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FOREWORD 

The L(2nd Co-nnevvation Act 1970 estab­
lished thi0 Land ConserVH.11 On Council, 
whose function is to ' carry out inveLit­
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'. 

considering how public land should be 
used. It is hoped that, in making sub­
missions, members of the community will 
use as a basis the Information provided 
by this study. The Council will make 
its recommendations only after due con­
sideration of those submissions. 
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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 the decisions made are based on 
factual evidence, not on subjective cri­
teria . 

Submissions are now Invited and should 
reach the Secretary of the Land Conser­
vation Council within 60 days of the 
publication of this report, as notified 
in the Victorian G o v e r n m e n t G a z e t t e . 

In mnklng this report available, the 
g.overnment hopes that all interested 
part i es wi11 be able to participate in 
an informed fashion in the process of 

Submissions received by the Council 
will be available for Inspection at the 
Council's offices 10 days after the 
closure of the submission period. 

Land Conservation Council 
464 St. Kilda Road 
MELBOURNE 3004 

S.G.McL. DIMMICK 
Chairman 

^ 
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LAND CONSERVATION ACT 1970 

EXTRACT 

P ub 11 c 1 a nd 

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 temporarily reserved under 
section 4 of the Crown Land 
( R e s e r v e s ) Act 1978, State 
forest and parks within the 
meaning of the N a t i o n a l P a r k s 
Act 1975; 

(II) vested in any public authority 
(other than a municipality or 
a sewerage authority within 
the meaning of the S e w e r a g e 
D i s t r i c t s Act 1958); or 

(ill) vested in the Melbourne and 
Metropolitan Board o ? 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 
o r the F o r e s t s Aot 1958. 

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

(a) any Minister of the Grown 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 be public land for the 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 I C o n s e r v a t i o n and 
Land U t i l i z a t i o n Ac t 1958i and 

(c) advise the Soil Conservation 
Authority concerning policy on 
the use ol' land (whether public 
land or any other 1 and however 
vested) in any water- supply 
catchment area. 

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

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

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

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

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

(e) the creation and preservation of 
areas for leisure and recrea­
tion, and in particular of areas 
t̂ lose 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 recommends the 
alienation of any land the recommen­
dation shall include the Council's 
opinion as to the best method of 
alienating the land to ensure the 
most satisfactory use and management 
of the land in the public Interest. 

(4) Any person or bod:y may make submis­
sions to the Council as to how any 
public land can be better used to 
meet the needs of the people of Vic­
toria 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. 

(I) The Council shall not make any 
recommendation under this Aat in 
relation to any district or area 
without a prior Investigation of the 
district or area. 
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(2) Before commencing any investigation 
under paragraph (a) of sub-section 
(1) of section 5 the Council shall 
publish a notice in the Government 
G a z e t t e ^ in a newspaper circulating 
throughout the State and in a news­
paper circulating particularly in or 
in the vicinity of the area or dist­
rict to be investigated stating that 
an investigation of the district or 
area described in the notice Is to 
be carried out for the purposes of 
this Aa t . 

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

(a) publish a report of the invest­
igation; 

(b) give notice in the 
G a z e t t e of the publ 
the report, the add 
copies of the repor 
obtained or inspect 
ing that any submis 
Council in relation 
report will be cons 
Council if they are 
60 days of such not 

Government 
ication of 
ress where 
t may be 
ed and stat-
sions to the 
to such 

idered by the 
made within 
Ice; and 

(c) publish notice in a newspaper 
circulating throughout the State 
and in a newspaper circulating 
particularly in or in the vicin­
ity of the area or district 
investigated of the publication 

of the report, the address 
where copies oV the report may 
be obtained or Inspected and 
stating that submissions 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 depart­
ments and authorities in certain 
cases, 

Section 10. 

(1) Not earlier than 60 days after 
notice being given under paragraph 
(b) of sub-section (3) of section 9» 
the Council shall send a copy of Its 
proposed recommendation to -

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

(b) any other public authority or 
government department that in 
the opinion of the 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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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 
w 11hi 1 n suchi longer per*iod as may be 
agreed upon between the Minister and 
the Minister administering that de­
partment o r responsible for' that 
autliority , 

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

Government departments and authorit­
ies to give effect to recommendat­
ions. 

(3) Where the Council has made a recom­
mendation to tho Minister under 
par'ugraph (a) oV sub-section (1) of 
section 5 the Minister may, after he 
has given not less than fourteen 
days notice of his intention so to 
do to the Minister administering a 
government department or responsible 

for a public authority rec 
the Governor in Council th 
of the recommendation or t 
of the recommendation that 
the government department 
authority be given to the 
department or public autho 
cerned and where notice of 
commendation or part is so 
the Governor in Council it 
the duty of the government 
ment or public authority t 
diligence and dispatch to 
feet to such recommendatio 
as it affects any land ves 
controlled by it. 
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Copy of every recommendation and of 
proposals to be tabled in Parliament 

Section II. 
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A copy of the Land C o n s e r v a t i o n Aat 1970 can be obtained from the Government Printer 
Sales Office, 7a Parliament Place, Melbourne, 3002. 
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PART I 

INTRODUCTION 



1. AIMS AND METHODS 

This report brings together Information 
that is relevent to making decisions on 
the future use of public land in the 
study area. 

It describes the physical nature of the 
land, examines the existing and likely 
forms of land use, and assesses the 
hazards associated with these uses. The 
report does not contain recommendations, 
but alms at providing a factual basis on 
which land use recommendations can be 
formulated, 

Existing information collected from pub­
lished reports, government departments, 
public authorities, private organiza­
tions, and individuals has been supp­
lemented by short-term surveys of plants 
and animals. 

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

Also the management and use of Crown 
land that abuts the Murray River in New 
South Wales and its relation to the 
management and use of public land in the 
study area has been considered in this 
report. 

The text is divided into four main sec­
tions. Part I, an introductory section, 
sets out the aims oT the study, and 
defines and briefly describes the study 
area, the Aborigines' association with 
it, and the histor^y of European settle­
ment . 

Part II describes the main features of 
the environment for the whole study 
area. Climate, geology, geomorphology, 
soils, vegetation, fauna, water re­
sources, and land systems are described. 
Maps showing the geology, geomorphology, 
topography, vegetation on public land, 
water resources, and land systems are 
included. 

Part III 
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Part IV provides more detailed informat­
ion and, for convenience, the study area 



has been divided into six descriptive its counterparts in other blocks or 
blocks. The information for each block areas. 
is set out in a consistent format of 
headings, so that specific information A number of appendices, including lists 
can be readily found and compared with of flora and fauna, complete the report 



2. CONSERVATION PRINCIPLES 

Conservation is concerned with man's re­
lation to his environment. It is often 
said to be the wise or balanced use of 
resources. Because 'wisdom' and 'bal­
ance' are not absolute terms, the prin­
ciples set out here attempt to explain 
this concept. 

Conservation can be considered as an en­
deavour to anticipate and resolve con­
flicts between the individual and soc­
iety about the present and future use of 
resources, and between competing uses 
of the same resource. The conservation­
ist must be aware of long-term needs and 
recognize that a community requires land 
for the preservation and protection of 
species and for recreation, scientific, 
and aesthetic purposes as well as for 
the production of food, timber, and min­
erals or for urban and industrial use. 

Natural Resources 

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

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

Renewable recources 

The quantity of a renewable resource 
such as timber may Increase or decrease 
with time. Animal and plant communities 
and landscape fall within this category. 
Abuse of these resources may reduce 
them to such a poor condition that the 
practical opportunity to restore them to 
a desired state is lost for many gener­
ations . 

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

Non-renewable resources 

The quantity of these resources does not 
increase significantly with time, and 

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

66163/83-2 



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

Man is part of the ecosystem and, like 
every other organism, influences and is 
Influenced by the other parts. The dev­
elopment of new techniques has increased 
his ability to modify the environment. 
Many new techniques have both advantages 
and disadvantages. Often the disadvant­
ages are not obviously linked to the new 
techniques and only emerge in the long 
term - for example, the use of insecti­
cides can increase production of food or 
fibre dramatically, but may also reduce 
the population of predatory birds and 
insects and so encourage the build-up of 
populations of other insect pests. 

Relations Between Resource Uses 

Many uses of a resource are compatible. 
Also one form of resource usage may in­
crease opportunities for another form 
of use or make possible new uses. They 
may also be competitive, as is the case 
when an increase in one leads to a de­
crease In other. 

For example, the relation between timber 
production and picnicking within a for­
est may be complementary in the sense 
that picnickers gain access along tracks 
and use open spaces created during tim­
ber operations. It may become competit­

ive if logging makes the forest an un­
suitable picnic area, and at other times 
picnickers may present a considerable 
fire risk. 

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

The Principles of Land Use 

In the past, our society has grown (and 
the economic welfare of the people im­
proved) through mining, farming, timber 
production, and industrial development. 
These industries have usually been given 
prime importance when deciding the use 
of natural resources. The present pat­
tern of land use is, of course, a re­
sult of these past decisions. 

The concept of balance is fundamental to 
land use and is directly related to the 
values that society puts on the goods 
and services that the land can provide. 
It also involves consideration of the 
needs of all sections of society, on 
both regional and State bases, as well 
as those of this and future generations. 

Recently there has been greater public 
demand for a shift In emphasis towards 
nature conservation and recreation as 
the economic welfare of the bulk of soc­
iety has improved, the need and opport­
unities for outdoor recreation have 



grown, and an appreciation of nature has 
become more apparent. 

The intangible values of recreation, 
aesthetics, and preservation associated 
with natural areas need to be recognized 
and the impact of other land uses upon 
them considered. 

Where several land uses are compatible, 
land should be available for the most 
beneficial combination of such uses. To 
achieve this, it may be necessary to 
define maj or aims and to assess levels 

above which secondary uses are unaccept­
able . 

Where land has been committed to a par­
ticular use, It should be managed in 
such a way that its capability for that 
use is not Impaired. Uncommitted land 
should be maintained in a condition that 
will allow the widest possible choice of 
future uses. 

Review and reassessment of land use will 
become necessary as society and technol­
ogy change. 



3. THE STUDY AREA 

The Mui'ray Valley area contains approx­
imately I5j600 sq.km of land, bounded by 
the Victoria—New South Wales State bor­
der along the River Murray in the north, 
the Hume Highway in the east, the Shire 
boundaries of Euroa, Rodney, Deakin, 
Rochester, and Gordon in the aouth, and 
the Loddon River in the west, as indic­
ated on Maps 1 and 2 . 

The position of this State 
determined by the New Sout 
stitution { I m p e r i a l Ac t s 1 
V i c t o r i a e c.54 of l6 July, 
decreed that the whole wat 
the Murray, from its sourc 
ern boundary of the colony 
Australia, was thereafter 
the Territory of New South 
fixed the left (southern) 
boundary between that Stat 
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In May, 1980, the High Court of Austral, 
ia clarified the situation further by 
ruling that the northern boundary of 
Victoria followed the top of the south­
ern bank of the river, all territory to 
the north being within New South Wales. 

Covering nearly 1% of the State, the 
area includes the Shires of Cobram, 

Cohuna, Deakin, Nathalla, Numurkah, 
Rochester, Rodney, Rutherglen, Sheppar-
ton, Tungamah, and Yarrawonga, and parts 
of the Shires of Benalla, Euroa, Gordon, 
Kerang, Violet Town, and Wangaratta. 
Municipal, county, and parish boundaries 
are shown on Map 3. 

Within or abutting 
the cities of Benal 
on, and Wangaratta, 
and the borough of 
er cover some 130 s 
within these urban 
land (as defined in 
ion Act 1970) and 1 
ject to recommendat 
Conservation Councl 
land within the urb 
Shepparton and Kera 
land in places. 

Description 

the study area lie 
la, Echuca, Sheppart-
the town of Kyabram, 

Kerang, which togeth-
q. km. Crown land 
areas is not public 
the Land C o n s e r v a t -
s therefore not sub-
ions by the Land 
1. However, Crown 
an boundaries of 
ng does abut public 

The Murray Valley area comprises the 
broad flat alluvial plains of the Murray 
River, with isolated bedrock outcrops 
rising above the plains. The lower 
reaches of the Ovens, Broken, Goulburn, 
Campaspe, and Loddon Rivers traverse the 
area. These streams are characterized 
by considerable variation in stream flow 
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throughout the year and, over time, this 
has led to the development of extensive 
riverine plains relieved by features 
such as lakes, blllabongs, swamps, and 
river terraces. These alluvial plains 
form a major physiographic subdivision 
of the extensive Murray Basin plains and 
cover most of the study area. 

It has flat and undulating topography, 
generally ranging in elevation from 70 
to 200 m, the major exception being the 
Warby Range (200—5OO m) and Mount Major 
(379 m). In addition, a number of high­
er isolated peaks (bedrock outliers) 
such as Mount Terrick Terrick, Mount 
Hope, and Pyramid Hill rise above the 
plains. The low average annual rain­
fall, varying from 700 down to 350 mm, 
decreases from south-east to north-west 
across the study area. 

Public land 

The public land occupies approximately 
1,344 sq. km (nearly 3% of the study 
area) and, apart from the Warby Range, 
Mount Major, and Mount Terrick Terrick, 
mainly borders the major rivers and 
streams. 

Most of it - nearly 67^ - is reserved 
forest. The remainder comprises the 
Warby Range State Park (about 2^), land 
owned or controlled by the State Rivers 
and Water Supply Commission for water 
supply and drainage purposes (about 11%, 
excluding channels), agricultural 
colleges and research stations (3%), 

game and wildlife reserves (less than 
1^), and various Crown land reserves and 
unreserved Crown land (nearly l6^). 

Public lands in the area serve many pur­
poses, including hardwood production, 
recreation, protection of flora and 
fauna habitat, grazing, flood mitigat­
ion, water supply and drainage, agri­
cultural research and education, and 
apiculture, and they produce sawlogs, 
posts, piles, sleepers, firewood, grav­
el, forage, game, and honey. 

Most of the public land supports stands 
of native vegetation, which consists 
mainly of river red gum forests and 
woodlands, box—Ironbark forests and 
woodlands, C a l l i t r i s forests and wood­
lands, and grasslands. Little of this 
remains on the freehold land, however, 
since its development for agriculture. 

River red gum. E u c a l y p t u s o a m a l d u t e n s i s , 
is the most widely distributed eucalypt 
in Australia and its best development as 
a forest species occurs on the Murray 
River flood plains - particularly in the 
Barmah and Gunbower Island State For­
ests . 

Similar stands of river red gum in New 
South Wales, opposite these Victorian 
forests, have been designated as New 
South Wales State Forests. 

Smaller but nonetheless important areas 
of river red gum are to be found else­
where along the Murray and along the 



Table 1 

DEMOGRAPHY 

Local government 
area 

Area 
(sq.km) 

Population 

1971 A 1976 B 1981 C 

Cobram (Shire) 

Cohuna (Shi re) 

Deakin (Shire) 

Nathalla (Shire) 

Numurkah (Shire) 

Rochester (Shire) 

Rodney (Shire) 

Rutherglen (Shire} 

Shepparton (Shire) 

Tungamah (Shire) 

Yarrawonga (Shire) 

Part of Benalla (Shire) 
D 

D 

Part of Euroa (Shire) 

Part of Gordon (Shire) D 

D Part of Kerang (Shire) 

Part of Violet Town (Shire) D 

Part of Wangaratta (Shire) D 

433 
494 

933 

1,255 
728 

1,919 
1,014 

526 

917 

1,128 

609 

1,039 

625 

2,023 

1,084 

556 

565 

5,520 

4,768 

5,666 

3,206 

5,801 

7,587 

12,406 

2,473 

6,477 

3,147 

3,755 

1,892 

1,904 

3,124 

2,864 

869 

928 

5 ,765 

4 ,607 

5 ,503 

3 ,182 

5 ,647 

7,157 

13,402 

2,612 

6,282 

2,958 

4,072 

2,126 

1,919 

2 ,944 

2 ,702 

913 

1,104 

6,206 

4,505 

5,789 

3,167 

5,840 

7,152 

14,116 

2,774 

7,228 

2,813 

4,437 

2,629 

1,842 

2,873 

2,598 

927 

1,317 

Total (actual study area) 15,848 72,384 72,895 76,213 

Not part of the study area 



Table 1 

Local government 
area 

Area 
(sq.km) 

16 

19 

27 

27 

21 

18 

A 

1971 

8,255 

7,505 

19,410 

15,586 

5,0Bl 

4,103 

Population 

1976^ 

8,300 

7,873 

21,238 

16,157 

5,122 

4,022 

1981^ 

8,151 

7,943 

23,579 

16,202 

5,414 

4,049 

Benalla (city) * 

Echuca (city) * 

Shepparton (city) * 

Wangaratta (city) * 

Kyabram (town) * 

Kerang (borough) * 

Total (urban areas) 

Total (including urban areas) 

128 

15,976 

59,940 

132,324 

62,712 

135,607 

65,338 

141,551 

Notes: A Census I97I 

B Census 1976 

S o u r c e : Australian Bureau of Statistics 

lower reaches of the Ovens and Goulburn 
Rivers. 

Population 

At the time of the 1981 census, the 
Murray Valley area had a population of 
l4l,55I persons, representing 3.6^ of 
Victoria's total. Approximately 46% of 
the population is concentrated in the 

C Census 198I 

D Compiled from Collector District data 

urban centres of Benalla, Echuca, Shepp­
arton, Wangaratta, Kyabram, and Kerang. 
Demographic patterns also reflect the 
main agricultural pursuits of the area; 
Irrigation areas are more populous than 
areas of dryland farming (see Table I). 

During the 10-year period 1971--81, this 
population has grown by 6.9%, with 
growth mostly occurring in Shepparton, 
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Table 2 

EMPLOYMENT BY INDUSTRY 
(as at June 30, 198I) 

Industry Total 

12,902 

160 

97 

7,275 

485 

1,234 

3,199 

9,579 

1,944 

909 
2,536 

2,064 

7,754 

2,558 

4,806 

Percentage 
of total 

22.4 

0.3 
0.2 

12.6 

0.8 

2.1 

5.6 

16.7 

3.4 

1.6 

4,4 

3.6 

13.5 

4.4 

8.4 

Agriculture: agriculture, agriculture services, 
other 

Forestry, fishing, hunting 

Mining 

Manufacturing: textiles, food, drink, clothing, 
metal products, machinery, other 

Manufacturing: wood furniture 

Electricity, gas, /jater 

Construction 

Wholesale and retail trade 

Transport, storage: road, rail, water and air 
transport; storage 

Communication 

Finance, Insurance, real estate, business 

Public administration, defence 

Community services: health, education 

Recreation, personal services: entertainment, 
restaurants, hotels, clubs, recreation 
services 

Other (undefined) 

S o u r c e : Australian Bureau of Statistics, compiled from 198I Census. 
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Wangaratta, and the local government 
areas that contain Irrigation districts. 
Including the main urban centres, the 
Murray Valley has a population density 
of some nine persons per square kilo­
metre . 

Economic activity 

Since settlement, the major form of 
economic activity in the area has been 
agriculture. Pursuits include dairying, 
cropping, and raising sheep, beef, 
fruit, grapevines, vegetables, and pigs. 
The value of this agricultural product-
Ion has national significance, especial­
ly that of the fruit and dairy products 
based on irrigation. The manufacturing, 
retailing, and service Industries, 
usually located in the major urban cent­
res, are also economically important for 
the area (see Table 2). 

The forests of the area have supported a 
viable timber industry since the earl­
iest days of settlement. Despite de­
clining production, this Industry re­
tains economic importance locally. 

Recreation and tou 
ant economic activ 
contains many feat 
Murray River, that 
other people seeki 
fact that the city 
period 1975/76 to 
an increase of 55% 
spaces in hotels a 
the local growth o 

rism are also import-
ities here. The area 
ures, especially the 
attract tourists and 

ng recreation. The 
of Echuca, over the 
1980/81, has recorded 
in the number of bed 

nd motels indicates 
f tourism. Over the 

period 1979/80 to I98I/82, the city's 
caravan parks recorded a 23% increase In 
site occupations. 

The people within the Murray Valley area 
have an adequate infrastructure of com­
munity services, which have been built 
up over the years in conjunction with 
Irrigation development. 

Capital investment in the area over the 
past 90 years has been substantial, in 
both the private and public sectors. 
Employment growth, although not dynamic, 
has always been soundly based on a con­
tinuing increase in light industries and 
businesses that provide support for the 
agricultural sector. 

New South Wales Crown Land 

The Murray Valley area abuts 
parcels of New South Wales C 
(see Map 2), mainly associat 
Murray River. Their tenure 
State Forest with some small 
being Crown Land Reserves, 
parks are located there, nor 
substantial portions been re 
ifically for the maintenance 
fauna values. 

significant 
rown land 
ed with the 
is mostly 
er areas 
No national 
have any 
served spec-
of flora or 

This Crown land serves many purposes, 
including timber production, recreation, 
protection of flora and fauna habitat, 
grazing, flood mitigation, and apicult­
ure; it produces sawlogs, posts, piles, 
sleepers, firewood, gravel, forage, 
game, and honey. Its largest areas 
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carry State forests located directly 
opposite the Victorian Gunbower Island 
and Barmah State Forests. 

Public lands abutting the Murray River 
in the two States have very similar 
florlstics, fauna, tenure, and usage and 
they are susceptible to the same hazards 
and management problems. 
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This chapter summarizes a 
issioned and prepared for 
servation Council descrlbi 
ines' association with the 
area. It was prepared by 
(a descendant of the Yorta 
assisted by Ms. A. Berryma 
graduate archaeological st 
Trobe University). They u 
ogy, anthropology, written 
oral evidence to compile t 
Oral evidence - informatio 
word of mouth - is of valu 
the historical Aboriginal 

report comm-
the Land Con-
ng the Aborig-
Murray Valley 
Mr. W. Atkinson 
Yorta tribe) 

n (a post-
udent at La 
sed archaeol-
history, and 

he report. 
n passed on by 
e for defining 
perspective. 

Mr Atkinson also consulted various local 
Aboriginal organizations located at 
Echuca, Mooroopna, Shepparton, and Cumm-
eragunga and the Aborigines Advancement 
League in Melbourne. 

Aboriginal people have been associated 
with the south-east of Australia for 
40,000 years. It is highly likely that 
they have occupied the Murray Valley for 
an equally long period, although the 
earliest scientific dates available at 
present, for Kow Swamp, indicate approx­
imately 13,000 years. 

Present-day Aboriginal descendants in 
the area claim that elements of their 

Aboriglnality have survi 
period before European c 
present. Aboriglnality 
origins, philosophy, and 
the views that they have 
tural heritage - whether 
such as a burial site, o 
a religious belief, say, 
of their Aboriglnality 1 
relationship or affinity 
between them and their a 

ved from the 
ontact to the 
refers to their 
culture, and to 
of their cul-
it be tangible, 

r Intangible, 
An expression 

s the special 
that exists 

ncestral lands. 

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

Traditional Aboriginal Perspective 

Environment 

The changing geomorphology of the Murray 
Valley flood plain has been a feature of 
the area for many thousands of years. 
It is extremely likely that the local 
climate, fauna, and flora have altered 
also, over this time span. This chang­
ing environment would have had implicat­
ions for hunting and gathering peoples 



14 

Archaeological dig a t Kow Swamp - Sydney 
Universi ty s tudents 

living in such close association with 
the land and its resources. 

Over the last 10,000 
stabilization of the 
system and the devel 
similar to that of t 
woodland plains, tre 
seasonally flooded f 
features, as they re 
zones over this peri 
similar to those exl 
early European conta 

years - since the 
present river 
opment of a climate 
he present - the 
eless plains, and 
orests were regional 
main today. Living 
od would have been 
sting at the time of 
ct. 

As a general principle, the Aboriginal 
people ranged over different living 

zones to maximize their chances in the 
quest for food. Such living zones were: 
the rivers, particularly the river edges 
with their tall river red gums; the wet­
lands, including swamps, blllabongs, 
streams, and anabranches; and the grassy 
plains interspersed with patches of 
scrub. 

They moved across these zones to satisfy 
a variety of dietary needs at different 
times of the year, and used different 
technologies for obtaining the various 
foods. Not all movement across these 
living zones concerned the quest for 
food. Intertribal gatherings, quests 
for non-food items like ochre and stone, 
and the relaying of messages required 
extensive territorial range. 

Fire has been a feature of Aboriginal 
life, and early historical accounts of 
the area speak of its frequent use for 
clearing tracks through reed-beds, for 
hunting, and for dissuading Europeans 
from venturing into tribal territory. 

Tribal boundaries and populations 

The main tribes who occupied territory 
within the area - using the boundaries 
given in Tlndale (1947) - are the Bang-
erang, Jotl Jota, and Kwat Kwat tribes. 
Present-day Aboriginal descendants refer 
to the Jotl Jota as Yorta Yorta rather 
than using the anthropological spelling. 

Other neighbouring tribes with territor­
ies overlapping the area are the Bara-
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parapa and Wemba Wemba to the north-east 
and the Jaara Ngurelban and Taungerong 
of central Victoria. The last two 
tribes formed part of a larger confeder­
acy that Howltt, an early anthropologist 
in Victoria, called the 'Kulin Nation'. 

Reed-heds3 Barmah fores t - an important 
source of raw mater ia l to the Murray 
River t r i be s in making spears^ ornamen­
ta t ion ^ hunting and t rade . 

Traditional boundaries were marked by 
natural and totemic features; each 
tribe occupied a recognized area and 
spoke a common language. 

The traditional boundaries of the Bara-
parapa, Wemba Wemba, and Yorta Yorta ex­
tended into New South Wales, north of 
Denillquin. The Murray was obviously 
not a political boundary to these tribes 
- who occupied large tracts of country 
on both sides, encompassing the range of 
living zones previously mentioned. 

Estimates of Ab 
els as reported 
and squatters a 
caution. Indie 
duced diseases 
here from Port 
bidgee) and fro 
ready severely 
levels prior to 
settlement of t 

original 
by the 

re usual 
ations a 
such as 
Jackson 
ntier vi 
reduced 
the lar 

he area. 

popul 
earlie 
ly tre 
re tha 
smallp 
via th 
olence 
local 
ge-sca 

ation lev-
r explorers 
ated with 
t Intro-
ox (carried 
e Murrum-
had al-

populatlon 
Ie European 

Drawing on historical accounts and lit­
erature dealing with the known effects 
of smallpox epidemics, a figure for the 
pre-contact Aboriginal population in the 
study area can be put somewhere between 
2,400 and 4,800 people. 

Social organization 

The tribe comprised two kinds of social 
groups. One was the local patrilineal 
descent group, whose members trace their 
descent through the father to a common 
ancestral being. The local descent 
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group identified itself with a partic­
ular area and was related to a number of 
sacred ceremonial sites, for which it 
was responsible. 

The other was the band or horde, whose 
members were drawn from different local 
descent groups through inter-marriage. 
This was the group that lived together 
and co-operated in food-gathering, hunt­
ing, and fishing. A tribe, then, was 
made up of a number of bands or hordes. 

Another social division that operated 
was the moiety (meaning half). Moiety 

was a system of classifying everybody in 
the tribe, as well as natural phenomena, 
in two distinct divisions. In this reg­
ion the moieties were named eagle (Bun-
jll) and crow (Waang). Members of a 
local descent group all belonged to the 
same moiety. 

These social divisions governed marriage 
and certain ceremonial functions. 

Intertribal relations 

Tribal and inter 
held for corrobo 
ceremonies, and 
settle disputes, 
of a particular 
goods. Meetings 
respected people 
surrounding trib 
ern-day diplomat 
observers called 

tribal meetings were 
rees and initiation 
to arrange marriages, 
celebrate the arrival 

food species, or trade 
were arranged by highly 
who could speak the 

al dialects (like mod-
s), whom early European 
'postmen', 

Barmah L a k e : an i m p o r t a n t p l a c e f o r 
i n t e r t r i b a l m e e t i n g s and food g a t h e r i n g 

Meetings usually occurred in the spring 
and summer when food was readily avail­
able and could support large gatherings 
for extended periods of time. Meeting-
places were recorded at the intersection 
of tribal boundaries and other important 
points. Kow Swamp (an intersection of 
five tribal boundaries) was a tradition­
al meeting-place. The Moira and Barmah 
Lakes area, 'the stronghold of the Yorta 
Yorta and Bangerang tribes', were simil­
arly important and significant. 

Gunbower station and Tallygaroopna stat­
ion were also meeting places for up to 
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500 people from local and neighbourinj 
tribes. 

Religion 

Pew early observer 
Igious concepts an 
Murray Valley Abor 
suggesting complex 
can be drawn from 
from archaeologica 
oms etc., and from 
ing of a common pa 
life for all Abori 

s document 
d practise 
igines. I 
religious 
the wrltte 
1 data on 
the broad 

ttern of r 
ginal Aust 

ed the rel-
s of the 
nferences, 
notions, 

n sources, 
burial cust-
understand-
eligious 
ralla, 

Before the arrival of Europeans and 
Christianity, the Aboriginal people had 
their own world view, which embraced the 
belief that ancestral supernatural be­
ings established the foundations of 
human life. 

These ancestral beings created the phys­
ical features of the tribal land -
rivers, plains, rocks, and sand hills. 
Sun, moon, and stars came into being 
through them, and man and other living 
species took on their particular physi­
cal characteristics, and were shown the 
rules of behaviour they should follow. 

All of this knowledge was 
from generation to genera 
such media as mythology, 
oral traditions. The Abo 
ed that, by acting in ace 
the rules laid down by th 
they could keep in touch 
their power and thus help 

handed down 
tion through 
rituals, and 
rigines bellev-
ordance with 
ese ancestors, 
with them or 
to perpetuate 

a stable food-producing environment and 
a harmonious social order. This period 
is otherwise known as 'the dreaming'. 

In religious terms, the Aboriginal 
people saw their world in a completely 
different perspective from that of Euro­
pean man. 

The landscape's features were 
to the activities of specific 
beings and, like European rel 
uments, were 'sacred sites', 
did not seek to alter these f 
to do so would bring disaster 
al descent group had the resp 
of caring for the land and it 
sites, which Included spirit 

monuments 
ancestral 
igious mon-
Aborigines 

eatures, as 
The loc-

onsibillty 
s sacred 
centres. 

Natural species of an 
to Aboriginal people 
relationships and wer 
people into moieties, 
tried to ensure food 
supernatural increase 
through the practical 
taboos. Consequently 
actions were found no 
change but rather on 
uate their natural cy 

Economy 

imals were linked 
through totemic 
e classified with 

The Aborigines 
supplies through 
ceremonies, and 
system of food 
the Aborigines' 

t on the need for 
the need to perpet' 
cles. 

The general hunter-gatherer pattern -
group dispersal during times of food 
scarcity and group congregation in times 
of plenty - applies in the Murray Valley 
area. Nevertheless, the relative abund­
ance of food allowed the local tribes to 

66163/83—3 
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In a f i s h w e i r ( above)^ a d e p r e s s i o n was b l o c k e d 
o f f w i t h s t i c k s when f l o o d e d , t o c r e a t e a f i s h 
t r a p when the w a t e r s r e c e d e d . No tches in the 
s c a r r e d t r e e ( r i g h t ) i n d i c a t e s k i l l i n v o l v e d i n 
c l i m b i n g t r e e s i n p u r s u i t o f game such as 
p o s s u m s . 

avoid the extremes of this pattern be­
cause it could support a comparatively 
larger and more sedentary population. 

Evidence suggests that food foraging was 
scheduled in accordance with seasons, 
with groups following a cyclic course in 
its pursuit. The warm months on the 
rivers were the most productive, while 
the colder months encouraged dispersal. 

in smaller groups, to areas away from 
the main water bodies. 

Generally speaking, the main economic 
activity was based around the water bod­
ies and the use of technologies, such 
as fish weirs, emphasizes this. 

All manner of techniques, artefacts, and 
knowledge about plant and animal behav-
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lour were used in the procurement and 
preparation of food. The Aborigines 
foraged for fish, water birds, yabbles, 
mussels, turtles, frogs, birds, possums, 
kangaroos, wallabies, emus, rats, 
dlngos, lizards, snakes, insects, grubs, 
cumbungl reeds, and waterlilies. 

Common artefacts and technologies that 
they employed in food-foraging included 
canoes, nets, fish weirs, stone tools, 
spears and throwing sticks, mussel 
shells, oven mounds, and carry bags. 

Canoes were highly efficient and valued, 
and were cut from the bark of river red 
gums with stone hatchets, shaped over a 
fire, seasoned In the sun, and end-
blocked with clay. The Aborigines used 
them in great numbers for travel, for 
foraging, and as points from which to 
take fish with both spear and line. 

were spoken of as yielding bountiful 
harvests for a 5- to 6-week period. 

Nets, made from fibre such 
cumbungl, were a feature o 
Different forms of hooped 
for crayfish, yabbles, and 
larger, cross-line nets we 
above the water for catchl 
ducks or under the water 1 
ent stream to catch school 
Similar line nets were use 
kangaroo drives: a number 
ally placed people along a 
could herd the prey toward 

as masticated 
f the area. 
nets were used 
fish, while 

re strung low 
ng driven 
n some perman-
s of fish. 
d for emu and 
of strategic-
natural run 
s the net. 

Pish weirs, constructed from closely 
spaced stakes driven vertically into the 
mouths of receding flood-water channels. 

Early hist 
much dotal 
the hafted 
possum-hun 
evidence 1 
people imp 
axes from 
change for 
stone has 
axes, show 
Crete, and 
for flakes 
grinding s 

orical accounts do not give 
I about stone tools, save for 
, edge-ground axe used in 
ting and canoe-buildlng. Some 
ndicates that the Goulburn 
orted greenstone (diabase) 
the Mount William area, in ex-
reed spears. What little 
been found, other than the 
s that quartz, quartzite, sll-
chert were the materials used 
, scrapers, hammerstones, and 
tones. 

Spears - used for hunting and for fight­
ing - included spears with hafted bone 

• ;^:. '::^iAA^'''Am:-'^-'-^^'-i^t^'^-T 
ttwfr^, 

Smooth grooves in rock outcrops produced 
by Aborigines grinding the i r stone axes 
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Bark cut from the t r e e t runk to form a 
canoe l e f t a s c a r on the t r e e 

or hardened wood points, spears with 
carved barbs, and some with stone pieces 
set into the head. Some were designed 
for large marsupial game and others for 
water-based hunts. 

Fresh-water mussel shells formed intru-
ments for fibre and skin preparation. 

Ovens were used to bake large catches of 
game and large volumes of vegetable like 
typha or cumbungl root. Calcined or 
burned clay, in the absence of natural 
stone, served as heat retainers for 
underground cooking pits. Accumulated 
clay and organic debris contributed to 
form the mounds seen today in the area. 

Woven fibre and skin bags, used by men 
and women, were important items for 
transporting goods in times of major 
movement as well as in day-to-day forag­
ing activities such as collecting 
yabbles. Skin bags were also used for 
transporting water, especially on trips 
to the dry country. 

Culture and cultural heritage 

Material culture is often thought of as 
physical artefacts, such as spears and 
baskets, but it also includes the ideas 
embodied in the artefacts: ideas that 
come from people's Interaction with 
their physical, intellectual, and relig­
ious environment. 

A spear from the Murray Valley area 
provides an obvious example of the mat-
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erial culture. A less straightforward 
example is specific corpse preparation 
to ensure an unobstructed course in the 
spirit world. An even more complex ex­
ample could be som.e natural feature that 
is significant because of the religious 
associations it holds. 

The two aspects of material culture 
studies - objects and associated ideas -
have not been well developed for the 
area, for two reasons. 

Firstly, no comprehensive collections of 
artefacts and details about their con­
texts are available for the Murray 
Valley. The rapid destabilization of 
traditional Aboriginal life at contact 
time plus a lack of interest in making 
systematic collections, and observat­
ions, have contributed to the paucity of 
information. 

Secondly, because the total extent of 
material culture studies has not been 
consistently pursued, information still 
remains locked in the few fragmentary 
collections and details about tradition­
al life that are available. 
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Aboriginal Perspective 
Since European Contact 
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economic artefacts such as the 
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Post-European contact saw massive reduc­
tions in the populations of the Aborig­
inal tribes who occupied the Murray Val­
ley area. Introduced diseases were the 
main causes, but frontier conflicts and 
poison were also important. 

Further, the advent of European settle­
ment saw the Aborigines forcibly removed 
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from their ancestral land, and their 
traditional associations with the land 
were severely affected by the invasion 
of European pastoralists and their 
stock. 

This process of forced removal was fur­
ther accelerated in the mid nineteenth 
century by the colonial government's 
policy of protection, which resulted in 
the establishment of stations where 
remaining tribes could be relocated. The 
protectorate station at Murchlson was 
used to relocate some of the Murray Val­
ley tribes. 

After a very 
the protecto 
but no alter 
ed. During 
Murray tribe 
possession o 
pastoralists 
with Aborlgl 
One such pas 
Moira Statio 
to hunt on t 
tion. 
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Durlng 1849, a Select Committee Inquiry 
recommended Aboriginal Reserves along 
the Murray: near Barmah, Benalla, Wan­
garatta, and Ulupna. A later Inquiry, 
in 1958/59, made similar recommendations 
for reserve sites, but no reserves were 
established in the Murray Valley. 

The 1858/59 Inquiry saw the emergence of 
the Aboriginal Protection Board, which 

assumed responsibility for Aborigines in 
Victoria. The Board established a sys­
tem of central stations run by managers, 
where the State's Aborigines could be 
relocated, but again none of these were 
set up In the Murray Valley area. 

Instead a number of ration depots were 
established, at Echuca, Gunbower, Durham 
Ox, Wyuna, Ulupna, Toolamba, Cobram, and 
Goulburn (Murchlson). Local honorary 
guardians were appointed to issue supp­
lies and rations to Aborigines in the 
area and to use their powers to protect 
them from encroachments by whites. 

A small reserve was later established 
at Lake Moodemere, near Corowa, for 
remaining tribes who occupied the upper 
reaches of the Murray. 

To enable the Aborigines Protection 
Board to gather Aborigines onto central 
stations, an Inspector, John Green, was 
appointed in I86I to superintend the 
welfare of Aborigines in the colony and 
to Implement its relocation program. 

In an I862 visit to the Murray between 
Cobram, Echuca, and Gunbower, he gather­
ed the names of more than 500 Aborig­
ines. The main reason for Green's visit 
was to gather children who were regarded 
as orphaned or neglected, and others who 
were willingly surrendered by their par­
ents, and relocate them at Coranderrk 
Station - a new reserve established by 
the Board in 1863 near Healesville for 
remaining Kulin tribes. Coranderrk be-
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Concerned about the plight of remaining 
tribes in the Murray Valley, Green rec­
ommended that the Board set up reserves 
in the area. However, these recommend­
ations again fell on deaf ears and not 
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until 1874 - through the efforts of a 
concerned missionary, Daniel Mathews -
was a refuge provided for remaining 
Murray Valley tribes. 

In that year Mathews established the 
Maloga Mission Station a short distance 
from Barmah on the New South Wales side 
of the Murray, The station was on priv­
ate land owned jointly by William and 
Daniel Mathews, and was once a great 
gathering place and corroboree ground 
for local and neighbouring tribes. 
Aboriginal people who settled at Maloga 
came from the Yorta Yorta, Bangerang, 
and Goulburn Valley tribes as well as 
tribes from the upper and lower reaches 
of the Murray. 

With the incepti 
Wales Aborigines 
1883, a new site 
ing the Mathews 
and the Maloga r 
were removed to 
Cummeragunga In 
meaning 'my home 
to its final slz 
the 1900s. 
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Like the Victorian system, the Board 
assumed the responsibility for Aborig­
ines in New South Wales and modelled its 
administration on the same lines. Stat­
ions were run by managers and special 
legislation was introduced for their 
control. In 1909 the New South Wales 
Abor ig ine s Aat was introduced, giving 
special powers to the Board to control 

the lives and movements of Aboriginal 
people living on and off stations. This 
in fact duplicated the Victorian I869 
Act* In I898, many of the Wemba Wemba 
and Baraparapa people were relocated to 
Moonacullah, the State Aboriginal stat­
ion, near Denillquin, N.S.W. 

The major population movements from Cum­
meragunga began after the subsequent 
1915—18 amendments to the 1909 Act, 
which gave further powers LO the Board 
to remove children for apprenticeship as 
servants and enforced the removal of 
part-Aboriginal youngsters. Prior to 
these movements, Cummeragunga held 394 
people in I9O8, but by 1921 the populat­
ion had been halved, entirely as a re­
sult of emmlgration after these further 
powers were Introduced. 

In 1924 a visitor counted l47 residents 
on the reserve and another II8 camped in 
bag huts on the Barmah side. 
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took place in 1939, 
solved to go on str 
Issues, including p 
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rations, and an ant 
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ike over a number of 
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farmer, inadequate 
agonistic manager, 
ndant who was there 
emarks, 'they crossed 
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The mass migration across the river in 
February 1939 brought unprecedented 
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press attention and debate in the New 
South Wales, Victorian, and Commonwealth 
Parliaments. Public concern hastened 
the reconstruction and change of the 
New South Wales Protection Baord to the 
Aborigines Welfare Baord under an amend­
ed Act in 1940. 

The new Welfare Board changed its policy 
from protection to assisting people to 
assimilate into the general community. 
This assistance, however, only applied 
to those who were living in New South 
Wales, and those who moved across the 
river and refused to go back were left 
to their own means. The Victorian gov­
ernment ignored the plight of this 
Victorian camp in the belief that it no 
longer had any Aboriginal problem, and 
its only responsibility was to the resi­
dents of Lake Tyers station in Gipps-
land. 

Eventually some families returned to 
Cummeragunga, but most remained in Vic­
toria. Some moved to Shepparton and 
Mooroopna to seek work in the fruit 
industry, and others moved to Echuca and 
Moama. Later, many families moved to 
other surrounding towns such as Nathal­
la. Tongala, Kyabram, Benalla, Wangar­
atta, and Cobram. 

The bulk of the movement, however, foc­
used on Mooroopna, where families re-
congregated on the bend of the Goulburn 
River and erected tin huts. This became 
known as the 'Flat'. When the periodic 
floods Inundated the 'Flat', families 

had to move their camps across to higher 
ground to a place called 'Dashes Padd­
ock'. They would then move back after 
the floods receded. 

In 1957 the Victorian government estab­
lished its Welfare Board on the recomm­
endations of the McLean Report, emphas­
izing the policy of assisting Aboriginal 
people to take their place in the gen­
eral community as equal citizens. The 
Board established a transitional housing 
estate at Rumbalara near Mooroopna in 
1958, for families who had migrated from 
Cummeragunga to the Flat. 

Families were subsequently housed in 
Commission homes in Shepparton and Moor­
oopna . 

Cummeragunga was closed in 1953 but con­
tinued as an unsupervised reserve. De­
spite this closure and the assimilation 
policies of the time, the population of 
Cummeragunga actually climbed from 46 to 
95 persons by 196I. 

In 1969 the Cummeragunga Company, formed 
by Aboriginal residents, obtained a 
capital loan from the Commonwealth to 
develop a farming program. Thus, after 
134 years as recipients of forced chang­
es through government decisions. Abor­
iginal descendants of Murray Valley 
tribes were finally given an opportunity 
to make their own decisions. 

Many of the Moonacullah people, descend-
ents of the Baraparapa and Wemba Wemba 
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tribes, remained In New South Wales and 
some migrated to Victorian towns in the 
Murray Valley. 

Present-day associations 

Cummeragunga has been continuously occu­
pied by Aboriginal descendants since its 
inception in I889. Its significance to 
former Aboriginal residents and their 
descendants is highlighted frequently 
when families return for social and rec­
reational activities. Family reunions, 
community meetings, historical visits by 
Interested groups, and 'Back to Cummera' 
celebrations are a feature of these act­
ivities. Today it provides a focal 
point for the maintenance of social and 
cultural links with the area. 

The region around Cummeragunga, In part­
icular the Barmah and Moira Forests, 
also have special significance to pres­
ent-day Aboriginal descendants, who see 
it as embodying living aspects of their 
cultural heritage and a special part of 
their ancestral homelands. Barwick 
(1974) demonstrates this significance in 
her studies, remarking: *Most Aborigin­
als have a strong attachment to a spec­
ific home place: the region surrounding 
the reserves where their forebears were 
settled last century, which was usually 
part of their ancestral territory'. 

This strong attachment Is constantly 
reinforced by Aboriginal communities and 
organizations through cultural programs 
focused on the Aboriginal aspect of the 

forest and the history of Cummeragunga 
and Maloga. 
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Aboriginal people today feel strongly 
the need to maintain this attachment and 

ensure the continuity of their cultural 
heritage so that it can be passed on and 
appreciated by all Australians, 
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5. EUROPEAN SETTLEMENT 
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The history of the area is closely 
associated with the history of settle­
ment and agricultural development, which 
shows a general trend from large to 
small holdings and the rise of irrigat­
ion farming. 

After the explorers and overlanders had 
reported that its extensive, grassy, 
treeless plains and open woodlands were 
suitable for grazing, squatters quickly 
moved in and took up large runs, which 
soon covered the bulk of the Murray Val­
ley. This early settlement was strongly 
influenced by the location of permanent 
water and the settlement pressures being 
exerted in adjoining districts. 

River transport along the Murray and the 
discovery of gold ensured economic pros­

perity for the squatters. The river 
offered a cheap and effective means of 
transport and communication, while the 
goldflelds provided a ready, close, and 
lucrative market for agricultural prod­
uce . 

The rail link from Melb 
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Development of the two forms of trans­
port facilitated further land settlement 
there when the various Land Ac t s were 
implemented after the gold rush had de­
clined. This brought more settlers, who 
took up farms following the subdivision 
of the large squatters' runs and engaged 
in dryland farming, sheep-raising, and 
wheat-growing. 

The gold rush only directly encroached 
into the Murray Valley around Ruther­
glen. Some alluvial gold was mined 
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there, but after the initial rush of 
i860 most miners found further recovery 
of gold beyond their means, as the large 
amounts of water they encountered within 
the shallow leads required pumping. 

They turned to growing grape-vines and 
producing red wines, forming the found­
ation of Rutherglen's reputation as a 
wine-producing area. Despite various 
economic slumps and the ravages of 
phylloxera, wine-making remains import­
ant there today. 

It had long been recognized by the early 
settlers that the flat fertile plains of 
the Murray Valley were ideal for irrig­
ation. After the devastating drought of 
1877 to 1880, which ruined many local 
farmers, the Victorian government set up 

Irrigation Trusts to foster irrigation 
schemes. Many of these Trusts failed 
and not until many years later did 
irrigation management and water supply 
become organized enough to allow for the 
dramatic Increase in the extent and Im­
portance of irrigation. 

Development expanded further under the 
various closer settlement and soldier 
settlement schemes implemented during 
the first half of this century, and was 
most pronounced in the irrigation areas. 

Since the late 1950s and early 1960s ag-
riculatural development there has slowed, 
and land and water sallnlzatlon problems 
are now causing general community con­
cern . 

Exploration 

The first European explorers who ventur­
ed near the study area were Hume and 
Hovell during their expedition to Corio 
Bay in 1824/25. During their journey 
they passed to the south of it, but on 
their return they passed through it in 
the vicinity of the present-day Hume 
Highway between Euroa and Benalla. 

The next explorer to venture near was 
Major Thomas Mitchell on his journey 
through 'Australia Felix' in I836. This 
was actually a detour: Mitchell had 
planned to follow the Murray upstream to 
test the theory that Start's Murray was 
the same river that Hume and Hovell had 
named the Hume in 1824. 
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Nearing Kow Swamp on his journey up the 
river, Mitchell encountered hills for 
the first time in several hundred miles, 
and from Mount Hope he saw country to 
the south that he felt too inviting to 
be left unexplored. Passing Pyramid 
Hill and crossing the Loddon near Jark-
lln, he left the Murray Valley and pro­
ceeded on to Portland Bay. 

On his return trip, Mitchell passed 
through the south-east of the study area 
in the vicinity of Seymour, Benalla, and 
Wangaratta. 

The Overlanders 

In 1838 Joseph Hawdon set off from Sey­
mour to drive cattle to Adelaide by fol­
lowing the Goulburn and Murray Rivers. 
Hawdon encountered Mitchell's tracks 
near Kow Swamp and stayed with these as 
far as the Loddon River, He then went 
north beside that river until he met 
the Murray, which he followed to South 
Australia. 

Also in 1838, E.J. Eyre attempted to 
overland cattle to Adelaide by taking a 
direct route from the Goulburn to the 
Loddon. He encountered Hawdon's tracks, 
but turned westward, following Mitch­
ell's path. Unable to penetrate the 
mallee scrub, however. Eyre retraced his 
steps to the Loddon and took Hawdon's 
route to Adelaide, 

In the same year Charles Sturt overland-
ed cattle to Adelaide - along the Murray 

from Albury to the Barmah Forest, where 
he crossed the river, proceeded along 
the south bank, and then followed Hawdon 
and Eyre to Adelaide. 

By the end of the year the explorers and 
overlanders had explored the perimeter 
and centre of the Murray Valley area, 
but it was left to the squatters to ex­
plore the remainder and settle It. 

Squatting Era, l839 —1865 

The 'Major's Line' (Thomas Mitchell's 
homeward route from Australia Felix) was 
the path used by pastoralists who over-
landed from New South Wales to the new 
Port Phillip district in the late I83OS. 
It lay on the south-eastern fringe of 
the study area, and provided a route for 
squatters who took up adjoining country. 
Prom this line pastoral occupation pro­
ceeded in leap-frog fashion - from the 
most.accessible and well-watered lands, 
westwards towards the drier and more 
remote grasslands of the mid Murray. 

Prior to l840 most squatters were sit­
uated east of the Ovens River but in the 
next two years outlying stations were 
established along the Goulburn River 
down to its Junction with the Murray. 
Pastoralists reached Torrumbarry In 
1842, and by 1846 had claimed most of 
the country between the Goulburn and 
Loddon Rivers. 

Thereafter, squatter numbers and inter­
ests within the region could expand only 
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through subdivision of runs, acquisition 
of established stations, and heavier 
stocking of the native pastures. Land 
use was regulated by annual licences, 
which gave the squatters no security of 
tenure and prohibited the disturbance of 
soil except to supply their own needs. 

Between 1845 and 
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Stocking of each station was highly var­
iable: the number of sheep or cattle 
grazed fluctuated from year to year, and 
even from month to month. Flocks or 
herds were often required to stock new 
runs in neighbouring regions, and graz­
iers with runs in other regions often 
moved their stock about according to 
seasons and market conditions. Some 
runs were valued for fattening, some for 
growing young stock, and others for 
breeding or drought relief. 

During the gold rushes of the l860s, the 
adjoining goldfield of north-eastern and 
central Victoria became a steady con­
sumer market for agricultural goods that 
the squatters in the Murray Valley area 

produced. Squatters also supplied the 
breeding stock that the new pastoral 
enterprises in the Mallee and Riverina 
demanded. 

Most stations carried both sheep and 
cattle, although seep predominated; 
stations that dealt primarily with 
cattle were located east of the Goulburn 
River. In I854 the area carried more 
than 210,000 sheep, 53^ of which were in 
the west, and 42,000 cattle, 60% of them 
in the east. 

Runs normally had 
with a permanent s 
short boundary and 
back to the drier 
uration was enforc 
Commissioners and 
pastoralists from 
areas simply by se 
ing points. 

a rectangular shape, 
tream forming the 
the run extending 

country. This conflg-
ed by the Crown Lands 
prevented individual 
monopolizing large 
curing all the water-

The hub of pastoral life was in the 
near-river environs, where reliable 
water supply and the best grazing lands 
were found. Here the squatters built 
their homesteads and exercised pre-empt­
ive rights to select 640 acres of their 
runs without competition. 

River and Transport 

Squatters who built their homesteads be­
side the Murray and Goulburn Rivers 
benefitted from the riverboat trade that 
developed during the l850s, '60s, and 
'70s. Paddle-steamers not only provide 
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a convenient means of transporting wool 
to port, on the return journey they de­
livered stores Including flour, spirits, 
and tobacco. 

The availability of this speedy, rela­
tively cheap transport also accelerated 
settlement of the Murray Valley in com­
parison with other dry Inland areas of 

Australia. The comforts of civilization 
and Innovations in farming were more 
readily available to people with such 
access. River steamers also provided 
transport between towns for local res­
idents (until the advent of motor cars); 
timber was shipped to Echuca and other 
mill sites; fishing vessels harvested 
Murray cod; officials of various govern-

The p a d d l e - s t e a m e r ' M a r i o n ' coming o u t o f the Torrumbat-ry Lockj To r rumbar ry Weir 

66163/63—4 
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ment agencies used small vessels for 
their patrols; and several mission 
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Grants for river clearing were later 
made and in the following 20 years river 
transport flourished along the Murray. 
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While no major shipping disasters occur­
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In recent years, steamers that have sur­
vived have been rebuilt and installed as 
museum pieces, or have been refloated to 
entertain tourists on short or extended 
river cruises. 
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New settlers attracted to the region by 
the riverboat trade and the prospect of 
agricultural development were able to 
secure freehold and, although the areas 
as a proportion of the region were still 
comparatively small, pastoralists did 
lose portions of their runs: agricultur­
al settlement had commenced. Land was 
surveyed and released for sale along the 
Campaspe River and also east of the 
Ovens and north-west of Benalla. 

During the l860s the advance of agricul­
tural settlement was tied to the ability 
of the Land Department to survey and 
subdivide the land. The pace was slow. 
After 1869, however, the principle of 
selection before survey was introduced 
and the agricultural lands of the Murray 
Valley were quickly occupied. By the 
early l880s (the end of the free select­
ion period), almost the whole region was 
leased for agriculture in parcels of up 
to 320 acres. These allotments were 
converted to freehold once the lessees 
fulfilled certain rental, residence, and 
capital-Improvement conditions. 

The only remaining Crown lands - mainly 
areas and frontages along the major riv­
ers - provided free access to water and 
also preserved the remnant river red gum 
forests, which were valued for their 
timber. 

Frontage reserves, varying between IOO 
feet and 100 yards in width, were orig­
inally set aside along the Murray and 
Goulburn Rivers as navigation easements. 

By the end of the I86 
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The frontage reserves were Important to 
selectors for stock and domestic water 
supply, particularly during dry years. 
Unfortunately, their administration did 
not consistently meet the needs of all 
selectors, and for many years they were 
a source of local conflict. Selectors 
of land immediately adjoining permanent 
streams often ran their boundary fences 
down to the water's edge, enclosing the 
frontage reserve within their paddocks 
and using the water as a stock barrier. 

