lignum, nitre-bush, 
and grasses. 

This forraation is well represented in 
the study area, although changed from its 
original condition by grazing and tim-
bercuttlng. 

Savannah 

Savannah consists of grassland with very 
widely spaced trees and shrubs. It is 
found raalnly in the Millewa land system 
on a wide range of soils and land forms. 
The grassland comiponent is similar to 
the grassland forraation described above, 
and the scattered trees and shrubs in­
clude those listed under woodland, plus 
mallee eucalypts. 

Substantial areas of this formation 
occur in the Millewa block, although the 

Blaak box woodlands in the Kulkyne 
fo res t 
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grassland has been altered from its 
original condition. 

Saltbush-woodland 

Saltbush-woodland consists of widely 
spaced trees with an understorey of 
salt-tolerant shrubs. The formation is 
not widespread. Belar occurs with blue­
bush and occasionally ruby saltbush on 
plains with heavy-textured calcareous 
duplex soils in the Millewa land system, 
and black box occurs with oldman salt­
bush on grey clays periodically flooded 
by the Murray River. 

The original extent of this forraation is 
not known, as heavy grazing may have 
eliminated the saltbush understorey from. 

some areas. A few stands remain in the 
Millewa block and in the north-west of 
the Murray River block. 

Saltbush 

Saltbush consists of salt-tolerant 
shrubs about 1 m high. The formation 
occurs on the scattered areas of the 
Raak land system, and in the far north­
west of the study area on the Ned^s 
Corner land systera. The soils contain 
relatively large amounts of soluble 
salts. 

Glasswort is the dominant species where 
surfaces are saline in the Raak land 
system, while bladder saltbush occurs 
on the non-saline surfaces of Ned's 

=JS*^^4 

s a l t b u s h - a s t and of b ladder s a l t b u s h 
and bluebush in the Millewa bloak 

Sa l tbush " a s t and dominated by glasswo'^t 
a t Rocket Lake 
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Corner land system. These areas also 
have stands of bluebush on heavy- or 
medium-textured calcareous duplex soils. 

Other common plants are basslas and 
saltbushes, nitrebush, rounded noon 
flower, desert glasswort, and New Zeal­
and spinach. Grasses and ephemerals are 
plentiful between the shrubs. 

Large areas of thi 
damaged by overgra 
land system the gl 
grazing and additi 
than the saltbushe 
only a few good st 
ly, in the Ned's C 
a few stands of sa 
reraain in good con 

Heath 

s formation have been 
zing. In the Raak 
asswort has survived 
onal salinity better 
s ( A t r i p l e x ), of which 
ands remain. Similar-
orner land system only 
Itbush and bluebush 
dltion. 

Heath consists of low shrubs with sraall 
hard leaves. In the Mallee this forma­
tion is of the open-heath type and is 
restricted to the deep white sands of 
dunes and plains in the Big Desert. 

The diversity of species in this forma­
tion is greater than in any other, and 
many of them are not found further to 
the north of the study area. The genera 
present have affinities with the sandy 
coastal heaths of southern Victoria. 
The raost coramon plants Include desert 
banksia, scrub and dwarf she-oak, porcu­
pine grass, broombush, several baecklas, 
correa, velvet bush, and holly grevill­
ea. Other genera represented are Aotus , 

Heath and m a l l e e - h e a t h in the Big Deser t 
block 

Acacia , Pul tenaea^ Leucopogon, Boronia , 
Hakea, O l e a r i a , H i b b e r t i a , Leptospermum, 
Cassia and Lomandra. 

Mallee-heath 

Mallee-heath consists of heath with 
scattered, widely spaced mallee euca­
lypts, the commonest being red, dumosa, 
slender leaf, and yellow mallees. Brown 
stringybark occurs on the crests of sand 
dunes at the northern limit of its dis­
tribution. The heath species resemble 
those given for the heath formation 
above. In the Big Desert the formation 
is interspersed with heath on all parts 
of the landscape. Extensive areas of 
heath and mallee-heath in good condition 
occur in the Ble; Desert block. 
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Aquatic plants 

Aquatic plants forra an Important group 
that does not fit into the classifica­
tion. They occur on wetlands associated 
with the Murray River, on the Avoca 
wetlands, in irrigation channels, and 
drainage areas. Some hardy plants are 
found around tanks and soaks in the dry 
country. 

Common reed and spike rush occur on the 
margins of lakes and swamps. In shallow 
water, grasses, sedges, and cotula grow 
densely. Deeper water is colonized by 
rooted plants such as milfoil, pond 
weed, and eel weed, and by floating 
plants such as azolla and duckweed. 

Significance of the flora 

Many of the forraations and associations 
of the study area are not found in other 
parts of Victoria, although they occur 
in the arid and semi-arid interior of 
the continent. 

Formations of particular significance 
are saltbush (sometimes called "shrub 
steppe" ), non-eucalypt woodlands, and 
the grasslands of the far north-west. 

Farailies with numerous genera or species 
restricted to the Mallee Include the 
Chenopodiaceae, Composltae, Cruclferae, 
Gramineae, and Myoporaceae. The common­
est Mallee species are mentioned in the 
description of the formations and in 
the block descriptions. 

The vegetation of the Big Desert differs 
significantly from that of the remainder 
of the study area. Many of the Cheno­
podiaceae are restricted to the northern 
sector, and several eucalypts (brown 
stringybark, yellow gum, black mallee 
box, and red mallee) and acacias (gold 
dust, mealy, myrtle, and three-nerve 
wattles) occur in the Big Desert but not 
further north. Also, many of the heath 
species in the Big Desert are not found 
in the north. 

Factors influencing the vegetation 

The semi-arid climate is the major in­
fluence on the vegetation, and most 
species show adaptations to the dry 
conditions. High soil salinities are 
also important in sorae areas. Many 
ephemerals appear in spring to take 
advantage of the short growing season. 

Flre has always been an Important 
factor. McArthur considers that the 
accumulation of litter beneath clumps of 
mallee and the growth of grass between 
clumps during wet years result in a high 
fire hazard every 10—15 years. Gardner 
states that mallee vegetation deterior­
ates after many years if it is not 
burnt. Shoot growth from, buds on the 
mallee roots enable these eucalypts to 
re-establish rapidly after defoliation 
by fire or drought. Fire has long been 
recognized as playing an Important role 
in the regeneration of heath formations. 

The complete clearing by Man of more 
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than half the study area,and the graz­
ing of livestock over much of the rest, 
has also had a raajor impact on the vege­
tation. Grazing has led, in many cases, 
to drastic changes in composition and 
structure, and in a few cases to soil 
erosion. It is likely that Man has 
altered the frequency and Intensity of 
fires, causing further changes in vege­
tation. The removal of large quantities 
of logs, posts, and firewood from the 
red gum, black box, and pine stands has 
changed their character considerably. 

The large number (274) of exotic species 
recorded in the Mallee indicates exten­
sive Invasion of the area by weeds. This 
has occurred wherever Man or grazing 
animals have disturbed the native vege­
tation , 

Site factors 

of the dominant species of the structural 
units. 

Rare or localized species 

The study area contains a number of 
plant species that are rare in Victoria, 
and many of these are recorded from only 
one or two localities. Appendix 4, 
prepared by Mr. J.H. Willis, lists 40 
such species, with brief notes on each. 

The largest 
consists of 
of the cont 
southernmos 
study area 
easterly oc 
occurrences 
species are 

group among those listed 
plants of the dry interior 
inent that have their 
t occurrence in the Mallee 
- a few also have their most 
currence there. Many of the 
are on freehold land. Five 
listed as probably extinct. 
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FAUNA 

Vertebrates 

More than 400 native vertebrate animals 
have been recorded in the Mallee study 
area. Their distribution is influenced 
by a variety of environm.ental factors, 
such as the semi-arid conditions of the 
Big Desert and Sunset blocks and the 
relatively moist conditions that occur 
along the Murray River. 

The large areas of public land in the 
Big Desert, Millewa, and Sunset blocks 
contain the largest assemblages in 
Victoria of animals that have adapted to 
arid conditions. More than 50 species 
of reptiles and more than 100 species of 
birds and more than 20 species of mamm­
als have been recorded in these areas. 

The diversity of mammals in the Sunset 
and Big Desert blocks has been seriously 
reduced over the last 120 years as a 
result of European settlement. However, 
about 10 native terrestrial mammals 
probably still occur in the region. Of 
these, the raouse dunnart, Mitchell's 
hopping raouse, the silky desert mouse, 
and the western pigmy possum are restrict­
ed to the Mallee vegetation of western 
Victoria, 

In the Murray River block, birds are the 
best represented group and more than 200 
species have been recorded. The wood­
lands along the river, as well as supp­
orting water birds, maintain other birds 
that move out into the mallee areas when 
conditions are suitable. Of the other 
vertebrate groups, at least 3 reptiles, 
5 amphibians, 2 mammals, and most of the 
27 species of fish are found in or along 
the margins of the permanent waters of 
the Murray and its anabranches. About 8 
species of reptiles, 2—4 amphibians, 
and 8 maramals inhabit the red gum—black 
box woodlands. The woodlands in the 
Kulkyne forest harbour the red kangaroo. 

Though the remainder of the blocks con­
tain relatively sraall araounts of public 
land, these areas are of considerable 
value as they provide shelter, protect­
ion, and nesting sites for birds as well 
as for other resident animals. The 
public lands in the Avoca block comprise 
one of the most Important and best known 
areas for water birds in Victoria. 

The raajor vertebrate group are described 
in general terms below. More detailed 
information on the species appears in 
Appendices 5--9. 
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Habitats 

The vegetation formations described in 
the preceding chapter form the basis for 
the habitats described below, with the 
exception of the aquatic habitat. 

The aquatic habitat in the Mallee study 
area consists of flowing rivers, still 
waters in deep and shallow billabongs, 
swamps used for evaporation of irrigat­
ion drainage v;aters , and the waters of 
lakes filled for irrigation purposes. 

The red gum--black box v/oodland (flood-
plain woodland) habitat occurs along the 
Murray River and the other smaller 
strearas in the south of the study area. 
It has several characteristics that are 
important for animals. Much of it is 
flooded at moderate river levels, pro­
viding large areas for waterfowl. Red 
gum provides the nesting requirements of 
species needing tall trees or hollows. 
The accumulation of litter provides 
habitat for small terrestrial animals, 
and the large litter (branches and 
logs) harbours reptiles and araphibians. 
The grassy and shrubby understoreys and 
the lignum swamps are also important. 

The cypress plne—belar--buloke woodland 
habitat provides some tall trees, and 
usually has much log material in the 
litter suitable for use by reptiles. 
The numerous shrubs and low trees pro­
duce large quantities of seeds and 
fruits, which forra part of the diet of 
many animals. As a result of grazing. 

however, the understorey has been alt­
ered from its original condition. 

In the mallee and big mallee habitats, 
some of the larger trees contain nesting 
hollows and in sumraer the trees flower 
profusely, producing nectar. Ground 
cover in the forraer habitat is sparse, 
In the latter, the lower layers of 
shrubs and herbs produce seeds and succ­
ulent fruits, but grazing has reduced 
their density. 

Mallee fowl and western grey kangaroos 
are often found araong the porcupine 
grass in the hummock grass—mallee habi­
tat, and raany reptiles shelter beneath 
it. The grass produces large quanti­
ties of seeds. 

The main characteristics of the scrub-
mallee habitat are the shelter provided 
by the thick shrubs and mallees, and 
the hard fruits and seeds produced. 

The dense layer of low shrubs, which is 
characteristic of the heath and mallee-
heath habitat, produces a variety of 
fruits and seeds and thus provides food 
and shelter for sraall, ground-dwelling 
animals. 

Heavy grazing pressure on the saltbush 
habitat since European settlement has 
altered its form and composition. The 
grasses growing between the shrubs are 
a source of food for western grey kanga­
roos. The composition of the grassland 
habitat has also changed due to grazing, 
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The dry heath and mallee heath hab i t a t s of the Big Desert block ( l e f t ) con t ra s t with 
the moister red gum woodlands of the Murray River bloak 

and the elimination of many of the "soft 
grasses" suggests that the ability of 
this forraation to support native animals 
has declined. 

Savannah occurs where grasslands merge 
with woodland, and in the following dis­
cussion the animals In this habitat are 
considered to inhabit either grasslands 
or woodlands depending on whether they 
utilize the ground stratum or the tree 
stratum respectively. 

Habitats of the blocks 

The main habitats in the Big Desert 
block are scrub-mallee and heath and 
mallee-heath. A thin strip of red gum— 
black box woodlands, with some grass­

lands, follows the course of the Outlet 
Creek in the east of the block. Extens­
ive pine—buloke woodlands occur in Pine 
Plains and at Timberoo. A few small 
flats in the north contain atypical 
habitats of tall vegetation - red gum, 
slender cypress pine, yellow gum, and 
big mallee. When full. Lake Albacutya 
is an important aquatic habitat. 

In the Sunset block, mallee and hummock 
grass-mallee are the major habitats. 
Scattered areas of grassland and big 
mallee occur in the south and saltbush 
occurs in the north-east and on the 
southern edge. 

The Millewa block contains diverse habi­
tats, the major ones being grassland. 
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big mallee, and pine--belar woodland, 
and also saltbush and mallee. 

The major habitats in the Murray River 
block are red—gura black box v/oodland 
and the aquatic habitat, with saltbush 
in the far north-west. Mallee and humm­
ock grass-mallee are the raajor habitats 
in the Annuello block, which reserables 
the raain part of the Sunset block. 

Very little public land remains in the 
Tyrrell block. Small but Iraportant 
areas of black box woodlands occur on 
the frontage to Lalbert Creek, and sraall 
areas of mallee are scattered through 
the block. Lake Tyrrell and associated 
lakes hold water in winter only. 

Most of the public land in the Avoca 
block consists of lakes, and so the 
aquatic habitat is the most coramon. 
Somie areas of red gum—black box v70od-
lands also occur. 

Birds 

More than 270 bird species have been 
recorded in the Mallee study area, and 
212 species are known to have bred 
there. Appendix 7 lists coraraon naraes, 
and also gives habitats, abundance, and 
breeding and feeding habits. 

Because of the large number of species 
Involved, this report does not discuss 
individual species. Instead it gives 
only general comments (based on data in 
Appendix 7) on geographic and ecologic 

distribution (including feeding and 
breeding niches) and abundance, espec­
ially for those birds occurring in the 
Big Desert, Sunset, and Murray River 
blocks. 

Big Desert 

Sorae 93 bird species oc 
raallee, heath, and mall 
ities of the block, and 
of this number belong t 
groups - honeyeaters (1 
parrots and cockatoos ( 
prey (9), and warblers 
species may be broadly 
raedium to small insecti 
include cuckoo-like blr 
swallows, cuckoo shrike 
quail thrushes and babb 
catchers, whistlers and 
fantalls, shrlke-tlts, 
silvereyes, and wood sw 
l4 miscellaneous specie 

cur in the scrub-
ee-heath commun-
more than half 
o four major 
6 species), 
13), birds of 
(10). Some 31 
categorized as 
vorous birds and 
ds, nightjars, 
s, thrushes, 
Iers, chats, fly-
shrike thrushes, 
tree-creepers, 
allows. There are 
s. 

Eighty-three species recorded as occurr­
ing in the Big Desert block breed within 
the Mallee study area. At least 29 
species use shrubs or low trees for 
nesting, l4 species use holes in trees, 
29 species use tall trees, and 5 nest 
on or in the ground. 

The mallee-fowl builds mounds in which 
the eggs are laid; incubation terapera­
ture is adjusted by removing or replac­
ing litter over the eggs. Three species 
nest in tunnels in the ground or river-
banks, one builds nests on man-made 
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structures, and at least two species are 
parasitic on other nesting birds. 

The avifauna of the scrub-mallee, heath, 
and mallee-heath communities consists 
primarily of species capable of feeding 

on the numerous terrestrial and flying 
Insects inhabiting this area. A major 
part of the diet of 70 of the 93 species 
is made up of Insects. Seventeen birds 
(mostly honeyeaters) include nectar, as 
well as Insects, in their diets and 

A m a l l e e fowl work ing on h e r mound 
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The yellow-rumped pardalote nes ts in a 
tunnel excavated in sandy so i l 

another 19 consume quantities of seeds 
or fruits on both of these. About 12 
predatory species in this area feed in 
varying degrees upon mamra,als, reptiles, 
and other birds. 

An iraportant characteristic of the avi­
fauna in this area is its mobility. 
Movements of many of the bird species 
are governed by the availability of 
food, as this fluctuates with the season 
or weather, and may be either long term 
or short term. Thus species corapositlon 
within any specific area is constantly 
changing, and this reflects adaptations 
that have evolved to allow maximum util­

ization of an area that at times cannot 
provide adequate food, water, shelter, 
and nesting sites for survival of all 
species. 

Sunset block 

The species composition of the birds re­
corded as inhabiting the mallee and 
hummock-grass habitats of this block 
resembles that of the birds inhabit­
ing the communities of the Big Desert, 
although to date only 84 species have 
been recorded. At least 75 species 
inhabit the communities of both of these 
blocks, 

Four major groups of birds occur in the 
Sunset area: honeyeaters (12 species), 
parrots and cockatoos (13), warblers 
(10), and the birds of prey (10). The 
remainder of the species have been 
placed in two broad categories. The 
first includes raedium to small insectiv­
orous birds (27 species), and the second 
category Includes 12 miscellaneous 
species. 

Seventy-seven species recorded in the 
vegetation types occurring in the Sunset 
block have also been recorded as breed­
ing in the Mallee area. Of these, 16 
species nest in hollow trees, which may 
indicate that ra.any nest outside the 
Sunset block. Another 22 species nest 
in shrubs or low trees and 27 are listed 
as nesting on tree branches at varying 
heights. Six species nest either on the 
ground or in mounds, three others nest 
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in the ground, two are parasitic, and one 
nests under man-made structures or in 
caves. 

Diets of birds occurring in the mallee 
and hummock grass-mallee communities are 
also similar to those of birds in the 
Big Desert block. For example, 60 
species are insectivorous, 13 also feed 
on nectar, and 18 Include seeds or fruit 
or both in their diets. The 10 birds of 
prey feed on various quantities of 
birds, mammals, and reptiles. Movements 
of birds within the Big Desert block are 
coraparable to those of the birds inhab­
iting the Sunset block. 

Murray River block 

In all, 235 species have been recorded 
in this block. Of these, 109 species 
occur in the aquatic habitat, which is 
particularly iraportant to 30 species of 
waders, 14 species of heron-like birds, 
14 species of ducks and swans, 8 species 
of cranes and rails, 6 species of corm­
orants and pelicans, 5 species of gulls 
and terns, and 3 species of grebes. 
Many of the waders that occur here are 
intercontinental migrants, utilizing the 
wetlands along the Murray River as stop­
over areas. 

Fifty-two of the aquatic species are re­
corded as breeding in the Mallee study 
area. Most nest either on the ground 
or in tree branches, but a few of the 
ducks use holes in trees and the grebes 
build floating nests. These birds gen-
10605/73-6 

A nankeen k e s t r e l nes t ing in a chough's 
nest 

erally feed on aquatic animals and some 
aquatic plants, although a variety of 
other food is sometimes taken. Some 
ducks graze on terrestrial herbage, and 
some ibises, plovers, and dotterels 
consume substantial quantities of terr­
estrial insects. 

The floodplain woodlands of red gum and 
black box are of prime importance to the 
avifauna in the Mallee, as represent­
atives from most major groups of Mallee 
birds are recorded as occurring in this 
habitat. Some 140 species are listed 
for this area and it is likely that more 
detailed observations would add substant­
ially to this list. 
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This habitat Is used by many species for 
raost of the year, but sora.e that norraally 
inhabit other areas raove to these wood­
lands for nesting purposes. Groups of 
birds that usually nest in branches of 
tall trees, such as birds of prey (15 
species probably nest in the Mallee 
area), are particularly well represented 
In this woodland habitat. It is most 
Important to the l6 species of parrots 
and cockatoos, which nest in the tree 
hollows. 

The diet of the birds occurring in the 
floodplain woodland habitat varies, and 
many species probably spend much of 
their time foraging on other habitats. 
However, many insectivorous birds and 
the birds of prey obtain substantial 
quantities of food within this habitat, 
especially after periodic floodlngs when 
Invertebrates are plentiful and herbac­
eous growth is stimulated. Many aquatic 
birds move to these flooded areas for 
foraging and breeding purposes. 

A sraall amount of saltbush on public 
land in the north-west corner of the 
Murray River block contains a few 
species not norraally found in the wood­
land and aquatic habitats; no species is 
exclusive to it. 

ian border has not been recently sur­
veyed, but could be of importance to 
birds because it contains a variety of 
vegetation comraiunlties not well repres­
ented in any other land block. This 
area connects the wetter habitats bor­
dering the Murray River with the drier 
areas of the Sunset country. The 
species composition of birds in the 
Annuello block is similar to that of the 
Sunset area. 

The Tyrrell block contains only small 
scattered blocks of public land, but 
these have not been surveyed recently. 
The Avoca block contains one of the most 
iraportant areas for waterbirds in Vic­
toria. The shallow lakes fringed with 
red gum woodlands, which occur in the 
Kerang area, are of particular import­
ance in years of moderate to high flood­
ing. This area supports large breeding 
colonies of royal spoonbills and white 
and straw-necked ibises, and a breeding 
colony of gull-billed terns. All of 
the ducks listed as breeding in the 
Mallee region (Appendix 7) breed in the 
Kerang Lakes area during wet years. 
They include important game species. 
The black swan and various species of 
cormorants, grebes, and heron-like birds 
also breed in the area. 

Other blocks Discussion 

Relatively sm.all amounts of public land 
still reraiain in the Millewa, Annuello, 
Tyrrell, and Avoca blocks. The area in 
the Millewa block on the South Austral-

The public lands reraaining in the Big 
Desert and Sunset blocks still support 
an avifauna representative of that which 
forraerly inhabited the Mallee study area 
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as a whole it is likely that extensive 
grazing by introduced herbivores has 
altered the original ground cover in 
some areas, but because of its low, 
thick, shrubby nature, the present vege­
tation still supports large numbers of 
birds adapted to feeding on Insects, 
nectar and seeds and to constructing 
nests within the shrub layer. Honey­
eaters , warblers (wrens, thornbills, and 
warblers), and some parrots are part­
icular groups that require substantial 
areas of such vegetation for their sur­
vival. The birds of prey are usually 
wide-ranging and cover many types of 
habitat, and extensive hunting areas are 
Iraportant for maintaining their populat­
ions . 

Most of the populations of the following 
38 species depend on the habitats of the 
Mallee for survival, even though many 
hav wider distributions: 

Mallee fowl 
Major Mitchell 
Regent parrot 
Blue bonnet 
Ringneck parrot 
Mulga parrot 
Spotted nightjar 
White-backed swallow 
Chestnut quail-thrush 
Southern scrub robin 
Chestnut-crowned babbler 
Black-backed blue wren 
Blue-and-white wren 
Variegated wren 
Mallee erau-wren 

Red-tailed thornbill 
Chestnut-rumped thornbill 
Samphire thornbill 
Red throat 
Mallee heath-wren 
Rufous field aren * 
Straited grass wren 
Crimson chat 
Orange chat 
Red-capped robin 
Red-lored whistler 
Gilbert whistler 
Crested bell-bird 
Wedgeblll 
Western whipbird 
Whlte-browed tree-creeper 
Yellow-rumped pardalote 
Yellow-fronted honeyeater 
Purple-gaped honeyeater 
Yellow-plumed honeyeater 
Yellow-throated miner 
Striped honeyeater 
Dusky miner * 

* The CSIRO Index does not recognize 
these birds as separate species. 

The Victorian Mallee and the associated 
river habitats lie at the southern edge 
of the arid and semi-arid regions of 
Australia and provide refuge for many 
inland species in times of drought. The 
large remaining areas of mallee vegeta­
tion can support populations of nomadic 
birds seeking forage and shelter. 

Although the floodplain woodlands of red 
gum and black box along the Murray River 
do not cover large areas, their contrlb-



74 

ution to the nesting, foraging, and 
sheltering of m.any bird species is very 
important. About three-quarters of all 
the birds recorded from the Mallee study 
area have been recorded as occurring in 

The sacred kingfisher i s found near 
water and feeds on small l i zards and 
f ish and large insec t s 

habitats contained within this block. 

Mammals 

The arrival of European settlers in the 
Mallee in the l840s had a deleterious 
effect on native mamraal populations. 
Since then, 45 species have been record­
ed as occurring in the area (Appendix 5) 
of which 38 are native mammals and 7 
have been Introduced, 

Information from museura specimens and 
reports of the Blandowski expedition of 
1857 Indicate that the native mammal 
population originally consisted of at 
least 1 raonotrem.e, 19 raarsuplals, 7 
rodents, 9 bats, and 1 carnivore. Land 
use by the European settlers - clearing 
of native vegetation for farraing, graz­
ing of native vegetation by hooved anim­
als, and competition and predation by 
exotic maram.als - has probably resulted 
in the local extinction of 13 of these 
native and mainly ground-dwelling raararaal 
species. Today, the area contains 2 
raonotrerae species (it is likely that 
echidnas have only recently colonized 
it), possibly 10 raarsuplals, 3 rodents, 
9 bats, and 1 carnivore. In addition, 
7 exotic species are present, and raany 
are now widespread. 

The following discussion deals with the 
raammals occurring on the public lands 
within each land block of the study area 
It is based on the literature, specimen 
collections, and field trips to the Big 
Desert and Sunset country by the Nation-
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al Museum of Victoria and the Fisheries 
and Wildlife Division of Victoria re­
spectively. Some additional notes were 
received from Mr, C, Crouch of Nhill 
and the Mammal Survey Group of Victoria. 
However, the information is not yet 
complete and future work in this region 
will undoubtedly modify and clarify 
many of the results presented here. 
More detailed information on the biology 
of the native mamraals (excluding bats) 
that still occur In the Mallee study 
area is presented in Appendix 6. 

Big Desert 

The echidnas, mouse dunnart, western 
grey kangaroo, Mitchell's hopping mouse, 
and the silky desert mouse have recently 
been recorded in this area. These 
species occur generally throughout the 
public land in the block, although the 
two rodents usually occur in different 
habitats. While no specimens of the 
western pigmy possum have been taken 
since 1911, sightings have been recorded 
recently and it probably still occurs in 
dense stands of banksia and broombush 
throughout the area. Other species such 
as fat-tailed dunnarts, brush-tailed 
possums, and possibly feather-tailed 
gliders have habitat preferences that 
would restrict them to peripheral areas 
of the public lands. The fat-tailed 
dunnart and the brush-tailed possura 
probably also occur on farmland in the 
area. 

The red-necked wallaby has been reported 

The echidna appears to be widespread in 
the study area and may be a recent 
colonizer 

from the southern fringes of the Big 
Desert (C. Crouch, personal communicat­
ion) . Although their specific habitat 
requireraents have only been briefly doc­
umented, all the bats recorded from the 
Mallee (see Appendix 5) probably occur 
In this block. 

There are no recent records of dingos In 
the study area; however, wild dogs are 
ocasslonally trapped. - , . 
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The s i l k y d e s e r t mouse i s found in the 
Big Deser t b lock , where i t feeds on 
f r u i t s and seeds 

Five exotic animals have been recorded 
in the Big Desert block. The rabbit is 
coraraon locally, and foxes, feral cats, 
and hares are occasionally seen. The 
house mouse was trapped during the 
recent survey, but it was not as common 
as either the silky desert mouse or 
Mitchell's hopping mouse. Like the two 
native rodents, the house mouse exhibits 
large fluctuations in population nura­
bers . 

Sunset block 

The native terrestrial raammals species 
now existing in the Sunset block are 
echidnas, mouse dunnarts, western grey 
kangaroos, red kangaroos, and (on the 

eastern edge) Mitchell's hopping mice. 
The largest Victorian red kangaroo popu­
lations occur on the gypsura plains in 
the east of this block, and in the adja­
cent Kulkyne forest. Mouse dunnarts are 
probably more abundant In the block than 
had previously been thought. There has 
been little documentation of the bats in 
this area, but all Mallee species prob­
ably occur here, although with specific 
variations in abundance and distribut­
ion. Rabbits, foxes, and cats are wide­
ly distributed and coramon, but the hare 
and house mouse are at present probably 
restricted to areas adjacent to farm­
lands . 

Millewa block 

Echidna, fat-tailed dunnarts, brush-
tailed possuras, western grey kangaroos, 
and red kangaroos have all been recorded 
on public land in this block, the latter 
species occurring in the north-west 
corner. As the area of public land is 
liraited, most of the above species prob­
ably also occur in surrounding farm­
lands. Exotic species that have also 
been recorded are house mice, rabbits, 
hares, cats, and foxes. 

Murray River block 

This block now contains the greatest 
diversity of mamraal species occurring 
in the Mallee study area. The river 
and associated lakes and billabongs 
support populations of platypus and 
eastern water rats, and the floodplain 
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still supports populations of echidna, 
yellow-footed antechinus, fat-tailed 
dunnarts, brush-tailed possums, feather-
tailed gliders, and western grey kanga­
roos . Red kangaroos are common in the 
Kulkyne forest, Mitchell's hopping 
miouse still occurs in the sand ridge 
area of Hattah Lakes National Park. 
Because the m.any hollow limbs provide 
roosting sites, red gum woodland is an 
excellent habitat for bats. Pigs and 
goats, as well as the 5 exotic species 
raentloned above, are found in this 
block. 

Annuello block 

The species of mammals occurring in this 
block are probably the same as those 
occurring in the Sunset block because of 
the similarity of the vegetation on 
public land on both area. Echidnas, 
western grey kangaroos, and Mitchell's 
hopping mice have recently been recorded 
in this block. 

Tyrrell and Avoca blocks 

Little public land remains in these 
blocks and little is known of the mammal 
communities. The Avoca and Loddon 
River systems probably support populat­
ions of the eastern water rat and the 
platypus. 

Discussion 

Today only about 25 mammal species (i.e. 
approximately two-thirds of the number 

of a century ago) occur in the Mallee 
area, and some are very rare. These 
species are peculiar to this type of 
area and, because of their adaptation to 
arid conditions, are unique in Victoria, 
Judicious re-introduction of species 
that formerly occurred in the area and 
that are in danger of extinction else­
where could help to ensure that those 
species survived. 

Reptiles 

Seventy-eight species of reptiles have 
been recorded In the Mallee area, and 
approximately half of these do not occur 
elsewhere in Victoria. This number of 
species is greater than that for any 
other area of comparable size in the 
State, Factors responsible for this 
multiplicity of diverse species are re­
lated to the ecological requirements of 
reptiles. In general, temperature is 
less Important as a limiting factor for 
reptiles in the relatively hot Mallee 
region than in other parts of Victoria. 
Other factors influencing reptile dis­
tribution are food supply, reproduction, 
and predation. Specific food preferen­
ces for four groupings of reptiles are 
as follows: 

(1) large reptiles (including goannas): 
small mammals, birds, other reptil­
es , frogs, and carrion 

(2) large skinks and lizards (including 
stumpy tails and bearded dragons): 
berries, fruit, and arthropods 
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(3) small lizards and snakes: insects -
although some species (Burton's 
legless lizard and bandy bandy) 
also eat small skinks 

(4) tortoises: a varied diet of tad­
poles, frogs, aquatic vegetation, 
and invertebrates 

Reptiles are either oviparous or vivi­
parous and both types occur in the study 
area. Oviparous reptiles require warm., 
dry, and safe sites for incubation of 
eggs. Because warmth and dryness are 
typical of the Eyrean zoogeographic sub-
region in which the Mallee study area 
falls, safety of nest sites is probably 

* 
•̂  
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A bearded dragon lays i t s so f t - she l l ed 
^ggs ^̂  ^ burrow in the s o i l 

the most important factor limiting num­
bers . 

Major predators of reptiles include 
other reptiles, birds (birds of prey and 
kookaburras), and maramals (foxes and 
dunnarts). 

A list of reptile species occurring in 
the area with summaries of available 
information is presented in Appendix 8. 
A general discussion of reptiles occurr­
ing within the m.ajor blocks follows. 
Inforraation presented here has either 
been taken frora the literature or sup­
plied by the National Museum of Victor­
ia, It is far from complete and in 
some cases, has not been substantiated 
by detailed field studies. Taxonomic 
reviews and future field trips will un­
doubtedly modify this record and add new 
species to the list. 

Big Desert and Sunset blocks 

More than 50 species of reptiles have 
been recorded in these areas. They 
belong to seven families (dragons, geck­
os, skinks, legless lizards, goannas, 
poisonous snakes, and blind snakes). It 
is undoubtedly the best single region 
for reptiles in Victoria. 

The dragons (5 species) are heliothermlc 
and are distributed widely throughout 
the area. Bearded, painted, and spini­
fex dragons prefer sandy substrates for 
burrowing. Cogger's dragon typically 
inhabits scrub areas, and the rare ear-



less dragon prefers rocky areas. The 
best-known, the bearded dragon, is often 
seen basking on the sides of fence posts 
and stura.ps. 

All of the 9 species of geckos are prim­
arily nocturnal and insectivorous, liv­
ing on or close to the ground. In this 
area they occupy the same ecological niche 
as the diurnal insectivorous skinks, 
taking over the "night shift". 

Legless lizards (5 species) are reptiles 
adapted to living in microhabitats such 
as porcupine grass, where legs would 
hinder rapid movement. With the poss­
ible exception of the fossorial pretty 
snake lizard, all are common and occur 
throughout the area. 

Skinks are a 
in size from 
skink to the 
They occur in 
eluding subli 
open terrain, 
these land bl 
most diverse 
region. 

very diverse group, ranging 
the small fossorial Grey's 
large sluggish stumpy tail. 
most microhabitats, In-
tter, thick vegetation, and 
About 20 species occur in 

ocks, making skinks the 
and common group in the 

Goannas are represented by the sand 
goanna (which occurs throughout the 
sandy soil country) and by the tree 
goanna (which has been collected at Lake 
Albacutya). Both of these large lizards 
have been the target of unwarranted per­
secution. Their useful scavenging role 
generally reduces material conducive to 
blowfly breeding. 

The var iegated gecko, a nocturnal 
r e p t i l e , i s r a r e in the study area 



80 

The area contal 
poisonous snake 
and raost are re 
species are res 
land but a few, 
curl snakes, oc 
The brown snake 
successful and 
of rodents. 

ns about l4 elapid or 
s - none are very coraraon 
latlvely harmless. Most 
tricted to native scrub-
such as the brown and 
cur on cultivated land, 
has been particularly 
is a valuable predator 

Blind snakes are widespread throughout 
the region, but are rarely encountered 
because of their fossorial habits. They 
are thlgmotherlc and spend most of their 
time beneath the ground feeding on sub­
terranean insects. They are often found 
in termite colonies. 

Murray River block 

The Murray and Wiraraera River systems 
have 12 associated reptile species that 

The eastern copper ta i led s t r iped skink 

would otherwise not occur in the Mallee 
region. These species either depend 
directly on fresh surface water or occur 
in the large trees that border the 
streams and lakes. 

Tortoises, which are aquatic, occur in 
the Mallee only in perraanent lakes and 
river systeras. One species (the snake-
necked tortoise) extends into the Wimra­
era River systera because it was formerly 
connected with the Murray River. Both 
these species, and the Murray River 
short-necked tortoise, are common 
throughout the Murray River system, 
while the broad-shelled tortoise is 
apparently restricted and rare in the 
study area, occurring in a section of 
the Murray River near its junction with 
the Darling. 

Tiger and black snakes occur in areas 
with adequate moisture and hence in the 
Mallee are restricted to the Murray 
River corridor and Wimmera River. They 
feed primarily on frogs, but also take 
small mamjnals and birds. Quoy's water 
skink also extends into the Mallee only 
along the Murray River. 

All of the species restricted to the 
Murray or Wimmera River corridors or 
both because of the presence of large 
trees are either arboreal or scansorial. 
The marbled gecko is nocturnal and 
forages on trunks of red gums and shel­
ters under loose bark. The harmless and 
beneficial carpet snake was once comraon 
along the Murray River, but exploitation 
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by pet-traders has reduced its nuraber 
in Victoria to very low levels. 

Discussion 

The Mallee study area, because of its 
typical Australian inland environment, 
is the only Victorian area in which raany 
reptiles adapted to arid conditions 
occur in significant numbers. Of the 78 
recorded species, about half are restric­
ted to this area in Victoria and many 
others only occur elsewhere in marginal 
areas such as the Little Desert. 

Porcupine grass is an Important compon­
ent of the dryland reptile habitats. 
Destruction of this and other ground 
vegetation by burning and grazing will 
adversely affect the reptile fauna. 

Amphibians 

Frogs are the only amphibians found in 
the Mallee. The distribution of frogs 
is closely related to the availability 
of m.oist breeding sites, because the 
life cycle of most frogs includes an 
unprotected (unshelled) egg and a free-
swlmmlng larval (tadpole) stage. Gener­
ally, V7herever permanent or temporary 
water exists, frogs occur in abundance 
in one or m.ore stages of their life 
cycle. Most frogs produce large numbers 
of eggs and tadpoles under optimum con­
ditions, whenever opportunity arises. 

Llttlejohn (1966) reported the presence 
of 11 species of frogs, with one species 

The common f rog le t i s a wide-ranging 
species 

having two call races, in an area in the 
north-west of Victoria. This area is 
slightly larger than the present Mallee 
study area, which contains only 9 of 
these 11 species. 

Broadly speaking, the Victorian Mallee 
represents an overlap zone between the 
distribution of one species of desert-
adapted frog of central Australia and 
the distribution of several species 
adapted to the cooler, raore temperate 
regions of south-eastern Australia. 
Also present in the Mallee area are two 
groups, one of which could be described 
as river-adapted frogs, having distrib­
utions coinciding with the main rivers 
of the Mallee region, and the other, a 
group of frogs with wide-ranging dist­
ributions . 
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Neobatrachus c e n t r a l i s is the only frog 
species in the Mallee that has adapted 
to arid conditions. Its range extends 
from the south in Western Australia 
through the arid interior and into the 
western and central Victorian Mallee. A 
relatively brief tadpole stage enables 
it to make use of temporary ponds. The 
adults survive dry periods by burrowing 
into moist ground (usually in ponds that 
are drying out) and sealing the burrow 
off to conserve water. 

Four species of frogs that have adapted 
to temperate conditions occur in the 
Mallee study area: 

* Spotted marsh frog (Limnodynastes 
t a s m a n i e n s i s ) . The southern call 
race of this species extends into the 
south-eastern half of the Mallee. It 
coraes into contact with the northern 
call race along the eastern boundary 
of the Mallee. More perraanent waters 
are preferred for breeding. 

* Bull frog (Limnodynastes dum.erili) . 
This burrowing species inhabits all 
parts of the Mallee except the drier 
Sunset block, and uses both permanent 
and temporary waters for breeding. 

* Spadefoot toad (Neobatrachus p ia tus ) . 
This frog has sirailar habits to the 
closely related N, c e n t r a l i s in that 
it burrows and uses temporary ponds 
and claypans for breeding. It is 
probably present in all but the 
driest parts of the Mallee. 

Ranidella parinsignifera. This small 
frog makes use of temporary pools as 
well as the margins of raore permanent 
waters for breeding. It ranges 
around the northern, southern, and 
eastern edges of the Mallee area. 

Two species 
permanent w 
breeding ar 
peroni) and 
dynastes f l 
stricted to 
the Loddon 
more extens 
Victoria. 
the Murray 

of frogs that prefer open 
aters such as rivers for 
e Peron's tree frog ( L i t o r i a 
the barking frog (Limno-

e t a h e r i ), The forraer is re-
the Murray River Valley and 
and Avoca Rivers but has a 
ive distribution in eastern 
The latter is restricted to 
River. 

The following three species are 'wide-
ranging' in their distribution, 

* Spotted raarsh frog (Limnodynastes 
t a s m a n i e n s i s ) , The northern call 
race of this species extends along 
the Murray River frora eastern New 
South Wales to South Australia. It 
breeds in both teraporary and perm­
anent waters. 

* The green and golden frog ( L i t o r i a 
a u r e a ) . The species occurs raalnly 
along the eastern and northern bound­
aries of the Mallee study area and 
prefers raore perraanent waters for 
breeding. 

* The comraon froglet (Ran ide l l a s i g n ­
i f e r a ) . This species ranges raainly 
along the southern and eastern bound-
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aries of the Mallee area, with some 
extension along the northern edge. 
It raakes use of pools for breeding. 

Discussion 

The importance of resident frog popula­
tions to the general ecology of an area 
can be substantial. Tadpoles feed vora­
ciously on algae and phytoplankton and, 
because of their numbers, play an 
important role in food webs as primary 
consumers (herbivores). 

As tadpoles m.ature, food preferences 
change and adult frogs feed primarily on 
terrestrial and aquatic insects. Al­
though tadpole mortality is usually 
high, large numbers of frogs still 
emerge to exert considerable Influence 
on local invertebrate populations. 

Amphibians constitute a very important 
source of food for other animals. Both 
tadpoles and adult frogs are common prey 
for raany waterbirds, freshwater fishes, 
tortoises, and swamp-dwelling snakes. 
Tadpoles may also provide food for aqua­
tic carnivorous insects. Consequently, 
the amphibians constitute an important 
"middle section" In food webs of aquatic 
environments. They not only consume a 
variety of living material, but in turn 
provide an important food source for 
many other species, often of commercial, 
recreational, or culinary value. 

The impact of farming on the distribut­
ion and abundance of frogs is uncertain. 

It seems likely that the distribution of 
most species, particularly Limnodynastes 
t a s m a n i e n s i s , has been extended by the 
construction of channels and reservoirs 
associated with water supplies for 
stock. 

The margins of streams with slow-flowing 
water and associated lush vegetation, or 
shallow weedy swamps, are particularly 
suitable for this group of animals. 

Fishes 

A total of 28 fish species have been 
recorded as occurring in the Mallee 
study area (Appendix 9), including seven 
introduced species. While large port­
ions of the Mallee region are devoid of 
permanent water, there are four drainage 
areas that support fish populations -
the North Loddon River, the Avoca River 
(including the Kerang Lakes), the Murray 
River, and the Wimmera River (Lake Alba­
cutya) . 

For discussion purposes, the fishes in 
the study area have been divided into 
four categories, based partly on their 
value to Man and partly on their ecolog­
ical significance. These are discussed 
below. 

Native garae species 

These fishes have value in a commercial, 
recreational, or culinary sense, and are 
represented in the Mallee by seven spec­
ies. 
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Murray cod, a n a t i v e game s p e c i e s , may 
grow to 4b kg weight 

Freshwater catfish spawns in clear water 
from September to November. It makes a 
shallow depression in the substrate for 
egg-laying. Its food consists of in­
vertebrates taken from the bottom of 
slowly flowing backwaters. It is an 
excellent tab,lc fish but is becoraing 
scarce. 

Murray cod and trout cod usually spawn 
on mud substrates in river channels. 
Spawning generally occurs after flooding 
(usually from September to November). 
Both species are carnivorous, feeding on 
other sraall fishes such as tench, gold­
fish, bony bream, gudgeons, and Austral­
ian sraelt. They provide good angling 
and eating, but populations have de­
creased significantly in recent years -
possibly as a result of the construction 
of daras, weirs, and locks on the Murray 
River. The trout cod is now very rare 
in tho Mallee section of the River and 
may even be absent. 