Early farming days here - s t r ipp ing 
oats with a six-horse-power machine 
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Kerang f l o o d s i n 1909 

They thus minimized fencing and obtained 
additional grazing land. 

Initially, this practice raised the ire 
of squatters, who claimed, rightly, that 
the unselected Crown lands were part of 
their runs. The Lands Department, which 
administered both squatting and selector 
occupancies, supported the selectors, 
however, and a number received approval 
to continue their enclosures. In the 
following years conflicts arose with 
other selectors, who had taken up drier 
land some distance from the rivers. 
Cross fences often precluded access 
along river banks and hence the freedom 
of access to water. 

Fencing also prevented the frontages 
being used for common grazing. 

In other regions, steep, rocky, or 
infertile ground that was unsuitable for 
cultivation often provided an outlet for 
community grazing while selectors were 
Improving their own lands. In the Murr­
ay Valley, however, very little land was 
unsuitable for agriculture and most was 
committed for private use. This led to 
an acute shortage of commonage, partic­
ularly in dry years. In such circum­
stances the right of adjoining selectors 
to fence across frontage reserves, and 
thereby exclusively occupy a public re­
serve, was frequently contested. 



Irrigation Development 

By 1880 most of the Murray Valley area 
had been selected, and the pattern of 
settlement showed a movement from large 
to small holdings. Most of these small 
holdings produced wheat and sheep, as 
the average yearly rainfall could sus­
tain this form of dryland farming. 

During the l870s, despite difficulties, 
many of the small land-owners growing 
sheep and wheat prospered; however, the 
long drought of I877--8I brought extreme 
hardship and disaster to many settlers. 

The Victorian government responded to 
the crisis by passing the Water C o n s e r v ­
a t i o n Act 1883, which provided for the 
establishment of Irrigation Trusts, as 
by then settlers in the area had 
realized that the fertile, flat plains 
were ideal for irrigation agriculture. 

In the I88O3 and '90s many such Trusts 
were formed in the Loddon and Goulburn 
districts, but it soon became clear that 
they could not cope with the subsequent 
necessary construction of storage and 
diversion works. The main problem was 
one of finance, as in the wet years the 
land-owners had no demand for water and 
consequently made no payments. In the 
dry years both demand for water and 
willingness to pay for it were high, but 
very little water was available. 

Despite these problems, irrigation fin­
ally gained a foothold in the area when 

in 1889 the State government completed 
work on the Goulburn Weir, making irrig­
ation feasible in the Goulburn Valley. 

In 1905, the government, in a 
more Integrated and orderly de 
of irrigation, established the 
Rivers and Water Supply Commls 
Commission consolidated the Tr 
into Irrigation Districts and 
diversion from the Murray afte 
erecting pumping plants at Koo 
Cohuna, leading to an expanslo 
gation there, although the lac 
water storages restricted thes 
ments. 
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Further land division and settlement for 
Irrigation agriculture continued to the 
early 1960s under various settlement 
schemes. 

From 1913 to 1933 the State Rivers and 
Water Supply Commission was the statut­
ory Closer Settlement Authority for 
irrigation areas in Victoria, and it was 
during this time that the Rochester, 
Shepparton, and Tongala areas were 
settled. 

With the expansion of settlement and an 
increasing dependence on irrigation, it 
was realized that additional storage 
capacity was needed. This led to the 
construction of River Murray Commission 
storages including Torrumbarry Weir 
(1924), Hume Reservoir (1931), and Yarr­
awonga Weir (1939). Water from these 
storages greatly increased the area of 
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Cons t ruc t ion of the Yarrawonga Weir, about 1928 

the Murray Valley that could be irrigat­
ed. The construction of Eildon Dam, 
completed in 1955, doubled Victoria's 
water storage capacity. 

Since the 1950s, the main expansion in 
irrigation has been the intensification 
of water use and the development of a 
120,000-ha irrigation district around 
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Cobram and Numurkah. Irrigation devel­
opment near Invergorden commenced in the 
late 1950s and was completed in the 
early '60s. 

The major irrigation schemes have played 
a prominent part in development of the 
Murray Valley area, and have contributed 
significantly to the State and national 
economies. They provide stable and 
assured agricultural production, 
irrespective of climatic fluctuations, 
and support strong, decentralized commu­
nities. Historically, the capital costs 
involved in their development have been 
borne by the State, while the irrigation 
community has borne the operating and 
management charges, 
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6. GEOLOGY AND GEOMORPHOLOGY 

This chapter first deals with the geo­
logical history of the area and the geo-
morphlc evolution of the landscape as we 
see it today. It then describes the 
geomorphology or land form of the study 
area. The third section, stratigraphy, 
describes the rocks outcropping in the 
area - from oldest to youngest. 

Reference to the geology map and legend 
(Map 4), the simplified geological hist­
ory (Figure 1), and the geomorphology 
map (Map 5), will assist the reader to 
understand this aspect of the study 
area. In addition, a glossary at the 
end of this chapter defines many of the 
technical terms used here. 

A simplifie 
setting eme 
the region 
section, wh 
ern uplands 
ern margin 
lifted and 
sedimentary 
nants large 
the south-e 
plain. To 
Palaeozoic 
Murray Basl 

d picture of the geological 
rges from consideration of 
in two parts. The eastern 
ich forms part of the north-
of Victoria, and the south-

consist of remnants of up-
deep Iy dissected Palaeozoic 
and igneous rocks. The rem-
ly occur as outliers within 
astern corner of the riverine 
the north and west the 
formations pass beneath the 
n, a sedimentary basin of 

Cai no zoic age char'acterized by the riv­
erine plain within the study area. 

Geological History and 
Geomorphic Evolution 

About 570 mini 
the Cambrian pe 
trough known as 
began to evolve 
of the Australi 
rocks In the st 
a thick sequenc 
igneous and sed 
among the earli 
this trough. 

on years ago, early in 
riod, an extensive marine 
the Tasman Geosyncline 
along the eastern margin 

an continent. The oldest 
udy area - consisting of 
e of interbedded Cambrian 
imentary rocks - were 
est rocks deposited in 

Initial volcanic and intrusive igneous 
activity gradually gave way to sedimen­
tation by the middle to late Cambrian as 
the trough continued to subside. At the 
end of the period, major earth movements 
resulted in a pause in sedimentation and 
Initiated uplift of the Cambrian rocks, 
which now outcrop at Dookie and south­
east of Rochester. 

During the Ordovician period, thick 
sequences of marine sediments were laid 
down in a series of fault-controlled 
troughs within the Tasman Geosyncline. 
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At the beginning of the Silurian period, 
large-scale earth movements (Benambran 
Orogeny) destroyed part of the trough 
within the study area, resulting in the 
deformation (folding and faulting) of 
the rocks within it. In the extreme 
north-eastern corner of the study area, 
defor-'mation was much more intense. 
Ordovician sediments were metamorphosed 
to phyllite, schist, and gneiss (Omeo 
metamorphlc complex) due largely to deep 
burial. 

Earth movements elevated the Ordovician 
rocks to a position well above sea level 
where, in the northern part of the study 
area, they were subjected to prolonged 
erosion. 

In the central southern part of the 
study area further marine sedimentation 
took place (Melbourne trough) in the 
late Silurian—early Devonian. These 
sediments were broadly folded during the 
middle Devonian (Tabberabberan Orogeny) 
and then Intruded by granites in the 
late Devonian. 

The 300 million-odd years from the late 
Devonian to the early Tertiary seems to 
have been a time of tectonic stability 
and prolonged erosion, which resulted in 
a landscape of low relief extending over 
most of the study area. 

The only significant deposition in this 
time occurred during the Permian, when 
the study area (together with most of 
south-eastern Australia) was subjected 

to glaciation. Glacial and fluvioglac-
lal sediments were deposited, and are 
still preserved (mostly subsurface) in 
at least two fault-controlled troughs. 
These are the Ovens Graben on the east­
ern side of the Warby Range and a larger 
more complex trough extending from south 
of Shepparton, north and north-west, 
into New South Wales. 

Subsidence associated with tectonic 
activity In the early Tertiary led to 
the formation of the Murray Basin. 
Within the study area, subsidence began 
to the north of the highland front, and 
continued until the middle Tertiary. It 
resumed after a brief period of stab­
ility, and perhaps gentle uplift, in the 
late Tertiary. 

In some parts of the basin, downwarping 
was accompanied by intermittent faulting 
(such as the Leaghur and Cadell Faults). 

During the early to middle Tertiary, the 
Basin was at first largely swampy, with 
sediments (including brown coal) being 
deposited - the Renmark Group. These 
are found above the buried bedrock sur­
face In many bores in the western and 
central parts of the study area. The 
thickest sequences accumulated in broad 
valleys eroded by the ancestral Loddon, 
Campaspe, and Goulburn Rivers. 

Later in the Tertiary, stream dissection 
in the adjoining highlands resulted in 
the deposition of sands and gravels 
(Callvil Formation in part) covering the 
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Renmark Group and the older Palaeozoic 
bedrock. 

In the late Tertiary a marine influence 
extended into the far west of the study 
area, with silt and sand (the Parilla 
Sand) deposited in littoral to near-
shore marine environments. The border­
ing highlands, elevated by movements 
associated with the Kosciusko Uplift, 
acted as the source area for both the 
continental and marine sediments. 

Minor volcanic activity took place in 
the eastern part of the study area at 
least twice during the Tertiary. The 
volcanism is represented by small basalt 
outcrops north-west of Glenrowan and 
west of Cosgrove. 

As the Murray Basin continued to sub­
side , in late Tertiary—early Quaternary 
times, a thick sequence of alluvium with 
lesser amounts of lake and swamp depos­
its (Shepparton Formation) was laid down 
over Tertiary sediments and adjacent 
Palaeozoic bedrock to form the riverine 
plain. 

The last major depositional event in the 
study area consists of alluvial deposits 
of existing streams and their recent 
ancestors (Coonambldgal Formation). 

Aeolian deposits of clay and/or sand 
(lunettes and source-bordering dunes) 
have accumulated adjacent to lakes and 
stream channels during periods of low 
rainfall in the late Quaternary. 

Geomorphology 

The study area lies in the south-eastern 
corner of the riverine plain of south­
eastern Australia and consists of two 
main geomorphic units. Almost flat riv­
erine plains make up most of it, but in 
the south and east the northern uplands 
contain largely isolated remnants of the 
Victorian Highlands. Granite at Pyramid 
Hill is a more distinct highland remnant 
within the plains. Another geomorphic 
unit, the Gredgwin Ridge, occurs in the 
extreme west. Map 5 shows the distrib­
ution of the main geomorphic units in 
the study area. 

Riverine plains 

The riverine plains of northern Victoria 
consist mainly of river alluvium, al­
though lacustrine and swamp sedimentat­
ion conditions have also contributed to 
their development. Minor aeollan depos­
its - in the form of lunettes on certain 
lake shores and source-bordering dunes 
along sectors of the river courses - are 
scattered throughout the study area. 

At present the plains exhibit a remark­
able river system, with major streams, 
anastomosing anabranches, and distribut­
aries. However, with few exceptions the 
plains of today are the product of de­
position not by the existing streams but 
by an older river system, which may 
still be traced but the channels of 
which have in many instances been aband­
oned . 
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Playe t t e in the d i s t r i b u t a r y area 
of the Loddon River, near Boort 

The various land forms occurring on the 
plains are discussed below and illust­
rated on the geological map. 

Prior and ancestral streams 

Prior streams occupied the oldest of the 
channels that may still be traced across 
the plains. These characteristically 
had well-defined sandy levee banks en­
closing the former channel, which is 
marked by a winding depression. Below 
this lies the old stream-bed itself - a 
deep, wide trench cut into the deposits 
of the plain, but now filled with sand 
and gravel. 

In the present topography, prior stream-
courses stand as sinuous ridges above 
the plain, which, with minor modificat­
ions due to later events, represents the 
flood-plain laid down by the prior 
streams themselves. The large extent of 
the meanders of prior streams and the 
coarseness of the sediments in their 
beds indicate that they carried more 
sediment at a. faster flow rate than do 
most of the present rivers. 

In addition to prior streams, other an­
cient channels exist that were formed by 
streams that have been called ancestral 
since they are In many places related 
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to existing streams - for example, the 
Goulburn River near Shepparton. In such 
cases the ancestral meanders have longer 
wavelengths than the present meanders, 
indicating greater flow rates for the 
ancestral streams. 

Playettes 

The lower Loddon o 
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Crescent-shaped dunes on the eastern 
shores of shallow lakes are numerous 
the plains, and are called lunettes. 
Lunettes can consist of sand or clay 
Sand lunettes are formed from beach 
blown into a dune by the prevailing 
westerly winds; examples include Kow 
Swamp and a lunette marking the posi 
of the former Lake Mokoan. The deve 
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Appropriate conditions for lunette form­
ation have recurred at intervals over a 
long time. Many lake—lunette complexes 
have been much larger in the past, as 
illustrated by the multiple lunettes in 
the Boort area. A reduction in the size 
of the lunettes corresponds with a grad­
ual retraction in size of the lakes. 

Source-bordering dunes 

Sand, derived from deflation of dry 
stream-beds and blown into dunes nearby, 

L u n e t t e to t he e a s t and n o r t h of a 
r e l i c t l a k e - b e d n o r t h - w e s t o f Boor t 
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is widespread on the riverine plain. 
The dunes are termed ' source-^bordering' , 
in contrast to those of the Mallee, for 
which the source area is far to the 
west. 

Tectonic effects 

Apart from broad regional downwarping of 
the Murray Basin and elevation of the 
highlands along Its margins, earth move­
ments have had specific local effects in 
several places within the study area. 
East of Echuca, a sub-circular depress­
ion about 18 km In diameter was formed, 
at least In part, by faulting along its 
margin. South of Echuca, movement along 
the Cadell Fault has produced an escarp­
ment some 3 m high, uplifted on the 
west. In the far west of the study area 
(and outside it), movement along the 
Leaghur Fault has produced a low escarp­
ment separating the higher Mallee count­
ry from the Loddon Plains. This fault 
may still be active, as many minor earth 
tremors are recorded in the district. 

Northern uplands 

The riverine plains are enclosed to the 
east and south by Palaeozoic rocks of 
the Central and Eastern Highlands. 
Along the margin, the alluvium of the 
plains extends far upstream along river 
valleys, with interfluve ridges rising 
above the valley floors and projecting 
northwards into the plain - for example, 
the Warby Range and Mount Camel Range. 
Hills (1975) calls this deeply Indented 

marginal zone of the highlands the 
northern uplands. 

Much of the zone is of low relief, with 
Palaeozoic (and minor Tertiary) rocks 
rising gently. The granite of the Warby 
Range is the major exception, rising 
high above the level of the plain. The 
range is deeply dissected, with steep 
slopes on much of the granitic bedrock. 
Gentle slopes have developed on the ad­
jacent colluvial aprons. 

A number of outlying peaks - such as 
Pyramid Hill, Mount Hope, and the Ter­
rick Terrick Range - protrude through a 
cover of younger, Cainozoic sediment as 
granite monadnocks. Mount Scobie, 
south-west of Kyabram, is a monadnock of 
Palaeozoic sandstones. 

Gredgwin Ridge 

The extreme western part of the study 
area crosses the southern end of the 
Gredgwin Ridge. This low north—south 
trending ridge represents an ancient 
strand line formed along the edge of the 
retreating late Tertiary sea. 

Stratigraphy 

This section describes the rocks in the 
study area, from oldest to youngest. 

Cambrian 

Rocks of Cambrian age are the oldest and 
represent the initial phase of develop-
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Pyramid H i l l , a g r a n i t i c monad­
nock r i s i ng above the r ive r ine 
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ment of the Tasman Geosyncline. Two 
distinct outcrops of Cambrian rocks 
occur here, and subsurface continuations 
of these rocks can be traced from bore 
and geophysical information. Around 
Dookie, Interbedded basic intrusive 
rocks, lavas, and sediments outcrop 
above the general level of the riverine 
plain. The beds have a total thickness 
of the order of 3,500 m, but the strat­
igraphy Is partially obscured by fault­
ing. The rocks, which have an east--
west trend, consist of gabbro, dolerite, 
basalt, and chert, with minor siltstone, 
conglomerate, tuff, and agglomerate. 
The Igneous rocks have been altered to 
greenstones due to deep burial. 

In the Mount Camel Range, south-east of 
Rochester, a narrow belt of Cambrian 
rocks extends into the study area. 
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Buried Cambrian greenstones are easily 
traced, as aeromagnetlc highs, beneath 
the Cainozoic sediments of the riverine 
plain. The Cambrian rocks forming the 
Mount Camel Range continue a short dist­
ance under the plain and are then dis­
placed some 5 km to the east. In the 
vicinity of Koyuga the trend changes 
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from north—south to north-west—south­
east. At Dookie the Cambrian rocks 
occupy a relatively broad east—west 
trending area; however, under the plain 
to the north-west of Dookie, greenstones 
continue as a thin north-west trending 
zone. 

Ordovician 

Marine sedimentary rocks of Ordovician 
age outcrop in the northern uplands, 
particularly in the eastern part of the 
study area. They consist of sandstone, 
siltstone, greywacke, and shale, laid 
down under deep-sea conditions. Fossils 
are rare, but some graptolites are pres­
ent and suggest ages from early through 
to late Ordovician. During the Benamb­
ran Orogeny (early Silurian) sediments 

in the eas 
faulting, 
deformatlo 
the Ordovi 
metamorpho 
schist cal 
plex. In 
morphlcs, 
the study 
occur at M 

t underwent strong folding and 
In parts of eastern Victoria 

n was much more intense and 
clan sediments were regionally 
sed to high-grade gneiss and 
led the Omeo Metamorphlc Com-
a small outcrop of these meta-
in the north-eastern corner of 
area, mica schist and phyllite 
ount Ochertyre. 

Silurlan--Devonian 

Between the Mount Camel Range and Ben­
alla, a marine sequence of interbedded 
sandstone, siltstone, mudstone, and min­
or conglomerate was deposited in the 
northernmost part of the Melbourne 
Trough during the late Silurian-—early 
Devonian period. 

Gently f o l d e d sed imenta ry 
rook of S i l u r i a n or Devonian 
age in a road c u t t i n g on the 
Hume Highway, s o u t h - w e s t of 
Euroa 
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Grani te t o r s in 
Warby Range 

t h e 

In the middle Devonian these trough 
sediments were deformed during the Tabb­
erabberan Orogeny, and as a result broad 
open folds developed in the rocks (in 
contrast to the tight folds and strong 
cleavage developed in the Ordovician 
sediments). 

In the late Devonian, granites and 
associated Igneous dykes intruded Lower 
Palaeozoic bedrock. Within the study 
area two main granite masses outcrop -
one forming the Warby Range and out­
cropping intermittently west to Katandra 

(and further west subsurface), and the 
other forming the Terrick Terrick Range, 
including Pyramid Hill and Mount Hope. 

The granites have yielded radiometric 
(K-Ar method) ages of 372 + 6 million 
years at Pyramid Hill and 375 + 6 mill­
ion years near Glenrowan. 

Permian 

During the Permian, frigid conditions 
developed over much of Australia, and 
continental glaciers moved into the 
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study area from the south-west. As the 
glaciers and ice sheets retreated they 
left flat-lying tilllte (boulder clay) 
and fluvioglacial sand, silt, and clay, 
deposited in a number of fault-controll­
ed river valleys and basins. 

Small areas of Permian sediments outcrop 
in the north-east of the study area. 
Drilling has shown these rocks to be 
more extensive subsurface, occurring 
within the Ovens Graben around Wangar­
atta and in a larger more complex trough 
extending from south of Shepparton to 
the north and north-west into New South 
Wales. Between 70 and 170 m of grey to 
bluish grey mudstone, tilllte, and minor 
sandstone have been Intersected in 
bores. 

Tertiary 

Following the bri 
in the Permian, e 
approximately 200 
lation of the Mur 
Tertiary resulted 
up to 250 m of Ca 
sediments in the 
extended progress 
land front, with 
veloping further 
Numerous sediment 
recognized within 
the major formatl 

ef period of deposition 
roslon continued for 
million years. Init-
ray Basin in the early 
in the deposition of 
inozoic non-marine 
study area. Deposition 
ively towards the high-
thickest sequences de-
from the basin margin, 
ary units have been 
the sequence, but only 
ons are discussed here. 

During the early to middle Tertiary, 
sediments of the Renmark Group were laid 
down In lakes, swamps, and deltaic en­

vironments, mostly away from the high­
lands, but also within ancient river 
valleys (precursors of the modern stream 
valleys) draining the highlands. The 
Renmark Group sediments are mostly carb­
onaceous and pyritlc and include brown 
and grey gravel, fine to coarse sand, 
clay, and brown coal. Brown coals occur 
at various levels, and the seams - except 
for one, which often marks the top of 
the group - are usually lenticular. 

A small, isolated 
overlying Tertlar 
Glenrowan resembl 
alts outcropping 
Toombullup, to th 
rocks have been r 
between 37 and 43 
sub-basaltic grav 
rowan is probably 
Group sediments. 

outcrop of basalt 
y gravel north-west of 
es Older Volcanic bas­
in the vicinity of 
e south. The latter 
adiometrically dated at 
million years. The 
el north-west of Glen-
equivalent to Renmark 

Another Isolated outcrop of basalt 
occurs to the west of Cosgrove and has 
been radlometrically dated (K-Ar method) 
at 6.7 million years. It contains an 
unusual mineral called leuclte and has 
been correlated with similar leucite-
bearlng lavas in New South Wales. 

Following renewed upl 
lands in mid Tertiary 
gravel were laid down 
river valleys. These 
as deep leads, were 1 
the major rivers dral 
at that time. The ma 
river valleys had slm 

lft of the high-
times, sand and 
In rejuvenated 
sediments, known 

aid down beneath 
nlng the highlands 
Jor early Tertiary 
liar positions to 
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those of the present-day Loddon, Cam­
paspe, and Goulburn Rivers. Other deep 
lead channels, covered by Quaternary 
alluvium, occur within the study area 
(for example, south-east of the Terrick 
Terrick Range), 

To the north of the highland front the 
deep leads widen and the sediments with­
in them become progressively finer-
grained. Clay lenses are occasionally 
recorded, particularly In the Echuca— 
Tongala area. Deep lead sediments reach 
maximum thickness of 52 m in the Echuca 
district. Along the Loddon River the 
deep lead gravels are known as the 
Callvil Formation and are thought to be 
late Tertiary in age. Elsewhere in the 
study area, and upstream in the high­
lands, the deep lead sediments were de­
posited in the early to middle Tertiary 
(determined from pollen and spore foss­
ils). A number of depositional periods 
may be represented In the deep lead 
sediments, but their similar lithologles 
and the limited fossil record make these 
difficult to recognize. 

Around Rutherglen and Chiltern, similar 
deep lead deposits occur at the base of 
the alluvial sediments. These were 
worked for their gold at the turn of the 
century. Small outcrops of gravel rest­
ing on bedrock there may also be related 
to the deep leads or they may be an old­
er phase of alluvial deposition. 

Towards its western limit, the Calivil 
Formation intertongues with (and in part 

conformably underlies) the Parilla Sand, 
which outcrops in the extreme west of 
the study area forming the Gredgwin 
Ridge. The Parilla Sand consists of 
silt and fine- to coarse-grained quartz 
sand, containing marine fossils of late 
Tertiary age. It ranges between 40 arid 
150 m in thickness, and in the area con­
cerned marks the most easterly incursion 
of the late Tertiary sea. 

Quaternary 

The Shepparton Formation b 
older Murray Basin sedimen 
lally covers the Palaeozoi 
and to the south of the st 
largely makes up the river 
see today. It consists pr 
fluviatile clay, but shoes 
sand and gravel (ancient s 
deposits) are Interbedded 
horizons throughout the se 
many areas the shoestring 
to form sheets of varying 
thickness. The maximum re 
ness of the whole Formatio 
but is generally between 5 

lankets the 
ts and part-
c bedrock in 
udy area. It 
Ine plain we 
edominantly of 
trlng-type 
tream-channel 
at various 
quence. In 
sands coalesce 
continuity and 
corded thlck-
n is 132 m, 
0 and 125 m. 

This Formation is regarded as spanning 
most of the Pleistocene epoch. It was 
deposited by a system of high-energy 
meandering streams, traces of which can 
still be seen on the surface of the riv­
erine plain. The channels are flanked 
by broad low levee banks composed of 
fine sandy clay. This is characterist­
ically mottled, and exposures In river 
banks show fossil soil profiles. 
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During the Quaternary, aeollan deposits 
of sand and clay have been accumulating 
on parts of the plains. Lunettes have 
formed on the eastern shores of many 
lake-beds, and source-bordering dunes 
have been deposited adjacent to a number 
of stream courses. 

The Coonambldgal Formation represents 
the last major depositional cycle In the 
study area and consists of alluvial 

deposits of existing streams and their 
recent ancestors. The Formation con­
sists mostly of clay and sand channel-
fill deposits, in the valleys of the 
present-day rivers. It is commonly re­
presented by a series of river terraces 
with surface features such as meander 
scrolls and oxbow lakes, broad areas of 
anastamosing channels, fine ephemeral 
channels, and low-lying areas subject 
to sheet flooding. 

Aeollan 

Aeromagnetlc survey 

Agglomerate 

Anastomosing 

Anabranch 

Basalt 

Basic 

Bedrock 

Chert 

Glossary 

- deposits transported and laid down by the wind 

- magnetic survey made with an air-borne magnetometer 

- a chaotic assembledge of coarse, angular pyroclastic 
materials 

- of streams - branching and rejoining irregularly to pro­
duce a net-like pattern 

- stream that leaves river and rejoins it lower down 

- a dark-coloured, fine-grained, basic volcanic rock compos­
ed principally of calcium-rich plagioclase and pyroxene 

- said loosely of any igneous rock composed chiefly of dark-
coloured minerals, and more specifically of an Igneous 
rock with relatively low silica content 

- in the area, refers to Lower to Middle Palaeozoic 
(575—340 million years) rocks 

- a hard, extremely dense, indistinctly crystalline sedi­
mentary rock consisting predominantly of silica; flint is 
essentially synonymous 
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Deep lead 

Dolerite 

Ephemeral channel 

Fault 

Gabbro 

Geosyncline 

Graben 

Graptolite 

Greenstone 

Interfluve 

Intrusion 

generally coarse stream-bed deposits burled under soil, 
unconsolidated sediment, or rock 

a medium-grained, basic Intrusive rock composed princip­
ally of calcium-rich plagioclase and pyroxene - mineralog-
ically and chemically the same as gabbro and basalt 

a stream that flows briefly in response to rainfall in the 
immediate locality, with a channel above the water table 
at all times 

a zone of rock fracture along which displacement - from a 
few centimetres to a few kilometres - has occurred 

a dark-coloured basic intrusive rock composed principally 
of calcium-rich plagioclase and clinopyroxene (silicate of 
iron, magnesium, and calcium) 

a mobile downwarping of the crust of the earth (either 
elongate or basin-like), measured in scores of kilometres, 
which is subsiding as sedimentary and volcanic rocks 
accumulate to thicknesses of thousands of metres 

an elongate, relatively depressed crustal unit or block 
that is bounded by faults on its long sides 

any colonial marine organism of class Graptolithina (known 
stratlgraphic range middle Cambrian to Carboniferous) 

a field term applied to any altered basic to ultrabasic 
igneous rock 

the relatively undlssected upland or ridge between two 
adjacent valleys containing streams flowing in the same 
general direction 

the process of emplacement of magma into pre-existing 
rock; also the igneous rock mass so formed with the 
surrounding rock mass 
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Lacustrine 

Levee bank 

Lithology 

Metamorphlsm 

Monadnock 

Orogeny 

Oxbow lake 

Peat 

Phyllite 

Pyroclastic 

Radiometric age 

- pertaining to, produced by, or formed in a lake 

- a long, broad, low ridge or embankment of sand and coarse 
silt, built by a steam on its flood-plain and along both 
banks of Its channel, especially in time of flood 

- the physical character of a rock 

- the mlneralogical and structural adjustment of solid 
rocks to physical and chemical conditions that have been 
imposed at depth (below the surface zones of weathering 
and cementation) and that differ from the conditions 
under which the rock in question originated 

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

- process by which structures within mountain areas were 
formed, including thrusting, folding, and faulting In the 
outer and higher layers, and plastic folding, metamorph­
lsm, and plutonlsm in the inner and deeper layer 

- a crescent-shaped body of water situated in the abandoned 
channel of a stream meander 

- an unconsolidated deposit of semi-carbonized plant re­
mains of a water-saturated environment 

- a fine-grained rock commonly formed by regional metamor­
phlsm and intermediate In metamorphlc grade between slate 
and mica schist; split surfaces have a silky sheen 

- pertaining to a rock composed of broken fragments deriv­
ed from a pre-existing rock by volcanic explosion or 
aerial expulsion from a volcanic vent 

- an age expressed in years and calculated from the quant­
itative determination of radioactive elements (such as 
K-40) and their decay products (such as Ar-40) 
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Schist 

Sill 

Stratigraphy 

Tectonics 

Trough 

Tuff 

Unconformity 

- a strongly foliated crystalline rock formed by regional 
metamorphlsm, which can be readily spilt into thin flakes 
or slabs due to well-developed parallelism of minerals 

- a tabular Igneous intrusion that parallels the planar 
structure of the surrounding rock 

- systematic arrangement of the sequence of rock strata of 
the earth's crust into units 

- a branch of geology dealing with the structural or defor-
mational features of the upper part of the earth's crust 

- an elongate depression on the sea floor 

- a compacted pyroclastic deposit of volcanic ash 

- a substantial break or gap In the geologic record, where 
one rock unit underlies another that is not in strati-
graphic succession; it results from a change that caused 
deposition to cease for a considerable time 
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7. CLIMATE 

The general pattern of climate is one of 
gradation rather than fluctuation. Var­
iation in elevation throughout the study 
area is llmilted, which results in unfav­
ourable conditions for the development 
of orographic rainfall and temperature 
changes. 

This gradation Is characterized by in­
creasingly longer and warmer summers as 
one moves from south-east to north-west. 
Average annual rainfall has a similar 
monthly distribution pattern throughout 
but decreases from south-east to north­
west across the study area. 

The area contains two climatic zones. 
East of the Campaspe River, where the 
rainfall exceeds 400 mm, the climate is 
'temperate hot summer' while west of the 
Campaspe, where rainfall is less than 
400 mm. It becomes sufficiently dry to 
be termed 'semi-arid'. Both zones typ­
ically have hot surmners and mild winters 
with few frosts. The greater part of 
the annual precipitation occurs in wint­
er and is of low intensity, while about 
40% falls during the summer, chiefly 
during Irregular thunderstorms with 
Intense rain. Annual evaporation Is 
high and greatly exceeds the annual pre­
cipitation. 

Measurement of the climatic elements is 
undertaken by the Bureau of Meteorology 
at a network of stations throughout the 
area. Rainfall, temperature, and humid­
ity are measured in a fairly intensive 
network. Wind is recorded at 15 of the 
stations and evaporation at 7 of them. 

Barometric pressure is measured at 
Echuca and Benalla and a barograph is 
located at Tatura. Terrestrial thermo­
meters measure air temperature at ground 
level at Shepparton, Tatura, and 
Benalla. Thermographs and hydrographs 
are located at Kyabram and Tatura. 

Sunshine recorders are located at Kyab­
ram, Tatura, and Rutherglen; anemometers 
at Rutherglen, Numurkah, Kyabram, and 
Tatura; and pluviographs (for rainfall 
amount and intensity) at Cobram, Ruther­
glen, Wangaratta, Dookie, Tatura, Ker­
ang, and Pyramid Hill. 

Precipitation 

Most of the effective precipitation in 
the area falls as rain and occasional 
hail; snow is extremely rare. 

Annual average precipitation decreases 
from south-east to north-west across the 
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study area, being lowest (350 mm) at 
Murrabit in the north-west and highest 
(672 mm) at Benalla. As in many other 
parts of Australia, it varies consider­

ably from year to year, with periodic 
droughts. Table 3 shows the mean month­
ly and annual rainfalls at selected 
sites. 

Table 3 

MONTHLY AND ANNUAL AVERAGE RAINFALL (mm) 

Melbourne 

Kerang 

Boort 

Echuca 

Nathalla 

Tatura Research Stn. 

Rochester 

Dookie 

Yarrawonga 

Rutherglen Exp. Stn. 

Benalla 

Oct. 

68 

39 

AO 

44 

46 

49 

44 

56 

53 

60 

65 

Nov. 

60 

27 

32 

32 

32 

34 

32 

37 

37 

42 

48 

Dec. 

58 

26 

26 

29 

30 

33 

29 

34 

36 

45 

43 

Jan. 

48 

21 

23 

27 

30 

31 

30 

34 

33 

36 

40 

Feb. 

49 

25 

28 

29 

29 

31 

34 

34 

33 

37 

37 

Mar. 

53 

29 

27 

33 

33 

36 

35 

40 

42 

44 

46 

Total 
summer 

336 

167 

176 

194 

200 

214 

204 

235 

234 

264 

279 

Apr. 

59 

26 

28 

34 

34 

38 

30 

43 

41 

44 

50 

May 

58 

36 

39 

42 

43 

46 

46 

53 

46 

53 

64 

June 

50 

37 

41 

44 

45 

53 

43 

60 

53 

62 

75 

July Aug. 

49 

34 

38 

40 

40 

49 

45 

53 

46 

60 

71 

50 

36 

40 

43 

42 

48 

42 

57 

50 

60 

71 

Sep. 

59 

34 

38 

40 

40 

44 

41 

50 

45 

53 

62 

Total 
winter 

325 

203 

224 

243 

244 

278 

247 

316 

281 

332 

393 

Total 

661 

370 

400 

437 

444 

492 

451 

551 

515 

596 

672 

Source: Australia, Bureau of Meteorology: R a i n f a l l B u l l e t i n , V i c t o r i a , 

Note: Figures for Melbourne have been Included for comparative purposes. 

19BO 
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Although somewhat lower in summer than 
in winter, average rainfall is otherwise 
evenly distributed throughout the year. 
The highest monthly average occurs con­
sistently In June, but a subsidiary max­
imum occurs in October and sometimes 
August. 

Summer precipitation, while substantial, 
is not sufficient to maintain plant 
growth, because high summer temperatures 
result In high evapotranspiration and 
because much of the summer rain comes 
from occasional heavy storms of short 
duration. 

Moreover, most of the soils in the area 
have a dense loamy surface that resists 
quick penetration of the rainwater. 
Consequently, losses occur due to run­
off, and surface ponding on the plains 
leads to large evaporation losses immed­
iately following the summer rainstorms. 

These adverse conditions of evaporation 
and run-off seldom apply for areas that 
carry perennial pastures, however, which 
are mostly established on the better 
soils having medium surface textures and 
a protective cover of grass. 

In addition, the rainfall tends to be 
more erratic in summer and autumn than 
In winter and spring. 

Annual rainfall can vary markedly from 
year to year. In 1982, a drought year, 
the area received some 50—60% less than 
the annual average. 

Temperature 

Air temperature is measured in a Steven­
son screen, where the circulation of air 
is unobstructed and the Instruments are 
protected from the direct rays of the 
sun. Mean dally temperature is calcu­
lated by averaging the daily minimum and 
maximum. Temperature is an important 
factor in plant physiological processes 
and in influencing the evaporation rate. 

Mean monthly long-term 
markably even throughou 
range from l4'̂ C minimum 
in summer and 3°C to 13 
the two warmest months 
February - the mean mon 
peratures range from 29 
By contrast, in the coo 
they range between 12.2 

averages are re-
t the area. They 
to 3I°C maximum 
OC in winter. In 
- January and 
thly maximum tem-
.5°C to 31.7°C. 
lest month (July) 
oc and 13.8°C. 

The range of maximum temperatures can be 
very marked. Benalla has a summer mean 
maximum of about 31°0, with a maximum 
extreme on record of 46^0 In January. 
Temperatures may exceed 38°C from Octob­
er to the end of March. Generally these 
extremes correspond to a dry, turbulent, 
northerly or north-westerly wind. 

Table 4 shows the mean monthly and ann­
ual maximum and minimum temperatures at 
selected stations. 

Frosts 

The occurrence of frost depends not only 
on the temperature and the humidity of 



59 

S t a t i o n 

Melbourne 

Kerang 

B o o r t 

Echuca 

Numurkah 

MEAN MONTHLY 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

T a t u r a R e s e a r c h S t n . — 

R o c h e s t e r 

Dookie 

Yarrawonga 

R u t h e r g l e n 

B e n a l l a 

Source: 
Notes : 

Exp 

AuE 

1 . 
2 . 

A 
B 

A 
B 

A 
B 

• stn. f 
A 
B 

i t r a l i a . 

A: Mean 
B: Mean 

J a n . 

2 6 . 5 
14 .9 

3 1 . 3 
1 5 . 3 

3 1 . 2 
1 5 . 4 

3 1 . 2 
15 .4 

3 1 . 7 
15 .7 

2 9 . 7 
13 .9 

3 1 . 2 
14 .9 

3 0 . 0 
1 5 . 2 

3 1 . 3 
1 6 . 3 

3 1 . 4 
1 4 . 0 

3 1 . 2 
1 4 . 4 

Bureau 

AND ANNUAL 

Feb . 

2 5 . 9 
1 5 . 3 

3 0 . 6 
1 5 . 5 

3 0 . 3 
1 6 . 3 

3 0 . 1 
1 5 . 2 

3 1 . 1 
16; 6 

2 9 . 5 
1 4 . 5 

3 0 . 6 
1 5 . 8 

2 9 . 6 
16 .1 

3 0 . 7 
1 7 . 1 

3 1 . 0 
14 .7 

3 0 . 0 
1 4 . 1 

Mar. 

2 4 . 0 
13 .5 

2 7 . 5 
13 .0 

2 6 . 8 
1 3 . 2 

2 7 . 0 
1 3 . 0 

2 7 . 4 
13 .4 

2 6 . 2 
10 .9 

2 6 . 7 
12 .6 

2 5 . 9 
1 3 . 0 

2 7 . 5 
1 3 . 8 

2 7 . 1 
1 0 . 8 

2 6 . 8 
11 ,4 

Table 4 

MAXIMUM AND MINIMUM 

Apr. 

2 0 . 9 
11 .2 

2 3 . 0 
9 . 6 

2 2 . 7 
1 0 , 1 

2 2 . 5 
9 . 8 

2 2 . 8 
9 .9 

2 1 . 7 
7 .7 

2 2 . 1 
9 . 5 

21 .3 
9 . 9 

22 .9 
1 0 . 5 

2 2 . 3 
7 .5 

2 2 . 0 
8 .2 

of Meteorology 

monthly and 
m o n t h l y and 

May 

16 .5 
8 .7 

1 7 . 3 
6 .9 

17 .0 
6 , 6 

1 7 . 1 
6 . 5 

17 ,2 
6 .4 

16 .7 
5 . 3 

16 .7 
6 . 1 

16 .2 
6 . 8 

17 .1 
6 .9 

16 .2 
4 . 1 

16 ,5 
5 . 3 

June 

1 4 . 5 
7 .0 

1 4 . 6 
4 . 5 

14 .2 
4 , 2 

14 .6 
4 , 5 

1 4 . 3 
3 .7 

13,9 
2 . 9 

1 4 . 0 
3 .6 

1 3 . 3 
4 . 5 

14 .2 
4 . 1 

13 .4 
1.9 

14 .1 
3 .4 

( 1 9 7 5 ) . 

annual maximum 
annual minimum 

temp 
temp 

J u l y 

13 .5 
6 .2 

1 3 . 8 
4 . 0 

1 3 . 5 
3 . 6 

13 .4 
3 . 8 

13 .5 
3 . 1 

12 .9 
2 .5 

13 .1 
3 .2 

12 .2 
3 .8 

13 .1 
3 . 6 

12 .3 
1.5 

12 .6 
2 . 9 

TEMPERATURES ( 

Aug. 

14.9 
6 . 8 

15 .6 
5 .2 

15 .2 
4 , 7 

15.2 
5 . 0 

15 .1 
4 , 6 

14 .5 
3 .7 

1 4 . 8 
4 , 4 

13 .7 
4 . 9 

14.9 
5 . 0 

1 3 . 8 
3 .0 

14,2 
4 . 0 

'C l imat ic 
e r a t u r e (° 
e r a t u r e ( 

Sep . 

1 7 . 1 
8 .1 

18 .6 
6 . 7 

1 7 . 8 
6 . 2 

18 .0 
6 .4 

1 8 . 1 
6 .2 

17 .1 
5 . 1 

1 7 . 5 
5,7 

16 ,4 
6 . 1 

17 .7 
6 . 2 

16 .7 
4 . 2 

17 .0 
5 .0 

Avera 

•c) 
'C) 

O c t . 

19 .7 
1 0 . 0 

2 2 . 7 
9 . 1 

2 2 . 4 
8 . 6 

2 2 . 0 
9 , 1 

2 2 . 8 
8 ,8 

21 .4 
7 .6 

2 1 . 8 
8 .2 

2 0 . 8 
8 . 3 

21 .9 
8 . 6 

21 .4 
5 . 8 

2 0 , 9 
7 .5 

g e s . 

°C) 

Nov, 

2 1 . 8 
11 .4 

2 5 . 9 
10 .7 

2 5 . 1 
1 0 . 5 

2 5 . 5 
11 .1 

25 .6 
11 .0 

24 .1 
9 . 2 

2 5 . 0 
10 .3 

2 3 . 7 
1 0 . 3 

2 5 . 2 
1 1 . 2 

2 4 . 8 
7 .5 

2 4 . 9 
9 .7 

Dec. 

2 4 . 0 
1 3 . 3 

2 8 . 9 
13 .2 

2 8 . 3 
1 3 . 1 

2 8 . 3 
1 3 . 3 

2 8 . 8 
13 .7 

2 7 . 2 
11 .6 

2 8 . 4 
1 2 . 8 

2 7 . 2 
1 3 . 1 

2 8 . 6 
1 4 . 2 

2 8 . 9 
1 1 . 0 

2 8 . 2 
12 .2 

V i c t o r i a ' 

Year 

19 .9 
10 .5 

2 2 . 5 
9 . 5 

2 2 . 0 
9 . 4 

2 2 . 1 
9 . 4 

2 2 . 4 
9 . 4 

2 1 . 2 
7 .9 

2 1 . 8 
8 . 9 

2 0 . 9 
9 . 3 

2 2 . 1 
9 . 8 

2 1 . 6 
7 .2 

2 1 . 5 
8 . 2 
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Table 5 

AVERAGE MEAN DAILY SUNSHINE DURATION AT TATURA 

Duration 
(hours ) Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 

Average 10.0 9.8 8.6 7-0 4.9 

Highest 11.4 II.0 10.0 8.7 7.0 

Lowest 7.6 7.2 6.9 2.9 2.9 

4 . 3 

5 .9 

3 . 1 

4 . 2 

5 .7 

3 .0 

5 . 2 

6 . 3 

4 . 4 

6 . 5 

8 .4 

5 . 1 

7 . 7 

9 .6 

5 .9 

8 .9 

9 . 8 

7 . 2 

9 . 9 

1 1 . 2 

7 . 2 

the air, wind speed, and cloud, but also 
on characteristics of the ground surface 
- the slope (and slopes of nearby sur­
faces), vegetative cover, and water con­
tent . Local topography can significantly 
Influence its distribution. Hollows are 
partlcuarly frost-prone, due to pooling 
of dense cold air, while slopes (where 
the flow of air Is unimpeded are much 
less susceptible to frost. 

Frosts may be expected each year over 
most of the area, but their main occurr­
ence is usually restricted to winter. 
Spring frosts may constitute a serious 
hazard to agriculture and In some years 
a late frost may result In serious crop 
damage. 

In the north-west severe frost (screen 
temperatures below O^C) may be expected 
about eight times annually, and light 
frost (screen temperatures between O^C 

and 2.2 C) about 21 times. Frosts occur 
mainly from May to October, earlier and 
later occurrences being rare. 

Benalla, in the south-east, generally 
experiences 44 frosts a year. The first 
is likely to occur about mid May, and 
the first severe frost in mid June. The 
last severe frost generally comes in 
late August and the last frost of spring 
may often be in September, but light 
frosts may continue until mid November. 

Sunshine 

Sunshine rec 
ram, Rutherg 
Tatura can b 
resentative 
from this st 
that January 
day (average 
the least (4 

orders are located at Kyab-
len, and Tatura. Data from 
e generally regarded as rep-
of the whole area. Records 
ation (see Table 5) indicate 
has the most sunshine per 
10.0 hours), while July has 
.2 hours). The averages for 
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the same months at Melbourne are 8.5 and 
4.4 hours respectively. 

Evaporation 

Evaporation, Eo, is the quantity of 
water vaporizing from a large open water 
surface such as a lake in a given time. 

and has an important place in the hydro-
logic cycle of the area. There is no 
simple method of measuring it. 

The amount of evaporation from a stand­
ardized evaporimeter, Ep, is determined 
by measuring the loss of water from an 
open-topped standardized tank and dep-

Table 6 

ESTIMATED Eo AND MEASURED AVERAGE Ep AT TATURA 

Month Eo 
(mm) 

Ep 
(mm) 

rainfall 
(mm) 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

224 

192 

136 

74 

43 

3.0 

31 

52 

91 

137 

172 

210 

235 

189 

149 

93 

57 

38 

35 

51 

79 

114 

156 

209 

31 

31 

36 

38 

46 

53 

49 

48 

44 

49 

34 

33 

Annual total 1,392 1,405 492 
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ends on temperature, humidity, and wind 
speed. 

The relation between the two can be 
written as Eo = cEp where c is the pan 
co-efficient, which varies with the con­
ditions and time of year. 

Based on data and calculations from Gut­
teridge e t a l , (1970), the potential 
evaporation Eo and measured evaporation 
Ep for Tatura are given in Table 6. 

Evaporation is important for irrigation 
management and practice. During summer, 
evaporation is four to five times the 
average rainfall. During winter, how­
ever, the two totals approach equality. 
Average annual evaporation is usually 
three times the average annual rainfall. 

Wind 

Wind data are available from 15 stations 
In the area. Anemometers measure wind 
speed and direction at Rutherglen, Num­
urkah, Kyabram, and Tatura. 

During the summer, predominant winds 
come from the north-west, west, and 
south-west, and summers are characteriz­
ed by strong, hot, north-westerly winds. 
Southlles and north-easterlies occur 
at 15% and 10% frequencies respectively. 
Similar wind patterns are experienced 
during the winter. 

In general, more than 50% of the winds 
have a speed less than 10 km per hour. 

and about 10% of them blow at more than 
31 km per hour. Wind speeds greater than 
51 km have been recorded in the area. 

Growing season 

Plant growth depends collectively on 
soil conditions (drainage, aeration, 
nutrients, heat transference, depth, and 
texture) and climate (light, tempera­
ture, and rainfall). Variations in the 
length of the growing season are most 
often climatic in origin - with distrib­
ution of rainfall being a prime determ­
inant . Indeed, the 'effective rainfall' 
is often used as an Indicator of the 
growing season. 

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

Estimates of effective rainfall are use­
ful for agricultural planning, but they 
do not necessarily Indicate the effects 
of dry spells on deep-rooted perennial 
plants, and the reseedlng ability of 
annual plants. 
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Using the Kerang region as an example of 
the study area, calculations show that 
average rainfall exceeds effective rain­
fall from mid May to the end of August. 
The natural rainfall provides enough 
moisture for the growing season to last 
4—5 months. This assumes optimum dis­
tribution of rainfall and minimum moist­
ure requirements for shallow-rooting 
pasture plants. In these months, how­
ever, low solar radiation and low tem­
peratures tend to restrict plant growth. 

With irrigated pastures, as with other 
Irrigated crops, the water required to 
sustain plant growth depends largely on 
solar radiation, which influences tem­
perature and hence evapotranspiration 
from the plants. Using estimates of 
evapotranspiration and leaching, the 
amount and desirable frequency of irrig­
ation can be calculated. Around Kerang, 
the annual irrigation requirements in a 
season of average rainfall and potential 
evaporation are 920 mm for perennial 
pasture and 290 mm for annual pasture. 

Drought 

In comparison with other areas of Vic­
toria, the Murray Valley has a limited 
surface water resource. If we define a 
drought year as one when less than 200 
mm of rain falls In the seven critical 
plant-growth months (April to October), 
with a mean rainfall of 350—450 mm 
drought may occur one year in five. 
This situation applies to about half the 
study area. The remainder has a mean 

rainfall of 600 mm and the frequency of 
drought is about one year in ten. 
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WATER RESOURCES 

Surface Water 

The study area lies within the Murray— 
Darling drainage system and contains the 
lower reaches of five major drainage 
basins - the Ovens, Broken, Goulburn, 
Campaspe, and Loddon (see Table 7 and 
Map 6). Compared with the rest of the 
State it does not produce a significant 
quantity of surface water, although the 

amount is considered enough for habita­
tion and dryland farming in most years. 
By contrast, however, it utilizes a sub­
stantial amount of the State's total 
production each year for irrigation. 

Major streams 

Although no significant river system 
lies completely within it, the study 

Table 7 

SURFACE WATER RESOURCES 

Basin area 

Basin 

Estimated yield 
'000 

sq. km 
Percentage in 
Murray Valley 

area 

Total 
(CU.m x 10^) 

Exploitable 
(cu.m x I09) {%) 

Ovens 

Broken 

Goulburn 

Campaspe 

Loddon 

7.8 

7.3 

16.8 

4.0 

15.4 . 

18 

75 

23 

13 

28 

1.68 

0.33 

3.19 

0.26 

0.29 

0.60 

0.19 

2.31 

0.l6 

0.16 

36 

30 

72 

62 

55 

Source : P.M. Fleming, 1982. 
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Water from Goulburn Weir i s widely 
d i s t r i b u t e d for i r r i g a t i o n within the 
Murray Valley area, although the weir 
i t s e l f i f j u s t outside the area 

area is traversed by the lower reaches 
of the Ovens, Broken, Goulburn, Camp­
aspe, and Loddon Rivers. These rivers -
which generally flow northwards - all 
rise outside it, in the upper reaches of 
the Eastern and Western Highlands. They 
all discharge into the Murray River. 

The Murray, which is 
the study area (the 
the top of the left 
flows in a westerly 
northern boundary an 
of surface water for 
estic use. Many str 
including the Murray 
by a network of anas 

technically outside 
State boundary being 
bank of the River), 
direction along its 
d is a major source 
irrigation and dom-

eams in the region, 
, are characterized 
tomosing and dis­

tributary streams. Those that diverge 
from the major channel and rejoin it 
further downstream, such as Gunbower 
Creek and parts of the Murray, are call­
ed anabranches. Others diverge and 
terminate in shallow lakes or swamps, or 
(as Barr Creek does) join another river. 

The anastomosing pattern results in com­
plex systems of surface water movement 
and storage and compounds the difficult­
ies associated with the distribution of 
irrigation water and the development and 
effectiveness of flood-mitigation works. 

The construction of several water stor­
ages (mainly outside the study area -
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Table 8 

WATER STORAGES OF LOCAL SIGNIFICANCE 

River 
system Storage Date of 

construction 
Date of 

enlargement 
Capacity 

(ML) 

Murray 

Ovens 

Goulburn 

Loddon 

Broken 

Campaspe 

Kow Swamp* 
Torrumbarry Weir* 
Lake Hume 
Lake Mulwala* 
Lake Dartmouth 

Lake Buffalo 
Lake William Hovell 

Goulburn Weir 
Waranga Basin"*" 
Lake Eildon 
Greens Lake"*" 

Laanecoorie Reservoir 
Cairn Curran Reservoir 
Tullaroop Reservoir 

Caseys Weir* 
Lake Nlllahcootle 
Lake Mokoan* 

Campaspe Weir 
Lake Eppalock 

1890 
1924 
1931 
1939 
1979 

1965 
1971 

1890 
1905 
1927 
1967 

1891 
1956 
1959 

1888 
1967 
1970 

1882 
1962 

1969 

1958 

1917,1926 
1955 

1909 

1951,1965 

51,000 
35,600 

3,038,000 
117,500 

4,000,000 

24,000 
13,500 

25,000 
411,000 

3,390,000 
32,500 

7,700 
148,800 
73,700 

300 
40,000 
365,000 

2,700 
312,000 

In the study area -*- partly In the study area 

see Table 8) has provided substantial 
quantities of water for irrigation pur­
poses. As a result, large tracts of the 
land are now irrigated with water diver­

ted from these storages via the natural 
drainage system and a number of arti­
ficially constructed channel networks 
(shown in Map 6). 
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stream flows therefore do not reflect 
natural conditions but rather the im­
poundment of run-off in the catchments 
located above the storages and the high 
demand for irrigation water during the 
growing season. 

Figure 2 

GOULBURN RIVER FLOW PATTERNS 

CBlculatBil "natural" flow at Muichison (1B82-1981) 

Actual recorded flow at Murchison (1965-89) 

Actual recorded flow et Trawoel (1955-69) 
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The effect of river regulation on the 
natural stream flow can be Illustrated 
by using the Goulburn River as an ex­
ample. Figure 2 illustrates the river's 
flow pattern since the completion of 
Eildon Reservoir. It depicts the mean 
flow at Trawool (above Goulburn Weir) 
and at Murchlson (below the Weir). It 
also shows the calculated 'natural' flow 
at Murchlson, which includes amounts 
diverted at Goulburn Weir to the eastern 
and western channels, and the volume and 
evaporation loss from both storages. As 
the graph shows, water stored in Eildon 
Reservoir (mainly in the period June— 
October) reduces flows downstream; it is 
released mainly in December—April, aug­
menting flows above Goulburn Weir. 
Diversion of water at Goulburn reduces 
flows below the Weir. 

Table 9 lists average annual flows and 
salinity levels of the major rivers and 
a number of minor streams. 

Minor streams 

Local minor streams are usually tribut­
aries or major anabranches of the main 
rivers. They are the Bullock, Barr, 
Mount Hope, Broken, Nine Mile, Boosey, 
Honeysuckle, Castle, Seven, Creighton, 
and Pranjip Creeks. These contribute an 
Insignificant volume to the total sur­
face water resource here, as most origi­
nate In areas with comparatively low 
annual rainfall and flow through areas 
with limited run-off. Consequently, 
total stream flows are low in volume and 
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Table 9 

STREAM CHARACTERISTICS 

Stream Gauge location 

Annual average discharge 
('000 ML) 

Max. Min. Mean 

Salinity* 
(mg per L) 

Max. Min. Median 

Murray River 

Murray River 

Ovens River 

Reedy Creek**" 

Broken River 

Broken Creek 

Goulburn River 

Campaspe River 

Gunbower Creek 

Barr Creek 

Loddon River 

Tocumwal 

Torrumbarry 

Wangaratta 

Wangaratta North 

Caseys Weir 

Rices Weir 

McCoys Bridge 

Rochester 

Koondrook 

Capels Crossing 

Kerang 

22,4l6 

19,332 

3,768 

2,987 

1,641 

215 

7,884 

1,575 

397 

111 

754 

653 

409 

159 

19 

3 

22 

139 

0.6 

10 

23 

28 

6,064 

5.657 

1,117 
6,110 

241 

76 

1,841 

206 

102 

68 

201 

60 

150 

73.8 

n.a. 