The range of Macquarie perch, an excell­
ent sporting and table fish, has recent­
ly been drastically reduced and it is 
now very rare (if not absent) in the 
Mallee section of the Murray River, 
Golden perch spawns after floods, which 
usually occur during spring and summer. 
Its food consists raainly of crustaceans. 
It prefers warm, sluggish muddy waters 
and will disappear where dam.s release 
cooler water and upset the normal flood­
ing pattern. It has good sporting and 
eating qualities. Silver perch usually 
spawns after a rise in water level. Its 
omnivorous diet includes zooplankton, 
algae, and other aquatic vegetation. It 
is a good sporting and eating fish. 

River black fish, an insectivorous fish, 
Is declining as streams and rivers are 
cleared of vegetation and snags. It 
offers good sport and has excellent eat­
ing qualities. 

Introduced garae species 

These species have the same value as the 
native species but probably compete with 
them. Three occur in the Mallee. 

English perch (redfin) is a highly suc­
cessful species whose food preferences 
often coincide with those of native 
fish. Tt feeds voraciously upon sraaller 
fish, but is a good sporting fish with 
excellent eating qualities. 

Brown trout i s not widespread in the 
Mallee study area, but has been reported 



in the Waranga Western Channel, which 
flows through alienated land in the 
Tyrrell and Annuello blocks. It is an 
excellent sporting and eating fish. 

Tench, a sluggish fish preferring still, 
rauddy backwaters, is omnivorous and 
scavenges along the bottom of its habi­
tat. It is a good table fish, but Is 
seldom sought after. 

Other introduced species 

These are of little value to Man and are 
considered detrimental to populations of 
native species. Four species have be­
corae widespread in Mallee waters. 

Goldfish, Crucian carp, and European carp 
are considered undesirable because of 
their habit of destroying vegetation and 
muddying the water during feeding. They 
are becoming abundant and could result 
in a deterioration of the sport fisher­
ies in the area. 

The mosquito fish is widely distributed 
throughout Australia, having been intro­
duced to control mosquito larvae. It 
raay offer substantial competition to 
native insectivorous species. It prob­
ably has limited value in controlling 
local mosquito populations, but has sorae 
food value for some of the larger fishes. 

Forage fishes 

Thase small species, usually native to 
Australia, are ecologically Important as 

food for larger fishes and vertebrates. 
The fourteen species in the study area 
are the bony bream, Australian smelt, 
flat-headed galaxias, rainbow fish, Mit­
chellian freshwater hardyhead. Lake Eyre 
hardyhead, western chandra perch, south­
ern pigmy perch, western carp gudgeon, 
flat-headed gudgeon, and purple-spotted 
gudgeon. The short-headed laraprey, a 
marine species, enters the fresh waters 
of the lower Murray River to spawn. The 
juvenile stages probably serve as food 
for some of the larger species. 

The short-flnned and long-finned eels 
have probably been introduced into Mall­
ee waters frora other parts of Australia, 
as eels are uncommon in streams north of 
the dividing range. Small eels may be 
eaten by other vertebrates. 

Discussion 

The Murray River and Avoca blocks con­
tain most of the fishes recorded in the 
Mallee area. Introduced species such as 
redfin, carp, mosquito fish, and tench 
are well established, and have probably 
reduced native fish populations through 
competition and predation. The Impact 
of the recently introduced European carp 
on fish populations in the Murray River 
system has yet to be adequately assessed 
However, local reports indicate 
that it is rapidly becoming the predom­
inant fish in the area. If this trend 
continues, it will certainly have a det­
rimental effect on local sport fisheries 
in the Mallee region. The regulation 
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of water flow (elimination of minor 
flooding etc.) in the main rivers prob­
ably favours the Introduced species at 
the expense of the native populations. 

Invertebrat 
ebrates in 
both specie 
elude nuraer 
other arthr 
They occupy 
chain, and 
araple birds 
for food, 
function as 
role in mai 

Invertebrates 

es vastly outnumber the vert-
the study area in terms of 
s and individuals. They in­
cus types of Insects and 
opods and worms and molluscs. 
the lower levels of the food 
raany higher anlraals, for ex-
and reptiles, depend on thera 
Those invertebrates that 
decomposers also play a basic 
ntalnlng the energy flow 

A s c a r a b , Dlaphonla ranlszechl ( l e f t ) , 
and Stigmoderma yarralli, a jewel b e e t l e 
whose l a rvae a re wood-borers 

within an ecosystem. 

Although the invertebrates are a vital 
part of any ecosystem, lack of inform­
ation means that this report can do 
little more than draw attention to the 
group and mention a few species of spec­
ial interest. The following sections 
deal firstly with the insects and then 
with all others. 

Insects 

The Mallee Insect fauna contains many 
typical inland insects, which are to be 
found especially around dams and bores. 
It also has affinities with some Western 
Australian forms. In general, the orders 
Coleoptera (beetles and weevils), Blatt­
odea (cockroaches), Hemiptera (bugs and 
scales) , and Isoptera (termites) are 
well represented in the Mallee. Of the 
94 genera of Scarabaeidae (Coleoptera) 
represented in Victoria, 60 occur in the 
study area. 

Flower feeders - the types usually seen 
in mallee and big mallee - include raany 
beetles, flies, and bees and wasps. The 
Sunset and Big Desert blocks are parti­
cularly rich in jewel beetles. The rare 
blue butterfly (Candal ides hyac in th inus 
simplex) is coraraonly found on cluraps of 
the large dodder-laurel. 

In hummock grass-mallee, porcupine grass 
usually contains numbers of cockroaches, 
raany of which are large and attractively 
marked. Spiders are also comraon. Arayc-



87 

terine ground weevils are locally coramon 
and feed on the porcupine grass. The 
sedge Gahni-'i l an ige ra is often found in 
this form.ation, and is the food plant of 
a very rare skipper butterfly, Motasingha 
a t r a l b a , colonies of which exist at 
hattah and in the Big Desert. 

In aquatic habitats, the permanence and 
rate of flov; of the water, and the amtount 
of plant life, will influence the type 
of species found there. Waters that are 
flowing and contain abundant aerating 
plants 'Will probably have extensive 
associations, including dragonflies, 
stoneflies , and caddisflies . Sorr.e bugs 
are associated with miost swaraps and sora.e 
of the aquatic beetles also occur. Sur­
prisingly large nura­bers of these beetles 
can be found after rain throughout the 
Mallee. The tiger beetle (C ic inde la 
s a e t i g e r a ) occurs in Victoria only in 
saltpans in the Mallee. 

In woodland hab 
butterfly Cgyri 
is sometimes as 
mistletoe and c 
cf which parasi 
fly larvae are 
les of ants, an 
the bark of the 
white butterfly 
feeds on this mi 
rare species cf 
ro habitats con 

itats, the rare blue 
s a m a r y I l i s m e r i d i o n a l i s 
sociated with buloke 
reeping mistletoe, both 
tize buloke. The butter-
attended by several spec-
d pupae are found under 
host trees. The wood 
, Del ias agan ippe , also 
istletoe group. Several 
butterfly are restricted 
taining buloke. 

visible in spring, particularly where 
flowering shrubs such as tea tree or 
broora.bush grow. Flies, including raany 
raiarchflies, and beetles, particularly 
species of the famiily Buprestidae, are 
found on the flov:ers, in association with 
ŵ asps and bees, ants (Cam.ponotus sp.^ 
and a range of butterflies and moths. 
The extrem.ely rare butterfly Ogyris 
s t a n e s has recently been found in the 
Big Desert block and its life history 
traced to plants of the genus Choretrum 
(sour bushes). Many insects are attract­
ed to the peaks of the dunes, and the 
day-flying moths of the faraily Castn­
ildae are often seen over the dunes. 

Other invertebrates 

The terrestrial Invertebrate fauna (other 

Insects of the heath and m;allee-heath 
habitat are usually prolific and clearly 

A ground, w e e v i l , Celerorinus ara.yctor­
oides, which l i v e s in porcupine g r a s s 
tussocks in the Big Dese r t . 

10605/73-7 
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than arthropods) of the Mallee is sparse 
and specialized due to the dry, sandy 
nature of most of the area. The aquatic 
invertebrate fauna is limited to areas 
of permanent water, which occur only 
infrequently away from, the Murray River. 

The following notes on the non-insect 
Invertebrates were compiled by Dr, B. J. 
Smith of the National Museura of Victoria 
from the reference collections and 
associated records of the Museum. They 
are very incomplete, as no systematic 
study of invertebrates has ever been 
carried out in the area. 

Several species of native land molluscs 
either are only found in this region of 
the State (being assocaited with a cent­
ral Australian fauna) or are significant 
introduced species likely to be of eco­
nomic importance. 

Three species Thermapupa a d e l a i d a e , 
Sinumelon f o n d i n a l i s , and Aus t ra lb i n u l a 
b a n n e r t o n e n s i s , the latter being first 
described from Bannerton - are confined 
to the Sunset Country and the drier 
areas close to the Murray River. Out­
side the State they range into south­
western New South Wales and eastern and 
northern South Australia. 

Two species, Theha p i sana and Coahl i -
o e l l a a c u t a , have been recently introduced 
into the northern Victorian irrigation 
areas and have been recorded in the 
Murray valley area round Mildura and at 
Irymple. These species have been 

recorded before near the coast, both in 
Victoria and South Australia. 

Aquatic Invertebrates 

Several species of aquatic ra.olluscs are 
imiportant in this area. 

Two large gastropod species are confined 
to the Murray and sorae of its tributar­
ies, but range in the Murray—Darling 
systera frora northern Victoria to south­
ern Queensland. These are Notopala 
han ley i and P l o t i o p s i s b a l o n n e n s i s , The 
large freshwater mussel, Velesunio ambig­
uus , is very coramon in the Murray and 
miany of the other strearas, channels, and 
dams in the area. Of special interest 
is a freshwater snail, Bulinus sp., 
which Is found in large numbers in raany 
of the water tanks in the Sunset and the 
Big Desert blocks. These are probably 
of considerable importance as food for 
birds. 
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LAND SYSTEMS 

'•.•ihen dealing with very large areas of 
land such as the Mallee, mapping land 
forms, soils, or vegetation communities 
separately is impractical. However, as 
these are not random features it is 
possible to define larger raapping units, 
known as "land system.s", in which a lira­
ited range of land forras and soils occur 
in characteristic patterns. 

The land system method of describing and 
mapping land has an advantage in that 
each feature of the environment is con­
sidered in relation to others, not sep­
arately as in a soil or vegetation 
survey. Moreover, large areas can be 
iescribed relatively simply. Some of 
the land systems encompass a significant 
range of climate, and subdivisions can 
be made by means of the average annual 
rainfall Isohyets superimposed on the 
land systems map. 

Salient features of the 13 land systems 
defined by Rowan and Downes (I963) in 
the study area are described below, 
_and systems containing large areas of 
cublic land are described more fully 
tnan those in which almost all the land 
has been cleared for agriculture. 

f̂ ap 3 shows the distribution of the land 

systems, and the accompanying table 
(Table 7) summarizes their raain feat­
ures . 

Central Mallee 

Soon after settleraent, the Central Mall­
ee land system, which covers one-third 
of the region, became one of the worst-
eroded areas in Australia, and public 
enquiries were held Into the wind erosion 
problem. Consequently this land systera 
largely deterralned the popular concept 
of north-western Victoria as a whole. 

The Central Mallee land system covers 
approximately 11,500 sq km of which 
large areas have been alienated and 
cleared for agriculture. Substantial 
areas reraain under native vegetation in 
the Sunset block and south of Weraen. The 
materials laying at the surface in the 
land system have been named the Woorinen 
Forraation (see Chapter 4) and consist of 
aeolian calcareous sands and clays, 
overlying Pleistocene limestone, clay, 
and sand, or the Parilla Sand, 

East—west trending dunes doralnate the 
landscape, and are raore frequent here 
than in any other cleared parts of the 
region. They occupy some 30^ of the 
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landscape, i.e. three or four occur in 
any north—south transect of 1 km, but 
their frequency varies from place to 
place. The baseraent on which the dunes 
rest is either level or undulating, con­
sisting of plains, hummocks, and ridges 
trending NNV/—SSE. 

Soil textures range from sand to clay, 
with the sands occupying the higher pos-

V e r t i o a l a e r i a l p h o t o g r a p h of t he j u n c ­
t i o n o f t h e C e n t r a l M a l l e e , B e r r o o k , and 
Raak l a n d s y s t e m s i n t he e a s t e r n p a r t of 
t h e S u n s e t b l o c k 

itions, and sandy loams (medium-texturê i 
calcareous gradational and duplex soils) 
occurring on the flats. Brownish cal­
careous clays may be seen in the lowest 
positions. 

Mallee alternating with strips of humm­
ock grass-mallee along the dune crests 
Is by far the most widespread native veg­
etation. However, woodlands of cypress 
plne, belar, and buloke are scattered 
throughout on all landscape positions. 
Occasional stands of big mallee and 
grassland grow on heavy soils in the 
lowest sites and limited areas of scrub-
mallee appear on reddish yellow dunes cr 
on the steeper slopes of hummocks and 
ridges. 

Although average rainfall varies from 
less than 280 rara in the north to 320 mir. 
in the south, the gradation is not 
accorapanled by significant changes in 
native vegetation or soils. However, 
agricultural production increases 
appreciably from north to south and ref­
erence should be raade to the Isohyets to 
subdivide the land system into units of 
comparable climate. 

With its dense array of dunes, the Cent­
ral Mallee land systera has a high eros­
ion hazard. The hazard is also severe 
on the sands of the upper slopes of 
hummocks and ridges. The eastern faces 
of these are areas of drift accumulat­
ion. Almost all the dunes on farms have 
had their A horizons either stripped cr 
burled. Salting caused by seepage is a 
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serious problem in the southern parts of 
the land system. 

Big Desert 

The Ouyen—MurrayviUe settleraent gives 
way abruptly in the south to a vast area 
of uninhabited country known as the "Big 
Desert". However it is not a true des­
ert as it is densely covered with scrub. 
The area is largely inaccessible, with 
the best track entering the scrub to the 
south of MurrayviUe and emerging north 
of Nhill, in the Wimmera, 

The Big Desert covers 5,100 sq km and 
is the north-eastern extremity of a much 
larger area of infertile sands. These 
sands extend westwards into South Aus­
tralia, where they form the "Ninety-mile 
Plain", and are also contiguous with 
those of the Little Desert in the Wimm­
era. Lawrence (I966) named them Lowan 
Sand, and supported the theory that they 
were produced by erosion of the underly­
ing Parilla Sand. 

In the Big Desert, wind has fashioned 
the landscape into a complex array of 
east—west trending dunes with impress­
ive parabolic and irregular dunes, and 
intervening sandplains. On the land 
systems map facing page io4, areas of 
dense dunes with narrow sandplains occu­
pying only 25^ of the landscape have 
been mapped as BDl. Areas of large 
Irregular dunes with larger sandplains 
occupying about 50^ of the landscape 
have been mapped as BD2. 

Heath on a sandplain in the Big Desert , 
with i r r e g u l a r dunes in the background 

White deep sands predominate on all 
parts of the landscape with smaller 
areas of white sandy calcareous soils in 
the lowest sites. By comparison with 
other soils of the region, both types of 
sand have extremely low fertility. The 
pH of the surface horizons is approx­
imately neutral. In occasional low sites 
strata of clay or sandy clay occur close 
to or at the surface. 

Estimates of the rainfall, which aver­
ages about 325 mm per annum, apply only 
along the northern and eastern margins 
of the land system. In the Isolated 
south-western parts the rainfall is 
higher, probably between 36O and 38O mm. 

The native vegetation is mainly heath, 
mallee-heath, and scrub-mallee occurring 
throughout the landscape. Both the 
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Together with the Berrook land system 
further to the north, the Big Desert 
land systera has a higher erosion hazard 
than any other country in the region. 
The dunes and Intervening sandplains 
are extremely unstable when cleared and 
the hazard on the latter, although low­
er, is nevertheless severe. At present 
the native vegetation provides complete 
protection from the wind except along 
the crests of the razor-backed dunes, 
where sorae sand mioveraent occurs. When 
fires sweep through the scrub, not 
much erosion follows owing to the wind-
breaking effect of the remaining stalks 
of the shrubs and mallees. Moreover, a 
resistant surface seal forms under the 
Irapact of raindrops, and mosses and 
lichens also help to bind the soil. 

Around the margins of the land systera 
the infertile white sands have been 
cleared in places, particularly where 
they occur on farms developed on pockets 
of more fertile country within the boun­
dary of the land system. Even where 
stability has been raalntalned, produc­

tivity Is low, but generally the clearel 
Big Desert sands have become unmanage­
able, with the dunes drifting and the 
lower sites supporting regenerating 
scrub or weeds. 

Berrook 

The Ouyen—MurrayviUe and Redcliffs— 
Morkalla settlements are separated by 
sorae 50 km of uncleared country known 
locally as the "Sunset Desert" or the 
"Sunset Country". The Berrook land 
system covers 3,000 sq km in the south­
ern half of this area, and stretches 
over the South Australian border almost 
to the Murray River. With its deep, 
white infertile sands fas.hloned by the 
wind into Irregular east—west dunes and 
intervening sand plains, it closely 
resembles the Big Desert land system. 
Although the soils differ to only a 
minor extent, the land forms, native 
vegetation, and climate are quite dis­
tinct . 

In the Berrook land system the deep 
white sands occupy virtually the whole 
landscape except certain atypical areas. 
Most of the country contains dense 
jumbled dunes with narrow Interdune 
corridors forming only about 20^ of the 
landscape. Minor areas contain dense, 
relatively sraall dunes. The native veg­
etation consists of hummock grass-raallee 
and scrub-mallee in which tea tree is 
prorainent. Mallee is confined to the 
lowest sites. Average annual rainfall 
ranges between 290 and 300 mm. 
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The problems of land development for 
agriculture are similar to those of the 
Big Desert land system, but they are 
accentuated by the drier climate and the 
less suitable arrangeraent of the Jumbled 
dunes in which the proportion of reason­
ably sized sandplains is negligible. 
Removal of t.he native vegetation would 
undoubtedly lead to instability while 
knowledge of appropriate raethods of 
managing these lands is lim.lted. 

Settlement has occurred within the boun­
dary of this land system, on a pocket of 
atypical country in and adjacent to the 
Parish of Berrook, where considerable 
areas of raedlum-texture calcareous grad­
ational and duplex soils occur. Shallow 
loamy soils also occur on lira.estone. 

Near the centre of the land system there 
are several large plains on which the 
native vegetation, soils, and topography 
differ markedly from the surrounding 
country. The three largest are known as 
the Birthday, Sunset, and Mopoke Plains. 
They support attractive grasslands, with 
scattered slender cypress pine, belar, 
and buloke woodlands or savannahs alter­
nating with areas of big mallee and 
saltbush mallee in which the predominant 
shrub is bladder saltbush. The plains 
are leased for light grazing, as the 
grasslands afford low-cost feed. Stab­
ility has been well maintained except on 
the approaches to the occasional water-
supply tanks, which are fed by surface 
run-off. The plains have considerable 
natural beauty. 

Terapy and Hopetoun 

In the central south of the study area 
two similar land systems have been 
almost completely cleared for agricul­
ture. Their landscape consists of a 
regular series of large NNW—SSE trend­
ing ridges and a superimposed array of 
east—west trending sand dunes. Dense 
dunes coraprise about 15% of the land­
scape in the Tempy land systera, while in 
the Hopetoun land system they are less 
dense and occupy about 5%* 

Sandy calcareous soils cover the dunes 
and ridge crests. Medium- and heavy-
textured soils predo.mlnate elsewhere. 
In the Hopetoun land system, clay soils 
are particularly widespread. 

Mallee is by far the most common native 
vegetation. It predorainates on all 
sites except the crests of the dunes and 
the upper slopes of the steepest ridges. 
These support mainly hummock grass-
raallee as well as scrub-raallee In which 
broom-bush is predominant. Scattered 
stands of slender cypress pine, belar, 
and buloke occur on all sites. Big 
Mallee and grassland appear to have been 
widespread on the heavy plains before 
settlement. 

The average annual rainfall varies from 
320 to 360 mm. Agronomlcally the Tem.py 
land system has rauch in common with the 
southern parts of the Central Mallee 
land system because of the sirailar soils 
and rainfall. Most of the Hopetoun 

http://lira.es
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land system is raore moist and has a 
higher proportion of heavy soils. 

The general erosion hazard is fairly 
severe in the Tempy land systera and may 
be compared to that of the Central 
Mallee land system. The dense dunes on 
the ridges are particularly unstable, 
although the hazard is rauch less on the 
lower ridge slopes and on the inter-
ridge plains. The Hopetoun land systera, 
with fewer dunes, has a lower general 
erosion hazard. The seepage salting haz­
ard is also severe, increasing in intens­
ity towards the south. 

Biogbeat and Culgoa 

In the Biogbeat land systera the land­
scape is dorainated by huraraocks usually 
0.5--1 kra across. The adjacent Culgoa 
land system has hurara.ocks and ridges 
Interspersed with extensive heavy 
plains. Both systeras have been alm.ost 
entirely cleared for agriculture, al­
though a good stand of native vegetation 
remains at Yarrara, 

Soils are of medium texture, with clay 
soils predominating on the plains. 

Mallee is the most widespread remaining 
native vegetation, although woodlands of 
slender cypress plne, belar and buloke 
are common in scattered remnants in the 
northern parts of the land systeras. Big 
mallee and grassland raay have been wide­
spread on the heavier plains in the 
south before settleraent. 

The general erosion hazard in these land 
systeras is relatively low. They are 
productive cropping districts, except in 
the northern areas where rainfall is 
less than the annual average of 300—360 
mm. 

Millewa 

The -Mill 
north-we 
stretchl 
border t 
2,780 sq 
been cle 
substant 
on the b 
Sturt Hi 
Mildura, 

ewa land systera lies in the 
stern part cf the study area, 
ng from the South Australian 
o Mildura. It covers an area cf 
kra and a large part of it has 
ared for agriculture. However, 
lal areas of public land remain 
order and to the north of the 
ghway, with sraaller areas near 

Most of the land system is undulating, 
owing to the presence of ridges, hura­
raocks, and dunes, but some extensive 
heavy plains occur in the east. Dunes 
occupy about 15^ of the landscape and 
thus are less frequent than in the Cent­
ral Mallee land system. Medium-textured 
calcareous gradational soils occur on 
all sites except the dunes, where rela­
tively fertile red, sandy calcareous 
soils predominate. Shallow soils on 
limestone are common towards the west. 

The native vegetation is diverse, con­
sisting of intermingling stands of 
grassland, savannah, slender cypress 
pine—belar woodland, and big mallee. 
Although each of these communities grows 
on a wide range of soils and in various 
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topographic situations, grassland is 
raore common on the heavier soils in the 
lower sites, while woodlands occupy the 
dunes. The plains support grassland, 
big mallee, saltbush-mallee containing 
bladder saltbush and bluebush, and salt­
bush-woodland of belar and bluebush. 

Annual rainfall is low, averaging only 
250-265 ram, which is marginal for wheat-
growing. The light and medium-textured 
soils are used for cropping, while the 
heavier soils support grazing. 

The general erosion hazard is raoderate 
to severe, although less than in the 
Central Mallee system, where there are 
m.ore dunes. 

The uncleared public land is used for 
low-intensity grazing and its stability 
has been fairly well maintained, except 
during droughts, when overgrazing has 
occurred. As a result, the stands of 
native perennial grasses have deterior­
ated. 

Wycheproof 

In north-western Victoria the dense 
array of undulating land forms - dunes, 
irregular dunes, ridges, and hummocks -
diminishes towards the south-east, until 
in the Wycheproof land system the count­
ry consists entirely of plains. This is 
the start of the vast area of riverine 
plains in northern and north-western 
Victoria and adjacent parts of New South 
Wales. Although the plains are the re­

sult of stream deposition, in the Wyche­
proof land system the surface strata 
have originated as dust or "parna" that 
has covered the streara deposits. 

Almost all of this land system has been 
alienated and cleared for agriculture. 
As it lies beyond the fringe of the 
Mallee vegetation, the native trees are 
buloke and yellow gum. These species 
also dominate in the east across the 
plains of northern Victoria and to the 
south in the Wimmera. The V/ycheproof 
land system now contains only scattered 
trees, and it is not possible to assess 
their original density accurately. 
Yellow gum occurs in the northern parts 
of this system, marking the northernmost 
and driest extent of this species on 
rising ground in Victoria, 

The predorainant soils are light clays 
and, unlike those of equivalent texture 
elsewhere in the study area, are only 
weakly gilgaied and have mainly uniform­
ly red-brown, lime-free surfaces, of 
approximately neutral pH, The rainfall 
averages almost 360 mm per annum. The 
erosion hazard is slight. 

Grey heavy clays occur in shallow drain­
age lines, which trend in a general NNW 
direction. These soils are too heavy 
for cropping and are used for grazing. 

Ned's Corner 

The Ned's Corner land system, about 
25^ of which is public land, occupies a 
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plain of 700 sq km beside the Murray 
River in the far north-western corner of 
the State. It is an ancient river terr­
ace above the present flood plain, but; 
below the Millewa land system to the 
south. The plain carries a saltbush 

i. '̂̂ ^ 

formation dorainated by bladder saltbush 
and bluebush, which is unique in Victor­
ia although widespread in the interior 
of the continent. 

The bladder saltbush 
in the central parts 
The parent raaterials 
mainly regional dust 
has frequently blank 
its. Heavy-textured 
soils occupy the bet 
while in the slight 
soils have a similar 
are darker brown and 
tlvely shallow depth 

plains predorainate 
of the land systeiri, 
of the soils are 
or "parna", which 
eted saline depos-
calcareous duplex 
ter-dralned sites 
depressions the 
texture profile bu' 
saline at a rela-

S a l t b u s h p l a i n s of t h e N e d ' s Corne r l and 
s y s t e m , w i t h t he Mi l lewa l and sys t em 
in t h e backg round 

The bluebush plains, which are slightly 
raore undulating than the saltbush 
plains, occur between the saltbush and 
the Millewa land system, occupying the 
western, southern, and eastern parts of 
the land systera. The medium-textured 
calcareous duplex soils contain a great­
er proportion of coarse saltation mater­
ial than those of the saltbush plains. 

Overgrazing has often ra.odlfled the nat­
ive vegetation and appears to have led 
to the replaceraent of saltbush by blue­
bush in sorae places. In addition, new 
coraraunltles have probably developed, 
e.g. the stands of bamboo grass that 
occupy low sites and are flooded after 
heavy rains. The subordinate species 
beneath well-preserved stands of salt­
bush include glasswort and pigface, and 
these two unpalatable species have 
assumed dominance as a result of over-
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grazing in certain areas. Annuals grow 
Intermittently between the saltbush and 
bluebush shrubs, e.g, barley grass, 
camel grass, brome grasses, medic, and 
flatweed. These annuals are most dense 
beneath the bluebush. 

The native vegetation has been grazed 
since the l840s, when pastoral runs were 
established with headquarters along the 
Murray River. The annual rainfall aver­
ages only 250 mm and, although the soils 
are medium to heavy-textured, the native 
vegetation must be retained for soil 
stability in such a dry climate. 

Because of frequent overgrazing, partic­
ularly during the droughts, the country 
is badly wind-scalded. Although the 
gradients are slight, the scalds may be 
rilled. Along the northern margins, 
which fall towards the Lindsay Island 
land system, deep gullies are common. 

Tyrrell Creek 
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toun. In very wet years Outlet Creek 
overflows from Lake Hindmarsh to Lake 
Albacutya, but it rarely penetrates as 
far as Lake Agnes. The Avoca River dis­
charges into a series of lakes between 
Swan Hill and Kerang. The Loddon River, 
flowing through a complex of anabranches 
to the Murray, forms the eastern bound­
ary of the study area. 

The low-lying country bordering these 
streams, with the exception of the Lod­
don River, forms the Tyrrell Creek land 
system, with an aggregate area of about 
2,100 sq km. A tongue of low-lying 
country around Birchip has been included 
It is a northerly extension of the 
Avon River and rarely receives floodwat­
ers . Isolated occurrences of the land 
system to the north of the creeks indi­
cate that the streams have penetrated 
further north in the past, but their 
courses have been blocked by aeolian 
deposits. 

While much of the land has been alienat­
ed, a substantial area of public land 
remains around Outlet Creek, with small­
er areas on Lalbert Creek. Most of the 
lakes associated with the lower Avoca 
River are public land. 

The native vegetation on the plains is 
quite distinct from that on the rising 
country through which the creeks flow. 
It consists largely of black box wood­
lands and grasslands, with smaller areas 
of redgum woodlands on the better-
watered sites. The drainage pattern of 
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Black box , l i gnum, and s e d g e s on a 
f l o o d p l a i n o f t h e T y r r e l l Creek l a n d 
sy s tem 

the floodwaters, rather than soils, 
influences the distribution of these 
communities. The woodlands fringe the 
creeks, and lakes, v/hlle grasslands pre­
dominate on the broader plains. The 
native vegetation on the lunettes is 
similar to that on the surrounding land 
systems. Although the area is now 
largely cleared, pine and buloke wood­
lands probably predominate araong smaller 
patches of mallee. 

Grey heavy clays usually occupy the raore 
frequently flooded creek beds as well as 
most of the lake beds. At slightly 
higher levels the clays may be overlain 
by brown loam, especially on the flood 
plains of Tyrrell and Lalbert Creeks. 

Annual rainfall decreases along each 
creek, frora an average of approxiraately 
350 rara in the south to between 300 and 
330 mm in the north. 

Along Outlet Creek the grey clays are 
frequently overlain by grey sands, vary­
ing in thickness from about 5 to 60 cm.. 
These occur on several grassland plains 
in the Pine Plains area. Here grass­
lands alternate with woodlands of black 
box and red gum. About 44 sq km (25%) 
of the plains consist of the combination 
of grasslands and grey sands. These 
grasslands provide low-cost feed and 
although the sands are susceptible to 
wind erosion, stability has been reas­
onably well maintained except near the 
occasional watersupply tanks. 

Around Birchip, the plains of the Tyrr­
ell Creek land system , which consist of 
heavy-textured, calcareous duplex soils, 
are above present flood levels. Their 
native grasslands have been grazed for 
over 120 years, and overgrazing has led 
to the developm.ent of extensive scalds. 

About 5% of the land system around Datt­
uck, Tiega, Yaapeet, Hopetoun, and Pine 
Plains consists of lunettes carrying 
various types of soils. On raost of thein 
cropping has been followed by serious 
wind and water erosion. 

Lindsay Island 

In north-western Victoria, the flood 
plain of the Murray River is of variable 
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width and is occasionally discontinuous, 
as for example where the river runs up 
against cliffs of the Central Mallee and 
Millewa land systems. This flood plain 
covers some l,56o sq km and together 
with the flood plain of the Loddon River 
constitutes the Lindsay Island land 
system. Most of the plain is dry for 
the greater part of the year, and the 
whole is only rarely flooded. 

The average annual rainfall decreases 
downstream, from 325 mm at Kerang to 250 
mm towards the South Australian border. 
The soils, mainly grey heavy clays, are 
frequently overlain by 2.5—5 cm of grey 
sandy loam and occasionally by deeper 
grey and white sands. 

Distribution of the native vegetation Is 
governed more by the drainage pattern of 
floodwaters than by the soil pattern. 
Woodlands of red gum run along the banks 
of the more permanent creeks and around 
the lake shores and lignum scrub and 
reeds occur frequently on the lake and 
creek beds. However, black box woodland 
is the most widespread community and it 
occupies the plains furthest from the 
drainage lines. In the far north-west, 
scattered remnants of bladder saltbush 
and old-man saltbush suggest that 
saltbush woodland nay have forraed the 
original community. 

Since the l840s the country has been 
used as a source of red gum and black 
box timber, and much of the land system 
has been reserved as public land for 

timber production. Parts of the land 
system are used for grazing, but the 
carrying capacity is low because of the 
paucity of edible shrubs and grasses. A 
small proportion is irrigated, mainly 
around Swan Hill, where dairying is the 
chief enterprise. 

The erosion hazard within the land sys­
tem is generally low, but can be severe 
on "spot" areas of atypical country such 
as the occasional hummocks and lunettes. 

Tal l red gum on a flooded s i t e in the 
Lindsay I s land land system 
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The lunettes occur to t.he east of sev­
eral shallovj lake beds. In the drier 
north-western parts of the land system 
they are badly eroded by both wind and 
water. In the south-east they carry 
crops and remain relatively productive. 
Reddish-yeHow sandy hummocks occupy 
about 104 sq km in the Kulkyne—Hattah 
area. Their original vegetation of 
cypress plne and mallee has been heav­
ily thinned or reraoved, a.nd overgrazing 
in the past has resulted in moderate 
erosion. The present vegetation on 
stable areas is ham-and-eggs daisy. 

Raak 

This land system consists of depressions 
containing evaporite salts, raainly com­
raon salt and gypsura. The depressions 
carry scattered transverse dunes, and 
sorae have lunettes on their eastern 
margins. The system covers a total area 
of 1,630 sq km, of which a substantial 
proportion is still public land. 

Saltpans occupy the lowest sites on the 
plains and occur most widely in the Lake 
Tyrrell district and the "Raak Plains" 
west of Nowingi. They support no vege­
tation, apart frora algae that cover thera 
intermittently. Salt is harvested frora 
the pans at Lake Tyrrell, Pink Lakes, and 
several other lakes in the Swan Hill— 
Kerang area. 

At slightly higher levels, or on the 
lowest sites where salt pans are absent , 
the salt and gypsum deposits underlie 

fine textured red soil, which has 
originated as regional dust, or "parna". 
This soil, which is widespread through­
out the land system ranges from 25 mm 
to at least 60 cm in depth and is suff­
iciently saline at the surface to ex­
clude vegetation other than samphire. 
The fact that salt has not been removed 
frora these soils under the virgin, un­
grazed stands of samphire indicates that 
there is little possibility of desalin­
ating the land for agricultural or past­
oral use. Despite the low carrying 
capacity, the land has been stocked. 
Grazing and trarapling have caused de­
generation of the samphire, and this 
appears to have been accompanied by a 
rise in surface salinity with consequen": 
further degeneration of the stands. 

Plains carrying bladder saltbush often 
occur at higher levels than the stands 
of samphire. They are most comm.on north 
of the railway line between Danyo and 
Underbool, Their soils consist of sandy 
loaras, which are non-saline at the surf­
ace and appear to have been deposited by 
wind over the salt and gypsum layers. 
Salt has not risen to the surface be­
neath the saltbush, largely because, 
unlike the fine materials beneath the 
samphire, the soils have a coarse tex­
ture. Downward leaching by rain has 
counteracted any rise of salt following 
evaporation at the surface. 

The stands of bladder saltbush appear to 
provide good grazing, and feed is avail­
able not only from the perennial shrubs 
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but also from ephemeral grasses. In 
general, the stands are in good condit­
ion. However, where the saltbush has 
been eaten out, severe wind erosion has 
removed the sandy topsoils to variable 
depths. The exposed saline subsoils 
have been colonized by samphire. 

In the Raak country another type of 
plain intermingles with the saltpans and 
the level areas supporting samphire and 
saltbush. The sand mantle over the copi 
on this plain is relatively deep, being 
rarely less than 60 cm. Within this 
mantle, reddish-yellow sandy calcareous 
soils have developed. The native 
vegetation Is mainly grassland, with 
savannah containing pine, belar, buloke, 
sandalwood, and mallees fringing the 
margins of the plains. The erosion haz­
ard is too severe for successful crop­
ping and the country is lightly grazed. 

The transverse dunes or "copi islands" 
consist of low mounds scattered on the 
plains in all parts of the land system. 
They are composed of layers of sand, 
copi, (white powdered gypsum), gypsum, 
and occasionally limestone. The upper­
most layer is sand, which is relatively 
shallow on the western faces (generally 
less than 15 cm) but deeper on the east­
ern faces. This overlies copi. The 
most common native vegetation is bladder 
saltbush, big mallee, or a combination 
of the two (saltbush—mallee). Where 
the saltbush has been eaten out, erosion 
is severe, resulting in stripping of 
sand from the western face to expose 
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Looking across a gypsum f l a t carrying 
samphire to a t ransverse dune carrying 
bladder sa l tbush and white mallee -
Raak land system 

copi, and in deposition of sand on the 
eastern slopes. Although erosion is 
widespread, no attempts at reclamation 
have been observed. 

Lunettes flank the eastern margins of 
many basins in the Lake Tyrrell and 
Ouyen districts. Although the native 

10605/73-8 
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vegetation on the lunettes has been 
largely reraoved, reranants of pine— 
belar--buloke woodlands, mallee and big 
raallee Indicate that tho original com­
raunlties were diverse and more akin to 
those on adjacent land systems than to 
the flora of the basi,ns. The large lun­
ette imraediately to the east of Lake 
Tyrrell is an exception, because here 
bluebush appears to have been the orig­
inal domi nant species, 
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TABLE 7 

LAND SYSTEMS 

Land 
System 

CENTRAL 
MALLEE 

BIG DESERT* 

BERROOK 

TEMPY 

HOPETOUN 

BOIGBEAT 

CULGOA 

MILLEWA 

WYCHEPROOF 

NED ' S 
CORNER 

TYRRELL 
CREEK 

LINDSAY 
ISLAND 

RAAK 

Parent 
materials 

Reddish aeolian 
clayey sand 
(Woorinen 
Formation) 

White aeolian 
sand (Lowan 
Sand) 

Lowan Sand 

Woorinen 
Forraation 

Woorinen 
Forraation 

Woorinen 
Formation 

Woorinen 
Formation 

VJoorinen 
Formation 

Woorinen 
Formation 

Woorinen 
Formation over 
grey riverine 
clays 

Clay alluvium 
(Coonambidgal 
Formation), 

overlain in 
some places by 
sand 

Coonambidgal 
Formation, 
covered by 
Woorinen 
Formation in 
some places 

Gypsum and 
salt deposits 
(Yamba Form­
ation) often 
covered with 
sand 

Land forms 

Der: 
ove 
iViOZ 

se E—W dunes 
r plains, hum-
cs, and ridges 

Dunes, irregular 
dunps, and sand­
plains 

dyin 
dun 
pla 

es. Irregular 
3S, and sand-
Lns 

NNWJ~SSE ridges 
and plains; E — W 
dunes dense on 
ridges, less 
de.-ise on plains 

As 
but 
wea 
ed 

Den 
on 

?or Tempy, 
dunes 
dy develop-
ind fewer 

>e hummocks 
)lalns 

Sea". :ered hum­
mocks on plains 
and ridges 

Ridr-:-3, plains, 
humr,jck3 , and 
dunes 

Plain, occasional 
drainage line 

Plain 

Plain, occasional 
lunette 

Plain, occasional 
humiTLOcks, dunes, 
and lunettes 

Plains, lunettes, 
transverse dunes 

Rainfall 
(mm) 

260—315 

320—375 

275—300 

315—325 

315—350 

260 — 330 

325—375 

240 — 270 

350 — 375 

250 

300 — 375 

240 — 375 

250—360 

Vegetation 

Hummock grass-mallee on 
dune crests, mallee 
elsewhere, with 
occasional woodland 
or grassland 

Heath, mallee-heath, 
and scrub-mallee 

Scrub-mallee and 
hummock grass-mallee 
on dunes, mallee on 
some sandplains 

Mallee, with hummock 
grass- or scrub-mallee 
on dune crests, some 
woodlands - raostly 
cleared 

Mallee, hummock grass-
mallee on dune 
crests, occasional 
woodlands - mostly 
cleared 

Mallee and woodland -
mostly cleared 

Mallee and occasion­
al woodland - mostly 
cleared 

Big mallee, grassland, 
saltbush-mallee, and 
woodland 

Woodland, savannah, 
and grassland -
raostly cleared 

Saltbush 

Woodland, savannah, 
and grassland 

Woodland, scrub-
mallee on some 
hummocks 

Saltbush, grass­
land, savannah, big 
mallee, saltbush— 
mallee 

Dominant 
soils 

Med. - textured calc. 
grad- soils; 
reddish-yellow 
sandy calc. soils 

Deep sands; 
white sandy calc. 
soils 

Deep sands 

Med. - textured 
calc. grad. soils; 
reddish-yellow 
sandy calcareous 
soils 

Brownish calc. 
clays; medium-
textured 
calc. grad. and 
duplex soils 

Med, - textured 
calc. grad. and 
duplex soils 

Brownish calc. 
clays; medium-
textured 
calc. grad. and 
duplex soils 

Med. - textured 
calc. grad. soils; 
red sands 

Brownish calc. 
clays; Grey 
cracking clays 

Heavy- and med.-
textured calc. 
duplex soils 

Grey cracking 
clays 

Grey cracking 
clays 

Saline soils 

Erosion 
hazard 

Severe on 
dunes, slight 
to moderate 
elsewhere 

Very severe on 
dunes, severe 
on sandplains 

Very severe on 
dunes, severe 
on sandplains 

Very severe on 
dunes and ridges, 
slight to moder­
ate on lower sites 

Very severe on 
dunes, severe 
on ridges, slight 
to raoderate on 
lower sites 

Severe on hum­
mocks , slight 
to moderate 
elsewhere 

Severe on hum­
mocks, slight 
on plains 

Severe on hum­
mocks and dunes, 
slight to raod­
erate elsewhere 

Slight 

Moderate 

Severe on lun­
ettes, moderate to 
slight elsewhere 

Severe on lun­
ettes and hummocks, 
slight elsewhere 

Moderate to 
severe 

* BDl - dense dunes, small sandplains BD2 - irregular dunes, large sandplains 
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NATURE CONSERVATION 

A number 
degree of 
its plant 
physical 
need to b 
ditlon. 
conservat 
and assoc 
ucation, 
mentary. 

Reference 

of uses of land require a high 
nature conservation, that is, 
and animal communities and its 
features (soils, land forms) 
e maintained In a natural con-
Such uses include reference. 
Ion of plant and animal species 
iations,and recreation and ed-
These uses are often comple-

The solution to problems arising from 
our use of a particular land type is 
often helped by reference to an undis­
turbed example of the land type, where 
the soils, vegetation, and fauna, and 
the processes linking them, can be stud­
ied under natural conditions. Knowledge 
of the basic relations operating within 
a land type has great value when study­
ing problems such as falling productiv­
ity or soil instability. In the Mallee, 
the study of soil salting, resulting 
from farming in some dryland areas, is 
hindered by the lack of similar natural 
areas, with native vegetation and un­
altered land forms, 

Areas reserved for reference also make 
a valuable contribution to the conserva­

tion of plant and animal species and 
associations. 

Reference areas must be carefully chosen 
and managed to permit natural processes 
to continue without disturbance. Entry 
to these areas is restricted and they 
should be protected by a buffer zone. 
Their selection is seldom hard in prac­
tice because few suitable areas remain. 

Conservation of species 

Each species of plant and animal makes 
a unique contribution to the richness 
and diversity of the human environment. 
Each is an essential part of Man's 
natural heritage and, to many people, 
there Is a moral responsibility to 
ensure that none of them should knowing­
ly be lost or endangered. 

Chemists, geneticists, physiologists, 
and scientists in many other fields 
place a special value on each individual 
species for Its potential to provide the 
means of solving a research problem, or 
to be used in future as the stock for 
breeding essential plants or animals. 

Conservation of the existing plant and 
animal species and associations in their 
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natural habitats is thus an Important 
land use. The survival of some species 
may require precautions because few in­
dividuals remain in existence. In other 
instances, particular species raay be 
living in unusual habitats, or near the 
limits of their distributions, and it 
raay be justifiable to devote the land 
expressly to their conservation. 

The essential for conservation of plants 
and animals is to recognize the ecosys­
tems they form (the interdependent com­
plexes of soils, water, air, plants, and 
animals), and to conserve examples of 
each major one. 