120 

1,236 

210 

1,320 

840 

16,500 

1,242 

29 

42 

23 
n.a. 

66 

65 

49 

355 

48 

708 

97 

34 

58 

36 

n.a. 

86 

102 

105 

579 

66 

3,180 

216 

+ Unregulated; supplements Ovens flow 

* 1980/81 figures only 

S o u r c e : State Rivers and Water Supply Commission 
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Table 10 

WATER QUALITY LIMITS 

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

<500 

500 — 1,500 

1,500 — 3,000 

3,000--l4,000 

14,000 

Wide range of irrigation uses; suit­
able for all stock and domestic uses 

Irrigation use may be restricted; 
suitable for all stock; domestic use 
depends on a low hardness content 

Restricted use as irrigation water; 
suitable for all stock; not suitable 
for drinking and domestic use 

Not recommended as irrigation water; 
various limits for different livestock 
- poultry at 3,500, horses at 6,000, 
adult sheep at l4,000 

Unsuitable for livestock 

highly variable. Their presence is 
noticeable in times of flood, when they 
frequently cause damage to property and 
hardship to people. 

Water quality 

Quality of water is an essential criter­
ion when deciding its suitability for 
various uses or as an environment for 
aquatic life. 

Suitability for domestic, stock, irriga­
tion, and Industrial uses is affected by 

such factors as hardness, turbidity, 
colour, organic content, and concentrat­
ion of total dissolved solids (T.D.S.). 
The T.D.S. content, or salinity, is the 
most convenient single parameter of 
water quality for practical purposes. 
Table 10 Illustrates how rising T.D.S. 
levels limit the uses to which water can 
be put. 

When streams are In flood, salinities 
fall because of dilution. When stream 
flow is low, evaporation tends to in­
crease the concentration of salt. 
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Water in the major streams generally has 
low salinity ana is therefore suitable 
for most purposes. By contrast, Barr 
Creek, which receives irrigation drain­
age from Kerang district, is frequently 
highly saline and is therefore unsuit­
able for a number of uses unless diluted 
with water of lower salinity (see Table 
9). 

The hardness of water refers to amounts 
of calcium carbonate and magnesium car­
bonate present. As the amounts increase 
so does the hardness. If they exceed 
150 mg per L in water used f o r domestic 
purposes, a water softener is needed. 

je^.ff,^<-,^'^-.^titn\,iii»-v^p;ir-A^iM'hv-v--'<'-^i<^^'-i'^-^ ^"'*f***'-'i'*'\-^i'Tr?"'^i='''''V-^-'.'K '' - , ; M T ^ ? - - - -.J.T-i^l^'J^^^Jfl-.'^ 

Groundwater 

Most of the water in any region occurs 
below the surface as groundwater. 
Groundwater Is held in, and flows 
through, bodies of permeable rock known 
as aquifers. Groundwater quality can 
range from IOO to 20,000 mg T.D.S. per 
L; bores in the study area can yield up 
to 60 litres per second. 

Two types of aquifer occur here: porous 
formations such as sand; and fractured 
non-porous rocks. Aquifers can occur at 
depths ranging from a few metres to 
hundreds of metres below the surface, 
and the groundwater resources they con­
tain are recharged by infiltration of 
rainfall, river water, and irrigation 
water. 

The Barr Creek, which rece ives i r r i ga ­
t ion drainage water, i s highly s a l i n e 

Occurrence 

Groundwater occurrence in the region is 
closely related to its geology. This 
area lies in the south-eastern corner of 
the Murray Basin - a shallow sedimentary 
basin filled mainly with unconsolidated 
alluvial sediments. 

Older basment rocks (bedrock) surround 
and underlie the Murray Basin and may be 
locally Important aquifers. The bedrock 
types include sandstone, mudstone, gran­
ite, and volcanic and metamorphlc rocks. 

Table II lists the groundwater charact­
eristics of these two groups of aquif­
ers, and Map 7 shows their locations. 
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GROUNDWATER CHARACTERISTICS 
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Aquifer Depth (m) Salinity Yield ^ , . 
(mg per L) (L per sec.) location 

Unconsolidated rocks, 
shallow aquifers 

Coonambldgal Formation 

Alluvial deposits 

Parilla Sand 

Unconsolidated rocks, 
deep aquifer 

Callvil Formation and 
Renmark Group 

5—15 < 2,000 

5—30 > 15,000 

60—120 variable 
400—6,000 

< 20 

Source-bordering dunes 

Hill wash 

Shepparton Formation 

< 5 
aquifers 
scarce 

3—20 
May be scarce 
in some areas 

< 2,000 

2,000—5,000 

variable 
100—20,000 

< 1 

< 1 

variable 
< 50 

< 10 

20~60 

Adjacent to rivers and 
some creeks 

Dotted over the area 

Bordering mudstone and 
sandstone outcrops 

Major unconsolidated 
for-mation covering most 
of region 

Some surface outcrops 
near Boort; mainly 
subsurface 

Subsurface; infilled 
valleys, present rivers 

Consolidated rocks: 
includes granite, m.eta 
sediment, sediment, and 
volcanic rock 

10—60 variable 
100—5,000 

Highland areas and 
outcrops on riverine 
plains 
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Murray Basin sediments 

The Murray Basin sediments comprise sev­
eral formations, each having its own 
groundwater characteristics. The hydro-
geological map (7) shows these uncon­
solidated sediments in two main parts. 

The first is a series of shallow aquif­
ers within the Shepparton Formation, 
Coonambldgal Formation, and Parilla 
Sand; the other consists of a deep aqui­
fer within the Renmark Group and Calivil 
Formation sediments. These are describ­
ed below from deepest to shallowest. 

Renmark Group and Calivil Formation 

The deep aqu 
sistlng larg 
terspersed w 
zones of 11 
the Renmark 
the Calivil 
depth from 6 
thickness of 
Loddon, Camp 
branches (=d 
generally f1 
deep aquifer 
Murray branc 

ifer is a sheet deposit con-
ely of sand and gravel in-
ith lenticular non-permeable 
neous clay and brown coal in 
Group and Kaolinitio clay in 
Formation. It ranges in 
0 to 120 metres, with a 
between 10 and 100 m. The 
aspe, Goulburn, and Ovens 
eep leads) of the aquifer 
ow from south to north. The 
near Cobram (known as the 
h) flows east to west. 

Water quality In the aquifer varies, 
ranging from 400 mg up to 6,000 mg 
T.D.S. per L. Salinity tends to in­
crease along the direction of flow, with 
the freshest water located at the south­
ern end of the Loddon and Campaspe 
branches and in the Murray branch. Most 

of the Goulburn branch and the northern 
end of the Loddon branch have relatively 
poor-quality deep groundwater. 

The highest groundwater yields in the 
Murray Valley area are obtained from the 
deep aquifer. Bores commonly pump be­
tween 20 and 60 L per second, but lower 
yields are more common on the margins. 
Mining records from the Chiltern gold-
field indicate that up to 105 L of 
groundwater per second was continuously 
pumped from individual deep lead mines 
over a span of several years. 

Parilla Sand 

This is found in the far west of the 
Murray Valley area and has a salinity 
greater than 15,000 mg per L. Yields 
are unknown, but are probably less than 
10 L per second. 

Shepparton and Coonambldgal Formations 

The Shepparton Formation overlies the 
deep aquifer and part of the Parilla 
Sand. It makes up most of the shallow 
aquifer system, together with the Par­
illa Sand and Coonambldgal Formation. 
The aquifer comprises sand lenses (chan­
nel deposits of prior streams) interbed­
ded throughout the clay-rich Shepparton 
Formation. Their lateral and vertical 
extents, and consequently their ground­
water yield, vary from region to region. 
Highest yields available from the Shep­
parton Formation in the Murray Valley 
Irrigation Area are usually around 50 L 
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per second, north of Numurkah. Yields 
of up to 25 L per second are found in 
the Shepparton and Rochester areas. 
Water quality varies throughout, but the 
regional trend is an increase in salin­
ity towards the west. 

This Formation has a maximum thickness 
of 125 m near Nathalla, and it may con­
tain up to five separate aquifers at a 
single location. 

The Coonambldgal Formation represents 
both recent river deposits and source-
bordering dunes. In a large number of 
areas these can provide the best-quality 
water. Yields are commonly low (10 L 
per second), but up to 20 L may be poss­
ible near the Ovens River. 

Bedrock aquifers 

These comprise the consolidated basement 
rocks of the region. Yields are typic­
ally low, usually less than I L per sec­
ond, and salt content varies from a few 
hundred to several thousand mg per L. 
Salinity appears to be directly related 
to the rock type and its location. 
Aquifers can be located In unweathered 
sandstones and mudstones or in weathered 
granitic and volcanic rocks. Bore 
depths usually range between 10 and 60 m 
below the surface. 

Anon. (1982). 
J.S. Duncan. 
Melbourne.) 
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9. SOILS 

Soils are formed by the weathering of 
rocks or unconsolidated material near 
the earth's surface. Complex interact­
ions between climate, parent material, 
topography, and living organisms - and 
the time span over which these have 
operated - all influence soil formation. 
TTielr relative importance varies from 
one site to another. 

In order to 
region, it 
classlflcat 
ary detail, 
predominant 
classlflcat 
profile fea 
to a number 
ted with th 
the land. 

discuss the soils of a large 
is useful to have a broad 
ion system, free of unnecess-
that will Include all the 
soil types. Most soil 
ions use easily recognized 
tures that are often relevent 
of land uses or are correla-
e more practical qualities of 

The Department of Agriculture 
ried out a number of detailed 
veys on the riverine plain In 
with Irrigation land use. The 
extend from Kerang and Boort 1 
to Shepparton in the central p 
the study area, and have been 
tensively as references in thi 
to describe the predominant so 
No comprehensive soil maps are 

has car-
soil sur-
connection 
se surveys 
n the west 
ortlon of 
used ex-
s chapter 
11 types. 
available 

for the main forest areas or the eastern 
portion. Throughout this chapter the 
general occurrence of each soil type is 
related to the appropriate land syst-
em(s) and indicated in the text by the 
land system symbol, RP4, LL, etc. (see 
Chapter 12 and Map 9). 

This report uses the soil classification 
according to Northcote (1979), which re­
lies mainly on the morphology of a soil 
profile. On this basis, three primary 
profile forms can be recognized: 

* uniform soils: profiles exhibiting 
little, if any, texture changes 

* gradational soils: profiles exhib­
iting no sharp changes In texture, 
but gradually becoming more clayey 
with depth 

* duplex soils: profiles exhibiting a 
marked texture change between the A 
and B horizons, the subsoil being 
much more clayey than the topsoll 

Additional features such as colour, con­
sistence, structure, and the presence of 
Impeding horizons are also considered in 
the classification (see Table 12). 
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Table 12 

MAIN SOIL GROUPS OP THE MURRAY VALLEY AREA 

Primary p rof i l e form 

I . Uniform-textured 
s o i l s 

I I . Gradational 
s o i l s 

I I I . Dip lex s o i l s 

Soi l type 

Fine sands 
Fine sands 
Coarse sandy loams 
Stony loams 
Stony loams 
Calcareous clays 
Calcareous clays 

Sodic calcareous clays 

Sandy red gradational s o i l s 
Stony red gradational so i l s 

It II It 11 

ri tt II 11 

S i l t y gradational so i l s 

Red duplex s o i l s 
Red duplex s o i l s 
Red duplex with ironstone gravel 
Yellow duplex with hardpan 

It TI II It 

Red sodic duplex s o i l s 
II It tt t l 

Yellow sodic duplex so i l s 
It It tt t i 

II II II II 

Brown sodic duplex s o i l s 
Red calcareous sodic diplex 
s o i l s 

Parent material 

Quaternary lunet te deposi ts 
Quaternary alluvium 
Devonian granite 
Cambrian rocks 
Palaeozoic sediments 
Cambrian rocks 
Quaternary alluvium 

Quaternary lunet te deposits 

Quaternary alluviun 
Cambrian rocks 
Palaeozoic sediments 
Tertiary sands 
Quaternary alluvion 

Devonian granite 
Granitic colluvium 
Tertiary sands 
Devonian granite 
Granitic colluvium 
Palaeozoic sediments 
Quaternary alluvium 
Palaeozoic sediments 
Quaternary alluvium 
Quaternary alluvium and 
calcareous dust 
Quaternary alluvium 
Quaternary alluvium and 
calcareous dust 

Tflnd system 

LL 
RP4 
KG, PG 
HC 
HS 
HC 
FPI, 
RPl ,3,5.6,7,8 
LT, 

RP4,5 
HC 
HS 
MLH 
PP2 

HG, PG 
SC 
MLH 
HG 
SC 
HS 
RP2.3,5 
HS 
RP2,3,4,5,7 
MP 

R P 4 , 6 

MP 

Note: For explanation of land system symbols, see Chapter 12 and Map 9 
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Land use 

Because land use is intimately associat­
ed with soils, the attributes and limit­
ations of the soils in the study area 
will be discussed in this chapter. 

Uniform-textured Soils 

Fine-grained uniform sands occur in 
localized areas of the north and north­
east sectors (RP4 and LL). They are 
associated with sandy lunettes and wind­
blown sand dunes derived from stream 
beds or prior stream levee banks. Col­
our ranges from a pale grey to a reddish 
brown, and porosity Is high. 

On crests and upper slopes of granitic 
areas such as the Terrick Terrick Range 
(HG) and the Warby Range (PG), coarse 
sandy loam soils are common. These have 
variable depth, but are so well drained 
that erosion resulting from overland 
flow Is negligible. Their low water-
holding capacity does, however, cause 
serious problems in times of drought. 

Shallow stony loam soils are confined to 
the hill crests composed of Cambrian 
rocks (HC) and the younger Palaeozoic 
sediments (HS). The extreme drought-
prone nature of these soils restricts 
land use to annual pastures, unless re­
afforestation or deep-rooted perennial 
pasture is established. 

Dark grey to black calcareous clays have 
been derived from the Cambrian rocks at 

A dark, uniform calcareous cracking clay 
s o i l , common in the poorer-dra ined areas 
of the r i ve r ine p l a in (RP6, 7, and 8) 
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Dookie (HC). They have a self-mulching 
topsoll that allows a fine seedbed to be 
prepared for cropping, although grazing 
is an equally important land use on 
these soils. 

Grey to grey-brown calcareous sodic 
clays have developed on the clayey allu­
vium that predominates on this portion 
of the riverine plain (RP6, 7, and 8). 
They occur in the Euroa, Numurkah, Lock-
ington, and Kerang districts. The main 
variables in this soil type are the 
amount of colour in the topsoll, the 
depth at which maximum concentrations of 
carbonate, gypsum, and salt occur, and 
the degree of gilgai micro-relief pres­
ent . 

Mottled 
ecus sod 
soil typ 
(LL) des 
ems. Th 
the lake 
manently 
water. 
on the 1 
eastern 
are well 
cropped, 
area. 

grey and reddish brown calcar-
ic clays are closely associated 
es in the lake—lunette areas 
crlbed in Chapter 12, Land Syst-
e mottled grey form occurs on 
floor where the soils are per-
wet or inundated with saline 
The reddish brown form is found 
unette ridges bordering the 
edges of the lakes. These soils 
drained and are successfully 
but cover only a small total 

Gradational Soils 

Sandy red gradational soils are of minor 
extent because of their limited occurr­
ence; however, they are intensively used 
for crops and improved pastures in irri­

gation areas, because their profiles are 
well drained and they have other desir­
able physical and chemical properties. 

They occur with - and often grade into -
the red sandy duplex soils typical of 
the levees in the 'prior stream land­
scape' (RP4, RP5). 

The prior stream levees are slightly 
elevated above the rest of the plain 
and are often used for crops or pasture 
species that require well-drained soils. 
Unfortunately, however, because of their 
elevation they are also used as sites 
for channels. Large quantities of 
Irrigation water are lost through seep­
age from channels located on these 
soils, thereby aggravating the problem 
of rising water tables in the area. 

Stony red gradationa 
on the upper slopes 
brian rocks (HC) and 
sediments (HS). The 
ally have a stony lo 
shallow bedrock, but 
proportion of clay b 
ther downslope. Roc 
the A horizon of the 
a lag deposit. An 1 
ration rate of water 
topsoll indicates an 
vegetative ground co 

1 soils are common 
developed on Cam-
younger Palaeozoic 
ridge crests usu-
am overlying the 
soil depth and the 

oth increase fur-
k fragments within 
profile represent 

nitial low infilt-
into the dry stony 
erosion hazard if 

ver is removed. 

In the west of the study area, such 
soils are common wherethe Parilla Sand 
parent material is close to the surface 
(MLH). 
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A shallow, stony 
g rada t iona l s o i l , 
commonly found on 
the upper slopes 
and c r e s t s of the 
Palaeozoic 
sedimentary areas 
(HS) 

On the ridge crests and upper slopes of 
landscapes derived from Palaeozoic sedi­
ments, the soils have shallow and very 
stony topsoils. Land use Is restricted 
to sparse native pastures or regenerat­
ion of the native scrub vegetation. The 
stony topsoll has a low infiltration 
rate during rainfall periods and run-off 
flows attain their peak in a relatively 
short time, thereby Increasing erosion 

and depositional problems further down­
stream. 

Sllty gradational soils occur on the 
present flood plains of the Murray, 
Campaspe, Goulburn, and Ovens Rivers 
(FP2). The silty topsoll is structure­
less and, when dry, forms an extremely 
hard layer that plants find difficult to 
penetrate. Consequently, ground cover 



79 

is sparse; because of seasonal flooding, 
however, river red gums thrive there. 

Duplex Soils 

Red duplex soils occur on the lower 
slopes of the Warby Ranges (PG), in ass­
ociation with colluvial deposits (SC) 
and other granitic land forms such as 
Mount Terrick Terrick and Chesney Vale 
(HG). A deep coarse loamy sand topsoll 
overlies a coarse-structured red clay. 
The clayey subsoil has a much lower per­
meability than the topsoll, and lateral 
movement of water through the A2 horizon 
is common after prolonged rainfall. 
Cleared land is used for cropping and 
grazing, with the main land use hazard 
being sheet erosion. 

In the low stony ridgelands south-west 
of Boort (MLH) red duplex soils are com­
mon. Ironstone gravel occurs through­
out the profile and the topsoll consists 
of fine sandy loam that is particularly 
susceptible to wind erosion. Cropping 
predominates as the form of land use on 
these soils. 

Yellow duplex soils with a pallid hard-
pan layer at approximately a metre below 
the surface have developed on some gran­
itic parent materials (HG, SC). 

The presence of a hardpan layer is a 
common feature of these gentle granite 
landscapes, with important consequences 
for land use. Apart from acting as a 
barrier to the downward percolation of 

water and deep root pen 
and some pasture specie 
reduces the water-holdl 
the clay horizon. The 
fore used mainly for pa 
sometimes be extended t 
crops for hay. On the 
presence of the hardpan 
cess of downcutting in 

etration by trees 
s, the hardpan 
ng capacity of 
soils are there-
sture or may 
o grow cereal 
other hand, the 
limits the pro-

gully erosion.* 

Red sodic duplex soils are most common 
on the middle and lower slopes of the 
Palaeozoic sedimentary areas (HS). They 
consist of loamy topsoils overlying red 
sodic clays. The predominant land use 
lc cropping. Sheet erosion is the most 
common form of land deterioration, but 
proper management can minimize it. 

On the riverine plain (RP2, 3, and 5), 
red sodic duplex soils have formed on 
alluvial material and, although well 
drained, do have a subsoil of low perm­
eability and large quantities of buck­
shot gravel in the A2 and B horizons. 
Normally these soils, except for those 
in RP3, lie within irrigated areas and 
are regarded as ideal for intensive land 
use. The very low permeability of the 
deep subsoil does, however, result in 
the development of perched water tables, 
with subsequent waterlogging if the 
land Is over-irrigated. 

Yellow sodic duplex soils occur in the 
drainage depressions developed on Pal­
aeozoic bedrock (HS). Although the 
gradient of the land is not steep, the 
sodic, dlspersible subsoils are prone to 

86163/83—7 
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'^mr^' \fr^^im*i'»i-^m*^'* 

A r e d s o d i c d u p l e x s o i l w i t h a b l e a c h e d 
sandy t o p a o i l o v e r a r e d c l a y - a common 
s o i l on t h e mid to lower s l o p e s o f t h e 
P a l a e o z o i c s e d i m e n t a r y a r e a s (HS) a n d 
on w e l l - d r a i n e d p a r t s o f t h e r i v e r i n e 
p l a i n (RP2, 3 and S) 

on. 
^. 
the 

On the 
5. and 7) and 
se soils are 

drained sites. 
fo 

mal 
ry 
the 
rel 
oil 

r grazing. 
n moist for 
summer and 
clay becomes 

ess mass. 
s exhibit a 

structure. 

salting and gully erosi 
riverine plain (RP2, 3, 
the mallee plains (MP) 
associated with poorly 
The land is used mainly 
The subsoils usually re 
long periods into the d 
under these conditions 
a sticky almost structu 
Once dry, however the s 
strong, coarse, blocky 

Brown sodic duplex soils occur on the 
slightly elevated portions in the riv­
erine plain (particularly those areas 
marked RP4 and RP6). 

Red calcareous sodic duplex soils only 
occur in the far west (MP). To the west 
of Boort, areas of Quarternary alluvium 
have been blanketed with calcareous dust 
and this has modified the original soli 
profile. The soils are well drained and 
well structured, and have adequate 
water-storage capacity. They can pro­
duce good crop yields in most years; 
however, the fine sandy topsoll is prone 
to wind erosion, if cultivated and left 
unprotected. 
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10. VEGETATION 

The natural vegetation of an area is de­
termined largely by the physical factors 
of the site - climate, aspect, topog­
raphy, and soils and their parent mater­
ials. The variation between plant com­
munities can most often be explained in 
terms of changes in one or more of these 
factors. However, both the structure 
and content of plant communities can 
also be Influenced by factors such as 
logging, fire, and grazing. The last 
two are particularly important in deter­
mining the characteristics of the under-
storey. 

The major environmental factors that in­
fluence vegetation - described in prev­
ious chapters - show variation through­
out the study area. This is reflected 
in the diverse nature of the plant 
communities, ranging from tall river red 
gum {Eucalyptus c a m a l d u l e n s i s ) forests 
to mallee scrub. 

Most of the area's public land carries 
vegetation typical of the riverine 
plains. This consists mainly of river 
red gum communities on the flood plains, 
and box eucalypts on the plains in be­
tween: within the river red gum forest 
on flood-free zones - usually sandy 

hills - box eucalypt communities are to 
be found. 

Remnant highland areas such as the Warby 
Range carry Blakely's red gum {E. b l a k e -
l y i ) with box, Ironbark, and stringybark 
eucalypts. White cypress pine ( C a l l i t ­
r i s o o l u m e l l a r i s ) and box eucalypts grow 
on other highland remnants, such as 
Mount Terrick Terrick. 

Prior to European settlement, most of 
the flood plains carried tall woodlands 
of river red gum, while the plains carr­
ied box and C a l l i t r i s pine woodlands. 
Most of the latter areas have been 
cleared for agriculture. 

Importance of Vegetation 

Natural vegetation is particularly im­
portant when considering possible uses 
of land. It integrates, and quite sens­
itively reflects, subtle changes in en­
vironmental factors. For this reason -
and because its main components can be 
readily seen and mapped In the field or 
from aerial photos - it provides a very 
convenient way of assessing site factors 
that, by themselves, would be hard to 
measure directly. 
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Moreover, the vegetation itself often 
provides for many of man's needs such as 
timber and recreation, protects other 
values such as soil stability and water 
quality and yield, provides habitats for 
animals, and makes an Important aesthet­
ic contribution to the landscape. 

Classification 

The vegetation has been classified into 
a number of structural forms, based on 
the height and form of the tallest 
stratum and on the percentage of projec­
tive foliage cover (see Table 13). 

The classification is based on that de­
veloped by Specht, but has been modified 
to better describe the particular vege­
tation of the study area, to enable use 
of the data available, and to meet land-
use planning goals. 

Within the struc 
vegetation has b 
commonly occurri 
les. These have 
ly and have been 
units. They are 
study of species 
is readily recog 
reflects the ope 
of environmental 

tural framework, the 
een grouped according to 
ng combinations of spec-
been chosen subjective-
termed vegetation 
not based on detailed 
relations. Each unit 
nlzed ""n the field and 
ration of a certain set 
factors. 

Open f o r e s t I I I o f r i v e r r e d gum w i t h 
g rey and y e l l o w box 

Map 8 shows the distribution of these 
vegetation units. 

Vegetation Units 

The main vegetation units are set out in 
Table I4 and briefly described below. 

Open Forest III 

Structural form open forest III contains 
one unit with river red gum and a spec­
ial unit for river red gum regeneration. 
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Moreover, the vegetation itself often 
provides for many of man's needs such as 
timber and recreation, protects other 
values such as soil stability and water 
quality and yield, provides habitats for 
animals, and makes an Important aesthet­
ic contribution to the landscape. 

Classification 

The vegetation has been classified into 
a number of structural forms, based on 
the height and form of the tallest 
stratum and on the percentage of projec­
tive foliage cover (see Table 13). 

Open f o r e s t I I I o f r i v e r r e d gum w i t h 
grey and y e l l o w box 

The classification is based on that de­
veloped by Specht, but has been modified 
to better describe the particular vege­
tation of the study area, to enable use 
of the data available, and to meet land-
use planning goals. 

Within the structural framework, the 
vegetation has been grouped according to 
commonly occurring combinations of spec­
ies. These have been chosen subjective­
ly and have been termed vegetation 
units. They are not based on detailed 
study of species relations. Each unit 
is readily recognized "*n the field and 
reflects the operation of a certain set 
of environmental factors. 

Map 8 shows the distribution of these 
vegetation units. 

Vegetation Units 

The main vegetation units are set out in 
Table l4 and briefly described below. 

Open Forest III 

Structural form open forest III contains 
one unit with river red gum and a spec­
ial unit for river red eum regeneration. 
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Table 13 

STRUCTURAL FORMATIONS 
Modified from Specht (1972) 

Life form and 
height of tallest 
stratum* 

Projective foliage cover of tallest stratum 

Dense 
(70—100^) 

Mid dense 
(30—70%) 

Sparse 
(10 — 30%) 

**Trees 28—40 m 

15 — 28 m 

5 — 15 m 

**Shrubs 2 — 8 m 

0 — 2 m 

Closed scrub 

Closed heath 

Open forest III 

Open forest II 

Open forest I 

Open scrub 

Open heath 

Woodland III 

Woodland II 

Woodland I 
Tall shrub-
land 

Low shrub-
land 

Very sparse 
(<10%) 

Open 
woodland 

Tall open 
shrubland 

Low open 
shrubland 

Herbs (including 
grasses) 

Closed herbland, 
including: 

closed tussock 
grassland 

closed grassland 

closed herbfield 

closed sede:eland 

Herbland, 
including: 

tussock 
grassland 

grassland 

herbfield 

sedgeland 

** 

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

A tree is defined as a woody plant more than 5 m tall, usually with a single 
stem. A shrub is a woody plant less than 8 m tall, frequently with many stems 
arising at or near the base. 
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River red gum (Unit la) 

This unit has a structure grading from 
open forest III to woodland III, depend­
ing on environmental and prior disturb­
ance factors. It occurs on sites that 
either receive regular flooding or are 
believed to receive underground water 
via sandy aquifers. It generally has a 
graminoid understorey (grasses, rushes, 
or sedges). Dicotyledonous herbs may 
also be locally frequent. Woody shrubs 
are usually uncommon and localized 
around watercourses and on sandy ridges 
within the flood-plain forest. 

The unit forms extensive stands on the 
flood plains of major rivers (Murray, 
Goulburn, and Ovens), with relatively 
minor occurrences along some of the 
creeks to the east, and often as mixed 
communities with box eucalypts (around 
Mlepoll, Euroa, and Peechelba). 

Its understorey 
mosaic of grassy 
and sedges. Thi 
herb-rich depres 
species include 
spp), rushes {Ju 
{Cynodon d a c t y l o 
spike-rush {Eleo 
grasses {Danthon 
summer-grass {Pa 
and blown grass 

florlstics may form a 
communities with rushes 
s complex may contain 
slons. Major understorey 
tussock grasses {Poa 
ncus spp.), couch grass 
n ) , sedges {Carex spp.), 
c h a r i s a c u t a ) , wallaby-
i a spp.), warrego 
spa t id ium j u b i f l o r u m ), 
{Agrost is avenaoea) . 

Common herb species Include sneeze-weed 
{Centipeda c u n n i n g h a m i i ) , joy weed 
{Al te rnan the ra d e n t i c u l a t a ) , and various 

River red gum open f o r e s t I I I , Ulupna 
I s l a n d 

knot-weeds {Polygonum spp.). A range of 
other herbs (notably composites such as 
{Gnaphalium, Senec io , Brachycome, and 
Craspedia spp.) may also be present. 

Floodways may support grassland commun­
ities that include moira grass {Pseudo-
r a p h i s s p i n e s c e n s ) or swamp wallaby-
grass {Amphibromus n e e s i i ) . Cynodon 
spp., water-couch {Paspalum p a s p a l o d e a ), 
and the two aquatic species clove-strip 
{Ludwigia spp.) and milfoil {Myrio-
phyllum spp.) may also be conspicuous in 
similar sites. Plat-sedges {Cyperus 
spp.) are often conspicuous near water. 
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H e r b l a n d - - g r a 3 s l a n d i n d e p r e s s i o n , w i t h 
r i v e r r e d gum a l o n g the marg in 

Depressions may support low herblands of 
species such as starwort { S t e l l a r i a 
c a e s p i t o s a ) , swamp isotome { Iso toma 
f l u v i a t i l i s ) , swamp stonecrop { C r a s s u l a 
h e l m s i i ) , burr daisy {Ca lo t i s spp.), and 
C e n t i p e d a and A l t e r n a n t h e r a spp. 

The most widespread of the shrub species 
is silver wattle {Acacia d e a l b a t a ) . 
River bottlebrush { C a l l i s t e m o n p a l u d o s -
us) may be present in the east of the 
study area - for example, along the 
Ovens River. Along the gravelly banks of 
the Goulburn River, other shrubs such as 
grey parrot pea {Dillwynia o i n e r a s c e n s ) 

may be present. A sizeable, but 
localized, stand of Melaleuca sp. aff. 
e r i c i f o l i a occurs along the Ovens River 
near Peechelba. Exocarpos spp. may be 
present in some areas. 

River red gum regeneration (Unit Ib) 

This unit comprises areas of former 
grassland ('treeless plains') now being 
colonized with river red gum. Presum­
ably the vegetation type will develop 
into various open forest or woodland 
formations. Other vegetation components 
are generally graminoid or otherwise 
herbaceous. Allen species may predomin­
ate. 

Such colonizing is scattered and often 
relatively localized. Major occurrences 
are in former grassland areas of the 
Barmah and Gunbower State Forests. 

Understorey species resemble those of 
Unit la. 

Open Forest II 

Four units make up this structural form, 
each with one of the following major 
species in the tallest stratum: river 
red gum, Blakely's red gum, red Ironbark 
{E. s i d e r o x y l o n ) and red stringybark {E. 
maoro rhyncha ). 

River red gum (Unit 2a) 

This unit varies in structure and phys­
iognomy in a similar way to the river 



red gum open forest III (Unit la), but 
has reduced stature and occupies relat­
ively lower-quality sites in terms of 
moisture availability. 

It is usual 
with Unit 1 
ests, and a 
the Loddon, 
It also occ 
swamps and 
Boort and 1 
as narrow s 
of the mino 
area. 

In general, 
similar to 
tends to oc 
understorey 
of more dro 
Danthonia, 
common whea 
and a reduc 
high water 
other aquat 

ly distributed as a mosaic 
a in the main riverine for-
long watercourses such as 
Campaspe, and Broken Rivers 
urs in association with 
lakes - such as those near 
n the Kanyapella Basin - and 
trips or pockets along many 
r watercourses in the study 

its florlstics also are very 
those of Unit la. As it 
cupy drier sites, however, 
s may have a higher content 
ught-tolerant plants such as 
S t i p a , and C h l o r i s spp. and 
t grass {Agropyron scab rum) , 
ed content of species with 
requirements (moira grass and 
lc species). 

Blakely's red gum (Unit 2b) 

The tallest stands of this species occur 
on sites of more favourable moisture 
availability and soil characteristics, 
such as gullies and scarp bases. 

They form a unit with understoreys sim­
ilar in character to those of Unit 6b, 
but these may contain less drought-
tolerant species such as herbs, tussock 
grasses, sedges, and silver wattle. 

Red ironbark (Unit 2c) 

This vegetation unit is characteristic 
of skeletal soils on certain outcrops of 
Palaeozoic sedimentary rocks, which tend 
to be well drained and often gravelly 
with quartz present. In the study area 
it occurs on poorer soils of the lower 
sedimentary hills in the east (in Killa-
warra Forest, with small areas near 
Thoona) and on deeper soils of the lower 
slopes. This unit intergrades with grey 
box {E. microcarpa) open forest II. 

Understoreys here generally consist of 
a sparse ground layer of open grassy 

Red i ronba rk f o r e s t , K i l l a w a r r a 
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tussocks, typically with an open shrub 
layer of wattles. A range of other 
shrub species may be present, but these 
are generally minor components. Within 
the Killawarra Forest, the understorey 
primarily comprises species of wallaby-
grasses and golden wattle {Acacia pyc-
n a n t h a ) , varnish wattle {A. v e r n i o i f l u a ) , 
and llghtwood (-4. implexa) . Black-anther 
flax-lily ( D i a n e l l a r e v o l u t a ) may also 
be common. More skeletal soils may carry 
lichens, L i s s a n t h e and P u l t e n a e a spp. 

Other species occurring with red iron-
bark include gorse bitter-pea {Daviesia 
u l i a i f o l i a ) , daphne heath {Braohyloma 

daphno ides ) , gold dust wattle {Acacia 
a c i n a c e a ) , hedge wattle {A. a r m a t a ) , 
cat's claws {Grevi l lea a l p i n a ) , ruddy 
beard-heath {Leucopogon rufus ), slender 
rice-flower {Pimelea l i n i f o l i a ) , prickly 
parrot-pea {Dillwynia j u n i p e r i n a ) , and 
Haeckeria and Exocarpos spp. 

Red stringybark (Unit 2d) 

Generally mixed with red box {E. p o l y -
anthemos) and/or long-leaf box {E, gon-
i o c a l y x ) , red stringybark largely occurs 
in association with Unit 5b in the Warby 
Range region and extends into the Killa­
warra Forest. Here grey box may also be 
present. 

Understoreys of this Un 
study area are similar 
6b. Major understorey 
sllvertop wallaby-grass 
i d a ) , daphne heath, aus 
{Xanthorrhoea a u s t r a l i s 
C a l y t r i x spp, wattles, 
its range, red stringyb 
Istlc of the drier well 

it within the 
to those of Unit 
species include 

{Danthonia p a l l -
tral grass-tree 
) , H i b b e r t i a spp, 
and herbs. Over 
ark is character-
-dralned soils. 

Yellow box open f o r e s t I I I - - w o o d l a n d I I I 
n e a r Cobram 

Open Forest III—Woodland III 

This structural form contains two units, 
with yellow box {E, m e l l i o d o r a ) and grey 
box, respectively, as the major species 
of the tallest stratum. 

Yellow box (Unit 3a) 

This represents tho tallest of the 
yellow box stands. It has limited occ-



89 

Open f o r e s t - - w o o d l a n d I I I - of 
grey box with yel low and white 
box. Mount Ocher tyre 

urrence, and may be associated with grey 
box and river red gum. In the north­
east the study area contains relict 
stands with white cypress pine, particu­
larly on the sandier soils. Understoreys 
have similar character to those of the 
yellow box open forest—woodland II for­
mation (Unit 4b) . 

Grey box (Unit 3b) 

Comprising the taller grey box stands, 
this unit grades into the open forest— 
woodland II (Unit 4a) 

Its distribution is in the higher-
rainfall zone in the east of the study 

area. It frequently occurs in mixture 
with yellow box and river red gum, par­
ticularly as belts along minor water­
courses . Understoreys resemble those of 
Unit 4a, typically dominated by gramin-
oids with various shrub species present 
(particularly gold-dust wattle). 

Open Forest II—Woodland II 

As their major species, the six units in 
this structural form respectively con­
tain grey box, yellow box, black box {E. 
l a r g i f l o r e n s ) , yellow gum {E. leucoxy-
lon) , a mixture of boxes (long-leaf, 
red, white, and yellow boxes), and white 
box {E. a lbens ) . 
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Grey Box (Unit 4a) 

This generally occurs as smal 
of the originally extensive g 
plains vegetation type, and o 
margins and the internal sand 
the riverine forests (Units 1 
Grey box communities are also 
various hilly areas near Earl 
erglen, and Killawarra, and e 
the red Ironbark open forest 
it occurs on the deeper soils 

1 remnants 
rey box 
n the drier 
ridges of 
a and 2a). 
present in 
ston, Ruth-
xtend into 
II, where 

Stands of grey box may 
with other box species 
yellow box, and may in 
gum. White cypress pi 
( C a s u a r i n a l u e h m a n n i i ) 
end, particularly in r 
plains vegetation type 
bark and Blakely's red 
ed associates, mainly 

be pure or mixed 
, in particular 
elude river red 
ne and buloke 
may also be preS' 
emnants of the 
s . Red stringy-
gum are restrict' 
at Killawarra. 

The grassy understoreys of this unit are 
typically dominated by wallaby-grasses. 
Including velvet wallaby-grass (Danthon­
i a p i l o s a ) , wallaby-grass (D, l i n k i i ) , 
bristly wallaby-grass (D. s e t a c e a ) , 
wallaby-grass (D. racemosa) , brown-back 
wallaby-grass (D. d u t t o n i a n a ) , and com­
mon wallaby-grass (D, o a e s p i t o s a ), with 
variable spear-grass (S t ipa v a r i a b i l i s ) 
and fibrous spear-grass (5. semibarba-
t a ) . Introduced grasses of the genera 
Bromus, Hordeum, Lo l ium, P h a l a r i s , and 
Cynodon are often present. 

Other Indigenous grass species present 
include wire grasses ( A r i s t i d a spp.). 

blown grass, common wheat-grass, kangar­
oo grass (Themeda a u s t r a l i s ) , a n d Poa spp 

Major low under-shrubs include nodding 
saltbush (Rhagodia n u t a n s ) , berry salt-
bush { A t r i p l e x s e m i b a c c a t a ) , and var­
iable sida ( s i d a c o r r u g a t a ) * Other 
chenopods - including saloop {Rhagodia 
h a s t a t a ) , bluebushes {Maireana spp.), 
and Enchylaena spp. - may also be pres­
ent. Rushes and sedges, such as tall 
sedge (Carex a p p r e s s a ) , may be common in 
low-lying areas. 

Composites - for example, lemo 
heads { C a l o c e p h a l u s c i t r e u s ) , 
( C r a s p e d i a g l o b o s a ) , and V i t t a 
- are present in some remnants 
dust wattle is widespread. Ot 
include golden wattle, mallee 
( A . m o n t a n a ) , E u t a x i a and Burs 
and Cass in ia a r c u a t a . Flax-11 
(Diane l la spp.) and mat-rushes 
spp.) may also be present. 

n beauty-
drumsticks 
d i n i a spp. 
and gold-
her shrubs 
wattle 
a r i a spp., 
Hies 

(Lomandra 

Yellow box (Unit 4b) 

Although similar in physiognomy to the 
grey box Unit 4a, this unit occurs less 
frequently. The two species occur over 
a similar range, and apparently soli 
factors mainly determine their relative 
distributions. Yellow box may replace 
grey box in some hillier areas (Mount 
Major) and on sand ridges (near Cobram). 
White cypress pine may be conspicuous in 
the latter habitat. In general, assoc­
iated tree species Include those found 
with grey box. 
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--,:r;%-.>•.. , ; / . : . 
Yellow box open f o r e s t I I , Under a 

Understorey also is similar, both in 
formation and florlstlcally, to those of 
the grey box vegetation units. 

Black box (Unit 4c) 

Open forest—woodland II of black box 
occurs on the outer margins of the riv­
erine forests (usually in the less fre­
quently flooded sites) in the western 
section of the study area, and patches 
extend along the Murray as far east as 
Barmah. Sections of some of the other 
drainage systems (including lakes) also 
support this unit. Soil and climatic 
factors, as well as water relations, 
appear to regulate distribution. 

Black box f o r e s t near N a t h a l i a 

Stands may be pure or include river red 
gum or yellow box, Understoreys are 
shrubby - for example, lignum (Muehlen-
beckia spp.) - through to very open 
grassy with various saltbushes between 
the tussocks. Annual species, espec­
ially composites such as pale beauty-
heads {Calocephalus s o n d e r i ) , may be 
prevalent. 

Dominant grasses of this unit include 
the wallaby-grasses and spear-grasses, 
and introduced species such as Mediter­
ranean barley-grass (Hordeum h y s t r i x ) . 
Other species Include blown grass, rigid 
panic (Panicum p r o l u t u m ) , and tussock 
grasses, and rushes may also be present. 
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A wide range of chenopods, occurring 
particularly towards the north-west, may 
include saltbushes (Rhagodia spp. and 
A t r i p l e x spp.) E n c h y l a e n a spp., and 
prickly saltwort (Sal s o l a k a l i ) . Lignum 
and cassia (Cass ia spp.) are the most 
frequent shrubs; a range of others - in­
cluding Exocarpos, Acacia , and Myoporum 
spp., and weeping pittosporum ( P i t t o s -
porum p h i l l y r e o i d e s ) - may be present 
but are often uncommon to rare. 

Clover-fern ( M a r s i l e a drummondii ) may be 
common in moisten sites. Other ground-
layer plants Include New Holland daisies 

ŵ ; 
Yellow gum, dumosa m a l l e e , and c a s u a r ­
i n a , B o o r t 

( V i t t a d i n i a spp.), germander (Teucr ium 
racemosum), flat spurge ( E u p h o r b i a 
d r u m m o n d i i), quena (Solanum e s u r i a l e ) , 
and loose-strife {Lythrum spp. ) . 

Yellow gum (Unit 4d) 

Within the study area this unit is con­
fined to disjunct and restricted occurr­
ences in the far west (west of Boort) 
and the south-east (north of Longwood 
near Euroa). 

In the west, associated species and 
neighbouring units include black box and 
mallee ( E u c a l y p t u s d u m o s a ) . In the east, 
grey box and yellow box are present. 
Buloke occurs as an associated species 
in both locations. The ground layer is 
typically open grassy, and may have a 
high content of xeric monocotyledons. 

Mixed box (Unit 4e) 

Mixed stands of long-leaf box, red box, 
white box, and yellow box comprise this 
vegetation type. Blakely's red gum and 
red stringybark may also be present. 
Red ironbark may be a localized compon­
ent near the interface between the sedi­
mentary and granitic rock types. 

The unit occurs along some gullies and 
scarp bases of the Warby Range and to a 
lesser extent on similar sites in the 
nearby Chesney Hills. 

Its understoreys have similar florlstics 
to and intergrade with those of Unit 6b, 
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but may be relatively less xeric. 
Species include sllvertop wallaby-grass, 
tussock grasses, sedges, wattles, cat's 
claw, daphne heath, fringe-myrtle (Caly­
t r i x t e t r agona ) , Cheilanthes spp., and 
herbs (from genera such as Senec io , 
Ha lo rag i s , H y d r o c o t y l e ) . 

White box (Unit 4f) 

Vegetation 
infrequent 
times grad 
land III s 
study area 
mixture wi 
grey box, 
ern portio 
areas, and 
mixed boxe 
les and sc 

dominated 
and local 
e into ope 
tructural 
, white bo 
th other e 
and is res 
n. It oft 
may be a 
s (Unit 4e 
arp bases 

by this species is 
ised and may some-
n forest III—wood-
form. Within the 
X usually occurs in 
ucalypts, notably 
tricted to the east-
en occurs in hilly 
component of the 
) found in the gull-
of the Warby Range. 

In general, its understoreys take a 
similar form to those of the grey box 
Unit 4a (grassy, with variable shrub 
content). White box favours fairly fer­
tile soils on gentle slopes and plains, 
but may tend to occupy steeper dry 
slopes. 

Major understorey species include wall­
aby-grass , bristly wallaby-grass, velvet 
wallaby-grass, spear-grasses, common 
wheat-grass. New Holland daisies, vari­
able sida, nodding saltbush, wingless 
bluebush (Maireana enchy laeno ides syn. 
Kochia c r a s s i l o b a ) , gold-dust wattle, 
llghtwood, mallee wattle, and golden 
wattle. 

Open Forest I—Woodland I 

Only one unit, with white cypress pine 
as the major species of the tallest 
stratum, represents this structural 
form. 

White cypress pine (Unit 5a) 

Formerly extensive across the plains of 
the study area, white cypress pine was 
usually associated with grey box or yel­
low box and buloke. The original struc­
ture was woodland, dominated by box 
where these species occurred together. 

White cypress p ine and grey box. Mount 
Te r r i ck Te r r i ck 
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The species also occurs on sand hills 
(often with yellow box), and extends in­
to granitic terrain (such as the Warby 
Range and Terrick Terrick State Forest 
near Mitiamo). 

The Terrick 
grey and yel 
Ive stand of 
the study ar 
silvlcultura 
cypress pine 
(C. p r e i s s i i 
there. In t 
Hills, white 
and it is us 
red gum. 

Terrick occurrence (with 
low box) is the only extens-
the species remaining in 
ea. This forest has been 
lly treated to favour white 
, and slender cypress pine 
) has also been recorded 
he Warby Range and Chesney 
cypress pine occurs with, 
ually taller than, Blakely's 

Understoreys range from virtually absent 
in granitic areas, through open grassy, 
with low semi-shrubs between tussocks, 
to heathy or scrubby. Florlstics are 
basically as for grey box, yellow box, 
or Blakely's red gum, depending on the 
site. 

Woodland I 

Three units represent this structural 
form, with river red gum, Blakely's red 
gum, and black box respectively as the 
major species of the tallest stratum. 

River red gum (Unit 6a) 

Occupying the poorest sites for red gum 
growth, the unit Intergrades with black 
box vegetation of similar stature. 
Understoreys are typically graminoid or 

shrubby (lignum) and florlstlcally 
closer to the black box unit than the 
tall open riverine forests. 

This unit is mostly associated with the 
braided portions of the Loddon River 
drainage system (sodic clays) in the far 
west of the study area. 

Major unders 
aby-grasses, 
grass. Tuss 
spp. are rel 
Chenopods (1 
bush) may be 
between tuss 
cunninghammi 
Rushes and n 
also be pros 

torey species include wall-
spear-grasses, and blown 

ock grasses and Paspa l id ium 
atively restricted here. 
n particular, nodding salt-
prevalent in the spaces 
ocks. Lignum {Mueh lenbeck i a 
i ) may be variously present. 
ardoo (Mars i lea spp.) may 
ent in molster sites. 

Blakely's red gum (Unit 6b) 

This species (known locally as hill gum) 
generally occurs as a woodland I format­
ion, but varies to an open forest II In 
more favourable sites or an open scrub 
in some exposed sites. It is character­
istic of rocky hillsides and some lower 
sloped habitats, in soils that may be­
come waterlogged during winter. 

It may consist of pure stands or be mix­
ed with species including long-leaf box, 
red box, red stringybark, and/or white 
cypress pine. 

Understoreys vary from open heath 
through to tussock grassland. Taller 
shrubs (such as wattles and she-oak) may 
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also be present, More ephemeral vegeta­
tion may occur on shallower soils. On 
extreme sites, the understorey may be 
almost non-existent. 

Grassy components of the understorey are 
generally dominated by wallaby-grasses -
notably tussocks of sllvertop wallaby-
grass - but a wider range of species may 
be present. Where tussocks are well de­
veloped, shrubs may be a relatively 
minor component. On these sites, tall 
stands of grass-trees may be conspicuous 
(trunks of 3 m or more). 

Heathy understoreys are widespread, and 
often dominated by daphne heath. Other 
major xeric species Include cat's claws, 
guinea-flowers ( H i b b e r t i a spp.), nodding 
blue-Illy (Stypandra g l a u c a ) , fringe-
myrtle ( C a l y t r i x t e t r a g o n a ) , and Xanth­
orrhoea and Acacia spp. C h e i l a n t h e s 
spp. may be conspicuous in some rocky 
habitats. 

In the more sheltered sites, this unit 
occurs with a wider range of herbaceous 
species and tussock grass. Mosses, 
lichens, and annual species form the 
major understorey on shallow soils, and 
some orchids, lilies, and sundews are 
also common. 

Black box (Unit 6c) 

This unit occurs on damp flats and along 
Inland Intermittent streams, primarily 
towards the western edge of the study 
area. Stands are often pure, but may 

Woodland of B l a k e l y ' s red gum and red 
s t r i n g y b a r k , with some A u s t r a l g r a s s -
t r e e p r e s e n t in the tussocky unde r s to rey 
- Warby Range 

66163/83-8 
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Green m a l l e e w i t h r e d box n e a r E a r l s t o n 

include river red gum in some Intermed-
la.te sites (such as Kanyapella basin). 

Understoreys have similar form and 
florlstics to those of the open forest 
II—woodland II (Unit 4c). Relatively 
salt-tolerant understorey species often 
predominate, particularly in more open 
stands, and the unit may grade into lig­
num, saltbush, swamp, or grassland comm­
unities . 

Scrub 

In the two units comprising this struc­
tural form, the major species of the 
tallest stratum are dumosa mallee 

(E. dumosa) and species associated with 
granite outcrop communities. 

Dumosa mallee (Unit 7a) 

Within the study area, this vegetation 
type is confined to a few small pockets 
near Boort. These represent the eastern 
edge of the main mallee, the distribut­
ion of which is determined by climate 
and soil type. 

Dumosa mallee pockets have a very open 
understorey, Including spear-grasses , 
wallaby-grasses, flax-lilies, and mat-
rushes (Lomandra spp.) and a range of 
scattered shrubs such as Enchylaena, 
M a i r e a n a , Myoporum, E r e m o p h i l a , and 
C a s s i a spp. 

Another mallee, green mallee 
i s ) , occurs in the study are 
distribution appears to be 1 
very restricted; it is found 
ston in the south-east. The 
occurs as very small patches 
eucalypts (red, white, and g 
the dry sedimentary ridges, 
storey consists of wallaby, 
spear-grasses with sclerophy 
such as L i s san the spp., gors 
( D a v i e s i a u l i c i f o l i a ) , grey 
{Hel ichrysum o b c o r d a t u m ) , go 
and gold-dust wattle. 

( E . v i r i d -
a and its 
solated and 
near Earl-
specles 
among box 
rey box) on 
The under-

tussock, and 
Hous shrubs 
e bitter-pea 
everlasting 
Iden wattle. 

Granite outcrop communities (Unit 7b) 

This Unit is typically treeless, al­
though it contains a few old trees of 
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Gran i t e ou tc rop community 
- Pyramid H i l l 

belah ( C a s u a r i n a c r i s t a t a ) at Mount 
Hope. Vegetation varies from an open 
scrub of wattle (Acacia deane i spp. 
pauc i juga ) to open heath, and includes 
extensive areas of bare rock. 

It is restricted to granitic outcrops in 
the west of the study area (Mount Hope, 
Pyramid Hill, and Terrick Terrick). 

The major heath species of this unit are 
rock correa (Correa g l a b r a ) , wedge-leaf 
hopbush (Dodonaea c u n e a t a ) , nodding blue 
-Ii],y, and (less frequently) snowy mint-

bush ( P r o s t a n t h e r a n i v e a ) . Wattle (with 
the mlstletow Amyema quandang) is pres­
ent where moisture and soil are suffic­
ient . 

Species typical of granite outcrops (for 
example, rock isotome and C h e i l a n t h e s 
spp.) frequently occupy suitable habit­
ats in these communities. Other minor 
species include slender rice-flower, 
Australian hollyhock {Lavatera p l e b e i a ) , 
Australian indigo ( I n d i g o f e r a a u s t r a l ­
i s ) , and small-leaf clematis (Clemat is 
m i c r o p h y l l a ) . 
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Lignum, Barr Creek 

On deeper soils, particularly towards 
the base of the outcrops, wallaby-
grasses, spear-grasses, and blown grass 
may become major species. 

Swamp and Marsh Communities 

These vegetation communities are repres­
ented by three units: the major species 
of the tallest stratum respectively are 
lignum, saltbush, and rushes and reeds. 

Lignum (Unit 8a) 

The effects of water regulation and 
raised saline water tables have altered 
the distribution of this genus, partic­

ularly in the west of the study area. 
Communities based on lignum {Muehlen­
beckia spp.), with or without black box, 
were a feature of drainage channels and 
swamps of 'treeless' plains here at 
settlement. Current distribution of 
lignum, however, largely reflects land-
use patterns. 

It mainly occurs in the west, in de­
pressions and drainage lines. 

River red gum may also be occasionally 
present, but lignum swamps tend to be 
sparsely treed. Associated species re­
flect salt levels and land-use practic­
es . 

Other species may include wallaby-
grasses, spear-grasses, blown grass, 
saltbushes, rushes, nardoo and cassia. 
In certain cases the introduced grass 
Medltterranean barley-grass may be the 
main component of the ground layer. 

Saltbush (Unit 8b) 

While salt-pans and halophytic vegetat­
ion were present here at settlement, the 
area of land affected by surface salt 
has Increased greatly- Consequently, the 
current distribution and florlstics of 
saltbush communities are largely related 
to land-use practices. 

Diversity is often low, but some of the 
salt-pans surrounded by original vegeta­
tion may include species (not necessar­
ily halophytic) that agriculture has 
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largely displaced elsewhere. Structur­
ally, the unit is an open heath. 

Distribution is related to salt levels 
in the surface soils, and the unit 
occurs most extensively in the north­
west of the study area. 

Most of t 
the famil 
times Aiz 
include g 
and, less 
(Pachycor 
sp.), and 
Other spe 
dude spe 
and galen 
diversity 
the sever 

he species found here are from 
les Chenopodlaceae (or some-
oaceae). Succulent chenopods 
lassworts (Arthrocnemum spp.) 
commonly, slender glasswort 

n i a t e n u i s ) , sea-blite (Suaeda 
bluebushes (Maireana spp.). 
cles that may be present in-
ar-grasses, saltwort, lignum, 
la {Galenia pubescens) - the 
and composition depending on 
ity of salting. 

In 'natural' communities, a range of 
species reach their easternmost limits 
in Victoria in the Kerang region. 

Rushes and reeds (Unit 8c) 

Structurally, this unit has a tall 
closed grassland formation. Its habitat 
is generally permanent shallow water. 

Major species are typically bullrushes 
or cumbungl {Typha spp.) and/or common 
reed {Phragmites spp.). Along the Murr­
ay (for example, at Top Island, in the 
Barmah Forest, and Lake Moodemere) 
extensive beds of giant rush (Junous 
ingens) occur. The height of these 
communities may approach several metres. 

»j»^^tkj^ii,/ 

Juncus ingens. Lake Moodemere 

In more open communities a range of 
aquatic and semi-aquatic plants - such 
as E l e o c h a r i s , L u d w i g i a , M y r i o p h y l l u m , 
P o t a m o g e t o n , O t t e l i a , A z o l l a , Lemna, 
T r i g l o c h i n , and Cyperus spp. - and other 
Juncus spp. may occur. 

Grasslands 

These vegetation communities have been 
ordered into two units. The first, Unit 
9a, is predominantly native grasslands, 
while the second, Unit 9b, is for 
altered sites - such as hall sites and 
cemeteries - and for areas that carry 
volunteer (largely introduced) grass 
lands. 
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Native grasses (Unit 9a) 

This unit consists of two sub-units, dry 
grasslands and wet grasslands, which are 
not distinguished on Map 8. 

Dry grassland (tussock grassland) 

At settlement a large proportion of the 
plains of the study area supported in­
digenous grasslands, either treeless or 
very lightly wooded. The vast bulk of 
this land was quickly alienated for 
agriculture, and these communities have 
virtually disappeared. Remnants that 
survive include some sand hills and 
treeless plain units within the major 
riverine forests and scattered strips 
along roadsides, but are very restricted 
and often greatly altered by grazing, 
rabbits, and weed Invasion. 

It is largely assumed that these grass­
lands were dominated by wallaby-grasses 
and spear-grasses, and in certain re­
gions had low semi-shrubs and/or herbac­
eous dicots in the inter-tussock spaces. 
Other indigenous genera include Agro­
pyron , A g r o s t i s , Lepidium, Sida , and 
Boerhavia (tarvines), with various chen­
opods . 

Wet grasslands 

These communities comprise herblands, 
including low closed grassland; they 
are mainly riverine, and occupy the zone 
between Units la and 8c, where inundat­
ion prevents tree growth but Is not so 

Tree l e s s sand h i l l c a r r y i n g g r a s s l a n d , 
Bourkes Bend 

consistent as to allow swamp develop­
ment . 

The florlstics of wet grassland vary 
from domination by herbs to grass 
species and may vary with season. Major 
grasses include moira grass, water 
couch, Cynodon spp., and swamp wallaby-
grass . E r a g r o s t i s spp. and sedges (Carex 
spp.) may also be present. Herbaceous 
genera include A l t e r n a n t h e r a , Polygonum^ 
Cent ipeda, and Dysphania. 

Altered sites (Unit 9b) 

Areas such as hall sites, quarries, 
football ovals, agricultural research 
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stations, cemeteries, etc. have been al­
tered, in some way, to such an extent 
that the vegetation is largely volunteer 
or introduced grasslands with scattered 
eucalypts. 

Volunteer pastures 

These grasslands have developed after 
clearing of forest or woodland. Wall­
aby-grasses and spear-grasses may per­
sist, but generally grazing and agricul­
tural practises have led to replacement 
by introduced pasture genera (for ex­
ample , Lolium, Bromus, Hordeum, Cynodon, 
Paspalum, P h a l a r i s , and T r i fo l ium) and 
weeds. Rushes and non-palatable salt­
bushes may be present. 

Many of the smaller blocks of public 
land support ground flora of this kind, 
sometimes with scattered remnants of the 
original tree cover. 

In some places (such as the Warby Range, 
Killawarra Forest, and Kanyapella basin) 
regeneration of trees or shrubs 
(wattles) is occurring on previously 
cleared land. 

Vegetation on New South Wales 
Public Land 

Vegetation on the New South Wales Crown 
land that abuts the study area along the 
Murray River, which is mainly New South 
Wales State Forest, has similar patterns 
of structural form, major species, and 
florlstics to the public lands on the 

Victorian side of the Murray. 

Most of these Crown lands carry pure 
stands of river red gum. Other eucalypts 
occurring are grey box, yellow box, and 
black box. Small areas of white cypress 
pine are found on some of the sand hills 
located within the river red gum forest 
types. 

Of the river red gum forests on these 
Crown lands, open forest II has the 
largest 'extent and this form is gener­
ally located on the Intermediate levels 
of the flood plain. Open forest III 
occupies significant areas, and occurs 
on sites that are frequently flooded, 
such as river bends or swamps. 
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11 FAUNA 

The Murray Valley area contains a con­
siderable diversity of faunal habitat. 
It represents a transition from the 
warm-temperate Bassian zone of the east 
to the drier Eyrean zone in the west, 
with the River Murray traversing the 
region and exerting a modifying influ­
ence by providing a molster environment. 

A total of 424 species have been record­
ed in the area, comprising 45 mammals, 
328 birds, 39 reptiles, and 12 amphib­
ians . A full list of species recorded 
can be found in Appendices 2—4. The 
fauna of the Murray Valley can be class­
ified into four major categories. 

* Those in the first categ 
ted to the relatively ho 
open Eyrean environments 
the west. They include 
tailed dunnart, orange c 
gar, a skink ( M o r e t h i a a 
eastern spiny-tailed gee 
giant bullfrog. A numbe 
species are on the easte 
their distributions here 
more common further west 
State. 

ory are adap-
t, dry, and 
prevalent in 
the fat-
hat, budgeri-
de la idens i s ), 
ko, and the 
r of the 
rn limit of 
, and are 
in the 

the warm-temperate Bassian zone and 
its associated forests. Usually found 
in the east of the study area, they 
include swamp wallaby, long-nosed 
bandicoot. Eastern yellow robin, brown 
thornblll, speckled warbler, water 
skink, tree dragon, and the brown 
tree-frog. The Murray River environs 
provide a corridor for warm-temperate 
fauna through an environment that 
would otherwise be unsuitable f o r 
some species. An excellent example 
is the garden skink {Lampropholis 
g u i c h e n o t i ) , which Is extremely 
common in southern Victoria. It is 
present in the Murray Valley, but 
rarely ventures more than a kilometre 
from the river. 

The third 
spread spe 
throughout 
It Include 
possum, ea 
na, brown 
burra, Wil 
Bougalnvil 
Ranidella 

category comprises wide-
cles, usually common 
both the first two zones, 
s the common ringtail 
stern grey kangaroo, echid-
falcon, laughing kooka-
lle wagtail, marbled gecko, 
le's skink, and the froglet 
pa r in s ign i f e r a . 

* Those in the second are adapted to 
the more mesic, cooler habitats of 

* Other species appear specialized for 
life in the woodlands that form a 
transition between the two zones. 



104 

S u g a r g l i d e r 

They are often uncommon, and include 
the squirrel glider, grey-crowned 
babbler, turquoise parrot, and bush 
thick-knee. 

Habitat 

and these approximate very closely the 
units discussed in the previous chapter 
While Chapter 10 gives details of these 
vegetation types, Appendix 2 shows the 
distribution of faunal species within 
them. 

A total of 13 broad vegetation alliances 
can be recognized as faunal habitats 

The categories are based largely on 
overstorey species of plants, which 
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often have c 
alliances . 
within a cat 
with other c 
species depe 
characterlst 
tributed uni 
egory. More 
the overstor 
vary, furthe 
tributions. 

haracteristic understorey 
Understoreys may vary widely 
egory, however, or overlap 
ategorles. As many faunal 
nd on particular understorey 
les, they may not be dis-
formly within a habitat cat-
over, species composition of 
ey within a category may 
r complicating faunal dls-

River red gum community 

This habitat includes river red gum in 
open forest III—woodland III, open for­
est II—woodland II, and woodland I 
structural forms, and in regeneration 
areas. 

It supports the highest species divers­
ity of any habitat In the study area. 
Most species requiring hollows are found 
here, including the squirrel, sugar, and 
feathertail gliders and the brush-tailed 
phascogale. It also supports a large 
number of feral mammal species, and 12 
species of bats. 

Among the 103 species of native birds 
recorded here, the hollow-using species 
such as parrots and nocturnal birds are 
well represented. The satin fly-catcher, 
bush thick-knee, and red-backed king­
fisher have also been recorded. 

Various components of the habitat supp­
ort different species of reptiles. The 
carpet snake requires hollows In trees. 

while the marbled gecko and snake-eyed 
skink are found under the bark. Ground-
dwelling species such as the garden 
skink utilize the leaf litter at the 
base of the trees. 

Eight frog species. Including Sloan's 
froglet, are found in the habitat. 

Box communities (excluding black box) 

Box eucalypts in open forest II—wood­
land II and open forest I—woodland I 
structural forms comprise this habitat. 
It supports a high percentage of the 
fauna species in the Murray Valley area. 
The squirrel gilder and brush-tailed 
phascogale have been found at various 
localities here, and seven bat species. 

The 94 species of native birds present 
Include the peregrine falcon, painted 
button-quail, turquoise parrot, whlte-
bellled cuckoo-shrike, and grey- crowned 
babbler. 

The l4 reptiles recorded Include the 
tree dragon, wood gecko, legless lizard, 
rainbow skink, and tree goanna. Five 
species of frogs have been recorded. 

Black box (E. l a r g i f l o r e n s ) 

Structural forms of the black box comm­
unity are open forest II—woodland II 
and woodland I. 

Fewer species occupy this habitat than 
the box communities. The fat-tailed 
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dunnart has been recorded here, but is 
one of only seven species of native 
mammal recorded, four of which are bats, 
including the white-striped mastiff-bat. 

The habitat also supports fewer bird 
species, although one significant bird, 
the bush thick-knee, occurs here, as do 
the variegated fairy-wren, Inland thorn-
bill , spiny cheeked honeyeater, and 
zebra finch. 

It is important for several reptile 
species. The hooded scaly-foot is only 
known in this habitat in the study area. 

Echidna a r e found in these red i r o n b a r k 
and B l a k e l y ' s red gum f o r e s t s 

and in Victoria is restricted to similar 
areas with clay soils. A recent record 
of the curl snake was made in a remnant 
heavily salted black box woodland. 

Red ironbark (E. s i d e r o x y l o n ) 

Open forest II—woodland II of red iron-
bark supports a high proportion of the 
fauna species found in the area. 
Echidnas and swamp wallaby are common, 
and the squirrel glider and brush-tailed 
phascogale are also present. Of six 
species of bats, Gould's wattled bat is 
the most abundant. 

A recording of the white-throated night-
Jar was made In this habitat, where the 
painted honeyeater has also been i*ecord-
ed exclusively. Another important spec­
ies present is the turquoise parrot. 

Only five species of reptiles have been 
found here, including the rainbow skink 
and sand goanna. 

Blakely's red gum 

Two structural forms - open forest II— 
woodland II and woodland I - comprise 
the Blakely's red gum community. 

It has a high species diversity, with 
l6 species of native mammals. Arboreal 
species recorded include the feathertail 
glider, sugar glider, common brushtall 
possum, and common ringtail possum. 
Gould's wattled bat is the most abund­
ant of the seven species of bats found. 
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Within the study area, the only records 
of the little button-quail and black-
eared cuckoo have come from this habitat 
- and the rare turquoise parrot is more 
frequently recorded in this community 
than in any other. Barking owls and the 
white-bellied cuckoo-shrike also occur. 

A, most diverse reptile fauna, with l6 
species, includes Dwyer's snake. 
Burton's snake-lizard and the uncommon 
wood gecko and rainbow skink. Four 
species of f rogs are to be found, in­
cluding the brown toadlet. 

Mallee (E. dumosa) 

This community occurs as scrub, found 
only in small patches on the sandy soils 
to the west of Boort, and occasionally 
supports yellow gum. Due to their ex­
tremely small size and isolation, these 
patches support very little fauna. 

The common brushtall possum has been re­
corded here and l4 native birds, includ­
ing white-browed woodswallow, crested 
pigeon, Willie wagtail, white-plumed 
honeyeater, and brown treecreeper. 

Reptiles include the bearded dragon, 
marbled gecko, stumpy-tailed lizard, and 
tree goanna- Amphibians are represented 
by the two common froglets. 

White cypress pine 

This community occurs as open forest I— 
woodland I. It supports seven species 

of native mammals, which include the 
swamp wallaby in the eastern areas only. 
Eastern grey kangaroos and the common 
brushtall and ringtail possums are also 
present. 

Southern white face, red-rumped parrot, 
peaceful dove, and galah are the most 
common bird species found, while the 
rarer Mallee ringneck and singing honey­
eater have also been recorded. 

Seven species of reptiles have been re­
corded, including the wood gecko, small-
eyed skink, and black rock skink. Of 
the amphibians, the two conmion froglets 
have been recorded in this habitat. 

Granite outcrop 

A few small rock outcrops in the west 
of the study area carry a sparse vegeta­
tion of wattle and heath species. These 
are distinct from the outcrops of Blake­
ly's red gum community found in the 
Warby Range. 

These small highly disturbed areas, have 
no native mammals present, but the 
introduced house mouse, fox, and rabbit 
are common. They also support few bird 
species, except for birds of prey such 
as the whistling kite, Australian hobby, 
brown falcon, and Australian kestrel. 
They provide more favourable habitat for 
reptiles, with 12 species being record­
ed. An isolated colony of eastern 
spiny-tailed gecko found here extends 
the known Victorian range and habitat 



108 

utilization of the species. Cunningham's 
skink has also been recorded, and the 
large striped skink and Bougainville's 
skink. 

Grassland 

This habitat includes the wet grasslands 
associated with river red gum forests, 
the natural dry grasslands widespread in 
the area (now mostly agricultural land, 
with a predominance of introduced spec­
ies), and the volunteer grasslands 
resulting from clearing of woodlands 
(usually introduced species). 

Some species, such as the echidna and 
eastern grey kangaroo, can utilize 
grassland near forested areas, and tiger 
quolls have been recorded previously in 
such country. Others can survive, given 
remnant trees to provide hollows: they 
include the common brushtall possum and 
at least four species of bats. The fat-
tailed dunnart is one species that has 
adapted to grazing land and can be found 
in various localities throughout this 
habitat. 

Many birds have adapted to life in the 
paddocks. Water birds such as herons, 
ibis, and spoonbills utilize the irrig­
ated paddocks extensively to feed. Many 
waders can also be found here. Some 
species - such as stubble quail, banded 
lapwing, Australian pratincole, blue-
winged parrot, barn owl, singing bush-
lark and brown songlark - are found only 
in this category in the study area. 

Some natural grassland reptiles, such as 
the legless lizard (Delma i n o r n a t a ) , 
have suffered due to agriculture as they 
cannot tolerate grazing and soil compac­
tion. Other species recorded In the 
grassland Included the skink Morethia 
a d e l a i d e n s i s , stumpy-tailed lizard, and 
eastern blue-tongued lizard. 

Six amphibian species may be found in 
grasslands associated with water, in­
cluding Peron's tree-frog and the spot­
ted grass frog. 

Lignum community 

Pew recordings of native mammals have 
been made in this habitat, but it does 
contain the introduced house mouse, 
brown hare, and European rabbit. 

Among the birds, the black-tailed native 
hen, purple swamphen, variegated fairy-
wren, southern white face, white-fronted 
chat, and zebra finch are apparently 
attracted by the dense vegetative cover. 

Nine reptiles have been recorded, in­
cluding the tiger, red-bellied black, 
and eastern brown snakes. The two common 
froglets are also found. 

Saltbush community 

The native fat-tailed dunnart has been 
recorded in this habitat. Birds such 
as the orange chat, white-fronted chat, 
white-winged fairy-wren, and Richard's 
pipit have been recorded here. 
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Two uncommon reptile species have been 
found in this community. The skink 
M o r e t h i a a d e l a i d e n s i s is normally found 
in salted areas and is thus adapted to 
this habitat. The curl snake and the 
common and widespread Boulenger's skink 
have also been recorded. 

Rushes and reeds - water bodies 

These include fresh-water swamps and 
rivers, and often occur in association 
with river red gum and black box commun­
ities . 

Aquatic mammals are the platypus and 
water-rat - found throughout the study 
area, with the water-rat more common -
and the large-footed myotis - a bat that 
is restricted to areas containing perma­
nent water. 

Many species of 
the Murray Vall 
here, including 
duck. The buff 
crake, spotless 
have been recor 
west. Clamorou 
grassblrd, and 
have been recor 
rushes surround 
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ey, some of which breed 
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-banded rail, Baillon's 
crake, and painted snipe 
ded in swamps in the 
s reed-warbler, little 
golden-headed cisticola 
ded in the reeds and 
ing water bodies. Birds 
ted with water bodies in-
-bellied sea-eagle, 
and marsh harrier. 

All three Victorian tortoise species are 
found in the Murray Valley, including 
the uncommon broad-shelled river turtle. 

S t r a w - n e c k e d i b i s a r e commonly found i n 
t he Murray Va l l ey a r e a 

The tiger snake feeds on frogs and so is 
often associated with water bodies. 
Eight species of frog have been recorded 
for this habitat: some require only an 
intermittent supply of water, while 
others - such as the barking frog - need 
permanent water. 

Urban areas 

Some native species have adapted to liv­
ing in urban areas - for example, the 
common brushtall possum. The white-
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striped bat can be heard over most resi­
dential areas and the echidna has been 
recorded on the outskirts. The black 
rat and house mouse probably occupy most 
towns. 

Black kites may be seen scavenging at 
tips. Other species have adapted to 
life in gardens. Including the white-
plumed honeyeater, grey skrike-thrush, 
and restless flycatcher. Introduced 
birds are common. Boulenger's skink may 
also be found in urban areas. 

Changes in Faunal Distribution 

The faunal composition of the Murray 
Valley area has altered markedly over 

the last two centuries - mainly due to 
land-use practices. Some species have 
disappeared totally, others are restric­
ted to the remnant native vegetation, 
while a few have adapted to new land-use 
practices and indeed have flourished. 

Loss of habitat, combined with the in­
troduction of competitive herbivores 
(primarily rabbits and sheep) and pre-
dation by Introduced carnivores (notably 
foxes), has had a dramatic effect on 
some of the mammals. The small macropods 
comprise one group that has been greatly 
affected, with at least three species -
bridled nalltail wallaby, eastern hare-
wallaby, and rufous bettong - now being 
extinct in the Murray Valley area. 

Tiger snake 
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While most mammal species have been ad­
versely affected by the clearing of nat­
ive vegetation, a very small number may 
have benefited. The fat-tailed dunnart, 
an open-country species that can survive 
in farmland, may be more common now due 
to the clearing of the denser vegeta­
tion. 

Some reptiles were dramatically affected 
by clearing and the introduction of 
grazing animals. The hooded sealy-foot 
and the curl snake Inhabit cracking clay 
soils in the west of the Murray Valley. 
In Victoria these species are often 
associated with black box and lignum 
communities, which have been extensively 
cleared for agriculture, and both spec­
ies have become extremely rare. 

Bandy Bandy and blind snakes have also 
diminished, due to areas being converted 
to farmland. They were formerly widely 
distributed In the study area In euca­
lypt woodlands not subject to flooding, 
most of which are now cleared. Being 
fossorial (sub-ground dwelling), they 
cannot tolerate cultivation of the soil. 
Their specialized feeding needs also 
make them less adaptable to change: 
bandy bandy snakes feed only on blind 
snakes, which eat only ants and termit­
es . 

The larger areas of native vegetation 
remaining are subject to a number of 
different land-use practices. One such 
practice, timber-harvesting, removes 
some of the larger trees containing 

hollows, A number of species need holl­
ows for shelter or breeding, and removal 
of large trees decreases the habitat 
available to these species. 

The carpet snake is arboreal and also 
requires tree hollows. Once widespread 
in northern Victoria, it is now rare and 
restricted to rocky outcrops and forests 
along watercourses that contain trees 
with hollows. In addition to reduction 
in its habitat, collecting for the pet 
trade has had a marked effect on its 
numbers. 

Most of the remnant native vegetation is 
grazed - mainly by cattle, but also by 
feral animals. This may remove the 
plants that provide essential cover and 
food resources for many native species 
of mammal, bird, and reptile. Birds 
such as white-browed scrub-wren, yellow 
robin, brown thornblll, and sllvereye 
may be affected. (The first two in par­
ticular are rare in the Murray Valley. 

Reptiles that may have been affected are 
the hooded scaly-foot, a skink {Menetia 
g r e y i ) , and a legless lizard (Delma 
i n o r n a t a ) . 

Victoria's wetlands have declined dram­
atically, and it has been estimated that 
alteration has made about half of the 
original wetlands unsuitable for some 
water birds. Loss of habitat has re­
sulted from drainage, river regulation, 
water storage constructions, flood-
protection works, and land reclamation. 

66163/83-9 
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Despite this, the Murray Valley area 
remains very Important for nesting water 
birds even though its potential has been 
greatly reduced. Some swamps have been 
totally eliminated, and the condition of 
those remaining has been greatly alter­
ed. A number of factors may contribute 
to the degeneration of the wetlands, 
including inadequate supply of water, 
grazing, trampling and fouling by stock, 
contamination by effluents, and non-
passive recreation. 

Within forested areas, the duration, 
depth, and season of flooding can have 
marked effects on the breeding of water 
birds as well as on the ground vegetat­
ion that is important to their feeding 
and nesting requirements. 

Water Birds 

The Murray Valley Includes some of the 
prime Victorian wetlands used by water 
birds. It provides habitat for grebes, 
pelicans, darters, cormorants, herons, 
egrets, night-herons, bitterns, ibis, 
spoonbills, ducks, rails, crakes, swamp-
hens, snipe, numerous wading birds, 
gulls, and terns. Magpie geese once 
occurred in the area, but had disappear­
ed by 1911, apart from very rare 
vagrants. They are now presumed extinct 
in Victoria. 

Water birds have quite varied feeding, 
breeding, and shelter requirements, but 
many wetlands can provide habitat for a 
diversity of species. Birds such as 

cormorants, egrets, night-herons, ibis, 
and spoonbills breed in colonies. They 
nest in dead or live trees, rushes, cum­
bungl, or lignum, where these occur in 
or near water. Grebes and ducks build 
floating or anchored nests of waterweeds 
on the water surface. Birds such as 
rails and crakes nest in dense tussocks, 
sedges, or rushes. 
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d feeding areas, espec-
out and the aquatic 
s become abundant In 
waters. 

The rarer water birds occurring in the 
Murray Valley include little bittern, 
glossy ibis, plumed whistling-duck. 
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freckled duck, spo t l e s s crake, and 
painted snipe . 

Fish 

A number of fish species occur in the 
streams and water bodies of the study 
area. Fresh-water crayfish and yabbles 
are also found in a number of streams, 
mainly the Murray and Goulburn Rivers. 

Most of the rivers and streams can be 
described as sluggish and snaggy, with 
either mud or sand bottoms; they usually 
contain deep pools. This type of hab­
itat largely determines the type of fish 
species found here. 

As it has in other anima 
interference has altered 
ions. Both the introduc 
species and the construe 
storages - through alter 
the flooding pattern and 
ture - have affected nat 
Murray cod and golden pe 
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effects from these chang 
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ffered adverse 
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The main species of fish found in the 
area are Murray cod, trout cod, tench, 
goldfish, golden perch, brown trout, 
redfin, European carp, blackfish, silver 
perch, catfish, Macquarle perch, bony 
bream, and eels. 

Introduced species include the most 
widespread and commonly caught species -
for sport or for the table - such as 

Murray cod, a n a t i v e game s p e c i e s , may 
grow to 4 5 kg in weight 

redfin (European perch), tench, European 
carp, and in some streams brown trout. 
The native sport or edible fish -
Murray cod, golden perch, silver perch, 
blackflsh, catfish, and bony bream -
are usually found in the main rivers 
such as the Murray, Ovens, Goulburn, 
and Loddon. 

Native game fish 

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 
small fish such as tench, goldfish, and 
bony bream. They provide good angling 
and eating, but populations have de­
creased significantly in recent years -
possibly as a result of the construction 
of dams, weirs, and locks on the Murray 
River. 

Fresh-water catfish spawn in clear 
water from September to November, making 
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a shallow depression in the substrate 
for egg-laying. Its food consists of 
invertebrates taken from the bottom of 
slowly flowing backwaters. Unfortunate­
ly this excellent table fish is becoming 
scarce. 

Macquarle perch, an excellent sporting 
and table fish, has recently had its 
range drastically reduced and it is now 
very rare in the Murray River. 

Golden perch spawns after floods, which 
usually occur during spring and summer. 
Its food consists mainly of crustaceans. 
It prefers warm, sluggish, muddy waters, 
and will disappear where dams release 
cooler water and upset the normal flood­
ing pattern. The species has good 
sporting and eating qualities. 

Yet another good sporting and eating 
fish, the silver perch, usually spawns 
after a rise In water level. Its 
omnivorous diet includes zooplankton, 
algae, and other forms of aquatic vege­
tation . 

River blackflsh, an insectivorous fish, 
is declining as streams and rifvers are 
cleared of vegetation and snags. It 
too offers good sport and has excellent 
eating qualities. 

Introduced game species 

These species have the same value to man 
as the native species, but probably com­
pete with them. 

European perch (redfin) is a highly suc­
cessful species whose food preferences 
often coincide with those of native 
fish. It feeds voraciously upon smaller 
fish, but provides good sport and has 
excellent eating qualities. 

Brown trout, although not widespread in 
the area, has been reported in the Ovens 
River near Wangaratta. It is an excell­
ent sporting and eating fish. 

Tench, a sluggish fish preferring still, 
muddy backwaters, is omnivorous and 
scavenges along the bottom of its habit­
at. It is a good table fish, but is 
seldom sought-after. 

Other introduced species 

These have little value to man and are 
considered detrimental to populations of 
native species. 

Goldfish and European carp are consider­
ed undesirable because of their habit of 
destroying vegetation and muddying the 
water during feeding. They are becoming 
abundant, and could result in deteriora­
tion of the sport fisheries in the area. 

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

Squirrel glider 

The squirrel glider ( P e t a u r u s n o r f o l c e n -
s i s ) , a nocturnal, gliding, arboreal 
possum, depends on tree cavities for 
nest sites and daytime refuge retreats. 
The first recorded specimen in the area 
came from Arcadia in I9I2, but the speĉ  
les was not recorded again until 1966, 
when a female was found at Boornooroo, 
north of Baddaglnnle. 
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A recent wildlife survey of the Murray 
Valley area by the Fisheries and Wild­
life Division's Wildlife Survey Unit 
recorded 12 In nine new localities. 

Special habitat requirements for this 
species are not known, but a number of 
the recorded sites reveal structural 
vegetation similarities. Squirrel glid­
ers have been found In vegetation comm­
unities with an open-forest, woodland 

The s q u i r r e l g l ide r i s considered to be 
A u s t r a l i a ' s r a r e s t g l id ing possum and i s 
well represented in the study area 
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formation, or remnants of these occurr­
ing as roadside verges or streamside 
strips. 

Overstorey tree species for these comm­
unities are river red gum, grey box, 
yellow box, red ironbark, white box, red 
box, Blakely's red gum, long-leaf box, 
and red stringybark. These trees prov­
ide a major source of either nectar (for 
example, yellow box) or pollen (river 
red gum). Also, many of them blossom 
during winter, providing a possible food 
source for that part of the year when 
Insect numbers are low. 

Many roadside verges in the Murray Vall­
ey contain a high diversity of these 
species, usually as mature specimens 
that, if they formed part of a contiguous 
system, could offer potential habitat. 

In the Murray Valley, the squirrel glid­
er has been recorded in l6 localities, 
representing a major part of its Vic­
torian distribution. In particular, the 
Goulburn River, areas east and north­
east of Echuca, Killawarra, and the 
Warby Range are strongholds for this 
species in the State. 

Hooded scaly-foot 

This legless lizard, Pygopus n i g r i c e p s , 
is at the southern limit of its Victor­
ian range here, and is known from only a 
few records. In Victoria it occurs on 
cracking clay soils associated with the 
Murray Valley, usually in black box or 

lignum communities. Cleariiig of these 
vegetation types has probably drastic­
ally reduced its populations. 

Rainbow skink 

The only member of the largely tropical 
C a r l i a genus in southern Australia, C. 
t e t r a d a c t y l a , is rare in Victoria and 
restricted to the dry open forests and 
woodlands of the north-east. It is also 
of considerable scientific interest, as 
it retains the tropical reproductive 
pattern of small, multiple clutches in a 
temperate environment. 

It was first recorded in Victoria in the 
Warby Range, which is probably its major 
area of distribution in the State. 

Carpet snake 

The carpet snake (Py thon s p i l o t e s v a r i e -
g a t a ) was once widespread in woodlands, 
along watercourses, and in rock outcrops 
of northern Victoria. It is a slow-
moving, nocturnal species, specialized 
for hunting small animals and birds in 
trees and on the ground. During the day 
it shelters in tree hollows or rock 
crevices. 

These attributes have made it partic­
ularly vulnerable to human Interference, 
both by direct collecting for the pet 
trade and by destruction of habitat 
through land-use practices. It is now 
rare in Victoria, being confined to a 
few small, isolated populations. 
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Curl snake 

The curl snake (Suta s u t a ) is a small 
reptile that occurs on the cracking clay 
soils of the Murray Valley. It appears 
to have similar habitat requirements (in 
Victoria) to Pygopus n i g r e c e p s . 

Bandy bandy 

Once widespread in the box woodlands of 
northern and central Victoria, bandy 
bandy {Vermieelta a n n u l a t a ) is no /̂i ex­
tremely rare in the State, with the last 
specimen found in the Murray Valley area 
in 1942. This small snake is an ex­
tremely specialized burrowing species, 
feeding entirely on blind snakes (Typh-
l ina spp.). Blind snakes themselves 
have become rare in the area as a result 
of clearing for agriculture. 

Both snakes probably do still persist in 
the area (all are difficult to locate 
due to their underground life styles), 
and are most likely to be found in areas 
of box woodland. 

Giant bullfrog 

Only three Victorian 
land species, Limnody 
make it one of the St 
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Victoria, the species 
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Plains wanderer 

Formerly distributed widely over natural 
plains in south-eastern Australia, the 
plains wanderer (Pedionomus t o r q u a t u s ) , 
is now considered 'endangered' through­
out its range. The bird may be more 
common in the Riverina and northern Vic­
toria than anywhere else, but most 
recent records have been north-west of 
the Murray Valley area. 

Plains wanderers feed in short grassland 
and stubble, on insects and the seeds of 
native grasses and herbs, and sometimes 
on those of introduced species. They 
appear to have declined with the advent 
of more intensive forms of agriculture, 
but in areas where broad-acre grazing 
occurs on unimproved pastures - or where 
cereal-growing allows a diversity of 
grasses and herbs to develop between 3-
yearly crops - the birds are better fav­
oured . 

Brolga 

The brolga (Grus rubicundus) is widespread 
in northern and eastern Australia, but 
is uncommon and localized. Drainage of 
swamps, which provide important feeding 
and breeding habitats, and illegal 
shooting and poisoning have greatly 
reduced its numbers in southern Austral­
ia. 

Brolga have been recorded in recent 
years at scattered wetland locations 
throughout the Murray Valley. Many of 
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these wetlands are also breeding grounds 
for the bird, and therefore may be im­
portant in maintaining populations here. 

Bush thick-knee 

Although It occurs throughout Australia, 
the bush thick-knee ( B u r h i n u s m a g n i r o s t -
r i s ) is rare in southern Australia, 
where much of its favoured woodland 
habitat has been cleared. The species 

The p la ins wanderer 
occurs in the area 
and i s an endanger­
ed species 

has been observed at a number of sites 
in the Murray Valley, mainly in river 
red gum or black box woodlands. It both 
feeds and nests on the ground, which 
makes it vulnerable to predatlon by 
foxes and feral cats. 

Superb parrot 

The superb parrot ( P o l y t e l i s s w a i n s o n i i ) 
is common within a very restricted range 
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The b ro lga i s an 
uncommon s p e c i e s in 
the Murray Valley 

~ from northernmost Victoria through 
central New South Wales. It formerly 
ranged south to central Victoria, but 
now only occurs near the Murray River. 

While it feeds largely on the ground (on 
seeds of grasses and herbaceous plants), 
it will also take fruits, nectar, or 
blossoms from eucalypts such as yellow 
box, and from acacias. The species 
nests in hollow limbs of eucalypts, and 

the loss of mature eucalypt woodlands 
and illegal trapping for aviaries 
pose threats. 

Turquoise parrot 

Patchily distributed (from south-eastern 
Queensland through eastern New South 
Wales to north central Victoria) in this 
State the turquoise parrot (Neophema 
p u l c h e l l a ) is of 'restricted distribut-
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ion' or rare, or both. While present in 
the Blakely's red gum open forest—wood­
lands of the Warby Range it is uncommon. 
It is also recorded, although less 
frequently, in box and red ironbark open 
forest. 
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Grey-crowned babbler 

The grey-crowned babbler {Pomatostomus 
t e m p o r a l i s ) occurs in mainland eastern, 
northern, and western Australia. In 
Victoria, although occurring in all 
areas except the north-western mallee 
and Gippsland, it has suffered a dramat­
ic decline in numbers, probably due to 
extensive clearing and grazing of wood­
land environments in the centre and 
south-west of the State. In the Murray 
Valley it is found in river red gum and 
mixed box woodlands. 

Regent honeyeater 

This nomadic species, Xanthomyza phry-
g i a , apparently follows the flowering of 

eucalypts in the forests and woodlands 
of south-eastern Australia, It appears 
to have seriously declined in numbers 
throughout its former range, probably as 
a result of degradation of its preferred 
habitat. It has been recorded infre­
quently in the east of the study area In 
the past 20 years, being associated in 
this region with flowering red ironbark 
and box species. 

Notable Species 

Tiger quoll 

In Victoria, the tiger quoll (Dasyurus 
macula tus) has 'rare' status. Its range 
has been reduced by approximately one-
half during the last l40 years, and is 
now thought to cover some 30 SS of the 
State. Records are concentrated in only 
three small areas, however: In the 
Otways, around Portland, and near the 
headwaters of the Murray River. 

Records of sightings in the Murray 
Valley area mark the north-westernmost 
limit in Victoria of both the present 
and past distributions (the extreme case 
being a report of tiger quolls in Gun­
bower Island Forest late last century). 

Both native quolls and tiger quolls 
occurred in this forest, and were re­
garded as pests due to their predatlon 
on poultry. It is not known when this 
species died out in the area, but the 
native quoll was very scarce in Gunbower 
Forest by the turn of the century. 



Feathertail glider 

A substantial proportion of the records 
of feathertail glider (Acrobates pyg-
maeus) in inland central Victoria come 
from the Murray Valley area. As far as 
is known, the record made in Gunbower 
Island Forest represents its north-
westernmost limit In Victoria. 

Sugar glider 

Currently the sugar gilder (Pe tau rus 
b r ev i ceps ) is recorded in only eight 
localities altogether in the Murray 
Valley, five of which adjoin the north­
ern boundary. 

Brush-tailed phascogale 

The Victorian range of the brush-tailed 
phascogale or tuan ( P h a s c o g a l e t a p o a t -
afa) appears to have diminished during 
the past few decades. 

The marsupial occurs 
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Fat-talled dunnart 

In the Murray Valley area, this small 
nocturnal Insectivore (Sminthops is 
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c r a s s i c a u d a t a ) is widespread and appears 
to be on the easternmost limit of Its 
Victorian range. 

Large-footed myotis 

Until recently the large-footed myotis 
{Myotis adve r sus ) was considered to be a 
very rare coastal species, restricted 
in Victoria to the southern side of the 
Great Dividing Range. It has now been 
found at four localities in the Murray 
Valley area, representing (at present) 
the only known inland records in Victor­
ia. 

It is normally found near permanent 
flowing water, and the four captures in 
this area occurred In the Barmah Forest 
near the Murray River and along the 
Goulburn River, Ovens River, and a 
small creek north of Violet Town. The 
species was once thought to be strictly 
cave-dwelling, but has now been found 
using tree hollows and these, due to 
lack of caves, are what It probably uses 
in the Murray Valley. 

Eastern spiny-tailed gecko 

This species {Dip lodac ty lus i n t e r m e d i u s ) 
is adapted to the arid conditions of the 
mallee and, until recently, was known to 
occur in Victoria only in areas carrying 
Tr iod ia spp. and sandstone outcrops in 
the 'desert' regions of the State. 

A small population has now been discov­
ered on a granite outcrop in the Murray 
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The e a s t e r n 
s p i n y - t a i l e d gecko 
o c c u r s i n g r a n i t e 
o u t c r o p s such as 
Mount Hope 

Valley area, more than 100 km further 
east than any previously known, and in 
a markedly different habitat. 

Burton's snake-lizard 

In Victoria this species, L i a l i s b u r t -
o n i a , is known to occur outs:]de the 
mallee areas only as one isolated popul­
ation in the Warby Range. 

It is a specialist predator of small 
lizards, and the prevalence of this food 
source, combined with the low ground 

vegetation necessary for shelter, may 
have allowed its survival in the Range 

Cunningham's skink 

This large 
Cunningham 
and easter 
the Murray 
lated popu 
are marked 
from the s 
prove to b 
to the are 

ro 
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distinct tax 

skink, Egernia 
in southern 

is present in 
only two iso-
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phologlcally 
ons, and may 
on restricted 
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Morethia ade la idens i s 

This skink reaches the eastern limit of 
its distribution in the Kerang area, 
where it is found around the margins of 
brackish lakes and saltpans, and in the 
chenopod shrubs and adjoining grass­
lands. The species is generally rare in 
Victoria. 

Short-tailed snake and Dwyer's snake 

These two small, closely related snakes 
are both specialist predators of small 
skinks. The short-tailed snake (Unechis 
n i g r i c e p s ) reaches the eastern limit of 
its range in the west of the Murray 
Valley area. Dwyer's snake (Unechis 
dwyer i ) , while still uncommon, has the 
centre of its Victorian distribution in 
the Warby Range in the east of the 
Murray Valley, 

Both are burrowing species, and only be­
come active on the surface at night, 
when they forage and shelter among low 
ground vegetation. 

Long-billed core H a 

The long-bllle 
r o & t r i s ) is di 
eastern South 
western Victor 
northwards to 
It originally 
bers while agr 
opened up, as 
native grasses 

d corolla {Caoatua t e n u i -
stributed from far south-
Australia, through south-
la and the Murray Valley, 
Hay in New South Wales, 
suffered a decline in num-
Icultural land was being 
overstocking depleted the 
it fed on. 

In recent times, the spread of introduc­
ed onion grass (Romulea r o s e a ) and the 
cultivation of oats may be providing al­
ternative food sources. The birds rely 
on hollow eucalypts for nest sites. 

Yellow rosella 

Recorded frequently along the Murray 
and Goulburn Rivers in the study area, 
the yellow rosella { P l a t y o e r u s e l e g a n s 
f l a v e o l u s ) is confined to the river red 
gum and box woodlands. It feeds extens­
ively on the seed of red gums, and nests 
in the hollow spouts of.eucalypts stand­
ing in or near water. 

Barking owl 

Although generally uncommon, the barking 
owl {Ninox connivens) occurs throughout 
most of mainland Australia, avoiding the 
arid regions or those areas without 
large trees. In the Murray Valley area, 
it is recorded Infrequently in river red 
gum and Blakely's red gum open forest 
and woodlands. 

Painted honeyeater 

The painted honeyeater ( G r a n t i e l l a 
p i c t a ) occurs through inland eastern and 
northern Australia. 

In Victoria it is mostly distributed 
through central and northern parts. It 
has only been recorded In the red iron-
bark forest—woodlands in the east of 
the Murray Valley area. These forests 
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contain mistletoe, the fruits of which 
provide the bird's main food source. 

New South Wales Crown Land 

At present, little information is avail­
able about the fauna on the New South 
Wales Crown land that abuts the Murray 
River north of the study area. 

These Crown lands, however, mostly State 
forest, carry similar vegetation commun­
ities and are subject to similar flood 
regimes and similar land uses, Conse­
quently, we may expect that they support 
similar fauna to that on the public land 
on the Victorian side of the Murray. 
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12. LAND SYSTEMS 

This report has so far described the 
features of the land in the study area -
geology, geomorphology, climate, soils, 
and vegetation 

These features are not distributed at 
random, nor do they occur independently. 
Rather, distinct environments with char­
acteristic patterns often occur over 

Table 15 

Land 
form 

Dist inguish ing 
features 

Land 
s ys Cem Geology Native vegetation 

Dissected Undulating plateau Plateau, Silurian 
plateau with steep, granitic granite 
and escarp- dissected slopes (PC) 
ment s 

Open forest I--II; woodland 

Blakely's red gum; long-leaf 
box; red box; red stringy­
bark; Austral grass tree 

Hills 

Low hills and rocky 
ridges 

Hills, 
sediment 
ary 

(HS) 

Palaeozoic 
sed imen t s 

Open forest II--III; 
woodland II--III 
grey box; red box; red 
ironbark (Killawarra for­
est); long-leaf box; red 
stringybark; yellow gum 

Low hills with Hills, 
massive rock out- granitic 
crops on crests (HG) 

Devonian 
and 
S ilurian 
granite 

Open forest I--II; woodland 
I~-II 
grey box; yellow box; white 
cypress pine; buloke 
In east only: Blakely's red 
gum; red stringybark 
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broad tracts. Thus, large areas of land 
may be described in terms of units, each 
with a particular range of climate, top­
ography, parent material, soil, and veg­
etation. 

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

This approach allows other attributes of 
the land - such as problems of develop­
ment, erosion hazard, or potential prod­
uctivity - to be incorporated. 

The most detailed and fundamental unit 
for mapping and description is the land 
component, in which the climate, parent 
material, soil, and vegetation are uni­
form within close limits. Components 
usually occur in a limited number in a 

LAND SYSTEMS 

Soils 
Annual 
rainfall 
(mm) 

Hazard 

Form Susceptibility 

Red duplex soils on plateau; 
uniform or gradational coarse 
sandy soils 

500--700 Sheet erosion High (steeper 
slopes) 

Shallow stony gradational soils 
(crests); red sodic duplex soils 
(mid slopes); yellow sodic 
duplex soils (lower slopes and 
depressions) 

425--650 Sheet erosion 

Gully erosion 

Salting 

Moderate to high 
(steeper slopes) 

Moderate to high 
(drainage depressions) 

Moderate (lower slopes) 

Shallow uniform sands (crests) ; 
red duplex soils (slopes); 
yellow duplex soils (depressions 
and lower slopes) 

350--625 Sheet erosion 

Gully erosion 

Low 

Moderate (drainage 
depressions) 

86163/83-10 
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Table 15 

Land 
form 

Dis tinguishing 
features 

Land 
sys tem Geology Native vegetation 

Hills 
(cont) 

Rounded hills and 
colluvial slopes 

Low irons tone 
ridgeland 

Hills, Cambrian Open forest I--II; woodland 
Cambrian rocks I — II 

(HC) yellow box; grey box; white 
cypress pine 

Mallee Tertiary Open forest I--II; woodland 
low hills sand I--II 
(MLH) (Parilla yellow box; various mallees; 

sand) grey box; buloke 

Gentle 
slopes 

Colluvial slopes 
derived from gran­
itic mat erial 

Slopes, 
colluvial 
(SO 

Quaternary 
gran i t ic 
CO 11uvi um 

Open forest II--XII; 
woodland II--III 
grey box; Blakely's red gum; 
yellow box; white box 

Plain 

Very gently sloping 
to flat plain: Uni­
form north-west 
direction of drain­
age 1ine s; some 
prior stream levees 

Riverine 
plain 1 
(RPl) 

Quaternary 
alluvium 

Open forest II--woodland II 
grey box; yellow box; river 
red gum; buloke 

Slightly raised 
flat plain with 
very few surface 
feat ure s 

Riverine 
plain 2 
(RP2) 

Quaternary 
alluvium 

Open forest I--II; woodland 
I--II 
grey box; buloke; white 
cypress pine 

Well-d rained 
plain; flat 
to very gently 
undulat ing 

Riverine 
plain 3 
(RP3) 

Quaternary 
a 1luvium 

Open forest I--II; woodland 

grey box; yellow box; white 
cypress pine 
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S o i l s 
A n n u a l 
r a i n f a l l 

(mm) 

Hazard 

Form Susceptibility 

Uniform stony loams (crests); 
stony red gradational soils 
(slopes); grey-brown to black 
calcareous uniform clays (lower 
slopes and depressions) 

425 — 550 Sheet erosion Higli (upper slopes) 

Gully erosion Moderate (drainage 
depressions) 

Red stony gradational or duplex 
soils; abundant ironstone 
throughout profile 

350—AGO Wind erosion Moderate to high 

Red duplex soils (better drain­
age); yellow to grey duplex 
soils (poorer drainage) 

55 0--6 5O Gully erosion Moderate 

Yellow sodic duplex soils (better 500—600 Waterlogging 
drainage); grey calcareous sodic 
uniform clays (poorer drainage) 

Moderate (depressions) 

Red sodic duplex and red duplex 
soils, often with a bleached A2 
horizon and buckshot; yellow 
sodic duplex (poor drainage) 

400--47 5 Perched water Moderate (in wet years) 
table in 
subsoi1 

Red or yellow sodic duplex 
soils, often with bleached A2 
a'nd some buckshot; yellow/grey 
sodic uniform clays in de­
press ions 

475--625 Loss of top- High 
soil structure 

Waterlogging High (depressions) 
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Table 15 

Land 
f o rm 

Dis tinguishing 
f ea tures 

Land 
syst em Geology Native vegetation 

Well-drained plain Riverine 
with leveed prior plain 4 
streams and wind- (RP4) 
blown sand dunes 

Qua ternary 
alluvium 

Open forest I~-II; woodland 
I--II 
grey box; buloke; yellow 
box; white cypress pine; 
black box; river red gum 

Well-drained plain Riverine 
with leveed prior plain 5 
s t reams (RP5) 

Qua t ernary 
alluvium 

Open forest I--II; woodland 
I - - r I 
grey box; buloke; yellow 
box; white cypress pine; 
white box; river red gum 

Plain 
(cont) 

Plains, moderately Riverine 
well drained but plain 6 
with some channels (RP6) 
and depressions 

Quaternary 
alluvium 

Open forest I--II; woodland 
I--II 
grey box; black box (north­
west) ; river red gum; 
yellow box; grasslands 

Plains, poorly 
drained with de­
pressions common; 
deeper depressions 
permanently wet 

Riverine 
plain 7 
(RP7) 

Quaternary 
alluvium 

Open forest II—Woodland II 
grey box; river red gum; 
yellow box (better 

drainage) 
reeds (deeper 

depressions) 
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S o i l s 
Annual 
r a i n f a l l 
(mm) Form 

Hazard 

Susceptibility 

Uniform sands (dunes and some 
levees); red-brown sodic duplex 
soils; yellow sodic duplex 
soils; grey sodic uniform clays 
(poor drainage) 

375--600 Wind erosion 

Lo SS of top-
soil structure 

Waterlogging 

Moderate (dunes) 

High (duplex soils) 

High (depressions) 

Sandy red gradational or duplex 
soils (levees); red or yellow 
sodic duplex soils (plains); 
yellow or grey sodic uniform 
clays (depressions) 

350--650 Loss of top-
soil struc ture 

Perched water 
tables 

Waterlogging 

High (duplex soils) 

High (depressions) 

Red-brown sodic duplex soils 
(better drainage); 
grey and grey-brown calcareous 
sodic uniform clays (often 
gilgaied) 

350--550 Waterlogging 

Loss of top-
soil structure 

Salting 

High (depressions) 

High (duplex soils) 

Moderate (east) 
High (north-west) 

Yellow sodic duplex (better 
drainage); brown or grey 
sodic uniform clays (poorer 
drainage) 

400--650 Waterlogging 

Loss of top­
soll structure 

Salting 

High (depressions) 

High (duplex soil) 

Moderat e 
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Table 15 

Land 
f o rm 

Distinguishing 
features 

Land 
sys tem Geology Native vegetation 

Plain 
(cont) 

Plains, poorly 
drained with chan­
nels common; some 
areas periodically 
inundated 

Uneven plain 

Riverine 
plain 8 
(RP8) 

Quaternary 
alluvium 

Open forest II—woodland II 
grassland, swamp, and marsh 
river red gum; black box; 
gras slands 

Mallee 
plain 
(MP) 

Quaternary 
alluvium 
overla in by 
calcareous 
dust 

Open forest II--woodland II 
grey box; black box; yellow 
box; yellow gum; various 
mallees; buloke 

Lake-- Areas of lakes or 
lunette swamps - permanent 
sequence water, bordered by 

wind-blown dunes 
(lunettes) ; includes 
palaeo-lakes 

Lake 
and 
Lune11e 
(LL) 

Qua ternary 
swamp and 
lake depos 
its and 
lunet te 
deposits 

Open forest II—woodland I; 
woodland I, swamp and marsh 
grey box; buloke; yellow box 
black box ) wetter 
river red gum) areas 

Flood 
plain 

Flood plain with large Flood 
numbers of anastomos- plain 1 
ing stream channels (FPI) 
(Loddon River) 

Quaternary 
alluvium 

Open forest II--woodland 
II; woodland I, grassland, 
swamp and marsh 
black box; lignum; dillonbush 

Flood plain with ox- Flood 
bows, meander scrolls plain 2 
and occasional source- (FP2) 
bordering dunes (major 
rivers except Loddon) 

Quaternary 
al luvium 

Open forest I, II, III; 
woodland I, II, H I ; grass­
land, swamp and marsh 
river red gum; black box in 
north-west 
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S o i l s 
A n n u a l 
r a i n f a l l 

(mm) Form 

H a z a r d 

S u s c e p t i b i l i t y 

G i l g a i e d g r e y o r b r o w n s o d i c 
u n i fo rm c l a y s 

325--425 Salting 

Waterloggin; 

Flood ing 

High in north-west 
otherwise moderate 

High 

High (seasonal) 

Red calcareous, sodic duplex 
soils; yellow or grey sodic 
duplex in depressions 

350--400 Wind erosion 

Salting 

Moderate 

Low (depressions) 

Mottled grey clays, often saline 
and calcareous (swamps and 
dry lake floors); uniform 
reddish fine sands and cal­
careous clays (lunettes) 

325--425 Rill erosion 

Wind erosion 

Moderate 
(clay lunettes) 

Modera te 
( s a n d y l u n e t t e s ) 

Y e l l o w i s h g r e y s o d i c c l a y s ; 
s e l f - m u l c h i n g s u r f a c e a n d 
g i l g a i e d m i c r o r e l i e f 

3 2 5 - 3 7 5 F l o o d i n g High ( s e a s o n a l ) 

V a r i a b l e , b u t t y p i c a l l y s i l t y 
y e l l o w - g r e y m o t t l e d g r a d a t i o n a l 
s o i l s w i t h p o o r s t r u c t u r e ; some 
w i n d - b l o w n s a n d d e p o s i t s 

325--625 Flooding High (seasonal) 
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repetitive sequence, and an area con­
taining such a sequence is termed a land 
system. 

For the Murray Valley area, l8 land sys­
tems have been identified and are shown 
on Map 9 . 

Table 15 gives details of the geology, 
native vegetation, soils, rainfall, and 
distinguishing features for each of the 
land systems. It then groups these into 

land forms. Within each land system the 
susceptibility of the land to various 
forms of soil deterioration is outlined. 

More detailed descriptions of the haz­
ards of soil deterioration may be found 
in Chapter 13, Hazards, 

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



PART III 

LAND USE 
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13. HAZARDS 

Over millions of y e a r s , the Interactions 
between such factors as climate, topo­
graphy, geology, and living organisms 
have established a dynamic equilibrium 
between water regimes, soils, vegetat­
ion, and fauna. 

Since European settlement, however, al­
terations to the natural environment 
have taken place. Native vegetation and 
fauna have been removed or displaced by 
exotic pastures and introduced animals, 
soils have been cultivated, rivers 
dammed, and native forests managed for 
timber production. 

The land has reacted in different ways 
according to its characteristics, and 
according to the type of use and manage­
ment applied. Some land types are par­
ticularly sensitive to the changes being 
wrought on them; others are less so. 

Anything that reduces the land's ability 
to sustain production of commodities re­
quired by the community at satisfactory 
levels of quantity and quality (and that 
may also threaten the productivity of 
adjacent land) is regarded as a hazard. 
Hazards associated with the management 
of land In the study area are discussed 
below. 

Land Sallnlzatlon 

Land sallnlzatlon is 
ray Valley area and 
en in the future. I 
essentially, from th 
groundwater to withi 
the natural surface, 
either extensive Ian 
case of dryland salt 
duction of large-sea 
case of saltinp; in 1 

serious in the Mur-
Is expected to wors­
ts occurrence stems, 
e rise of saline 
n a metre or so of 
This rise follows 

d clearing. In the 
ing, or the intro-
le Irrigation in the 
rrigation areas. 

The accumulation of toxic levels of salt 
in the soil that results from high 
groundwater levels threatens both dry­
land and irrigated farming areas. Land 
sallnlzatlon is insidious, as the first 
sign is often an indication of a much 
larger problem affecting the property or 
district. 

Dryland Salting 

Dryland salting has reduced agricultural 
production, initiated soil erosion (such 
as sheet and gully erosion), and in­
creased the salinity of water in the 
dams and rivers. 

It Is not as extensive and has not caus­
ed as serious a decline in production as 
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salting in the irrigation districts, but 
recent years have seen substantial in­
creases in the areas affected. 

Dryland salting within the Murray Valley 
area usually occurs where the northern 
slopes of the Great Dividing Range meet 
the riverine plain. Little public land 
remains here, and so the problem is con­
fined mainly to freehold land. Signif­
icant areas of dryland salting occur 
around Boort, Campaspe, and Caniambo. 

Causes 

the ground - dissolving salts from the 
soils and rocks and raising the level of 
naturally saline groundwater. When the 
groundwater approaches the surface it 
will discharge - either by capillarity 
and evaporation, thereby concentrating 
salts in the surface soil, or (if the 
water table reaches the surface) by the 
formation of a saline spring or seep. 