The range of different ecosystems in a 
region is reliably indicated by the 

Lake Brock ie , in the Hat tah Lakes 
Na t iona l Park 

vegetation. Plants express the variou,= 
conditions of soil and climate, and 
they determine the types of food and 
shelter available for birds and animal; 
Conservation of a representative area ; 
each distinct plant association or for-
ation ensures the protection of the mc: 
different ecosystems of a region, and 
also most of the individual species. 
Numerous sraall occurrences of distinct: 
types of vegetation, land form, or nat­
ural habitat may coraprise the remainde: 

Recreation 

Most Australians live in the artificial 
environments of the large cities and 
towns, and many find that their lives 
are enriched by renewed contact with • 
natural world. As discussed in Chapt̂  
13, raany form.s of outdoor recreation 
require natural surroundings. Bird­
watchlng, nature study, and bush-walki: 
require conservation of the native 
plants and animals; for picnicking and 
driving the requireraents are simply a 
background of trees or shrubs in the 
recreation areas. Large expanses of 
natural landscape are an essential pa"l 
of the experience of solitude, which 
some people seek in their outdoor rec­
reation. 

Education 

Education is another important use of 
land in a natural or near-natural con­
dition. Forests , coastlines, rivers, 
and other natural landscapes have many 

•r 
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applications in education - from primary 
to post-graduate levels - giving stud­
ents opportunities to see, interpret, 
collect, and monitor natural land forras 
and processes. The land requireraents of 
education are less exacting than those 
for reference, but impact on the vege­
tation and soils Is greater. 

Small areas 

Many small areas can contribute to 
nature conservation. They Include narr­
ow reserves along coasts, streams, and 
roads, and remnants of the native vege­
tation that have survived on areas orig­
inally set aside as gravel, water, 
ceraetery,school and caraplng reserves. 
Where these small areas retain native 
vegetation, and are surrounded by clear­
ed and developed land, they can make a 
major contribution to the regional char­
acter of the landscape. 

In the study area, strips of native 
vegetation retained along the roads and 
railways are important for migratory 
and nomadic birds and for resident 
populations of sraall animals. These 
small areas are especially important in 
the south-eastern Mallee, where no large 
natural areas remain. 

Commercial uses 

Some commercial uses of land are achiev­
ed by conserving the natural ecosysteras 
in varying degrees. The commercial 
product is obtained by harvesting a 

f 

- i - E^T ^fr 

A remnant of the n a t i v e mal lee on a 
small r e s e r v e 

proportion of the population of a spec­
ies or group of species at a controlled 
rate that the ecosystera can sustain,as 
in forests managed for sustained yield 
of timber and wetlands managed to produce 
game birds. The continued success of 
such uses depends on maintaining many of 
the natural features of the ecosystem. 
Land under such raanagement can also be 
used for education, recreation, and 
scientific purposes, and it may form a 
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protective buffer around small areas 
devoted strictly to nature conservation. 

Types of reserves 

Many of the uses discussed above are 
complementary and this is reflected 
in the types of reserves into which 
natural land is placed. In reference 
areas, where the emphasis is on retent­
ion of natural conditions, conservation 
of species and water production are the 
only other compatible uses. 

However, parks encompass a wider range 
of uses - conservation of plants, anim­
als , and land forms, differing forms of 
recreation, education, and other uses 
such as the preservation of historical 
sites, and landscape preservation. 
There are different types of parks, 
and individual parks are zoned to pre­
vent conflict between uses. 

Some areas may have to be set aside 
especially for education, where exten­
sive alterations to the environraent 

for experimental purposes, not permitted 
in parks, can be carried out. In wild­
life reserves, the conservation of 
species of animals - this miean conser­
vation of their habitats - is the raial.n 
use, and sorae recreational use is also 
perraltted. 

Viability 

The viability and effectiveness of 
nature conservation reserves depend on 
a numiber of factors, including the size 
of the reserve, the type of community 
or ecosystera present, and the degree tc 
which the area can be managed to control 
Influences that tend to upset the 
natural balance. 

Large compact reserves are best able to 
withstand Intrusive factors. Generally, 
the conservation of birds and mammals 
will require areas larger than those for 
the maintenance of plants. Insects, or 
amphibians. In the semi-arid Mallee 
environment, reserves raust be large if 
aniraal populations are to survive 
droughts and fires. 
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RECREATION 

Recreation is any activity freely under­
taken for personal pleasure. Outdoor 
recreation, which includes a wide range 
of pursuits, forms an Important use of 
public land. Indeed, as discussed in 
the preceding chapter, it is one of the 
m.ajor reasons for the retention of 
natural areas. 

Although the Mallee contains vast areas 
of public land, it is remote from large 
centres of population and lacks well-
known scenic attractions. While resid­
ents use the public land near the cities 
and tov/ns, recreational pressure on the 
study area as a whole is low. From the 
scant information available it seems 
that most of the people who visit the 
reraote areas are frora the cities of 
southern Victoria, 

The pattern of use is probably due to 
the low population of the study area, 
and the different recreational prefer­
ences of city and country dwellers. 
V/hile the Mallee has no well-publicized 
tourist attractions - although Wyperfeld 
and Hattah Lakes National Parks are 
reasonably well known - there may be 
three reasons why city people visit the 
area. Firstly, it represents a unique 
envlronmient within Victoria, and so 

would attract tourist 
thing different. Sec 
River and the two lar 
Swan Hill and Mildura 
Interests city people 
Mallee is convenient 
linking Adelaide (and 
as the Barossa Valley 
with Canberra, Sydney 

s looking for some-
ondly, the Murray 
ge river towns, 
offer m.uch that 

. Thirdly, the 
to tourist routes 
attractions such 
and the Grampians) 
and Melbourne, 

Thus while land near the cities and 
towns is used by local residents, few 
people visit the remote public lands. 
However, many people travel through the 
study area en r o u t e to the river towns 
or other destinations outside the study 
area. 

This chapter described the recreational 
resources of the study area and their 
present use, and discusses the demands 
that could be placed on them in the 
future. Lack of statistics limits the 
accuracy of this account, although some 
are given. 

Resources 

In a general sense the Mallee as an 
entity is a recreational resource. The 
hot, dry climate, the undulating to flat 
land forms, the native vegetation, the 
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large wheat and sheep farras, and the 
irrigated vineyards and citrus orchards 
give the region a distinctive character 
that attract visitors. 

Most of the public lands carry various 
forms of mallee scrub as well as heath 
in the Big Desert, While rarity lends 
interest to these landscapes in Victoria, 
they cannot be rated as attractive 
scenery, except from a few vantage 
points on high dunes. However, several 
areas with more attractive vegetation do 
exist, particularly grasslands, grassy 
woodlands, and plne—belar--buloke wood­
lands. These communities occur to the 
north and west of the Millewa settle­
ment, at Pine Plains, and on the flood-
plains of the Murray River and rainor 
creeks. The land to the north-west of 
the Millewa settlement has considerable 
potential for recreation, as it lies 
near the Sturt Highway, contains a range 
of vegetation types, including saltbush 
plains, and can be supplied with water 
from the nearby Murray River. 

Am important feature of the public land 
is the occurrence of two very large 
blocks (Big Desert and Sunset) of rela­
tively undeveloped land. The Big Desert 
In particular contains very large track­
less areas - their recreational signifi­
cance is their value as wilderness, 
where a hiker can walk for several days 
without seeing evidence of huraan activ­
ity. On the western side of the Murray­
viUe—Yanac road an area of about 
95,000 ha may be delineated that is raore 

than 5 km from a road in any direction. 
On the eastern side about 263,000 ha lie 
more than 5 km from any road. In addit­
ion, some of the large sandhills give 
the area scenic grandeur. The Sunset 
block contains smaller but similarly 
remote areas. Isolated areas such as 
these are now quite rare in Victoria. 

Diverse land forms and vegetation occur 
in the Sunset block. Unusual sandplains 
may be seen in the west, large grassy 
plains in the centre, and variably 
coloured saltpans interspersed with 
grassy plains in the east. Unlike the 
Big Desert, rough tracks provide access 
to most parts of the Sunset block. 

Water 

In the Mallee's semi-arid environraent, 
water is a miajor attraction, and so the 
Murray River with its lakes and billa­
bongs comprises an Important recreation­
al resource. In addition to the aquatic 
environraent, the red gura forests and 
woodlands associated with the river are 
popular for recreation. Access is good, 
the tall red gums provide welcome relief 
from the low mallees, and wildlife 
abounds, The Murray has a long frontage 
of public land, raost of which is used 
for several forras of recreation. The 
raost important areas are the Kulkyne 
forest and the forests near Mildura, 
Robinvale, Narrung, Piamble, and Nyah, 

A number of lakes, scattered through the 
dry centre of the study area, are all 
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used intensively by the local coraraunl­
tles in summer. Many of the lakes are 
filled by the State Rivers and Water 
Supply Commission from the stock and 
domestic channel system. The major ones 

are Walpeup Lake, Green Lake, and Lake 
Lascelles. Lake Culluleraine, raany of 
the lakes in the Avoca wetlands and the 
saline evaporation basins receive water 
as part of the Water Commission's 

An a t t r a c t i v e grassy pla in in the south of the Sunset block 
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The paddle s teamer "Gem." a t the en t r ance 
to the Swan H i l l P ioneer S e t t l e m e n t 

distribution system. Lake Albacutya, fed 
by Outlet Creek, is a popular recreation 
resort when it contains water. 

Sandy undulating tracks in many parts of 
the study area are used occasionally for 
raotor cycle and trail-driving events. 

Wildlife in the region provides another 
iraportant recreational resource. Ducks, 
snipe, and quail (Victoria's major game 
species) are coramon in some parts of tne 
study area in good seasons. The strearas 
and lakes support a popular freshwater 
fishery. 

As pointed out in Chapters 9 and 10, the 
flora and fauna of the study area con­

tain many species that are adapted to 
arid conditions and that are not found 
elsewhere in the State. The presence of 
these species - and also of the readily 
observed larger animals such as em.us and 
kangaroos - gives the area special value 
for nature study. 

The cities of Swan Hill and Mildura are 
probably the main attractions drawing 
visitors to the region for recreation. 
Mildura - with its sunny weather, organ­
ized sport, and natural features such as 
the Murray River, the red gum forests, 
and the vineyards and orchards - has a 
thriving tourist industry, while the 
main attraction at Swan Hill Is the 
Pioneer Settlement, a re-creation of the 
early days of settlemient in the Mallee 
and northern plains. 

The public lands are not well distribut­
ed within the study area. No large 
areas of m.allee scrub remain in the east 
and south-east, and visitors to the 
Pioneer Settlement cannot see any land 
in the vicinity clothed with the native 
mallee that confronted the pioneers. 

Activities 

The following paragraphs describe the 
recreational activities currently taking 
place in the Mallee and present statist­
ics where available. The emphasis is on 
those activities that take place on pub­
lic land, and it v̂ ill be observed that 
many are closely associated, e.g. motor­
ing, picnicking, and fishing. 
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S t a t i s t i c s 

S e v e r a l s o u r c e s p r o v i d e I n f o r m a t i o n on 
the number of v i s i t o r s . S t a t i s t i c s 
r e l a t i n g t o a s p e c i f i c a c t i v i t y , such a s 
d u c k - s h o o t i n g , a r e p r e s e n t e d i n t h e 
r e l e v a n t s e c t i o n s f o l l o w i n g , w h i l e t h o s e 
r e l a t i n g t o v i s i t o r s t o t h e r e g i o n and 
cove r ing s e v e r a l t y p e s of a c t i v i t i e s a r e 
given h e r e . 

Table 8 g i v e s c o n s e r v a t i v e e s t i m a t e s 
( e x p r e s s e d as v i s i t o r - d a y s ) of t h e num-
oer v i s i t i n g t h e two N a t i o n a l P a r k s i n 
the s tudy a r e a ove r t h e l a s t 6 y e a r s . 

TABLE 8 

NUMBER OF VISITOR-DAYS AT WYPERFELD AND 
H./\TTAH LAKES NATIONAL PARKS OVER THE 6-
YEAR PERIOD 1967—73 

Year 

1957-68 
1968-69 
1969-70 
1970-71 
1971-72 
1972-73 

Clearly, the number of people visiting 
the parks is growing rapidly. Increase 
in the numbers visiting Wyperfeld Nat­
ional Park since 1970-71 is particularly 
noteworthy. Visitor numbers at Hattah 

Wyperfeld 

6,400 
8,601 
8,101 
9,360 
15,900 
19,697 

Hattah L 

7,188 
8,134 
6,536 
12,019 
15,957 
16,224 

Lakes are influenced by the presence or 
absence of water in the lakes. The 
decline in numbers in 1969-70 was caused 
by the fact that the lakes were dry frora 
1967 to the spring of 1970. 

Most visitors to Wyperfeld National Park 
camp there for at least one night after 
having travelled mainly from Melbourne 
and Adelaide. Single-day visitors 
usually come from the towns and farms 
within 150 km of the park. 

An estlmiate made in 1970 of the number 
of visitors who stayed at Mildura for at 
least one night was 400,000, and numbers 
have been increasing since that time. 
Most visitors come from Melbourne or 
Adelaide. The number of people visiting 
the Swan Hill Pioneer Settleraent has 
risen frora 170,000 in 1969-70 to 300,000 
in 1972-73. About 80^ of them corae from 
southern Victoria. The settlement is 
expanding and even more visitors can be 
expected in future years. 

The impact that these city visitors make 
on the public lands is not clear. Most 
simply drive past public land without 
stopping because of the lack of develop­
ed stopping places. Visitors to the 
river towns have little impact on the 
public land of the Big Desert and Sunset 
blocks. 

Pleasure driving/sightseeing 

Visitors to the region (including those 
on bus tours) and also local townspeople 
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A blaak box t r e e in the Leaghur F o r e s t 
Park from which Abor ig ines have removed 
hark 

engage in this activity. They require 
visual diversity in the environment, 
with some features of particular inter­
est such as wildlife, the river or a 
lake. The retention of strips of native 
vegetation on road reserves in cleared 
areas is iraportant for pleasure driving. 
Bogging in mud or sand is a hazard. 

Problems associated with motoring are 
the creation of too many tracks and 
disturbance of flora and soil when cars 
leave bush roads and drive across 
country. 

Picnicking 

This form, of recreation requires 
pleasant surroundings, usually with 
sora.e facilities such as fireplaces and 
tables. It often takes the form of day 
trips that involve 1—2 .hours of travel 
each way and so pressure from this type 
of activity is greatest within 4o—80 
miles of population centres. 

In general, the study area is well supp­
lied with land resources for picnicking, 
except in the south east and near Swan 
Hill. However, fireplaces and tables 
have been installed in only a few 
places. Problems associated with pic­
nicking are litter, high fire risk, and 
trampling of native vegetation. 

Pleasure walking 

This activity is often associated with 
the two mentioned above, and does not 
include long-distance hiking. V/alkers 
want interesting landscapes and vegeta­
tion. In the Mallee, walking tracks are 
usually not required, but the exclusion 
of vehicles raay often be desirable to 
preserve a natural atm.osphere. 

The study area Includes many places 
suitable for walking. Problem.s are few 
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provided use is not so concentrated that 
trampling and soil erosion becorae 
evident. 

Camping 

Sorae carapers need only a simple clearing 
in the bush near water, while others 
expect tables, fireplaces and toilets. 
Areas supplied with water are limited to 
the land along the Murray River, the 
Avoca wetlands and Wyperfeld National 
Park. Virtually no water is available 
throughout the remainder of the public 
land, with the exception of daras gener­
ally containing rauddy water that is only 
suitable for stock. While the long 
frontage to the Murray River is avail­
able for caraplng, facilities such as 
tables and toilets are rare except in 
the Hattah Lakes National Park. Camping 
raises problems of disposal of litter, 
and a high flre risk is associated with 
this activity, 

Bushvralklng 

Bushvialkers require large areas of 
natural country with some outstanding 
features, no roads or tracks, and little 
evidence of human activity. The areas 
most often used are Wyperfeld National 
Park, Hattah Lakes—Kulkyne forest, the 
5ig Desert and the Sunset block. These 
are used by local and Melbourne-based 
clubs, although the present level of use 
is low. River and stream frontages, 
especially near towns, also provide opp­
ortunities. 

Part of the large area of t r ack les s 
country in the Big Desert 

The Big Desert has sorae attractive 
features for bushwalkers and could 
becorae an important area if raore value 
is placed on "wilderness" in future. 

Lack of water is a problera for bush­
walkers in raost of the study area. 

Nature study 

Many areas in the Mallee are suitable 
for studying plants and animals in their 
natural surroundings. Nature walks, 
where visitors follow a track with 
prepared notes identifying the various 
features, have been constructed in the 
two National Parks. The raore expert ob­
server uses remote or undisturbed areas 
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The Austral ian painted snipe i s a pr ized 
game bird 

seeking unusual species, or studying 
a particular species or group in detail 
The study area contains many popular 
bird-watching locations, the Avoca wet­
lands being particularly good for water-
birds . 

Nature study requires the preservation 
of natural areas, which means the 
exclusion on ra.otor ve.hicles, and in sorae 
cases provision of walking tracks and 
interpretive services. The number of 
people using any area should be regulat­
ed to prevent over-use. 

Swiraralng/sunbathing 

The hot summers in the study area raake 
swimming a popular form of recreation. 
The Murray River is the most Important 

venue for swiraraing, although the sraall 
lakes scattered through the central 
Mallee are also intensively used. Re­
quirements include the provision of 
access to safe areas and care of beaches 
at swimming sites. 

Power boating/skiing 

These pursuits are conducted on both the 
Murray and in many of the lakes and 
irrigation and drainage basins in the 
study area. Most activity occurs close 
to cities and towns, and site require­
ments are a large area of water (free 
of snags) and boat-launching ramps. The 
main problems associated with this 
activity are noise, conflicts with 
swimming, disturbance of wildlife, 
pollution, and erosion of banks. 

Hunting 

Ducks are the major garae 
study area and the 6o or 
and epheraeral lakes and 
by duck-hunters. It is 
the nuraber of duck-.hunte 
study area would be 8,00 
season, 20,000 in a good 
4,000 in a poor season, 
hunters, 2,000—3,000 wo 
study area. 

species in the 
so perraanent 
swamps are used 
estiraated that 
rs using the 
0 in an average 
season, and 
Of these 
uld live in the 

Most of the hunters use the Kerang lakes 
and marshes, while others go shooting on 
the Murray and at a few Isolated lakes 
and swamps. Lake Albacutya is a popular 
area when it holds water. 



The wetlands also harbour snipe and 
hence are important for this very 
challenging form of hunting; however, 
the number of snipe-hunters would not 
exceed 400. 

The crops and pastures of the south­
eastern Mallee support large populations 
of quail, and up to 5,000 quail-shooters 
use the region in a good season. 

Rabbits, foxes, pigs and goats are also 
hunted in the study area. 

The main requirements of the wetlands 
are an assured water supply and suitable 
vegetation to provide cover and nesting 
sites for game species. 

Pishing 

Fishing is a very po 
recreation along the 
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This activity consists of driving cars 
and motor bikes over rough tracks 
through the bush. The requirements of 
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the sport are tracks over varied ter­
rain. 

The Mallee is used for organized 
events and for pleasure riding by indi­
viduals or small groups. 

The major event is the Sunraysia Desert 
Rally which has been run for the last 4 
years over courses consisting of exist­
ing tracks in the eastern part of the 
Sunset block. Large parts of the 
circuits have been in public land. The 
rally is well known and 390 bikes and 
four-wheel vehicles took part in the 
1973 event. 

The Mallee Desert Rally was run around 
Lake Tyrrell for the first time in 1973. 
Eighty-five vehicles took part. This 
course includes very little public 
land. 

In addition these organized events, 
bike and jeep riders use the area for 
pleasure riding. Most of this type of 
activity occurs near towns and main 
roads. The number of riders taking part 
in organized events is expected to 
increase more rapidly than the number of 
pleasure-drivers, 

While the study area is favoured for 
this type of activity (due to its topo­
graphy, sandlness and the large number 
of tracks) major hazards are Involved. 
These include destruction of vegetation, 
soil erosion, and noise pollution. 
Where the vehicles are restricted to 
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existing tracks, as in the organized 
rallies, the hazards are minimized. 
However, pleasure-drivers, whether 
singly or in small groups, attempting to 
travel across country can cause serious 
damage. 

Control of this type of activity pre­
sents a major problem. 

Site capacity 

The recreational capacity of an area is 
the maximum number of people (and boats 
and cars) that the area can absorb with­
out suffering physical dam̂ age such as 
erosion, or without spoiling people's 
enjoyment through over-crowding. Large 
nurabers of people and cars usually re­
sult in litter and trampled vegetation. 

Most of the land In the study area is 
relatively fragile in that its soils are 
readily eroded and are protected only by 
sparse vegetation, which is slow to re­
establish after daraage. This raeans that 
in popular areas the activity of visit­
ors must be regulated and special 
measures taken to prevent deterioration 
of the site. 

Demand 

The dem.and for outdoor recreation has 
increased ra.arkedly over the last decade. 
Many factors, some interdependent, are 
involved, although their exact influence 
is not clear. The major factors are 
discussed below. 

Population 

The size, density and distribution of 
the population influences the deraand for 
land for recreation. As discussed in 
Chapter 2, the population of the region 
is low (about 71,000) with the main 
concentrations being around Mildura 
(35,000) and Swan Hill (8,000) (estim­
ates frora 1971 census). These are the 
only areas in which the population in­
creased during the period I966—1971. 
In the rural areas population decreased. 

As the increases were of the order of 
1—2% over the 5-year period, population 
growth in the area can be expected to 
generate a slow increase in the dem.and 
for outdoor recreation around the two 
city centres. 

The growth of Melbourne (12^ for the 
5-year period I966—I971 to a population 
of 2,5 million) and of other large 
southern cities will probably be raore 
significant in generating Increased 
deraand for recreation in the study area 
as a whole. 

Leisure 

For most people leisure time follows a 
definite pattern - after school or work, 
at weekends, on school holidays, annual 
holidays, long-service leave and 
retirement. Leisure seems to be in­
creasing, although the effect of second 
Jobs on net leisure tiraie is not clear. 
Introduction of the paid annual holiday. 
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people's leisure time becomes 
in increasingly large blocks. 

Income and transport 

Overseas studies have shown that partic­
ipation in outdoor recreation is direct­
ly related to disposable Income. This 
is not surprising, as many recreational 
activities involve substantial costs for 
equipment, travel and accomodation. 
Incomes have been rising for many years 
and this trend is expected to continue. 

All outdoor recreation involves travel, 
and the private car is the most common 
form of transport. With increasing aff­
luence the proportion of the population 
owning cars is increasing - in Victoria 
in 1961 there was one car for every 4.6 
people and in 1971 there was one car for 
every 3.4 people, despite the fact that 
about 34% of the population Is younger 
than the legal driving age. 

Car-ownership is of special significance 
for a remote area, such as the Mallee, 
where travelling is a major component of 
any outdoor recreation activity. Other 
vehicles such as trail bikes, four-wheel 

drives, and beach bU| 
coming more popular. 

Other factors 

;les, are also be-

The attractiveness of an area for rec­
reation in comparison to alternative 
areas is important in determining what 
proportion of the total demand for re­
creation the area will receive. This in­
volves personal preferences, the amount 
of publicity or promotion an area 
receives, distance, the condition of the 
roads, availability and quality of ac­
comodation, and so on. Within Victoria 
the attractiveness of other areas such 
as the coast and the alpine country is 
rated highly in comparison with the 
Mallee. However, with the exception of 
Swan Hill and Mildura, the attractions 
of the Mallee have not been developed 
or promoted as yet. The extent to which 
this occurs in future will have a major 
influence on the nature and level of the 
demand for recreation in the area. 

The development of recreation in the 
Mallee is hampered by the semi-arid con­
ditions. Difficulties encountered in 
the area include lack of water, severe 
flre hazard at times, heat in summer 
and the risk of bogging in sand or mud 
on many of the tracks through public 
land. 

Future demand 

Accurate prediction is impossible owing 
to the number if variables Involved. In 
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addition, changes in comraunity attitudes 
to certain forms of recreation are quite 
unpredictable. The raain conclusion that 
can be drawn is that raost of the factors 
are working in favour of increasing the 
demand for outdoor recreation. In the 
study area the rate of increase may be 
relatively high, due to the generally 
low levels of activity at present. 
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AGRICULTURE 

Agriculture is the major form of land 
use in the study area - 30,000 of the 
^3,000 sq km are occupied for agricul­
tural use and about half the public land 
is leased or licensed for grazing of 
livestock. 

Most of the developed land is used for 
the production of cereal crops , mainly 
wheat, in rotation with volunteer or 
improved legume pastures for sheep graz­
ing. Over the past 5 years, since the 
introduction of wheat delivery quotas in 
1969, beef cattle and pig numbers have 
increased, but these are still small 
compared with sheep numbers (see Table 
9). 

Irrigation areas along the Murray River 
produce vines, citrus, and vegetables, 
and pasture for livestock enterprises 
(mainly near Swan Hill and Kerang). 

Table 9 shows that most of the developed 
land - about 3 million ha - is devoted 
to dryland farming as compared with 
70,000 ha under irrigation, the latter 
being almost exclusively confined to 
the counties of Karkarooc and Tatchera. 

A figure for the average size of hold­
ings cannot be derived accurately from 

Table 9 because of the different inten­
sities of farming in dryland, irrigated 
pasture, and horticultural areas. How­
ever, information frora other sources 
indicates the following breakdown of 
farm sizes: 

Land 
Holders 

Av. size 
(ha) 

Dryland 2,300 1,125 
Horticulture 3,300 7 
Irrigated pasture 300 I60 
Farra size varies widely In each case: 
S% of dryland farms have areas of less 
than 400 ha and 9% greater than 2,000 
ha. 

Cereal Production 

Cereal production is the main enterprise 
on the dryland farms in the study area. 
On average, over the 5-year period 
1966—1971, 37^ of the State's wheat 
(1.5 million tonnes), 31^ of the barley 
(0.2 ralllion tonnes), and 10^ of the 
oats (0.1 million tonnes) has been grown 
in this area. 

No single rotation is practised, but 80^ 
of the wheat crop is grown on land 
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TABLE 9 

AGRICULTUR./IL LAND USE IN THE FOUR MALLEE 
COUNTIES AS AT 31ST MARCH 1972 

Number of holdings 
Total area occupied ('000 ha) 
Crop 
Fallow 
Sown pasture 
Balance of holdings 
(including native pasture) 

Irrigation ( '300 ha) 

Orchards 
Vines 
Irrigated pastures 

Livestock ( '000) 

Sheep 
Beef cattle 
Dairy cattle 
Pigs 

Millewa 

190 
598 
60 
30 
83 

424 

0.2 
0.3 
0.6 

149 
6.5 
0.5 
2.3 

Weeah 

321 
370 
76 
46 
141 

108 

0.7 

277 
5.1 
0.5 
5.3 

Karkarooc 

3,341 
1,371 
360 
222 
449 

339 

2 
16.1 
1.8 

906 
33.9 

3 
29.2 

Tatchera 

1,951 
753 
255 
157 
254 

86 

1 
2.6 
44.6 

572 
55.7 
20 
26 

Total 

5,803 
3,092 
751 
455 
927 

957 

3.2 
19 
47.7 

1,904 
101.2 
24 
62.8 

Note: County boundaries are shown on the Locality Plan facing page 4. 

fallowed the previous spring, while raost 
barley and oat crops are grown on 
stubble land following a wheat crop or 
on pasture land fallowed for only a 
short period. Legume pastures (medics 
and lucerne) for 1 or 2 years between 
cereal crops build up soil fertility. 
This method of stable cropping has been 
developed over the past 25 years. 

The heavy soil types are more intensive­
ly cropped than the sandier soils. 

Figure 5 shows the trends over the 5-
year period 1966—71 in the acreages of 
each cereal, and total crop and fallow. 
Cereal acreages vary frora year to year, 
but have averaged about 0,8 million ha 
in recent years. The trends in wheat 
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FIGURE 5-.TRENDS IN THE AREAS PLANTED WITH CEREALS 
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wheat i s by f a r the most impor tan t crop 
on the d ry land farms of the study a r ea . 

acreages depict the fortunes of the 
wheat Industry - increased sowings after 
the 1967 and 1972 droughts and small 
sowings in 1970 due to the full Impact 
of the wheat delivery quotas. The 
barley acreage has increased over recent 
years. 

Cereal production in a dryland environ­
raent depends largely on the rainfall 
in the growing season, but also on soil 

type, soil fertility, and raanagement 
practices. In recent years the wheat 
yield for the study area has been 1.2 
tonnes per ha, but this has varied frora 
1.5 tonnes per ha in the better seasons 
to less than 0.5 tonnes per ha in the 
dry seasons such as I967 and the rald-
194O3, 

The average wheat yields decrease from 
south to north, being about 1.3, 1.1, 
and 0.9 tonnes per ha for the southern, 
central, and northern sections of the 
study area respectively. Individual 
farm yields can be 40^ above their dis­
trict average. Barley and oat yields 
tend to be 10—20^ lower than those of 
wheat due to preferential cultural prac­
tices for the wheat crop. 

Livestock Production 

Livestock production is the raost iraport­
ant enterprise after cereal-growing on 
the dryland areas, and is the main one 
on the irrigated pasture properties. 

Sheep 

Traditionally, sheep-grazing has been 
the main livestock enterprise on dryland 
and irrigated pasture farms. The total 
sheep population in March 1972 was 1.9 
million (Figure 6), 80^ of the adult 
flock being breeding ewes, raainly for 
prime lamb production. However, there 
is a tendency for sheep to be run for 
wool production in the drier, northern 
sections of the area. 
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About 85^ of all sheep in the area are 
run on dryland pastures, the remaining 
15^ being carried on winter-Irrigated 
pastures in the south-eastern section. 
Average stocking rate on dryland pasture 
is 1 sheep per ha, although this varies 
from 2 sheep per ha in the southern sec­
tion to 1 sheep per 2.5 ha in Millewa 
County. Under existing grazing leases 
and licences, about 50,000 sheep and 
3,000 cattle graze on 50,000 ha of pub­
lic land, mainly in the Sunset, Millewa 
and .Murray River blocks. 

Annual wool production amounts to 23 
million kg, and it is estimated that 1 
million sheep and larabs and 30,000 
cattle are slaughted each year for 
meat. However, total meat production 
figures are not available. 

Beef cattle 

Beef cattle numbers have Increased four­
fold since 1967, to a total of 101,000 
in 1972. This is due to the increasing 
demand for beef, and was encouraged by 
the introduction of wheat delivery 
quotas, and low wool prices, in the 
period I969—73. The major increase 
has been on the irrigated pasture farms, 
but increases of almost the same amount 
have been attained on dryland farms. In 
the latter case, suppleraentary feeding is 
used in the production of vealers. 

Dairying is a rainor industry in this 
area, although it is locally important 
on irrigated perennial pastures near 

Swan Hill. Other dairy farms are locat­
ed on the Loddon River and at Mildura. 

Pigs 

Pig .numbers have increased markedly 
since I969. Many wheat—sheep proper­
ties started pig enterprises to offset 
the effect of wheat delivery quotas. 
Several large-scale piggeries have been 
built, and 10% of the Victorian pig pop­
ulation is now to be found in the Mallee, 

Horticultural"Production 

The study area is one of the most impor­
tant horticultural centres in the State. 
The main areas are on Mallee soils 
around Mildura, Robinvale, and Nyah— 
Woorinen. Many horticultural blocks lie 
between these districts, using water 
pumped by private diversions on the 
Murray River. Production figures (as a 
percentage of total production for Vic­
toria) for sorae of the horticultural 
crops grown in these districts are as 
follows: grapes for drying 991, plums 
98^, melons 98%, table grapes 91%, wine 
grapes 85^, olives 74^, citrus 74^, nec­
tarines 49^, pumpkins 48^, almonds 40^, 
lettuce 15^, apricots 15%, carrots 10%, 
and tomatoes 7%- In all 19,000 ha are 
devoted to vines and 12,900 ha to 
citrus. 

Figure 7 shows that a slight upward 
trend in acreage of vines, orchards, and 
vegetables has occurred over the past 5 
years, with the largest increase around 
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Nangiloc, south of Mildura. Perhaps the 
biggest change has been replantlngs 
within the existing horticultural areas 
to new and better varieties of wine and 
table grapes, stone fruit, and new 
horticultural crops. The Comraonwealth 
Bureau of Census and Statistics (1972) 
reports that 20^ of the orchard area and 
9% of vineyards contain young, non-
bearing trees and vines respectively. 

Future Potential of Private Land 

The fortunes of agriculture have changed 
dramatically over the past 5 years -

from surpluses and low prices for many 
products (such as cereal grains, wool, 
larab and rautton, dairy products, and 
dried fruit) to the present situation of 
world shortages and near-record prices. 

Future agricultural potential in the 
study area will therefore depend as much 
on the marketing prospects for the 
various crops and livestock products as 
on the physical potential of the land to 
produce them. 

Uncleared land 

There is a liraited agricultural poten­
tial frora uncleared land on the existing 
holdings. In 1971 only 1% (218,000 ha) 
of the area occupied was not under crop, 
fallow or pasture. Much of the uncleared 
land is reserved for shelterbelts or 
Is unsuitable for development. Most are 
areas are in the northern section of the 
Annuello Block, and near the scrub line 
in the Sunset and Big Desert Blocks. 

I r r i g a t e d grape vines 
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raany of the troublesorae weeds, and pro­
vide more herbage, particularly on the 
sandier soils where other pasture spec­
ies are limited by low levels of soil 
nitrogen. 

Experiments at the Mallee Research 
Station, Walpeup, have shown that wheat 
crops after miedic pastures have averaged 
0.2 tonnes per ha better than adjacent 
crops after native pasture. Grain 
protein content also increased to 12^ 
following medic pasture compared with 
10^ following native pasture. Increases 
in yield greater than that mentioned 
above have been achieved after lucerne 
pastures on sandy soil types where low 
soil nitrogen and skeleton weed .suppress 
wheat yields on natural pasture land. 
The area sown to lucerne on sandy soils 
could easily be Increased tenfold from 
the present 25,000 ha. Lucerne acreage 
has shown an upward trend from 11,000 ha 
in 1969. 

Livestock production can also be in­
creased In two ways: by increasing the 
acreage of more productive sown past­
ures, and by raising the average stock­
ing rate. Both sheep and cattle can be 
successfully run on the dryland farms. 
Increased livestock numbers raust be 
accorapanled by better raanagem.ent skills 
and large fodder reserves to avoid over­
grazing and soil erosion during the 
drier seasons. Experiments at the 
Mallee Research Station have shown that 
rates of 2^ ewes or 3h wethers per ha 
can be maintained on the better-quality 

medic pastures grown under Mallee con­
ditions. Reports of the annual Mallee 
Soil Conservation competitions also 
indicate the level of crop and livestock 
production that can be achieved on farms 
in the study area. 

In general, most farraers have adopted 
sound practices in their cropping pro­
gramme (varltles, use of fertilizers, 
fallowing, and sowing technique). Cer­
eal and pasture yields can be increased 
on some farms by higher phosphate rates 
and on others by the application of 
gypsum to improve soil structure on the 
non-friable clay soils. However, there 
appears to be limited scope for new 
crops. Peas, lupins, safflower, and 
oilseed rape can be grown but low yields 
and other agronomic problems result in 
lower economic returns being obtained 
than with wheat or barley. 

Irrigated land 

Irrigation farming, which allows sorae 
flexibility In the types of crops that 
can be grown, requires an adequate water 
supply, suitable soil types and land 
layout for the crops being produced, 
sound irrigation techniques, and a good 
drainage system. 

Increased production could be obtained 
from existing farms, possibly through 
more efficient water use, better farra 
management, and diversification into 
a wider range of crops and pastures. 
It could also be derived from new areas 
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being developed for irrigation. In the 
latter case, availability of water is a 
limiting factor as miost of the available 
water rights within the area are being 
used at present. Land is not a liraiting 
factor as suitable soils are available 
adjacent to the existing irrigation 
areas. 

The perraeability of the soil largely 
determines the crops that can be grown 
successfully under irrigation. In 
general, light-textured, perraeable soils 
favour deep-rooting crops such as fruit 
trees and vegetables, but high water 
tables raay develop with consequent dan­
ger of v/aterlogglng and salinity in the 
root zone. The heavier-textured less-
perraeable soils tend to favour shallow-
rooting plants such as the perennial and 
annual winter pasture species. They 
could also produce more summer crops 
such as sunflovrer, sorghum, maize, and 
soybean. 

High water tables and Increased soil 
salinity are the miajor threats to 
Increased production through irrigation. 
These problems ra.ay be overcome by 
improved water management, better land 
layout, and suitable surface and under­
ground drainage. 

Agricultural Potential of Public 
Land 

Physical and economic factors raust be 
considered together in assessing the 
future capabilities of land for agricul­

ture. The raajor physical factors in­
fluencing the agricultural potential are 
rainfall, soil type, location, topog­
raphy, existing vegetation, and avail­
ability of water for irrigation. Eco­
nomic factors are land clearing and 
developraent costs, possible levels of 
production or yield, costs of providing 
services, annual production costs, and 
market prospects for the various pro­
ducts . 

'^. 
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Typical mallee wheat f i e ld s 
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As mentioned in Chapter 2, most of the 
public land (1.3 million ha) lies in the 
western part of the study area, where 
the sandy soils discouraged settlement 
in the past. Substantial areas of 
public land also exist along the Murray 
River and there are small areas through­
out the more settled sections. 

The raain agricultural use for public 
land after clearing would be for cereal 
production in conjunction with grazing 
of sheep and/or cattle. Some areas 
adjacent to the Murray River and exist­
ing Irrigation settlements would be 
suitable for Irrigated crops and pasture 
and horticulture. However, suitable 
freehold land is available for any fur­
ther expansion of irrigation areas. In 
sorae Instances, because of special fea­
tures such as more permeable soils, 
gentler slopes, or a high frost-free 
position, public land may be more 
suitable for irrigation than adjacent 
private land. 

Sorae public land could be used to aug­
ment the size of adjacent holdings that 
are below the optimum area of 1,000— 
3,000 ha. The potential carrying capac­
ity of iraproved pasture ranges frora 
about 4 dry sheep equivalent per hec­
tare in the south to about 1—2 per 
hectare in the north. 

Soil type 

Soil type is the key to agricultural 
potential. Sound agricultural practices 

have been developed for the medium-
textured soils such as the sandy loaras 
and sandy clay loams, which give good 
regular yields of cereal crops under 
most seasonal conditions, Soil fertil­
ity can be maintained by rotation with 
legume pastures. 

Although more prone to erosion, sandy 
soils with heavier-textured subsoils are 
suitable for agriculture. Production 
from these soils is lower, and less 
frequent cropping helps maintain soil 
fertility. 

The deep sand 
potential bee 
fertility, hi 
the lack of s 
this soil typ 
(Lucerne- and 
have been mai 
relatively we 
study area.) 

s have limited agricultural 
ause of their low natural 
gh soil erosion hazard, and 
uitable pasture species for 
e under the low rainfall, 
phalarls-based pastures 
ntained on sands on the 
t south-west section of the 

The clay soil types are suitable for 
agriculture, but cereal and pasture pro­
duction is extreraely variable, being 
high with above-average rainfall and 
very poor In dry years. Thus these 
soils have less potential in the drier 
northern areas. 

The saline soils are not suitable for 
agriculture. 

Assessments of the public land's capa­
bility for agricultural development are 
given in Part IV (Block Descriptions). 
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Grazing on Public Land 

About 50,000 
grazed on 50 
under leases 
most of the 
Millewa, and 
many of the 
land through 
are usually 
Murray River 

sheep and 3,000 cattle are 
0,000 ha of public land held 
or licences. These cover 

public land in the Sunset, 
Murray River blocks, and 
smaller parcels of public 
out the study area. Cattle 
grazed on land near the 
, and sheep elsewhere. 

There are several types of tenure for 
grazing. On Crown lands, 21-year leases 
or annual licences are Issued, Leases 
are generally Issued for large areas and 
are restricted to the north-west of the 
study area. Stocking rates on these 
leases and licences are not controlled 
by the Crown. 

Grazing in reserved forests, mainly on 
the Murray River at Nyah, Mildura, and 
Kulkyne, is controlled on an agistment 
basis, and elsewhere under annual 
licence. The number of cattle permitted 
to graze on agistment is regulated 
according to the condition of the ground 
vegetation, and all cattle are excluded 
in times of drought. Some control over 
stock nurabers is also exercised In areas 
grazed under annual licence. In the 
Murray River Block, about 100 different 
owners graze 2,000 head of cattle on 
agistment, and 54 annual licences cover­
ing the use of 33,000 ha have been 
issued. 

In the Sunset and Millewa blocks grazing 
is most Intense on the grassland and 
savannah. Spear grass and exotic 
grasses are the major forage species, 
and scattered saltbushes, blue bush, and 
other edible shrubs are also important. 
The amount of forage available varies 
greatly with seasonal rainfall. Very 
little feed grows in the areas of dense 
mallee in the north of the Sunset block. 

In the Murray River block dense swards 
of grass, mainly swamp couch, develop in 
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red gum areas that are well-watered by 
flooding or irrigation. Other red gum 
and black box areas support a lighter 
cover of grasses and edible shrubs. The 
nost valuable areas are at Boundary 
3end, Nyah, and Nangiloc, and there are 
large areas of raoderate value at Robin­
vale and Kulkyne and at Belcher, Lind­
say, and Wallpolla Islands, Saltbush 
plains near Ned's Corner also have some 
value, but as this vegetation type does 
not require flooding it is more like the 
dryland areas than like the red gum— 
black box areas. 

In general the public lands are grazed 
on a basis of low cost and low carrying 
capacity. The grasslands of the Millewa 
Block and the saltbush near Ned's Corner 
can carry one sheep to 2—4 ha. But 
land covered in dense mallee can carry 
only one sheep per 12—16 ha. Most graz­
ing on this type of land is reserved for 
dry periods when food is scarce else­
where . 

Fencing and water supply are the main 
improvements made to the runs. Diff­
erent areas derive water from the Murray 
River, the Millewa Waterworks District, 
South Australia, catchment tanks, or 
the groundwater. Fences divide each 
extensive run into a few large areas. 

There are several hazards associated 
with grazing. The most Important is 
overgrazing, which leads to degeneration 
of plant cover and to soil erosion. 
Another is browsing of seedlings. 

preventing the reg 
cypress pine and s 
Lack of sufficient 
and inadequate sub 
makes proper manag 
many runs lessees 
reluctant to spend 
on improvements su 
fencing because of 
tenure. 

eneratlon of slender 
altpan vegetation. 
watering points, 
division into paddocks, 
ement difficult. On 
and licencees are 
large sums of money 
ch as water supply and 
their insecurity of 

Apiculture 

Apiculture is a small primary Industry 
producing honey and beeswax. Honey is 
used mainly as a food for humans, but 
also as food for stock and in the prep­
aration of some other products. Beeswax 
is used in a wide variety of industries, 
the raost important consumers being 
polish and cosmetic manufacturers. Api­
culture contributes to the welfare of 
some other primary industries, as many 
fruit, vegetable, and seed crops depend 
almost completely upon the honey bee for 
pollination. 

The industry 

The num.ber of apiarists registered in 
Victoria in 1971/2 was 1,321. Many of 
these, however, have few hives and m.ake 
an insignificant contribution to the in­
dustry, and about 300 apiarists produce 
90^ of the State's honey and beeswax. 