Increases in rainfall, changes to veget­
ation cover In catchments, or land use 
changes can all increase volumes of sub­
surface water. 

Dryland salting is caused by increased 
volumes of water percolating through 

D r y l a n d s a l t i n g n e a r V i o l e t Town showing 
s a l i n e paddock 

It is believed that the removal of nat­
ive trees and shrubs from the catchments 
Is the main cause of dryland salting in 
the Murray Valley area. The removal of 
these deep-rooting species allows great­
er volumes of water to percolate into 
the groundwater - water that the native 
vegetation would have transpired under 
natural conditions. Differences in agri­
cultural practice also affect the amount 
of water percolating into the ground­
water and the amount of salt leaching 
that takes place, 

The Warby range is the only significant 
area of high public land in the study 
area and, being heavily timbered, is not 
likely to contribute to dryland salting. 

Effects 

Salted areas suffer a reduction in prod­
uctivity or become completely unproduct­
ive. Problems also arise because they 
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Dry land s a l t i n g can l ead to o t h e r forms 
of s o i l degrada t ion^ such as s h e e t and 
gully e r o s i o n 

are usually scattered through unaffected 
areas. They are therefore cultivated or 
grazed along with these and this results 
in an average loss of productivity and 
an Increase in erosion hazard. 

In addition, where dryland salting 
occurs, the salinity of water in the 
drainage system usually increases. This 
results in increased levels of salt in 
the natural rivers and streams and can 
render water in farm dams unsuitable for 
domestic or irrigation purposes. 

Dryland salting also spoils the land­
scape by causing the death of farm trees 
and shrubs along natural watercourses. 

Prevention and restoration 

Dryland salting is a complex problem and 
- depending on its location and severity 
- can require different solutions. 

On affected land, salt-tolerant plant 
species can be grown and the surface 
soil mulched to encourage transpiration 
and reduce surface evaporation. 

The actual cause of the problem, how­
ever, lies in the upper part of the 
catchment (the 'recharge area'). Land 
management must be changed so that more 
efficient water use by plants, trees, 
and shrubs can reduce the quantity of 
water infiltrating to the groundwater. 

Hydrologlc research into dryland salin­
ity in north central Victoria indicates 
that only small quantities of water 
enter the groundwater per unit area, and 
the deep percolation may be reduced suf­
ficiently by the modification of exist­
ing farm practices or by greater use of 
deep-rooted pasture plants like lucerne. 
The use of trees to prevent deep perco­
lation of rain to groundwater may be the 
only answer on some specific areas of 
land that permit high rates of deep 
percolation. 

Sallnlzatlon Under Irrigation 

Local irrigation areas include some of 
the most productive lands in Australia. 
They support a wide range of agricultur­
al and horticultural pursuits. 
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Land s a l i n i z a t i o n caused by i r r i g a t i o n 
can markedly af fect nat ive vegetat ion 

Salinity problems here are not a recent 
occurrence. For example, on the plains 
around Kerang it became apparent even in 
the earliest days of settlement that the 
salt content of the soils in and near 
low-lying areas affected plant growth. 

Again, earlier this century - before the 
construction of major storages secured 
summer flows in the Murray River - very 
high salinities were associated with low 
flows in drought years such as occurred 
in 1914/15. 

Although the western parts of the study 
area contained highly saline groundwater 
and subsoils before irrigation, the 

present-day salinity problem has largely 
resul-ted from decisions taken in earlier 
generations to settle and develop them 
for irrigated agriculture. 

Irrigation has changed the hydrologlc 
equilibrium and thereby raised water 
tables, bringing salt, which was former­
ly safely at depth in the subsoils, into 
the root zone. 

Degradation of surface water quality has 
also occurred because of run-off from 
salinlzed lands, and as a result of dir­
ect seepage from raised groundwater 
mounds, This degradation can signifi­
cantly affect the quality of the River 
Murray waters. For instance, the effect 
is particularly marked where water from 
Barr Creek, which drains a substantial 
part of the Kerang region, reaches the 
Murray. 

The salinity problem 

The general spread of high water tables 
and of salinity threatens both the prod­
uctivity of the irrigation areas and the 
prosperous rural communities they sup­
port . 

Salting of irrigated land leads to a 
number of associated problems. 

Salt that has accumulated in the root 
zone of the soil can reduce productivity 
of the plants and can even kill them. 
Increased salinity of the topsoll may 
lead to higher salt loads in drainage 
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waters. As the Murray River forms the 
natural main drain for the irrigation 
lands here, these increased salt loads 
may cause higher salinities in the river 
and thus a reduction in water quality. 

Salt-affected land is most obvious in 
the Kerang region. Two-thirds of the 
region overlies moderately to highly 
saline groundwater. As a result, saline 
areas are extensive, and it is estimated 
that annual agricultural production is 
about 25^ lower than its potential. Re­
clamation by subsurface drainage has so 
far proved uneconomic, mainly because of 
the high cost of safe disposal of the 
effluent. However, improved irrigation 
and land management practices are assis­
ting in the maintenance of production. 
Some 15% of the annual salt load of Barr 
Creek is now being diverted to inland 
evaporation basins. 

Saline land Is less evident around Shep­
parton because of lower concentrations 
of salts in subsoils and groundwaters. 
High water tables do, however, underlie 
175,000 ha and some local lower-lying 
areas are acutely salt-affected. Ground­
water pumping schemes have been intro­
duced to protect orchards, but their 
extension to pastoral land is complicat­
ed by the need for safe disposal of more 
saline groundwaters In some areas. 

Solutions 

Any complete solution to the irrigation 
Salinity problem would include subsurf­

ace drainage to lower the water table 
and provide for safe disposal of 
the salt carried in the drainage water. 

Partial solutions include Improvements 
to farm management, including efficient 
water use and local subsurface drainage. 

The current strategy for the control of 
irrigation salinity in the Murray Valley 
area is to maintain viability of exist­
ing irrigation areas while maintaining 
the quality of Murray River waters. 

Under this strategy a number of works 
and procedures have been approved and 
implemented. Both the Victorian govern­
ment and the Commonwealth government 
provide funding for these on a dollar-
for-dollar basis. Commonwealth funding 
is provided under the National Water 
Resources Program. 

Further works and procedures for the 
control of irrigation salinity are curr-^ 
ently being examined by the Joint Select 
Committee on Salinity. 

Soil Erosion 

A major proportion of the Murray Valley 
area consists of relatively flat plains 
and, as a result, soil erosion by water 
Is not a widespread problem. It is, 
however, a severe problem on undulating 
granitic and sedimentary lands, where 
control of erosion on private land still 
requires considerable landholder and 
public expenditure. The decline of rab-



140 

*|i.,"#«^ .1*r- • « » * * ? £ 
^.i.ifc**:v -m m^mmrm*^ 

-.V ' 

Wind e r o s i o n occurs mostly on the 
cropped sandy s o i l s of the a r e a 

bits brought about by the introduction 
of myxomatosis in the 1950s and the in­
creased stabilization of the land due to 
the use of Improved pastures have also 
reduced soil erosion in the study area. 
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soil erosion problems. Methods of reduc­
ing erosion and maintaining topsoll 
structure include the use of gypsum, a 
reduction in the number of cultivations, 
stubble mulching, and zero tillage. 

Gully erosion, although not a common 
feature here, creates a moderate hazard 
which could be enhanced by poor manage­
ment on the outwash slopes of the prom­
inent granite hills such as Warby Range, 
Chesney Vale Hills, Mount Terrick Terr­
ick, Pyramid Hill, and Mount Hope. 

A moderate gully erosion hazard also 
occurs on the Palaeozoic sedimentary 
areas because of the high water run-off 
from the undulating land and the un­
stable nature of the yellow duplex soils 
in the drainage depressions. 

Areas with a high water erosion hazard 
are found on the gentle slopes on Ordov­
ician sediments in the south, the Devon­
ian sediments in the east, and the coll­
uvial outwash slopes associated with the 
granite hills in the central, eastern, 
and central western sectors of the study 
area. Such erosion removes valuable 
topsoll, with accumulated nutrients and 
organic matter, if the protective vege­
tation cover is absent. 

Stream-bank erosion, although a natural 
phenomenon, has greatly Increased in 
rate and extent since European settle­
ment. Factors that have significantly 
affected stability of the banks include 
defoliation of river banks (largely as a 
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result of grazing), Increased run-off 
from agricultural and urban areas, the 
policy of widening and straightening 
rivers to cope with this run-off, and 
removal of natural barriers such as logs 
and rock reefs from the river bed. 

Wind erosion is directly related to the 
lack of vegetative cover and the pulver­
ized nature of the topsoll caused by 
over-cultivation or grazing. Bare, 
finely cultivated fallow land is prone 
to wind erosion, particularly if it has 
a fine sandy topsoll In a dry condition. 
Locally severe wind erosion may occur in 
conjunction with poor land management on 
the more susceptible soils, extensive 
wind erosion does not occur in the study 
area, however. 

Floods 

The Murray Valley area contains the low­
er reaches of the Ovens, Broken, Goul­
burn, Campaspe, and Loddon drainage bas­
ins and includes a portion of the Murray 
River flood plain. A H of these rivers 
and their tributaries are subject to 
flooding. 

Because of the physical characteristics 
of the land, flooding is a natural 
occurrence in many districts during the 
wetter seasons. The generally flat 
terrain contains numerous natural de­
pressions and drainage is often ill-
defined. Flooding therefore Involves a 
steady rise in water levels, followed by 
weeks of inundation, in contrast to the 

flash flooding and rapid run-off experi­
enced in the higher country to the 
south. 

Seasonal flooding thus presents a ser­
ious hazard for agricultural land use, 
but depends on the amount of winter— 
spring rainfall in the major catchments. 

Flooding in the area has a major impact 
on farm production. Estimates suggest 
that the 1975 flood in the lower Loddon 
district resulted in a loss of some 
$1,800,000 worth of production. 

Flooding of irrigated pastures can agg­
ravate salinity. It usually results in 
a rise in the water table level, which 
kills the pasture grasses and leaves the 
soil bare and susceptible to salting. 
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in 1974. The possibility 
of the destructive 187O 
considerable concern to 

Land adjoining the Goulburn, Broken, and 
Ovens Rivers is particularly susceptible 
- as Is the Murray flood plain. Levee 
banks have been built on the flood-plain 
margin in an effort to protect the 
abutting freehold land. 

66163/83—11 
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Flood problems in the lower Goulburn 
area are thought to be exacerbated by 
the presence of some protection levee 
banks 

These flood problems are currently being 
examined in the State Rivers and Water 
Supply Commission's Shepparton to Kanya­
pella Floodplain Management Study. 

The Loddon River has no well-defined 
flood plain, and when it moves out of 
its broad valley tract near Durham Ox it 
divides into a series of anastomosing 
channels. During a wet winter the lower 
Loddon area is transformed into a broad 
sheet of water flowing northwards, mak­
ing it one of the most flood-prone areas 
in the State. 
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River Improvement Trusts have been form­
ed for the Bullock and Black Dog Creeks 
and the Ovens and Broken Rivers. They 
have been formed to carry out works to 
reduce the frequency and extent of nuis­
ance floods. Throughout the study area, 
many drainage schemes have been con­
structed and numerous levees built in 
order to reduce the frequency and extent 
of flooding. 
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Floods and the 
River Red Gum Ecosystems 

Average annual rainfall in the Murray 
Valley area is not sufficient to support 
the vigorous growth of river red gum 
(Eucalyptus c a m a l d u l e n s i s ), and the for­
ests of the species rely on regular 
flooding to meet this deficiency. These 
forests have evolved under a pattern of 
flooding characterized by: 

* a regular wlnt 
sufficient dur 
stimulate rege 
trees and asso 
les; provide s 
(particularly 
recharge the s 
soil moisture 
the summer and 

er—spring flooding, of 
ation in most years to: 
neratlon and growth of 
elated plant communlt-
uitable wildlife habitat 
for water-birds); and 
ubsoll to ensure adequate 
for plant growth over 
autumn. 

* late spring—early summer recession of 
flood-water, which facilitates seed­
ling establishment and provides fav­
ourable feeding and breeding habitat 
for many water-birds that next in 
spring or continue nesting in summer 
on low-lying areas. 

Regulation of the maj 
study area has altere 
Sections of the red g 
frequently flooded in 
trols keep the rivers 
water for irrigation, 
ing of winter and spr 
reduced the frequency 
tent of normal floodi 

or rivers in the 
d flood patterns, 
um forests are now 
summer, when con-
high to provide 
while the impound­
ing flows has 
, duration, and ex-
ng. These changes 

The r i v e r red gum f o r e s t s t h a t abut the 
Murray River depend on p e r i o d i c w i n t e r - -
s p r i n g f lood ing to main ta in t h e i r h e a l t h 
and v i t a l i t y 

in pattern have created hazards for: 
regeneration and tree growth; access for 
fire protection; harvesting of forest 
products; recreation; and maintenance of 
wildlife breeding areas and habitat. 
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The alteration of the flood pattern on 
Individual rivers depends on the extent 
to which the river is regulated. Plows 
in the Murray are regulated through the 
operation of the Hume and Dartmouth 
Dams, Periodic unseasonal flooding 
along this river now occurs once or more 
during the summer and autumn. 

Regulators have been constructed on some 
of the effluent creeks from the river to 
restrict the entry of water into the red 
gum forests during summer, When river 
levels rise higher, however, water often 
flows over the banks at points between 
the regulators, 

The Barmah F o r e s t i n f l o o d ( a b o u t 1920) 

This problem is particularly bad in the 
Barmah Forest, where a restriction in 
the river known as the Barmah Choke, 
combined with the low-lying river banks, 
results in this forest being readily 
flooded. The overflow tends to occur 
when summer rain adds to the already 
high river levels and reduces the demand 
for irrigation water. 

Along the Goulburn River, the winter— 
spring flood frequency has decreased due 
to the retardation of water in the 
Eildon Dam, Goulburn Weir, and Waranga 
Basin. Flooding of red gum areas adjac­
ent to this river now only occurs during 
the occasional very wet seasons, when 
storage capacities are exceeded. 

The Ovens River has not been regulated 
to the same extent, as only one storage. 
Lake Buffalo, has been constructed in 
its catchment. Flooding on the Ovens 
River therefore occurs fairly frequently 
as a result of average seasonal falls of 
rain and snow in the catchment areas. 

Negotiations between the River Murray 
Commission, Forests Commission Victoria, 
and the State Rivers and Water Supply 
Commission to attain better working 
arrangements for summer stream flow have 
been in progress for some years, but no 
agreement on an acceptable flood regime 
for the river red gum forests has yet 
been achieved. 

Damage, and perhaps even death, can also 
occur to the river red gum forests as a 
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Summer inundation of some r i v e r red gum 
stands has r e su l t ed in t ree deaths and 
disruption of access 

result of drainage from irrigated padd­
ocks . 

A similar problem arises along streams 
that are used as irrigation channels. 
During periods of high flow, these some­
times cannot accommodate additions due 
to rain, and unseasonal flooding of ad­
jacent low-lying forest areas can occur. 

Fire 

Wildfires have been and remain an integ­
ral part of the Australian environment. 
Many of the plants are adapted to fire. 

and vegetation patterns 
reflect its Influence. 
nlzed its effects from 
There is clear evidence 
used fire to modify hab 
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set forest fires, 
forage and to 

ucculent shoots. 

Both the frequency and the severity of 
wildfire deserve careful attention when 
considering land use and associated 
Issues J because human life and property, 
and natural resources, are Involved. 
Risk of fire damage depends on a combin­
ation of the likelihood of fires start­
ing, the behaviour of the fire, and the 
location and extent of fire-suppression 
resources. Each of these factors can be 
affected by human activities. 

The study area generally has hot dry 
summers, and this climatic factor adds 
significantly to the fire hazard. About 
90% of the fires on public land occur 
from November to April, although in dry 
years the fire danger period is longer. 

Tables 16 and 17 give statistics for 
fires attended by Forests Commission 
pei-sonnel during the period 1972/73 to 
1980/81 inclusive. 

As the statistics Indicate only 1% of 
fires were known to have been caused by 
lightning and the balance (93^) can be 
regarded as having been caused by man. 
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Table 16 SUMMARY OF FIRE ORIGIN, CAUSE, 

Year Lightning 

No. Area (ha) 

Deliberate 
Escapes from fires 
in private property Tourist/campers 

No, Area (ha) No . Area (ha) No, Area (ha) 

1972/73 

1973/74 

1974/75 

1975/76 

1976/77 

1977/78 

]97a/79 

19 79/80 

19 8 0/81 

1 

1 

1 

-

1 

1 

1 

1 

8 

10 

<1 

160 

-

200 

-

-

1 

167 

1 

165 

18 

12 

2 

11 

7 

7 

7 

15 

7 

11 

23 

37 

109 

3 

23 

27 

73 

51 

51 

TOTALS 15 539 13 14 218 374 

PERCENTAGES 16 42 11 

* These figures include four major fires that burnt a total of 1,930 ha. 
Details of the land status and locations of these burnt areas are given in 
the text. 
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Cigarettes/matches 

No, Area (ha) 

Miscellaneous 

No, Area (ha) 

Unknown 

No, Area (ha) 

Totals 

No, Area (ha) 

7 

<1 

1 

29 

10 

57 

5 

29 

4 

5 

1 

2 

5 

5 

6 

92 

2 

1 

401 

877 

18 

182 

11 

<1 

-

8 

1 

4 

5 

31 

* 
50 

33 

3 

17 

16 

22 

28 

20 

22 

47 

101 

1 

763 

178 

238 

451 

1,030 

H B 

981 

16 109 35 1,602 27 610 208 3,461 

17 46 13 18 100.0 100.0 

Note : 
Fires attended by Forests Commission personnel, including those that started outside 
the study area; they may include land outside the area 
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Table 17 

FIRES IN THE STUDY AREA*: CLASSIFICATION BY SIZE AND AREA BURNT 
(1972/73 TO 1980/81) 

Size 

I ha or less 

1 — 5 ha 

5 — 10 ha 

10 — 50 ha 

50 — 199 ha 

200 ha or more 

Number 

122 

34 
21 
20 

7 
4 

Percentage 
of total 

59 
16 

10 
10 

3 
2 

208 

Total area 
(ha) 

6 
130 

177 
476 

742 

1,930 

Percentage 
of total 

1 
4 

5 
14 

21 
56 

IOO 3,461 100 

* Fires attended by Forests Commission personnel, including those that started 
outside the study area 

+ Includes land outside the study area 
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Crown land located north-east of Ruther­
glen. 

Victoria's eucalypt forests are usually 
regarded as being among the most fire-
hazardous areas in the world. Those in 
this study area have a lower hazard than 
the more common stringybark-gum-type 
foothill forests, because the relative 
sparseness of understorey vegetation and 
the low quantities of fuel on the forest 
floor reduce their ability to develop 
' crown' fires. 

The river red gum forests have an under­
storey of lush grasses, rushes, and 
reedbeds resulting from flooding. Other 
portions of the forest include permanent 
wetlands such as swamps and lagoons. On 
the other hand, floods often move tree 
branches about and heap them against 
standing trees, which fires, burning in 
these accumulations of tree debris and 
cured grasses, can badly damage. 

River red gum is less fire-resistant 
than the coarse- (rough-) barked euca­
lypts such as box, stringybark, and 
ironbark. Its seedlings and saplings are 
killed by fire, but older trees, when 
defoliated by scorching, can often sur­
vive by re-establishing crown cover with 
eplcormlc shoots from dormant buds under 
the bark. When the trees are subsequent­
ly harvested, however, they may produce 
poor-quality defective timber. 

Box forests occur both within and ad­
joining the red gum forests on a r e a s not 

usually subject to flooding. These 
comprise grey box (E. mic rocarpa) , black 
box { E . l a r g i f l o r e n s ) , and yellow box 
(E. m e l l i o d o r a ) . Box forests also occur 
in the Warby Range, and comprise grey 
box and red box (E. p o l y a n t h e m o s ) in 
association with red Ironbark (E. s i d e r ­
oxylon) , Blakely's red gum (E. b l a k e -
l y i ) 3 and/or red stringybark {E. maoro­
r h y n c h a ) . 

These box forests and other associated 
eucalypts have scattered patches of 
scrub understorey, but a lighter growth 
of grasses and sparser accumulations of 
litter than the river red gum forests. 
Wildfires are usually less frequent and 
smaller, due to the lack of ground fuel. 

The Terrick Terrick forest reserve con­
tains an open forest consisting mainly 
of white cypress pine. Two species, 
C a l l i t r i s columellar is and C. p r e i s s i i , 
occupy most of the reserve. Other trees 
to be found are grey box, yellow box, 
buloke ( C a s u a r i n a L u e h m a n n i i ) , and she-
oak (C. s t r i a t a ) . These have a sparse 
understorey of P i t t o s p o r u m , Hakea, and 
Acacia spp., and native grasses grow 
throughout. 

The terrain in the study area is mostly 
flat to slightly undulating, with iso­
lated higher outcrops. This topography 
seldom causes problems in fire suppress­
ion operations. The river red gum areas 
do, however, contain lagoons, swamps, 
and creeks that can restrict access. 
Access Is also difficult in parts of the 
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higher outcrops, and the effect of slope 
can increase fire intensity on these 
hills. 

Control of fire 

The P'orests Commiss 
ibillty throughout 
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national parks, and 
land; and, unless s 
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In fire situations where the Commission 
is the responsible body, other fire-
fighting resources are used under its 
direction. 

In all cases, organizations equipped to 
fight fires are party to mutual support 
arrangements, to ensure that substantial 
numbers of men and equipment are quick­
ly available for fire suppression. 

The Country 
ible for fi 
land in the 
and dispers 
make co-ope 
the Commiss 
lal. Co-ord 
tained thro 

Fire Authority is respons-
re suppression on all private 
study area. Fragmentation 

al of the public lands thus 
ration and liaison between 
ion and the Authority essent-
Ination is achieved and maln-
ugh well-established working 

arrangements and consultations between 
personnel of the two organizations. 

Fire suppression is usually carried out 
by Forests Commission personnel on 
public land and rural fire brigades on 
private property. Co-operative efforts 
by both organizations are common, how­
ever, especially when outbreaks spread 
quickly and have potential for develop­
ing into major fires. On isolated blocks 
of public land the local fire brigade 
usually provides the first attack crew 
at a fire until Commission resources 
arrive to complete suppression works. 

In most river areas where water is read­
ily available and access is good, fire-
fighting techniques are based on the use 
of tankers and, on occasion, direct 
pumping of water onto fires. The occur­
rence of summer flood-waters can create 
problems with suppression when transport 
for fire-fighters by flat-bottomed boats 
may need to be arranged. In box forest 
areas, emergency water dams are provided 
where necessary. 

Several fire-prevention measures are 
adopted on public lands. These Include: 
maintenance of perimeter firebreaks and 
access tracks; restoration of track sur­
faces and crossings following floods; 
maintenance of access routes to water 
points at rivers, lagoons, swamps, and 
dams; slashing of grass on the surrounds 
of picnic and camping areas, and provis­
ion of fireplaces along the major riv­
ers . 
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Logging slash is burnt in some areas 
and stock are grazed to reduce the 
quantity of grass. 

Fuel-reduction burning is not generally 
used in this study area as the technique 
has only limited application there. 
Broadscale fuel-reduction burning is 
not practicable in river red gum areas, 
due to the occurrence of flood-waters, 
the build-up of grass fuels, and the 
fire-sensitivity of the species. In box 
—ironbark forests, it is not warranted 
due to the very slow accumulation of 
leaf and litter fuels and the sparseness 
of understorey vegetation. 
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Fire damage on forest land 

Both timber and environment values are 
at risk from wildfire. The major threat 
that it poses to timber production on 
forest land is to the more highly pro­
ductive red gum stands and to privately 
owned poplar plantations at CobrawOnga. 

Box-lronbark forests resist fire more 
readily, and the mature trees are rarely 
killed. The main losses to production 
in these forests arise through retarded 

The Warby Range f i r e t o w e r 
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growth rates for some years following 
severe defoliation and through timber 
degrade. Unsightly gum veins and scars 
In timber may be directly attributed to 
fire damage. However, damaged trees are 
also susceptible to insect and fungal 
attack, which cause such timber degrade 
as termite and ant galleries and pockets 
of rot. Also, high-intensity fires can 
severely damage young regenerating for­
ests, leading to a serious loss of prod­
uctivity in the long term. 

Watershed values may be Impaired follow­
ing severe fire. Until the vegetation 
recovers, the soil may be subject to 
erosion - particularly in steep country 
and when heavy rains follow soon after a 
fire. 

Wildlife values may also s 
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severe and widespread fire 
recovery will vary accordi 
and biological requirement 
les. Generally, fire affe 
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s with lagoons 

Biological Hazards 

During the last 100 years, the Victorian 
Parliament has passed various Acts in 
the attempt to control pest plants and 
animals. 

The Vermin and Noxious Weeds Act 1958, 
which consolidated earlier legislation, 
is administered by the Vermin and Nox­
ious Weeds Destruction Board, The Board 
proclaims various pest animals, birds, 
and plants accordingly. 

Control is carried out by the Department 
of Crown Lands and Survey. The Depart­
ment's works crews control vermin and 
noxious weeds on Crown and other public 
land and roadsides. Inspectors enforce 
control on private land either by re­
quiring the land-owner to carry out con­
trol himself or, on occasion, by arrang­
ing for Departmental works crews to 
undertake the work on a paid or 'entry' 
basis. 

The majority of pest species are intro­
duced. Animal pests were brought into 
the country by the then 'Acclimatization 
Society of Victoria', the hunt clubs, or 
private individuals. Many of the plants 
were deliberately introduced as garden 
or hedge species; others came as contam­
inants of grain, fodder, or other agric­
ultural produce. Being virtually free 
of the natural enemies that kept them 
under control in their country of origin 
they established extremely well in the 
new environment, 

Animal and fish pests 

Within the Murray Valley area the main 
Introduced animals declared as vermin 
are the European rabbit, fox, feral pig, 
and wild horse. 
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Predators such as foxes and feral cats 
are widespread. They are opportunist 
feeders - eating the most abundant form 
of food available at the time - and prey 
to some extent on the smaller native 
birds and animals. Foxes can contract 
well-known bacterial and viral diseases, 
such as rabies (not currently present in 
Australia) and distemper, that affect 
dogs, humans, and possibly native anim­
als. Control measures include 1080 
poisoning (sodium monofluoroacetate) and 
shooting. The fox provides recreational 
value as a game animal and the winter 
pelt realizes high prices in the fur 
trade. 

The European rabbit Is by far the great­
est single animal hazard to the Austral­
ian environment and to primary Industry. 
Within the study area, rabbits are found 
mainly on cleared freehold land and are 
also present In most areas of public 
land. They pose a particular problem in 
the sandhills and river red gum forests 
along the Murray River. In the past 
their rapid breeding rate - coupled with 
their destructive grazing habit - has 
caused serious depletion in native vege­
tation and crops (with consequent eros­
ion problems) throughout the State: 
only the control programs are preventing 
a return to this situation. 

Biological control - introduced in 1950 
in the form of myxomatosis - provided a 
major breakthrough and it Is still in 
use today. This form of control, the 
fumigation and ripping of warrens, and 

the use of I080 poison in carrot bait 
combine to form a cheap and effective 
program, and as a consequence the rabbit 
problem is not serious at present. 

Feral pigs (wild domestic pigs that have 
established self-sustaining populations 
In the area, especially along the Murray 
and its tributaries) were first pro­
claimed as vermin in Victoria in 1959. 

While the present population of feral 
pigs in the area is small, there appears 
to be potential for build-up in numbers. 
Coupled with this is the risk of their 
becoming infected with serious exotic 
diseases such as swine fever and foot 
and mouth disease. At present they have 
minimal impact on agriculture In the 
study area; only isolated incidents of 
damage to cereal crops and livestock are 
reported. Little is known of the current 
disease status of feral pigs. 

Wild horses are found in the Barmah For­
est. They are present in small numbers, 
being controlled by periodic round-ups, 
and they therefore do not present a 
major problem. 

Carp {Cyprinus c a r p i o ) - a troublesome 
introduced fish species - is widely dis­
tributed throughout the study area. 

Research conducted in other countries 
suggests that carp may significantly 
affect the aquatic environment at dens­
ities greater than 200 kg per ha: the 
uproot aquatic vegetation, reduce the 
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numbers of benthic animals, and Increase 
turbidity by stirring sediments while 
feeding. 

Carp probably exceeded those densities 
during the late 1960s and early 1970s, 
when they were Increasing in numbers and 
expanding their range. Currently, some 
fishermen endorsed for the commercial 
exploitation of carp operate within the 
study area, mainly west of Echuca. 

Native animal and bird pests 

A number of native animals and birds 
have caused localized problems in the 
area, and in some cases the Fisheries 
and Wildlife Division has issued permits 
for the control of a species population 
- as may be the case with kangaroos. 

Eastern grey kangaroos are widespread, 
sheltering in forests during the day and 
grazing on adjacent crops or pastures in 
the mornings and evenings. They cause 
physical damage to fences and crops as 
well as reducing the productivity of 
farmland. Kangaroos in the Barmah area 
cause moderate problems; flooding, which 
reduces food availability within the 
forest, may aggravate these. Similar 
problems occur in the vicinity of Killa­
warra, the Warby Range, Tungamah, and 
Kilby. 

Brush-tailed possums cause localized 
problems, by roosting in house roofs and 
occasionally eating young plants and 
flowers In suburban gardens. 

Sometimes tunnelling by water rats 
around irrigation channels and struct­
ures can lead to seepage of irrigation 
water. Fruit bats, when migrating, very 
occasionally cause problems in stone 
fruit orchards. 

Native birds that have created a nuis­
ance in the area are discussed below. 

Cormorants cause some problems by taking 
fish from hatcheries and from farm dams, 
which are frequently stocked with native 
or introduced species by land-owners. 

Black swans may cause problems by graz­
ing young crops and pastures, usually 
adjacent to large bodies of water. 
Eastern swamp hens, coots, and dusky 
moor hens cause similar problems. 

Sulphur-crested cockatoos, galahs, long-
billed corollas, and ravens can damage 
cereal crops, mature sunflowers, and 
pears. Sunflowers, in particular are 
affected in the Echuca, Boort, and Ker­
ang districts. 

Destructive Insects 

Pasture pests such as the red-legged 
earth mite, lucerne flea, and cockchafer 
occur throughout the study area. The 
blue-green and spotted alfalfa aphlds 
that have been recently introduced cause 
severe losses in non-resistant lucerne. 

Plague locusts are a problem in some 
years when conditions for hatching and 
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survival are suitable in New South 
Wales. In general, the damage they 
cause is slight. 

bacterial origin, and outbreaks usually 
occur during periods of low rainfall. 
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Another Insect, the mottled cup moth 
{Dorat i fera v u l n e r a n s ) affects a number 
of Eucalyptus species. It is present in 
low numbers on river red gum along the 
Goulburn River downstream of Shepparton, 
and in recent years has defoliated ex­
tensive areas in the Warby Range. The 
affected trees included grey box (E. 
microcarpa) and Blakely's red gum (E. 
h l a k e l y i ) . The insect's larvae are prone 
to a disease that is thought to be of 

Many factors govern the extent and dens­
ity of infestation by any weed, whether 
it be a declared noxious weed or regard­
ed only as a pest plant. Rainfall, soil 
type, and utilization have the greatest 
influence. 

Under the 1958 Act , 93 plant species 
have been proclaimed as noxious weeds In 
Victoria (except the Melbourne metropol­
itan area), and a significant number of 
these occur in the study area. Many of 
them are presently established on both 
Crown land and freehold, particularly in 
areas that have suffered soil disturb­
ance . 

Legal provisions of the Act require con­
trol measures to be carried out on these 
plants irrespective of location. Details 
of the present legislation and various 
control methods are set out in 'Noxious 
Weeds in Victoria' (Parsons 1973). 
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numbers of benthic animals, and Increase 
turbidity by stirring sediments while 
feeding. 

Carp probably exceeded those densities 
during the late 1960s and early 1970s, 
when they were Increasing in numbers and 
expanding their range. Currently, some 
fishermen endorsed for the commercial 
exploitation of carp operate within the 
study area, mainly west of Echuca. 

Native animal and bird pests 

A number of native animals and birds 
have caused localized problems in the 
area, and in some cases the Fisheries 
and Wildlife Division has issued permits 
for the control of a species population 
- as may be the case with kangaroos. 

Eastern grey kangaroos are widespread, 
sheltering in forests during the day and 
grazing on adjacent crops or pastures in 
the mornings and evenings. They cause 
physical damage to fences and crops as 
well as reducing the productivity of 
farmland. Kangaroos in the Barmah area 
cause moderate problems; flooding, which 
reduces food availability within the 
forest, may aggravate these . Similar 
problems occur in the vicinity of Killa­
warra , the Warby Range, Tungamah, and 
Kilby. 

Brush-tailed possums cause localized 
problems, by roosting in house roofs and 
pocasionally eating young plants and 
flowers in suburban gardens. 

Sometimes tunnelling by water rats 
around irrigation channels and struct­
ures can lead to seepage of irrigation 
water. Fruit bats, when migrating, very 
occasionally cause problems In stone 
fruit orchards. 

Native birds that have created a nuis­
ance in the area are discussed below. 

Cormorants cause some problems by taking 
fish from hatcheries and from farm dams, 
which are frequently stocked with native 
or Introduced species by land-owners. 

Black swans may cause problems by graz­
ing young crops and pastures, usually 
adjacent to large bodies of water. 
Eastern swamp hens, coots, and dusky 
moor hens cause similar problems. 

Sulphur-crested cockatoos, galahs, long-
billed corellas, and ravens can damage 
cereal crops, mature sunflowers, and 
pears. Sunflowers, in particular are 
affected in the Echuca, Boort, and Ker­
ang districts. 

Destructive Insects 

Pasture pests such as the red-legged 
earth mite, lucerne flea, and cockchafer 
occur throughout the study area. The 
blue-green and spotted alfalfa aphlds 
that have been recently introduced cause 
severe losses in non-resistant lucerne. 

Plague locusts are a problem in some 
years when conditions for hatching and 
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survival are su i t ab l e in New South 
Wales. In gene ra l , the damage they 
cause Is s l i g h t . 

The major insec t pest affe 
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Another insect, the mottled cup moth 
(Dorat i fera v u l n e r a n s ) affects a number 
of Eucalyptus species. It is present in 
low numbers on river red gum along the 
Goulburn River downstream of Shepparton, 
and in recent years has defoliated ex­
tensive areas in the Warby Range. The 
affected trees included grey box (E. 
microcarpa) and Blakely's red gum (E. 
h l a k e l y i ) . The Insect's larvae are prone 
to a disease that is thought to be of 

bacterial origin, and outbreaks usually 
occur during periods of low rainfall. 

Some damage to red gum regeneration in 
the Barmah forest has also been caused 
by the steelblue sawfly [Perga a f f i n i s 
a f f i n i s ) whose larval stage occurs in 
winter: defoliation reaches its peak in 
spring. Irregular outbreaks of psylllds 
(Hemlptera: Psyllidae) have occurred 
during dry periods on red gum in the 
Barmah forest and along the Hume Highway 
near Benalla. 

Weeds 

Many factors govern the extent and dens­
ity of infestation by any weed, whether 
it be a declared noxious weed or regard­
ed only as a pest plant. Rainfall, soil 
type, and utilization have the greatest 
Influence. 

Under the 1958 Act , 93 plant species 
have been proclaimed as noxious weeds in 
Victoria (except the Melbourne metropol­
itan area), and a significant number of 
these occur in the study area. Many of 
them are presently established on both 
Crown land and freehold, particularly in 
areas that have suffered soil disturb­
ance . 

Legal provisions of the Act require con­
trol measures to be carried out on these 
plants Irrespective of location. Details 
of the present legislation and various 
control methods are set out in 'Noxious 
Weeds in Victoria' (Parsons 1973). 
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Cumbungi i n f e s t a t i o n of 
a n a t u r a l water channel 
- Kerang a rea 

Appendix 5 lists recorded noxious weeds 
in the Murray Vrilley area. Most of them 
can be controlled by spraying with herb­
icides, by mechanical methods such as 
mowing, slashing, or cultivation, or by 
biological means. Advice as to the most 
effective method is available from the 
local district Inspector of Lands. 

Annual burr-producing weeds are common 
throughout the study area and can flower 
and set seed under extremely adverse 
conditions, including low rainfall. 
Weeds such as Bathurst burr, Noogoora 

burr, spiny emex, and caltrop are examp­
les . 

Heliotrope, although not a noxious weed, 
is a summer annual that occurs on culti­
vated dryland farming areas and has 
toxic properties that can cause problems 
to livestock. 

Patersons curse, widespread in the study 
area, is causing problems, as it is tak­
ing over in some places. Weeds related 
to irrigation, such as ox tongue and 
rushes, are common throughout. 
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Boxthorn, sweet briar, and blackberry 
all occur here: they restrict use, pro­
vide excellent harbours for vermin, and 
remain potential sources of infestation. 

St. Johns wort infests both agricultural 
and forested land. In one of the few 
instances of biological control in Vic­
toria, the chrysomela beetle has been 
moderately successful in reducing In­
festations of this weed. 

Fungal diseases 

Fungal diseases are not a significant 
problem in native forests in the Murray 
Valley area. 

The American poplar rust (Melampsora 
medusae) does, however, cause very 
severe defoliation of the cottonwood 
{Populus d e l t o i d e s ) . Similarly, the 
European poplar rust (M. o o l e o s p o r o i d e s ) 
defoliates the evergreen poplar (P. 
nigra, var. i t a l i o a) , These diseases 
appear to be worse in wet years and also 
when heavy deposits of dew coat the 
leaves. 

The most effective control measure is 
the use of rust-resistant varieties 
(hybrids) of poplars. 

Agricultural Chemicals 

Residues from the use of herbicides and 
insecticides in agricultural areas are 
recognized potential hazards to soil and 
water quality. 

Many modern agricultural chemicals are, 
however, biodegradable, and farmers are 
becoming more aware of the importance of 
using these chemicals in crop, pasture, 
and livestock management. 

Monitoring levels of non-degradable 
chemicals in the soils is important, 
especially with the increasing use of 
chemical ploughing, which is used to 
prevent deterioration of soil structure. 
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and decreases the costs associated with 
the sowing of crops. 

The potential hazard from agricultural 
chemicals is greatest in areas used for 
horticulture because of the large 
amounts required to maintain adequate 
production. To date, however, pollution 
from these high-usage levels has been 
low. 
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14. CONSERVATION 

Conservation is concerned with man's re­
lation to his environment. The need for 
conservation of economic resources is 
obvious, because society uses them for 
many of the material comforts of modern 
life. These aspects are considered in 
subsequent chapters under such headings 
as timber production, water use, and 
minerals and extractive industries. 

Conservation also embodies the concept 
of preservation and protection of native 
species, natural features, and land­
scapes - and preservation of archaeolog­
ical and historical features. In recent 
years, society has placed greater empha­
sis on the need to protect and preserve 
these attributes. Management to achieve 
these alms is Important when land is set 
aside for reference, conservation of 
species, recreation, and education. None 
of these uses necessarily monopolizes 
the land; often conservation uses are 
compatible with each other or with com­
mercially productive uses. 

Use of Conservation Areas 

Reference areas 

The solution to problems in land use 
(such as alteration of the natural flood 

pattern or falling productivity) Is 
often helped by r e f e r e n c e t o an undis­
turbed example of that land type. Here 
the soils, vegetation, and fauna, and 
the processes linking them, can be stud­
ied under natural conditions. 

Reference areas, therefore act as stand­
ards against which the progress and 
effect of human alteration and utilizat­
ion of the land can be measured. They 
also provide a valuable gene pool of 
plant and animal species. Such genetic 
material is already being used, and will 
be increasingly employed, to breed 
plants and animals with required charac­
teristics. 

Reference areas must be carefully chosen 
and managed to permit natural processes 
to c o n t i n u e without disturbance. In 
common with standards used in other 
fields, they should not be tampered with 
with; access should be restricted, ex­
perimental manipulation should not be 
allowed, and they should be protected by 
a buffer zone. 

Although all land types should be repre­
sented in reference areas, the need Is 
most urgent in those that have already 
been extensively developed for various 
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A t r a n q u i l scene of the R ive r Murray and the Barmah F o r e s t 
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uses. Few, if any, areas suitable for 
reference remain for some land types in 
the study area. For example, the grassy 
open woodlands that were once widespread 
over the area have been extensively 
altered by agriculture and only small 
pockets remain in public ownership. 

Conservation of species 

Each species of plant 
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Chemists, geneticists, physiologists, 
and scientists in many other disciplines 
place a special value on each species 
for its potential - to provide the means 
of solving research problems or to act 
as the stock for breeding essential 
plants or animals. 

Conservation of the existing species and 
their associations in their natural hab­
itats is therefore an important land 
use. The surviva.1 of some species may 
require certain precautions in an area 
because few individuals remain. In 
other instances, particular species may 
be living In unusual habitats o r n e a r 
the limits of their distributions, and 

this may Justify devoting land expressly 
to their conservation. 

Appendix 1 lists significant plant spec­
ies in the study area. The status of 
the vertebrate animals recorded In the 
area is noted in Appendices 2, 3 and 4. 

For the conservation of plants and ani­
mals, it is essential to recognize the 
ecosystems they form (the interdependent 
complexes of soils, water, air, plants, 
and animals) and, where possible, to 
conserve examples of each major one. 

The range of different eco 
region is often reflected 
tion. Plants express the 
dltions of soil and cllmat 
determine the types of foo 
available for animals. Co 
a representative area of e 
vegetation formation there 
the protection of most of 
ecosystems and most of the 
species. 
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ach distinct 
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Individual 

Special natural values 

Particular areas of land are often need­
ed to preserve such natural values as 
distinctive geological features. Many 
of these have great scientific interest, 
while others are valuable for education. 
The more accessible and spectacular 
features also attract tourists; but, un­
like historical or archaeological sites, 
the geological features are not protect­
ed by specific legislation in Victoria. 
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A Register of Historic Buildings was 
established in accordance with the H i s t ­
o r i c B u i l d i n g s Act 1974 and I98I. It 
applies to buildings, works, and objects 
not covered by the Government B u i l d i n g s 
A d v i s o r y C o u n c i l Ac t 1972, as amended in 
1981, when a Register of Government 
Buildings was established. 

Legislation currently before Parliament 
proposes one Council, to administer both 
registers. The National Trust of Aust­
ralia (Victoria), however, records or 
classifies all buildings, landscapes, 
areas, objects, and sites that its ex­
pert group consider worthy of preser­
vation. 

The study area contains a wealth of Abo­
riginal relics and sites, mainly located 
around the lakes, swamps, and rivers and 
in forest areas such as the Barmah For­
est . Many of these relics and sites 
have not yet been fully documented, nor 
have they been set aside in reserves 
managed for their protection and preser­
vation. 

of the native plants and animals; pic­
nicking and pleasure driving simply re­
quire a background of trees or shrubs in 
the recreational areas. These require­
ments can be filled in the study area. 

Few parts of the study area are very far 
from the obvious hand of man. Taken 
alone, therefore, the Murray Valley area 
has little scope for true wilderness 
recreation. However, some areas are 
valuable in providing some degree of 
solitude and contact with nature, and in 
reducing the pressures on places better 
suited for conservation of particular 
natural features or species. 

The public land that immediately adjoins 
the Murray River - both on the Victorian 
side and on the New South Wales side -
and the river itself together form a 
valuable recreation resource. As yet, 
the capabilities of this part of the 
study area for many different forms of 
recreation are only minimally developed. 

Culture 

Recreation 
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Education 

Another important use of land in a n a t ­
ural or nea r -na tu ra l s t a t e i s education. 
Forests, r i v e r s , and other na tu ra l 
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landscapes have many applications in 
education (from primary to post-graduate 
levels) giving students opportunities to 
see natural land forms and observe. 
Interpret, collect, and monitor blolog-

Both Victorian and New South Wales r i v e r red gum fo re s t s abut the River Murray 
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leal processes. In some circumstances, 
laboratory facilities and associated 
accommodation are needed so that suc­
cessive groups can undertake long-term 
studies. This may require land to be 
specifically set aside for education. 

Viability 

Each natural community has evolved with­
in its particular environment, with all 
the species forming a stable but slowly 
changing system. Undisturbed, the com­
munity represents the best combination 
and relative abundance of the plant and 
animal species that can continue to live 
and compete with each other in the pre­
vailing soil, topographic, hydrological 
and climatic conditions. 

Different natural systems have different 
degrees of stability. In some of the 
most vulnerable, stability depends on a 
particular facet, such as specialized 
vegetation; others may have inherent 
topographic, soil, or hydrological weak­
nesses . 

The viability and effectiveness of con­
servation areas therefore depend on a 
number of factors. Including the size of 
the area, the type of community, eco­
system, or features to be conserved, the 
degree to which the area can be managed 
to control Influences that upset the 
natural balance, and the usage of sur­
rounding land. 

Large reserves have les 
relative to their area 
better buffered against 
tors. Generally, the c 
birds and mammals will 
larger than those requi 
tenance of plants, inse 
ians. Communities that 
variable climatic zones 
to drought, floods, or 
require large areas (or 
set aside) to ensure su 

s perimeter 
and so tend to be 
Intrusive fac-

onservation of 
require areas 
red for the main-
cts, or amphlb-
exist in more 
- regions prone 
fire - usually 
more examples 
rvlval. 

Small areas can nevertheless contribute 
to nature conservation or the preser­
vation of particular features. These 
include narrow reserves along streams, 
roadsides, and railways, and many of 
those set aside in the past - for ins­
tance, gravel, water, cemetery, school, 
and camping reserves, Where these small 
areas retain native vegetation - and are 
surrounded by cleared and developed land 
- they can make a contribution to the 
regional character of the landscape. 
They are also often the only refuges for 
populations of the remaining native ani­
mals . 

Narrow strips of native vegetation are 
valuable for migratory and nomadic birds 
and as wildlife 'corridors' for small 
animals. This applies particularly in 
those parts of the study area that are 
predominantly agricultural. 

Careful management may enable small 
areas to remain viable. Management may 
take the form of using controlled fires 
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to change vegetation, culling animal 
populations, practising silviculture, 
strictly controlling the number of visi­
tors, fencing to exclude Introduced 
animals, eradicating introduced species, 
and preventing rubbish being dumped in 
the area. 

In the past, many such areas have not 
been properly administered nor have they 
been well known to the public. Because 
of this, they have not been used as they 
might have been, nor have they been as 
secure from alienation or despoliation 
as they should have been. 

In wildlife reserves, the conservation 
of species of animals and their habitats 
Is the main aim, and this may sometimes 
be compatible with recreation. 

Education areas may need to be set aside 
where alterations to the environment for 
experimental purposes - not permitted in 
parks or other reserves - can be carried 
out. Other types of reserves that may 
be proclaimed include flora, flora and 
fauna, bushland, streamside, scenic 
geological, and historical reserves. 
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15. RECREATION 

Recreation can be defined as any activ­
ity (or planned Inactivity) undertaken 
for pleasure during a person's leisure 
time. This chapter concerns outdoor 
recreation, and those activities carried 
out on public land, and should be read 
in conjunction with Map 10. 

Resources for outdoor recreation include 
both natural and man-modified landscapes 
such as forested and cleared lands, 
water bodies, and air space. The recrea­
tion resource itself is a combination of 
physical and biological features and the 
ability and desire of man to appreciate 
or use it. The attributes that comprise 
the resource are often the same as those 
for other forms of land use, such as 
forestry, agriculture, grazing, and min­
ing. In many cases recreation and other 
land uses may be complementary, but 
occasionally they compete and certain 
conflicts must be resolved. 

The Murray Valley area has many fragmen­
ted and scattered blocks of public land 
containing a variety of recreational 
features. Many active recreational pur­
suits here are water-based, and conse­
quently most of the rivers, lakes, and 
swamps are popular recreation areas. The 

Murray River attracts the greatest num­
ber of visitors, as it is suitable for a 
variety of activities and is readily 
accessible from a number of population 
centres, including Melbourne. 

Few rugged areas suitable for adventure-
type land-based pursuits occur, but the 
extensive areas of river red gum forests 
and even the rural environment provide 
opportunities for many forms of recreat­
ion. Public lands also provide scope 
for the study of Aboriginal cultural 
heritage. The local Aborigines, for in­
stance, consider that the Barmah forest 
is a storehouse containing many examples 
of their cultural heritage. In addition, 
public lands contain relics of the early 
European pioneering, settlement, saw-
milllng, and river-boat days. 

Recreation demand 

Even if the popularity of various out­
door recreation activities remained con­
stant, it could be expected that demand 
for recreation resources (much of which 
will need to be provided on public land) 
would Increase as populations and their 
discretionary income and leisure time 
increase. 
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Since the 1970s tourism has been active­
ly promoted as an industry in the area. 
Echuca's annual Rich River Festival, 
commenced in 1971, provides an example, 
together with the opening of the Port of 
Echuca in 1974 as a tourist attraction. 

This emphasis on tourism has in turn led 
to the development of facilities to 
cater for it, especially accommodation 
and recreation facilities in places such 
as Rutherglen, Echuca, and Shepparton. 

An organization aiding the dissemination 
of tourist information is the Goulburn 
Valley Tourist Authority, a partnership 
between State government, local govern­
ment, and the private sector. 

It appears unlikely that the local popu­
lation will have a major influence on 
Increasing recreation demand In the 
short-term future. With a shorter work­
ing week and the existing road access 
to the region, most of the future demand 
for its recreation resources will prob­
ably be generated by residents of metro­
politan Melbourne seeking opportunities 
for nature-based recreation. 

Environments 

Definitions of several environments, and 
of the various recreational activities 
and their requirements, will make it 
easier to understand the recreational 
potential and types of recreational use. 

Paddle-steamer r ides form a 
popular t o u r i s t a t t r a c t i o n 
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Urban 

Cities and townships in the 
offer facilities for formal 
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for more passive recreation, 
user-oriented resources are 
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ling ready 
of use. 
oped on pub' 
al councils 

Urban environments also include many 
tourist-oriented facilities - such as 
caravan parks, historic parks, museums, 
galleries, and ornamental gardens. 

The Echuca area is probably the most 
popular for tourists, with many historic 
attractions associated with the Murray 
River paddle-steamer trade of the late 
19th Century. 

Agricultural 

A large proportion of the study area is 
agricultural land, characterized by ex­
tensive clearing or alteration of the 
natural vegetation. Because of the 
general lack of features, and problems 
of access through private land, the open 
landscape of the broad plains does not 
have a high potential for recreation. 

Viticulture around Rutherglen provides 
recreation opportunities for the wine-
loving tourist, seeking out the wines of 
individual vineyards. Rutherglen's pop­

ularity with wine-lovers was enhanced 
after the first Rutherglen Wine Festival 
of 1967. This festival continued on a 
biennial basis until 1975, when it was 
replaced by the Winery Walkabout. 

Forested 

Usually located on public land, the for­
ests within the Murray Valley area 
generally belong to two types: the river 
red gum and the box—white cypress pine-
-stringybark—ironbark forest types and 
associations. 

River red gum forests mainly grow along 
the margins of river and streams. They 
usually contain wetland areas, are 
traversed by many effluent creeks, and 
have an abundance of associated wild­
life, especially waterfowl. 

The box—white cypress pine—stringybark 
—ironbark forest types and associations 
offer less diversity of recreation pur­
suits, because they generally occupy the 
drier or unflooded areas. Yellow, grey, 
and black box eucalypts usually adjoin 
the river red gum forests on areas that 
are rarely flooded. 

Also these box eucalypts form pure or 
mixed stands on the sandhills located 
within the river red gum forests. 

The larger blocks of forested pubic 
land contain a range of recreation re­
sources : geological, floral, faunal, and 
water-based. Such resources provide 
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opportunities for hunting, horse-riding, 
nature study, bushwalklng, camping, and 
canoeing. 

Often these forested areas provide the 
venue for extended trips. For example, 
the Gunbower and Barmah forests are pop­
ular with hunters and campers, who visit 
for the week-end or an extended stay. 

Forested areas form an important part of 
the landscape here. Local residents use 
them intensively on a day-to-day basis 
for activities that include picnicking, 
nature study, pleasure driving, riding 
motor-cycles and horses, orienteering, 
jogging, shooting, and walking. The same 
resources provide forestry, firewood, 
flood mitigation, bee-keeping, and graz­
ing. 

Rivers, lakes, and swamps 

Much of the active recreation in the 
study area is water-based. The rivers, 
natural lakes, reservoirs, and swamps 
have always been popular attractions for 
fishing, swimming, shooting, boating, 
picnicking, and canoeing. 

The activities allowed d 
for which the water is 1 
some degree on physical 
as the size of the water 
urban supply reservoirs 
restricted to protect wa 
Irrigation supplies have 
tlons and many of these 
Lake Mokoan, Lake Mulwal 

epend on the use 
ntended, and to 
parameters, such 
body. Access to 
is normally 
ter quality. 
fewer restrlc-
storages - like 
a, Torrumbarry 

Many of the swamps near Kerang are popu­
l a r f o r b i r d - o b s e r v i n g - i b i s , Kerang 

Weir, Kow Swamp, and Waranga Reservoir -
are very popular. 

Main Public Land 
Recreational Resources 

Barmah State Forest 

Often referred to as the 'Jewel of the 
Murray' , this 29,000-ha reserved forest 
provides opportunities for a wide range 
of recreational activities. These 
Include camping, boating, pleasure driv­
ing, trail-bike riding, fishing, hunt-
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The Barmah Fores t , 
where r i v e r red gum 
reaches i t s bes t 
development as a 
f o r e s t spec ies 

ing, nature observing, picnicking, and 
swimming. 

The waterfowl and birds of Barmah Forest 
are a major recreation attraction. The 
forest affords breading habitat for many 
birds and mammals, including kangaroos, 
emus, eight varieties of bats, and water 
birds. Wild duck and ibis are particu­
larly common; the ducks provide game for 

hunters and the ibis are acknowledged as 
important predators of crop pests. 

A network of roads and tracks, many of 
which are sign-posted, ensures good 
access within the Barmah Forest. 

Popular areas in the Forest include the 
Barmah Lake, Barmah Island, Top Island, 
The Gulf, and Buck's Sandhill. Most of 
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The Barmah c a t t l e 
muster i s a no ted 
tou r i s t a t t r a c ­
tion 

the public land immediately abutting the 
Murray River is used for recreational 
purposes. 

The Forest also contains a wealth of 
history, both European and Aboriginal. 
Landing sites where paddle-steamers 
loaded red gum logs for transportation 
to the sawmills, old sawmill sites, and 
cattle yards recall European history. 

while examples of Aboriginal history in­
clude midden sites, burial sites, canoe 
trees, fish weirs, and meeting places. 