The Victorian annual production of honey 
during the last 5 years has averaged 3.1 
million kg and represents almost one-

10605/73-10 
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fifth of total Australian production. A 
large proportion of Australian honey is 
exported to the United Kingdom, and in 
1971/72 Victoria produced 2.17 ralllion 
kg, more than half of which was export­
ed. Beeswax is also exported, Japan and 
the United Kingdom being the main buyers 
Of the 24,000 kg produced in Victoria 
in 1971/72,more than two-thirds was ex­
ported. The level of production fluct­
uates considerably due to climatic 
conditions . For exam.ple , honey produc­
tion in 1968/69, following the 1966/68 
drought, was only 1.6 million kg, com­
pared with 4.45 kg in 1970/71. 

World deraand for honey has increased 
noticeably in recent times. One reason 
for this is that people in many count­
ries now regard honey as a health food. 
Present prices are high - beekeepers are 
receiving 62<̂  per kg for choice honey -
and demand is expected to increase. 

Maintaining hives 

Although Australia contains sorae native 
bees, the species used in apiculture is 
the Europea.n honey bee, Apis m e l l i f e r a . 

In the natural state, bees collect and 
store sufficient nectar and pollen (the 
bee's sole source of protein) over the 
suram.er raonths to provide themselves with 
food for winter and for rearing young 
bees in spring. Thus, when a beekeeper 
manages bees for honey production, he 
never harvests all the honey the colony 
makes, but leaves a large quantity (up 

to 80 kg a year) for the prosperity of 
the colony. The beekeeper's crop is the 
honey vvhich is surplus to the basic 
reouirera.ents of the hive. 

The principal supply of nectar in Vic­
toria comes from eucalypts and a few 
other native trees and shrubs. 

The value of a particular eucalypt 
species to the apiarist depends on its 
flowering periods and its yield of nec­
tar and pollen. Flowering periods vary, 
not only between species, but also with­
in species from district to district, 
depending on local climatic conditions. 
Most eucalypts flower every second or 
third year. 

Migratory beekeeping 

Because of its dependence upon flower­
ing eucalypts, beekeeping raust be mig­
ratory. For maximum production of honey, 
hives are moved from district to district 
to coincide with peak nectar flows of 
various eucalypts over the summer months. 
Hives must be placed not only close to 
the nectar source, but also close to a 
reliable water source. An adequate 
source of pollen must be available, es­
pecially in autumn when bees are storing 
food for winter. 

Apiculture in the Mallee 

The Mallee is used by resident and 
migratory beekeepers for overwintering 
hives and honey production. The area is 
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particularly Important for over­
wintering as the mild climate and the 
availability of pollen, mainly from the 
ground flora, enable hives to be brought 
to full strength before moving to har­
vest the first nectar flows of spring. 
The importance of the Mallee for honey 
production has increased over the last 
5 years as the area has become better 
known, and increased mechanization and 
mobility has enabled beekeepers to use 

the more remote areas. At present there 
are 92 permanent and 55 temporary apiary 
sites on public land in the study area. 

The plant species important for over­
wintering and honey production are 
shown in Table 10, The areas beekeep­
ers most use at present are the red gum-
black box woodlands along the Murray 
River, the raallee and heath on the 
fringes of public land in the Big Desert 

TABLE 10 

HONEY FLORA 

Species 

White mallee 

Yellow mallee 

Grey ( hrlstmas) raallee 

Dumosa mallee 

Red mallee 

Acorn (oil) mallee 

Red gura 

Black box 

Tea-tree 

Sugarwood 

Ham and egg daisy 

Desert banksia 

Flowering 
tiraie s 

Aug - Nov 

Sept - Dec 

Dec - Jan 

Feb - May 

Jan - Feb 

Jan - Mar 

Nov - Jan 

Jan - Feb 

Aug - Oct 

Nov 

Oct - Nov 

Apr - Aug 

Honey produced per 
hive per usage (kg) 

40 - 55 

40 - 55 

27 

40 

27 

40 - 55 

55 - 80 

55 - 80 

27 
9-14 

9-14 

14 - 18 

No. of times used 
since I96I 

4 

3 

2 

2 

3 

3 

4 

4 

9 

8-9 

3 

8 

Pollen 
production 

None 

Good 

Fair 

Good 

Good 

Fair 

Good 

Fair 

None 

Good 

Good 

Good 
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block, and the raallee in the Annuello 
block, and around Hattah in the east of 
the Sunset block. Country similar to 
that at Hattah extends throughout the 
Sunset block, and could be brought into 
production by beekeepers prepared to 
brave the sandy tracks and to carry 
water for their bees. 

More inforra.atlon on the use of partic­
ular areas is given in the block des­
criptions . 

Bee hives in white mallee 

Other considerations 

The raost important factor limiting honey 
production in the Mallee is lack of 
access to vast areas of the Big Desert 
block and the Sunset block. Beekeepers 
believe that the Big Desert has great 
potential for overwintering and honey 
production, but lack of access at 
present limits them to the edges and the 
MurrayviUe—Yanac road. 

Honey production is compatible with all 
forms of land use that retain the native 
vegetation, although the extent to which 
bees may compete with native insects, 
birds, and mamra.als for nectar is not 
known. Nectar and pollen can be har­
vested repeatedly from an area without 
any apparent ill-effects. 

The greatest threat to beekeeping is the 
clearing of native vegetation,particul­
arly the smaller, readily accessible 
reserves. The public lands are becoming 
more important as private property is 
progressively cleared, and as insecti­
cide sprays are more widely used in 
agriculture. 
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TIMBER PRODUCTION 

T.he major forest resources of the study 
area are the red gum—black box stands 
along the Murray River and sorae minor 
streams, and cypress pine—belar—buloke 
stands scattered throughout. 

The forest environment on the flood 
plain of the Murray River differs great­
ly from the large tracts of dry sandy 
land comprising most of the study area. 
They grey clay soils are often watered 
'oy floods, and water is probably avail­
able to plants in some locations from 
aquifers. 

River red gum occupies the lower areas, 
which are watered most frequently. On 
the most favourable sites it grows in a 
tall forest formation and elsewhere in 
open woodlands. Of the l8,630 ha of red 
gum, about one-fifth is woodland. 

Black box is closely associated with 
red gum, forming short forests and wood­
lands where waterings by flood and rain 
are insufficient for red gum. There are 
52,650 ha of black box. 

Slender cypress pine grows on sandy humm­
ocks within the red gum and black box 
areas, often in association with belar 

and buloke. It is also found in small 
areas on the sandy loams of the Central 
Mallee and Millewa land systems. 
Cypress plne, belar, and buloke occupy 
24,300 ha, of which two-thirds are open 
woodlands. In addition, cypress pine 
could be grown on extensive areas of 
clear land. 

History of the forests 

Since the region was first settled, the 
forests have supplied essential products 
for the development of local industries. 

The first pastoral stations used the 
timbers for fences and buildings, and 
cattle grazed in the forests. Steamers 
on the river were fuelled with red gum 
and black box from the banks. Large 
quantities of fence posts and vine 
trellis timbers were required for the 
developing irrigation areas, and heavily 
timbered areas along the river were set 
aside as forest reserves to ensure supp­
lies of these. Steam engines puraping 
irrigation water frora the river used 
firewood from the forests. Indeed, the 
wood harvested from the forests in those 
days was about five times the present 
volume. 
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In the early days, sawrallls at Mildura 
and Swan Hill produced tiraber frora the 
red gura, and barges were used to bring 
logs to the raills and carry sawn timber 
to the Irrigation settleraents. Red gura 
sleepers v/ere also hewn for the con­
struction of the railways. 

Many heavily tira.bered areas along the 
river have been reserved for tira.ber 
production. During initial settlement 
of the southern and eastern Mallee, very 
few areas were reserved for timber, 
although in areas settled later well-
stocked stands of cypress pine and belar 
were withheld from selection for timber 
production. The Yarrara and Timberoo 
reserves are the largest of these. 

Wood was cut for the production of char­
coal during the Second World War, and 
after the war the demand for posts and 
vine-trellis tim.bers for the new irriga­
tion settlements rose sharply. 

The native conifer , slender cypress 
plne, was of great Interest to early 
foresters because it v/as capable of pro­
ducing fine durable timber. Thinnings 
and harvesting operations in the Yarrara 
and Kulkyne forests during the 1920s 
were closely regulated, but the drought 
years of 1942—1945 seriously weakened 
the trees. Moreover, thousands of acres 
were attacked and killed by the cypress 
plne beetle (Diadoxus e r y t h r u r u s ) . 
Regeneration of the forests was unsuc­
cessful because the seedlings were 
exposed to desiccation in dry years and 

H i g h - q u a l i t y red gum f o r e s t on a f r e ­
quent ly f looded s i t e in the Piambie 
f o r e s t 
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extensive browsing as a result of the 
high population of rabbits. 

Timber production 

Supplies of various products from the 
forests are still in demand for local 
use, especially the strong durable red 
gum. and black box timbers. Red gum 
grows to sizes suitable for sawlogs, 
sleepers, poles, and piles, while the 
smaller black box timbers are generally 
used for fences, vine trellises, and 
other farm structures. 

Current levels of production from, the 
forests could be maintained for raany 
years. The volume harvested for sawlogs 
is subject to periodic review, and fell­
ings of all other timbers are controlled 
by licences, which are supervised to 
ensure that the felled trees are com­
pletely utilized. Small quantities of 
timber are produced in the course of 
silvicultural operations. 

The red gum forests supply two sawra.ills 
at Paringa (South Australia) and Nyah 
with about 1,000 cu. m. of saw logs per 
year for construction timbers, framing, 
and fencing. Annual production of fence 
and trellis tirabers frora black box is 
currently limited to about 76,000 pieces 
per year, compared with several hundred 
thousand when the irrigation areas were 
being settled. Present output does not 
satisfy demand and, as little box timber 
remains on freehold land, the strong 
demand is expected to continue. 

Important areas of red gum for timber 
production occur along the Murray River 
between Colignan and Karadoc, and young 
stands of great potential value lie 
upstream from Weraen. Stands on Lindsay 
and Wallpolla Island are also suitable 
for timber production. 

In the managed red gum forests, groups 
of mature trees are reraoved to ra.ake sub­
stantial openings for new crops or seed­
lings as the young trees cannot thrive 
in soil depleted of m.olsture by large 

m̂̂ ^ 

-.- - f f ^ - -

Belar woodland in the Kulkyne fo r e s t 
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trees. Also, seedlings do not establish 
in soils carrying a strong cover of 
grasses and herbs. Flood waters reced­
ing from cleared areas create ideal con­
ditions for germination. 

Red gum seedlings need protection from 
rabbits, kangaroos, and sheep, and 
should be watered frequently. The young 
trees should also be well spaced by 
thinning the less thrifty stems at var­
ious stages during development. Thick 
groups of seddlings and scattered stands 
of saplings araong the old red gum.s add 
diversity to the forests. 

Durable poles and fence posts of slender 
cypress pine and belar have been pro­
duced in the past, but very little 
cutting is perraltted in these forests at 
present. 

Small amounts of several other forest 
products are taken from the study area. 
About 2,270 kg of eucalyptus oil per 
year is distilled frora mallee eucalypts, 
and broombush is cut by one licensee for 
brushwood fencing, 

Mallee roots were sold for domestic fuel 
when the wheat farms were being cleared, 
but none carae frora the forests. A sm.all 
supply is still maintained as a result 
of clearing on freehold land. In 
earlier times dry firewood from box and 
belar forests was in strong demand as a 
domestic fuel, but these are not used to 
any extent at present. 

As discussed in other chapters, grazing, 
honey production, and recreation are 
also iraportant uses of forests in the 
study area. 
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WATER USE 

Stock and Domestic Supplies 

Water is supplied to most of the study 
area by the State Rivers and V/ater Sup­
ply Comjiiisslon's Wimmera—Mallee Stock 
and Dom.estlc System̂ . This system., which 
services 28,500 sq km. of farmland and 52 
tovms, draws water from, storages to the 
south and east of the study area, and 
distributes it, either by gravity or 
with the aid of pumps for a few high 
areas, through a network of open earthen 
channels. The water is distributed in 
winter to minimize seepage and evap­
oration losses. The greatest distance 
water is conveyed from the headworks is 
600 kra. 

Farrai and tovm earthern storages are re­
plenished once a year, those near the 
extreraiities of the distribution system 
receiving their supplies first and those 
near the headworks last. Most towns 
have an elevated reservoir into which 
water may be pumped from the earthern 
storages, thus enabling reticulation 
through the town by gravity. In addit­
ion to the towns served frora storages, 
Mildura, Swan Hill, Robinvale, and some 
sraaller towns are supplied by puraping 
frora the Murray River. 

The Wiraimera—Mallee system, delivers a 
total of about 136,000 Ml annually, and 
most of this cora.es from the Grampians 
storages; hovjever, approxim.ately one-
quarter is supplied from the Loddon and 
Goulburn systems via the Waranga VJestern 
Channel extension. The total capacity 
of the headworks storages in the Wimmiera 
—Grarapians is 760,000 Ml. Reserves of 
this magnitude are necessary to ensure 
supplies during a prolonged drought. 
There are no catchments in the study 
area. 

The Torrumbarry V/eir, the Loddon River, 
and the Waranga Vvestern Channel supply 
areas in the eastern Mallee near Boort 
and Kerang. In the north-western Mall­
ee, the Cllffside pura.plng station pumps 
water from the Murray River to the east­
ern part of the Millewa settlement. The 
western part of the settlem.ent also 
receives v/ater from the Murray River via 
Lake CuUuUeraine and several relift 
stations. Here the channels are being 
replaced by pipelines to reduce the 
volume and cost of the water that has 
to be pumped. 

The area served by the stock and domest­
ic system.s has been fairly constant for 

http://cora.es
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many years, although the area served by 
some systerais has decreased due to the 
inclusion of farra:s in adjacent irriga­
tion areas. 

Groundwater 

The distribution of useful groundv/ater 
was known before the channel systemi was 
constructed, and for this reason no 
channels were built in the v/estern 
Mallee. 

All stock and domiestic water supplies 
for the settled areas west of Underbool 
are drawn from, the groundv/ater, Al­
though good-quality groundwater is 
available throughout most of the Big 
Desert, there are only a fev; bores, 

A t y p i c a l s tock and domestic water 
supply channel 

pumped by windmills, on the Murray­
viUe—Yanac road. 

The aquifer tapped by these bores, the 
Duddo Lira.estone, lies at an average 
depth of about 100 m. It yields large 
quantities of good-quality groundwater 
that does not need screening. The 
groundwater rapidly becomes saline to 
the north and east of Underbool, giving 
rise to concern that high withdrawal 
rates could result in intrusion of 
saline 'water into the Duddo Limestone. 
However, careful raonltoring of water 
quality has not yet revealed any in­
crease in salinity and, at existing 
withdrawal rates, there appears to be no 
imraediate propect of intrusion by 
saline water. 

Irrigation 

Governm.ent Irrigation schemes cover 
about 62,000 ha in the study area, and 
private diverters irrigate another 
16,000 ha. The Governmient schemes are 
located along the Loddon River (between 
Kerang and Swan Hill), at Nyah, at 
Robinvale, and in the Red Cliffs— 
Merbein district. The private diversion 
scheraes are located on the Murray, 
Avoca, and Loddon Rivers, on Mosquito 
(an ana-branch of the Avoca River) and 
Lalbert Creeks, and on the lakes near 
Kerang. The Murray River is the ultim­
ate source of supply for all the govern­
ment schera.es, except Boort, which is 
supplied from the Waranga—Goulburn and 
Loddon storages. 

http://schera.es
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I r r i g a t e d lucerne pasture near MurrayviUe ( l e f t ) and furrow i r r i g a t i o n of vines 

The average volume of water delivered 
annually to the government schemies is 
329,867 Ml. Most of the private divert­
ers pump from the Murray, and on average 
use 131,019 Ml annually. Most of the 
land near Swan Hill and to the east is 
used for pasture enterprises, and the 
rest raainly supports horticulture-

Drainage 

The groundwater 
beneath all the 
highly saline, 
red when access 
water, channel 
sources have ra 
allowed transpo 
surface. This 
takes place mos 
opposed by appl 
irrigation wate 
out of the root 

lying at shallow depth 
irrigation areas is 
Soil salting has occur-
lons from irrigation 
seepage, and natural 
ised the water table and 
rt of salty water to the 
upward movement of salt 
t rapidly when not 
Ications of sufficient 
r to leach the salt 
zone. 

Only pockets of salting occur in the 
horticultural districts, as these are 
nearly all tile-drained. However, in 
the lands irrigated for pasture in the 
east of the study area, the Departm^ent 
of Agriculture has mapped a total of 
5,820 ha of salted soils in the Swan 
Hill, Tresco, Fish Point, and Mystic 
Park areas. Salted soils also occur in 
the Boort, Kerang, and Third Lake areas, 
although the exact extent of their 
occurrence is not known. 

Investigations aimed at the reclamation 
of land around Kerang, which has been 
affected by salt, and the control of 
salinity in the Murray River are in 
progress. Control measures are already 
in operation at Lake Tutchewop, into 
which saline water is diverted from Barr 
Creek, and at Lake Hawthorn, near Mer­
bein, which receives saline water frora 
tile-drains. 
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w i n d m i l l and t ank on a Government bore 
neo.r Walpeup 

However, as a further control measure it 
has been proposed that lov.'-lying areas 
be used as evaporation basins for the 
disposal of saline groundwater and 
drainage from irrigated lands. It has 
been suggested that Lakes Tyrrell, 

Wahpool, and Timboram be used as evap­
oration basins for saline drainage water 
from the Kerang region, thus diverting 
this water from the Murray River. Where 
a m.eans of disposal is available, saline 
groundwater may also be pumped from the 
shallow aquifers in order to lower the 
water table. 

The sites of evaporation basins that 
have been suggested for the Sunraysia 
district include one adjacent to Lake 
Hawthorn, a section of Kings Billabong, 
and part of the river flood-plain near 
Red Cliffs, 

The establishment of evaporation basins, 
however, raay result in rising water 
tables on adjacent land. Most of the 
sites for the proposed basins are on 
public land. 

Groundwater 

In the western Mallee, groundwater from 
about 50 bores is used for irrigation. 
The bores tap the Duddo Lira.estone, and 
yields range from 12 to 100 litres per 
second. The water is pumiped by deep-
well turbine pumps driven by diesel 
engines and then spread by flood or 
spray irrigation. In the 1971-72 
season, 600 ha of pasture were irrigated 
in this way. 

Capacity for expansion 

There is virtually no "uncommiitted" 
surface water available for further 
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development of government irrigation 
scheraes. 

In mid 1973, it was estimated that about 
12,135 Ml, sufficient to Irrigate 1,370 
ha, could be allocated for Murray River 
private diversions down-stream of Nyah. 
Land availability is not a limiting 
factor. 

In 1962 the River Murray Commission in­
vestigated a proposal to construct a dam. 
on the Murray River at Chowilla in South 
Australia, about 8 km from the Victorian 
border. If built, the dara would back 
water up the River alraost to Wentworth 
and inundate large areas of public and 
freehold land. 

Water Use and Wetlands 

Due to techn 
tions, the s 
favour of th 
Mitta River 
When this is 
will be avai 
actual alloc 
rained. Vict 
cation will 

leal and economic considera-
cheme was shelved in 1970 in 
e Dartmouth Dam on the Mitta 
in north-eastern Victoria. 
completed, additional water 
lable for irrigation, but 
atlons have yet to be deter-
oria's average annual allo-
be 493,390 Ml, 

The South Australian Government still 
favours the construction of the Chowilla 
Dam, but there seems little chance of 
the project recommencing as originally 
proposed. 

About 6,070 ha of land in the far north­
west of the study area, which the Water 
Commission appropriated for the Chowilla 
project, is now leased for grazing. 

The extensi 
oped in the 
provide sto 
have change 
streams and 
these chang 
plants and 
area less s 
introduced 

ve irrigation schemes devel-
study area, and headworks to 
ck and domestic supplies, 
d the nature of many of its 
wetlands. While some of 
es have benefited native 
animals, others have made the 
uitable and have favoured 
species. 

Changes made to streams are: 

* Water is stored in damiS at times of 
high flow and released at times of 
low natural flow - for exaraple, in 
the Murray River, 

* Stream flow has been diverted for 
irrigation and stock and domestic 
purposes - for example, in the Wimm­
era River—Outlet Creek system, 

* Streara improvement, in which stumps, 
branches, and other obstructions are 
removed from stream beds and banks, 
has increased the rate of water flow. 

Changes made to wetlands are: 

* Incorporation of wetlands into the 
water distribution system has assured 
them of regular supplies of water -
for example, the Reedy Lakes, 

* Some lakes and swaraps are now dry for 
long periods due to the diversion of 
water for other uses. 
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* Salinity due to Inflow of saline 
groundwater has Increased in lakes 
that are not flushed with fresh water 
for example. Culler's Lake. 

* The area of some wetlands has in­
creased where Irrigation run-off 
accum.ulates. 

Other beneficial results of water-works 
include the creation of extra habitat 
for fish and to a lesser extent for 
v/ater-birds in the large storages. 
Stream̂  Iraprovement, while reducing the 
value of strearas as wildlife habitat, 
may result in increased flow of water 

Prime wetland hab i ta t 

to wetlands down-streara. Irrigated 
pastures provide feeding areas for large 
numbers of birds such as ibis and mount­
ain duck. Ibis play a significant role 
in controlling insect pests that infest 
pastures. 

Although water storage and distrbutlon 
works (and drainage from irrigation 
areas) have reduced the area of habitat 
suitable for wildlife, the Water Corara­
lssion has attempted to preserve wild­
life habitat wherever practicable. It 
m.aintains close co-operation with the 
Fisheries and V/ildlife Division and 
raianages selected wetlands for wildlife. 
Water ra.ay be supplied to wetlands from, 
the storages, if it is available and a 
means of supply can be arranged, and 
surplus water is supplied at a fraction 
of the district charge. 

V/hen the Dartraouth Dam. Is completed, an 
allocation of water ra.ay be made specif­
ically for wildlife, 

Murray River 

The large dam.s constructed in the head­
waters of this streara. have enabled its 
flow to be intensively regulated for 
irrigation and domestic water supply. 
Consequently the annual flow pattern 
and water temperature pattern have been 
changed and the incidence of flooding 
has been reduced. 

The reduced incidence of flooding has 
had ill-effects on many of the red gum 
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forests along the river. These forests 
require flooding in winter and spring 
to initiate regeneration and maintain 
vigorous growth. Similarly the flooding 
regime affects the regeneration and 
growth of many species of small aquatic 
plants, which are an important source of 
food for water-birds. 

The filling of storages upstream has re­
duced the frequency of natural floods in 
winter and spring. In most years the 
Murray carries surplus flows in winter, 
although the river level is not high 
enough to flow naturally into the 
forests. Artificial forest watering by 
pumps and channels could utilize these 
surplus flows to simulate the natural 
flooding resime. 

Avoca River wetlands 

Koorangie Game Reserve, which consists 
of Lake Bael Bael and The Marsh, and the 
adjacent Second and Top Marshes (Bael 
Bael forest), comprise one of the most 
popular duck-hunting areas in the State. 
The Avoca River feeds these wetlands, 
which are often dry for long periods due 
to the erratic nature of its flows. 
Transit losses along the lower reaches 
are high, due to leakage into porous 
formations beneath the river bed, over­
flow to effluent strearas, and spillage 
over the banks. Only 30^ of the flow 
recorded at Coonooer (near Charlton) 
reaches Quambatook South, and 50^ of the 
balance is lost before it reaches Lake 
Bael Bael. 

In some places saline drainage water 
frora Irrigated land is damaging the 
vegetation of the Murray River flood-
plain. 

Loddon River wetlands 

These wetlands are important as fish and 
water-bird habitat and for the supply of 
water to nearby irrigated areas. Reedy 
Lakes, Racecourse Lake, and Kangaroo 
Lake are part of the water storage and 
distribution netvjork, and now hold water 
for longer periods than before irrigat­
ion. By close liaison between the Water 
Commission and the Wildlife Division, 
Reedy Lake is managed to conserve water-
birds. Many smaller lakes and swamps 
receive water only infrequently. 

Saline drainage water from Irrigated 
land is killing the vegetation in some 
swamps. Lake Tutchewop is used as an 
evaporation basin for disposal of saline 
water, and although it still supports 
sorae wildlife, its future usefulness for 
this purpose is in doubt. 

Hattah Lakes 

These lakes are a series of depressions 
lying on the flood-plain of the Murray 
River about 70 km south of Mildura, 
They fill during tim.es of high river 
flow, when water flows into them through 
Chalka Creek, an anabranch of the Mur­
ray. During this century the lakes have 
received water on average slightly more 
often than once every 2 years. 

http://tim.es
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They are iraportant for wildlife con­
servation and recreation, and stock and 
dora:estic supplies are puraiped from Lake 
Hattah. In the last 2 years the higher 
parts of Chalka Creek have been deepened 
to permit ra.ore water to flow into the 
lakes systera. Regulators have been in­
stalled to hold water there and prevent 
it flowing back to the river at times of 
low river flow. The present Murray 
flov/ pattern results in a satisfactory 
frequency of flooding for these lakes. 

Outlet Creek 

Wyperfeld National Park. The creek has 
not flowed through the Park since 1917, 
and many of the red gumi trees it con­
tains are now dying, probably due to the 
lack of flooding. Continued deteriorat­
ion of this vegetation type would reduce 
the diversity and Interest of the Park. 

Plans for bringing water to Lake Alba­
cutya and Wyperfeld National Park by 
pipe or channel have often been canvass­
ed as the solution to the nature conser­
vation and recreation probleraiS caused 
b.v lack of water there. 

The Wira.râera River flows from the high­
lands of Central Victoria into Lake 
Hindm.arsh, on the boundary of the study 
area. In wet years. Outlet Creek carr­
ies overflovj north to Lake Albacutya, 
which (when full) provides good habitat 
for water-birds and fish. 

In m.ost years the V/immiera River does not 
have sufficient flow to replace evapora­
tion losses from; Lake Hindmarsh, v/hlch 
has a surface area of 155 sq kmi. The 
effects of diversions frora the V/lm.mera 
are difficult to assess, because the 
first of them date back to 1856. 
Records show that Lake HIndra:arsh v/as 
full and overflowed in 1909, 1920, 1956, 
and 1974. Lake Albacutya last filled in 
1956, and held v/ater until about 1965. 

The course of Outlet Creek continues 
north from Lake Albacutya, and the red 
gura and black box woodlands associated 
v/ith it are an iraportant feature of 

Other v/et lands 

Lake Tyrrell is naturally saline and 
seldora holds much water. Silver gulls 
breed there on several islands each 
spring. Lake Lalbert, a shallow fresh­
water lake fed by Lalbert Creek, is 
often dry for long periods. 

Green Lake, V/alpeup Lake, and Lake Las­
celles are used as outfalls, receiving 
excess v:ater in the stock and dom.estlc 
channel systera. which cannot be regulated, 
If adequate supplies are available in 
the headworks storages, water ra.ay be 
sold to the Corara.ittees of Managemient of 
the lakes . Tcham. Lake near Birchip 
would norm.ally be dry for long periods, 
but nov/ acts as a regulating lake and is 
frequently filled. Although these lakes 
are used for recreational purposes, all 
attract water-birds. The dryness of 
the surrounding country increases their 
ira.portance as v/ater-bird habitat. 
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Lake CuUuUeraine in the north, of the 
study area is filled by pumping from the 
Murray as part of the Water Commissions' 
Hillewa Settlement Supply Scheme. It 
covers a large area and is used for a 
variety of watersports. Near Mildura, 
Lake Hawthorn and other sra.all lakes, 
depressions, and saltpans receive saline 
drainage water frora irrigation areas. 

All have some value as habitat for 
water-birds, again enhanced by the dry­
ness of the surrounding country. 

Seepage from, water supply channels some­
times fills nearby natural depressions. 
In the Wathe Wildlife Reserve these 
pools add significantly to the nature 
conservation value of the Reserves. 

10605/73-11 
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MINING AND QUARRYING 

The known mineral resources of the study 
area are salt, gypsum, granite, cal­
crete, sandstone, and clay. 

Salt 

Common salt or halite is harvested 
annually from a nuraber of salinas, which 
include Lake Tyrrell, Pink or Linga 
Lakes near Underbool, and Lake Kunat, 
Lake Kelly, Lake William, Little Lake, 
and McMullen's and Spencer's Lakes bet­
ween Kerang and Swan Hill. All of these 
lakes are public land. 

During winter these lakes are partially 
filled by rising groundwater rich in 
sodium chloride, which is precipitated as 
the water evaporates due to solar 
radiation during sumimer. 

In some areas the floors of the salinas 
are unable to support harvesting machin­
ery and this restricts the harvesting of 
salt. Production figures for salt are 
shown in Table 11. 

Gypsum 

The gypsum playas are also fed by rising 
groundwater, but here the water table, 
instead of outcropping, always lies 

about 1 metre below the surface. Water 
is drawn towards the surface by capill­
ary action and in the process gypsum is 
precipitated by fractional crystallizat­
ion. This process has built up deposits 
of gypsura about 1 metre thick (Yamba 
Formation), 

Extensive deposits of gypsum of variable 
quality occur throughout north-western 
Victoria. They are rained by open-cut 
methods at Nypo and in the Raak Plains 
at Nowingi West and Hattah West, at 
Cowangie, and near Lake Hindmarsh. The 
gypsum mined from the Raak Plains is 
used exclusively for plaster manufac-

TABLE 11 

PRODUCTION OF SALT AND GYPSUM (tonnes) 

Year 

1968 

1969 

1970 

1971 

Gypsum 

78,715 

43,377 
40,624 

39,357 

Salt 

14,036 

27,076 

27,180 

39,191 
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+-ure, and is washed over a screen to 
reraove the impurities before being tran­
sported from the area. Elsewhere, 
smaller deposits of less-pure gypsum are 
rained for agricultural purposes. 

îIost of the gypsum deposits are on pub­
lic land. The thin shallow nature of 
the deposits means that extensive areas 
niust be excavated to obtain the high 
annual production. In many places high 
water tables raake reclamation difficult. 

The production of gypsum has risen con­
siderably in recent years, raalnly in 
response to a continuing increase in 
deraand by farmers, who now use it as a 
conditioner on solonised soils. How­
ever, Table 11 gives production figures 
for gypsura used for plaster manufacture 
only. 

Granite 

The one small outcrop of granite within 
the study area is on freehold land near 
Lake Boga, and represents the only in­
durated rock within the area. This 
granite is quarried and crushed and is 
an important source of aggregate. 

Sandstone 

Sandstone, consisting of the weathered 
zone of the Parilla Sand, is mined frora 
numerous pits, mainly located in the 
south-east of the area where it outcrops 
or is close to the surface. It is used 
as a base course for roads. 

Calcrete 

Calcrete, a hard limestone formed by 
soil-development processes, occurs at 
several levels close to the surface in 
the Woorinen Formation, It is quarried 
from shallow pits, some of which are on 
public land, and is used as a base 
course for roads. 

Clay 

The Blanchetown Clay, which is suitable 
for making bricks, is mined at several 
pits near Mildura. 
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HAZARDS 

Introduction 

Anything that reduces the land's ability 
to sustain production of chosen commod­
ities at satisfactory levels of quant­
ity and quality - and that may also 
threaten the productivity of adjacent 
land - is regarded as a hazard. This 
chapter deals with the hazards of soil 
erosion, salting, flre, weeds, vermin, 
and insect pests. 

At the time of European settlement, a 
balance existed between the soils, vege­
tation, climate, fauna, and Aborigines 
of the Mallee. The activities of the 
European settlers have resulted in major 
alterations to the environment, the main 
ones being removal of the native vege­
tation, cultivation of the soils, and 
the introduction of rabbits, stock, and 
exotic plants. 

The region is now used for grazing and 
cropping, but has a low productivity 
compared with the remainder of the 
otate, and erosion occurs as a result of 
farming. In addition, a series of soil 
î alting problems has arisen due to the 
interactions between cultural practices 
(including irrigation), the natural sal­

inity of the groundwater, and soil 
a high content of soluble salts. 
Grazing by doraestic anlraals and rabbits, 
and infestation by weeds, have led to 
the deterioration of large areas of the 
public land as habitat for native plants 
and some small animals. 

Soil Erosion 

Changes in land forms and soils may 
occur as the result of normal geological 
processes. The present land forms and 
soils of the Mallee are largely the re­
sult of a series of arid periods alter­
nating with molster periods during 
Pleistocene and Recent times. During 
the arid periods the surface materials. 
Insufficiently protected by vegetation, 
were redistributed and moulded by the 
wind. During the intervening moist 
periods, colonizing vegetation brought 
stability to the landscape and soil 
development occurred. There have been 
at least four arid periods, the last one 
having been estimated as ending about 
4,000 years ago. At the time of Euro­
pean settlement deep-rooted native vege­
tation provided a full protective cover 
for the soils, except on the crests of 
dunes of the Lowan Sand. 
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Vegetative cover is the key to soil 
stability - due to the semi-arid climiate 
and the erosion-prone aeolian surfaces, 
a high wind-erosion hazard is present 
wherever the soil is exposed. 

Land forms built up by saltation (bounc­
ing of coarse particles) are the most 
susceptible to wind erosion. These are 
the longitudinal dunes and hummocks of 
the Woorinen Formation, and the longi­
tudinal dunes, irregular dunes, and 
sandplains of the Lowan Sand. Broad 
plains in the Woorinen Formation and in 
the Wunghnu Group are fluviatile land 
forms, although the surface soils have 
forraed on a veneer of dust. The erosion 
hazard on these plains is lower, al-

A s a n d h i l l e roded by the wind a t Pine 
P l a i n s 

though where heavy calcareous duplex 
soils occur, for example around Blrchip 
and Mystic Park, the shallow loamy A 
horizons have been eroded by the wind. 

Water erosion is not common, although 
it occurs on roads and undulating pad­
docks during thunderstorras. It is also 
significant in specialized situations 
such as the Murray River cliffs and un­
dulating land forms from which the perm­
eable upper horizons have previously 
been removed by the wind. 

Erosion on public land 

Most of the erosion on public land has 
occurred during droughts and has been 
mainly caused by overgrazing by domest­
ic stock or rabbits. The raost eroded 
areas are the duplex soils of the salt­
bush plains in the north-west, the dunes 
and huraraocks of sand in the Kulkyne 
forest, scattered sand dunes in the eas­
tern part of the Big Desert block, and 
lunettes throughout the area. Serious 
erosion also occurs on the grasslands 
held under grazing lease in the Millewa, 
Berrook, and Raak land systems. Most of 
the public land, especially the bulk of 
the Big Desert and Sunset blocks, is 
under native vegetation at present and 
is in a stable condition. However, 
where the mallee scrub is sparse, over­
grazing leads to severe wind erosion, 
especially in times of drought. Vehic­
les moving off established tracks also 
damage the vegetation, which is slow to 
recover. 
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Eroding sandhi l ls on public land can be 
revegetated by s t r i c t cont ro l of domes­
t ic grazing and a sustained rabb i t con­
t ro l programme. In the Kulkyne f o r e s t , 
primary s t a b i l i z a t i o n i s being achieved 
by seeding with ryecorn a f t e r c u l t i v a t ­
ing and f e r t i l i z i n g , and p lan t ing the 
treated areas with slender cypress p ine . 
Success depends on e f fec t ive p ro tec t ion 
of the crops and t r ee s agains t grazing 
by r abb i t s , kangaroos, and emus. 

Erosion on grazing leases 

Wind erosion on public land occurs in 
sparsely timbered areas leased for graz­
ing, such as the grasslands and 
savannahs of the Millewa land systera to 
the north and west of the se t t l ement , 
and the grassy p la ins in the Raak, 
Berrook, and Tyr re l l Creek land systems. 
Grazing leases cover a l l publ ic land in 
the Ned's Corner land system, which 
carries sa l tbush , and on very large 
areas of the Central Mallee land system, 
raost of which i s covered with dense 
mallee, in the Sunset block. 

Before occupation, s t a b i l i t y was main­
tained in the grasslands and savannahs 
by perennial g r a s se s , chief ly St ipa spp, 
and Danthonia spp. Stands were l i g h t l y 
grazed by the nat ive fauna because of 
limited permanent water supply. The i n ­
troduction of l ives tock and watering 
points has Increased grazing p re s su re , 
even though stocking r a t e s are low (one 
sheep to 4 ha ) . This perennia l grass 
cover has now degenerated. 
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Damage, caused by motor c y c l i s t s and 
pedes t r i ans , to a sandhi l l in Wyperfeld 
National Park 

When the soil surface is bared, as 
happens during recurrent droughts, phy­
sical degeneration of the soil occurs by 
sandblasting, resulting in less complete 
regeneration and vigour of perennials 
during subsequent favourable seasons. 
Scalds remain bare and tend to Increase 
in area. Regrowth occurs on moderately 
eroded areas, but this has a higher 
complement of annual grasses and weeds, 
which do not provide permanent cover. 
To minimize further deterioration of 
this country, grazing pressure should be 
reduced during periods of stress, par­
ticularly long droughts. 
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A large scald in saltbush country in the 
north of the study area 

Scalds are widespread in the saltbush 
country of the Ned's Corner land system, 
Here, overgrazing and drought have weak­
ened or reraoved the vegetative cover on 
heavy-textured calcareous duplex soils. 
The wind has then stripped away the 
loamy A horizon, exposing the heavy sub­
soil. The subsoil clay forms a seal on 
wetting, due to its high content of 
soluble salts, and this prevents infil­
tration of water and penetration of 
plant roots. Thus raany of the scalds, 
ranging up to 15 ha in extent, are com­
pletely bare. 

The economics of reclamation are doubt­
ful. A vegetative cover can be encouraj 
ed by breaking the surface seal and 

providing conditions suitable for plant 
growth, including planting of seed where 
necessary. This is best done by using 
a mouldboard plough or a disc pitter to 
cultivate in lines across the direction 
of the prevailing winds. 

Erosion on farms 

Settleraent of the Mallee based on cul­
tivation of wheat began in the wetter 
south in the l880's on the heavy, rel­
atively stable soils that predominate 
there. Settlers continued to clear 
much of the Mallee and reached the drier 
north by the 1920's, when the Millewa 
settlement was opened up. 

Large areas of the Lowan Sands were not 
cleared because they are extremely 
erosion-prone, and are not highly pro­
ductive. Areas of the Woorinen Format­
ion also were not cleared. Many of 
these areas are now leased from the 
Crown in large holdings for grazing. 

After removal of the scrub, the land was 
cropped Intensively and exposed for 
lengthy periods by bare, finely worked 
fallows. Widespread wind erosion 
ensued, increasing in intensity towards 
the north with its drier climate and 
greater proportion of undulating, sandy 
land forms. The longitudinal dunes, 
formerly the raost reliable sites for 
cropping, quickly lost their more fert­
ile surface soil horizons. Several feet 
of loose sand were lost from many dunes, 
exposing compact horizons on which it 
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was difficult to establish vegetation. 
Much of the sand spread to the lower 
slopes of dunes and to adjacent swales, 
or formed banks of drift around obstruc­
tions such as fences or clumps of tira­
ber, and soraetlmes covered homesteads, 
roads, railways, and water supply chann­
els. 

Although less soil was lost from the 
loamy and clayey surfaces of the swales 
and broad plains, yields have dropped 
due to loss of the topsoil and the 
development of hard patches on which 
development of satisfactory tilth, is a 
slow process. 

I.mproved management practices 

Because of Improved management practices 
- such as the use of superphosphate on 
all soils and of nitrogenous fertilizers 
on sands - soil stability was gradually 
achieved on most farms during the run of 
drought-free years frora the 1942—45 
drought up to the mid-1960s. The use of 
tractors and other raore efficient 
ploughing implements, the decline in the 
rabbit population (which began in the 
early 1950s as a result of myxomatosis), 
and introduction of livestock, partic­
ularly sheep, and of suitable pasture 
species to spell the land from cropping 
are other factors that contributed to 
soil stability. Long fallows are still 
pr'epared, about 9 months before sowing 
in late autumn, but are usually protec­
ted against drift by leaving rough surf­
aces and stubble mulching. The use of 

ryecorn and lucerne has helped to stab­
ilize dunes. 

Towards the end of the long run of good 
to average seasons frora the late 1940s 
to the mid 1960s, erosion was virtually 
confined to poorly managed bare fallows 
on sandy rises. However, the droughts 
of 1966—68 and 1972 showed that the 
average standard of farm management, al­
though curbing erosion in most years, 
does not do so during droughts when 

Drift r e su l t i ng from poor farming prac­
t i c e s , west of Carwarp 
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rises and even flats are eroded severe­
ly. It is significant that conditions 
in 1966—68 and 1972 were less severe 
than in sorae of the earlier droughts, as 
shown in Chapter 6. 

The erosion 
is caused by 
over soils e 
bare fallowi 
soil fertill 
ous pastures 
stock remove 
stubble, cro 
the coarse t 
fallows. Mo 
conserved fo 
ing the padd 

that occurs during droughts 
strong dry winds blowing 
xposed by overgrazing and 
ng. While grazing Improves 
ty, especially when legumin-
are used, during droughts 
the protective cover of 
p, or pasture and break down 
ilth prepared on bare 
st farms carry Inadequate 
dder to prevent stock roam-
ocks during droughts. 

Bare fallows are still prepared on most 
farms. Properties that did not erode 
significantly during recent droughts 
used stable techniques for preparing 
fallows, such as retention of dense 
stubble over the summer-autumn period or 
ploughing only after satisfactory autumn 
rains. While fallowing on medium - and 
heavy-textured soils certainly increases 
the araount of grain produced, trials in 
South Australia have shown that it is 
at best only marginally profitable to 
fallow sandhills, which are most 
erosion-prone sites, 

Salting 

The concentration of salt in the soils 
of the Mallee has been occurring for 
thousands of years. It has become more 

widespread during the last 50 years 
because of hydrologic changes Induced 
by Man. The Mallee is prone to salting 
because potential evaporation from the 
soil greatly exceeds rainfall, there is 
no surface drainage system for much of 
the region, and groundwater rises 
naturally to the surface there. 

Salting is Important because it reduces 
agricultural production by Impeding 
plant germination and growth and even 
causing plant mortality. It results in 
great changes to native vegetation, and 
also leads to wind erosion of soils. 

In this discussion a distinction is 
drawn between naturally-occurring 
salting and that induced by man. Poss­
ible reraedies are discussed. The genet­
ic classification of types of salting 
shown in Figure 8 is used throughout the 
discussion. 

Natural salting 

This may be either of the subpercolative 
or the eplpercolatlve type (Figure 8), 
The forraer type is common in areas of 
low rainfall and high evapotranspiration, 
It occurs when salts are added to the 
soil in the rain or as dust and are 
deposited at shallow depths when the 
soil water is reraoved by evapotranspir­
ation. Subpercolative salting is common 
in the clayey soils of the Woorinen For­
mation. The salt concentration usually 
reaches a maxiraum between depths of 1 
and 2m, and remains high to at least 
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Topsoil 

Subsoil 

, . . • _ . ^ . ^ . _ . " . ; 

Capillary Fringe 

Water Table 
\ 

Salt Accumulat ion 

Pecipitation and downward 
movement of water t Evaporation and upwards 

movement of water 

Type of tnoisture regiitie 

PrecJpttaiion/evapo ration ratio 

Topography 

Permeability ot subsoil 

Water Table 

Moisture movement 

Origin of salts 

Mode of accumulation 

1 
Normal percolative 

P>E most of the year 

Rat or sloping low land 

Good to moderate 

Low 

Outflow of excess rnoisture 

Weathered v d aii-bome sea salts 
leached tfirough the soil profile 

Adsorptian of Na during 
possible leaching 

2 
Subpercolative 

E>P except for very short periods 

Mostly ffat 

None dry subsoil 

None: dry subsoil 

Evaporation of suspended water 

Imported by precipitation and 
released by weathering 

At depth of wetting 

3 
Eplpercolatlve 

E>P most of the year 

Flat bottomland 

Poor 

Constantly high 

Evaporabon and ascending 
movement of imparted water 

Imported by inflowing water 

At surface if water table at 
1 m; in subsoil if deeper 

4 
Am phi per CO lative 

Variable with season 

-Rat bottotnland 

Poor to fait 

Fluctuating with season 

Aiiemating downvi 
movement of imported water 

Imparted by inflowing water 
and by precipitatjon 

In subsoil at balance between 
evaporatmn and leaching 

FIGURE B MODES OF SALT ACCUMULATION IN SOILS 
taltcr Yaahia I963| 
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3 m. For exaraple, the salt concentrat­
ion in virgin soils at Robinvale varies 
from 0.1^ to 0.3^. Salting is rare in 
the raore permeable Lowan Sand. 

Eplpercolatlve salting occurs where sal­
ine groundwater has recently risen to 
the surface. Saline groundwater close 
to the surface is concentrated by evapo­
transpiration. This type of salting is 
important in the north-western part of 
the study area, where the salinas and 
gypsum playas such as the Pink Lakes, 
Lake Tyrrell, the Raak Plains, and the 
Cowangie flats are fed by rising saline 
groundwaters. It is also of importance 
in the eastern part of the study area, 
where lakes in the north of the Avoca 
block have originated by highly saline 

A s a l t p a n formed a t the base of a dune 
on a wheat farm south of Underbool 

groundwater rising to the surface. This 
groundwater contains 25,000—30,000 mg/1 
Total Dissolved Solids. 

The groundwater flow system throughout 
this area has been considerably modified 
in recent times by irrigation, the use 
of lakes as surface water storages, and 
clearing of the native vegetation. 

There is no practical way of reducing 
salting that occurs by natural pro­
cesses. However, the gypsum and salt 
deposits that result are a valuable eco­
nomic resource (see Cahpter 17). 

Salting Induced by Man 

Salting on dryland farras has resulted 
frora changed hydrological conditions 
following the removal of deep-rooted 
native vegetation and its replacement 
with fallows and shallow-rooted crops 
and pastures. These permit more water 
to infiltrate into the dunes, and this 
causes the salty groundwater to flow out 
beneath the swales. Evaporation concen­
trates the salts in soils at the base of 
the dunes, causing poor growth or death 
of crops and pastures. This type of 
salting is classified as amphipercolat-
ive. It raay be insidious in that growth 
of crops and pastures raay deteriorate 
before the saltpan stage, which is eas­
ily detectable, has been reached. 

Aerial photographs taken in I963 and 
1964 showed that more than 900 saltpans, 
occupying a total area of 1,600 ha. 
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could be dete 
longitudinal 
matlon, parti 
the NNW-SSE 
Saltpans were 
in the 1964 s 
in the 1963 s 
were rare in 
the south-eas 

cted in swales between the 
dunes of the Woorinen For-
cularly in areas between 
ridges (see Chapter 5). 
more numerous and larger 
eries of photographs than 
eries. However, saltpans 
the dry north, and also in 
t, where few dunes occur. 

Some of the areas worst affected by this 
type of salting are those south-east of 
Lascelles, east of Rainbow, north of 
Danyo, and on the northern edge of the 
Big Desert. 

Prevention of salting 

To prevent amphipercolative salting and 
to reclaim salted sites, seepage from 
rises and evaporation from low flats 
must be minimized. On farms where salt­
pans are developing, it has been shown 
that lucerne can reduce the moisture 
content of soils on the dunes to wilting 
point to depths of at least 2.5 m over a 
period of years. Stands of lucerne are 
required to dry out the dunes, after 
which they could be cropped until ex­
cessive moisture built up again. 

Land still carrying native vegetation on 
the northern margins of the Big Desert, 
in the Sunset block, and in the natur­
ally saline Raak land system would 
become saline if cleared. 

Further investigation into soils, 
groundwater, land forms, land use. 

climate, and the performances of various 
salt-tolerant crop and pasture species, 
which should be assessed under local 
conditions, is needed in order to fully 
elucidate the processes that lead to 
soil salting. The economics of alter­
native crop rotations and the affect of 
the retention of some native vegetation 
should also be Investlagted. Unfortun­
ately this work is hampered by the lack 
of suitable control areas carrying 
native vegetation, especially in the 
south where the incidence and spread of 
saltpans is greatest. 

Seepage from channels 

Seepage from the floors and walls of the 
channels carrying water to farms causes 
salting of adjacent low-lying land 
through processes similar to those that 
cause salting at the bases of cleared 
dunes. As a result saltpans are relat­
ively common beside the main channels. 
This type of salting could be prevented 
by replacing the earthen channels, or at 
least those sections from which seepage 
is greatest, with pipes or concrete 
aqueducts. 

Salting in irrigation areas 

The raajor irrigation areas are in the 
Sunraysia district centred on Mildura, 
and at Robinvale, at Nyah West, and in 
the north of the Avoca block. 

In these Irrigation areas, water that is 
not used by plants moves down to the 
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Sal t ing on i r r i g a t e d pasture in the 
eas t of the study area 

raain water table. This annual accession 
of water to the water table builds up a 
"groundwater mound", which may Intercept 
or com.e close to the ground surface. As 
the groundv/ater is saline, this causes 
salting - in the irrigation area, in the 
surrounding area, or in nearby streams. 

In the Mildura settlera.ent, salting due 
to rising v/ater levels and raobilizatlon 
of subpercolative soil salts had become 
a problem only 10 years after the corai-
mencera.ent of irrigation. Excess irriga­
tion water percolated down to form̂  a 
groundv/ater mound perched on an imperv­
ious sedimient, the Blanchetown Clay. In 
topographic depressions, ra.ostly inter­
dune sv/ales but including terraces of 
the Murray River, the groundwater rises 
sufficiently close to the surface for 

capillary action to cause concentration 
of the salts within the root zone. 

To overcorae this problerai, raost of the 
irrigation districts are drained by a 
systera of agricultural tile drains. 
When drainage is effective there is a 
reduction in the concentration of 
soluble salts in the soil. 

However, disposal of the drainage water 
presents a further problera. At Mildura 
m.ost of it is diverted to a lake, which 
acts as an evaporation basin, and saline 
water is released frora the lake at times 
of high river flow. Alternative raethods 
of disposal are to run the saline v/ater 
either to inland evaporation basins or 
to storages from which it is released 
to the river at times of high flows. 
The Merbein, Red Cliffs, Robinvale, and 
Nyah West areas use com.binations of 
these m^ethods. At Tresco and Woorinen, 
two horticultural areas near Swan Hill, 
all drainage is disposed of to inland 
evaporation basins. Prolonged exposure 
to drainage water frora irrigation areas 
is dara.aging red gura and black box stands 
in sorae sraall areas along the Murray 
and elsewhere. 

Drainage water can only be used to advan­
tage in a few areas, where the salinit­
ies of soils and water are low and the 
land is frequently flushed by flood 
waters from the river. 

The Avoca block is an area v;here salting 
by rising groundwaters occurs naturally. 
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The application of irrigation water has 
aggravated the situation and now highly 
saline groundwater lies at depths of 
about 1.3 m over much of the northern 
part of the block. Salting here is a 
very serious problem because of its 
effects on the land and on the quality 
of water in the Murray River. 

To remedy this situation the saline 
groundwater level could be lowered by 
installing sub-surface drains, by pump­
ing from bores (where suitable aquifers 
exist), or both, and then releasing the 
water into the Murray Hiver at times of 
high flow, or by transporting it to an 
inland evaporation basin such as Lake 
Tyrrell. However, this latter scheme 
could cause salting around that lake, 
especially in wet years, and also along­
side any earthen channels used. The 
groundwater could also be piped to the 
sea or to evaporation basins within 
the Irrigation districts. There is great 
scope for iraproving the present situat­
ion by achieving better management of 
the farms, particularly with respect to 
the use of Irrigation water. 

Another alternative would be to stop 
irrigating this area and convert it to 
dryland farming, and use the irrigation 
water on more suitable and productive 
areas. 

Fire 

Fires lit by Aborigines and lightning 
have occurred in the semi-arid regions 

of Australia for thousands of years. 
The Aborigines lit fires to induce fresh 
growth, which attracted kangaroos and 
other anlraals that were hunted for food. 

The fuels in mallee vegetation consist 
of the litter of twigs, bark, and leaves 
beneath the raallee clumps, the porcupine 
grass between the clumps, and ephemeral 
grasses. The fuels accumulate slowly, 
and sufficient fuel to sustain severe 
fires builds up over 10—15 years. Most 
serious outbreaks of fire have occurred 
1—2 years after heavy rains, when the 
dense growth of grasses produced by the 
rains has dried out. The grasses carry 
the fire between clumps of mallee and 
the highly inflammable porcupine grass. 

The fires burn rapidly under the 
influence of the strong winds, high tem­
peratures, and low humidities character­
istic of the region. The strong winds 
may sweep the flames from clump to 
clump, and carry burning bark from the 
mallees downwind, starting new fires. 
The fires consume the low vegetation and 
kill the aerial parts of the mallees. 

In the Big Desert, the fuels differ 
from those of typical mallee areas. The 
heath, mallee-heath, and scrub-raallee 
forraations form dense,continuous, and 
highly inflammable fuels, and fires burn 
fiercely in them, consuming the low vege­
tation. The effects of a fire that 15 
years ago burned through raore than 
400,000 ha of the Big Desert are still 
visible from the air. 
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Fire has an Important role in regener­
ating and maintaining the diversity of 
heath formations, such as those that 
occur in the Big Desert. 

The forests and woodlands of red gum and 
black box that occur along the streams 
of the study area are less fire-
resistant than the mallees. Red gum 
does not usually produce lignotubers. 
After defoliation by fire, the green 
crowns are re-established by epicormic 

shootsfrom dormant buds under the bark. 
Very hot fires damage or kill the trees. 

The Iraportant fuels in red gum stands 
are dry grasses and branches, which are 
often moved about and heaped against the 
trees by floodwaters. Fires burn 
intensely in these accumulations of fuel 
and cause severe damage. 

Cypress pine, belar, and buloke are 
easily killed by flre, and fires in 

L i t t e r fuels accumulating beneath mallee clumps ( l e f t ) and burnt mallee near Hattah, 
6 months a f t e r the f i r e 
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these types are especially serious as 
the species do not regenerate readily. 

The hazard 

Fires occurred before European settle­
ment; they were a natural feature of the 
environment and often helped raeet the 
requirements of the Aboriginal inahbit-
ants. The area is now occupied by Euro­
peans, who have built new resources such 
as farms and towns and who place diff­
erent values on the natural i?esources of 
landscape, vegetation, fauna, and soils. 
Because wildfires can daraage or destroy 
these resources and values, they are now 
regarded as serious hazards. 

Since European settlement, the relation 
between fire and vegetation and wildlife 
has changed from that described above 
due to the greater frequency of fires 
now and the reduced area of natural hab­
itat available. Under these changed 
conditions, wildfires may destroy all 
the vegetation on a reserve and serious­
ly deplete wildlife populations. 

Wildfires pose a threat to crops, live­
stock, and buildings on farms, and it is 
clear that measures raust be taken to 
control fires on public land to prevent 
them spreading onto farms, 

Pires in woodlands and forests of red 
gum and black box, and in cypress pine, 
b^lar, and buloke, result in loss of 
timber resources as well as wildlife 
habitat and scenic values. 

Recovery of red mallee a t Wathe, 10 
years a f t e r a f i r e 

The presence of sheep, cattle, or rabb­
its can have drastic effects on recovery 
of the land after fire. If these 
animals are present to graze regenera­
tion and break up the soil surface, 
severe wind erosion may follow fires and 
the nature of the ground vegetation may 
be greatly altered. 

Detection and suppression 

Most fires in the study area are caused 
by people. Fires in the red gum areas 
are usually caused by careless use of 
camp fires. In the Sunset and Big 
Desert blocks, outbreaks are often lit 
deliberately, although lightning causes 
some fires in these areas. Fires are 
not frequent in the study area compared 
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with the number that occur In the dry 
forest vegetation elsewhere in Victoria. 

Fire detection is difficult in the long 
irregular string of red gura stands along 
the Murray River and the huge expanses 
of the Big Desert and Sunset blocks. 
Roads and tracks deteriorate rapidly, 
especially in the sandy country, and 
flre crews often have to travel for many 
hours to reach fire outbreaks. 

Mobile pumpers and long fire hoses are 
often used to obtain the large quantit­
ies of water needed to extinguish fires 
in the large timbers of the red gum 
stands. The most effective fire­
flghtlng equipment in the mallee areas 
is the large bulldozer - the long dist­
ances to water supplies restrict the use 
of tankers. 

Fire-fighting vehicles and equipment 
disrupt the vegetation and soils along 
the tracks and fire lines, and the 
effectiveness of mechanical fire-
suppression measures raust be weig.hed 
against their disadvantages. 

The use of fuel-reduction burning to 
prevent spread of fires in mallee vege­
tation is feasible, but it would involve 
great expense. Fire prevention work has 
been undertaken in a strip along part of 
the southern boundary of the Big Desert 
to protect neighbouring land; but there 
is no prospect at present of providing 
this protection along the whole length 
of the boundary. 

It is difficult to achieve affective 
patrols to prevent illegal lighting. 
There is little prospect of removing 
fuel in red gum areas by controlled 
burning. 

Weeds and Vermin 

An organism becoraes a hazard when its 
activities run counter to those of Man, 
and conflict with many other species is 
inevitable because Man's interests and 
activities are so diverse. While pest 
plants and anlraals are best known for 
the losses they cause in agricultural 
land, they also have considerable irapact 
on public land. 

The presence of weeds on public land 
causes concern for several reasons. On 
recreation areas, they may be aesthetic­
ally displeasing, cause discorafort 
through the presence of prickles or 
thorns, or have poisonous properties. 
In nature conservation areas they com­
pete with native plants and are aesthet­
ically undesirable, and measures to 
control thera raay be incompatible with 
management goals. In some situations 
weeds on public land may spread to 
adjacent land. 

Pest species of animals also present 
problems in the use and m.anagement of 
public land. For example, rabbits 
corapete with native fauna and feed vor­
aciously on the vegetation, thus leading 
to soil erosion and the elimination of 
some plant species. Control by poison-
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ing may kill sorae native anlraals and 
this ra.ay conflict with some of the alrais 
of manageraent. 

'Three factors that should be taken into 
account when considering the future use 
of land badly Infested with weeds and 
vermin are: 

^ v/hether they can be controlled 

* whether the raethod of control is 
comipatible with the use proposed for 
the area 

^ whether the proposed use will lead 
to the spread of weeds and vermiin. 

Host pest plants and anlraals are pro­
claimed noxious weeds or vermin, and 
their control is required by legislation, 
A raajor cost associated with vermin 
and noxious weeds on public land is the 
cost of control mieasures. 

Weeds 

The critical factors controlling the 
invasion of weeds onto undisturbed areas 
in̂ the Mallee are availability of soil 
noisture and nitrogen. Summer-growing 
perennial and annual weeds are more 
frequent on sandy soils than on clays. 

Table 12 records the occurrence of 
noxious weeds in the study area in 1970. 
The ratings are derived frora records of 
the number of parishes within each block 
m which a particular weed occurs. Many 

of these weeds are normally found only 
in agricultural situations and on road­
sides, but because large areas of public 
land are used for grazing, most of them 
occur on public land also. 

Skeleton weed is the ra:Ost widespread 
species, particularly on deep sands of 
low fertility, v/here it grov/s to the 
virtual exclusion of all other plants. 
It grows mainly on disturbed areas, but 

2i4.iW* 

Skele ton weed i s a m.ajor noxious weed 
of farmland in the Mallee 
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A - h i g h B - medium 

TABLE 12 

INCIDENCE OF -TOJflOUS WEEDS 

C - low D - n o t r e c o r d e d 

Species 

Amsinckia 
Bathurst burr 
Bindweed 
Blackberry 
Boneseed 

Boxthorn 
Buffalo burr 
Californian burr 
Caltrop 
Camel thorr: 

Colcynth 
Dodder 
Drooping prickly pear 
Erect prickly pear 
Fennel 

Five-spined saltbush 
Flax-leaved broom 
Hemlock 
Hoary cress 
Horehound 

Ivy-Isaf sida 
Khaki weed 
Musk weed 
Noogoora burr 
Nut-grass 

One-leaf cape tulip 
Onion weed 
Pampas Illy-of-the-valley 
Paterson's curse 
Perennial ragweed 

Prairie ground cherry 
Sand rocket 
Skeleton weed 
?oi;rsob 
"L'lny burr-grass 

Spiny emex 
Spiny rusti 
Stlnkwort 
Sweet briar 

Thistle - golden 
hard head 
saffron 
slender 
soldier 

spear 
spotted or 
variegated 
star 
stemless 

Thorn apple 
Tree cf heaven 
Two-leaf cape tulip. 
Wheel cactus 
White horse nettle 

Wild garlic 
Wild mignonette 
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in uncleared areas has Invaded lunettes 
and dunes where rabbits have prevented 
regeneration of native vegetation after 
flres. 

Control of skeleton weed can be achieved 
by planting lucerne. Recently, biolog­
ical control using rust fungus, m.ite, 
and midge has been tried. While these 
agents may prove successful, control of 
skeleton-weed ra.ay lead to invasion by 
other weeds, or to soil erosion, 

Horehound is also widespread throughout 
the study area. It is a special problem 
in Hattah Lakes and Wyperfeld National 
Parks, particularly along Outlet Creek 
system in the latter. 

Although not a noxiou 
is a widespread summe 
weed found on almost 
in the study area. I 
able concern to farme 
toxic properties but, 
vatlon, no successful 
available. Like many 
germinates following 

s weed, heliotrope 
r-growing annual 
any cultivated land 
t is of consider-
rs because of its 
apart frora cultl-
control m.ethod is 
suraraer annuals, it 
each summer rain. 

The noxious annual weeds are character­
ized by a group of burry and prickly 
plants - Bathurst burr, caltrop, spiny 
burr-grass, spiny emex, Californian 
burr, noogoora burr, saffron thistle, 
and stemless thistle. These plants are 
prevalent on much of the public land 
in the study area, including roadsides, 
reserves, and land held under grazing 
leases or licence. Many are character­

ized by successive germinations and the 
ability to flower and fruit under ad­
verse conditions. 

Another group of annual weeds are the 
exotic species that have invaded the 
native vegetation in the partly cleared 
and grazed areas. Representative spec­
ies are barley grass, Brom.us spp., and 
the medics. 

Some other weeds that are comimon in the 
study area are amsinckia, onion weed, 
Paterson's curse, spear thistle, stlnk­
wort , and the Mediterranean turnip. 

Vermin 

The declared vermin animals found in the 
Mallee are rabbits, foxes, pigs run 
wild, and wild dogs. In addition, house 
mice, feral cats, kangaroos, and emus 
are considered to be pests in some circ­
umstances. Dingoes and wild dogs were 
once important but are no longer a 
problem. 

Rabbits are widespread in the study 
area, but raay be absent from the undis­
turbed scrub in the west of the Big 
Desert and Sunset blocks. They do not 
require supplies of free water. On 
farms rabbits compete with stock for 
pasture and on public land they cause 
severe daraage to the vegetation, deplet­
ing wildlife populations and initiating 
soil erosion. Methods used to eradicate 
rabbits when their nurabers built up to 
plague proportions have included poison-
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ing with 1080, infecting with m.yxora.a 
virus, ripping warrens, and professional 
trapping and shooting. In the Kulkyne 
fcrest a 10-year prograrairae of poisoning, 
rayxoraia, and ripping warrens has reduced 
the rabbit population to a very lov; 
level. 

Feral cats are v/ldespread in the study 
area, but are raiore coramon on farms than 
in scrub. These cats are opportunistic 
preda,tors and scavengers, and their diet 
depends upon the availability of prey 
species. In undisturbed scrub, small 
native ra.araimials form a great part of 
their diet, whereas rabbits and house 
ra.ice are the raain ra.ammLals they eat in 
farra.ing areas. 

Foxes are also widespread in the study 
area. They ra.ainly live on rabbits, 
mice and carrion sheep, although raost 
also eat herbage and some eat birds and 
insects. Native ra.aramals are a raiinor 
source of food in the Mallee, in contrast 
to eastern Victoria. 

-. -1 
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A r a b b i t warren a t Pine P l a i n s , showing 
the prim.ary feed ing area and loss of 
v e g e t a t i o n from the s a n d h i l l s in the 
background 

V;'ild pigs ar 
River block, 
can root up 
for food. A 
present on a 
ally not reg 
iraportant fo 
animal pests 
predation by 
ive maramals. 

e found ra.ainly in the Murray 
They are omnivorous,"and 

large areas while searching 
Ithough feral house ra.ice are 
11 blocks, they are gener-
arded as pests and are an 
od source for several other 

Their presence ra.ay reduce 
these animals on small nat-

Occasionally, v/hen summer rainfall foll­
ows a ra.lld winter and a food supply is 
available, the ra:0use population grows to 
plague proportions, and inflicts severe 
losses on farras and towns. The last 
plague was in I969—70, and predation an( 
poisoning failed to control it. Natural 
causes eventually reduced the numbers to 
normal levels. 
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Erus and kangaroos can create serious 
problems on farras by dara.aging fences 
and crops and eating fodder. On public 
land, the populations of these species 
sometim.es reach high numbers and the on­
set of adverse conditions such as 
drought results in many deaths. Such 
populations on public land ra^ay have to 
be controlled to prevent invasion of 
farmlands and excessive grazing pressure 
on native vegetation. 

European carp 

European carp was introduced into the 
Murray River at Mildura in the early 
1960s. It has spread rapidly and is now 
comm.on throughout the lower reaches of 
the river. Carp has been formally de­
clared a noxious fish. It is omnivorous 
and competes with native fishes for 
food. When feeding it stirs up the mud 
on the bottom, of lakes and strearaiS, and 
uproots aquatic vegetation. This 
changes the aquatic environment and 
makes it unsuitable for native fishes, 
European carp has greatly accelerated 
the decline in native fish populations. 
There is no m.ethod of control at 
present. 

cultural areas, and some fungi are also 
iraportant there. 

Australian plague locust 

Australia contains more than 500 species 
of grass-hoppers and locusts. Most are 
harrailess, although several species are 
agricultural pests that feed on a var­
iety of cultivated plants and pastures. 

The most im.portant cf these pests is the 
Australian plague locust C h o r t o i o e t e s 
t e r m i n i f e r a (Walk). This locust is 
found over large parts of the drier in­
land areas of Australia, and is of eco­
noraic im.portance as a pest in Victoria 
in those years when flying swarms enter 
the State frora the breeding grounds 
further north. The locust does breed 
to a sra.all extent in north-western Vic­
toria, but the nurabers are usually too 
sm.all to be significant. Noteworthy 
invasions by flying swarras occurred in 
the summers of the follov/ing years: 
1869--73, 1875, 1934, 1946, 1950, 1953, 
and 1971—73. Open country with bare 
scalded areas, which are quite often 
on public land, are favoured egg-laying 
sites. 

Insect pests 

The common pasture pests - cockchafers 
and red-legged earth mites - are present 
on the dryland farms. Gum.-leaf skelet­
onlzer Eraba lugens and lerps may cause 
occasional damage in red gum stands. 

insects cause losses in the horti-
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BLOCK DESCRIPTIONS 

For each block (shown on Map No. 1) 
this part describes the characteristics 
and nature of the land, its capabilities 
for various uses, and the likely hazards 
and conflicts Involved with such uses. 
It finally highlights those capabilities 
or other features that are of special 
significance, 

A consistent format of headings and 
sub-headings has been used so that the 
reader can readily find specific in­
forraation within one block and compare 
it with others. The discussion under 
most sections refers specifically to 
public land. 

Capability 

This term refers to the suitability of 
public land for various uses, Assess-
m;ent is based on a number of consider­
ations, including the Inherent charact­
eristics of the land. Its proximity to 
centres of population, the relative 
scarcity of the land type, and the 
hazards associated with the various 
uses, 

In most cases this report deals with 
capabilities in general terms, because 

the amount of information available 
varies frora block to block, and because 
sorae values are difficult to quantify. 
In assessing capability, coraparlsons 
have been made with other blocks and 
with other parts of the State. 

Capability for agriculture 

In the Mallee the capability (potential 
productivity per unit area) of land for 
non-irrigated agriculture depends on 
soil type and rainfall. Using these 
criteria, the wheat-growing potential of 
the public land in each block has been 
assessed by coraparing it with the agri­
cultural land in the district, assuming 
an average level of raanagement. The 
assessments refer to wheat-growing 
potential because it is estiraated that 
on most farms 70—80 % of gross Income 
is derived from cereal production, with 
85^ of this coming from wheat. 

Although the Mallee produces about 
40^ of the State's wheat, yields in 
the region - 1.3 tonnes/ha in the south, 
1.1 tonnes/ha in the centre, and 0.9 
tonnes/ha in the north - are low 
compared with the State average of 
1.45 tonnes/ha, and 1,7 tonnes/ha for 
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the Wimraera, 

Thus on a State-wide basis, the produc­
tivity of the Mallee, and especially the 
central and northern Mallee, is low. In 
addition, recurring droughts, as v/ell as 

reducing farmers' returns, lead to wide­
spread erosion of soils on farms. These 
factors are also considered in assessing 
agricultural capabilities of the public 
lands of the study area. 
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A. General 

(1) Location and present tenure 

This block contains the flood-plain of 
rhe Murray River downstreara from Swan 
Hill. The block boundary lies within 
3—5 km of the River, except in the 
Hattah—Kulkyne and Ned's Corner areas, 
where it is up to 15 km from the present 
course of the River. 

Public land in the block covers a total 
of 120,700 ha; most of It is reserved 
forest, with about 24,000 ha of Crown 
land in the section west from Mildura, 
and 800 ha of National Park near Hattah. 
It consists of many relatively small 
areas strung out along the length of the 
River. The largest areas of public land 
are at Hattah—Kulkyne and on Wallpolla 
and Lindsay Islands. 

(2) General description 

The public lands of the block are con­
fined to the flood-plains of the Murray 
River and most are in the Lindsay 
Island land system. The flood-plain is 
cut by many billabongs and anabranches. 
.'Woodlands and forests of red gum and 
clack box are the most coramon vegetation 

types. West of Mildura the block in­
cludes an older terrace now carrying 
saltbush vegetation - this is in the 
Ned's Corner land system. Full descrip­
tions are given in the Land Systems 
chapter. 

fe.i^ 

Dense warrego g ra s s beneath red gum 
s a p l i n g s , Kulkyne f o r e s t 
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(3) Present use 

The lands along the Murray River are 
used for recreation, timber production, 
nature conservation, and grazing. 
Swiraraing, boating, fishing, and pleasure 
driving are the main recreational activ­
ities, although camping and hunting are 
also important. Nature conservation and 
carefully controlled recreation are the 
raain uses of the Hattah Lakes National 
Park. 

The forests and woodlands of red gum and 
black box produce fencing and vine-
trellis materials, and some logs and 
sleepers. Almost all the public lands 
Carry cattle, which graze native vegeta­
tion, and sheep are also grazed in the 
far north-west. 

B. Nature of the Land 

(1) Climate 

Average annual rainfall ranges from 325 
mm at Swan Hill to less than 250 mm at 
the South Australian border. The rain­
fall is very variable. 

(2) Geology and physiography 

Plains and terraces of the clays, silts, 
and sands of the Coonambidgal Forma­
tion comprise the major component of 
this block. Oxbow lakes, anabranches, 
and scroll patterns provide minor 
relief on these predorainantly flat land 
forms. 

In a few areas, notably Hattah—Kulkyne, 
hummocks and dunes of the Woorinen 
Forraation sands have been deposited over 
the fluvial clays. In the north-west, a 
layer of windblown dust overlies the 
vast upper terrace near Ned's Corner. 
Dunes and sheets of the Woorinen Forma­
tion sands and clays have been deposited 
on the edge of fluvial deposits, and in 
a few places extend to the river bank. 
The Lowan Sand abuts the fluvial depos­
its on the western edge of the Kulkyne 
forest, 

Although storages upstream, and weirs 
and locks, permit intensive regulation 
of the River, it still floods at least 
the lower parts of this block about 
every 5—7 years, filling the lagoons 
and billabongs. 

(3) Soils 

Grey cracking clays are the dominant 
soil type. Heavy-textured calcareous 
duplex soils occur on the upper terrace 
near Ned's Corner (west of Mildura) and 
on occasional lunettes. Reddish yellow 
sandy loaras occur on the hummocks in the 
Kulkyne forest. 

(4) Vegetation 

Forests and woodlands of red gura grow 
along the river and around the creeks 
and lakes. Associated species are 
willow acacia, eumong, and, on some 
sites, dense stands of warrego grass and 
swamp couch. x 
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Portion of King 's B i l l abong near Mildura 

Higher, less frequently flooded sites 
carry large areas of black box wood­
lands. Comraon understorey species are 
moonah, small cooba, prickly bottle 
brush, lignum, and spear grass. Salt­
bush woodland - black box over old-man 
saltbush - occurs in scattered stands on 
rarely flooded land west of Mildura. 
Other plants found under black box (and 
on broad treeless plains common in the 

10605/73-13 

north-west of the block) Include salt­
bushes, basslas, blown grass, leek lily, 
groundsel, blue rod, yellow poverty 
weed, and river bluebell. Slender 
cypress plne, belar, and buloke grow on 
sandhills in the Kulkyne forest, over 
sraall cooba and hara-and-eggs daisy. 
These and raany of the black box stands 
were cut over during the early days of 
settlement, and are now very open. 
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Eight kurrajong trees on the river bank 
in the Nyah forest have proably grown 
frora seed carried by the river from the 
north-eastern highlands. 

Dense lignura scrub occurs in low swampy 
areas, often with reeds and nitre bush. 
Other conmion plants of wet locations are 
common reed, spiny flat-sedge, water-
wort, eelweed, river mint, small spike-
rush, and cumbungi. 

West of Mildura an extensive plain 
carries saltbush forraation dorainated by 
bladder saltbush and bluebush. Common 
plants in this formation include basslas, 
native goosefoot, rounded noon-flower, 
desert glasswort, grey glasswort, soft-
horned saltbush, nitre bush, thorny 
saltbush, and New Zealand spinach. Of 
the now widespread Introduced annual 
grasses, barley grass, camel grass, and 
brome grass are the most common. Native 
cane grass is common in shallow depress­
ions . 

Woodlands of b laak box on a r a r e l y 
f looded s i t e 

(5) Fauna 

The habitats of the Murray River block 
support diverse populations of verte­
brates. Birds are the best-represented 
group, and more than 200 species utilize 
the habitats occurring in this area. 
The red gum and black box woodlands 
along the river are very iraportant for 
maintaining avian populations in the 
Mallee, as many birds utilize both these 
habitats and the drier areas in the Sun­
set and Big Desert blocks. Many water-
birds and waders occur along the Murray 
and Include several species that are 
rare in Victoria. 

The other vertebrate groups are also 
well represented in this block. At 
least three reptiles, five amphibians, 
two raammals, and most of the Mallee fish 
species are found in (or along the 
raarglns of) the permanent waters of the 
Murray and its anabranches. The red gum 
and black box woodlands are inhabited by 



181 

about eight species of reptiles, two to 
four of amphibians, and eight of raamm­
als. In Victoria, the red kangaroo is 
restricted to the woodlands of the 
Kulkyne forest, the adjacent eastern 
part of the Sunset block, and the salt­
bush plains of the far north-west. 

C. Capabilities 

(1) Nature conservation 

The capability for nature conservation 
is high. This block contains a strip of 
well-watered land in a semi-arid 
cliraiate, and contains a rich flora and 
fauna that differ markedly from those of 
surrounding dry country. 

The raajor occurrences of red gum--black 
box woodlands in the study area are in 
this block. These vegetation types are 
not well represented in existing nature 
conservation reserves. The aquatic 
plants of the river, creeks, and lakes 
are not found in the dry country and are 
an imiportant habitat coraponent for the 
wildlife. The section of the block west 
of Mildura contains extensive stands of 
saltbush and bluebush and, although this 
association is widespread in Central 
-Australia, this is the only large area 
of it in Victoria. 

Appendix 4 lists 24 rare or localized 
plants that occur in this block - raore 
than for any other block. Most occur in 
the section frora the Kulkyne forest to 
the South Australian border. Many of 

-y-̂  

The barn owl nests in t ree hollows, and 
inhab i t s the woodlands along the River 

the plants are Central Australian spec­
ies with distribution extending into 
the far north-west of Victoria. 

This block contains very important 
habitats for birds and raore than half 
the birds recorded in Victoria have been 
recorded here. The aquatic habitat is 
used by more than 100 species, of which 
almost one-third are waders, including 
sorae intercontinental migrants. Most of 
the bird groups that normally Inhabit 
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the dry country have been recorded 
breeding, resting, or feeding in the 
woodlands associated with the river. 
The river habitats also act as a refuge 
for raany birds of the dry country during 
droughts. 

Other vertebrate groups are also well 
represented. The mararaals, reptiles, and 
amphibians are each represented by about 
10 species. Within this study area the 
habitats of this block are Iraportant for 
the red kangaroo, feather-tailed glider, 
platypus, eastern water rat, three 
species of tortoise, two skinks, and the 
brown snake. Most of the 27 fishes 
recorded from the Mallee occur in the 
permanent waters of the Murray River and 
its anabranches. 

Island. The Kulkyne forest and adjacent 
Hattah Lakes National Park cover about 
33,000 ha, and have more diversity than 
the other areas. In addition to the 
river environraent they include 13 
lakes, broad treeless plains, and sand­
hills and hummocks carrying slender 
cypress plne with some buloke and belar. 
Large areas of mallee lie to the west. 

Wallpolla Island is contiguous with an 
area of saltbush, and covers 12,000 ha. 
Lindsay Island is also contiguous with 
saltbush on public land and with large 
areas of dry country in the Millewa 
block. 

The condition and use of land in New 

The woodlands and wetlands of Kings 
Billabong, 5 km south-east of Mildura, 
contain diverse flora and fauna, and are 
well known by naturalists. 

Cliffs in the banks of the Murray River 
at Red Cliffs, Merbein, and Boundary 
Point (on the Victorian—South Australia 
border) are of geological interest. 
Aboriginal skeletons have been excavated 
from the land west of Mildura, and the 
block contains canoe trees, m.iddens, a.nd 
ovens. 

The public land comprises many sraall 
areas, originally reserved for timber 
production, strung out along the River. 
The largest of them are the Kulkyne 
forest, Wallpolla Island, and Lindsay 

Open woodland of slender cypress pine on 
sandhi l l s in the Kulkyne fo res t 
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South Wales directly across the Murray 
River from these public land areas 
affect their suitability for nature con­
servation (and also recreation). The 
tenure of the land across the River frora 
the Kulkyne forest is mainly Western 
Lands Lease and State Forest, with two 
freehold blocks. Opposite Wallpolla 
Island, about half the land in Western 
Lands Lease and half is alienated. Most 
of the land opposite Lindsay Island is 
alienated. The utilization of trees is 
controlled on Western Lands Leases and 
State Forest but not on alienated land. 

(2) Recreation 

The capability for recreation is high. 
In the hot climate and waterless en­
vironment, the Murray River is used for 
swiraraing and boating and the tall 
forests and woodlands are used for camp­
ing picnicking, hunting, and pleasure 
driving. Sandy beaches close to the 
main towns receive the most use. 
Hunters and fishermen use all the public 
land frontage to the River. In addition 
to the areas close to towns, the Kulkyne 
forest and Hattah Lakes National Park 
are becoming popular, and the use of 
these areas should Increase as they 
becorae better known and access to thera 
is improved. 

It has been proposed that an Aboriginal 
museum, depicting the life and culture 
of the Murray River Aborigines, be built 
on Bumbang Island at Robinvale as a 
tourist attraction, 

^^ . ,-:;-Sli-̂ U ̂ .£ 

A picnic spot in the Piambie foree t 

A shelter has been built in the Piambie 
forest on the site from which Major 
Thomas Mitchell sketched a lagoon, 
during his voyage down the Murray in 
1836. The area is clearly recognizable 
from the sketch, and is known as Major 
Mitchell's Lagoon. 

(3) Timber production 

The capability for timber production is 
high when considered in relation to the 
study area, but is low to moderate on 
a State-wide basis. Red gum grows to 
large sizes suitable for sawlogs, sleep­
ers , poles, and piles, and the smaller 
black box timbers are used for fence 
posts, vine trellises, and other farm 
structures. 
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Valuable red gum forests occur between 
Colignan and Kardadoc, and upstream from 
Wemen. Lindsay Island and Wallpolla 
Island are also suitable for tiraber 
production. Black box stands suitable 
for tiraber production are widely dis­
tributed . 

(4) Agriculture 

Because of their unfavourable raolsture 
characteristics, the heavy clay soils of 
this block are not as productive for 
cropping, particularly in dry years, as 
the lighter soils on adjacent areas. 
Productivity decreases raarkedly towards 
the north-west, due to the lower rain­
fall. On a State-wide basis, capability 
for wheat-growing and dryland grazing is 
low. However, raany areas have a mod­
erate capability to produce irrigated 
pasture. 

The block has a low capability for 
grazing stock on the native vegetation. 
Frequently-flooded areas on which swarap 
couch or warrego grass grow are the more 
productive sites. The saltbush plains 
at Ned's Corner have a low capability 
corapared with well-watered sites near 
the River. On a State-wide basis, pro­
duction from these areas is very small. 

The block has a high capability for honey 
production. Red gum is one of the 
State's most important nectar-producing 
trees, and large numbers of hives are 
moved to the area when a good budding 
occurs. Usually some parts of the River 

are productive every year. Black box is 
also a valuable species. 

(5) Minerals 

No comraercial resources of rainerals are 
known to occur in t h i s block. 

(6) Utilities 

A 220-kV transraiission line (Kerang to 
Red Cliffs) runs in a 52-metre easeraent 
through the Kulkyne forest. 

D. Hazards and Conflicts 

The erosion hazard in this block is 
generally low to raoderate, but is severe 
on isolated dunes and lunettes. Reclam­
ation of eroded dunes in the Kulkyne 
forest has begun. Scalds are comraon in 
the saltbush areas west of Mildura. 

Rabbits are a constant threat - numbers 
fluctuate widely, but are low at present. 
Wild pigs and goats are present in the 
Kulkyne forest, and cause sorae daraage. 
Weeds and exotic plants are present 
throughout though none is is a serious 
problem at present. Fire is a hazard in 
the suraraer raonths - raost fires in this 
block are lit by carapers and fisherraen. 

Conflict occurs between grazing stock on 
native vegetation and nature conserva­
tion. The aira of nature conservation is 
to retain the full range of native 
animals and plants that occur naturally 
in an area. Stock graze the vegetation 
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selectively, choosing species that con­
tain little fibre and lack a strong 
taste. These species tend to become 
rare and disappear, and are replaced by 
unpalatable and woody species, including 
exotics. The degree to which this 
happens depends on the grazing pressure, 
or stocking rate. Once degeneration of 
the natural vegetation has reached a 
certain stage, removal of stock will not 
result in return to the original climax 
condition. Instead, a disclimax, with 
exotic species dorainant, establishes. 
If heavily over-grazed, the vegetation 
becoraes so weakened that soil erosion 
occurs, with consequent deterioration of 
the soil resource. 

In the Mallee, grazing has been partly 
responsible for preventing the regenera­
tion of the cypress plne stands. In a 
few areas where grazing has been stopped 
and rabbits brought under control, some 
regeneration of pine has taken place. 

Grazing conflicts directly with the con­
servation of native animals. Trampling 
and browsing by stock change the struc­
ture and nature of the low vegetation, 
thus altering the habitats of the 
ground-dwelling animals. In particular, 
trampling disrupts the breeding of 
animals that nest on the ground. 

Stock also compete with native animals 
for food. Although in some cases stock 
and the native herbivores prefer differ­
ent species of plants, in time of 
drought when food is scarce the two 

groups are thrown into direct competit­
ion. 

It is clear that grazing conflicts 
seriously with nature conservation. 
However, in areas where nature conserva­
tion is not of prime importance, the 
impact of grazing can be reduced by 
careful management based on controlling 
stock numbers according to the condition 
of the vegetation. The location of 
watering points and subdlvlslonal fenc­
ing is also Important. Rabbit control 
is essential. 

Grazing has sorae beneficial aspects. 
Watering points Installed for stock also 
serve native animals and allow them to 
make better use of areas distant frora 
natural water supplies. Stock can 
reduce the fire hazard on sorae public 
lands by removing a proportion of the 
grassy fuels . 

Conflict between grazing and recreation 
exists where fences, gates, and signs 
discourage people from entering and 
travelling through public land, and 
where the presence of sheep or cattle 
detracts from the naturalness of an 
area. One the other hand, for some 
people the stock would add to the 
interest of an area. 

E. Significance 

The Murray River block has significance 
for nature conservation, recreation, and 
timber production. 
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2. MILLEWA BLOCK 

A. General 

(1) Location and present tenure 

This block extends from Red Cliffs to 
the South Australian border, and lies 
between the very large area of the 
Sunset block and the flood-plains of the 
Murray River block. 

The public land covers 93,200 ha (about 
23^ of the total area of the block). It 
consists of a large area on the South 
Australian border, an area adjacent to 
the irrigated lands at Red Cliffs and 
Mildura, and several smaller parcels. 
All of it is Crown land, except for 
about 2,600 ha of reserved forest at 
Yarrara. 

(2) General description 

Belar woodlands, grasslands and big 
raallee on undulating land forms - dunes, 
hummocks, and plains - are characterist­
ic of this block. It also contains sorae 
salt and gypsura flats. Most of the pub­
lic land is in the Millewa land systera, 
and two areas in the west are in the 
Raak land system. These are described 
in the Land Systems chapter. 

(3) Present use 

Almost all the public land is held under 
lease or licence for sheep-grazing. 
Sorae of it, including most of the small 
areas south of Mildura, has been cleared 
for wheat-growing. Some parts of the 
public land west of Red Cliffs are used 
for disposal of saline drainage water, 
and for tipping rubbish. Calcrete 
(gravel) is also extracted frora this 
area. 

B. Nature of the Land 

(1) Climate 

Average annual rainfall ranges from 260 
mm in the south to less than 250 ram in 
the north-west. The rainfall is highly 
variable. 

(2) Geology and physiography 

The Woorinen Formation lies at the surf­
ace over most of this block. In the 
centre and north it has been fashioned 
into hummocks, plains, and dunes, and in 
the south into dense longitudinal dunes. 
Two large areas of salinas and gypsum 
playas (Yamba Forraation), containing 
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many transverse dunes of gypsum, lie in 
the west near the South Australian 
border. 

(3) Soils 

Mediura-textured calcareous gradational 
soils, red sands, and shallow soils on 
limestone are the dominant soil types. 
Some brownish calcareous clays occur on 
broad plains, and saline soils occupy 
the gypsum and salt flats. 