Munroe's pile, Tingates pile, and a 
number of other river red gum trees with 
superior dimension and form are located 
here. A noted tourist attraction is the 
annual Barmah cattle muster, held in May 
each year. 
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Recreational use of Barmah State Forest 
is high during the Christmas and Easter 
holidays, and large numbers of shooters 
visit the forest to hunt duck in the 
open season. Use falls markedly from 
April to October, however, It has been 
estimated at some 5,700 visitor-days and 
33 ,600 camper-days annually. To cater 
for this usage, the Forests Commission 
maintains 45 picnic tables and 75 fire­
places, as well as toilet facilities and 
a number of Informal information boards. 
The Commission has recently appointed a 
Ranger for the Barmah Forest. 

Similar recreational usage occurs in the 
river red gum forests immediately across 
the Murray, in New South Wales. 

Gunbower Island State Forest 

This State Forest provides recreational 
experiences similar to those of the Bar­
mah Forest. 

Wildlife abounds, and many secluded 
fishing spots are to be found along the 
Murray River. The convoluted course of 
the Murray here and the many streams and 
swamps that occur within the Gunbower 
Island Forest add to its recreational 
attraction. 

Its most popular area is in the vicinity 
of the Torrumbarry Weir, where water-
based recreation such as boating is con­
centrated. The Forest contains a network 
of roads and tracks, many of which are 
sign-posted, and they facilitate access. 

Duck-hunting is carried out in Gunbower 
Island Forest, except in the wildlife 
sanctuary where, under the W i l d l i f e Act, 
no person shall hunt or wilfully disturb 
wildlife. 

Gunbower Creek is used for water-skiing 
in summer as it remains deep, unlike the 
Murray, which in some years can be too 
shallow to allow water-skiing. 

Recreational usage of the Gunbower Is­
land Forest, including the Guttrum and 
Benwell forest areas, has been estimated 
at some 42,600 visitor-days and 8l,200 
camper-days annually. 

To cater for this usage the Forests Com­
mission maintains l45 picnic tables and 
170 fireplaces, most of which are locat­
ed beside the Murray River. Eight in­
formation shelters provide interpretat­
ive facilities. 

Similar recreational usage occurs in the 
river red gum forests immediately across 
the Murray, in New South Wales. 

Murray River environs 
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Camping along the Murray i s ext remely 
popular form of r e c r e a t i o n - C a r t e r s 
Beach, Ulupna I s l a n d 

Public lands abutting the Murray in the 
Ulupna Island—Yarrawonga stretch are 
heavily used for recreation, estimates 
of usage being 47,500 visitor-days and 
64,000 camper days. These figures re­
flect the popularity of the numerous 
sandy beaches along this section of the 
Murray River. These attractive sandy 
beaches include Carters, Lovetts, and 
Bourkes Number One, Two, and Three. 

The Ulupna Island Public Purposes (Pres­
ervation of Flora and Fauna) Reserve, 
north of Strathmerton, Is well known for 
its scenic and florlstlc values and is 
managed by a local committee of manage­
ment . 

The Shire of Cobram has permissive occu­
pancy of Horseshoe Lagoon near Cobram, 
which contains an artificial lake site 
that is being developed for tourism. 
School and Scout groups also regularly 
use Cemetery Bend for camping and other 
recreational purposes. 

Estimates put 
land abutting 
at 9,000 visit 
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does not have 
areas are Poll 
St Leonards Wi 
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rowing, and bl 
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Ovens River 

Public land that abuts the Ovens River 
near its Junction with the Murray carr­
ies river red gum. It is popular for 
camping, fishing, swimming, canoeing, 
tralI-bike-riding, and duck-hunting. 
Its most notable feature comprises the 
many islands and river courses of the 
Ovens here. 

Recreation usage of this public land is 
estimated to be 3,200 visitor-days and 
9,400 camper-days annually. It mainly 
occurs in the summer and Easter holiday 
periods and long week-ends. 

Terrick Terrick State Forest 

Characterized by its 
-grey box vegetation, 
lie land, located on 
provides landscape re 
oundlng flat plains. 
mainly restricted to 
mated at 2,500 yearly 
at the Terrick Rocks 
of natural water rest 

white cypress pine-
this area of pub-

a granitic outcrop, 
lief from the surr-
Recreation usage is 
day visitors, esti-
, who mainly picnic 
Reserve, The lack 
ricts camping. 

Mount Terrick Terrick affords commanding 
views of the surrounding plains. 

Goulburn River 

The public lands located along the Goul­
burn River are popular for duck-hunting, 
camping, fishing, boating, swimming, 
picnicking, and trail-bike-riding. They 
provide an Important recreation resource 

for the people living in the cities of 
Shepparton and Echuca. 

Popular areas for camping are the Junct­
ion of the Goulburn and Murray Rivers, 
Bangarang Park, and Ashes Bend. Loch 
Garry is popular for bird-observing, 
picnicking, duck-hunting, and fishing. 

Access to public land along the Goulburn 
River is much more restricted than along 
the Murray River. Often the only access 
Is through private property. 

Recreation usage for these public lands 
is estimated at 15,400 visitor-days and 
28,400 camper-days annually. 

Killawarra and Warby State Forests 

Extensively used for both recreation ad 
environmental education, these are popu­
lar for pleasure driving and picnicking. 
Killawarra State Forest is very popular 
for orienteering. The Warby fire tower 
provides excellent views of the Eastern 
Highlands and the Ovens River Valley, 

Recreation usage here is estimated at 
some I5,600 visitor-days annually. 

Lake Mokoan 

Lake Mokoan is the fourth-largest lake 
in Victoria. Situated Just north of the 
Hume Highway between Benalla and Glen­
rowan, it is in open grazing land except 
for a small zone of State reserve on the 
northern side. Much of the lake is 
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studded with dead trees, and fences 
cross it in many areas. Because of 
these hazards, a speed restriction to 8 
km per hour applies over most of its 
surface. It is very windswept and reedy, 
and water birds abound. 

The lake is very popular for sailing and 
with shooters during the duck season. 
It is also popular with fishermen. 

Warby Range State Park 

This Park exte 
the township o 
steep scarped 
Warbys, and fo 
Broken and Ove 
an elevation o 
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and eroded pla 
180 m above th 

nds for 27 km north from 
f Glenrowan. It lies on a 
range known locally as the 
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Warby Range State Park covers 3,270 ha 
altogether, and consists of four areas 
separated by freehold land. It offers 
excellent vantage points (especially at 
Mount Glenrowan), pleasant picnic spots, 
an outstanding variety of bird life, and 
clumps of unusually tall grass-trees. 

The flora of the Range Is more promin­
ent in the winter and spring, when nodd­
ing blue-lily, common fringe-myrtle, 
daphne heath, guinea-flowers, grevilleas, 
and orchids flower. The spur-wing watt­
le and the sandalwood have their only 
Victorian occurrence in the Warby Range. 

Ryans Lookou t , i n the Warby Range 

Recreation facilities have been develop­
ed in a number of sections. They in­
clude the Pine Gully nature walk. Pine 
Gully picnic area. Jubilee Falls picnic 
area, Ryans Lookout, and Salisbury Falls 
walking track. Recreation usage of the 
Park over the last 3 years has averaged 
some 6 ,600 visitor-days annually. 

Other public land reserves 

Many other parcels of public land in the 
Murray Valley have been reserved for 
recreation or fo r other purposes assoc­
iated with recreational usage. None of 
these reserves cover substantial areas. 
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The Forests Commission has a number of 
reserves (under section 50 of the For ­
e s t s Act 1958) in the study area: Gemm-
111 Waterfowl Reserve, Native Water 
Wells Reserve, Shepparton Flora and 
Fauna Reserve, Shepparton Urban Water­

works Trust area. Village Scenic Res­
erve, and the Terricks Rocks Reserve. 
None of these covers a substantial area; 
they have been reserved mainly for their 
scenic and florlstlc values. 

New South Wales Public Land 

As mentioned earlier in this chapter, 
the New South Wales public land that 
abuts the Murray River provides similar 
recreation resources - used by recreat-
lonists in a similar manner - to those 
on Victorian public lands abutting the 
Murray. 

The forests on these New South Wales 
public lands are a recognized tourist 
attraction, providing for the recreation 
of people from towns such as Denillquin, 
Barham, Mathoura, and Echuca. Their 
most attractive features are the water­
ways , lakes, and lagoons they contain. 
They are easily accessible, as they are 
well roaded. 

Camping occurs extensively in the for­
ests, with popular locations all along 
the Murray River, particularly adjacent 
to Fisherman's Bend, Edward River in the 
vicinity of the old Murray Management 
Survey Camp, Culpa Creek, Barmah Beach, 
Campbells Island State Forest, and 
Koondrook—Perrlcoota State Forest. 

Fishing is a major attraction. Fisher­
men may or may not use boats, which they 
occasionally launch from the forests. 
The Murray is the most popular fishing 



177 

water, but the various lagoons and larg­
er effluent creeks contained within 
these forests are also used. 

Hunting also attracts a large number of 
visitors here, usually to hunt duck, but 
also pigs. Duck habitat has probably 
been increased by the increased summer 
flows of the Murray River and the con­
sequent enlargement of still-water areas 
in the lakes and swamps. Unfortunately, 
it is believed that hunting is associat­
ed with some incidents of vandalism 
that occur in the public lands. 

Other activities, such as pleasure driv­
ing, picnicking, swimming, and sight­
seeing, are very popular recreation ac­
tivities. 

Swimming and picnicking are usually fam­
ily affairs, as they are in Victoria, 
and usually take place close to a town 
at locations that Include a good beach 
for example, Barmah Beach. 

The many miles of attractive river fron­
tage and secluded creek and lagoon sites 
allow people to picnic o r observe 
wildlife. 

Recreational Activities 

Bushwalklng 

A variety of walking activities, whether 
involving overnight camps or short walks 
with interpretive services provided, are 
undertaken on public land in the area. 

They are mainly restricted to short 
hikes and walks to sites of interest or 
for nature study. Pew are strenuous, as 
the vegetation is generally open, and 
often tracks make for ease of walking. 

A number of tracks constructed in the 
Warby Range State Park provide pleasant 
walks to scenic features. 

Camping 

Although Informal camping takes place on 
public land throughout the study area, 
it Is overwhelmingly concentrated along 
the Murray River. 

It mainly occurs on undeveloped sites or 
sites with few facilities, and usually 
in conjunction with fishing or hunting 
expeditions. 

Most of these campers are entirely self-
sufficient and provide their own sanit­
ary facilities and other camping com­
forts. They often use portable generat­
ors to power lighting, cooking, and re­
frigeration equipment. 

It is not unusual for people who camp on 
public land abutting the Murray River 
to return to the same location each year 
for their annual holidays. At any one 
site campers are usually well acquainted 
from years of camping near each other. 
A number of Shires operate camping and 
caravan parks with full facilities, in­
cluding powered sites, on public land 
here. 
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The Boy Scout Association leases public 
land at Kialla and Cohuna for purposes 
of camping. The Girl Guides Associa­
tion's Algerinda Camp is located on pub' 
lie land in the Warby Range. 

Most of the formal camping and other 
accommodation facilities are located on 
private land. The many caravan parks, 
motels, and holiday flats offer every­
thing from a bush retreat atmosphere to 

The Barmah and Moi ra Lakes a r e a s - p o p u l a r f o r c a m p i n g , f i s h i n g , and d u c k - h u n t i n g 
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Pleasure dr iving 
i s popular 
in r i v e r red gum 
fo res t s 

a lakeside holiday. Some commercially 
run camps distinguish themselves from 
the others by offering a range of addit­
ional activities. For example, they may 
offer safaris or hunting expeditions or 
a greater range of recreational facilit­
ies. In all cases, parties use camps as 
bases for recreation and for excursions 
to surrounding places of Interest, In 
most cases, they also make use of nearby 
public land for fishing, hunting, horse-

riding , walking, nature study, and swim­
ming. 

Pleasure driving 

A survey carried out for the Department 
of Youth, Sport and Recreation by 
McKenry (1975) showed that 86% of the 
sampled Victorian adult population had 
been pleasure driving in the country at 
least once in the preceding 12 months. 
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This does not mean that all of these 
people toured through public land in the 
Murray Valley area, but it does provide 
a measure of the popularity of pleasure 
driving, which was the most popular 
pastime recorded. 

The study area offers a variety of tours 
over a well-maintained road system. The 
River Track through the Gunbower Island 
State Forest offers the tourist excell­
ent opportunities to view the forest 
sights, and numerous branch tracks lead­
ing from it allow ready access to the 
Murray River. Similarly, the main 
access tracks through the Barmah State 
Forest offer the tourist excellent views 
and access to the numerous lakes, 
swamps, and creeks as well as the Murray 
River. 

Local pleasure driving is also common in 
the Warby Range, attractions being the 
scenic views and the wildflowers when in 
bloom. 

Motor-cycling 
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land. The Echuca District Motorcycle 
Club leases an area of public land north 
of Echuca Village for a scramble track. 

Orienteering and Jogging 

The popularity of orienteering is grow­
ing. Orienteering groups use areas such 
as the Warby Range and Killawarra State 
Forest. Indeed, the Australian Orien­
teering Championships for 1978 were held 
in the latter. Part of the Warby Range 
State Park, and an adjacent area of res­
erved Crown land north of Tamlnick Gap, 
is very popular with joggers ad cross­
country runners from around Wangaratta, 

Organized sports 

Throughout the study area, small blocks 
of public land are used for golf-
courses , rifle ranges, football and 
cricket grounds, race-courses, tennis 
courts, and the like. 

Horse-riding 

For many residents (especially children) 
horse-riding is a popular hobby. From 
time to time many of these people take 
rides into nearby bushland. In addit­
ion, organized trail rides are conducted 
through the Barmah State Forest and the 
Warby Range. 

Swimming 

The study area, with its rivers and wat­
er bodies, has many excellent swimming 
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yatersports and sunbathing 
are popular r e c r ea t i ona l 
ac t iv i t ies along the River 
Murray 

sites. Especially popular are the sandy 
beaches with road access along the 
Yarrawonga—Cobram stretch of the Murray 
River. 

Picnicking 

Picnic facilities are provided through­
out, as shown on the outdoor recreation 
map. The sites usually coincide with 
spots of recreational interest - such as 
Ryans Lookout or Mount Terrick Terrick. 
Many spots not serviced with any facil­
ities are also popular. 

A picnic or barbecue is often the main 
aim of a day-trip and such outings are 

frequently associated with pleasure 
driving. 

Nature study 

While many people would visit public 
land specifically for nature study pur­
poses, a far greater number combine nat­
ure study with other activities, such as 
bushwalklng, picnicking, camping, and 
recreational driving. 

Various tracts of public land o f f e r in­
teresting opportunities for the study of 
natural history. The main recreational 
resources of the Murray Valley area 
discussed earlier in this chapter - some 
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with interpetative facilities - are most 
important in this regard. 

Populai' bird-watching areas include the 
Barmah Forest, Gunbower Island Forest, 
Warby Range, Lake Moodemere, Kanyapella 
Basin, and Morphett's Swamp. Koalas may 
be seen in the Warby Range, following 

Bird n e s t i n g boxes be ing e r e c t e d a t 
Morphe t t s Swamp 

their release in the area by the Fisher­
ies and Wildlife Division. 

Geological features such as Pyramid 
Hill, Mount Hope, and Mount Terrick 
Terrick are of great interest to the 
naturalist and the general observer. 

A wildlife management co-operation pro­
ject, involving the State Rivers and 
Water Supply Commission and Fisheries 
and Wildlife Division jointly, has de­
veloped the Kanyapella Basin as an arti­
ficially controlled wildlife habitat. 

The Basin, east of Echuca, is prone to 
natural flooding and is timbered pre­
dominantly with river red gum. The 
Commission acquired the Basin in 1967/68 
and managed It until the end of 1975, 
when co-operative management by the Com­
mission and the Fisheries and Wildlife 
Division was initiated. 

Since then, earthworks and embankments 
have been constructed to allow the pond­
age of water for waterfowl management. 
This waterfowl management program start­
ed in 1977 and, as envisaged, will prov­
ide opportunities for research programs, 
educational needs, and recreation. 

Fossicking 

Week-end prospectors fossick for alluv­
ial gold at many of the old goldfield 
sites near Rutherglen. Also, some foss­
ick for precious stones such as zircon 
and beryl in the Warby Range. 
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Hunting 

Duck-hunting during the open season is 
very popular throughout the Murray Vall­
ey area, with both local and Melbourne-

based shooters. Open season for wild 
duck is generally declared between March 
and May. Both public lands and freehold 
lands are shot over. Local concentrat­
ions of game birds occur on rivers. 
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swamps, blllabongs, and dams throughout 
the study area. The Irrigation districts 
are very popular due to the numbers of 
duck that the water attracts. Of the 
five State Wildlife Reserves (Morphett, 
Dowdle, Tragowel, Hird, and Johnson 
Swamps) , only Tragowel Swamp is closed 
to duck-hunting during the open season. 

The main species of duck hunted in the 
area are the black duck, grey teal, wood 
duck, and mountain duck. Less common 
species hunted include chestnut teal, 
hard-head duck, pink-eared duck, and 
blue-winged shoveler. 

Foxes and rabbits are hunted for sport, 
for Income, and for vermin control. 
Pigs are hunted in the Barmah Forest. 

Fishing 

Recreational fishing is one of Victor-
la's most popular leisure activities; 
a public opinion poll has indicated that 
approximately 1 million (35^ of the 
State's population) go fishing at least 
once a year. Of course, not all of 
these anglers use the Murray and other 
local waters for fishing, but a substan­
tial proportion probably would, as fish­
ing is very popular and widespread 
throughout the area in lakes, streams, 
irrigation channels, and rivers. 

Many Victorians fish the Murray River. 
As this is New South Wales water, they 
need an amateur Inland fishing licence 
for New South Wales. They require a 

Victorian amateur fishing licence to 
fish all other rivers, streams, and wat­
er bodies in the study area. 

On the Victorian side, the Murray offers 
the angler some 600 km of river frontage 
- most of it public land. The flow of 
the river is governed by the system dams 
and weirs, and fluctuations in the river 
level influence the fishing. 

The river is best fished when the level 
is steady after an increased flow. As 
the Murray contains snags, the best 
catches are usually taken from boats. 
Fish caught in the Murray are Murray cod 
(ranging up to 52 kg), tench, redfin, 
crayfish, golden perch, silver perch, 
European carp, yabbles, and catfish. 

The Ovens River is rated average for 
red fin and high for Murray cod, with 
considerable potential for Murray perch 
in the section downstream of Wangaratta. 

The Goulburn River is rated high for 
recreational fisheries associated with 
Murray cod and golden perch, and also 
has considerable potential for develop­
ment and conservation of other fisheries 
associated with trout, cod, and Macquar­
le perch. 

Although relatively low in sport fishery 
potential, the Campaspe River has value 
for redfin perch. 

Lake Mokoan is popular for fishing, par­
ticularly along the outfall channel. 
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where good catches of redfin are to be 
had. 

Boating and canoeing 

Power-boating, sailing, water-skiing, 
and canoeing are popular forms of out­
door recreation here. 

The Murray River is very popular for 
power-boating and water-skiing, while 
Lake Moodemere, near Rutherglen, is pop­
ular for both these sports, as is the 
Goulburn River. 

Houseboats on the Murray River are very 
popular with holiday-makers. They allow 
freedom of movement along the river and 
the novelty of a unique form of accomm­
odation . 

Paddle-steamer cruises of the Murray -
both day and overnight trips - are pop­
ular and attract many visitors to the 
river and to Echuca, where the paddle-
steamers are based. 

Lake Mokoan provides a popular sailing 
venue for the people of Benalla and Wan­
garatta, while Lake Boort Is popular 
with the local people for all forms of 
water-based recreation. 

The reaches of the Loddon, Campaspe, 
Goulburn, Broken, and Ovens Rivers that 
traverse the study area are serviceable 
for boating, but have a low usage level 
for this purpose because of the general­
ly slow stream flow. The Murray River 
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Houseboats provide a 
unique way of exploring 
the Murray and the local 
r i v e r i n e f o r e s t s 

is popular for touring canoeing. Canoe­
ists come from all parts of Austrlla to 
take part in the annual Red Cross Murray 
River Marathon - from Yarrawonga to Swan 
Hill. 

Future demand 

A number of factors are expected to 
markedly increase recreation pressures 
on public land in the study area. Sig­
nificant population growth in Melbourne 
and regional centres such as Echuca, 
Shepparton, and Albury—Wodonga may lead 
to greater recreational use of this pub­
lic land. 

Other factors increasing the demand for 
recreation include greater leisure time. 

mobility, environmental 'awareness' , 
and disposable incomes, combined with 
Improved access and facilities. Plann­
ing for outdoor recreation must cater 
for these increases, but must also be 
flexible in order to cope with possible 
changes in the nature of the demand. 
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I6. TIMBER PRODUCTION 

The forests of the Murray Valley area 
have, since the earliest days of Europ­
ean settlement, been utilized for the 
production of durable timbers. Victoria 
is not well endowed with extensive 
resources of durable timbers: however, 
the area contains a significant prop­
ortion of those it does have, mainly the 
riverine red gum forests. For this 
reason, and their accessibility, these 
forests have been, and remain, important 
in supplying the demand for durable tim­
ber products . 

Production levels of the durable timbers 
from the public land have declined over 
the last two decades. Despite this dec­
lining productivity, the Industry still 
has local economic Importance. 

History of Timber Production 

The forests and 
provided the Abo 
Implements, and 
brought greater 
initially they t 
materials and fu 
they cleared the 
for agriculture 
fencing material 
and to supply th 

woodlands of the area 
rigines with shelter, 
food, European settlers 
demands, however: 
ook only local building 
elwood, but subsequently 
forests and woodlands 

and cut the trees for 
s, for railway timbers, 
e timber industry. 

From the first days of European settle­
ment, timber production mainly supplied 
local consumption. From about I865, 
however, the advent of river transport 
coupled with the burgeoning of the 
State's railway system greatly increased 
timber production, mainly concentrated 
on the river red gums beside the Murray. 
Early production was for sawn sleepers 
and heavy construction timbers. 

The paddle-steamers consumed firewood in 
substantial quantities in their boilers 
as they plied upstream and downstream of 
Echuca - estimates suggest that an aver­
age steamer burnt half a tonne of fire­
wood an hour in its boiler. 

During the l870s and I880s at the height 
of the river transport era, many saw­
mills came into existence to cater for 
the demand. Some were located in the 
forest, such as those at Barmah and Gun­
bower Island. Echuca, with its rail 
link to Melbourne and port facilities, 
became the main centre for timber pro­
duction in the area. Its proximity to 
the Barmah Forest ensured that this was 
heavily cut to meet the demand. 

Generally, local timber production since 
the 1920s has been controlled. Efforts 
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were made in a number of forest areas to 
tend the forests and ensure future supp­
lies. 

Although the production level of prod­
ucts such as piles, beams, and posts de­
clined as demand for these fell, levels 
of licensed production steadily increas­
ed from the 1920s onwards, reaching a 
peak in the two decades from 1940 to 
i960. This peak was due to wood short­
ages during World War II and the post­
war timber shortages. 

Since the 1960s timber production here 
has steadily decreased, but the demand 
for the types of timber products the 
area produces remains strong. 

River red gum 

Local river red gum forests - the most 
extensive and most useful of the forest 
types here - have been extensively harv­
ested since the l880s. Their timber has 
been used throughout Victoria for con­
struction, rail sleepers, and harbour 
construction. During the last 50 years, 
about 75% of the State's red gum sawlogs 
have come from the study area. 

The timber Industry based on river red 
gum initially supplied the settlers with 
their firewood and building needs. The 
first red gum sawmill was established at 
Moama in 1856. 

With the advent of river-boat transport 
and the rail-head at Echuca, the forests 

along the Murray River - particularly 
those located at Barmah and Gunbower 
Island - were heavily cut. 

Cutting was uncontrolled and extremely 
wasteful. Even when forests were flood­
ed, exploitation went on: tree-fellers 
stood on specially designed punts that 
were anchored to either side of the tree 
to be felled. This resulted In consid­
erable waste, as stumps up to 3 m in 
height were occasionally left. 

The river boats, powered by red gum 
firewood, dragged immense quantities of 
timber away from the forests, to be sawn 
at Echuca, 

In addition, river boats transported 
sawn red gum to the rail-heads from saw­
mills located in the forests along the 
Murray River, 

Felled trees were dragged to the river's 
edge by bullock teams, then attached to 
barges for transportation by steam tug, 
either up- or down-river, to the mill. 

These barges were hug 
craft with outriggers 
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Although the river transport system had 
seriously declined by the early 1900s, 
timber production in the forests along 
the Murray River continued, as the rail­
road system had already been extended to 
the areas previously served by the river 
boats. Bullock teams provided transport 
to the railhead. 

In addition to sawlogs, river red gum 
was cut for hewn sleepers, but this pro­
duction did not reach significant levels 
until the 1920s. 

Red gum poles, piles, and beams were 
initially produced to construct wharves 
for the river boats, and production 
increased from I865 to supply material 
for the Geelong and Melbourne harbour 
works. Since 1926 only minor quantities 
of these have been produced from the red 
gum forests. 

Fencing materials have always been 
sought by farmers, and their production 
from red gum forests over the last cent­
ury has always been significant. 

Red gum poles were first used to support 
telegraph lines during the early 1900s 
and power transmission from about 1920. 

With the introduction of the barrow saw 
(swing saw) in the 1950s for the produc­
tion of sleepers, sleeper offcuts became 
available. These offcuts have been and 
are still in demand because of their 
suitability for landscaping and garden 
purposes. 

The river red gum woodchip industry 
(produced using sawmill waste) commenced 
in 1979. These woodchips have found a 
ready market as a garden mulch and for 
landscaping. Currently production is 
17,000 tonnes per year. 

Charcoal production from river red gum 
timber has spasmodically taken place 
since the 1930s, but production has been 
generally low. 

During the 1920s kino, a red gummy exud­
ate rich in tannins, was produced from 
red gum. In 1928/29, some 2,300 kg of 
it was produced for use in the tanning 
Industry. 

Since settlement, the swamps away from 
the main river courses have provided a 
minor source of river red gum. Over the 
years, many of these swamps have been 
used to store irrigation water or as 
pondage for drainage water. This use 
has often resulted in the loss of pro­
ductive areas of river red gum or, as is 
the case in Lake Mulwala, killed the 
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Black box i s popu la r wi th l o c a l f a rmers , 
f o r use as fence p o s t s 

stands by flooding or made them inac­
cessible . 

Estimates suggest that, since timber 
utilization began in the l860s, 2,5 
million cubic metres of river red gum 
logs have been removed from the Barmah 
Forest. 

Other durable species 

Forests of other durable species - of 
box, ironbark, stringybark, and white 
cypress pine - mainly grew on the 
riverine plains or the highland rem­
nants when Europeans settled the area. 
They were initially utilized for fencing 
materials, firewood, and, in the case of 
white cypress pine, for house construc­
tion . 

Since settlement, clearing for agricul­
ture and utilization for timber products 
has limited these forests mainly to pub­
lic lands. 

Such an area of public land is the Warby 
Range, where red stringybark and white 
cypress pine have been intensively 
milled while red box was used for dur­
able fencing. Much of the Blakely's red 
gum has been cut for firewood. This has 
resulted in the present poorly formed 
coppice regrowth that occupies the 
Range, 
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production of some 5,000 such posts in 
the early 1960s has increased to 17,000 
over the last 5 years. This increase 
reflects the demand for durable fencing 
materials and the general scarcity of 
timber in the surrounding cleared plains 
country. 

New South Wales forests 

River red gum forests across the river 
on New South Wales Crown land have had 
a similar history. 

In the early settlement days they formed 
part of grazing runs or leases - In some 
cases. Improvement Leases. As the need 
for retaining forest land as such was 
realized, these areas were made Timber 
Reserves and finally, during the period 
1914 to 1924, State Forests. 

Exploitation of these New South Wales 
river red gum forests commenced in the 
latter half of last century. A shortage 
of durable hardwoods in Victoria, com­
bined with the presence of a convenient 
natural system for water transport, re­
sulted in the establishment of a milling 
industry - which rapidly grew as settle­
ment proceeded. Mill logs were obtained 
mainly from areas Immediately adjoining 
the river, because of the easier access 
and the superior nature of the trees 
there. Fellers operated on a basis of 
single-tree selection, without regard to 
good forestry practice. This type of 
exploitation continued up to the early 
1900s. 

The first attempt to manage the forests 
came In I9l4, when Surveyor Harnett 
carried out topographical surveys of the 
main river red gum forest areas, includ­
ing broad mapping of forest types. These 
surveys formed the basis for working 
plans prepared in 19I8. 

Estimates of 2,000 to 3,000 s 
Hoppus per acre merchantable 
(with a 300 to 350 super feet 
increment) were assumed, and 
prescribed the removal of the 
able volume over a period of 
Fortunately, the milling Indu 
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yield calculated. Despite th 
attempt at management, timber 
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New South Wales f o r e s t s s u p p l y some 60% 
of r i v e r r e d gum s a w l o g s c u t l o c a l l y 
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was generally confined to the most con­
venient areas and the plans lapsed, 

Selective logging, mainly under licence, 
continued up to 1947. In 1944 the 
Murray Management Survey was instituted, 
to carry out investigations necessary 
to introduce Improved forest management 
here. The survey culminated in the 
preparation of a management plan for the 
river red gum forests. Introduced in 
1953. Besides prescribing the yield, 
the plan provided for the maintenance of 
adequate management records, the con­
struction of Improved access, and the 
logging of the management area by an 
order of working designed to achieve the 
maximum forestry benefit. 

Today the river red gum forests that 
abut the northern bank of the Murray 
River produce significant quantities of 
timber and are managed by the Forestry 
Cormnission of New South Wales under its 
Murray Management Area Management Plan, 
which is currently being revised. 

Current Timber Production 

The forests 

Responsibility for wood production from 
Victorian State forests rests with the 
Forests Commission. Timber products 
supplied to industry from within the 
study area include sawlogs, poles, 
piles, sleepers, bridge timbers, land­
scaping material, fencing material, and 
firewood. 

Most of the public land available for 
timber production is on the flood plain 
of the Murray River and its tributaries 
(see Map II). The main forest areas are 
at Barmah and Gunbower, with smaller 
occurrences along the rest of the Murray 
and along the Goulburn and Ovens Rivers. 
River red gum is now the only species 
providing sawlogs, piles, and large-
dimension bush-sawn timbers. 
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White cypress pine occurs in isolated 
stands throughout the study area, but 
the only large stand on public land is 
on granite hills north of Mitiamo. This 
species is highly prized for its beauty 
and durability, and is now mainly used 
for durable farm timbers. 

As little privately owned forest remains 
here, the forests on public land are 
locally important for the supply of tim­
ber products. 

The natural durability of the main tim­
ber species present makes them suitable 
for such purposes as construction tim­
bers, sleepers, and farm timbers, where 
durability and strength are required. 
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Production levels 

Victorian State Forests in the study 
area supply a range of wood products, 
shown in Table l8. 

The levels of production of the various 
products have altered over the years, in 
response to both demand and the capacity 
of the forest to supply. Regeneration 
has generally followed harvesting, and 
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Sawn timber 

Sawlogs are obtained from river red gum. 
Most of the timber is used in the Melb­
ourne area for specialist purposes -
house stumps, fence posts, landscaping. 

and specialty furniture - or by the 
Victorian Railways as heavy construction 
timber and sleepers. Since 1970 the 
study area has produced some 90% of the 
annual total of red gum sawlogs harvest­
ed under licence from Victorian forests. 

Table l8 

AVERAGE ANNUAL OUTPUT OF WOOD PRODUCTS - VICTORIAN STATE FOREST, 
MURRAY VALLEY AREA (1977/78 — 1981/82) 

Product Quantity Unit Approximate percentage by species group 

White 
Red gum Riverine Box— cypress 

box** ironbark pine 

Sawlogs 

Sleepers 

Plies, poles , 
and bridge 
timbers 

Fencing 
materials 

Firewood 

Sleeper 
offcuts 

Chips* 

Charcoal 

11,600 

66,400 

4,800 

58,000 

10,300 

15,300 

8,000 

200 

m^ 

number 

lineal 
metre 

number 

m3 

number 

tonne 

tonne 

100% 

lOOSS 

81% 

24% 

83% 

100% 

100% 

100% 

-

-

7% 

36% 

13% 
» 

-

—. 

10% 

8% 

4% 

2% 

32% 

* Average for 3 years only 

** Grey box, black box forests usually associated with the main river courses 
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Breaking down a 
r i v e r r e d gum 
aawtog u s i n g a 
twin o r Canad ian 
r i g 

The study area contains 10 sawmills, 
although the two located at Benalla and 
Violet Town draw supplies entirely from 
outside the area. The rest are located 
at Koondrook, Cohuna, Echuca (two), Bar­
mah, Picola, Mooroopna, and Rutherglen, 
and most cut logs from both New South 
Wales and Victorian forests. 

On a regional basis, encompassing the 
study area and the adjacent parts of New 
South Wales, the total annual supply of 
river red gum sawlogs is cuî rently about 
3̂,000 m3, made up approximately as 
follows: 27% from State Forests and 4% 
from private land in Victoria; and 62^ 

and 6% respectively from the adjacent 
State forest and private land in New 
South Wales. 

Piles, poles, and bridge timbers 

Large-dimension timber used in the round 
form Is sold by the lineal metre. Piles 
are now only supplied from the Barmah 
Forest for Victorian ports and harbours. 
Local farmers use poles obtained from 
the area's forests in farm structures. 

Local municipalities obtain timber for 
maintenance of the numerous timber 
bridges in the Irrigation areas. 
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Railway sleepers 

Railway sleepers Impose continual de­
mands on the durable-species forests of 
the region. River red gum is the only 
timber used at present, although other 
species such as black box, grey box, and 
red ironbark are suitable if trees of 
sufficient size are available. Sleepers 
are generally cut in the forest - from 
sawlog residues, poorer-quality trees, 

and thinnings in the denser stands. 
Some are produced from the sawmills in 
the region. 

VicRail is virtually the sole market, 
and production Is regulated by the allo­
cation of fixed quotas to a number of 
licensed cutters. 

On average, the total quantity obtained 
on a regional basis Is about 176,000 

Cut t i ng r i v e r r ed 
gum s l e e p e r s with 
a barrow saw 
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bush-sawn sleepers a year, of which 38% 
comes from public land in the study 
area. About 49% comes from public land 
In New South Wales, and the balance from 
freehold land in both States. 

Annually over the period 1977/78 to 
1981/82, the Murray Valley area has pro­
duced, on average, about half the 
sleepers harvested under licence from 
Victorian State Forests. 

Several sleeper-cutters also produce 
fencing materials and heavy landscaping 
timbers. 

Fencing materials 

Demand in the region for durable fencing 
materials continues at about the level 
of production that the forests can sup­
ply. This demand reflects both the need 
for replacement fencing and the increas­
ing Intensity of local agriculture. 
Traditional preference favours strong 
durable timber over alternative mater­
ials. Virtually all the output is used 
in the region and a significant propor­
tion is cut in the forest by the farmers 
themselves rather than by professional 
cutters. 

Sleeper offcuts are also In demand, for 
use as stockyard timbers. 

Firewood 

Firewood is cut from fallen or dry tim­
ber, and licensed output remains steady 

Firewood i s mainly cut from f o r e s t 
r e s i d u e - Gunbower F o r e s t 

at about 10,000 m^ per annum. About 58% 
supplies domestic consumption, and is 
mainly gathered by householders. Curr­
ently the Kraft Foods factory at Leltch-
vllle is the only major user of firewood 
for Industrial purposes. 

Landscaping materials 

Over the past decade, demand for durable 
species for landscaping materials has 
Increased. This began as a market for 
sleeper offcuts and slabs and now in­
cludes chipped residues from sawmills 
and from thinning operations. Output 
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River red gum wood chips 
a re popu l a r - f o r use in 
l andscap ing and as garden 
mulch 

• : • ' ^ . ^ ^ ' ^ ^ ^ 

from the study area in 198I/82 was 
17,000 tonnes. 

Charcoal 

Charcoal is produced from dry river red 
gum residue found in abundance in the 
Gunbower and Barmah Forests. The demand 
(although unpredictable) has averaged 
200 tonnes per annum over the last 5 
years but is at present decreasing. 

Charcoal 3 a maj or fuel source in devel­
oping countries, has the advantage over 
firewood of much-reduced weight per unit 
of energy output. In Australia at pres-
end, it is used only in specialist in­
dustries as a source of carbon or in the 
pi^oduction of certain filters. 

ift*--.*w»-.^. , 

; '':'^^/t^S 

Two commercial producers operate in the 
study area. One uses mobile steel kilns 
(which are set up on site) and the other 
has a fixed establishment near Picola. 

Employment 

The 1982 census recorded 174 people 
employed full-time and 67 people part-
time in procuring or processing forest 
produce obtained from the Murray Valley 
study area. Approximately 40 more 
people are employed in local sawmills 
that obtain supplies from elsewhere. 

Major products give rise to direct em­
ployment in the percentages: sawmilling 
67%; sleeper-cutting 20%; and landscap­
ing material l6%. 
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In general , c o n s t r a i n t s on supply allow 
l i t t l e opportunity for expansion of em­
ployment, although the landscaping mat­
er ials market i s expanding. 

Growth and Product ivi ty 

River red gum 

The fast-growing river red gum is the 
most important commercial eucalypt tim­
ber species in the study area. It can 
produce tall straight-boled trees when 
growing In relatively dense stands, but 
has a tendency towards heavy branching 
and short bole length in open stands. 

Water availability is the main criterion 
determining growth, and trees on good 
sites can grow in diameter at a rate of 
1 cm per year. Tree height may exceed 
50 m even in dense stands. In terms of 
volume production, the mean annual in­
crement may be up to 6 m3 per ha. 

Sawlogs are usually produced from trees 
that are 100 years old or more. Pro­
duction potential is assessed according 
to the estimated mature height of 
stands as follows: 

Best (Site 
Quality I) : 

Average (Site 
Quality II) : 

Low (Site 
Quality III) : 

30 m stand height 

21—30 m stand height 

<21 m stand height 

Generally, the future productivity of 
the river red gum forests depends on the 
provision of the appropriate flood reg­
imes for the maintenance of their health 
and vitality. 

Riverine box eucalypts 

The box species usually grow in pure 
stands. Black box (E. l a r g i f l o r e n s ) 
occurs on the clay soils in the west of 
the study area, while grey box (E, 
mic roca rpa ) can be found throughout. 
The largest stand of riverine box forest 
occupies the southern portion of Gun­
bower Island, and others also occur on 
the lower reaches of the Goulburn River, 
These comprise less than 10% of the 
utilizable forest area, but they supply 
most of the fencing materials. 

Box—ironbark 

Older trees of box eucalypts such as 
grey and yellow box and red ironbark can 
exceed 28 m in height, but most of the 
forest is currently regrowth following 
past utilization. 

Blakely's red gum {E. b l a k e l y i ) , which 
grows mainly on the granite hills of the 
Warby Range, is included In the box— 
ironbark type; in merchantable sizes it 
can produce similar timber products to 
those of the box eucalypts and has simi­
lar durability characteristics. 

Diameter growth in box—ironbark forests 
can reach about 0.5 cm per annum on the 
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better sites, but Is often much less on 
the poorer sites or sites where multi-
stemmed coppice growth is left untbinn­
ed. 

White cypress pine 

This naturally durable native conifer 
grows extremely slowly. Most of the 
white cypress pine at Terrick Terrick 
dates from I885, when extensive germina­
tion followed a fire. Farm timbers have 
been produced from progressive thinning 
of the regeneration. In an open-grown 
stand these trees have reached about 50 
cm in diameter (diameter growth of 0.5) 
cm per annum) and 13 m in height, while 
In a dense stand trees have reached only 
8 cm in diameter (diameter growth of 
0.08 cm per annum). 

Another cypress pine - C a l l i t r i s 
p r e i s s i i , ssp. m u r r a y e n s i s - occurs, 
although less frequently, with white 
cypress pine at Terrick Terrick, and the 
timber properties of these two species 
show no apparent differences. 

Private Commercial Forestry 

Poplar plantations 

The firm of Bryant and May has estab­
lished some 320 ha of popular plantation 
on irrigated sites in the Cobrawonga 
area. Most of the 1,500 m3 of wood pro­

duced annually is used to manufacture 
matchsticks. Poplar is generally un-
sulted to other uses, although the com­
pany is investigating its potential for 
use in the manufacture of cricket bats. 

The company sells poplar seedlings and 
cuttings to local land-owners for use in 
shelter belts for stock and crops, in­
cluding New Zealand gooseberries. 

References 

Bowden, N. (ed.) (1978). V i c t o r i a n Year 
Book 1978. 

Dexter, B.D. (I967). Flooding and re­
generation of river red gum. Eucalyptus 
cama ldu lens i s Dehn. F o r e s t s Commission, 
V i c t o r i a , B u l l e t i n No. 20, 

Forests Commission, Victoria (1979—82). 
Annual Report 1978/79; 1979/80; 198O/8I; 
and 1981/82. 

Hibbins, G. (1978). 'History of the 
Nathalia Shire.' (The Hawthorn Press: 
Melbourne.) 

Larkins, J., 
'Australia's 
Melbourne.) 

and Parish, S. (1982). 
Greatest River.' (Rlgby; 

Priestly, S. (1965). 'Echuca: a Centen­
ary History.' (Jacaranda Press: Bris­
bane . ) 



203 

17. AGRICULTURE 

Primary production throughout the Murray 
Valley area encompasses a wide range of 
activities - from timber-milling to 
wine-making - and includes agricultural 
activities such as grazing, cropping, 
and fruit production. 

Agriculture 
here; its es 
$300 million 
locations of 
ural pursuit 
the area is 
for that in 
generally us 
ion. Most o 
ed, and graz 
cover virtua 

is the dominant land use 
tlmated annual value exceeds 

Map 12 indicates the 
the various major agricult-
s. About 91% of the land in 
privately owned and, except 
the cities and towns, is 
ed for agricultural product-
f the private land is clear­
ing agistment or licences 
lly all the reserved forest. 

Soil type and the availability of irrig­
ation largely determine the type of 
agricultural pursuits. With such a high 
proportion irrigated by gravity alone, 
the study area yields a diverse range of 
agricultural products that support a 
substantial decentralized population, 
both on farms and in the many towns 
throughout the area. 

More than 7,000 farms produce a wide 
range of commodities from two main types 
of enterprise: dryland farming produces 

cereal crops, fat Iambs and wool, and 
beef cattle; and irrigation agriculture 
produces dairy products, pome and stone 
fruits, citrus fruit, vines, various 
crops, and fat lambs and vealers. 

Of the 14,126 km^ of agricultural land 
in the area, 50.5% supports dryland 
farming, 33% irrigated dairy farms, 2% 
Irrigated orchards, 0.5% dryland viti­
culture, and l4% low-lrrlgation-right 
mixed farming. 

Dryland agriculture 

Dryland farmers still depend on the 
traditional forms of agriculture that 
began more than 100 years ago. Cereals 
- wheat, barley, and oats - are the main 
crops while sheep, for both wool and fat 
Iambs, and beef cattle are secondary 
farm enterprises. Land utilized for 
dryland farming needs regular applicat­
ions of phosphate fertiliser in order to 
maintain productivity. The inclusion of 
subterranean clover in annual pastures 
enhances their grazing value and raises 
the nitrogen reserves of the soil. 

The sub clover ley farming system was 
developed at the Rutherglen Research 
Institute. 
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Development of new technologies for 
cropping - such as minimum tillage and 
weed control - and the identification of 
new crops, such as lupins, have Improved 
the profitability of dryland farming. 

Irrigated agriculture 

The forms of production from irrigated 
land depend on soil type and the amount 
of water available to the farm. These 
factors have determined farm size -
especially in areas developed by succes­
sive settlement schemes. 

Orchards occupy the better, lighter-
textured soils with Improved drainage. 

They average 20 ha, and such properties 
have what is still termed a '2 in I' 
water right: in the days of imperial 
measures, these farms received 2 acre-
feet of water per acre of land. Those 
in the Goulburn Valley on the lighter 
sandy-loam-type soil grow peaches and 
apricots, since these crops need good 
drainage, while pears (which can better 
tolerate poor drainage) are grown on the 
somewhat heavier types of soils. 

The heavier clayey soils are used for 
pasture production and cropping under 
irrigation. The most Intensively farmed 
land in this category Is used to produce 
perennial pasture for dairy cattle. 
Such farms average 40 ha, and, in Imper­
ial terms, have a I in I water right. 

Larger farms, avera 
have the lowest wat 
a I in 2 or even I 
use their water for 
prises. Including 1 
annual sub clover p 
ers use irrigation 
period of sub clove 
autumn to later in 
of these properties 
land farming. 

glng IOO ha in size, 
er right. These have 
in 3 water right, and 
a range of enter-
rrigated crops and 
astures. Such farm-
to extend the growing 
r - from earlier in 
spring. Large areas 
usually carry dry-

Farm Enterprises 

Dairying 

Ayreshire c a t t l e on i r r i g a t e d pas tures 

Dairying under irrigation is the most 
important agricultural Industry here, 
More than 3,500 dairy farms carry a 
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total of more than 350,000 milking cows. 
Gross value of production from this ind­
ustry in 1980/81 was about $l60 million, 
representing about one-third of the tot­
al Victorian dairy production. Tongala, 
Rochester, Cohuna, Tatura, Shepparton, 
and Cobram are noted dairying centres 
in the Murray Valley area. 

The milk produced supplies the liquid-
milk market or is processed in the many 
dairy factories. The area contains 
eight milk-processing factories (as well 
as a number of pasteurizing dairies and 
milk depots), which produce butter, 
cheeses, and different forms of dried 
milk products. 

An average dairy farm runs 100 milking 
cows (plus replacement stock) on 40 ha 
of land, which usually carries perennial 
pastures of ryegrass, white clover, and 
paspalum. Annual production is gener­
ally about l40 kg of butterfat per cow. 

Studies by the Victorian Department of 
Agriculture have shown that dairy farms 
in these Irrigated areas of northern 
Victoria are among Australia's most pro­
ductive and profitable. 

Cropping 

Cropping remains an Important form of 
agricultural production in both dryland 
and irrigated farm areas. 

On all dryland farms wheat is the chief 
crop grown. Soils and climate are gen­

erally suitable, so under reasonable 
growing conditions good yields are 
achieved in all areas, with the rich 
cropping soils around Dookie achieving 
the highest production. 

Barley and oats are also grown on dry­
land cropping farms, and more recently 
lupins and peas have been included in 
rotations. These provide useful cash 
crops and increase the yield of subse­
quent cereal crops. 

Ley farming systems are very important 
to dryland cropping farms. The sub 
clover and ryegrasses grown on the 'ley' 
phase are used mainly as fodder for 
sheep. 

Irrigation greatly enhances the whole 
cropping spectrum. It can Increase 
wheat yields threefold (up to 5 tonnes 
per ha), and can enable production of 
many other crops, such as sunflowers, 
lucerne, sorghum, millet, maize, and 
soybeans. These Irrigated crops have the 
potential to produce yields greater than 
those currently obtained if current 
farming techniques can be Improved. 

Agricultural crops grown throughout the 
area have a total value of the order of 
$75 million annually. 

Sheep 

Production of sheep was one of the earl­
iest agricultural pursuits in the area. 
In the pioneering days, the squatters 

86163/83-15 
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Sheep production ia c a r r i e d out in both 
dryland and i r r i g a t i o n farming areas 

raised sheep on the extensive runs they 
had adopted. 

Today, the sheep industry is much more 
intensive. It forms an important part 
of the rural environment in both dryland 
and irrigated farming enterprises, and 
produces both wool and prime lambs in 
association with cropping. 

Sheep production under irrigation, or in 
the higher-ralnfall zone in the east of 

the study area, utilizes crossbred ewes 
(Merino x Border Leicester) with meat-
type rams (Dorset), The animals graze 
annual pastures of sub clover and rye­
grass and produce top-quality prime 
Iambs. The crossbred ewes also yield a 
valuable wool clip. 

In the drier areas sheep enterprises are 
based on wool production from Merinos, 
with self-replacing flocks. Surplus 
wethers are sold for live exports. 

The seep Industry here returns more 
than $45 million to the area annually. 

Beef 

Similarly, beef production is carried 
out on both dryland and Irrigated farms. 
Generally, beef production responds more 
favourably to profitable market trends 
than that of sheep, with farmers utiliz­
ing the vealers as a cash crop. 

The value of the beef Industry to the 
area varies considerably, but at present 
is about $20 million annually. 

Fruit 

Irrigated areas around Shepparton and 
Cobram are major districts for the prod­
uction of pome and stone fruit, with 
some citrus and vine fruits being grown 
also. 

The famous canning pear variety Williams 
Bon Cretien grows as well in and around 
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Pear o r c h a r d b l o s s o m i n g 
- S h e p p a r t o n 

the Goulburn Valley as anywhere in the 
world, while the district also produces 
clingstone peaches for canning and apri­
cots, apples, and plums for processing. 

Apple and pear varieties for marketing 
as fresh fruit in Australia and overseas 
are also grown in the area. 

At present this Important fruit industry 
la going through a very difficult re­
adjustment period. Markets in Europe 

have virtually been closed to imports by 
the development of the European Economic 
Community. As a consequence, the number 
of growers in the industry has fallen 
from 850 to 500 in the last decade. 

Growers are adjusting to this situation 
in two ways - by moving out of fruit 
production altogether, or by rearranging 
the mix of fruits so as to produce less 
canning fruit but more for the fresh 
fruit market. This has led to the clos-
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ing of the Kyabram fruit-canning fac­
tory, while the remaining two - Ardmona 
Fruit Products in Mooroopna and Sheppar­
ton Preserving Company in Shepparton -
are attempting to rationalize and diver­
sify their canning production. 

Some small but significant areas near 
Koondrook and Cobram produce citrus 
fruit. 

Viticulture 

While the Goulburn Valley produces some 
grapes, the best-known vine district in 

the study area is in the east, near 
Rutherglen. Vines were first planted 
there after the gold rushes in the mid 
l800s, and the district has developed a 
well-deserved reputation for its full-
bodied table wines and fortified 
spirits, especially liqueur muscats. 

The potential of the Irrigated districts 
to produce table grapes is still limited 
by the historical delineation of phyll­
oxera infestations. In the late l800s 
and early 1900s, the phylloxera aphid 
devastated vineyards throughout the 
area. Prohibitions were then introduced 
to prevent the spread of this Insect -
whether on grapes or on rooted vines. 
While these prohibitions remain, the 
development of table grapes in these 
districts is prevented by law. 

Vegetables 

A range of 
ally In the 
of economic 
More than 6 
processing-
Traditional 
transplant! 
harvesting, 
(3—6ha). 
strong move 
fields and 
occurred. 

vegetables are planted annu-
study area, but the only one 
importance is the tomato, 
0% of Australia's entire 
tomato crop is produced here. 
ly, tomatoes were grown by 
ng seedlings and hand-
hence plantings were small 
In recent years, however, a 
to direct-seeding of tomato 

machine harvestIns has 

Pick ing p e a r s a t Ardmona 

The new techniques have enabled growers 
to plant areas of up to 40 ha, which has 
resulted in better financial returns. 



209 

Pigs 

One-quarter of Victoria's pig-breeding 
herd is contained within the study area. 
The shires of Cohuna, Deakin, Rochester, 
Rodney, and Shepparton have pig popula­
tions among the highest in Victoria, 
With a move towards intensive production 
and a significant reduction of small 
enterprises in this Industry has come a 
weakening of its traditional association 
with the dairy Industries. Most pigs in 
the study area are fed cereal-based 
rations, with a minority fed dairy by­
products , 

Pigs produced in the study area had a 
gross value of $16.5 million in 198O/81. 

Research Stations and Colleges 

The Department of Agriculture has a num­
ber of agricultural research stations 

located in the area: the Irrigation 
Research Institute at Tatura, the Animal 
and Irrigation Pastures Institute at 
Kyabram, and the Rutherglen Research 
Institute, south-east of Rutherglen. 
During 1983, Dookie Agricultural College 
becomes the Dookie Campus of the Victor­
ian College of Agriculture and Horticul­
ture . 

Irrigation Research Institute, Tatura 

The Institute was originally established 
as a horticultural research station in 
1937, to select new varieties of peaches 
and pears for the Goulburn Valley cann­
ing industry. 

Research work Included field trials to 
test pruning methods, soil management, 
timing of irrigation, and fertilizing 
inputs and weediclde requirements for 
orchards in the Goulburn Valley. 

Following restructuring of the Depart­
ment of Agriculture in 1976, the Horti­
cultural Research Station became the 
Irrigation Research Institute, one of 
five research Institutes in the Division 
of Plant Research. 

The Institute occupies 42 ha of public 
land and employs a staff of 80. Current 
research emphasis is being placed on 
laboratory work and field instrumenta­
tion rather than field trials. Research 
activity Is being directed into three 
areas: row and field crops, horticulture 
and irrigation technology, and salinity. 
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Animal and Irrigated Pastures Research 
Institute, Kyabram. 

Occupying 250 ha of purchased freehold 
land and administered by the Department 
of Agriculture, the Institute undertakes 
research into animal production on irri­
gated land. It lies 1 km south of the 
town of Kyabram, in the centre of the 
Victorian irrigation areas. At present 
its research is concentrated on dairy 
production, as this is the major animal 
industry in irrigated areas. 

The Institute commenced exp 
in 1959 on fertilizers for 
production of prime lambs, 
ducted research into water 
species, soil amelioration, 
superphosphate, sheep stock 
beef and dairy stocking rat 
prevention. Other research 
igated tomatoes, row crops, 
and lucerne. 

erlmentation 
pastures and 
It has con-

use, pasture 
the use of 
ing rates, 
es, and bloat 
has Invest-
field crops. 

In 1979, the Institute restricted its 
research work to dairying, but this in­
cludes research into pasture production, 
crop production, and pasture and crop 
utilization by cows. 

Dookie Agricultural College 

The College occupies 2,448 ha of public 
land and encompasses a range of soil 
types and topographic features. Notable 
features Include the frontage to the 
Broken River, wooded hills and a signif­
icant portion of Mount Major (380 m 

Dookie Agr icu l tu ra l College 

above sea level), and a 150-ha native 
eucalypt forest. 