(4) Vegetation 

Grasslands, savannahs, 
big mallee occur throu 
public land. In the g 
coraraon native species 
and wallaby grasses. 
duced annuals - such a 
camel grass, brome gra 
are now coramon as a re 
and unpalatable specie 
have become widespread 

woodlands, and 
ghout most of the 
rasslands the most 
are spear grass 
A number of intro-
s barley grass, 
sses, and medics -
suit of grazing, 
s such as basslas 

The savannahs consist 
clumps of big raallee 
over a layer of grass 
commonly found in the 
tions are duraosa, whi 
mallees. Belar and s 
pine are the main woo 
following trees and t 
throughout the block: 
sporum, wait-a-while, 
small cooba, baliart, 
hop-bush, sugarwood, 
Common low shrubs and 

of widely spaced 
and pine and belar 
es. The eucalypts 
big mallee forma­
te, and acorn 
ome slender cypress 
dland species. The 
all shrubs occur 
weeping pltto-
umbrella wattle, 
desert cassia, 
and cattle-bush. 
herbs include ruby 

Savannah - b ig mal lee and g r a s s l a n d 

saltbush, basslas, pale turpentine bush, 
frosted goosefoot, weeooka, cottony 
saltbush, and twlnleaf. 

The Yarrara forest contains woodlands of 
belar with a few sraall areas of big 
raallee. The forraer plne stands of this 
area were decimated by the 1942 — 45 
drought and the subsequent beetle 
attack. The stands of belar and the 
pine remnants in this area are the most 
extensive in the north of the study 
area. 

Saltbush mallee occurs In a few areas, 
notably west of Mildura. The public 
land west of Red Cliffs carries big 
raallee, grassland, and belar woodlands. 

The two large areas of gypsura playas and 
salinas west of Morkalla carry saltbush, 



(5) Fauna 

An open s tand of ruby s a l t b u s h 

with mallee, saltbush-mallee, and grass­
land on copi rises. Saltpans and stands 
of samphire are rare in these areas. 
Bladder saltbush, bluebush, ruby 
saltbush, and basslas are the main salt­
bush species. Dumosa, acorn, and white 
mallees occur on the nura.erous transverse 
dunes. Native herbs found throughout 
include billy-buttons, dense crassula, 
and sand spurrey. Many introduced 
species are also present. Including 
camel grass, barley grass, Arabian 
grass, and Indian hedge raustard. 

Although this block has not been recent­
ly surveyed for animals, it is iraportant 
because it contains large areas of plant 
communities - grasslands, big mallee, 
and belar woodlands - not well represent­
ed in other blocks. Along the South 
Australian border it forms a connection 
between the Murray River and the Sunset 
block, and this facilitates raoveraent of 
birds (and possibly sorae of the larger 
raammals) between the Murray River and 
the drier inland areas. 

Echidnas, fat-tailed dunnarts, brush-
tailed possums, and western grey kanga­
roos have been recorded in this block, 
and a population of red kangaroos still 
exists in the north-western corner. 

No detailed information is available on 
reptiles, but many of the species 
present in the Sunset block probably 
also inhabit the Millewa block. 

Amphibians and fishes are poorly rep­
resented in this block - a few species 
ra.ay occur in the public lands near the 
Murray River and in farm dams through­
out the area. 

C, Capabilities 

(1) Nature conservation 

The capability for nature conservation 
in the western part of the block is 
high. Here the public land contains a 
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mosaic of vegetation types that does not 
occur elsewhere in the State. The belar 
woodlands, the grasslands and the salt­
bush are of particular Interest. The 
belar woodlands in the Yarrara forest 
are an outstanding example of this 
vegetation type. 

Although the fauna of the block is not 
well known, the public lands in the west 
would have moderate capability for fauna 
conservation because of the varied 
habitats present, and because this land 
links the wetter lands of the Murray 
River with the dry Sunset block. The 
population of red kangaroos in the 
north-west Is Iraportant, as this species 
has a limited range in Victoria. 

At Its northern edge, the vegetation of 
this block has a long common boundary 
with the saltbush and red gum—black box 
woodlands of the Murray River block. 

All land in South Australia adjacent to 
this block has been cleared for agric­
ulture , 

(2) Recreation 

The capability for recreation is raod­
erate, although use at present is very 
low. The public lands in the west of 
the block contain a variety of vegetat­
ion types, and the combination of grass­
lands, woodlands, and big mallee is 
visually attractive. Interesting salt­
bush plains lie within the block and 
just to the north. The Sturt Highway 

passes through this area, and a water 
supply for the northern part of the 
block could be drawn from the Murray 
River. 

The large area of public land (10,250 
ha) west of Red Cliffs has a moderate 
capability for recreation and education, 
as it contains grasslands, woodlands, 
and big mallee, and is close to the 
Sunraysia district, a major population 
centre, 

Belar woodland in the Yarrara fo res t 
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(3) Timber production 

Capability is low. The stands of belar 
and the plne remnants are suitable for 
sorae uses, but little utilization takes 
place. 

(4) Agriculture 

The rainfall this block receives is 
raarglnal for wheat-growing, and varies 

considerably. The bulk of the public 
land, which lies in the west and north­
west of the block, probably receives 
less rain than the settled areas, and 
for this reason, even though the soils 
are sirailar, it has a lower capability 
for agriculture. The productivity of 
the settled area (0.9 tonnes of wheat 
per ha) is low on a State-wide basis. 
In addition, the wind erosion hazard, 
especially on the dunes, is severe in 
this dry climate. 
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Emus inhabi t most of the hab i ta t s of 
the study area 

The saline soils are not suitable for 
agriculture. 

The area has a low capability for graz­
ing based on the native vegetation. The 
grasslands are the more productive areas. 
Grazing has lead to soil erosion and 
deterioration of pastures. 

The block has a moderate capability for 
honey production based on ra.allees and 
sugarwood, although its remoteness 
results in a low level of use at pres­
ent , 

(5) Minerals 

Shallow deposits of calcrete occur 
through the area. Those on the public 
land near Red Cliffs have been extens­
ively utilized, and the deraand exists 
for further utilization. Extensive 
deposits of gypsura occur near the South 
Australian border west and south-west of 
Morkalla, but are not utilized at 
present. 
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(6) Utilities 

Pits from which calcrete (limestone 
gravel) have been removed are used as 
rubbish tips on the public land near Red 
Cliffs. Depressions and saltpans in 
this area are used as evaporation basins 
for saline drainage water from the 
adjacent irrigation districts. 

The Army's Sunset Training Area Includes 
the public land in the west of this 
block, and extends as far north as the 
Sturt Highway. 

D. Hazards and Conflicts 

Due to the dryness of the cliraate, a 
wind erosion hazard exists on all land 
in this block, and is most severe on the 
dunes. The native vegetation maintains 
stability on the public land except 
during droughts, when over-grazing 
occurs, resulting in erosion of dunes 
and flats with consequent degeneration 
of the grasslands. 

Rabbits pose a constant threat, although 
numbers are reasonably low at present. 
There is a moderate flre hazard, partic­
ularly after wet seasons when the grass­
lands carry heavy accumulations of fuel. 

Conflicts between grazing and nature 
conservation and recreation are dis­
cussed in the Murray River block (see 
page l8l). 

Conflict exists between nature conser­
vation and recreation and the extraction 
of calcrete frora shallow pits. These 
operations leave large areas of rubble 
on which few plants grow. Reclamation 
of these gravel pits, using well-known 
techniques, would reduce their Impact on 
the environment. 

There is some conflict between disposal 
of saline drainage water into depress­
ions on public land, and nature conser­
vation. 

At the Cardross Lakes, west of Red 
Cliffs, stands of belar have been killed 
by drainage water. However, this method 
of disposal of the water may be pre­
ferable to the alternatives, and the 
dryland habitats have been replaced by 
shallow lakes, which have considerable 
value as habitat for waterbirds. 

E. Significance 

This block has significance for nature 
conservation and recreation. 
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3. SUNSET BLOCK 

A. General 

(1) Location and present tenure 

The Sunset block stretches frora. the 
edges of the Murray River flood-plain 
near Hattah and Nowingi to the South 
Australian border. The Ouyen Highway 
forras the southern boundary. 

Of the 661,700 ha of public land in the 
block, 645,200 ha form the one vast area 
known as the Sunset country. Numerous 
sraaller areas lie near the southern 
boundary of the block. Alraost all the 
public land is Crown land. In the east, 
the block includes 16,000 ha of the 
Hattah Lakes National Park and 3,300 ha 
of the Kulkyne reserved forest, and 
there are sraall areas of reserved forest 
near Wymlet and at MurrayviUe. 

(2) General description 

Dunes of the Central Mall 
and Irregular dunes of th 
system predominate in thi 
carry mallee, hummock gra 
scrub-mallee. In the sou 
salt and gypsum flats of 
systera are bare or carry 
saline plains, transverse 

ee land system 
e Berrook land 
s block. They 
ss-raallee, and 
th and east, 
the Raak land 
saltbush. Non-
dunes, and 

lunettes associated with the flats carry 
grasslands, woodlands, and big mallee. 
In the central south of the block, 
plains carry grassland and big mallee. 

(3) Present use 

Grazing sheep, and to a lesser extent 
cattle, on native vegetation is the ratain 
forra of land use in this block. Some 
areas of Crown land held under grazing 
lease or licence have been cleared for 
wheat-growing and grazing. The eastern 

S a l i n a s ( s a l t l akes ) on the Raak P l a i n 
(obl ique a e r i a l photograph) 
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section in the National Park is used for 
nature conservation and low-Intensity 
recreation. The Pink Lakes, which lie 
north of Linga, are also used for low-
intensity recreation. Salt is harvested 
from the Pink Lakes, another lake to the 
south-west, and from the south of the 
Raak Plain. Gypsura is mined from sev­
eral leases on the Raak Plain, and the 
land north of Cowangie and north of 
Tutye. Eucalyptus oil is distilled from 
the leaves of mallee eucalypts in the 
south-west of the block. Part of the 
area is used for Army training. 

Nature of the Land 

(1) Climate 

.Average annual rainfall varies from 300 
mm in the south to less than 275 mm in 
the north. Rainfall is very variable. 

(2) Geology and physiography 

Dense longitudinal dunes of the Woorinen 
Formation cover most of this block. A 
long tongue of Lowan Sand, represented 
by Irregular dunes, extends across the 
block in the south. There are three 
large areas of gypsum playas (Yamba For­
mation) and salinas, one in the north­
east (the Raak Plain) and others in the 
south near Cowangie and north of Linga. 

(3) Soils 

The most coramon soils that have devel-
ooed on the Woorinen Formation are 

medium-textured calcareous gradational 
soils in swales, alternating with redd­
ish yellow sands on dunes. Deep sands 
occur on the Lowan Sand and saline soils 
on the salt and gypsum flats. 

(4) Vegetation 

Mallee formations cover raost of this 
block. The major eucalypts are red, 
dumosa, slender-leaf, white, yellow, 
acorn, and grey mallees. Hummock grass-
raallee occurs on the crests of dunes in 
the northern part of the block, and on 
sheets of deep sand in the south. Mall­
ee occurs on the inter-dune flats in the 
north, with nealie, dwarf nealie, hakea 
wattle , hard-leaved wattle, cattie-bush, 
piraelea daisy bush, ballarts, comraon 
aotus, and guinea flower. The bell-
fruit tree occurs occasionally. 

In the south scrub-mallee is widespread, 
the major scrub species being mallee 
tea-tree, scrub pine, and broom-bush. 
The sparse ground flora includes por­
cupine grass, common aotus, pussy tails, 
and podolepis. 

Grasslands of spear grass and wallaby 
grass are Interspersed with stands of 
big mallee and some plne woodlands on 
plains - known as Sunset, Birthday, Mo­
poke, and Honeymoon Hut plains - in the 
central south of the block. Cattle-bush 
and weeping pittosporum also occur here. 

On the Raak Plain, and north of Linga, 
bare saltpans are fringed with grey 
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glassv/ort, and higher areas carry 
saltbush containing bladder saltbush 
and bluebush. Associated salt-tolerant 
species include mat saltbush, bassia, 
bone-fruit, crested goosefoot, rounded 
noo.n-f lower, barrier saltbush, and sea 
heath. Lunettes and non-saline sandy 
soils on plains betv/een the salinas and 
the gypsum playas (which are widespread 
in and around the Raak Plains and the 
Pink Lakes) carry grasslands, woodlands, 
and scattered mallee. Belar and cattle­
bush are the raain woodland species. 

B l a d d e r s a l t b u s h on f l a t s n o r t h of 
a n g i e , w i t h b i g m a l l e e on a t r ansV ' 
dune i n t h e backg round 

Cow-
e r s e 

North of Cowangie the saltbush format­
ion (containing bladder saltbush, 
bluebush, glasswort, and grasses) occurs 
on plains between transverse dunes that 
carry big mallee, often with a bladder 
saltbush understorey. 

(5) Fauna 

The habitats of the public lands support 
a number of animal species adapted to 
living under semi-arid conditions. 

More than 80 species of birds have been 
recorded in the plant communities in the 
Sunset block. This undoubtedly is a 
conservative estimate. Four groups of 
birds (honeyeaters3 parrots and cocka­
toos, birds of prey, and warblers) are 
particularly well represented. 

Native terrestrial mammials still remain­
ing in the block include echidnas, mouse 
dunnarts, western grey kangaroos, and 
Mitchell's hopping mice. The red kanga­
roo occurs on the Raak Plain. Other 
mammals present include bats and intro­
duced species such as cats, rabbits, 
hares, and foxes. 

Reptiles are well represented, with more 
than 50 species recorded from this and 
the Big Desert block. Families rep­
resented are dragons, geckos, skinks, 
legless lizards, goannas, poisonous 
snakes, and blind snakes. 

Amphibians are poorly represented - with 
only the arid-adapted frog, Neobatrachus 
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The ea r less dragon 

c e n t r a l i s , occurring over substantial 
areas. 

C. Capabilities 

(1) Nature conservation 

The capability is high. Large areas of 
hummock grass-mallee, scrub-raallee, and 
mallee and small areas of cypress plne 
woodland remain in a relatively undist­
urbed condition. They are important for 
the conservation of the formations and 
associated plant species, and for the 
animals that live in thera. Appendix 4 
lists eight rare or localized plant 
species on this block. 

Rocket Lake, a saltpan to the west of 
the Raak Plain, is a good example of the 
saltbush formation, dominated by grey 
glasswort, in an undisturbed condition. 
In the east the mallee of this block 
meets the flood-plain woodlands and 
lakes of the Kulkyne forest, which also 
have a high capability for nature con­
servation. 

The capability for fauna conservation is 
high, and the area is particularly 
significant for the conservation of 
reptiles. The area encompassing this 
block, the Annuello block, and the Big 
Desert block contains raore than 50 
reptile species - more than any other 
comparable-sized area in Victoria - and 
the raajority of these species occur in 
Victoria only in this region. 

Birds are well represented, and the 
continued survival in Victoria of many 
of these species depends on the conser­
vation of habitats such as occur in the 
Sunset, Annuello, and Big Desert blocks. 
Many of the birds in this area are 
nomadic. Relatively large areas are re­
quired to maintain populations of many 
of these species, particularly during 
times of fires or droughts. In seasons 
of abundant food this block Is iraportant 
as a breeding refuge, both for species 
adapted to arid conditions and for many 
other wide-ranging birds. 

The many honeyeaters utilizing these 
habitats include striped and yellow-
fronted honeyeaters and the dusky miner. 

10605/73-14 
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which occur only in this region in Vic­
toria. Other species dependent on such 
habitats Include raallee fowl, red-lored 
whistler, scarlet-chested parrot, west­
ern whipbird, chestnut-crowned babbler, 
chestnut qual1-tbrush, samphire thorn­
bill, red-throat, field-wren, striated 
grass-wren, and mallee erau-wren. 

The very rare western whlpbird has been 
recorded at Manya, in the south-west of 
this block. 

Significant mararaals in this block in­
clude the mouse dunnart, Mitchell's 
hopping mouse, and western grey kanga­
roo. The largest Victorian red kangaroo 
populations occur on the gypsum plains 
In the east of this block, and in the 
adjacent Kulkyne forest. 

The Parilla Sand outcrops at the Rock-
holes, in the south-western part of the 
block, and this site is of geological 
interest. 

M i t c h e l l ' s h o p p i n g mouse 
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The Fink Lakes in the south of the block 
are an unusual feature. They are a 
series of salinas that usually contain 
water only in the winter. The water has 
a pink hue, due to the presence of an 
alga of the genus Dunel la . 

All the land in South Australia adjacent 
to the border (the western boundary of 
this block) is held under freehold title 
or perpetual lease, and has been cleared 
and developed for agriculture. 

(2) Recreation 

The capability for most forms of rec­
reation is low. Poor access, aridity, 
and lack of scenic features result in 
very low usage at present. However, the 
block has a moderate capability for 
hardy seekers of wilderness, for expert 

The Pink Lakes 

A small stand of s lender cypress pine 
near the p la ins in the centre of the 
block 

naturalists (especially ornithologists), 
and for organized trail-driving events. 

(3) Timber production 

The only tiraber resources of the area 
are small scattered stands of slender 
cypress pine and the capability is very 
low. Eucalyptus oil is distilled from 
mallee eucalypts on two licensed areas 
totalling 5,600 ha in the south-west of 
the block. Annual production is about 
2,300 kg. The capability for oil pro­
duction is raoderate. 



198 

. ^ B ® ^ - ^ " " ^ 

?*u,- «r< 

C a t t l e g raz ing on a grassy p l a i n in the c e n t r e of the bloak 
with dunes of the Lowan Sand in the background 

(4) Agriculture 

The deep sands of the Lowan Sands and 
the saline soils of the salinas and 
gypsura playas are not suitable for agri­
culture. The remaining land consists of 
a large area of the Central Mallee land 
systera in the north of the block and 
smaller areas of the same land systera in 
the south. The capability of these 
areas for wheat-growing is low. 

In the north, the rainfall is raarglnal 
for wheat-srowing and the soils include 

a high proportion of sandy types, which 
are not well suited to wheat-growing. 
Productivity would probably be less than 
in the adjacent Millewa settlement (0.9 
tonnes per ha). In addition, the 
numerous dunes are extremely erosion-
prone . 

In the south, the capability is higher, 
due to increased rainfall and the 
presence of larger areas of loamy soils. 
However, the erosion hazard is still 
severe, and there is also a dryland 
salting hazard. Capability would be 
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less than in the adjacent settled areas 
to the south, (1.1 tonnes per ha), and is 
low on a State-wide basis. 

The capability for grazing based on the 
native vegetation is low, even on the 
grassy plains in the centre and on the 
grasslands around salinas in the Raak 
land system.. The capability of the 
dense mallee and hummock grass-mallee is 
very low. 

The capability for honey production is 
moderate. Poor access and lack of water 
have prevented extensive use of this 
area, but if apiarists are prepared to 
cart water and brave the sandy tracks, 
production could reach hleh levels. 

(5 Minerals 

Salt and gypsum are taken from the 
public lands in this block. 

Of the five current leases or licences 
for salt extraction, three are in the 
Pink Lakes, one is north of Tutye, and 
one is on the south of the Raak Plain. 
Production frora the leases and licences 
varies greatly frora year to year - the 
total production from this block over 
the last 5 years was 11,580 tonnes, most 
of it coming from the Pink Lakes. 

Gypsum is rained from four areas in this 
block - north of Cowangie, north of 
Tutye and from two areas in the Raak 
Plain. Production of c r y s t a l l i n e gypsum 
from these areas for 1972 was 240 

tonnes, 490 tonnes, and 36,500 tonnes 
respectively. (Some of the gypsum pro­
duced from near Cowangie came frora free­
hold land). No figures are available 
for the production of powdered (agricul­
tural) gypsum. 

(6) Utilities 

A single-circuit 220-v transmission line 
(Horsham—Red Cliffs) runs through this 
block, parallel to and about 5 km west 
of the Calder Highway. It has a 37-metre 
easeraent. There are no plans for construe' 
tion of major new lines in this block. 
In the event of solar energy being a 
viable means of generating electricity, 
this block could be considered for the 
siting of solar generating plants. 

The Australian Army's Sunset Country 
Training Area, declared under the 
Defence Act , includes almost all the 
public land west of the Calder Highway. 
It also extends northwards along the 
South Australian border into the Millewa 
block. The area normally used is in the 
east of the block, where Citizen 
Military Forces carry out Infantry minor 
tactics and firing of small-arras weapons 
on 8—10 week-ends each year. Light 
vehicles only are used, and these keep 
to existing tracks. 

D, Hazards and Conflicts 

The soil erosion hazard is severe 
throughout this block, and the maint­
enance of stability depends on keeping a 
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full vegetative cover. The raain threat 
to stability at present coraes from over­
grazing by doraestic stock on the raany 
grazing leases and licences, especially 
on the grasslands and woodlands. Many 
parts of this block, particularly areas 
near natural saltpans, have a dryland 
salting hazard. 

Removal of vegetative cover on these 
areas by rabbits is a threat, although 
rabbit num.bers are low at the moment . 

Flre is also a hazard, although aerial 
photographs show that many fires, prob­
ably originating from lightning, burn 
relatively sraall areas before being 
extinguished naturally. 

The conflicts between grazing and nature 
conservation and recreation have been 
discussed in the Murray River block. 

The coraments made on gravel extraction 
in the Millewa block also apply to the 
gypsum extraction operations in this 
block. 

E, Significance 

The Sunset block has significance for 
nature conservation, due to its size 
and relatively undisturbed condition. 
It also has sorae significance for 
apliculture, wilderness forms of rec­
reation, and extraction of salt and 
gypsum. 
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4, BIG DESERT BLOCK 

(1) 

A, General 

Location and tenure 

This block occupies the south-western 
corner of the study area. It contains 
448,500 ha of public land, most of v/hich 
occurs in one large area known as the 
Big Desert. Many small parcels are 
scattered through the settled areas, 
particularly in the north-east of the 
block. 

.Most of the public land is Crown land. 
Wyperfeld National Park occupies 57,000 
ha, Wathe Wildlife Reserve occupies 
5,700 ha, and five sraall areas of 
reserved forest total about 2,000 ha. 

(2) General description 

Most of the public land consists of 
irregular and parabolic dunes and sand 
plains of the Big Desert land systerai, 
carrying heath, raallee-heath, and scrub-
ra.allee. Flood-plains carrying woodlands 
of red gum and black box, grassy lake-
beds, and associated woodlands of 
cypress pine (Tyrrell Creek land system) 
follow the northwards course of Outlet 
Creek from Lake Hindmarsh to Lake Alba­
cutya and thence to Pine Plains. 

(3) Present use 

Wyperfeld National Park was established 
in 1927. Parts of it are used for 
intensive recreation (camping and 
picnicking) and the remainder for nature 
conservation and extensive recreation 
(walking and nature study). 

When full. Lake Albacutya is used for 
water sports and fishing. The Walpeup 
Lake in the Timberoo forest and Lake 
Lascelles at Hopetoun are used for 
swlm.ming and boating. 

Tourists use the Nhill—MurrayviUe 
Road, and the wilderness nature of the 
Big Desert makes it increasingly popular 
with hikers, VJathe Wildlife Reserve 
south-west of Turriff was established in 
1958 to preserve the habitat of the 
mallee fowl. 

Sraall quantities of posts and firewood 
are cut from the frontage to Outlet 
Creek, which includes four reserved 
forests. Broom.-bush in the north of the 
Big Desert is cut and used as brush 
fencing in suburban gardens. Bee­
keepers use the area for over-wintering 
hives and honey production - lack of 
access llradts raore Intensive use. 
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The i r r egu la r dunes of the Big Desert 
where they meet Pine Plains (oblique 
a e r i a l photograph) 

Vlhile the vrhcle block was divided into 
grazing runs in the early days of 
settlemient, grazing is at present 
restricted to the plains and woodlands 
associated v:lth Outlet Creek, and sora.e 
sra.all areas on the fringes of the Big 
Desert. The largest licence is Pine 
Plains, west of Patchewollock (31,000 
ha), Sora;e of the public land held under 
grazing licence has been cleared for 
wheat-growing. 

All of the public land in the Elg 
Desert, with the exception of V/yper-
feld National Park, has been proclaira.ed 
an Army Training Area under the Defence 
Aot . 

B, Nature of the Land 

(1) Climate 

kYeva-ZQ annual rainfall ranges from 375 
mm in the south-western corner of the 
block to 300 rara in the north. The 
variability of the rainfall increases In 
the north. 

(2) Geology and physiography 

The E'lg Desert consists of irregular and 
parabolic dune chains and sand plains of 
the Lowan Sand. The sands are contin­
uous with those in the south of the Sun­
set block and in the Little Desert. The 
Parilla Sand outcrops in a few places, 
notably at Red Bluff in the south-west. 

Heavy alluvial clays of the Coonambidgal 
Form.ation occur along Outlet and 
Yarriambiack Creeks, effluents of the 
V/imra.era River. In some places the clays 
are covered by grey or brown sands of 
variable depth. Lake Albacutya and the 
other larger lakes (Erarâ bruk, Brimin,and 
Coorong) associated with these streams 
have lunettes of sandy raaterials on 
their eastern side. Dunes and plains of 
the V/oorinen Form.ation occur throughout 
the settled areas to the north, east 
and south-east of the Big Desert sands. 

(3) Soils 

Deep sands are by far the most com-m.on 
soils on public land in this block. 
Grey cracking clays occur along Outlet 
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Creek, and these are partly overlain by 
rrey and brov/n sands, which predominate 
in the Pine Plains area. Mediums-
textured calcareous gradational soils are 
rhe most comjnon types on the small areas 
cf public land in the north-east of the 
L'lock. 

''4) Vegetation 

?crub-raiallee covers the north of the Big 
Desert, and is also widespread in the 

south and east. Yellow m.allee is the 
most comm.on species, with mallee tea-
tree, scrub pine, and broombrush in the 
scrub layer. 

Heath and raallee-heath are the most 
widespread formations in the centre and 
south of the Big Desert. The m.ost 
common eucalypts are red, durâ osa, 
slender-leaf, and yellow m.allees, while 
bull m.allee is less corajnon. Erown 
stringybark occurs with a m.allee habit 

"̂ -V" i ^ u •**••»-

Red Bluff, in the south-west of the Big Desert 
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Heath and mal l ee -hea th in the Big Deser t 
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cn the crests of sand dunes, and yellov/ 
c:urai grows on heavy flats near the south-
v.-estern boundary. The heath formiation 
contains a very large num.ber of species, 
and many of the genera are also found on 
the sandy heaths of southern Victoria. 
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i n g . Thes 
g r a s s l a n d 
and add g r 
r e s e r v e . 

erspersed with 
ts of tea-tree 
s and dunes ea 
e Wathe Wildli 
of Turriff, c 
ions and also 
areas that ar 
e areas at pre 
and sraall area 
eatly to the d 

scrub-mallee 
occurs on the 
st of Outlet 
fe Reserve, 
ontains these 
includes former-
e now revegetat-
sent carry 
s of shrubland, 
iversity of the 

Unusual woodlands of slender cypress 
tine and yellov/ gum v/lth big mallee, 
open grassy areas, and dense thickets of 
scrub pine, occur imraediately to the 
north-west of Dattuck. Sraall areas of 
atypical country carrying slender 

Black f l a t , on O u t l e t C r e e k , Wyper fe ld 
Pa rk 

cypress plne, red gum, and buloke also 
occur in the Big Desert near its north­
ern boundary. 

The course of Outlet Creek meanders 
north from Lake Hindmarsh to Lake Alba­
cutya, and then to Pine Plains. The 
vegetation along the Creek and around 
the small lakes it feeds differs consid­
erably from that of the surrounding dry 
country. Red gura: woodlands fringe the 
lakes, with black box and cypress plne 
woodlands on higher ground. There are 
also sorae sraall areas of buloke wood­
lands. Grey ra.ulga, three-nerve wattle, 
sra.all cooba, wallov/a, lignum., and 
grasses grow beneath the v/oodlands. 
Grasslands occupy the dry lake-beds. 
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Outlet Creek ends in 
sale of grasslands, b 
and lines of red gura. 
old lakes. Saltbush 
V/irrengren Plain. Mo 
hov/ever, are the v/ood 
cypress pine, v/hich c 
in three m.ain stands, 
weeping pittosporura, 
occur through the pin 
slowly degenerating a 
die. There is very 1 

Pine Plains, a m.o-
lack box v/oodlands, 
on the shores of 
occurs on the 
st conspicuous, 
lands of slender 
over about 4,000 ha 

Buloke, belar, 
and cattle-bush 
e stands, vrhich are 
s the trees age and 
ittle regeneration. 

The Timberoo forest, 20 
Ouyen, carries some goo 
der cypress pine, x-jith 
and big m.allee. Sra.all 
pittosporum, and cattle 
shrubs. Stock have bee 
the forest, and there 1 
spear and wallaby grass 
plne is regenerating, e 
the sraall cooba bushes, 
plants are hakea wattle 
austral carrot, hop bus 
and twin-leaf. V/alpeup 
south-western corner of 
tains ra.any aquatic plan 
milfoil, reeds, rushes, 

kn south-west of 
d stands of slen-
scattered buloke 
cooba, weeping 
-bush are coramon 
n excluded frori 
s heavy grov/th of 
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specially under 

Other comra.on 
, desert cassia, 
h, ruby saltbush. 
Lake in the 
the forest cen­

ts, including 
and sedges. 

Cf the other small areas of public land 
scattered through the cleared parts of 
the block, the Nyang Reserve south of 
Torrita is noteworthy because of its 
healthy stands of cypress pine, with 
regeneration. The public land south of 
Walpeup contains a good exam.ple of belar 
v/oodland with ra;any colourful understorey 
species. 

Lake Coorong at Hopetoun is fringed with 
red gura and black box. The bed of the 
lake, v/hich is usually dry, supports 
grassland. Most of the isolated areas 
of public land around Patchewollock, 
Speed, and Turriff carry woodlands of 
slender cypress pine. 

(5) Fauna 

The public lands on this block contain a 
large assemblage of anirâ als adapted to 
an arid environment. 

More than 90 bird species have been 
recorded frora. the plant communities of 
the Big Desert. Honeyeaters, parrots 
and cockatoos, birds of prey, and v/arb-
lers are particularly well-represented 
groups. 

More than 20 raarara.al species occur in 
this block, raiore than half of them, being 
bats and introduced terrestrial mammals. 
Characteristic native terrestrial 
marairaials still remaining include the 
echidna, mouse dunnart, western grey 
kangaroo, Mitchell's hopping raouse, and 
silky desert ra.ouse. 

Reptiles are well represented, with m.ore 
than 50 species recorded frora. this and 
the Sunset block. Fara.ilies represented 
are dragons, geckos, skinks, legless 
lizard, goannas, poisonous snakes, and 
blind snakes. 

Few ara.phlbians occur in the Big Desert, 
with only the arid-adapted frog, Neo-
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b a t r a c h u s c e n t r a l i s , being widespread. 
A few other species occur along the edge 
of the block. 

Pish also are poorly represented, but 
Lake Albacutya contains redfin, tench, 
and carp when it fills in wet years. 

C. Capabilities 

(1) Nature Conservation 

The capability for nature conservation 
is high. 

The large undisturbed areas of the Big 
Desert contain a very rich flora, and 
many species reach their northern-most 
limits here. The stands of slender 
cypress plne at Plne Plains, Wyperfeld 
National Park, and Timberoo have a high 
capability for the preservation of this 
association, the area of which has de­
creased greatly since settlement. The 
buloke woodlands, especially those on 
the northern boundary of the Wyperfeld 
Park, are also important, as few stands 
of this species reraain. The stand of 
belar and associated species at Walpeup 
is a good example of this type, which is 
now rare in the district. 

The largeness and inaccessibility of the 
Big Desert, and the undisturbed vegetat­
ion it contains, give it a high capa­
bility for fauna conservation. It is 
particularly significant for the large 
number of reptile species present. This 
block and the Annuello, and the Sunset 

blocks contain more than 50 species 
(more than any other area in Victoria), 
and the majority of these species occur 
in Victoria only in this region. 

Birds are well r 
tinued survival 
the species depe 
of habitats such 
Desert, Annuello 
Important charac 
this area is the 
Relatively large 
maintain populat 
species, particu 
fires occur. Th 
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epresented, and the con-
in Victoria of raany of 
nds on the conservation 
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, and Sunset blocks. An 
teristlc of the birds in 
ir noraadic nature. 
areas are required to 
ions of many of these 
larly when droughts and 
e breeding aspects men-
t block also apply here. 

The habitats of this block are important 
for the survival of the mallee fowl. 

A l a r g e mal lee - fowl mound i n the Wathe 
Reserve 
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The bed o f O u t l e t Creek , s o u t h of P i n e P l a i n s 
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dark thornbill, red-throat, striated 
grass-wren, mallee emu-wren, and western 
whipbird. This last species is very 
rare. It was seen at Red Bluff in 1969, 
and calls were heard by a survey team 
west of Moonlight Tank, on the Murray­
viUe—Yanac road 28 km from the study 
area boundary, at Easter 1974. Its 
habitat is low raallee and broom-bush. 
The same survey team observed the brush 
bronzewing at Big Billy Tank, 32 km 
south of MurrayviUe, thus extending the 
range of this rather rare bird consider­
ably to the north. 

Reports of the rare and endangered 
scarlet-chested parrot (not listed in 
Appendix 6) have recently been received 
from Wyperfeld National Park. 

Large numbers of Major Mitchells use the 
cypress plne stands at Plne Plains. 

Significant mammal species in this block 
Include the mouse dunnart, western grey 
kangaroo, and Mitchell's hopping mouse. 
The main occurrence in Victoria of the 
silky desert mouse is in the Big Desert. 
The western pigmy possum, which is rare 
in Victoria, may be present here. 

The diversity of habitats provided by 
the course of Outlet Creek running 
through dry sandy country gives the 
eastern part of the block a very high 
capability. Similarly the different 
habitats found in Wathe, Including small 
pools fed by a water supply channel, 
give this area special value. 

The nature conservation capability of 
the land around Lake Albacutya and Out­
let Creek is limited by lack of water. 
Lake Albacutya last filled in 1957, 
(although Outlet Creek began flowing 
into it during the winter of 1974), and 
Outlet Creek flowed to the southern 
boundary of Wyperfeld National Park that 
same year. The Creek last flowed 
through the Park in 1917. Any scheme 
that could achieve more frequent flov̂ s 
of water into Lake Albacutya and the 
Wyperfeld Park would greatly Increase 
the value of these areas for nature con­
servation . 

The only naturally occurring water in 
the Big Desert occurs in isolated soaks, 
and these dry up in sumraer, Perraanent 
water is now available at the Broken 
Bucket Tank on the MurrayviUe—Yanac 
Road, and this attracts wildlife to the 
surrounding scrub, 

Outcrops of the Parilla Sand in the Big 
Desert, particularly the one at Red 
Bluff, are of geological interest. 

Public land in this block adjoins the 
South Australian border for a distance 
of 65 km. Most of the adjacent land in 
South Australia still carries native 
vegetation. In the north, the Scorpion 
Springs Conservation Park abuts the 
border for about 30 km, and in the 
south the Mount Shaugh Conservation Park 
abuts the border for a distance of about 
7 km. Crown lands lie between the two 
Parks. 
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(2) Recreation 

The capability for recreation is m,ocer-
ate. 

The Big Desert offers wilderness con­
ditions for the fev: people interested in 
this exacting forrai of recreation. The 
present level of use is low - v/alkers 
from surrounding districts walk to 
places of interest, such as Red Bluff 
and other features. 

The high dunes and vegetation cf the Big 
Desert and specific areas, such as Red 
Bluff and Pine Plains, have raoderate 
potential as tourist attractions. Lack 
of easy access and lack of water prevent 
popular use of these areas. This block 
is attractive to those interested in 
nature study, and most of this activity 
occurs in V/yperfeld Park. The Park has 
a high capability for caraiping and v/alk­
lng, although the sandy land forr=s 
cannot withstand heavy use. Lack of an 
assured water supply llraiits the nurabers 
that can be accoraira.odated at present. 
Sra.all areas such as Lake Lascelles at 
Hopetoun and Walpeup Lake at Timberoo 
attract ra.any people in suraraier. 

(3) Timber production 

Capability is low. At present soraie 
ra.lnor produce is cut frora. the red gura— 
black box woodlands on Outlet Creek, but 
this is being phased out. The pine 
stands at Pine Plains and Tim.beroo are 
not utilized, although the stands at 

Timberoo v/ere thinned in the 1930s. Cne 
licensee cuts broora-bush in the north of 
the Big Desert for fencing suburban 
gardens. 

(4) .Agriculture 

Capability is very lovi. The deep sands 
that cover ra.ost of the public land are 
infertile, and are extremely erosion-
prone . 

Land in the south-v/est of the block has 
been developed by the AMP Society, but 
the conditions here Chigher rainfall, 
soils v/ith a clay horizon at shallow 
depth, and the presence of extensive 
sand plains v/ith fev/ dunes) do not occur 
to any extent elsev/here in the block. 
Small areas of better soils occur on the 
margins of the public land, but are us­
ually mixed w^th poorer soils on dunes; 
GoraLpared with existing settled areas, 
such areas are raiarginal for cropping and 
grazing, and serious erosion problem.s 
are likely to occur follov;ing clearing. 

The v,'heat-grov/lng capability of Pine 
Plains and the sraiall parcels of public 
land in the north-east of the block is 
slra.ilar to that of the adjacent farras 
(average 1.1 tonnes per ha). This prod­
uctivity is low on a State-wide basis. 
The erosion hazard is high, particularly 
on dunes, and ra.any of the areas have a 
dryland salting hazard. 

Supplies of good-quality groundwater 
frora the Duddo lirâ estone are available 
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throughout the Big Desert, west of a 
line from Pine Plains to Lake Hindm.arsh. 

Fine Plains has a low capability for 
grazing based on the native vegetation. 

The Big Desert has a high capabl 
honey production and for over-wi 
tees. Public land carries 60 pe 
sites, and ra.any temporary sites 
occupied v/hen a good budding occ 
estlra:ated 10,000 hives are place 
various sites during a good seas 
variant of yellov/ ra.allee, called 
angular ra.allee, is the raost reli 
heavy-yielding species. At pres 
lack of access prevents further 
tion of the Big Desert. 
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5) Niinerals 

The sandstones in outcrops of the 
Pa r i l l a Sand are su i tab le for road-
riaking. No other cora.raiercial deposi ts of 
milnerals are knov/n on the public land, 

(6) U t i l i t i e s 

The S.E.C.'s 220-v Horshara—Red Cliffs 
transm.ission line runs north—south in 
a 37-ra.etre easera.ent through Yarto in the 
eastern part of the block. 

All public land west of Patchewollock, 
with the exception of V/yperfeld Park, is 
a declared Army Training Area. Arm.oured 
units equipped with tracked personnel 
carriers use about one-third of the area 
every 3 years for training purposes. 

D. Hazards and Conflicts 

A severe v/ind erosion hazard exists on 
the deep sands that cover most of the 
block. At present the native vegetation 
maintains stability throughout the land­
scape except on the crests of steep 
dunes. Some sand dunes near Lake Alba­
cutya and at Pine Plains are eroding as 
a result of over-grazing by stock and 
rabbits. Land on the edge of the Big 
Desert that has been cleared for agri­
culture, including soraie public land held 
under grazing licence, usually includes 
eroding dunes. Under the dry conditions 
of the Big Desert, careless use of 
vehicles for recreation or Array training 
v/111 result in wind erosion of the sandy 
soils. 

The activities of rabbits pose a con­
stant threat to soil stability, and nurai-
bers of these vermin have cften reached 
high levels in the areas along Outlet 
Creek and at Pine Plains. Rabbit nurai-
bers, although lov/ at present, fluctuate 
v/idely depending on seasonal conditions. 

Large wildfires are.also a serious haz­
ard. The last big fire in 1959 burnt 
mere than 400,000 ha of the Big Desert. 
Flre control is difficult on most of the 
block due to lack of access. 

Grazing at Plne Plains has caused 
serious erosion, particularly during 
droughts, and degeneration of pastures 
is raiost obvious around water supply 
Dolnts, It also seera.s to be at least 

1 0 6 0 5 / 7 3 - 1 5 
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partly responsible, along with brov̂ sing E. Significance 
by rabbits, for the lack of cypress pine 
regeneration. Other conflicts associat- The Elg Desert block is significant for 
ed with grazing are discussed in the nature conservation and, to a lesser ex-
Murray River block. tent, recreation and apiculture. 
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5 . ANNUELLO BLOCK 

A. General 

(1) Location and present tenure 

The Annuello block lies in the central 
Mallee. It is bounded oii the north 
and east hy the Murray River, and in 
the south by a line linking Nyah West 
with Ouyen. It contains 66,500 ha of 
public land, which consists of one 
large area of 46,250 ha (in the west 
of the block) and raany small parcels. 
The Wandown Wildlife Reserve, about 
15 km north-east of Annuello, occupies 
1,500 ha, and the reraainder is Crown 
land. 

(3) Present use 

Many of t h e s m a l l reserves, with the 
exception of the saltbush areas, are 
licensed for grazing. The western and 
southern parts of the large area of 
public land north-east of Ouyen are also 
held under grazing lease and licence. 
Many of the areas held under grazing 
licence are cleared and used for wheat-
growing, particularly those east of 
Ouyen and south of Robinvale. Powdered 
gypsura is extracted frora the saltbush 
areas in the south-east of the block, 
and salt has been harvested frora Lake 
Daytrap, north of Lake Tyrrell. 

(2) General description 

East—west longitudinal dunes of the 
Central Mallee land systera cover most 
of the block. Dunes and ridges of the 
Hopetoun land system, and huraraiocks of 
the Boigbeat land systerai, cover small 
areas . Sniall salinas and gypsurai 
playas of the Raak land systera occur 
in the south of the block. The most 
common native vegetation is mallee and 
hummock grass-mallee, with some pine— 
belar woodlands and small areas of 
saltbush. 

Sorae of the small reserves are used for 
honey production. 

Nature of the Land 

(1) Climate 

Average annual rainfall is 300 rara and is 
highly variable. 

(2) Geology and physiography 

The aeolian sands to c l a y s of the Woori­
nen Forraation cover almost all of this 
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block. Sorae sraall salinas and gypsura 
playas (Yamba Formation) occur in the 
south. Over raost of the block the 
aeolian deposits have been fashioned 
into east—west longitudinal dunes. In 
sorae places these are absent, and hura­
raocks are the dorainant land form. 

(3) Soils 

Mediurai-textured calcareous gradational 
soils and reddish yellow sandy calcar­
eous soils are the major types on public 
land. Medium-textured calcareous grada­
tional and duplex soils occur in the 
area south of Robinvale, and saline 

Dense mal lee in a small r e s e r v e 

soils occur on the gypsura and salt flats 
in the south of the block. 

(4) Native vegetation 

Mallee, huraraock grass-raallee, pine— 
belar woodland, and saltbush are the 
most comraon formations on the public 
land in this block. 

Mallee and humra.ock grass-mallee cover 
the large area of public land north-east 
of Ouyen. The vegetation in the un­
cleared area here is relatively undist­
urbed, although the effects of several 
fires are apparent. The ra.ajor eucalypts 
are slender-leaf, white, yellow, acorn, 
and grey mallees. Wattles include grey 
mulga, small cooba, and manna, spiny, 
and harrow wattles. Other common plants 
are hop-bush, bell-fruit tree, needle­
wood, baliart, crassula, lavender 
haigania, and pussy tails. Less common 
species Include ridged everlasting, 
wirewort and scarlet raint-bush. 

The Wandown Wildlife Reserve, north-east 
of A.nnuello, carries dense mallee, some 
of which is regrowth following clearing 
in the 1920s. Several small reserves, 
notably those .north-west of Annuello and 
near Bannerton carry woodlands of plne 
and belar, often mixed with big mallee. 