The College farm ar 
to provide students 
to develop farm ski 
ion of the ongoing 
opments in agricult 
the College include 
piggery of 240 sows 
stud of 200 breeder 
flock, a crossbred 
ard of 8 ha, and a 
income of the farm 
June 1982 exceeded 

ea has been developed 
with an opportunity 
lis and an appreclat-
technological devel-
ure. Activities at 
a minimal-disease 
, a Poll Hereford 
s, a Merino sheep 
sheep flock, an orch-
4-ha vineyard. Gross 
for the year ending 
$460,500. 

The land on which the College and its 
farm are located Is assigned under the 
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Agr icu l tu ra l Educat ion Act 1958 for 
agricultural education. 

Rutherglen Research Institute 

Situated 7 km south-east of Rutherglen, 
the Institute is the dryland cropping 
information centre for northern and 
north-eastern Victoria. It occupies 800 
ha and employs a staff of between 65 and 
70 people. Although it had Its beginn­
ing as a vlticultural college, the Ins­

titute is limiting its research In this 
field, which It will carry out in assoc­
iation with district vignerons. 

The Institute conducts farming-system 
researcy Involving the production of 
crops, pasture, and livestock, and their 
integration into a single farm unit. 

Its research is primarily aimed at In­
creasing the productivity of mixed farms 
situated on the neutral to acid soils. 

Foden engine with chaf f c u t t e r and steam p ipe to dampen hay, Boort 1920 
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where subterranean clover is the major 
pasture legume. It pioneered much of 
the early work on topdresslng with 
superphosphate and the Inclusion of 
clover leys in crop rotations. 

Over a long period, the Institute has 
played a major part in altering agricul­
tural use of the higher-rainfall parts 
of the wheat belt. 

In recent years, it has been responsible 
for demonstrating the practicability of 
sowing crops without any seed-bed prep­
aration - known as direct drilling - and 
for the development of techniques that 
enabled lupln-cropping to be established 
as a commercial enterprise. 

The Institute currently lists 19 major 
research projects, including: 

* Improving lambing performance of 
sheep in north-eastern Victoria 

* assessment of sheep carcass charac­
teristics and their relation to pro­
duction systems and marketing needs 

* Improved wheat production in north­
eastern Victoria by tillage, rotat­
ions , and fertilizers 

* improved pasture production in north­
eastern Victoria 

* the production of rape seed varieties 
with improved yield, oil-yield and 
quality, and field characteristics 

Grazing on Public Land 

Grazing of public land by domestic anim­
als is a well-established historical 
practice and has been carried out in the 
study area since European settlement. 

Earliest records of grazing by domestic 
animals on the public land are those of 
Edmund Curr. During the decade l84l— 
51, Curr (a squatter) regularly drove 
sheep from winter runs in southern Vict­
oria to the luxuriant summer pastures of 
moira grass that developed in the Barmah 
Forest after the winter—spring flood­
ing. 

Since those days, forest grazing has 
gradually come under government control 
and has continued as an important ad­
junct to the local farming community, as 
it allows extra stock to be carried over 
the dry summer and autumn. 

Grazing of public land is either by lic­
ence or agistment permit. 

Licensed grazing involves a rental (be­
ing set for a specified period), based 
on the carrying capacity of the area and 
charged on a per-hectare basis. There 
is a minimum licence fee. The licence 
may specify other conditions pertaining 
to the grazing use. 

In agisted grazing, the public land man­
aging authority regulates the number of 
stock permitted to graze on a given area 
according to the condition of the ground 
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Cattle grazing in reserved fo res t 
- Cobram 

vegetation. Rent is paid on a per-head 
basis over a specified period. 

Grazing on reserved forest is controlled 
by the Forests Commission, Grazing on 
other Crown land is controlled by the 
Department of Crown Lands and Survey. 

Virtually all of the reserved forest in 
the study area, except the Warby Range, 
is grazed. Grazing is carried out under 
licence or by agistment and mainly in­
volves cattle, sheep, and horses. 

In addition, many of the smaller blocks 
of other Crown land managed by the De­
partment of Crown Lands and Survey have 
grazing licences over them. 

No licensee depends completely on public 
land for his livelihood. Forest grazing 
may be considered to be of value to the 
farmer, as it supplements production 
from his freehold property. It Is par­
ticularly valuable during droughts, when 
food on the farm is in short supply. 
The best management usually involves 
grazing forests adjacent to the licens­
ees ' freehold land, as is the case along 
the Ovens River, 

Throughout the study area the stocking 
rates vary according to the quality of 
the site, season, and market trends. 

Map 12 shows the major areas of reserved 
forest currently held under grazing lie-
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ence or agistment. They consist mainly 
of river red gum forests and box forests 
(the notable exception being the callit­
ris forests at Mount Terrick Terrick and 
the red ironbark--box forests at Killa­
warra) . 

Licensed grazing, reserved forest 

Annually renewable occupation licences 
authorize grazing on some 36,000 ha of 
reserved forest, encompassing various 
forest types. Rental, paid on a per-
hectare basis, depends on the carrying 
capacity of the land. There is a mini­
mum licence fee. 

During 1982, 291 grazing licences cover­
ed some 36,000 ha of reserved forest, on 
which 256 Individual licensees grazed 
cattle, sheep, and horses. Rentals 
ranged from $0.48 to $2.66 per ha, with 
the minimum licence fee being $25.00. 
Total rental from these licences amount­
ed to $46,000 in 1982. 

Most of the licence areas are small. Of 
the 291 licences, 39% covered less than 
20 ha, 20% between 20 and 50 ha, and 23% 
between 50 and 15O ha. Only 2% of the 
licences covered areas greater than 
1,000 ha. 

Licensees use their areas regularly and 
have fenced most of them, which usually 
adjoin licensees' freehold property. 

The main forest types grazed under lic­
ence are the river red gum forests along 

the Ovens, Goulburn, and Murray Rivers, 
the black and grey box forests adjoining 
these, and the box—ironbark forests at 
Killawarra, where the whole block Is 
grazed by sheep. 

In the Cohuna area, the forests adjacent 
to the irrigated dairy farms are grazed 
by dried-off dairy cows. 

On other Crown land 

The Department of Crown Lands and Survey 
generally issues three forms of licences 
for grazing on other Crown land. 

The first type (section I30 grazing lic­
ences) cover small to large blocks of 
Crown land. These have a minimum fee of 
$50,00, and an estimated 300 — 400 apply 
within the Murray Valley study area. 

Licences of the second 
frontage licences - cov 
frontages and are issue 
land-owners. These Ilc 
occupy Crown land, enab 
fencing costs and give 
water. Minimum fee for 
tween $25 and $50 depen 
At least 1,000 of these 
In the Murray Valley st 

type - water-
er Crown stream 
d to adjoining 
ense them to 
ling them to save 
stock access to 
these ranges bo­
ding on the area, 
licences apply 

udy area. 

Unused-road licences (the third form) 
are Issued to adjoining land-owners to 
cover roads declared unused by the 
Shires. These save land-owners the cost 
of fencing and give limited grazing. 
The minimum fee for these also ranges 
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between $25 and $50, depending on the 
area. It is estimated that as many as 
2,000 of them apply in the Murray Valley 
study area. 

Cultivation on grazing licences can only 
be permitted by the Minister of Lands If 
its purpose is to control vermin or 
noxious weeds, but can be permitted more 
widely on frontage or unused-road lic­
ences . 

Agisted grazing 

Currently, 50 stock-owners agist some 
2,000 cattle on 45,000 ha of reserved 
forest in the study area, comprising 15 
agistment areas located around Gunbower, 
Barmah, Cobram, Boosey, and Mount Terr­
ick Terrick, Nine of these sites adjoin 
fenced areas within the 2,50-0-ha 
callitris—box forest at Mount Terrick 
Terrick, 

Currently, the stocking rate is only 
one-third of the level attained prior to 
the slump in beef cattle prices that 
occurred during the 1970s. 

The agisters usually have farms near the 
forest, but not necessarily abutting the 
agisted public land, as Is the case with 
licenced grazing. The largest agistment 
area ~ 22,260 ha - forms the bulk of the 
Barmah Forest. Annual stocking is 
determined by a committee of Forests 
Commission personnel and local graziers, 
and the Forests Commission employs a 
herdsman. 

\ k ' ^ .."̂i ' ••̂' 
• * • . " • 

•^-:A^ 
• % • * * 

C a t t l e hooves can cause pugging of the 
s o i l - Benwell f o r e s t 

Agistment in the Barmah Is restricted 
to persons who live in the Shire of 
Nathalla while in the Qunhov^ev Forest it 
Is restricted to persons who live within 
a 25-km radius of the forest. 

The Department of Crown Lands and Survey 
was recently given the power to issue 
agistment permits over other Crown land. 
Although low at present, the number of 
these in the study area is increasing. 

Impact of grazing 

Relatively little is known about the im­
pact that grazing by introduced stock 
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has on the natural vegetation in the 
Murray Valley area. 

It is known that grazing animals such as 
cattle are selective feeders, and there­
fore have the potential to Influence the 
florlstics of the area grazed. In some 
parts of the public land, this selective 
grazing has probably initiated a change 
in the understorey community - from one 
dominated by perennial summer-growing 
indigenous species to one dominated by 
annual alien species. Changes in ground 
flora depend on the effective stocking 
rate and the severity of the season. 

If grazing affects the composition of 
the understorey flora it may also have 
an effect on the ground-dwelling fauna-
through the alteration of the habitat. 

Grazing may also aid the establishment 
of alien plants through the reduction of 
competition from indigenous species, 
localized nutrient enrichment, creation 
of bare gound, and the transportation 
of seeds. 

It Is also known that grazing pressure 
is not necessarily distributed evenly. 

Even with low stocking numbers, localiz­
ed heavy grazing may occur in areas such 
as those near water points. Introduced 
stock such as cattle and sheep have a 
greater capacity than the soft-footed 
indigenous animals to compact or cut up 
the soil surface with their hooves. In 
areas of localized heavy grazing, this 
may contribute to soil erosion. 

While grazing in riverine forests may 
benefit the regeneration of river red 
gum (by reducing moisture competition), 
in woodlands it may (in association with 
rabbit infestations) retard the regener­
ation of trees such as C a l l i t r i s and 
C a s u a r i n a spp. 

Grazing of the public land in the Murray 
Valley area is often used as a fire-
management tool. It reduces the fire 
hazard - through removal of the standing 
bio-mass that would become fuel for a 
summer bushflre. 

The impact of grazing on the vegetation, 
soil, native wildlife, and recreation 
may be reduced by maintaining a light 
stocking rate, to ensure that the avail­
able forage Is undergrazed. 
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APICULTURE 

The apiculture industry depends on the 
introduced honey bee, Apis m e l l i f e r a . 
This social Insect collects and stores 
quantities of plant nectar as a carbo­
hydrate food source. The excess is 
harvested as honey. In the process, the 
bees also collect pollen on specially 
adapted hairs on their rear legs. Pollen 
is a protein food that they store, along 
with nectar, for feeding. The pollina­
tion activity of honey bees, especially 
in relation to agriculture and horticul­
tural crops, is probably more important 
than their commercial value as producers 
of honey . 

Public lands of greatest Importance to 
the apiculture Industry in the area are 
the reserved forests located along the 
Murray, Ovens, and Goulburn Rivers. 
These contain river red gum stands that 
average one heavy summer flowering every 
4 years. 

Other areas of reserved forest, contain­
ing box—ironbark—stringybark eucalypts 
(as at Killawarra and the Warby Range), 
have Importance for the industry because 
of their species diversity and the re­
sulting varieties of honey produced. 
The Warby Range and Killawarra forests 
are also valued for overwintering, as 

they are generally warmer and more 
accessible in winter than the river red 
gum areas, 

Throughout the Murray Valley area, road­
side verges, stream frontages, and small 
blocks of Crown land carry native vege­
tation. These also provide Important 
sources of nectar and pollen for the 
apiarists. 

Commercial bee-keeping is a 'm 
industry. Operators truck the 
to areas of high nectar yield, 
the honey flows of different e 
They also travel to overwinter 
where the bees can build up th 
of pollen. Although they are 
terms of access to honey flows 
out Victoria, individual apiar 
to operate in certain parts of 
area. 

igratory' 
ir hives 
following 

ucalypts, 
ing sites, 
eir stocks 
mobile In 
through-
ists tend 
the study 

Some 80 apiarists regularly operate more 
than 23,000 hives in the study area, but 
these numbers could Increase greatly in 
seasons when prospects are greater here 
than in other parts of the State, 

The bulk of Victorian honey is sold to 
large processors, who clarify and pack 
it for export and for the home market, 
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Most bee-keepers also maintain a local 
trade in their own areas. About half 
the annual Australian production is ex­
ported, mainly to the United Kingdom, 
but the finest honeys - such as that of 
river red gum - are almost entirely con­
sumed on the home market. 

Apiarists also harvest quantities of 
beeswax, a product with many uses, in­
cluding cosmetic and polish manufacture. 

Honey valued at more than half a million 
dollars and beeswax worth around $34,000 
are produced here annually. This is the 
value of direct production within the 
area and does not take account of pro­
duction elsewhere following bulld-up and 
preparation of bees in the study area. 

It is estimated that about 5—10% of 
Victoria's honey products come from the 
study area. This proportion is extreme­
ly variable, however, and could be 
significantly higher in years when heavy 
flowering occurs. 

Important plant species 

Eucalypts are the most important honey-
producing species, but others - which do 
not produce high nectar yields, or on 
their own produce a poor-quality honey -
can be particularly important for brood 
rearing. These include wattles, she-
oaks, sweet bursaria, and lignum. The 
following species are the main eucalypt 
honey flora and are listed in order of 
importance. 

River red gum ( E u c a l y p t u s 
is a valuable tree for th 
It often secretes nectar 
and is one of the heavies 
yields a straw-coloured h 
so dense as that from yel 
with a very good flavour, 
pollen in great quantltie 
makes it extremely valuab 
in pollen-deficient areas 
ey yields of 27 kg per hi 
obtained, 

camaldulensis) 
e bee-keeper. 
very profusely 
t yielders. It 
oney, not quite 
low box, and 
It produces 

s, and this 
le when grown 

Average hon-
ve per year are 

Grey box (E. mic roca rpa ) produces honey 
of excellent-flavour, amber coloured when 
pure. It also produces large amounts of 
cream-coloured pollen, which is import­
ant to the Industry, as this is the only 
available source at the season's end -
that is, around autumn. Average annual 
honey yields are about l4 kg per hive. 

Blakely's red gum (E. b l a k e l y i ) , also 
known as hill gum by bee-keepers in the 
area, produces a good honey with average 
yields of 9—I4 kg per hive per year. 

Yellow box (E. m e l l i o d o r a ) regularly 
yields nectar to produce one of the 
best-quality honeys available. Bees do 
not collect its pollen, however, and 
would soon deteriorate without access to 
an alternative pollen source. 

Red ironbark (E. s i d e r o x y l o n ) yields 
copious quantities of nectar to produce 
first-grade honey, but (like yellow box) 
produces little pollen. Average annual 
honey yields are about 20 kg per hive. 
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Beehives s i t u a t e d in 
reserved fo r e s t , Gunbower 
Is land State Forest 
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Black box (E. l a r g i f l o r e n s ) produces a 
good-quality honey with a medium flavour 
and medium amounts of cream-coloured 
pollen. Honey yields average 27 kg per 
hive per year. 

Red box (E, p o l y a n t h e m o s ) produces a 
good-quality honey, but nectar flows are 
unreliable. Virtually no pollen is 
yielded. Average honey yields of 2 kg 
per hive per year are obtained. 

Red stringybark (E. maororhyncha) varies 
in both nectar and pollen yield. It 
produces a medium-grade honey, with av­
erage annual yields of 5 kg per hive. 

Longr-leaf box (E. gon ioca lyx) produces a 
medium- to dark-coloured honey of reas­
onable flavour and is a prolific yielder 
of pollen. Bees winter well on it. 
Average honey yields of 2 kg per hive 
per year are obtained. 

White box (E. a l b e n s ) yields profuse 
amounts of nectar and produces a first-
class honey of light colour and mild 
flavour. It is not a reliable yielder 
of pollen. 

On agricultural and horticultural land, 
lucerne, seed crops, and various clovers 
are important sources of nectar and 
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pollen. Declared noxious weeds such as 
Patterson's curse, thistles , and black­
berries are also important sources. A 
potential disadvantage in utilizing any 
of these plants lies in the application 
of pesticides - to protect the former 
group and kill the latter - that can 
rapidly decimate a whole apiary. 

Licensed bee-keeping on public land 

On private forested and agricultural 
land, siting of hives is by arrangement 
with the land-owner. 

Licensing of bee sites in reserved for­
est is carried out by the Forests Comm­
ission. The I'eserved forest is divided 
up into a system of licensed sites -
either temporary or permanent. 

A permanent site has its centre marked 
in the field and generates a licensed 
bee range of 1.6-km (1-miIe) radius. The 
rental charged for a permanent bee-farm 
and range licence depends on the number 
of hectares of reserved forest within 
the circle. At June 1982, 8l of the 91 
permanent sites were held under licence. 

A temporary bee-farm and range licence 
covers an area of 0.8-km (ig-mile) radius 
and is renewable each quarter on payment 
of a flat-rate charge. 

Few temporary sites were held under 
licence at June 1982, but during a good 
flowering season an estimated IOO temp­
orary sites could be licensed. The 

middle sections of the Barmah and Gun­
bower Island State Forest - for reasons 
of limited access (flooding) or limited 
water (during droughts) - are suited to 
temporary rather than permanent bee-farm 
and range licences, 

Sites are located in reserved forest so 
that minimal overlap of licensed bee 
ranges occurs. 

Substantially more than half of the re­
served forest in the study area is 
available for honey production (see Map 
12), and in 1982 the Forests Commission 
received $3,8l4 in revenue from licens­
ing permanent and temporary sites. 

The Department of Crown Lands and Survey 
operates a similar system of licences on 
other Crown land. It is estimated that 
this Department licenses about 20 temp­
orary sites and 12 permanent sites in 
the study area. 

The number of licenced sites does not 
reflect the use of public land for api­
culture, for bees sited on private prop­
erty work the adjacent public land. It 
has been estimated that, for every site 
on public land, up to a dozen bee-keep­
ers could be using this land from priv­
ate property. 

Reference 

Goodman, R,D, (1973). 'Honey Flora of 
Victoria.' (Government Printer: Mel­
bourne . ) 
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19. MINERAL AND STONE PRODUCTION 
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'Stone', as defined in the E x t r a c t i v e 
Indus t r ies Act (1966), is a general term 
for sand, gravel, limestone, sandstone, 
slate, basalt, granite, clay, soil, etc. 
'Extractive industry' Is defined as the 
extraction of any stone and is carried 
out under the conditions of an extract­
ive industry licence or lease. 'Quarry­
ing' is a term generally used for the 
extraction of stone. Mineral and stone 
information is included in the geologic­
al map (Map 4 ) . 

Minerals 

The activities of mining companies can 
be divided Into two categories - mining 
and exploration. Mining (which excludes 

quarrying) in the study area is carried 
out on a small scale and Is confined 
entirely to the mining of gypsum in the 
far west. A H other current activity 
associated with minerals here is of an 
exploratory nature. 

Over the last 3 years, local exploration 
activity has increased. Much of the 
Murray Valley area is under licence for 
exploration: at the beginning of Novem­
ber 1982, 18 exploration licences were 
current there and a further five had 
been applied for. 

The main company involved in the area is 
CRA Exploration, which is currently 
searching for coal, gold, and diamonds 
(see Table 19). 

Map 13 shows the locations of these ex­
ploration licences. Most of the compan­
ies originally applied to search for 
uranium, but because of the current 
State Labour Government policy this min­
eral has been excised from the licences. 

Coal 

As previously noted, much of the region 
is being actively prospected for coal. 

86163/83-16 
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Table 19 TENEMENTS ISSUED BY THE DEPARTMENT OF MINERALS 

Type Lessee 
Mineral 

or 
stone 

Status Parish Area Owner 
(ha) 

Mining lease 

329-1 
596 

978 
984 

988 

Northern Gypsum Gypsum 
Smith & Smith " 

Northern Gypsum 
Northern Gypsum 

Smith & Smith 

Tailing licence 

4260 Shire of 
(removal) Rutherglen 
(Southern 
Consols) 

Extractive industry lease 

36 Manson & Son Granite Renewal App. 

208 Rochester Shire Chert 

Expires 13/9/87 Boort 
" 12/11/84 Terrick Terrick 

West 
Application Boort 
Application Terrick Terrick 

West 
Application Terrick Terrick 

West 

Gravel Expires 31/1/84 Lilliput 

15 . 
2, 

13. 
12 

5 

.7 

.3 

.7 

Crown 
Shire of 
Gordon 
Crown 
Crown 

Shire of 
Gordon 

Terrick Terrick 28 
West 

Expires 12/4/86 Nanneela 20 

Crown 

Crown 

Crown 

* Most exploration licences include some public lands 

Information from existing bore holes in 
north-eastern Victoria shows that almost 
the entire Murray Valley area west of 

Shepparton contains sediments that may 
supply economic quantities of coal. 
Sediments of fresh-water origin that are 
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Production 
(1980/81 unless 
otherwise s t a t ed ) 

Mineral explorat ion l icences* 

No. Lessee Status 

Expires 
It 

ti 

n 
n 
1! 

II 

II 

II 

II 

II 

II 

Appllca 
Expires 

n 
IT 

It 

IT 

Appllca 
Expires 

30/7/83 
II 

It 

It 

II 

tl 

II 

ti 

ti 

19/6/83 
11 

It 

tion 
3/7/83 

27/5/83 
30/7/83 
22/10/83 

n 

tion 
1/4/83 

Application 
It 

II 

Area (km^) 

528 
792 
528 
396 
660 
347 
678 
726 
462 

66 
198 
66 
462 
66 
726 
275 
792 
392 
792 
330 
396 
792 
132 

15,667 t o n n e s 

706 m^ (Apr . ' 7 8 
—Dec. ' 8 1 ) 

90 t o n n e s 

122,400 t o n n e s 

781 
795 
796 
797 
807 
808 
809 
810 
811 
822 
823 
885 
953 
972 
991 
1062 
1063 
1064 
1083 
1165 
1225 
1264 
1273 

CRA 

Freeport 
CRA 

Mineral Management 
Duval Mining & Picon Expl 
CRA 

highly carbonaceous and/or contain foss­
il wood fragments are likely to contain 
coal deposits. An exception is a promi­
nent sub-surface ridge that runs in a 
north-west direction from Kamarooka 

through Mitiamo, Mount Terrick Terrick, 
and Pyramid Hill, to Mount Hope. This 
zone comprises granitic intrusions of 
Ordovician age and is likely to prove 
unprospectlve for coal (see Map l4). 
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Diamonds 

Minor occurrence 
lal sediments ha 
ported north of 
the study area s 
In addition, muc 
is being explore 
as burled in s i t 
with basic igneo 
burled alluvial 

s of diamonds in alluv-
ve previously been re-
Beechworth and within 
outh-east of Rutherglen. 
h of the Murray Valley 
d for diamonds, either 
u occurrences associated 
us Intrusive rocks or as 
deposits. 

Gold 

The most 
here lie 
north-we 
Numerous 
througho 
the majo 
relative 
The real 
the allu 
be found 

Mining o 
commence 
leads we 
the Lane 
Chiltern 
Lead, th 
lately t 
line tha 
ship), t 
Chiltern 
ice Lead 
The geol 
tent of 
Prentice 

Important gold-producing area 
s in a belt of country running 
st from Chiltern to Rutherglen. 
auriferous quartz reefs occur 

ut the Ordovician sediments, but 
rity have proved narrow and of 
ly low grade (7-65 g per tonne). 
importance appears to H e in 
vial gold (and tin) deposits to 
here . 

f both re 
d in the 
re exploi 
ashire Le 
), the ma 
e Barambo 
o the sou 
t runs th 
he Indigo 
and Ruth 
(to the 

oglcal ma 
the Chilt 
leads. 

efs and 
late 185 
ted. Th 
ad (4 mi 
in Chilt 
gie Lead 
th-east 
rough Ch 
Lead (I 

erglen), 
east of 
p (Map 4 
ern Vall 

shallow leads 
Os, and several 
ese included 
les east of 
ern Valley 
(lying immed-

of the railway 
iltern Town-
ocated between 
and the Prent-

Rutherglen). 
) shows the ex-
ey , Indigo, and 

Many thousands of ounces of gold have 
been produced from this field, which 
remains highly prospective, especially 
for alluvial deposits. 

Two other minor alluvial fields occur -
one straddling the Hume Highway Just 
south of Benalla, and the other at Tam-
leugh North, 

Many of the mullock dumps from the deep 
lead mining around Rutherglen, a number 
of which are on public land, have had 
tailings licences over them from time to 
time. Often, the material is extracted 
for road gravel. Indeed, one current 
tailing licence allows removal of mat­
erial for road purposes (see Table 19). 

Fluorite 

This mineral has b 
amounts throughout 
localities (1.5 km 
and 1.5 km north o 
ly contain economl 
fluorite typically 
veins, which may b 
the Mount Warby lo 
veining is estimat 
about I sq. km. 

Gypsum 

een reported in minor 
the Warby Range. Two 
west of Mount Warby 
f The Willows) possib-
c quantities. The 
occurs within quartz 
e up to 10 m wide. At 
cality, the quartz 
ed to cover an area of 

Numerous gypsum deposits occur through­
out the north-west of the State. Within 
the study area such deposits occur on 
Crown land near Boort and Terrick Terr­
ick, where one mining lease is current 
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and two others have been applied f o r . 
At Terrick Terrick West, also, a mining 
lease and a mining lease application to 
extract gypsum from municipal land are 
current. 

Iron and manganese 

Limonite and associated manganese oxide 
occur on the north side of Mount Major 
near Dookie. The body has a variable 
width and, according to estimates, prob­
ably contains some thousands of tonnes 
of limonite at the surface. As has been 
shown, however, it does not extend under 
the surface to any appreciable depth. 
Assays show iron values between 35 and 
50%, while manganese - which occurs as a 
series of incrustations - is relatively 
impure, Host rocks Include tuffs and 
cherty shales, which are intimately ass­
ociated with altered lavas. Such a geo­
logical environment would be highly 
prospective for the well-known pyritlc— 
copper ore bodies. An exploration 
licence is currently held over the whole 
area by Freeport of Australia Inc (No, 
991). 

Kaollnite 

Several small occurrences of kaollnite 
occur throughout the area, with at least 
two having been recorded on Crown land -
west of Nallnga on the Midland Highway, 
and on Mount Terrick Terrick, south-west 
of Pyramid Hill. The latter deposit has 
been derived from the weathering of Dev­
onian granites. 

Phosphate 

Near Killawarra, l4 km north-west of 
Wangaratta, a small occurrence of wav-
elllte (hydrated aluminous phosphate) is 
associated with faulted Upper Ordovician 
sediments. 

Tin 

Alluvial tin, probably derived from 
nearby granitoid rocks, commonly occurs 
in association with alluvial gold around 
Chiltern and Rutherglen, Although 
cassiterite is but a minor by-product of 
gold-mining in the area, the Chiltern 
district has produced a significant ton­
nage of t i n o r e . 

Stone 

Stone is required throughout the region 
for reading, filling, and various con­
struction projects. Because of the 
extensive clayey sediments in the Murray 
Valley area, many Shires experience 
difficulties In obtaining enough stone 
with properties suitable for construct­
ion purposes. As little Crown land 
remains here, most quarrying activity 
occurs on private land: more than 60 
commercial quarrying operations under 
extractive industry licences occupy 
private land in the study area. The main 
materials extracted include granite, 
sand, mine tailings, and gravel. 

Extraction of stone from the Crown lands 
Is currently around 286,000 m^ annually. 
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This figure is made up of stone extract­
ed by the Shires from public lands, and 
production from the two commercial 
quarries operating under extractive ind­
ustry lease on public land (see Tables 
19 and 20). 

Extractive Industries are subject to the 
provisions of the E x t r a c t i v e I n d u s t r i e s 
Act 1966 on Crown land and private land 
and to those of the F o r e s t s Act in re­
served forest. 

The Department of Minerals and Energy 
Issues permits to search for stone as 
defined under the E x t r a c t i v e I n d u s t r i e s 

Act. For purposes of commercial quarry­
ing, the Department Issues leases on 
Crown land and licences on private land. 

Municipal 
Board mak 
and there 
or llcens 
however, 
F o r e s t s A 
reserved 
than 2 m 
e r v a t i o n 
the Land 

bodies and th 
e non-commerci 
fore are not s 
ing under this 
subject to H e 
c t if extractl 
forest. (Extr 
are regulated 
S Land U t i l i z a 
Act 1958. ) 

e Count 
al extr 
ubject 

A c t . 
ensing 
ons tak 
actions 
by the 
t i o n Ac 

ry Roads 
actions 
to leasing 
They are, 
under the 
e place in 
of less 

S o i l Cons-
t 1958 and 

Extraction from streams (a 
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Sand extraction from beaches on the left 
bank of the Murray River is the respons­
ibility of the relevant New South Wales 
authority. 

Parts of the study area offer potential 
for further stone quarrying and extrac­
tion, especially where the highlands, or 
Isolated outliers of bedrock, occur in 
the area. Briefly, such localities In­
clude the Cambrian dolerltes and gabbros 
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Table 20 

SUMMARY OF STONE EXTRACTION FROM CROWN LAND 
BY SHIRES 

Shire Public land Details 

Euroa Gravel pit next to Hume 
Highway 

Approximately 30% of the Shire's supply 
comes from this pit. Total Shire ^ 
production for 1981/82 was 28,600 m^. 

Kerang 

Rutherglen 

Wangaratta 

AH shires 

Two localities in the 
State Forests of Guttram 
and Benwell 

Two localities occur on 
Crown land 

Boorhaman North pit, 
Wilsons pit, Nicklaur pit 

Sand extraction for the Shire comes from 
these two pits, which contain the only 
known sand deposits in the Shire east of 
the Loddon River suitable for road con­
struction. Production from these pits 
in 1981/82 was 9,500 m3, representing 
12.65^ of total gravel and sand used by 
the Shire. 

The Shire uses mine tailings from Great 
Southern and Wallace Consols. Total 
production from these for I98I/82 was 
5,000 m3. The Shire estimates that for 
1982/83 6,000 m3 will come from Crown 
land and 28,000 m3 from private land. 

The Shire operates three pits within the 
Murray Valley area on Crown land. Total 
production in 198I/82 was 4,023 m3. 

Total 47,523 m3 

Note: The remaining 13 shires in the study area currently do not 
extract stone from public lands. 
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Quarry a t Py ramid H i l l -
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on and around Mount Major. These rocks 
would be suitable for crushed aggregate. 

Medium-grained granite has been quarried 
from the eastern side of the Warby Range 
near the Tamlnick Gap road, and has been 
used for the construction of churches in 
Wangaratta and Glenrowan, At present. 
Just outside the study area at Glenrow­
an, it is being quarried and crushed on 
public land. 

Sand and gravel deposits are widespread, 
and in many instances are suitable for 

extraction. An example Is the fossil 
sand dune located on the eastern edge of 
Lake Mokoan. 
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20. WATER UTILIZATION 

Historical Development 

European settlement in the area com­
menced in the l840s, when squatters took 
up large tracts of land to raise sheep. 
After the gold fever of the 185O3 had 
abated, the land was 'unlocked' by Land 
Acts designed to encourage settlement, 
and increasing areas of pastoral land 
were taken up for dryland farming. In 
years of average rainfall the area could 
sustain this form of agriculture, but 
unreliable rainfall and frequent drought 
meant that many farmers suffered serious 
hardships. 

Good rains fell between I87O and I876, 
and so settlement expanded rapidly. 
More land in the area was taken up for 
farming, and landholders were fairly 
prosperous until the long drought from 
1877 to 1881, which brought disaster. 

The Victorian government responded to 
the crisis by passing the Water Conserv­
ation Act 1883, which provided for the 
establishment of Irrigation Trusts. In 
the l880s and '90s many such Trusts were 
formed In the Loddon and Goulburn dis­
tricts, but it became clear in the 1900s 
that they could not cope with the neces­

sary construction of storage and divers­
ion works. The main problem was one of 
finance, as in the wet years land-owners 
made no demand for water and, conse­
quently, no payments. In the dry years 
demand for water and willingness to pay 
for It were high, but very little water 
was available. 

In 1881, John Garden of Cohuna had 
demonstrated the feasibility of irrig­
ation by watering 900 acres of wheat and 
grass from the Barr Creek near Cohuna, 
His crop of 20—40 bushels an acre was 
outstanding for the time, the average 
district yield being 2 bushels, and It 
earned him the title 'Pioneer of Irrig­
ation' . 

Not until 1889, however, when the Vic­
torian government completed work on the 
Goulburn Weir, did irrigation become 
feasible In the Goulburn Valley. 

Storing more than 25,000 ML and built of 
concrete, faced with massive granite 
blocks, the weir Is still in service 
today, having withstood 90 years of 
Goulburn River floods. Raising the sum­
mer river level l4.6 m allows the water 
to be diverted by gravity in two direct-
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ions - eastwards to the Shepparton area 
and westwards to Waranga Reservoir. 

In 1905 the government established the 
State Rivers and Water Supply Commiss­
ion. The Commission consolidated the 
Trust areas into Irrigation Districts 
and extended diversion from the Murray 
after 1907 by erecting pumping plants at 
Koondrook and Cohuna. Irrigation ex­
panded accordingly, although the lack of 
major water storages restricted these 
developments. 

From 1913 to 1933 the Commission was the 
statutory Closer Settlement Authority 
for irrigation areas in Victoria, and 
during this time the Rochester, Sheppar­
ton, and Tongala areas were settled. 
With the expansion of settlement, and an 
increasing dependence on irrigation, it 
was realized that additional storage 
capacity was needed. This led to the 
construction of River Murray Commission 
storages - including Torrumbarry Weir 
(1924), Hume Reservoir (1931), and 
Yarrawonga Weir (1939). Water from 
these storages greatly Increased the 
area of the Murray Valley that could be 
irrigated. 

Construction of Eildon Dam was completed 
in 1955 and resulted in a doubling of 
Victoria's water storage capacity. Fur­
ther additional storage capacity was 
still needed, however. 

Since the 1950s, the main expansion in 
irrigation has stemmed from intensifica­

tion of water use and the development of 
a 120,000-ha irrigation district around 
Cobram and Numurkah, By 1955 work on 
the main supply channels was completed. 

When Irrigation began, no thought was 
given to proper water management. Land 
was 'wild flooded', with channels often 
criss-crossing highly permeable soils 
derived from prior stream-beds. The 
irrigation system was poorly designed, 
and drainage of used watei- was not con­
sidered. Consequently, underground 
water tables rose and concentrations of 
salt reached plant root zones. Salinity 
was first noticed around Cohuna in the 
early 1900s and developed rapidly around 
Kerang from 1908. 

The construction of surface drains began 
in Rochester in 1917, and considerable 
construction was also carried out in the 
Shires of Deakin, Tongala, Stanhope, and 
Rodney between 1920 and 1930, and around 
Kerang and Cohuna in 1933—36. The 
extension of the surface drainage system 
continues today. 

River Murray Commission 

As the Murray River is 
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Construction of Hume Reservoir , about 1930, grea t ly increased i r r i g a t i o n capacity 
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navigation, but the storage and allocat­
ion of water for irrigation and domestic 
use have now become its major concerns. 

Its activities are mainly confined to 
control of the river and storages in 
accordance with the R iver Murray Water 
Act, 1915. For major works, the detail­
ed design, construction, maintenance, 
and staffing are carried out by the 
appropriate construction authority in 
each State, each acting, in effect, as 
the Commission's agent. In Victoria, 
the State Rivers and Water Supply 
Commission assumes this function. 

Water is apportioned between 
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Goulburn—Murray Irrigation System 

The Murray Valley area contains the bulk 
of this system, which includes the 
Murray Valley, Cohuna, Koondrook, Shepp­
arton, Rochester, and Tragowel Plains 
Irrigation Areas, and parts of the Ker­
ang, Third Lake, Rodney, Tongala, Call­
vil, and Boort Irrigation Areas and of 
the Campaspe Irrigation District. 

It also includes parts of the East Lodd­
on and West Loddon Waterworks Districts, 
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The Goulburn—Murray Irrigation System 
is Australia's largest. Irrigating more 
than 425,000 hectares annually. 

The Goulburn—Murray Irrigation District 
was constituted In 1959 and defined 
under section 62 and schedule 3A of the 
fv'ater Act 1958. In broad outline, it 
stretches in a semi-circle inland from 
the Murray River between Swan Hill and 
Yarrawonga, with its southern boundary 
running through Boort, Rushworth, and 
Murchlson. Main sources of its water 
supply are the Murray and that river's 
largest Victorian tributary, the Goul­
burn. 

It contains some of the nation's richest 
farmlands, which produce a range of com­
modities including dairy goods, soft 
fruit, fat lambs, beef, and vegetables. 
The farms depend on Irrigation to over­
come the effects of limited rainfall, 
variable river flow, and drought. 

In the north, the District receives 
irrigation water from the Murray, which 
is stored and regulated at Dartmouth 
Dam, Lake Hume, Yarrawonga Weir, and 
Torrumbarry Weir. 

Water from Yarrawonga Weir (or Lake 
Mulwala) is diverted and distributed by 
gravity to Irrigators around Cobram, and 
to the rest of the Murray Valley Irriga­
tion Area via the Yarrawonga Main Chan­
nel. Torrumbarry Weir supplies water by 
gravity to the Cohuna, Kerang, Koon­
drook, and Third Lake Area via a natural 

drainage system, which includes Kow 
Swamp and Gunbower and Pyramid Creeks. 

Between the Yarrawonga and Torrumbarry 
Weirs, the flow of the Murray decreases 
with distance downstream because of the 
requirements for irrigation on both 
sides of the river. 

Lake Eildon supplies more than half of 
the water for the Goulburn—Murray 
Irrigators. It can store enough water 
for more than one irrigation season, 
thereby minimizing the effects of pro­
longed drought. 

Tor rumbar ry Weir (a t r e s t l e w e i r ) can be 
t a k e n o u t o f t he w a t e r f o r m a i n t e n a n c e 
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On release, water from Lake Eildon flows 
down the Goulburn River to the Goulburn 
Weir. From there it is transferred by 
gravity - eastwards via the East Goul­
burn Main Channel (completed in 1910 and 
substantially enlarged in 1958) or west­
wards to Waranga Reservoir via the 
Stuart Murray and Cattanach Canals (com­
pleted In 1904 and 1956 respectively). 
From Waranga Reservoir, water travels 
westwards via the Waranga Western Main 
Channel, which extends some 230 miles to 
beyond Blrchlp. 

Apart from construction of a 
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Irrigation methods 

Pastures are generally Irrigated by 
flooding: farmers allow the water to 
flow across the field by opening outlets 
from the irrigation channels located at 
its highest boundary. 

The adoption of laser-levelling tech­
niques for large tracts of irrigable 
land in the area has corrected previous 
faults due to lack of uniformity of app­
lication (caused by uneven grades), and 
to under-dralnage. 

Orchards, market gardens, and vineyards 
are usually furrow-Irrigated: water from 
the irrigation channel is directed down 
furrows between the rows of trees. 

Increased salinity and high watertables 
have resulted in many orchardlsts adopt­
ing tile drainage to control groundwater 
levels. Sprinkler Irrigation, either 
overhead or under-tree, allows better 
control of deep percolation and economy 
of water use, but it is costly to in­
stall. 

A further five storages were completed 
during the 1960s and early 1970s. Lake 
Eppalock, completed in 1962, supplies 
water to dlverters on the Campaspe River 
and supplements irrigation in the south. 

Lake Mokoan and Lake Nlllahcootle store 
the waters of the Broken River system, 
and Lake Buffalo and Lake William Hovell 
those of the Ovens River system. 

Modern low-flow systems of irrigation 
are also used in orchards. These are 
trickle, microjet, or minlsprinkle 
systems, and offer better efficiency of 
water management than traditional 
sprinkler methods. 

Charges made to farmers for irrigation 
water cover the operation, maintenance, 
and management costs of the system used 
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Throughout the a r e a , many 
d ra inage schemes have been con­
s t r u c t e d in o r d e r to reduce the 
frequency and e x t e n t of f l ood ­
ing ( J u b i l e e Swamp about 1960) 

Drainage 

Historically, the provision of drainage 
systems In most irrigation areas lagged 
behind the installation of supply syst­
ems, and the backlog has yet to be over­
come . 

Initial co-ordinated drainage schemes 
here carried operational surpluses only, 
and natural drainage patterns handled 
the surface run-off problem. 

More recently, however, additional 
drains have been built throughout much 
of the irrigated areas to carry surplus 
water away, thereby helping to control 
the water tables and maintain the via­
bility of properties. 

The very low-relief landscape and natur­
al flood patterns of the local rivers 
and streams make it very difficult to 
design and operate a surface drainage 
system capable of handling all signifi­
cant flood events. In the eastern part 
of the Goulburn—Murray Irrigation Dis­
trict , however, co-ordinated drainage 
capacity has been greatly enlarged in 
order to cope with significant flooding 

In some places, such as Kerang, ground­
water levels have risen to such an ex­
tent that artificial drainage - princi­
pally for groundwater control - may be 
necessary. 

Disposal of the groundwater depends on 
its quality. Good-quality groundwater 
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Table 21 

WATER DELIVERED IN IRRIGATION AREAS 
(1980/81) 

District Water delivered (ML) 

Murray System 

Murray Valley 
Cohuna 
Koondrook 
Kerang 
Third Lake 

348,910 
222,234 
108,204 
53,000* 
3,000* 

700,000 

Goulburn—Campaspe—Loddon Systems 

Shepparton 
Rodney 
Tongala 
Rochester 
Campaspe 
Calivil 
Tragowel 
Boort 
East—West Loddon 

Total 

236,397 
350,000* 
156,000 
237,947 
30,000* 
16,000* 
148,209 
40,000* 
2,000* 

1,200,000 

1,900,000 

Because part of the District lies 
outside the study area, the figure 
given is an estimate derived from the 
amount of water known to have been 
delivered throughout the whole Dis­
trict. 

can be re-used for irrigation, 
with higher-quality water for 
or discharged into the system 
downstream. If quality is poo 
other disposal methods become 
These include on-farm evaporat 
on-farm storage with discharge 
periods, community evaporation 
and community off-river storag 
release in flood periods. 

blended 
farm use, 
for use 
r then 
necessary, 
ion ponds, 
in flood 
ponds, 
e with 

Funds spent on irrigation drainage main­
tenance are raised from the irrigators 
the drainage system services, the extent 
of maintenance being determined each 
year in consultation with local advisory 
boards. 

Current Utilization 

Surface water 

The estimated surface-water utilization 
for irrigation in the Irrigation Areas 
totalled 1,900,000 ML during 198O/8I 
(see Table 21). This comprised 700,000 
ML supplied from the Murray System and 
1,200,000 ML from the Goulburn—Loddon 
System. 

In addition 
ate irrigatl 
use some IOO 
(as shown in 
schemes are 
owners, who 
watercourses 
Issued by th 
Supply Commi 

to this 1,900,000 ML, priv-
on schemes in the study area 
,000 ML of water annually 
Table 22). Most of these 
operated by individual land-
pump water directly from 
under licences or permits 

e State Rivers and Water 
sslon. Many of the land-
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AUTHORIZED ANNUAL WATER USE OUTSIDE IRRIGATION AREAS 
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Source I r r i g a t i o n 
Domes t ic 
& s t o c k 

M i s c e l l ­
a n e o u s T o t a l 

Murray R i v e r and Lakes 

Ovens R i v e r B a s i n 

Broken R i v e r B a s i n 

Goulburn R i v e r B a s i n 

Campaspe R i v e r B a s i n 

Loddon R i v e r B a s i n 

6 4 , 7 4 5 
4 , 6 5 4 

1 9 , 0 1 5 

9 ,402 

1 ,706 

3 ,964 

552 
68 

119 
242 

75 

150 

735 
450 
-

646 

-

4 

66,032 
5,172 

19,134 

10,290 

1,781 

4,118 

Total 103,486 1,206 1,835 106,527 

owners also have licences to site their 
pumps, pipelines, and channels on public 
land. 

The significance of Irrigation here can 
be gauged from the fact that in 1980/81 
the Murray Valley District consumed 50% 
of the State's irrigation water. 

Urban water supply 

Appendix 6 lists the local water author­
ities, constituted under the Water Act 
1959, that serve urban centres in the 
area. 

The populations that 
Trusts serve vary in 
sons at Devenish to 
ton. The sources of 
from reservoirs that 
pastured and foreste 
pumps that take wate 
Murray River and Wat 
ation channels. No 
obtained from bores, 
consumption in the s 
45,000 ML, 

these Waterworks 
size from 130 per-
24,250 at Sheppar-
water vary, ranging 
impound water from 

d catchments to 
r directly from the 
er Commission Irrig-
domestic water is 
Annual urban water 

tudy area amounts to 

Local storages consist of excavated 
basins, sandpipes, elevated storages. 

Sei83/83-lT 
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or (as at Echuca) underground tanks. 
Storage capacity reflects the population 
served. Consumption per head of popula­
tion ranges from approximately 0.2 ML to 
0.3 ML annually. 

A H of the urban authorities chlorinate 
their water supplies, and the majority 
filter the water prior to use. The 
Boort and Shire of Deakin Waterworks 
Trusts also fluoridate their water. 

The State Rivers and Water Supply Comm­
ission is responsible for the financial 
and technical supervision of the activ­
ities of these water supply authorities. 

Groundwater 

The area has substantial reserves of 
groundwater of varying salinities, con­
tained in both the shallow and deep 
aquifers (see Map 7)• 

As at August 1982, it had a total annual 
licensed groundwater usage of 98,331 ML 
and contained 593 licensed bores and 398 
irrigation bores (see Map 15)-

Groundwater is used for irrigation, for 
stock, and for domestic purposes. Bores 
In the Shepparton Formation aquifers 
provide groundwater for all three uses, 
while the deep aquifer in the Rochester 
area supplies water for irrigation at a 
rate of about 2,300 ML per annum. 

The potential for use of the shallow 
aquifers generally increases from west 

to east across the region, and yields 
from irrigation bores range from 10 to 
50 L per second. The highest concentra­
tion of shallow Irrigation bores occurs 
in the Murray Valley and Rodney Irriga­
tion Areas. 

Bores in the consolidated rocks supply 
1 L or less per second, and this usually 
restricts their use to stock and domest­
ic purposes. 

Dri l l i ng for groundwater 
area 

- Murray Valley 
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Surface water 

Over the years, the construction of new 
storages has enabled continuous Increas­
es in water usage, but further increases 
are likely to be small, as surface re­
sources are now highly regulated and al­
most fully committed. Throughout the 
study area, diversions have been author­
ized up to the capacity of most streams. 

The Parliamentary Public Works Committee 
is currently holding an inquiry into 
future water allocations for all purp­
oses in northern Victoria, which includ­
es the Murray Valley area. Completion 
of the Dartmouth Reservoir will make an 
additional 600,000 ML per annum avail­
able for allocation to Victorian needs. 

The Committee's Progress Report No. I 
(February 1982) acknowledged that, of 
this 600,000 ML, some 270,000 ML per 
annum had already been allocated. This 
left a volume of approximately 330,000 
ML annually available for future alloca­
tion. Of that 330,000 ML, the Committee 
has recommended these allocations: 

* 45,450 ML for future urban and in­
dustrial water supply in northern 
towns supplied from the River Murray 
and its tributaries 

Many channels c a r r y i n g water fo r i r r i g a ­
t i on and o the r purposes c ros s the a rea 

* 65,000 ML (interim) for irrigation 
by private diversion, subject to 
the prescriptions nominated by the 
State Rivers and Water Supply Comm­
ission concerning appropriate drain­
age arrangements 

In regard to concern expressed about the 
effects the operation of the Dartmouth 
Reservoir could have on the river red 
gum forest at Barmah, the Committee 
stated: 

* 25,000 ML (interim) set aside in the 
interests of conservation of native 
flora and fauna 

'The whole question of River Murray reg­
ulation and the associated problems of 
forest management are currently under 
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detailed examination at two levels: 
through the River Murray Commission and 
within Victoria by a Joint Working Comm­
ittee of officers of the Forests Comm­
ission and the State Rivers and Water 
Supply Commission. The Committee will 
give its appreciation of the problem and 
possibly make recommendations in a later 
Progress Report.' 

After Dartmouth's completion, the only 
opportunity for further major develop­
ment and Increase of regulated water 
supplies to the Murray Valley area would 
come from the mid Goulburn, Ovens, or 
Klewa E l v e r s . This would, however, re­
quire the construction of additional 
storage capacity. 

Groundwater 

For Irrigation purposes, the best pot­
ential for shallow groundwater occurs in 
the Murray Valley and Rodney Irrigation 
Areas. Water tables still remain high 
there, despite the locally intensive 
pumping. 

The Strathmerton and Ovens Valley Areas 
offer good prospects for the development 
of the deep aquifer: the groundwater is 
of good quality and, as yet, is virtual­
ly untapped. 

For stock and domestic purposes, many 
areas contain small to moderate amounts 
of groundwater that is presently under­
utilized. The main factor limiting use 
of this water is its salinity. 

River Improvement 

The R i v e r I m p r o v e m e n t A c t 1958 provides 
for river improvement and maintenance 
works to bo carried out and enables the 
constitution of river improvement dis­
tricts under the control of a single 
authority. 

Apart from such works, it also makes 
provision for carrying out drainage 
works and for rating lands within the 
district that such works benefit. 

Works Include the use of structures to 
reduce flooding and erosion, the removal 
of weeds and silt, and re-gradlng of the 
river bed. Fallen timber may be removed 
from rivers or alternatively placed 
against their banks to control erosion. 

Four River Improvement Trusts operate in 
the study area: Black Dog Creek, Broken 
River, Bullock Creek, and the Ovens--
King Rivers (see Map l6). 

The ultimate purpose of works undertaken 
by Trusts is to maintain or increase the 
productivity of land adjoining rivers -
by reducing flooding and erosion, and by 
improving drainage. 
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21. UTILITIES 

Often, the 
tial to mod 
ated on pub 
facilities 
ions, navig 
disposal, o 
describes t 
study area 
requirement 

utilities and services essen-
ern community living are loc-
11c land. They may Include 
for transport, communicat-
ation, power supply, waste 
r airstrips. This chapter 
he major utilities in the 
and attempts to assess future 
s in certain fields. 

Waste disposal 

Disposal of the waste produced by urban 
communities can be a problem for munici­
pal authorities. The selection of new 
disposal sites can be difficult; in many 
cases, little suitable land remains near 
towns and conflict may arise between 
waste disposal and the recreational and 
conservation pressures for the same 
areas. 

The illegal dumping of rubbish on public 
land is of widespread concern, and even 
the licensed tips have caused problems 
with fire risk, windblown material, and 
unsightliness. 

Throughout the study area, the authorit­
ies mainly dispose of solid waste by the 
landfill method - using natural depress­
ions or old excavations. 

Generally, the tips serving the towns 
occupy either freehold land or public 
land specifically reserved or licensed 
for waste disposal. A number of town­
ships use licensed tips on public land. 

Sewage-treatment 
domestic and Ind 
for l6 of the ma 
of the study are 
tain any schemes 
present. Dlspos 
these systems is 
gation works, al 
erage author1tie 
into swamps or r 

works processing both 
ustrlal waste operate 
jor population centres 
a, which does not con-
under construction at 
al of the effluent from 
generally through irri-

though a number of sew-
s discharge effluent 
Ivors. 

Land vested in sewerage authorities is 
not 'public land', according to the Land 
C o n s e r v a t i o n A c t , 1970. Appendix 7 
gives further details on the sewerage 
authorities. 

Electricity supply 

The State Electricity Commission of Vic­
toria supplies electricity from the 
State high-tension grid network. Two 
single-circuit 220-kV lines cross the 
study area; one connects the Bendigo, 
Shepparton, and Glenrowan terminal stat­
ions and the other the stations at Mild-
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ura, Kerang, and Bendigo. The easements 
for both of these transmission lines 
mainly occupy private land. On the 
Glenrowan—Shepparton line, the easement 
passes through portion of the Dookie 
Agricultural College. 

A number of medium-voltage 66-kV trans­
mission lines radiate from the Kerang 
and Shepparton terminal stations, supp­
lying electricity to zone substations. 
Further distribution of electricity 
throughout the area, and to the consum­
ers, occurs via a substantial network of 
22-kV and 127-kV distribution lines. 

Most of these sub-transmission and dis­
tribution lines run in road reserves, 
although some of them are in easements -
usually on private land. 

Construction of power lines along the 
easements of existing road reserves en­
sures ready access for maintenance veh­
icles . In some cases, however, It may 
require the destruction of some roadside 
vegetation to meet the easement widths 
that the Commission desires. 

Supply of natural gas 

The Gas and Fuel Corporation of Victoria 
has responsibility for a 300-mm-diameter 
pipeline conveying natural gas from the 
Woolert compressing station to Albury. 
At Euroa, a 200-mm-diameter pipeline 
branches off to supply Shepparton, Moor­
oopna, and Tatura. Easements for these 
pipelines traverse mainly freehold land, 

and cross public land in the vicinity of 
Lake Mokoan and Kialla West. At this 
stage there are no specific plans for 
extending these pipeline easements. 

Road transport 

The Country Roads Board has the respons­
ibility for constructing and maintaining 
the State's major road systems. In the 
Murray Valley area, these Include the 
Hume (which forms part of the national 
highway system and is funded by the 
Commonwealth government), Murray Valley, 
Loddon Valley, Midland, and Goulburn 
Valley Highways. 

Some routes, defined as 'roads' by the 
C.R.B. and forming further links between 
settlements, come under the c o n t r o l of 
the relevant municipalities. Others are 
the responsibility of the municipalities 
and the Forests Commission - within 
their respective areas of control. 

Road reserves often contain significant 
remnants of the original vegetation, 
particularly where they pass through 
agricultural country, and often make an 
Important contribution to the local 
landscape, 

Apart from some improvements to existing 
alignments, there are no plans for the 
construction of major highways in the 
study area. Long-term proposals for the 
Hume Highway, however. Include by-passes 
and deviations around Euroa, Violet 
Town, Benalla, and Wangaratta, as part 
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of the development ofa dual carriageway 
from the outskirts of Melbourne to 
Wodonga. 

Airports 

Four major aerodromes owned by the res­
pective municipalities and licensed by 
the Commonwealth Department of Transport 
are located at Benalla, Echuca, Kerang, 
and Shepparton, In addition, a number 
of authorized landing strips are scatt­
ered throughout. 