Many of the small areas of public land 
in the south and south-west of this 
block are salinas or gypsum playas 
supporting saltbush on the flats and 
saltbush—raallee on the transverse dunes 
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B a i l e y ' s P l a i n s ( o b l i q u e a e r i a l p h o t o ­
graph) 
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The sand goanna i s found m a i n l y i n un­
d i s t u r b e d a r e a s , and i s a f a s t r u n n e r 

(copi-islands). The largest of these 
are Bailey's Plains, west of Piangil, 
and Towan Plains, west of Nyah West. 

(5) Fauna 

The habitats of the land in the western 
part of this block resemble those in the 
Sunset block, and so the sarae animals 
are probably present in both. 

The smiall public land areas are valuable 
as habitat because they are the sole 
reranants of the habitats of the eastern 
Mallee; while they do not contain the 
full complement of the animals that 
occurred in the region, they provide 
habitat for the smaller animals. They 
are particularly valuable for birds, and 

resident, noraadic, and migratory species 
use them. The area north of Ouyen and 
the Wandown Reserve support populations 
of Mallee fowl, while the saltbush areas 
support crirason and orange chats, avo­
cets, black-capped sitellas, blue and 
white wrens, and tree martins. 

C. Capabilities 

(1) Nature conservation 

The capability for nature conservation 
is high. The public land north-east of 
Ouyen carries relatively undisturbed 
vegetation and land forras and is typical 
of large areas of the central and east­
ern ra.allee that have been cleared. It 
covers 46.000 ha and should be large 
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enough to support a full coraplement of 
animals. 

Many of the small reserves scattered 
through the remainder of the block have 
high capability for nature conservation 
because they contain the only reranants 
of vegetation types, with their associa­
ted birds and other small animals, that 
were widespread in the eastern Mallee. 
These vegetation types are mallee, big 
mallee, saltbush , and pine—belar wood 
land. The sraiall reserves around or near 
the townships of Manangatang, Annuello, 
Kulwin, Kooloonong, Chinkapook, and 
Yungera (soraie are not shown on Map No. 
1) are particularly valuable in this 
respect. Strips of native vegetation 
retained in road reserves are also val­
uable as habitat and refuges for birds. 
Saltbush areas are not widespread 
in this block and raost of thera are still 
public land. They often contain old 
raallee trees with hollows suitable for 
nesting, and are iraportant for birds. 

The sraall areas of native vegetation, 
including road reserves, i.n otherwise 
cleared agricultural districts have high 
value for landscape preservation. 

(2) Recreation 

Capability for recreation is moderate. 
The public lands offer environraients 
suitable for picnicking and walking, and 
are of special Interest to naturalists. 
However, they lack any outstanding feat­
ures . 

(3) Tiraber production 

Capability is low. A few reserves carry 
stands of belar and cypress pine, but 
these are not utilized at present, 

(4) Agriculture 

The large area of public land north-east 
of Ouyen contains very dense dunes, and 
sandy soils predorainate. Its productiv­
ity for wheat-growing is lower than that 
of the adjacent farmlands to the south­
east, which produce 1.1 tonnes per ha. 
The erosion hazard on the dunes is high. 

Many of the small reserves have capabil­
ity similar to the adjacent farmlands. 
However, on a State-wide basis, the cap­
ability of all these areas is low. The 
saline soils are not suitable for 
agriculture. 

The capability for grazing the native 
vegetation is low. Capability for honey 
production is raoderate, and perra.anent 
and temporary sites have been taken on 
ra.any of the small reserves in the east 
of the block. Poor access restricts the 
use of the large area north-east of 
Ouyen. 

(5) Minerals 

Some 670 tonnes of salt were taken frora 
Lake Daytrap, north of Lake Tyrrell, 
during 1969—1973. Powdered gypsum is 
extracted from Bailey's Plains, Towan 
Plains, and areas south and south-east 
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of Bolton, No production figures are 
available. 

(6) Utilities 

The Kerang—Red Cliffs transraission line 
runs in a 52-metre easement through the 
north-east of t he l a r g e a r ea of public 
land in the west of the block. 

D. Hazards and Conflicts 

A severe wind erosion hazard exists on 
the dunes in this block, although the 
native vegetation maintains stability on 
the public land at present. A seepage 
salting hazard also exists on the coun­
try that carries dunes. 

The hazard frora fires is moderate. A 
large area of public land in the west of 
the block was burnt 10—12 years ago. 
The scattered blocks of public land are 
susceptible to fires originating on 
farms, which are likely to burn all of a 
sraiall reserve, with serious short-term 
consequences for the fauna living there. 

The small blocks of public land are also 
prone to invasion by weeds and vermin, 
and can act as reservoirs from which 
farmlands can be re-infested. Weeds are 
more common on disturbed areas such as 
road and rail reserves. Rabbits are 
under control in the eastern Mallee at 
present. 

Extraction of gypsum from the sraall 
playas carrying saltbush and saltbush— 

mallee conflict 
ion. The loose 
the transverse 
loaders, comple 
tation. Old ma 
contain nesting 
over, and there 
reclamation, 0 
gypsura. are the 
still carrying 
exploitation al 
vation of the 1 

s with nature conservat-
gypsura is reraoved frora 
dunes with front-end 
tely disrupting the vege-
llee trees (which often 
hollows) are knocked 
is little atterapt at 
ften the areas containing 
only ones in the district 
native vegetation. Their 
so conflicts with preser-
andscape. 

Road-raaking works, which destroy native 
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E x t r a c t i o n of powdered gypsum from a 
dune a t Bai ley 's P l a i n s 
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with nature conservation and landscape 
preservation. 

Grazing the native vegetation also con­
flicts with nature conservation (see 
Murray River block). 

E. Significance 

The Annuello block is significant for 
nature conservation, honey production, 
and (to a minor extent) gypsura extract­
ion. 
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6. TYRRELL BLOCK 

A. General 

(1) Location and present tenure 

This block lies in the south-eastern 
Mallee. Almost all of the land suitable 
for agriculture has been alienated and 
cleared. Only 33,000 ha or 4.4^ of the 
total area of the block is public land 
and this consists of Water Reserves, 
stream frontages, and unoccupied Crown 
land. There are four reserved forests, 
with a total area of 925 ha. 

(2) General description 

The plains of the Wycheproof, Tyrrell 
Creek, and Culgoa land systems, and the 
hummocks of the Boigbeat land system, 
are the main land forms in the south and 
east, The dunes and ridges of the Tempy 
and Hopetoun land systems and the irreg­
ular and longitudinal dunes of the Big 
Desert and Central Mallee landy systeras 
predominate in the west and the north­
west respectively. 

Three large salt lakes (salinas) and 
their associated lunettes (Raak land 
systera) lie in the north of the block. 
The courses of three streams, which flow 
infrequently, run through the block from 

the south and terminate in the salt 
lakes. 

Mallee with some woodlands was the 
original vegetation over most of the 
area, with black box woodlands on the 
flood-plains and saltbush around the 
salt lakes. Remnants of these vegetat­
ion types reraain on the public land. 

(3) Present use 

Salt is harvested from several areas at 
the southern end of Lake Tyrrell. Most 
of the small areas of public land 
scattered through the block are held 
under grazing licence. Many of these, 
particularly in the north-western corner 
of the block, have been cleared for 
wheat-growing. Green Lake, south of Sea 
Lake, is used for water sports and camp­
ing during suramer. Duck-hunters use 
Lake Lalbert and the Tcham Lakes. 

B. Nature of the Land 

(1) Cliraate 

Average annual rainfall ranges from 375 
mm in the south to 320 mm in the north. 
Rainfall varies widely from year to 
year. 
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(2) Geology and physiography 

The sands and clays of the Woorinen For­
mation cover most of the block. They 
are fashioned into dunes and hummocks in 
the north, but towards the south they 
form a featureless plain. A sraall 
tongue of the Lowan Sand intrudes into 
the north-western corner of the block. 
Alluvial deposits occur in the south. 
The clays and sandy clays of the Shep-
arton Formation occur from Birchip to 
Wycheproof, while sirailar but younger 
deposits of the Coonambidgal Formation 
occur on the flood-plains of the 
present-day streams. Some low-lying de­
posits of the Parilla sand occur around 
Blrchip, and the low, broad Cannie Ridge 

Red aum woodlands in Lake L a l b e r t 

of the same formation lies west of 
Lalbert. 

Lakes Tyrrell, Wahpool, and Timboram 
(and several small areas to the east) 
consist of salinas and gypsum playas 
(Yamba Forraation). Transverse dunes of 
gypsura occur on the bed of Lake Tyrrell, 
and all three lakes have lunettes on 
their eastern shores. 

Dunmunkle Creek, which flowed to Lake 
Tyrrell via Sea Lake, has been converted 
to a water supply channel, and very 
rarely carries natural flows. Tyrrell 
and Lalbert Creeks, which flow to Lake 
Tyrrell and Lake Timboram respectively, 
are effluents of the Avoca River and 
flow about once every 5 years or so. 
Lalbert Creek also fills the shallow 
Lake Lalbert. 

(3) Soils 

Saline soils occur in and around the 
salt lakes, and grey cracking clays, 
sometimes covered by red or grey sand, 
are the most cora.raon soils on the remain­
der of the public land. Deep sands 
occur in the nortli-west, and raore fer­
tile sandy loams occur on the public 
lands south and south-west of Chinka­
pook . 

(4) Vegetation 

Rerainants of raallee and scrub-raa l lee 
occur on some of the pub l i c land in the 
n o r t h - w e s t , and near Chinkapook. Small 
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Bluebush growing on the shore of Lake 
T y r r e l l 

areas of dumosa and acorn mallees grow 
at Green Lake. The main formation here 
is woodland of black box, with some 
grasslands of wallaby and spear grasses 
Lignum, gold-dust acacia, dense crass­
ula, and nodding saltbush are coramon 
understorey species. Black box wood­
lands are the dominant vegetation on 

most of the public land in the south of 
the block, including streara frontages. 
Lignum is a common understorey species. 
Red gum occurs with black box in and 
around Lake Lalbert-

Saltbush - containing bluebush, bladder 
saltbush, and grey glasswort - occurs on 
the edges of the salt lakes, and on 
transverse dunes and lunettes. 

Two blocks of slender cypress plne and 
belar, buloke, and cattle-bush occur to 
the south and south-west of Chinkapook. 

The Tcham Lakes, east of Blrchip, re­
ceive water from stock and domestic 
channels, and support dense thickets of 
reeds and other aquatic plants. 

(5) Fauna 

The small scattered areas of public land 
support populations of small birds and 
animals and provide refuge for noraadic 
birds. The painted quail, hooded robin, 
little thornbill, and black-capped 
sitella were recently recorded in the 
Eureka forest, south of Chinkapook. 
Many waterbirds Inhabit the Tcham Lakes 
and Lake Lalbert when these hold water. 

C. Capabilities 

(1) Nature conservation 

In general the capability for nature 
conservation is low because little pub­
lic land remains in this block. However 
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The whi te - faced heron feeds on a q u a t i c 
anim.als taken from, shal low lakes and 
swamps 

the reranants of the native vegetation on 
the isolated reserves and frontages, in­
cluding road reserves, contribute signi­
ficantly tc the viability of populations 
of birds in the block. To varying 
degrees they provide shelter, food, and 
nesting sites for both ra.lgratory and res­
ident birds . 

The Tcham Lakes and Lake Lalbert provide 
valuable habitat for v/aterbirds in this 
dry environraent. 

Lake Tyrrell is the largest salt lake in 
Victoria, and is of general scientific 
Interest. 

The larger reserves in the north of the 
block, especially the Eureka forest 
south of Chinkapook, contain stands of 
pine-belar—buloke woodlands and 
raallee, v/hich are nov/ rare in the east­
ern miallee. These areas still contain a 
rich flora and fauna, and have a high 
capability for nature conservation. 

The scattered public lands carrying 
native vegetation have ra.oderate value 
for landscape preservation. 

(2) Recreation 

Generally, capability is lov/, because 
the areas available are so sraiall. Green 
Lake has a high capability for water-
based recreation, and Tcharâ  Lakes and 
Lake Lalbert are used by duck-hunters 

Remnants of mal lee r e t a i n e d on a road 
r e s e r v e 
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when conditions are suitable. The res­
erves in the north are useful for nature 
study. 

(3) Timber production 

Capability is low. The pine-—belar 
stands are suitable for some uses, but 
are not utilized at present. The small 
areas of black box can produce posts and 
other minor produce. 

(4) Agriculture 

The wheat-growing capability of the land 
carrying mallee or pine—belar woodland 
is similar to that of the adjacent farms 
(1.1 tonnes per ha), which is low on a 
State-wide basis. The saline 
not suitable for agriculture, 
bility for grazing the native 
is lov/. 

soils are 
The capa-
vegetatlon 

Apiarists use some of the public land 
areas in the south but the capability is 
low. 

(5) Minerals 

Lake Tyrrell has a moderate capability 
for salt production. Total production 
from four leases on the western side of 
the lake, during the period 1968*73, was 
123,200 tonnes. 

(6) Utilities 

Lake Tyrrell has been proposed as an 
evaporation basin for the disposal of 
saline drainage water frora the irrigated 
lands in the Kerang region. 

D. Hazards and Conflicts 

The soil erosion hazard is raoderate in 
the south and high in the north. The 
dryland salting hazard is high in some 
places, especially near salinas. 

The small areas of public land are prone 
to fires and Invasion by weeds and ver­
min. They can also act as harbours from 
which farmlands can be re-infested. 

Grazing on public land conflicts with 
its use for nature conservation (see 
Murray River block). 

Use of Lake Tyrrell for disposal of 
saline drainage water would conflict 
with salt extraction if large volumes of 
water were put into the lake. 

E. Significance 

The public lands have significance for 
nature conservation, landscape pres­
ervation, and, at Lake Tyrrell, salt 
extraction. 
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7. AVOCA BLOCK 

A. General 

(1) Location and present tenure 

This block lies on the eastern edge of 
the study area, east of a line from. Swan 
Hill to Quara.batook. It contains 16,500 
ha of public land, broken into nura.erous 
sra.all blocks. These include raore than 
30 lakes or sv/arâ ps, ra.ost of which are 
V/ater Reserves. Lake Bael Bael and the 
Marsh (1,800 ha) comiprise the Koorangie 
Gam.e Reserve, and the V/ater Commission 
and the Fisheries and Wildlife Division 
raanage the Reedy Lakes for waterbirds. 
Bael Bael forest (Second and Top 
Marshes) (1,400 ha) is also ra.anaged for 
waterbirds as a co-operative venture by 
the Forests Commission and the Fisheries 
and V/ildlife Division. 

Five other reserved forests, with a 
total area of 4,100 ha, cora.prise m.ost of 
the dryland public lands. Unoccupied 
Crown land and stream frontages raake up 
the remainder. 

(2) General descritpion 

Plains of the Tyrrell Creek and Lindsay 
Island land systeras are the dominant 
land forrai. The Loddon, Avoca, and 

Murray Rivers flow through broad flood-
plains, and v/ater from the Avoca and 
Loddon fills a series of lakes between 
Kerang and Swan Kill. The patterns of 
flow have been modified by distribution 
and drainage system.s associated with the 
irrigation settlements. Many of the 
smaller lakes and swaraps scattered 
through the block receive v/ater only 
during wet years. Almost all the higher 
areas CCulgoa land system), which 
carried m,allee vegetation, have been 
cleared. The flood-plains carried wood­
lands dorainated by black box, and sorae 
of these reraiain on public land. 

(3) Present use 

A series of lakes north-east of Kerang 
forras part of the Water Commission's 
system for distributing v/ater for irri­
gation. Lake Tutchewop is used to store 
saline drainage water. The larger lakes 
support a sra.all professional fishery. 

The lakes and sv/am.ps are intensively 
used for duck-hunting in suitable years. 
Somie lakes provide swlmm.ing, boating, 
and water-skiing. Salt is harvested 
from a sm.all sallna near Lake Boga, and 
powdered gypsura. is extracted from three 
areas. Minor forest produce is cut from 
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the black box stands and sorae are grazed 
under licence. Tera.porary apiary sites 
cover two sm.all areas south of Lake 
Boga, Leaghur Forest Park is m.anaged 
for nature conservation and recreation, 

B. Nature of the Land 

(1) Clira.ate 

Annual average rainfall varies fromi 375 
mm in the south to 325 ra.ra: in the north, 

(2) Geology and physiography 

Two low north—south trending ridges of 
the Parilla Sand, the Cannie and Gredg­
win Ridges, lie on the western boundary 
and in the centre of this block. Flood-
plains consisting of the clays of the 
Coonara.bldgal Formation and older alluv­
ial sedim.ents lie between the ridges, 
and to the east and north. 

(4) Vegetation 

Black box woodlands grow on raost of the 
public land. The Mystic Park forest 
carries low black box over grey glass­
wort and bladder saltbush. At Bael Bael 
the trees are larger, with a grassy 
understorey. Eumong is a common shrub. 
This area also contains red gum wood­
land. 

Dartagook forest, on the Loddon River 
north of Kerang, and the Wandella forest 

-^i 

The Loddon and Avoca Rivers flow north­
wards into the block. The ra.ain channels 
of both streara.s are too small to carry 
large flov/s; both have nura.erous ana­
branches and effluent streara.s, and 
v/ater frequently spills over the banks. 

. « - » * • J t « 

The many lakes have lunnettes of clayey 
materials on their eastern sides. 

(3) Soils 

Grey cracking clays occur on most of 
the public land. Small areas of saline 
soils occur in low positions. The Avoca River near S a n d h i l l Lake 
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west of Kerang contain lov/ black box 
above lignura, sedges, and grasses. The 
Leaghur and Appin forests contain large 
old trees over grasses, sedges, and 
nardoo. 

The drainage reserve at Round Lake, 
south of Lake Eoga, contains a reranant 
of ra.allee v:ith a rich flora of Mallee 
plants. 

Red gu.ra and black box fringe the lakes, 
although, raiany of the trees are nov/ dead 

Red aumis on the s h o r e of The Marsh 

Cumbungi and other rushes grow on the 
edges of the lakes, and other water 
plants such as azolla and pondv/eed are 
also coraraon. 

(5) Fauna 

The shallow^ lakes and strearas of the 
Loddon and Avoca systeris cora.prise one of 
the raost ira.portant areas for v/aterblrds 
in Victoria. Over the years, a total of 
260 birds have been recorded there. 
During years of raioderate to high flood­
ing, ten species of ducks, royal spoon­
bills, white and stravz-necked ibis, 
gull-billed terns, black sv/ans, cormor­
ants, grebes, herons, and bitterns breed 
in this area. 

The eastern x/ater rat and brush-tailed 
possura. are coramon, and the fat-talled 
dunnart and echidna are v/ldespread. 
Platypus are occasionally seen. 

The Macquarie and long-necked tortoises 
are both com.raion, and raany other reptiles 
have been recorded in the block - drag­
ons, geckoes, skinks, goannas, poisonous 
snakes, and blind snakes. The carpet 
snake is present, but is uncom.mon. 

Eight of the nine species of frogs 
recorded for the Mallee have been 
collected in this block, ;̂ hile I6 of the 
28 fishes occur in the Loddon and Avoca 
systeraiS. However, the native fish pop­
ulations appear to be declining, and at 
present introduced species such as red­
fin, carp, and tench predoraiinate. 
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C. Capabilities 

(1) Nature conservation 

The capability for nature conservation 
is high. The lakes and swara.ps constit­
ute some of the raost iraiportant waterbird 
nabitat in Victoria. Vast num.bers of 
birds nest in these areas, particularly 
in years of raoderate to high flooding, 
and contribute significantly to the 
total production of waterfowl in Vlctor-

The aquatic habitat is also im.portant 
for platypus, eastern v/ater rats, rep­
tiles, ara.phlbians, and fish. 

incorporation of the Reedy, Racecourse, 
and Kangaroo Lakes into the water dist­
ribution system, raeans that they now have 
vrater permanently, and this greatly 
Increases their value for nature con­
servation. 

The scattered black box forests, and the 
mallee at Round Lake, have value as 
remnants of the original native vege­
tation, and provide habitats for birds 
and other sraall aniraials. The Leaghur 
forest contains miany trees from which 
Aborigines have taken bark for canoes, 
raia mias, shields, or coolaraons. 

(2) Recreation 

Capability for recreation is high. Many 
of the waters are used for boating, ski­
ing, fishing, picnicking, and cam.ping. 

10605/73-16 

The wood duck i s a r e l a t i v e l y comm.on The wood duck i s a r e l a t i v e l y comm.on 
s p e c i e s in the wet lands of the Avoca 
b loak . 
Lake Boga, Lake Charm., and Lake Meering 
are popular areas at present. The lakes 
and swamps, along with others to the 
east of the study area, comprise one of 
the raost popular duck-hunting localities 
in the State. Up to 10,000 hunters use 
the region during a good season, and 
at least 1,000 use the Koorangie Game 
Reserve. Culler's Lake is also inten­
sively used. Due to the diversity of 
the birdllfe, the lakes are a popular 
bird-v/atchlng locality, and used by 
ornithologists from overseas. 
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The black box forests, especially 
Leaghur, have a raioderate capability for 
picnicking, walking, and nature study. 

(3) Tiraiber production 

The black box forests have a raiOderate 
capability to produce durable posts and 
other farra. tira.bers. The sraiall areas 
these stands cover and their relatively 
slov/ growth rate ra.ean that production 
frora. thera. is lov/. 

Black box woodlands in the Leaghur 

(4) Agriculture 

Of the dryland areas. Mystic Park forest 
has a very low capability, as the soils 
there are saline, Bael Bael and Darta­
gook forests are often flooded. The 
capability of the V/andella, Leaghur, and 
Appin forests is slra.ilar to that of the 
adjacent farras, and they are suitable 
for irrigated pasture. 

Capability for grazing native vegetation 
is lov/, except in very v/et years. 

The black box stands have a lov/ to ra.od­
erate capability for honey production. 

Four professional fisherra.en v/ho live in 
the district, plus several others who 
use the area occasionally, net the large 
lakes in the north of the block. The 
ra.ain species caught are redfin, tench, 
goldern perch or callop, silver perch, 
and a fev/ Murray cod. Since the number 
of European carp has increased, this 
fish Is netted and used for pet food. 

(5) Minerals 

A total of 24,000 tonnes of salt was 
harvested frora. Lakes Kelly and V/illlam 
and Little Lake during the period 1969-
-1971. Frora 1972 these lakes have been 
used for disposal of drainage v/ater 
frorai uhe adjacent irrigation areas, and 
salt production has ceased. Official 
figures shov; that Lake Kunat, south of 
Lake Eoga, has produced 50 tonnes of 
salt over the last 6 years. 



Leases for the production of powdered 
gypsum, cover two sraall areas of public 
land, south of Lake Boga and north of 
Lake Charm. No production figures 
are available. 

D. Hazards and Conflicts 

The erosion hazard is lov/ on the public 
land in this block, due to the heavy 
soils and low relief. The hazard of 
fire is low to moderate. 

A salting hazard exists for those lakes 
that do not receive water as part of 
the irrigation distribution system.. 
Nearly 100 years of irrigation have 
raised the water table in and around 

229 

the irrigation areas to within 1—2 met­
res of the surface. This highly saline 
groundwater seeps into the lakes, which 
occupy low positions in the landscape, 
and they thus become saline unless 
flushed by fresh water. 

Rabbits are a constant problerai, and if 
not controlled can re-infest farra.land 
and public land. There is a conflict 
between grazing and nature conservation, 
and this is discussed in the Murray 
River block. 

E. Significance 

The Avoca block has significance for 
nature conservation and recreation. 
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METRIC CONVERSION FACTORS 
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QUANTITY 

length 

Area 

Mass 

••̂ lume 

Temperature 

Compound 

Units 

METRIC UNIT 

m,illimetre (mm) 

centimetre (cm) 

mietre (m) 

kllotTcetre (km.) 

hectare (ha) 

square kilometre [so km) 
( = 100 ha) 

kilogram (kg) 

tonne (t) (= 10,000 kg) 

cubic metre (m } 

megalitre (Ml) 
(= 1,000,000 litres) 

iJegree Celsius (°C) 

tonnes per hectare (t/ha) 

milligrams per litre (mg/1) 

litres per second l/s 

IMPERIAL UNIT 

inch (in) 

foot (ft 

mile 

acre (ac) 

square mile (sq mile) 

pound (Ih) 

ton 

cubic foot (ft^) 

super foot 

(tImb e r) 

acre feet (ac ft) 

degree Fahrenheit ( F) 

bushels/acre 

parts per million (ppm) 

gallons per hour (gph) 

METRIC TO IMPERIAL 

1 m,m = 0.0394 inch 

1 cm = 0.3937 inch 

1 m = 3-281 feet 

1 km = 0.6214 mile 

1 ha = 2.47 acre 

1 sq km = O.3B61 sq mile (247 ac) 

1 kg = 2.20 lb 

1 t = 0.984 ton 

1 m^ = 35.31 ft^ 

= 423.7 super feet true 

= 332.6 super feet 
(Hoppus log volume) 

1 Ml = 0.8098 ac ft 

1°C = 5/9 ("̂F - 32) 

1 t/ha = 14.9 bushels/ac (wheat) 

= 17.9 bushels/ac (barley) 

= 22.2 bushels/ac (oats) 

1 mg/1 = 1.000 ppm 

1 l/s = 791.7 gph 

IMPERIAL TO METRIC 

1 inch = 25.4 mm 

1 Inch = 2.54 cm 

1 foot = 0.305 m (30.5 cm) 

1 mile = 1.61 km 

1 acre = 0.405 ha 

1 sq mile = 2.592 sq km 

1 lb = 0.454 kg 

1 ton = 1.02 t 

1 ft^ = 0.0283 m^ 

1 super foot true = 0.00283 m.-' 

1 super foot HLV = 0.003 m-̂  

1 ac ft = 1.235 Ml 

1°F = 9/5 (°C •»• 32) 

1 bushel/ac = O.087 t/ha 

- 0.056 t/ha 

= 0.045 t/ha 

1 ppm = 1.000 mg/1 

1 gph = 0.00126 l/s 
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SCIENTIFIC NAMES 

Willis, J.H, A Handbook to Plants 1 

Sclsntlflq name 

HJPEHDIK 2 

OF PLANTS MENTIOHED IN THE REPORT 

Victoria. Vols I and II, Melbourne University Press (196z I I9T2) 

acorn (o lH nal lee 

ar-at 'an grasa 

aufltrai sarrot 

azo l l a 

barley grass 

bass ia 

be la r 

b i l l y -bu t tons 

b i t t e r nuanaona 

black BOI 
bladder saltbush 

blown grass 

bluebush 

bone-frsiU 

branible watt le 

bro,.e grasses 

broom ba l l a r c 

trDDPibuah 

broom neath myrtle 

brown stringybark 

bul l na l l ee 

buloke 

buloke mist letoe 

camel grass 

catclB'bush 

oanvnon aotus 

coEBHon reed 

correa 

cottony aaltbuah 

coiula 

c rassula 

oreeplng mist le toe 

created goosefoot 

cuiiibungl 

dalay-Buah 

dense crassula 

deser t banksia 

EuialDpCut oleoma 

s=-f,iir<:.a bai-bacue 

Da:ioue gl jshidia t : . s 

Aiallc: pinnnca; A f i l iou lo idee 

HorJiB" Lepi^ritun, 

Baeaia diauar^tha and other spp. 

Camiiafina c j ' ie ta ta 

Craepldia glauaa 

S a n t a l ^ m^rrof, a'.nm 

gusalgptua l a rg i f t a rens 
Atr ipiaz MSaiaaria 

Agi-OBti, av-sia-.-ea 

Koihia pggraKiidma 

Thretksldia aalaugir.cea 

Aoaaia iiiatoTiae 

Aniaaitha 9pp. 

fiiocflj-pu* apart BU.9 

Mtlaliuaa vxcinata 

Baaokia bahrii. 

Euaa:iypCiia baxteri 

Euiyalyptut bthriana 

Caauarina Jeulinanii 

AfJ-jiMa linophylla 

Sahia«'.*e barbatua 

BaterndandfOt alaifol ium 

Xotij* a r i a o i d t l 

PhragaiCaa oamiunil 

Corraa raflaxa 

Rhagodia gaudiahaudiana 

Cotula Hpp. 

Craaaula spp. 

Uut l ler ina auaalgptaidaa 

Chanopodiu^ arimtatuift 

Tjipha anguat i fol ia 

Ol ta r ia pimalaoidaa 

Craaaula aolarata 

BanYaia ornata 

desert banksia 

deser t cassia 

deser t glasswort 

deser t heath myrtle 

dlllonbuah (n i t r e bush) 

dodder-laurel 

duckweed 

duiTiosa mallee 

dwarf neal ie 

dwarf ahe-oak 

eelweed 

emu b'ush 

eumong 

flatweed 

frosted goosefoot 

giant angular mallee 

grey mallee 

grey mulga 

groundsel 

gold-dust acacia 

guinea flower 

hainea-watt Le 

(jan-and-egga daisy 

hard-leaved watt le 

harrow watt le 

hedge saltbush 

he l io t rope 

holly g rev i l l ea 

hopBuflh 

Indian hedge Bustartl 

lavender haigania 

leek I l l y 
lignum 

love grasses 

Bailee tea t ree 

[oanra watt le 

Ba'^kaia ornata 

Caaaia naxaphila 

Paahgoarnia t r i andra 

Baaokia a raaa i fo l i a 

n i t r a r i a aahobari 

Caaantha g laba l t a . C, malantha 

Lafina o l i go r rk i i a 

gucalyptua dumoaa 

Aoaaia uilhalmiana 

Caauarina puai l la 

Vall ianaria a p i r a l i a 

Sramophila spp. 

Aeaaia atmnopkylZa 

Bnpoahaaria spp. 

Chanopodiun daaartorum 

Su^atyptua incraesata var ooatata 

guJ^aZyptua eec i a l t a 

Acaaia brachybotrya 

Saneaio spp. 

Acacia acinaaaa 

Bibbart ia 9pp. 

Aaaaia hataaidaa 

ttyriocaphalua a t u a r t i i 

Acfaia ecleTophylla 

Acacia acantkoaUda 

Rhagodia apinaaamna 

Baliotropiun auropaauit 

Greuil laa i l i e i f o H a 

Sodonaaa spp, 

SiaynbriuM or ian ta la 

galgania laoandulaaaa 

Bitlbina aamibarbata 

Huahlanbackia 

A i r a i t i a spp. 

LtpioaptritaM la.BiaatB'" var wini.! 

Aoaaia miaroaarpa 
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mat saltbush 

medic 

mi l fo i l 

moonah 

nardoo 

Atriplex p r o a t r a t a 

Hadiaaga spp. 

Myriophyllum 9pp. 

Melalauaa pubaecena 

Harailea drummondii 

nat ive poplar or b e l l f r u l t cree CodanooarpuB co t in i fo l iua 

nea l i e 

needlewoods 

New Zealand spinach 

nodding saltbush 

cldman saltbush 

pale turpent ine 

pigface 

podolepls 

pondweed 

porcupine grass 

pr ickly b o t t l e brush 

pussy t a i l s 

red gum 

red mallee 

ridged eve r l a s t i ng 

r i v e r bluebel l 

f i ve r mint 

fuOy (ba r r i e r ) sal tbush 

samphire (glasswort) 

sandalwood 

sca r l e t raint-bush 

scrub plne 

Acasia r-iger^a 

Sakaa v i t t a t a i B, leucoptera 

Tetragonia tatpagonioidae 

Bhagtrdia nutana 

Atriplex nuJamularia 

Bayaria l a i ohe na u l t i i 

CnrpobrotuB aequiZaterua 

Podolepia spp. 

Potat^ogeton spp. 

Triodia i r r i t a n a , T. aoariaaa 

Calliatamon braobyandrua 

Pt i lo tua apaSIiulatui 

EuaaZyptuB aamaldulenaia 

Suaalyptua calycogona 

Beliahryeum aatadramum 

Uahlettbergia f luminalia 

Mentha auatraZie 

Enchylaena tomentaaa 

Arthroanemum halaanemoidaa 

Myaporu!t platycarpum 

Proatanthera aapalathoidaa 

C a l l i t r i e aerrusoea 

sea heath 

s lander - lea f (hooked) mallee 

small cooba 

soft-homed sal tbush 

spear grasses 

spiny f la t - sedge 

spiny watt le 

spike rush 

slender cypress plne 

sugarwooa 

swamp couch 

sweet quandong 

three-nerve wat t le 

twlnleaf 

umbrella wa t t l e 

velvet bush 

• a l t - a - w h i l e 

uallaby grasses 

wallowa 

warrego grass 

weeooka 

weeping pittosporum 

white mallee 

willow acacia 

wlmlmlll grasses 

wirewort 

white cypress plne 

yellow gum 

yellow mallee 

Frankenia spp. 

Euoalyptua foecunda 

Aoaoia l i g u l a t a 

Malacocera t r ioorn ie 

Stipa spp. 

CyparTia gymnocaulua 

Acacia apineacena 

Blaoaharia aautai S. pua i l l a 

C a l l i t r i e p r e i e a i i 

Myoporum platycarpum 

Cynodon dactylon 

Santalum aauminatui: 

Zygophyllum spp. 

Acacia oaua ld i i 

Laaiopetalwe beh r i i , L. baueri 

Aaaaia oolletxodea 

Danthonia spp. 

Aaaaia calamifol ia 

Paapalidium jubifZorum 

SremaphiZa oppoa i t i fo l i a 

Pittoaporum phiZZyreoidaa 

Sucalypem graciZia 

Aaacia eaZicina 

Chlcria app. 

A^krixia ath-ritioidma 

C a l l i t r i a columallaFiw 

Sucalyptua Lauaox\/lon 

S-ucal^ptMt i'\ai'aMmata 
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SCIENTIFIC NAMES 3? WEEDS MENTIQIJE!: Itl THE TEXT 

Conmon T f̂lnie E c l e n t i f l i ; 

a m s i n c k i a 

o a t h u r s t b u r r 

bindweed 

b l a c k b e r r y 

boneseed 

b o x t h o r n 

b u f f a l o b u r r 

c a l l f o m l a n b u r r 

c a l t f n p 

camel t h o r n 

c o l i y n t h 

d o d d e r 

d r o o p i n g p r i c k 

e r e c t p r i c k l y 

f enne1 

f l v e - s p l n e d s a 

r l a i - I e a v e d b r 

hemlock 

h c a r y c r e sa 

horehound 

I j y - l e a f j l d a 

khak i weed 

musk weed 

noogoora t u r r 

n i i t - a r a s s 

o n e - l e a f cape 

;y p e a r 

p e a r 

I t b u s h 

t u l i p 

l a n t h i u m apiriotuni 

C c ^ e d v u t u a arv^natM 

RitbuB ffvt i / toaiAa 

C h p ^ a a ^ t h a n a i d a d i t c i i l i f ^ F a 

L s ^ t - f a r o c i a e i m u a . 

5o !anun cornut\4ifi 

Xanthium o r i e n t a l e 

T r i b u l u a t a r l - e a t r i e 

A l h a g i p a e u d a l h a g i 

C i t r u l l u a a a l o o y n t h i s 

Cuaau ta s P p . 

O p u n t i a v u l g a r i a 

O p u n t i a e t r i e t a 

FoaniauZux o u l g a r a 

S e x i a t a U n i f o l i a 

Cofium nacu la tuJ^ 

Capda r i a d r a b a 

Maerubiun v u l g a r e 

S i d a l e p r a a a 

A i t a r n a n z H a r a pur,gena 

»(i,ngrn«! E t r f o l i - a t i m 

Xanthium pungana 

Cuperua r c t u n d u a 

Aaphodelua f i a t u l o a u e 

psnpaa l l l y - o f - t n e - v a l l e y 

p a t e r s o n ' ^ c u r s e 

p e r e n n i a l ragweed 

p r a i r i e g round c h e r r y 

sand r o c k e t 

s k e l e t o n weed 

9 DU[-9 C t 

splr .y b u r r - g r a s s 

5Plny r u s h 

s t l n k w o r t 

sweet t r l a r 

t h i s t l e - g o l d e n 

h a r d bead 

s a f f r o n 

s l e n d e r 

a o l d l e r 

s p e a r 

s p o t t e d o r 

v a r i e g a t e d 

s t a r 

S t e n l - 3 S 

thor r : a p p l e 

t r e e of heaven 

t w o - l e a f c ape t u l i p 

w h i t e h c r s e n e t t l e 

wheel c a c t u s 

w i l d g a r l i c 

w i l d r i l g n o n e t t s 

S a l p i c h r o a a f i g a n i f o l i a 

Echium p l a n t a g i n e u m 

Ambroeia p e i t o a t a a h y a 

P h y a a l i e u i a c o a a 

D i p l o t a x i a t e n u i f o l i a 

C h o n d r i l l o j u n a e a 

OxaZie p e a - c a p r a e 

Cenchrua l c n g i a : ; i r u t 

J u n a u e a a u t u e 

I n u l a g r avaaZana 

Roaa r u b i g i n o a a 

Sflci^TH^B h i a p u n i c u e 

C e n t a u f a ^ Pspftia 

Cafthafff>i.% Zanatua 

Cafd^ua t e n u i f Z a r ^ e 

C i r a i u m u v i g a r e 

SiZybum maria«u:it 

C e n t a u r e a c a Z o i t r a p a 

Onopordum a c a u l o n 

D a t u r a f e r o x ; D. i n n , f x i a ; D. (CroJBaniuH 

A i l a n t h u a a l t i a a i m a 

Bomeria m i t i a t a 

S a l s n u ^ a tasag 'v i . f j l - iur . 

OpttHtia r o b u e t a 

A l l i u m v inaaZe 

Reseda l u t e o l a 
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APPENDIX 3 

RARE, LOCALIZED PLANT SPECIES 

MURRAY RIVER BLOCK 

1. Acacia l o d e r i ~ in Victoria now restricted to a small stand on private property 
± 5 rniles south of Cowra Lagoon (west of Merbein), constituting the most 
southerly point of Its range.. 

2. Atr ip lea: angu la t a - in Victoria known only from Boundary Bend on the Murray 
River (east of Bannerton). 

3. Boss iaea wa lke r i ~ In Victoria now restricted to a few bushes on private land 
between Boundary Bend and Kenley, the most southerly limit of its range. 

h. Caesia l a t e r i f l o r a - in Victoria known only from a small occurrence near Lake 
Hattah, the most southerly and easterly point of its range. 

5. Chloanthes p a r v i f l o r a - if ever Victorian, then doubtless long extinct here, 
the only record (last century) being "near Swan Hill". 

5. Crinum f laccidum - in Victoria only on the Murray flood plain where it is 
scattered near and west from Cowra Lagoon, the most southerly of its 
occurrences. This is Victoria's largest native flower, and was the 
subject of special comment by Capt. Charles Sturt in his voyage along 
the lower Murray (Jan. I83O). 

7. Cyperus a r i s t a t u s - in Victoria only from Lake Hattah and near Dimboola, 
the latter outside the present study area. 

8. Cyperus f l a c c i d u s ~ in Victoria known only from Sandalong Park at Mildura and 
near Dimboola, the latter outside the present study area. 

9. Cyperus nervu losus - in Victoria known only from Lake Hattah, the most south-
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-erly and westerly point of its range. 

10. Eremophila b i g n o n i i f l o r a - restricted in Victoria to a few individual plants 
near Cowra Lagoon (west of Merbein) and on Lindsay Island, its most 
southerly occurrences. 

11. Eremophila po lyc l ada - in Victoria known only by a few small occurrences west 
of Merbein (between Cowra Lagoon and Lake Walla-walla), its most south­
erly range. 

12. Eremophila s t u r t i i - restricted in Victoria to a very few small occurrences 
between Merbein West and Boundary Point (on the South Australian border), 
except for a single bush noted at Boundary Bend, the most southerly and 
(apparently) easterly limit of its range. 

13. Er iocau lon a u s t r a l a s i c u m - perhaps now extinct in Vlctoriaj where known only 
from the type collection (Dec. 1853) on the Murray River near Yungera. 

14. Ge i je ra p a r v i f l o r a - now restricted in Victoria to a small area in and close 
to Wilga Park (between Piambie and Kenley), the most southerly point of 
its range. 

15. Hel io t ropium asperrimum - apart from a V/immera occurrence, known in Victoria 
only from Robinvale. 

16. Hib i scus f a r r a g e i - in Victoria known only from sparodlc and short-lived col­
onies near Merbein West, Hattah and Bolton, the most southerly limit of 
its range. 

17. Lawrencia b e r t h a e - in Victoria known only by a single collection (± 1935) 
from near Mildura, the most easterly point of its range. 

18. P s o r a l e a c i n e r e a ~ In Victoria known only from Psyche Bend on Murray River 
(east of Irymple) and Lake Coorong near Hopetoun, the most southerly 
point of its range. 

19. P t i l o t u s n o b i l i s - In Victoria known only from near Abbotsford Bridge on the 
Murray River near Yelta, Red Cliffs and Kulkyne Forest, the most south­
erly point of its range. 
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20. San t a lum l a n c e o l a t u m - restricted in Victoria to a few plants at Boundary Bend 
and a single old tree in the Warby Range (outside the present study area 
and the most southerly point of its range). 

21. S c a e v o l a d e p a u p e r a t a - restricted in Victoria to sandhills at the north-west 
of Hattah Lakes National Park, also Swan Hill (where probably now 
extinct), the most southerly point of its range. 

22. Solanum l a c u n a r i u m - restricted in Victoria to small isolated occurrences 
between Walpolla and Lindsay Islands along lower Murray River, the 
most southerly limit of its range. 

23. S t i p a t u c k e r i - in Victoria known only by two collections, from Robinvale 
(June 1961) and hoonoonav salt pans west from Carwarp and Nowingi (Sept. 
1955)3 the most southerly point of its range. 

24. Swainsona g r e y a n a - restricted in Victoria to Lindsay Island (along Murray 
River near the South Australian border), the most southerly point of 
its range. 

MILLEWA BLOCK 

25. 

cultivation in recent years 

A b u t i l o n f r a s e r i - in Victoria known only from a small block of private land 
at Sunny Cliffs (north of Red Cliffs), where now probably extinct through 

26. B a s s i a c a p u t - c a s u a r i i - in Victoria known only from the type locality 5—6 
miles south of Benetook, the single other recorded Australian occurrence 
being Yudnapinna Station, South Australia (north-westerly from Port 
Augusta). 

27. C h e i l a n t h e s l a s i o p h y l l a - in Victoria known only by a few Individual plants on 
limestone at Boundary Point and on sandstone near Rock Hole Bore, the 
most southerly limit of its range, 

28. E r e m o p h i l a s c o p a r i a - in Victoria known only from the Meridian Road ± 6 miles 
south of Benetook, its most easterly occurrence. 
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Lawrenaia b e r t h a e - (see details under No. 17) 

P t i l o t u s n o b i l i s - (see details under No. 19) 

29. Sida f i b u l i f e r a - in Victoria known only from private land at Sunny Cliffs 
(north of Red Cliffs) where now endangered through cultivation in recent 
years. 

30. Zygophyllum aompressum - in Victoria known only from, gypsum flats about 5 

miles south-west of Morkalla, the most easterly point of its range. 

SUNSET BLOCK 

31. Aaacia h a v i l a n d i i - probably now extinct in Victoria, where known by only two 
collections, at Ouyen (Sept. 1913) and Gerang Gerung (Oct. 1913), the 
later outside the study area. 

31. Arthroanemum l y l e i - in Victoria known only from two localities, namely the 
saltpans of the Raak (south-west of Nowingi) and Tyrrell Creek at the 
southern end of Lake Tyrrell, the most southerly and easterly occurences 
of the species, which otherwise occurs in V/estern Australia but 
apparently not in South Australia. 

C h e i l a n t h e s l a s i o p h y l l a - (see details under No. 27) 

Hibiscus f a r r a g e i - (see details under No. 16) 

33. O l e a r i a s u b s p i c a t a - In Victoria known only from Hattah Lakes National Park 
near Lake Mournpall) and mallee scrub west of Annuello, the most south­
erly point of its range. 

Scaevola depaupera ta - (see details under No. 21) 

34. Spyridium t r i d e n t a t u m - in Victoria known only from Isolated occurrences in 
the V/immera, along Calder Highway near Hattah and mallee scrub west of 
Annuello, the most easterly point of its range (which includes Western 
Australia but apparently not South Australia, 
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S t i p a t u c k e r i - (see details inder No. 23) 

ANNUELLO BLOCK 

Aaacia h a v i l a n d i i - (see details under No. 31) 

Hibiscus f a r r a g e i - (see details under No. 16) 

Olear i a s u b s p i c a t a - (see details under No. 33) 

Spyridium tridentatum~{see details under No. 34) 

BIG DESERT BLOCK 

Acaaia h a v i l a n d i i - (see details under No. 31) 

35. Microcybe p a u c i f l o r a - in Victoria known only from MurrayviUe and 

north-west of Lake Albacutya, the most easterly point of its range. 

Pso ra l ea c i n e r e a - (see details under No. l8) 

36. P so ra l ea pa tens - in Victoria known only from vicinity of Lake Albacutya, the 
most southerly point of its range. 

37. Pu l t enaea d e n s i f o l i a - in Victoria known only from Gypsum (north of Tempy) 
and Wyperfeld National Park, its most easterly and southerly occur­
rences respectively. 

TYRRELL BLOCK 

Arthroanemum l y l e i - (see details under No. 32) 

38. Boronia i n o r n a t a - p e r h a p s now extinct in Victoria, where recorded from 



240 

L^KE TYRRELL BLOCK (contd.) 

39. 

only two localities, namely Lake Lalbert (Dec. 1853) and the south­
eastern extremity of Little Desert (before 1913), the latter outside 
the present study area. 

Kochia r o h r l a c h i i - apart from recorded occurrences near Minyip and at Gooroc 
(north of St. Arnaud) - both outside the present study area - known in 
Victoria only fromQuambatook, the most easterly point of its range. 

AVOCA BLOCK 

Kochia roh r l ach i i (see details under No. 39) 

40. Swainsona p l a g i o t r o p i s in Victoria known only by three collections, namely 
from Kerang (Sept. 1925), Murray Valley Highway near Torrumbarry (Oct. 
1956), and Lower Campaspe River (Oct. 1875), the two latter localities 
outside the present study area. Possibly crossing the Murray into New 
South Wales, otherwise endemic in Victoria 
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APPENDIX 4 

ALL MAMMAL SPECIES RECORDED AS OCCURRING IN THE MALLEE STUDY AREA OVER 
THE PAST 120 YEARS 

Nomenclature follows Ride, W.D.L. "A Guide to the Native 
Mammals of Australia." (Oxford University Press: Melbourne 1970.) 

MONOTREMATA 

Tachyglossldae: 

Taohyglossus aculeatus Echidna 

Ornlthorhynchldae: 

Ornithorhynchus anatinus Platypus 

MARSUPIALIA 

Macropodldae: 

Macropus fuliginosus Western grey kangaroo 

Macropus giganteus Great grey kangaroo 

Macropus rufogriseus Red-necked wallaby 

Megaleia rufa Red kangaroo 

* Onyohogalea fraenata Bridle nail-tailed wallaby 

* Lagorchestes leporides Eastern hare-wallaby 

* Bettongia pencillata Brush-tailed rat-kangaroo 
10605/73-17 
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Burramyldae: 

Aarobates pygmaeus 

Cercartetus conainnus 

Peramelldae: 

Isoodon obesulus 

Perameles bougainville 

Chaeropus eaaudatis 

Dasyurldae: 

* Dasyurus geoffroii 

* Phascogale aalura 

Antechinus flavipes 

Sminthopsis crassicaudata 

Sminthopsis murina 

* Anteahinomys laniger 

Leporldae: 

Oryctolagus cuniculus 

Lepus europaeus 

Feather-tailed glider 

Western pigmy possum 

Short-nosed bandicoot 

Barred bandicoot 

Pig-footed bandicoot 

Chudltch 

Red-tailed wambenger 

Yellow-footed antechinus 

Fat-tailed dunnart 

Mouse dunnart 

Kultarr 

LAGOMORPHA 

Rabbit (introduced) 

Hare (introduced) 
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RODENTIA 

Muridae: 

Hydromys chrysogaster 

* Leporitlus conditor 

* Leporillus apiaalis 

Notomys mitchellii 

* Pseudomys hermannsburgensis 

Pseudomys albocinereus 

* Pseudomys deserter 

Mus musculus 

Eastern water rat 

Stick-nest rat 

White-tipped stick-nest rat 

Mitchell's hopping mouse 

Sandy inland mouse 

Silky desert mouse 

Brown desert mouse 

House mouse (Introduced) 

CHIROPTERA 

Vespertllionldae: 

Nyatophilus timoriensis 

Nyctophilus geoffroyi 

Chalinolobus gouldii 

Chalinolobus morio 

Eptesicus pumilus 

Nycticeius greyi 

Molossldae: 

Tadarida australis 

Greater long-eared bat 

Lesser long-eared bat 

Gould's wattled bat 

Chocolate bat 

Little bat 

Little broad-nosed bat 

White-striped bat 
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Tadarida planiceps 

Emballonuridae: 

Taphozous a u s t r a l i s 

Canldae: 

Canis f ami l i a r i s 

Vulpes vulpes 

Felidae: 

Fe l i s catus 

Suidae: 

Sus crofa 

Bovidae: 

Capra hiraus 

Little flat bat 

Northern shea th - t a i l ed bat 

CARNIVORA 

Dingo 

Fox (introduced) 

Cat (introduced) 

ARTIODACTYLA 

Pig (introduced) 

Goat (introduced) 

* Probably now extinct in the Victorian Mallee. 
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APPENDIX 5 

DESCRIPTIONS OF MAMMAL SPECIES (EXCLUDING BATS) IN THE MALLEE STUDY 
AREA IN TERMS OF THEIR ABUNDANCE, DISTRIBUTION, FOOD, HOME RANGE, 

NEST SITES, HABITAT PREFERENCE AND SPECIMENS COLLECTED 

.Abbreviations used are: FWD = Fisheries and Wildlife Division (Victoria) 
NMV = National Museum of Victoria 

Taohyglossus a c u l e a t u s - Echidna 

Abundance and distribution: Although evidence of activity is widespread 
throughout the Mallee study area, sightings of animals are rare. In the 
Sunset Country survey (1973) only one animal was observed in hundreds of 
acres traversed. It was not recorded in the area by Krefft (1866), so it 
may be a recent colonizer. 

Food: Insects; chiefly termites and ants. 

Home range: Currently under study, but judging by their rarity, they 
probably roam over large areas, 

Nest sites: In semi-arid, hot areas several individuals can sometimes be 
found huddled into sandstone or limestone caves. Where rocky outcrops do 
not occur, relief from temperature extremes is probably gained beneath 
mallee roots. 

Habitat preference:Probably restricted to wooded areas. In the study area 
it probably does not occur in saltbush, heath and grassland habitats. 

Most recent specimens: 1967 (NMV); observed In the 1973 survey (FWD), 

Ornithorhynchus ana t i nus - Platypus 

Abundance and distribution: Occurs throughout the major river systems in 
the study area, including the Murray, Loddon and Wimmera rivers. Although 
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uncommonly observed, this species is probably secure in these areas, but 
increased pollution will be deleterious. 

Food: Aquatic invertebrates; chiefly crustaceans and annelids. 

Home range: Little Is known of its foraging habits. 

Nest sites: Burrows are constructed in banks of streams. Loose soils 
are preferred. Burrows are usually about a foot beneath the surface of 
the ground, but often only inches separate the burrow from the surface. 
Thus, trampling of cattle on river banks could be detrimental. 

Habitat preference: Almost all streams, billabongs and freshwater lakes 
of adequate size in the study area are suitable; the platypus appears 
only to require permanent waters with muddy substrates. 

Most recent specim.ens: 1963 (NMV). 

Macropus f u l i g i n o s u s - Western grey kangaroo 

Abundance and distribution: Common and often seen throughout the larger 
areas of native vegetation in the study area (i.e., occurs throughout 
the Sunset Country, Big Desert, Hattah Lakes and Annuello areas). 

Food: Chiefly grasses, but in absence of grass will browse on sclero­
phyllous shrubs. 

Home range: This species usually occurs in groups of from 2 to 6 
individuals and is relatively sedentary from day to day if undisturbed, 
but will travel long distances when activity over a year is considered. 

Nest sites: Resting animals usually seek the shade of low dense shrubs 
or trees such as C a l l i t r i s p r e i s s i i , under which they dig depressions 
for resting. 

Habitat preference: All mallee, river woodland and plne woodland. More open 
areas such as grassland, shrub steppe and heath are generally avoided 
during the day, but utilized for foraging at night. 
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Most recent specimens: I967 (FWD); observed in 1973 surveys (PWD, NMV). 

Macropus g i g a n t e u s - Great grey kangaroo 

Abundance and distribution: No specimens of M. g igan teus from, the Mallee 
area are held in either the National Museum of Victoria or the Fisheries 
and Wildlife collections. However, the studies of Kirsch and Poole (1972) 
suggest that both the western and the eastern grey kangaroos are present 
in the Mallee study area. 

Food: Grasses and shrubs. 

Home range; Not accurately known, probably seasonally dependent. 

Nest sites: Unknown in this area. 

Habitat preferences: Unknown in this area 

Most recent specimens: No specimens lodged in official Victoria collections. 

Macropus r u f o g r i s e u s - Red-necked wallaby 

Abundance and distribution: Reported by Mr. C. Crouch of Nhill as occur­
ring along the southern fringes of the Big Desert, 

Food: Grasses and shrubs. 

Home range: Unknown. 

Nest sites : Unknown, 

Habitat preference: Unknown in this area, but in other areas it is seldom 
far from thick undergrowth. 

Most recent specimens: No specimens from the study area are lodged in 
official Victorian collections. 
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M e g a l e i a r u f a ~ Red kangaroo 

Abundance and distribution: Comparatively rare in Victoria, but it has 
its last Victorian stronghold in the Mallee study area. It occurs in 
the plains of the Kulkyne Forest, Ned's Corner and the eastern end of 
the Sunset Country. Reservation of areas such as these would enhance 
its chances of survival in Victoria. 

Food: Grasses and shrubs. 

Home range: VJill move according to seasonal availability of food. 

Nest sites: Resting sites are usually situated in the shade of trees 
where the animals avoid hot midday temperatures. 

Habitat preferences: Typically observed in thinly wooded grasslands, 
as is typical of the areas mentioned above. 

Most recent specimens: 1967 (FWD); reliable reports indicate that it 
is still present (1973). 

T r i a h o s u r u s v u l p e a u l a - Brush-tailed possum 

Abundance and distribution: It has a restricted distribution in the 
study area, but is common in local areas. It is also common throughout 
other parts of Victoria. 

Food: Predominantly vegetarian; mainly fruit and leaves. 

Nest sites: It usually nests and rests in hollow trees, but a variety 
of sites have been recorded including sheds, machinery and rabbit burrows 

Habitat preference: It is typically a woodland inhabitant such as in the 
Murray River red gum woodland and, in the south, it occurs in black box 
and buloke woodlands. 

Most recent specimens: 1972 (NMV), 
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Aorobates pygmaeus - Feather-tailed glider 

Abundance and distribution: Common throughout most of south-eastern Vic­
toria, but restricted and rare in the study area. 

Food: Insects and nectar. 

Nest sites: Usually hollow limbs of trees, but there are records of nests 
occurring in a variety of unusual locations. This usually happens in sit­
uations where natural nesting sites are limited. 

Habitat preference: Restricted to woodland and forest habitats throughout 
Victoria, It probably does not occur in mallee vegetation, but museum 
records indicate that it is widespread through red gum and black box assoc­
iations . 

Most recent specimens: 1968 (NMV). 

C e r c a r t e t u s c o n c i n n u s - Western pigmy possum 

Abundance and distribution: Restricted and rare in the study area. The 
only other Victorian records are from the Little Desert, 

Food: Insects and nectar. 

Nest sites: Tree hollows or birds'nests such as those constructed by 
babblers. 

Habitat preference: Typically occurs in woodlands (mallee or otherwise) 
that have a dense or medium dense understorey of sclerophyllous shrubs 
such as Banksia^ Cal l i s temon or Melaleuca. At present this type of form­
ation is best represented in the Big Desert. 

Most recent specimens: 1911 (NMV). Recent sightings (around i960) are 
reported by Wakefield (ig63). 

Anteahinus f l a v i p e s - Yellow-footed antechinus 

Abundance and distribution: Although comm.on in the Mallee area in the nine-
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teenth century and common now in other dry forest or woodland areas of 
the State, this species is now rarely recorded in the study area. It 
probably still exists in the east of the study area and along the Murray 
River. 

Food: Arthropods and small vertebrates obtained in the litter layer. 

Nest sites: Usually in hollow limbs or stumps; often on or near the 
ground. 

Habitat preference: This species usually is found in woodlands that 
have well-developed litter and shrub layers (e.g., red gum woodlands). 

Most recent specimens: 1963 (NMV). 

Sm. in thops i s mur ina - Mouse dunnart 

Abundance and distribution: Possibly not as rare in the Sunset Country 
as previously considered. Paucity of specimens may reflect difficulty 
of capture rather than rareness. This species is restricted to the west 
and north-west portion of Victoria. 

Food: Arthropods. 

Nest sites: Described as being an excavation made beneath a dense shrub 
such as porcupine grass (T r iod i a ) and lined with grasses. 

Habitat preferences: Recent (1973) captures of specimens and daylight 
observations of 'mice' presumed to be 5. murina indicate that this 
species is often associated with porcupine grass. It generally occurs 
in mallee vegetation. 

Most recent specimens: 1973 survey (FWD). 

S m i n t h o p s i s c r a s s i c a u d a t a - Fat-tailed dunnart 

Abundance and distribution: Uncommon, but widespread through plains 
and grazing land of western Victoria. 
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Food: Arthropods. 

Nest sites: Holes excavated under rocks, logs and pieces of iron have 
been recorded. 

Habitat preferences: The distribution of this species within the study 
area excludes the mallee and heath areas, but Includes most woodlands 
and plains. Intensive farming such as crop-growing would, however, 
be detrimental. 

Most recent specimens: 1971 (NMV). 

Hydromys c h r y s o g a s t e r - Eastern water rat 

Abundance and distribution: Restricted to the Murray River system or 
rivers, lakes and swamps. Common throughout rivers, lakes and partic­
ularly irrigation areas of Victoria. 

Food: Generally carnivorous, including invertebrates such as yabbies 
and mussels. Also will eat offal near or in the water. 

Home range: Information is scant, but there are records of long 
distances (1 or 2 miles) being travelled in water or on land in search 
of food. 

Nest sites: The species make extensive runs and burrows along the 
margins of the waters it inhabits. Hollow logs and burrows appear to 
be the most favoured nesting sites. 

Habitat preference:Essentially a semi aquatic species; it is nearly 
always associated with water, but as described above will cover relatively 
large distances over land in search of food. Permanent water appears to 
be the most important requisite because the animal is recorded from 
streams in a variety of localities, altitudes and forest types. 

Most recent specimens: 1971 (FWD), 
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Notomys m i t a h e l l i - Mitchell's hopping mouse 

Abundance and distribution: Restricted to the Mallee area in Victoria. 
It has been depleted since discovery of the species in I836, but pro­
bably remains secure in areas of Crown land within the study area. Pop­
ulations are thought to undergo fluctuations in numbers. 

Food: Vegetarian. It thrives on seeds and fruits in captivity and 
probably eats seeds and fruit of plants such as Leptospermum^ Banksia^ 
M e l a l e u c a and C a s u a r i n a I n the wild. 

Nest sites: An elaborate burrow with a vertical entry is constructed. 
Access tunnels may go to a depth of 3 feet, where they link up with a 
labyrinth of horizontal tunnels. The absence of soil heaps makes detect­
ion difficult. 

Habitat preference: Scrub-mallee with a sandy substrate. 

Most recent specimens: 1973 surveys (FVTO, NMV). 

Pseudomys a l b o c i n e r e u s - Silky desert mouse 

Abundance and distribution: In Victoria, this species is restricted to 
the western portion. Abundance is determined by local conditions and 
can range from common to rare. 

Food: In captivity it eats fruit and seeds; presumably wild populations 
have a similar diet. 

Nest sites: Burrows into the soil are constructed. Entry to the burrows 
is by vertical tunnels which lead to a series of horizontal tunnels. The 
spoil heap is taken out through an inclined construction tunnel which is 
later filled in. 

Habitat preference: Generally heathlands on dry sandy soils. 

Most recent specimens: 1973 Surveys (NMV). 
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Canis f a m i l i a r i s - Dingo 

Abundance and distribution: Now rare or extinct in the Mallee region. 

Food: Carnivorous; Insects to vertebrates are consumed. 

Home range: Variable according to the season. Movements of up to 30 
miles In a night have been recorded in East Gippsland. In drier areas 
considerable nomadism is exhibited. 

Habitat preference: In the study area predator control has restricted 
this species to the large areas of Crown land. There are no recent 
records of dingoes from the study area, but wild dogs are occasionally 
trapped. 
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APPENDIX 6 

BIRDS 

This appendix contains a list of birds recorded in the area, with an indication of 
the habitats in which they are likely to occur, their abundance and general breeding 
and feeding information. The species are listed by common names, which follow the 
nomenclature of the C.S.I.R.O.'s "An Index of Australian Bird Names" (I969). 
Species recorded in the area as accidents or as vagrants have not been included in 
the list. 

Horizontal lines are used to separate families. 

Habitats 

1. Aquatic 
2. Mallee 
3. Big mallee 
4. Hummock grass-mallee 
5. Scrub-mallee 

6. Woodland (red gum, black box) 
7. Woodland (pine, belar, buloke) 
8. Grassland 
9. Saltbush 

10. Heath and mallee-heath 

+++ 

Abundance 

common ++ uncommon rare 

Information on habitat preferences and abundance has been extracted for more than 
300 publications (Gllmore and McVicar, I973). Additional comments on distribution 
were provided by CN. Austin, R.E. Corbould, W.R. Wheeler, H.E. Tarr, V.T. Lowe, H.R 
Johnson and The Bird Observers Club. 

Breeding information was obtained from N.J. Favaloro (personal communication), W. 
Middleton (personal communication), N.J. Favaloro (1966) and J, Frankenberg, 
(1971). General Information on nest locations and foods was extracted from Cayley, 
N.W. (1931). References are given on pages 89-9O. 
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COMMON HdME 

Emu 
Australian pelican 
Darter 
Black cormorant 
Little black cormorant 
Pied cormorant 
Little pied cormorant 
Little grebe 
rioary-headed grebe 
jreat crested grebe 
V.'hlte-necked heron 
Ahlte-faced heron 
Cattle egret 
White egret 
Little egret 
Plumed egret 
Nankeen night heron 
Little bittern 
Brown bittern 
White ibis 
Straw-necked ibis 
Glossy ibis 
Hoyal spoonbill 
Yellow-billed spoonbill 
,v'ater whistling duck 
Grass whistling duck 
Black swan 
Freckled duck 
Mountain duck 
Black duck 
Grey teal 
Chestnut teal 
Blue-winged shoveler 
Pink-eared duck 
White-eyed duck 
Wood duck 
Blue-billed duck 
Musk duck 

3iack-shouldered kite 
Letter-winged kite 
Fork-tailed kite 
Square-tailed kite 
Black-breasted buzzard 
Whiatllng eagle 
Grey (white) goshawk 
Australian goshawk 
Collared sparrowhawk 
Australian little eagle 
Wedge-tailed eagle 
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Yes 

Yes 
Yes 
Yes 
Yes 
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Yes 
Yes 
Yes 
Yes 
Yes 

Yes 

Yes 

Yes 
Yes 
Yes 
Yes 

NEST LOCATION 

Ground 

Tree branches 
Rock ledges, tree branches 
Tree branches 
Tree branches 
Tree branches 
Floats on water 
Floats on water 
Floats on water 
Tree branches 
Tree branches 

Tree branches 

Tree branches 
Tree branches 
Emergent aquatic vegetation 
Srr.ergent aquatic vegetation 
Emergent aquatic vegetation 
Emergent aquatic vegetation 
Tree branches 
Tree branches 
Tree branches 

_ 
Ground 

Hole in tree 
Ground 
Ground, hole in tree 
Groundi hole tn tree 
Ground 
Ground, hole in tree 
Ground, hole in tree 
Hole in tree 
Ground 
Ground 
Tree branches 

Tree branches 

Tree branches 
Tree branches 
Tree branches 
Tree branches 

FOODS 

Vegetation 
Fish, crustaceans 
Fish 
Fish, crustaceans 
Pish, crustaceans 
Aquatic animals 
Pish, crustaceans 
Aquatic animals and plants 
Aquatic animals and plants 
Aquatic animals and plants 
Variety of animals 
Aquatic animals 

Aquatic animals 
Aquatic animals 
Aquatic animals 
Aquatic animals 
Aquatic animals 
Aquatic animals 
Insects 
Insects 
Insects 
Aquatic animals 
Aquatic animals 
Terrestrial herbage 
Terrestrial herbage 
Aquatic animals and plants 
Aquatic animals and plants 
Herbage, aquatic animals 
Herbage, aquatic animals 
Aquatic animals and plants 
Aquatic animals and planta 
Aquatic animals and plants 
Aquatic animals and plants 
Molluscs 
Herbage 
Aquatic animals and plants 
Aquatic animals and plants 
Small maimnals, lizards, insects 
Small mammals 
Small mammals, lizards, Insects,garbage 
Birds 
Rabbits, lizards 
Mammals, birds, reptiles, carrion 
Small birds. Insects 
Birds 
Small birds 
Mammals, reptiles, carrion 
Mammals, birds, carrion 
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COMMON NAME 

W.hlte-breasted sea eagle 
Spotted harrier 
Swamp harrier 
Black falcon 
Peregrine falcon 
Little falcon 
Grey falcon 
Nankeen kestrel 
Brown hawk 
Mallee fowl 
Stubble quail 
Brown quail 
Painted quail 
Little quail 
Plain wanderer 
Brolga 
Banded landrail 
!*iarsh crane 
Australian spotted crake 
Black-tailed native hen 
Dusky moorhen 
Swaraphen 
Coot 
Australian custard 
Australian painted snipe 
Spur-wlnged plover 
Banded plover 
Red-kneed dotterel 
Red-capped dotterel 
Double-banded dotterel 
Black-fronted dotterel 
Australian dotterel 

Turnstone 
Little whimbrel 
',«/hlmbrel 
Eastern curlew 
Little greenshank 
Greenshank 
Wood sandpiper 
Common sandpiper 
Great knot 
Sharp-tailed sandpiper 
Red-necked stint 
Long-toed stint 
Curlew sandpiper 
Sanderling 
Buff-breasted sandpiper 
Black-tailed godwit 
Bar-tailed godwit 
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NEST LOCATION 

Rock pinnacles, trees 
Tree branches 
Ground 
Tree branches 
Rock ledges 
Tree branches 
Tree branches 
Rock crevices, tree branches 
Tree branches 
Mounds 
Ground 
Ground 
Ground 
Ground 

-
-

Grass tussocks 
Emergent aquatic vegetation 
Grass tussocks 

Tussocks, aquatic vegetation 
Tussocks, aquatic vegetation 
Emergent aquatic vegetation 

-
Ground 
Ground 
Ground 
Ground 
Ground 

Ground 
Ground 

-

FOODS 

Mammals, reptiles, fish 
Mammals, birds, reptiles 
Small mammals, birds 
Birds 
Birds 
Smali birds, insects 
Mammals, reptiles, birds 
Insects , birds, reptiles, maramals 
Mammals, birds, insects 
Berries, seeds. Insects 
Seeds, grasses, insects 
Seeds, insects 
Seeds, insects 
Seeds, insects 

Omnivorous 
Molluscs, aquatic Insects and plants 
Molluscs, aquatic insects and plants 
Aquatic insects and plants 
Grasses, aquatic anim.als and plants 
Aquatic insects and plants 
Molluscs, grass, aquatic plants 
Aquatic animals and plants 

Omnivorous 
Aquatic animals and plants 
Insects, herbage, crustaceans 
Insects, seeds 
Terrestrial Insects 
Aquatic insects, crustaceans 
Aquatic animals 
Aquatic Insects, crustaceans 
Insects, seeds 
Aquatic anim.als 
Aquatic animals 
Aquatic animals 
Aquatic animals 
Aquatic anlcTLals 
Aquatic animals 
Aquatic animals 
Aquatic animals 
Aquatic animals 
Aquatic animals 
Aquatic animals 
Aquatic animals 
Aquatic animals 
Aquatic animals 
Aquatic animals 
Aquatic animals 
Aquatic, animals 
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COMMON MAKE 

Ruff 
White-headed stilt 
Banded stilt 
Avocet 
Southern stone curlew 
Australian pratincole 
Silver gull 
'Whiskered tern 
White-winged black tern 
Caspian tern 
Gull-bllled tern 
Domestic pigeon 
Peaceful dove 
Diamond dove 
Common bronzewing 
Crested pigeon 
Musk lorikeet 
Purple-crowned lorikeet 
Little lorikeet 
Swift parrot 
Sulphur-crested cockatoo 
Major Mitchell 
Little corella 
Galah 
Cockatiel 
Superb parrot 
Regent parrot 
Yellow rosella 
Eastern rosella 
Ringneck parrot 
Blue bonnet 
Red-rumped parrot 
Mulga parrot 
Elegant parrot 
Blue-wlnged parrot 
Scarlet-chested parrot 
Budgerygah 

Pallid cuckoo 
Fan-tailed cuckoo 
Black-eared cuckoo 
Horsfield bronze cuckoo 
Golden bronze cuckoo 
Barking owl 
Boobook OHI 
Barn owl 
Masked owl 
Tawny frogmouth 
Owlet-night,^ ar 
Superb blue wren 
Black-tailed tlue wren 
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NEST LOCATION 

_ 
Ground 
Ground 
Ground 
Ground 
Ground 
Ground 
Floats on water 

Ground 

Tree branches 
Shrub or tree 
Shrub or tree 
Tree branches 
Hole in tree 
Hole in tree 
Hole in tree 

Hole In tree 
Hole in tree 
Hole in tree 
Hole In tree 
Hole in tree 

Hole in tree 
Hole in tree 
Hole in tree 
Hole in tree 
Hole in tree 
Hole in tree 
Hole in tree 

Hole in tree 
Parasitic 

Parasitic 
Parasitic 

Hole in tree 
Hole in tree 
Hole in tree 

Tree branches 
Hole in tree 
Near ground In shrub 
Near ground In shrub 

POODS 

Aquatic animals 
Aquatic animals and plants 
Aquatic crustaceans 
Aquatic animals and plants 
Insects 
Insects 
Aquatic animals, garbage 
Fish, aquatic insects 
Aquatic animals 
Small fish 
Fish, insects.reptiles 

Seeds 
Seeds 
Seeds, berries 
Seeds 
Nectar, fruits, berries 
Nectar, fruits, berries 
Nectar, fruits, berries 
Nectar 
Seeds, roots 
Seeds, roots 
Seeds, roots 
Seeds 
Seeds 
Seeds, nectar 
Seeds 
Seeds 
Seeds, berries 
Seeds, berries 
Seeds 
Seeds 
Seeds 
Seeds 
Seeds 
Seeds 
Seeds 
Insects 
Insects 
Ground Insects 
Insects 
Insects 
Mammals, birds 
Insects, rodents, birds 
Mamjnals, birds, insects, reptiles 
Maramals, reptiles, birds 
Insects, small mamraals 
Insects 
Insects 
Insects 

10605/73-18 
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COMMON NAME 

Blue and white wren 
Variegated wren 
Mallee erau-wren 
Western warbler 
Weeblll 
Little thornbill 
Brown thornbill 
Red-tailed thornbill 
(Broad-tailed thornbill) 
Chest nut-rum.ped thornbill 
Samphire thornbill 
Buff-rumped thornbill 
Yellow-rumped thornbill 
Redthroat 
Mallee heath-wren 
Field-wren rufous 
Whiteface 
Striated prrass-wren 
White-fronted chat 
Crimson chat 
Orange chat 
Jacky winter 
Scarlet robin 
Red-capped robin 
Flame robin 
Hooded robin 
Grey fantail 
Willie waKtall 
Restless flycatcher 
Golden whistler 
Rufous whistler 
Red-lored whistler 
Gilbert whistler 
Orey shrike-thrush 
Spotted nightjar 
Spine-tailed swift 
Fork-tailed swift 
Azure kingfisher 
Laughing kookaburra 
Red-backed kingfisher 
Sacred kingfisher 
Rainbow bee-eater 
Dollar bird 
Singing bushlark 
Skylark 
White-backed swallow 
Welcome swallow 
Tree-martin 
Fairy martin 
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-
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NEST LOCATION 

Near ground in shrub 
Near ground in shrub 
Near ground in shrub 
Tree branches 
Attached to leaf cluster (tree) 
Tree branches 
Near ground in shrub 

Near ground in shrub 
Hole in tree 
Sraall shrub 
Hole in tree, shrub, ground 
Tree branches 
Near ground in shrub 
Ground 
Near ground 
Cavity m post, thick shrub 
Near ground 
Low shrub, tall grass 
Low shrub 
Low shrub 
Tree branches 

Tree branches 
Tree branches 
Tree branches 

Tree branches 
Tree branches 
Shrub, sm.all tree 
Shrub, tree 
Low shrub 
Low shrub 
Shrub, tree, ground 
Ground 

-
-

Hole in tree 
Tunnel in bank 
Hole in tree or bank 
Tunnel in sand 

-
. 

Tunnel in bank 
Underbrldge, eaves, in cave 
Hole in tree or cliff 
Under eaves, ledges. In cave 

FOODS 

Insects 
Insects 
Insects 
Insects 
Insects 
Insects 
Insects 

Insects 
Insects 
Insects 
Insects 
Ground insects 
Ground insects 
Insects 
Insects 
Insects 
Insects 
Insects 
Insects 
Insects 
Insects 
Ground insects 
Insects 
Ground insects 
Ground insects 
Insects 
Insects 
Insects 
Insects 
Insects 
Ground insects 
Ground insects 
Insects 
Flying insects 
Flying Insects 
Flying Insects 
Aquatic Insects, crustaceans, fish 
Reptiles, Insects, fish 
Insects, reptiles 
Lizards, fish, insects 
Flying insects 
Flying Insects 
Seeds, insects 
Seeds, insects 
Flying insects 
Flying Insects 
Plying Insects 
Flying Insects 



259 

COMMON NAME 

Australian pipit 
Ground cuckoo-shrike 
51ack-faced cuckoo-shrike 
little cuekoo-shrike 
Southern scrub-pobln 
Blackbird 
Chestnut quail-thrush 
Grey-crowned babbler 
Chestnut—crowned babbler 
Whlte-browed babbler 
Gulden-headed fantail-
warbler 
Little grassbird 
Reed-warbler 
Erown songlark 
Hufous songlark 
Shrike-tit 
Crested bell-bird 
Wedgebill 
Western whipbird 
Black-capped sittella 
Brown tree—creeper 
White-browed tree-creeper 
Mistletoe bird 
Yellow-rumped pardalote 
Striated pardalote 
jrev-backed silvereye 
Black honeyeater 
Pied honeyeater 
Singing honeyeater 
Fuscous honeyeater 
Yellow-fronted honeyeater 
Purple-gaped honeyeater 
White-plumed honeyeater 
Yellow-plumed honeyeater 
White-eared honeyeater 
Yellow-tufted honeyeater 
Brown-headed honeyeater 
White-naped honeyeater 
Black-chlnned honeyeater 
Blue-faced honeyeater 
Little friar-bird 
New Holland honeyeater 
White-fronted honeyeater 
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Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 

NEST LOCATION 

Ground 
'iTee branches 
Tree branches 
Tree branches 
Shrubs, ground 
Shrub, thicket 
Ground 
Tree branches 
Tree branches 
Tree branches 

Rushes, teatree 
Stems of reedg 
Ground 
Ground 
Tree branches 
Low tree 

Low shrub 
Tree branches 
Hole in tree 
Hole in tree 
Tree branches 
Tunnel in ground, hole in tree 
-Hole in tree, bank 
Shrub, small tree 
Low shrub 
Shrub, tree 
Shrub 

Shrub, low cree 
Shrub, low tree 
Tree branches 
Shrubs, low tree 
Low shrub 
Low shrub 
Tree branches 

Tree branches 
Tree branches 
Low shrub 
Low shrub 

FOODS 

Insects, seeds 
Insects 
Insects J berries 
Insects 
Ground Insects 
Insects, fruits 
Insects, seeds 
Ground Insects 
Ground insects 
Ground insects 

Insects 
Insects, seeds 
Insects 
Insects, seeds 
Insects, seeds 
Insects 
Ground insects 
Insects, seeds 
Ground insects 
Insects 
Insects 
Insects 
Berries, Insects 
Insects 
Insects 
Insects, fruit, berries 
Insects, nectar 
Insects, nectar 
Insects, nectar 
Insects, nectar 
Insects, nectar 
Insects, nectar 
Insects, nectar 
Insects, nectar 
Insects, nectar 
Insects, nectar, fruit 
Insects, nectar 
Insects, nectar 
Insects, nectar 
Insects, nectar 
Insects, nectar, berries 
Insects, nectar 
Insects, nectar 
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COMMON NAME 

Tawny-crowned honeyeater 
Striped honeyeater 
Painted honeyeater 
Eastern spinebill 
Noisy miner 
Yellow-throated miner 
Black-eared rainer 
(Dusky miner) 
Spiny-cheeked honeyeater 
Red wattle-bird 
Diamond firetail 
Zebra finch 
House-sparrow 
Goldfinch 
Starling; 
Olive-backed oriole 
Magpie lark 
'/Jhite-wlnged chough 
Aoostle bird 
White-breasted wood­
swallow 
Masked wood-swallow 
White-browed wood­
swallow 
Black-faced wood-swallow 
Dusky wood-swallow 
Black-winged currawong 
Pled butcher-bird 
Black-backed magpie 
Grey butcher-bird 
Spotted bower-bird 
Australian raven 
Little raven 
Little crow 
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-
ies 
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Yes 

NEST LOCATION 

Low shrub 
Tree branches 
Tree branches 

Tree branches 
Shrub, tree 

Tree branches 
Tree branches 
Tree branches 
Shrub, tree 
Shrub, hole in tree, burrow 
Crevice, hole in tree, shrub 
Shrub, iow tree 
Hole in tree, crevice 

-
Tree branches 
Tree branches 
Tree branches 

Small tree 
Shrub, stump 

Shrub, tree 
Shrub, stump 
Tree branches 
Tree branches 
Tree branches 
Tree branches 
Tree branches 

-
Tree branches 
Tree branches 
Tree branches 

FOODS 

Insects, nectar 
Insects, nectar 
Insects, nectar 
Insects, nectar 
Insects, nectar, berries 
Insects, nectar, berries 

Insects, nectar 
Insects, nectar 
Insects, nectar 
Seeds 
Seeds 
Seeds, fruit, flowers 
Seeds 
Seeds , insects, fruit 
Insects, fruit, berries 
Ground, insects, snails 
Insects 
Insects, seeds 

Flying insects 
Flying insects 

Flying insects 
Insects 
Insects, nectar 
Insects 
Insects, birds, reptiles, mammals 
Insects , birds, reptiles, 
Insects , birds, reptiles, mammals 
Insects, seeds, berries 
Omnivorous 
Insects, reptiles 
Insects, reptiles 
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S C I E N T I P I C NAME 

C h e l o d i n a e x p a n s a 
;•. l o n g i s a l l i a 
S m y d u r a m a a q u a r r i i 

A m p h i b o l u r u s b a r b a t u e 
A. f o r d i 
A. m x i r i a a t u B 
A. n o b b i a o g g e r i 
A. p i e t u B 
T y m p a n o a r y p t u B l i n e a t a 

D i p l o d a s t y l u B a i l i a r i e 
D. d a m a e u B 
D. a l d e v i 
0 . t e s e e l l a t u B 
D. v i t t a t u s 
t J n d e r a o o d i g a u r u B m i l i i 
S h y n a h o e d u r a o m a t a 
' ^ e n i j r a o a r i e g a t a 
H e t e r o n o t i a b i n o a i 
P h y l l o d a a t y t u B m a r m o r a t u a 

A p r a e i a B t r i o l a t a 
S e l m a f r a a e r i 
D. i m p a r 
L i a l u B b u r t o n z B 
P y g o p u e l e p i d o p o d u s 

C r y p t o b l e p h a r u a b o u t o n i 
C t e n o t u a b r a a h y o n y x 
C. r e g i u a 
C. r o b u a t u a 
C. a c h o m b u p g k i i 
C. u b e r o r i e n t a l i a 

B e m i e r g i a d e a r e e i e n B i e 
3 . i n i t i a t e 
fi. p e r o n i 
L e r i a t a h i p e a 
L . b o u g a i n o i l l i i 
L . e l e g a n a 
L. l i n e a t a 
t - p u n a t a t o u C t t a t a 
L . t i m i d u B 
M e n e t i a g r e y i 
' M o r e t h i a a d e l a i d e n a i a 
V . b o u l e n g e r i 
'< . l i n e o a e l l a t u a 
S p h e n o m o r p h u a f a a o i o l a t u a 
S . q u o y i 
S g e r n i a i n o m a t a 
£ . a t r i o l a t a 
T i l i q u a o e c i p i t a l i a 
r . a d n a o i d e a 
T r a i ^ h y d o a a u r u a r u g o a u a 

COKMON KAHE 

B r o a d - s h e l l e d t o r t o i s e 
S n a k e - n e c k e d t o r t o i s e 
M u r r a y R i v e r s h o r t - n e c k e d 
t o r t o i s e 

B e a r d e d d r a g o n 
S p i n l f e j ; d r a g o n 
T r e e d r a g o n 
C o g g e r s d r a g o n 
P a i n t e d d r a g o n 
E a r l e s s d r a g o n 

S p l n v t a l l e d g e c k o 
B e a d e d g e t ^ k o 

v a r i e g a t e d g e c k o 
S t o n e g e c k o 
T h i c k - t a i l e d g e c k c r 
B e a k e d g e c k o 
D t e l l a 

B y n o e ' s g e c k o 
M a r b l e d g e c k o 

P r e t t y s n a k e l i z a r d 
M i m i c k i n g s n a k e l i z a r d 
S p i n i f e x l i z a r d 
B u r t o n ' s l e g l e s s l i z a r d 
S c a l y f o o t 

H a l l l i z a r d 
M u r r a y R i v e r s t r i p e d a k l n k 
S t r i p e d s k i n k 
L a r g e d s t r i p e d s k i n k 
M i n i a t u r e s t r i p e d s k i n k 
E . c o p p e r t a i l e d 
s t r i p e d s K l n k 
T h r e e - t o e d s k i n k 

F o u r - t o e d s k i n k 
T w o - t o e d s k i n k 
B o u g a i n v i l l e ' s s k i n k 
E l e g a n t s k i n k 
L i n e d b u r r o w i n g s k i n k 
B o r r o w i n g s k i n k 
T i m i d s k i n k 
G r e y ' s s k i n k 
A d e l a i d e s k i n k 
B o u l e n g e r s s k i n k 
o c e l l a t e d s k i n k 
P a s c l o l a t e d g h o s t s k i n k 
Q u o y ' s w a t e r s k i n k 
D e s e r t s k i n k 
T r e e s k i n k 
W e s t e r n b l u e - t o n g u e 
Common b l u e - t o n g u e 
S t u m p y - t a i l e d l i z a r d 
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S C I E N T I F I C NAME 

V a r a n u e g o i i l d t - i 
V. o a r i U B 

M o r e l i a a r g u e v a r i e g a t u e 
A a a n t h o p h i a a n t a r a t i a u a 
B r a a h y a e p i a a u r t a 
D a m a n e i a p a a m m o p h i g 
Q e n i e o i i a d s - ^ i e i i 
D r y a d a l i a m a r a t e r a i i 
S o t e c h i a e o u t a t u a 
O x y u r a n u a g a u t e l l a t u a 
P a e u d e a h i a a u g t r a l i a 
P . p o r p h y j - i n e u B 
P a e u d o n a j a n u o h a l i g 
P . t e x t i l i a 
R h y n a h o e l a p a a u e t r a l i e 
S u t a t r e u i a a u d a 
S . i h i y e r i 
S . e u t a 
V e r m i c e l l a a n n u l a t a 

T y p h l o p a a u a t r a l i a 
r . h i t u h e r a u l a t u B 
T . b r o o m i 
T , l i g a t u B 
T. n i g r e g a e n s 
T. p o l y g r a m m i c u a 
T. p i n g u i g 
T. p r o x i m - u a 
T. • j . n g u i r a a t r i e 

COMMON KAME 

S a n d g o a n r . a 
T r e e g o a n n a 

C a r p e t s n a k e 
D e a t h a d d e r 
B a r d i c k 
Y e l l o w - r a c e d w h i p s n a k e 
D e V l a ' s n a k e 
M a r s t e r ' s s n a k e 
T i g e r s n a k e 
T a l p a n 
M u l g a s n a k e 
P . e d - b e l l i e i i b ] . a t : k s n a l c e 
C o l l a r e d a r o w n s n a k e 
S r o w n s n a k e 
A u s t r a l i a n c o r a l s n a k e 
M i t c h e l l ' s s h o r t - t a i l e d s n a k e 
D w y e r ' 5 s n a k e 
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Scientific name 

Mordaaia mordax 
Anguilla a u s t r a l i s 

oao iden ta l i s 
A. r e i n h a r d t i 
Fluvialosa riohardsorti 
Retropinna semoni 
Galaxias p laniceps 
Tandanus tandanus 
Melanotaenia f l u v i a t i l i s 
C r a tsrocephalus 

f l u v i a t i l i s 
C. ey res i i 
Ambassis c a s t e l n a u i 
Uaaaul lachel la p e e l i 
M. macquariensis 
Maoquai'ia a u s t r a l a e i a a 
P l e a t r o p l i t e s ambiguus 
Bidyanus bidyanus 
Nannoperaa a u s t r a l i s a u s t r a l i s 
Peraa f l u v i a t i l i a 
Hypseleotr is 'klunzingeri 
Philypnodon grandi a g-pe 
Mogurnda s t r i a t a 
Gadopsis marmoratua 
Salmo t r u t t a 
Carassius auratue 
C. ca rass ius 
Cyprinus aarpio 
Tinea t i nea 
Gambusia a f f i n i s 

Comnon name 

Short-headed lamprey 

Short-flnned eel 
Long-finned eel 
Bony bream 
Australian sraelt 
Flat-headed galaxias 
Freshwater catfish 
Rainbow fish 
Mitchellian freshwater 
hardyhead 
Lake Eyre hardyhead 
Western chandra perch 
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Mosquito fish 
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** Present occurrence in Mallee questionable 

* Few individuals, not normal range 

§ Usually small fishes used as food by larger fishes 
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