Rail transport 

The Murray Valley area is well served by 
the VicRall network. Lines run from 
Bendigo to Kerang, Bendigo to Echuca, 
and Mangalore to Cobram, with branches 
to Numurkah, Picola, and Katamatite. 
The Melbourne—Sydney lines, broad- and 
standard-gauge, pass through Mangalore, 
Euroa, Benalla, and Wangaratta, with 
branches to Peechelba, Yarrawonga and 
Wahgunyah. 

Recently the Kerang—Koondrook, Cohuna— 
Dlggora West, and Glrgarree—Stanhope 
lines have all been closed. The land 
these lines occupied remains the respon­
sibility of the Railway Construction 
and Property Board, 

Institutional use 

Victoria's Department of Community Wel­
fare Services administers the Dhurringle 
Prison, located north of Dhurrlngle. 

This is classified as a minimum-security 
establishment for short-term prisoners 
and has a self-contained farm, orchard, 
and cannery that provide work for the 
inmates. 

Military use 

The Australian Army has no recognized or 
proclaimed training areas here. Low-
level adventure-type training does take 
place, however, on the public land. This 
requires prior approval from the respon­
sible managing authority and is unlikely 
to pose a threat to public safety or 
cause major inconvenience. 

It is expected that the increasing numb­
er of units being stationed at Albury— 
Wodonga will lead to more frequent use 
of public land abutting the Murray River 
for adventure-type training. 

Communications 

A number of government instrumentalities 
and commercial broadcasters operate and 
maintain communication and transmission 
facilities on leased public land at 
Mount Major. 

Other uses 

Public utilities and institutions occupy 
land for schools, cemeteries, trignomet-
rical stations, public buildings, and 
municipal depots. Small areas of public 
land are continually required for such 
uses. 
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Preceding chapters of this report have 
described the natural resources of the 
study area and discussed the existing 
and potential utilization of resources 
on public land. Hazards associated with 
these uses have also been considered. 

Groups with a wide range of Interests 
are making growing demands for resourc­
es on public land. In such a situation 
the interaction of various uses becomes 
an important issue that must be consid­
ered before decisions can be made on the 
allocation of that land. This chapter 
examines the nature of the Interactions, 

Land use compatibility 

Each type of land use 
set of resources for 1 
these have been discus 
chapters. In many cas 
required overlap in bo 
thus providing a sourc 
conflict. Moreover, t 
each will have a serie 
indirect effects on mo 
These effects may be c 

requires a certain 
ts operation, and 
sed in relevant 
es the resources 
th time and space, 
e of potential 
he operation of 
s of direct and 
st other uses, 
onsldered as: 

* beneficial - resulting in an increase 
in another activity or activities 
(complementary uses) 

* harmful - resulting in a decrease In 
another activity or activities (comp­
etitive uses) 

* negligible - having no effect in 
either direction (supplementary uses) 

The nature of these effects will deter­
mine the degree of compatibility between 
two or more land uses, and hence their 
ability to be combined in order to ob­
tain the best combination of uses on a 
land management unit. In practice, sev­
eral ameliorating factors operate, which 
include the following. 

* Activities occur at different levels 
of intensity. (Incompatibility bet­
ween two activities at a high intens­
ity may be reduced if the operations 
of one become less intensive.) 

* Some activities occur for a short per­
iod, thus restricting their effects 
and allowing other activities to con­
tinue in intervening periods, 

* Often an activity only occurs in a 
small part of a wider area, thus loc­
alizing its effect, (This enables 
other activities to con t inue in the 
general area,) 
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* Compatibility between uses in an area 
changes over time as the once-harmful 
effects of one activity are lessened. 

it Prevailing social attitudes towards 
the tolerance of harmful intereffects 
may change, (In some cases improved 
technology helps change these attitud­
es . ) 

* Skilful management techniques can re­
duce possible competitive effects of 
an activity on others. 

Land use flexibility refers to the de­
gree to which any one activity precludes 
(by its operation) other activities' 
utilization of a given resource. Flex­
ible uses include those having either 
negligible or beneficial effects on 
others. 

The 
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lous forms of recreat-
briefIy considered. 

Agriculture 

Clearing of land for agricultural prod­
uction has benefited some native animals 
by increasing the area of grassland and 
forest margins, while farm dams and irr­
igation works may have extended the 

range of some amphibians, reptiles, and 
birds. Nevertheless, agriculture is 
normally incompatible with most aspects 
of nature conservation, since most spec­
ies are severely reduced in number or 
even eliminated by the removal of their 
habitat and the introduction of alien 
plants and animals. 

On the other hand, agricultural activit­
ies have in many cases added visual var­
iety to the landscape; for example, the 
irrigated orchards around Cobram, espec­
ially when in bloom, provide a contrast 
with the adjacent river red gum forests. 

Agriculture can affect water production, 
as the conversion from forest to grass­
land can alter the volume and timing of 
run-off, which in turn may lead to in­
creases in total water yield, turbidity, 
and salinity, as well as a reduction in 
summer stream flow. 

Irrigation can affect water tables, as 
the successive waterings over the years 
can lead to the rise of the water table, 
which in turn leads to the accumulation 
of salts at the root and ground level. 
Pollution may also result from Injudic­
ious use of fertilizers and pesticides 
or from the concentration of stock near 
watercourses, 

Forest grazing can conflict with nature 
conservation because of the disturbance 
to the environment caused by stock graz­
ing and watering, and the Introduction 
of alien plants. It is also competitive 
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with some forms of recreation that re­
quire natural environments and, by re­
ducing native ground flora that provide 
nectar and pollen for honey bees, it can 
compete with apiculture. 

Apiculture 

Since the bees serve the useful function 
of cross-pollination, apiculture may 
complement agriculture. 

It relies largely on the native flora 
and so is supplementary to timber pro­
duction, recreation, water production, 
and some aspects of nature conservation. 
Bees do compete with native fauna for 
nectar and pollen, but the significance 
of this competition and its ecological 
effects remain largely unknown. 

Timber production 

This is a relatively flexible land use, 
particularly when carried out at a low 
intensity. It is compatible with forest 
grazing, honey production, and all but 
the strictest forms of nature conservat­
ion. It can benefit some forms of out­
door recreation by providing access 
tracks for walking and pleasure driving. 

Harvesting operations can immediately 
degrade vegetation, fauna, and landscape 
values, Most effects are temporary, but 
some could be long-term. Tree-felling 
becomes more noticeable as the size of 
the area increases and when most or all 
of the trees in the stand are cut. 

Increasing the 
duction decreas 
other uses, sue 
apiculture, and 
ion. Intensive 
certain commerc 
remove trees co 
nesting, limit 
are allowed to 
ing activities, 
ed use of fire. 

levels of hardwood pro-
es its compatibility with 
h as nature conservation, 
many forms of recreat-
practices may favour 

lally valuable species, 
ntainlng sites for animal 
the size to which trees 
grow, intensify harvest-
and require the increas-

Hardwood timber production in certain 
parts of the study area competes with 
recreational activities requiring soli­
tude. It could also be considered to be 
in competition with agricultural produc­
tion on those areas of forested public 
land that have potential for agricultur­
al development. 

Water conservation 

The production and utilization of water 
is an important use of public land. To 
some extent it is competitive with agri­
culture, timber production, mining, and 
recreation (depending on the intensity 
of these uses, the management techniques 
employed, and the intended use of the 
water). 

The hydrology of the surface drainage 
system in most of the study area has 
been significantly altered by use of 
water within and outside the area, as 
well as by artificial drainage of the 
lower lands. While this management of 
water is a necessary part of land man-
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agement for food and fibre production, 
it can affect the value of wetlands for 
wildlife habitat and the health and 
vigour of some of the river red gum for­
ests . 

Activities such as logging, road-making, 
quarrying, clearing, and grazing can 
cause soil disturbance and reduce absor­
ption by the soil, leading to increases 
in surface run-off, stream turbidity, 
peak flows, siItation, and erosion. 

As well as contributing to the quality 
and quantity of stream flows, public 
land also contributes to the quality and 
quantity of the groundwater. Recharge 
of underground water supplies can be de­
creased if run-off is increased by 
clearing vegetation. 

In many cases, activities using parts of 
catchments away from storage areas do 
not pose a substantial threat to either 
water quality or yield. The use of land 
as a catchment is therefore normally 
complementary with nature conservation 
and, to varying degrees, with other act­
ivities. 

Water storages increase the opportunit­
ies for some forms of recreation, such 
as lakeside picnicking and water-based 
activities. 

Storages, however, can adversely affect 
nature conservation. Inundation by 
water obviously destroys the original 
habitat, and the storage may alter flow 

regimes, affect water temperature and 
oxygen content, and consequently affect 
aquatic and riparian vegetation and 
wildlife habitats downstream. 

On the other hand, storages also create 
an aquatic habitat, supporting fish and 
waterfowl. 

Compatibility between water utilization 
and nature conservation can be enhanced 
by the design of structures and operat­
ion procedures that cater for the effec­
tive distribution and drainage of irrig­
ation water. 

Nature conservation 

This is generally compatible with a wide 
range of uses, such as water production, 
apiculture, and low-intensity recreat­
ion. It tends to compete with any act­
ivity that radically changes the natural 
vegetation, such as mining, agriculture, 
urban development, or Intensive forest­
ry. 

Excessive use for recreation is a prob­
lem in some areas of value for nature 
conservation, because these areas are 
often used primarily as leisure re­
sources. The other alms of parks and 
reserves (biological conservation, land­
scape preservation, and research oppor­
tunities) can therefore be threatened. 

Areas set aside specifically for refer­
ence must be managed to exclude activit­
ies other than particular forms of 
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scientific study. This use is comple­
mentary with nature conservation and 
water production only. 

Outdoor recreation 

Outdoor recreation encompasses a wide 
range of activities. Their relations 
with other uses vary according to their 
type and intensity. 

Some sports such as golf, horse-racing, 
and archery require their own specializ­
ed areas and are therefore incompatible 
with most other uses. Most recreational 
activities are relatively flexible, how­
ever, and can be accommodated in areas 
managed primarily for other uses, 

A single land use in a particular area 
may conflict with one type of recreation 
and yet complement another. For example 
an abandoned quarry may mar a panoramic 
view yet provide an ideal site for gem 
fossicking or riding trail-bikes. Sim­
ilarly, forestry tracks may reduce the 
value of an area for bushwalkers seeking 
natural surroundings, but make It more 
accessible for picnicking and pleasure 
driving. 

Some pursuits such as adventure driving, 
fishing, and bushwalklng can become 
self-competitive, especially at high 
usage rates. 

Certain water-based activities such as 
water-skiing may be incompatible with 
nature conservation. Such conflict can 

sometimes be alleviated by zoning cert­
ain sections of the water body for spec­
ific activities. 

Urban and industrial uses 

Urban areas contain a multitude of diff­
erent activities that collectively are 
competitive in space with most non-urban 
uses, including agriculture, timber pro­
duction, apiculture, water conservation, 
mining, and many forms of outdoor rec­
reation. Moreover, the presence of 
urban areas - by intensifying the 
utilization of, or requirement for, most 
resources - undoubtedly compounds the 
competition between many activities in 
adjacent areas of public land. 

Extractive industries 

Mining, quarrying, and shallo 
extraction can be competitive 
forms of land use through sit 
ance, reading, and pollution, 
ion is usually localized, how 
its degree depends on the typ 
of operation. Underground ml 
not usually Involve as much s 
banco as open-cut mining or s 
stripping, but dumping of was 
such as mine tailings may sti 
with other uses. 
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Many conflicts between extractive indus­
tries and landscape are localized, but 
they may be serious where values are 
high or the operations obvious. On the 
other hand, some quarries provide the 
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opportunity to study the local natural 
history, and open sites for the collec­
tion of fossils and gemstones. 

Exhausted quarries and open-cut mines 
are often useful for water supply or 
rubbish disposal, or as sites for such 
recreation as trail-bike-riding. 

Public utilities and transport 

Generally the provision of these servic­
es requires allocation of small areas of 
land only, but in most cases this repre­
sents an inflexible use. 

Due to growing recreational pressures 
and more Interest in nature conservation 
at a local level, waste-disposal prob­
lems are increasing. Most disposal 
sites are generally regarded as unsight­
ly , sometimes produce offensive odours, 

and, if not carefully managed, may have 
detrimental effects on other uses such 
as water production. 

Cleared easements for transmission lines 
or gas or water pipes compete with vege­
tation and some wildlife habitats, and 
may be unattractive. Likewise, the 
measures taken to reduce the risk of 
fire along transmission lines may con­
flict with other uses. Again, telecom­
munication facilities on peaks or ridges 
can conflict with scenic and other val­
ues, especially when constructed in 
attractive or remote landscapes. 

These services and most others are gen­
erally considered essential. However, a 
measure of compatibility with other land 
uses can be achieved by careful siting, 
location, and design to minimize the 
conflicts. 
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BLOCK DESCRIPTIONS 

In t h i s p a r t of t h e r e p o r t , t h e s t u d y 
area has been d i v i d e d i n t o s i x b l o c k s . 
For each b l o c k , t h e l o c a t i o n and l a n d 
t e n u r e , t h e n a t u r e of t h e l a n d , p r e s e n t 
uses , c a p a b i l i t y f o r v a r i o u s u s e s , t h e 
present c o n d i t i o n of t h e l a n d , and l i k e ­
ly l a n d - u s e h a z a r d s a r e d e s c r i b e d . 
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'Capability' refers to the suitability 
of public land for various uses. Ass­
essment is based on a number of consid­
erations , including the inherent charac­
teristics of the land, its proximity to 
centres of population^ the level of 
accessibility within it, the relative 
scarcity of the type of land, and the 
hazards associated with the various 
uses. 

Capabilities are given in general terms 
only, because the amount of information 
available has varied from block to block 
and because some of the values have been 
difficult to quantify. In assessing 
capability, comparisons have been made 
with other blocks and with other parts 
of the State. 

66163/83-18 
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I. GUNBOWER 

A. General 

1. Land tenure and location 

Gunbower block occupies some 290,000 ha 
in the far west and north-west of the 
area. Approximately 27,000 ha is public 
land, mainly comprising the Gunbower Is­
land State Forest (19,500 ha), Guttram 
and Benwell areas of reserved forest 
(1,850 ha), Kow Swamp (2,750 ha), the 
Tragowel Swamp Wildlife Reserve (200 
ha), Hird Swamp Wildlife Reserve (270 
he), and Johnson Swamp Wildlife Reserve 
(300 ha). The remainder comprises var­
ious stream frontages and reserved and 
unreserved Crown lands. 

2. New South Wales Cr-own land 

Significant areas of New South Wales 
Crown land abut this block. They are 
mostly State Forest, have a total area 
of some 34,400 ha, and are known as 
Campbells Island, Koondrook, and Perrl­
coota Forests. 

These lands serve many purposes, includ­
ing timber production, grazing, flood 
mitigation, honey production, and rec­
reation. They contain similar forest 
types, and would have similar conservat­

ion values, to those on the Victorian 
public land that abuts the Murray River, 

Nature of the Land 

1. Climate 

Climate here can be described as semi-
arid and is generally uniform through­
out. 

Average annual rainfall is less than ki 
mm and ranges from 400 mm at Boort to 
350 mm at Murrabit. It tends to dec-

1. GUNBOWER 
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rease from south to north. Considerable 
variations in monthly and yearly rain­
fall occur over the block, due mainly to 
summer storms. 

In general, temperatures are similar 
throughout. Summers are hot and winters 
mild, with a mean annual maximum temper­
ature of some 22'̂ C and a mean annual 
minimum of some 9.-5°C, 

Average annual evaporation is usually 
three times average annual rainfall, 
The area experiences a few frosts: about 
8 severe and 21 light frosts annually, 

2. Geology and geomorphology 

The block is dominated by riverine 
plains of Quaternary age. The youngest 
alluvial deposits of clay, sand, and 
gravel occur within the flood plains of 
the present-day streams, principally the 
Murray and Loddon Rivers. The surfaces 
of these river terraces are commonly 
marked by scrolls and oxbow lakes, broad 
areas of anastamosing channels, fine 
ephemeral channels, and low-lying areas 
subject to sheet flooding. 

Away from the present-day drainage chan­
nels, and unrelated to them, are alluv­
ial plains deposited by an older drain­
age system. Sandy levee banks of these 
former streams can still be traced at 
the surface of the plains. 

Swampy areas and lakes are scattered 
over the alluvial plains. Associated 

with many of these are crescent-shaped 
dunes known as lunettes. 

The Quaternary sediments overlie Tert­
iary alluvial deposits in the east of 
the block, and Late Tertiary marine 
sands in the west. Exposures of the 
marine deposits occur near Boort. 

3. Soils 

The most common soil type throughout the 
block is the grey-brown sodic uniform 
clay with gilgai micro-relief. In the 
slightly better-drained positions of the 
plain, red-brown sodic duplex soils 
occur but these are of minor importance. 

In the far south-west, red calcareous 
sodic duplex soils predominate in the 
uneven mallee plain. Yellow sodic duplex 
soils occur in the depressions. 

Other minor components include the sllty 
gradational soils with hard-setting sur­
faces on the Murray River flood plains, 
the sandy red duplex soils on prior 
stream levees in the north-east, and the 
calcareous clay soils on the lunettes in 
the northern half and the extreme south­
west . 

4, Vegetation 

In the riverine forests along the Mur­
ray , particular Gunbower Forest, river 
red gum predominates in a mosaic of open 
forest I H and open forest II (sometimes 
grading into woodland II or III). The 
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Black box f o r e s t ~ 
north of Kerang 

Benjeroop Fores t , 

taller forests are characteristic of 
well-watered sites towards the Murray 
River, particularly In the downstream 
sections. (Due to the Cadell Tilt, a 
slope runs along the length of Gunbower 
Island.) 

In the less frequently flooded sections, 
particularly to the south-east of the 
Island and along Gunbower Creek, an open 
forest II of black box replaces river 
red gum. 

In addition, some small grassy plains 
(either too wet or too dry for tree 

growth) and swamp vegetation occur with­
in the Gunbower Forest. Down-river from 
Gunbower Island, river red gum open for­
est II and III are the major vegetation 
types (Benwell and Guttram Forests). 

Along the Loddon River, open forest II 
of river red gum predominates, with 
black box in less frequently flooded 
situations, 

On the creek syst 
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les. Although ch 
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enopods and lignum are 
y components, extensive 
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ive composition. The 
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ush. The effects of 
n purposes have killed 
may persist only on 
anks. 

Surrounding the lakes, saltbush and lig­
num predominate, with swamp vegetation 
(rushes and reeds) or grassland in the 
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Kerang—Kow Swamp regions, and limited 
fringes of black box and river red gum 
fringe the lakes. 

The remaining public land mainly carries 
saltbush or volunteer pasture (mostly of 

¥ 
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Saltbush wi th g r a s s i n a s a l t - a f f e c t e d 
area along the Loddon River near Appin 

introduced species). Around Boort, some 
small pockets of mallee vegetation (pre­
dominantly E, dumosa), with some yellow 
gum {E. leuaoxylon) , remain. 

5. Fauna 

Gunbower block supports 17 species of 
native mammals. Many of these - such as 
the feathertail glider, yeHow-footed 
antechlnus, and sugar glider - are con­
fined to the forested areas along the 
Murray River. Others - such as the 
brushtall possum, eastern grey kangaroo, 
and white-striped mastiff-bat - are more 
widespread throughout the block. 

The house mouse, fox, brown hare, and 
European rabbit are the commonest intro­
duced mammals. 

The block contains the highest number of 
native bird species: 177 have been re­
corded. Those recorded only In this 
block include the little bittern, blue-
bllled duck, stubble quail, Baillon's 
crake, spotless crake, painted snipe, 
gull-billed tern, blue-winged parrot, 
variegated and white-winged fairy wrens, 
inland thornblll, striped honeyeater, 
and orange chat, 

Reptiles known here total 24 species. 
Four of these - the hooded scaly-foot, 
curl snake, and two skinks ( M e r i e t i a 
grey and Morethia a d e l a i d e n s i s ) - are 
found only in this block. The other 20 
include the bearded dragon, snake-eyed 
skink, and stump-talled lizard. Nine 
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The c u r l snake (Suta 
suta) occurs on the 
c r a c k i n g c lay s o i l s 
in t h i s block 

species of amphibians have been recorded 
- including Peron's tree frog, the bark­
ing frog, and the burrowing frog. 

Appendices 2 and 3 list the fauna of the 
study area, showing the habitats in 
which they occur (Appendix 2) and their 
distribution and abundance in each 
block (Appendix 3). For descriptions of 
habitats, the reader should refer to 
Chapter II. 

C. Present Use and Capabilities 

I. Nature conservation 

While all the forested public land has 
at least moderate to high capability for 
nature conservation, some areas are more 
important than others. For Instance, 
the river red gum and black box areas in 
the Gunbower Island State Forest are 
very Important breeding and living habi-
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tat for many s p e c i e s of b i r d s and n a t i v e 
animals. Also t h e F o r e s t p rov ides good 
examples of the r i v e r red gum and b lack 
box fo res t and woodland t y p e s . 

The Tragowel Swamp, Hird Swamp, and 
Johnson Swamp W i l d l i f e Reserves a re a l s o 
important b r e e d i n g a r e a s for s p e c i e s of 
waterfowl such as duck. 

In gene ra l , most of t he p u b l i c land i s 
accessible and has in many cases been 
altered in some way by man's a c t i v i t i e s . 
Despite t h i s , much of i t s t i l l r e t a i n s 
some c o n s e r v a t i o n s i g n i f i c a n c e . 

2. Recrea t ion 

Gunbower I s 
recreat ion 
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box, the Po 
creeks, and 
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for f i sh ing 
permitted, 
Murray prov 
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The convoluted cour 
ides many fishing sp 
articularly waterfow 

the main 
rising 
and black 
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s popular 
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se of the 
ots, 
1, are 

The most popular spots are along the 
Murray and at Torrumbarry Weir, where a 
formal caravan park is located. The 
Forests Commission maintains an extens­
ive system of fireplaces and picnic 
tables. 

Cohuna Scout Group has a camp within the 
Forest. 

Access within the Forest is good and 
Includes the River Track, which provides 
a scenic drive from Koondrook to Torrum­
barry Weir. 

Tragowel, Hird, and Johnson Swamp Wild­
life Reserves are of interest for bird­

ie - *<3« rno^ •«**« -t 

Lake Marmal i s popu la r fo r a number of 
wa te r -based r e c r e a t i o n a c t i v i t i e s 
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watching and Hird and Johnson Swamps are 
popular waterfowl-hunting areas. 

Kow Swamp, Lake Boort, and Lake Marmal 
are popular for water sports and fish­
ing. 

3. Timber production 

The main areas of timber production are 
the Gunbower Island State Forest and the 
Guttram and Benwell areas of reserved 
forest. These have generally high capa­
bility for timber production, especially 
the river red gum stands if the approp­
riate flood regimes necessary to main­

tain the health and vitality of stands 
are provided. 

River red gum is mainly cut for sawlogs 
and rail sleepers and other minor forest 
products such as firewood, posts, and 
piles. Two sawmills - one at Koondrook 
and the other at Cohuna - draw river red 
gum sawlogs from the Gunbower Island 
State Forest. Sawlog parcels are per­
iodically sold from the Guttram and Ben­
well reserved forest areas. 

Twelve cutters are licensed to cut rail 
sleepers from these forests. 

Grey and black box are generally cut to 
supply fencing materials, firewood, and 
short poles. 

The Kraft factory at Leltchville util­
izes quantities of firewood from the 
Gunbower Forest for Industrial purposes. 

The sawmill at Cohuna utilizes residue 
to produce red gum woodchips, which are 
sold as garden mulch. 

4. Agriculture and apiculture 

Most of the public land has low agricul­
tural capability, mainly due to its 
flood characteristics. Most is grazed 
under some form of licence or, as in 
part of the Gunbower Island State Forest, 
under agistment. 

The river red gum and box forests have a 
high capability for honey production. 
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5. Water 

This block lies within the Loddon River 
drainage basin. Its western border is 
the Loddon River, while the Barr, Pyra­
mid, Kinypanial, Pennyroyal, and Callvil 
Creeks traverse the area. 

The Tragowel 
Third Lake, 
Irrigation A 
within the b 
parts of the 
works Distri 
Water dellve 
and Waterwor 
of the order 
itles are al 
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comes from t 
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Boort, Cohuna, and Calivil 
reas H e within or partly 
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cts, mainly around Boort, 
red to the Irrigation Areas 
ks Districts in I98O/81 was 
of 592,000 ML. Small quant-
so authorized for use out-
Igation areas. This water 
he Loddon and Murray Rivers 

Host of the public land is used for 
flood mitigation purposes. In addition, 
numerous levees, pumping stations, pipe­
lines, and channels (Including natural 
drainage lines) are located on public 
land, 

Ihree local water authorities - the 
Boort, Cohuna, and Kerang Waterworks 
Trusts - are constituted under the Water 
Aot 1959. The block contains the western 
part of Bullock Creek Improvement Dis­
trict. 

6. Mineral and stone production 

Exploration for brown coal is currently 
being undertaken here. Gypsum is being 

mined from public land near Boort. Most 
stone extraction in the block occurs on 
private land, but the Shires of Kerang 
and Cohuna obtain sand and gravel from 
pits located in the Guttram, Benwell, 
and Gunbower Forests, 

D. Hazards and Conflicts 

Wildfire is always a major nazard. Al­
though the forests on public land- such 
as the Gunbower Island, Guttram, and 
Benwell areas - do not have such a high 
fire risk as some others In the State, 
and in general access is good, wildfires 
remain a threat to life, property, and 
timber resources, and do, of course, 
affect wildlife and flora values. 

While soil ero 
ure on the pub 
ard for water 
gently sloping 
present, may o 
erosion of veh 
stream-bank er 
along the wate 
for wind erosi 
and the light 
plain is high. 

slon is not a common feat-
lie land, a moderate haz-
eroslon applies on the 
Mallee plain, which, at 
nly be expressed as minor 
icular tracks. River and 
osion can be a problem 
rcourses. The potential 
on of the sandy lunettes 
topsoll of the Mallee 

Both vermin and noxious weeds are pres­
ent on public land, but neither constit­
utes a significant hazard at present. 

All of the major rivers and streams, 
such as the Murray and Loddon Rivers and 
Callvil Creek, are subject to flooding. 
Although winter—spring floods are nee-
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tain the health and vitality of stands 
are provided. 

Arbu thno t ' 3 sawmill ~ Koondrook 

watching and Hird and Johnson Swamps are 
popular waterfowl-hunting areas, 

Kow Swamp, Lake Boort, and Lake Marmal 
are popular for water sports and fish­
ing, 

3. Timber production 

The main areas of timber production are 
the Gunbower Island State Forest and the 
Guttram and Benwell areas of reserved 
forest. These have generally high capa­
bility for timber production, especially 
the river red gum stands If the approp­
riate flood regimes necessary to main-
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Twelve cutters are licensed to cut rail 
sleepers from these forests. 

Grey and black box are generally cut to 
supply fencing materials, firewood, and 
short poles. 

The Kraft factory at Leltchville util­
izes quantities of firewood from the 
Gunbower Forest for industrial purposes. 

The sawmill at Cohuna utilizes residue 
to produce red gum woodchips, which are 
sold as garden mulch. 

4, Agriculture and apiculture 

Most of the public land has low agricul­
tural capability, mainly due to its 
flood characteristics. Most is grazed 
under some form of licence or, as in 
part of the Gunbower Island State Forest, 
under agistment. 

The river red gum and box forests have a 
high capability for honey production. 
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5. Water 

This block l i e s w i t h i n the Loddon River 
drainage b a s i n . I t s wes te rn border i s 
the Loddon R i v e r , whi le t h e Ba r r , Pyra­
mid, Kinypania l , Pennyroya l , and C a l i v i l 
Creeks t r a v e r s e t h e a r e a . 

The Tragowel 
Third Lake, B 
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Most of the public land Is used for 
flood mitigation purposes. In addition, 
numerous levees, pumping stations, pipe­
lines, and channels (including natural 
drainage lines) are located on public 
land. 

Ihree local water authorities - the 
Boort, Cohuna, and Kerang Waterworks 
Trusts - are constituted under the Water 
Aot 1959. The block contains the western 
part of Bullock Creek Improvement Dis­
trict. 

6. Mineral and stone production 

Exploration for brown coal is currently 
being undertaken here. Gypsum is being 

mined from public land near Boort. Most 
stone extraction in the block occurs on 
private land, but the Shires of Kerang 
and Cohuna obtain sand and gravel from 
pits located in the Guttram, Benwell, 
and Gunbower Forests. 

D, Hazards and Conflicts 

Wildfire Is always a major nazard. Al­
though the forests on public land- such 
as the Gunbower Island, Guttram, and 
Benwell areas - do not have such a high 
fire risk as some others in the State, 
and in general access is good, wildfires 
remain a threat to life, property, and 
timber resources, and do, of course, 
affect wildlife and flora values. 

While soil erosion Is not a common feat­
ure on the public land, a moderate haz­
ard for water erosion applies on the 
gently sloping Mallee plain, which, at 
present, may only be expressed as minor 
erosion of vehicular tracks. River and 
stream-bank erosion can be a problem 
along the watercourses. The potential 
for wind erosion of the sandy lunettes 
and the light topsoll of the Mallee 
plain is high. 

Both vermin and noxious weeds are pres­
ent on public land, but neither constit­
utes a significant hazard at present. 

A H of the major rivers and streams, 
such as the Murray and Loddon Rivers and 
Calivil Creek, are subject to flooding. 
Although winter—spring floods are nee-
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A major hazard to the health and vital­
ity of the riverine forests along the 
Murray such as at Gunbower Island is the 
alteration of the natural flood regime 
due to water impoundment and diversion 
for irrigation and water supply purp­
oses. This alteration has resulted in 
floods being less frequent, shorter in 
duration, and reduced in extent. Unless 
the appropriate flood regimes necessary 
to maintain the health and vitality o f 
the riverine forests are provided, it is 
expected that the operation of the Dart­
mouth Dam will aggravate this situation. 

Efforts to overcome these effects of the 
altered flood pattern may conflict with 
the water supply and management commit­
ments to water-users both along and 
downstream of the Murray River. 

Conflict may arise over the use and man­
agement of the many wetlands in the 

block for nature conservation, wildlife 
habitat, water supply, flood mitigation, 
and drainage. Management of water forms 
a necessary part of land management for 
food and fibre products and flood miti­
gation, but can affect the value of wet­
lands for nature conservation and wild­
life habitat. 
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grazing on public land 
ance of the ground flo 
claimed that grazing c 
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species and domination 
one or more exotic or 
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In some areas grazing, with proper man­
agement and stocking, may not conflict 
with other values. 

On areas of public 
use is high, such 
Forest, inevitably 
uses will arise, 
al activities may 
prime water-bird h 
using recreational 
trail-bikes may be 
heavy use of some 
result in bank ero 

land where recreation 
as Gunbower Island 
conflict with other 

Thus, some recreation-
be inappropriate in 
abitats, camping and 
vehicles such as 
incompatible, and the 

river-bank areas may 
slon. 
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2. PATHO 

A. General 

1. Land tenure and location 

Patho block occupies some 194,000 ha in 
the middle west of the area. Approxi­
mately 5,500 ha is public land, compris­
ing the Terrick Terrick State Forest 
[2,600 ha), reserved forest and frontage 
along the Murray River, and frontages 
along the Bullock and Mount Hope Creeks 
and the Campaspe River, The remainder 
comprises various small blocks of re­
served and unreserved Crown lands - such 
as the granite outcrops at Pyramid Hill 
and Mount Hope. 

2. New South Wales Crown land 

A number of small areas of New South 
Wales Crown land abut this block. They 
are mostly State Forest with a number of 
Crown land reserves, and have an area of 
some 380 ha. The main ones are the Ben-
area and Moama State Forests. 

These lands serve many purposes, Includ­
ing timber production, grazing, flood 
"litigation, honey production, and rec­
reation. They contain similar forest 
types, and would have similar conservat­

ion values, to those on the Victorian 
public land that abuts the Murray River 

Nature of the Land 

1. Climate 

Climate here can be described as semi-
arid and is generally uniform throughout 

Average annual rainfall is less than 400 
mm in the north-west of the block, and 
more than 400 mm in the south-west. It 
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ranges from 451 mm at Rochester to 394 
mm at Patho West, The summer and autumn 
rainfall is more erratic than that in 
winter and spring. 

In general, temperatures are similar 
throughout. Summers are hot and winters 
mild, with a mean annual maximum temper­
ature of some 22°C and a mean annual 
minimum of 8,9°C. 

2, Geology and geomorphology 

Riverine plains of Quaternary age domin­
ate the block, with the youngest alluv­
ial deposits of clay, sand, and gravel 
present within the flood plains of the 
modern streams. Older alluvial sediments 
make up the plains away from the 
present-day drainage channels. These 
were deposited by an earlier drainage 
system, traces of which can still be 
seen on the plains. 

In the west of the block, outliers of 
Palaeozoic granite and minor contact 
metamorphosed sediments protrude through 
the plains, from Mitiamo through Mount 
Terrick Terrick to Pyramid Hill and 
Mount Hope. 

3. Soils 

Extensive areas have grey brown calcar­
eous sodic uniform clay soils, with red-
brown duplex soils occurring on slightly 
better-drained positions. Sections of 
the plain associated with old prior 
stream systems have well-drained red 

duplex soils on the levees, merging into 
red or yellow sodic duplex soils. 

The Mount Terrick Terrick area, on the 
western boundary, has variable depths of 
coarse sands prominent. Red duplex soils 
with deep coarse sandy topsoils occur on 
the slopes and yellow duplex soils are 
found in the drainage depressions com­
ing off the range, 

Silty gradational soils with hard-
setting topsoils occur along the Murray 
and Campaspe River flood plains in as­
sociation with the river red gum forests, 

4, Vegetation 

A zone of river red gum 
and III adjoins the Murr 
some fringes of grey box 
open forest II, A small 
yellow box open forest I 
H l a North. Some swamps 
occur, often reflecting 
patterns. The remaining 
along the Campaspe River 
ly river red gum open fo 
some volunteer grassland 

open forest II 
ay River, with 
and black box 
area carries 
I near Wharpar-
and grasslands 

local land-use 
vegetation 
is predominant-

rest II, with 
s. 

Along the creeks, black box woodland I 
or swamp communities predominate. The 
Gunbower lagoon system extends into this 
block (mostly saltbush, lignum, volunt­
eer grassland, or swamp, with some river 
red gum and black box). 

The Terrick Terrick Forest (2,900 ha) is 
mostly an open forest I of white cypress 
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pine { C a l l i t r i s c o l u m n e l l a r i s ) . Yellow 
box and grey box accompany the white 
cypress pine, but have been thinned out 
by sllvicultural treatment. Some small 
pockets of 'granite outcrop' vegetation 
(scrub) also occur within the forest. 
Granite outcrop vegetation at Mount Hope 
and Pyramid Hill is dominated by the 
wattle, Acacia deanei ssp. p a u c i j u g a , 
with other sclerophyllous species (such 
as rock correa, wedge-leaf hop-bush, and 
nodding blue-lily) in an open shrubland 
formation. 

Some of the small blocks support a black 
box woodland or river red gum open for­
est—woodland II, but volunteer grass­
land, lignum, or saltbush are most typ­
ical. A relic of grey box woodland with 
white cypress pine grows at Doherty 
Pines Flora Reserve near . Rochester , 

5. Fauna 

The pauci ty of n a t i v e v e g e t a t i o n remain­
ing is r e f l e c t e d i n the fauna l compos i t ­
ion. Only 12 s p e c i e s of n a t i v e mammals 
have been r eco rded i n the b l o c k , most of 
which are r a r e or uncommon: Only the 
widespread common b r u s h t a l l possum and 
water-rat a r e recorded f r e q u e n t l y , 

Birds of HO s p e c i e s have been recorded 
here; the r a r e r s p e c i e s among them i n ­
clude plumed w h i s t l i n g - d u c k , b lack f a l ­
con, G i l b e r t s w h i s t l e r , grey-crowned 
babbler, and s i n g i n g h o n e y e a t e r . Common 
birds in t h e b l o c k , such as ga lah and 
Richard's p i p i t , a r e t hose u s u a l l y a s s o -
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White cypress p ine p l a n t a t i o n - Te r r i ck 
Te r r i ck S t a t e Fores t 

elated with the grasslands of the agri­
cultural areas. 

In contrast to the other vertebrate 
groups, reptiles are well repreented 
here, 
habit 
Sped 
gecko 
vllle 
short 
crops 
bandy 

largely as a result of favourable 
ats provided by the rock outcrops, 
es such as the eastern spiny-tailed 
, large striped skink, Bougain-
's skink, Cunningham's skink, and 
-tailed snake utilize these out-
, while the carpet snake and bandy 
are also known In Patho block. Ten 
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species of amphibians, all widespread in 
the study area, are recorded here. 

Appendices 2 and 3 list the fauna of the 
study area, showing the habitats in 
which they occur (Appendix 2) and their 
distribution and abundance in each 
block (Appendix 3). For descriptions of 
habitats, the reader should r e f e r t o 
Chapter 11. 

C, Present Use and Capabilities 

I. Nature conservation 

While all the forested land has at least 
a moderate capability for nature conser­
vation, some areas are more important 
than others. For instance, the Terrick 
Terrick State Forest contains Mount 

Pyramid H i l l g o l f c lub is 
l o c a t e d a t t h e f o o t of 
Pyramid H i l l 

Terrick Terrick, which forms a signific­
ant geological feature, and supports the 
largest area of white cypress pine for­
est and woodland formation in Victoria. 
Other geological formations of signifi­
cance include Mount Hope and Pyramid 
Hill. 

In general, most of the public land is 
very accessible and has in many cases 
been altered in some way by man's activ­
ities. Despite this, much of it still 
retains some conservation signlficane. 

2. Recreation 

The main recreation resource in Patho 
block is the Terrick Terrick State For­
est. With its granite boulders and box 
and white cypress pine vegetation, it 
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}ihite cypress pine fence 
posts are cut from the 
Tevrick Terr ick S t a t e 
Forest 
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provides interesting recreation exper­
iences. Recreation development here Is 
retarded by the lack of natural water. 
The Terrlcks Rocks Reserve is popular 
with picnickers. Trail-bike-ridlng is 
also popular. 

Mount Terrick Terrick, Mount Hope, and 
Pyramid Hill all provide scenic views of 
the surrounding plain country. They 
also are of geological interest. Some 
small areas of river red gum forests 
adjoin the River Murray, but the recrea­
tion usage is relatively low. 

A number of small recreation reserves 
eater for organized sports such as foot­
ball, cricket, and tennis. 

3. Timber production 

Capability for timber production is gen­
erally low. The white cypress pine and 
box forests at Terrick Terrick produce 
durable timbers used for fencing mater­
ial and short poles. Owing to the slow 
growth rate, it will be many years be­
fore this area produces white cypress 
pine sawlogs in any quantity. 
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Small areas of river red gum along the 
Murray River produce small quantities of 
sawlogs and rail sleepers, as well as 
fencing material and firewood. 

4. Agriculture and apiculture 

Most of the public land has low agricul­
tural potential. Most is grazed under 
some form of licence or, as in the Terr­
ick Terrick State Forest, under agist­
ment . 

The river red gum and box forests have a 
high capability for honey production. 

5. Water 

Most of the block lies within the Loddon 
River Drainage Basin; the remainder con­
tains virtually all of the Campaspe Riv­
er Drainage Basin. It contains the 
Rochester Irrigation Area, and part of 
the Campaspe Irrigation District. 

Water delivered for irrigation in 
1980/81 was of the order of 268,000 ML, 
and further small quantities were auth­
orized for usage outside the Irrigation 
Areas and District. This water was sup­
plied from the Murray and Campaspe 
Rivers. 

Some levees, pumping stations, pipe­
lines, and channels are located on the 
public land. 

One local water authority Is constituted 
under the Water Act 1959: the Rochester 

Waterworks Trust. The block also con­
tains the eastern part of the Bullock 
Creek Improvement District, 

6, Mineral and stone production 

Exploration for brown coal is currently 
being undertaken east of the Terrick 
Terrick Range. Gypsum is being mined 
from public land in the Parish of Terr­
ick Terrick West, and a small deposit of 
kaollnite occurs at Mount Terrick Terr­
ick, 

Granite is quarried from public land at 
Pyramid Hill, and there is potential for 
further hard rock quarries in the Terr­
ick Terrick Range, 

D. Hazards and Conflicts 

Wildfires are always a major hazard. 
Although the forests on the public land 
(such as at Terrick Terrick) do not have 
such a high fire risk as some others in 
the State, and in general access is 
good, wildfires remain a threat to life, 
property, and timber resources, and do, 
of course, affect wildlife and flora 
values. 

While soli erosion is not a common feat­
ure on the public land, a severe hazard 
of sheet erosion applies on the slopes 
of the Mount Terrick Terrick granitic 
area, and a moderate hazard for gully 
erosion in the lower depressions. The 
area also has a moderate potential for 
wind erosion if the sandy topsoll is 
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left exposed. River and stream-bank 
erosion can be a problem along the 
watercourses. 

Dryland and irrigation salting are not 
serious hazards in this block. 

Both vermin and noxious weeds are pres­
ent on public land, but neither constit­
utes a significant hazard at present. 

All of the rivers and streams are sub­
ject to flooding. Flooding of a magni­
tude that causes some inconvenience to 
landholders near streams occurs quite 
frequently. More serious flooding, re­
sulting In considerable property damage 
and community disruption, is a less fre­

quent but not uncommon phenomenon. The 
area located near the Junction of the 
Murray and Campaspe Rivers is particu­
larly flood-prone. 

Opinions differ about the effect of 
grazing on public land and the mainten­
ance of the ground flora. It Is often 
claimed that grazing causes a reduction 
in the diversity of the ground flora 
species and domination of the site by 
one or more exotic or native species. 
Others claim that grazing Is of economic 
importance and a necessary fire manage­
ment tool for the type of forests in the 
block. In some areas grazing, with 
proper management and stocking, may not 
conflict with other values. 

MlflM3-19 



268 

3. GOULBURN 

A. General Nature of the Land 

1. Land tenure and location 1. Climate 

Goulburn block oc 
in the centre of 
ly 16,000 ha is p 
prising the reser 
the Goulburn Rive 
Beattie Drainage 
the Kanyapella Dr 
ha), and a part o 
and part of Green 
up various stream 
and unreserved Cr 

cupies some 355,000 ha 
the area, Approximate-
ublic land, mainly com-
ved forest that abuts 
r (12,000 ha), the 
Depression (400 ha) , 
ainage Basin (2,500 
f the Waranga Reservoir 
Lake. The rest makes 
frontages and reserved 

own lands. 

2, New South Wales Crown land 

Areas of New South Wales Crown land that 
abut this block are mostly State Forest, 
with a number of small Crown land reser­
ves, and have a total area of some 3,200 
ha. The main one is the Bama State For­
est, north of Kanyapella. 

These lands serve many purposes, includ­
ing timber production, grazing, flood 
mitigation, honey production, and rec­
reation. They contain similar forest 
types, and would have similar conservat­
ion values, to those on the Victorian 
public land that abuts the Murray River. 

Climate in this block can be described 
as temperate, hot summer. 

Average annual rainfall is mostly less 
than 500 mm and ranges from 513 mm at 
Shepparton to 437 mm at Echuca. It 
tends to decrease from south-west to 
north-east through the block. Winter 
rainfall is slightly higher than summer 
rainfall. 

Kerang 
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In general 3 t empe ra tu r e s a re s i m i l a r 
throughout. Summers a re hot and w i n t e r s 
mild, with a mean annual maximum temper­
ature of 22'̂ C and a mean annual minimum 
of some 9 ° C 

The annual e v a p o r a t i o n i s of t he o r d e r 
of 1,400 mm, which i s t h r e e t imes the 
annual average r a i n f a l l . 

2. Geology and geomorphology 

Alluvial c l a y , sand, and g r a v e l of Quat­
ernary age ou tc rop as f l a t p l a i n s over 
most of the b l o c k . The youngest s e d i ­
ments occur in the channe l s and t e r r a c e s 
of the p r e s e n t - d a y s t r e a m s . Above t h i s 
level the a l l u v i a l p l a i n s have been d e ­
posited by an o l d e r d r a inage sys tem, 
traces of which can s t i l l be seen on the 
plains . 

Clay lake-bed d e p o s i t s t o g e t h e r wi th 
associated l u n e t t e s occur in t h e wes t . A 
large r e l i c t l ake -bed i s r e p r e s e n t e d by 
a subci rcular d e p r e s s i o n to the e a s t and 
north-east of Echuca. 

Source-bordering dunes de r ived from d e ­
flation of dry s t ream-beds a re s c a t t e r e d 
along p r e s e n t - d a y and p r e - e x i s t i n g 
stream courses . 

In the south of t h e b l o c k . Pa laeozo ic 
bedrock ou tc rops as low n o r t h - t r e n d i n g 
ridges p r o t r u d i n g i n t o the p l a i n , and 
as o u t l i e r s cut off from the Cen t r a l 
Highlands. Sediments of Ordovic ian and 
Siluro-Devonian age a re r e p r e s e n t e d , 

together with Cambrian greenstones and 
sediments, 

3. Soils 

Red sodic dupl 
with only mine 
gradational du 
plains of the 
clay soils are 
sector, togeth 
ences of unlfo 
lunettes. In 
atlonal soils 
clay soils are 
Cambrian basal 
south, shallow 
and red sodic 
gentle slopes 
ments, 

4. Vegetation 

The Murray—Go 
mostly carries 
-III of river 
ments of grey 
and grassland 
yapella basin 
gum open fores 
of box (black 
pastures (with 
and swampland. 

ex soils predominate here, 
r occurrences of sllty 
plex soils along the flood 
Goulburn River. Gilgaied 
present In the northern 
er with isolated occurr-
rm sandy profiles on old 
the south, stony red grad-
and reddish brown uniform 
associated with the 
t hills. Also in the 
stony gradational soils 

duplex soils occur on the 
of the Palaeozoic sedi-

ulburn flood plain region 
open forest—woodland li­

ned gum, with some frag-
box open forest II, swamp, 
(usually volunteer), Kan-
is predominantly river red 
t—woodland II, with areas 
and yellow), volunteer 
some tree regeneration), 

Vegetation around other watercourses Is 
mostly river red gum open forest II, 
with some patches of grey box of similar 
formation. The last two vegetation 
types occupy the remaining treed public 
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Open f o r e s t - - w o o d l a n d I of b lack box and 
grey box near Wyuna 

land, with some yellow box and black box 
to the east, but the majority of the 
small patches carry volunteer pastures. 

5. Fauna 

Goulburn block supports 33 species of 
mammals. The rare squirrel glider 
occurs extensively along the Goulburn 
River, at far greater densities than It 
is known elsewhere in the study area. 
Other arboreal mammals Include the sugar 
glider, feathertail glider, common 
brushtall possum, and common ringtail 
possum. The brush-tailed phascogale, fat-

tailed dunnart, and yellow-footed ante­
chlnus are also present, and 23 species 
of bats have been recorded. 

A total of 136 native birds have been 
recorded in this block. A number of 
them are restricted or unusual ones, in­
cluding the intermediate egret, glossy 
ibis, plumed whistling-duck, white-bell­
ied sea-eagle, common sandpiper, barking 
owl, dollarblrd, whlte-bellled cuckoo-
shrike , and yellow-faced honeyeater. 

The most notable among the 17 species of 
reptile known to occur In the block is a 
northerly record of White's skink. All 
of the 12 species of amphibians recorded 
in the study area occur in this block, 
including the rare giant bullfrog. 

Appendices 2 and 3 list the fauna of the 
study area, showing the habitats in 
which they occur (Appendix 2) and their 
distribution and abundance in each 
block (Appendix 3). For descriptions of 
habitats, the reader should refer to 
Chapter II. 

C Present Use and Capabilities 

1. Nature conservation 

While all the forested land has at least 
moderate to high capability for nature 
conservation, some areas are more impor­
tant than others. Loch Garry provides 
important breeding areas and habitat for 
waterfowl. The Kanyapella Drainage 
Basin is also Important for nature study 
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(with special regard to the breeding 
habits of native birds in an artificial­
ly controlled environment). 

Forested areas along the Goulburn are 
important for nature conservation - not 
only for native animals and birds, but 
also for river red gum and box forest 
and woodland types . 

Many of the small parcels of public land 
carry examples of the native vegetation 
that occupied the riverine plains before 
European settlement. These have high 
florlstlc significance, 

In general, most of the public land is 
accessible and has in many cases been 
altered In some way by man's activities. 
Despite this, much of it still retains 
some conservation significance, 

2, Recreation 

Forests that abut the Goulburn River are 
the main recreation resource here. 

They receive less recreational use than 
similar forests along the Murray, but do 
cater for some of the recreational needs 
of people living in the area. 

kanyapella Basin , where a 
wildlife management 
so-operative p r o j e c t i s 
ouTvently in p r o g r e s s 
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Echuca r a c e c o u r s e l i e s on 
p u b l i c l a n d s o u t h - e a s t o f 
Echuca 

Recreation activities are similar to 
those carried out in the forests along 
the Murray, although limited access ham­
pers some of them. 

Popular areas for camping along the 
Goulburn are Bangarang Park, Yambuna 
Bridge, and Ashes Bridge, 

Loch Garry is popular for fishing, pic­
nicking, and duck-hunting. 

The Gemmill Waterfowl Reserve (34,4 ha), 
Shepparton Flora and Fauna Reserve 

(62.73 ha), and Shepparton Urban Water­
works Trust Area (21,04 ha) , all Forests 
Commission section 50 reserves, are loc­
ated along the Goulburn near Shepparton. 
The Echuca Village section 50 reserve 
(12 ha) adjoins the City of Echuca, 

The City of Echuca offers a wealth of 
historical Interest, especially for 
those interested in early Australian 
history. 

A co-operative wildlife management pro­
ject - carried out by the State Rivers 
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and Water Supply Commission and the 
Fisheries and Wildlife Division - gives 
Kanyapella Basin r ec r ea t i ona l i n t e r e s t . 
The project i s mainly concerned with 
waterfowl management through the use of 
an a r t i f i c i a l l y cont ro l led wi ld l i f e hab­
itat. 

A number of small r ec rea t ion reserves 
cater for organized spor ts such as foot­
ball, c r i cke t , and t e n n i s . 

3. Timber production 

The river red gum fores t s have medium to 
high capabi l i ty for timber production. 

One sawmill cuts small q u a n t i t i e s of 
sawlogs from these f o r e s t s , while five 
sleeper-cutters cut from the same area . 
Minor forest produce such as fencing 
material, firewood, short poles , and 
posts are a lso produced. 

.̂ Agriculture and ap icu l tu re 

Most of the public land has low a g r i c u l ­
tural c apab i l i t y , mainly due to i t s 
flood c h a r a c t e r i s t i c s . Most i s grazed 
under some form of l i cence . 

The public land carrying r i v e r red gum 
that s t raddles the Goulburn River has a 
high capabi l i ty for honey production. 

5. Water 

Most of the block lies within the Goul-
hurn River Basin; the remaining eastern 

portion lies within the Broken River 
Basin. It contains the Shepparton Irri­
gation Area and parts of the Tongala and 
Rodney Irrigation Areas, 

Some 742,000 ML of water was delivered 
to these Irrigation Areas in 198O/8I, 
and a further 10,000 ML was authorized 
for usage outside the Irrigation Areas. 
Most of this was supplied from the Goul­
burn River. 

Most of the public land adjoining the 
Goulburn and Murray Rivers is used for 
flood mitigation purposes. In addition, 
numerous levees, pumping stations, pipe­
lines, and channels are located on pub­
lic land. 

Seven local water authorities are const­
ituted under the Water Act 1959 : the 
Shire of Deakin, Shepparton Urban, Moor­
oopna, Echuca, Merrlgum, Tatura, and 
Kyabram Waterworks Trusts, 

The block contains the western part of 
the Broken River Improvement District, 

6. Mineral and stone production 

Exploration for brown coal is currently 
being undertaken in the western part of 
the block, north of the highland front. 
Sediments prospective for coal are Tert­
iary in age, and underlie Quaternary 
alluvium of the riverine plains. 

Most of the stone extraction takes place 
on private land, but the Shire of Roc^-
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ester operates a hard rock quarry on 
public land in the Parish of Nannella. 
Cherts of Cambrian age are quarried from 
this site. 

D. Hazards and Conflicts 

Wildfires are always a major hazard. 
Although the forests on the public land, 
such as those abutting the Goulburn 
River, do not have such a high fire risk 
as some others in the State, wildfires 
remain a threat to life, property, and 
timber resources, and do, of course, 
affect wildlife and flora values. 

While soil erosion is not a common feat­
ure on the public land, a moderate haz­
ard of sheet and gully erosion affects 
the slopes on Palaeozoic sediments and 
Cambrian rocks. The sandy lunettes and 
source-bordering dunes also face a mod­
erate potential for wind erosion. Small 
areas of dryland salting occur in de­
pressions in the northern end of the 
Camel Range. 

Irrigation salting has the potential to 
become serious if the measures taken to 
alleviate it are discontinued. 

Both vermin and noxious weeds are pres­
ent on public land, but neither constit­
utes a significant hazard at present. 

A H of the major rivers and streams, 
such as the Goulburn River, are subject 
to flooding. Although winter—spring 
floods are necessary to maintain the 

adjacent river red gum forests, the 
flooding of agricultural land is a major 
hazard. Flooding of a magnitude that 
causes some inconvenience to the land­
holders near streams occurs frequently. 
More serious flooding, resulting in con­
siderable disruption, is a less frequent 
but not uncommon phenomenon. Flood 
problems in the lower Goulburn area are 
thought to be exacerbated by the pres­
ence of some protection levee banks. 

A major hazard to the health and vital­
ity of the riverine forests along the 
Goulburn River is the alteration of the 
natural flood regime due to water 
impoundment and diversion for irrigation 
and water supply purposes. This altera­
tion has resulted in floods being less 
frequent, shorter in duration, and re­
duced in extent. Consequently it is ex­
pected that the health and vigour of the 
forest could decline and regeneration 
would be uncertain. 

Efforts to overcome these effects of the 
altered flood pattern may conflict with 
the water supply and management commit­
ments to water-users along the Goulburn 
River. 

Conflict may arise over the use and man­
agement of the many wetlands in the 
block for nature conservation of wild­
life habitat, water supply, flood mitig­
ation, and drainage. Management of 
water forms a necessary part of land 
management for food and fibre production 
and flood mitigation, but can affect the 



value of wetlands for nature conservat­
ion and wi ld l i f e h a b i t a t . 
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Opinions differ about the effect of 
grazing on public land and the mainten­
ance of the ground flora. It is often 
claimed that grazing causes a reduction 
in the diversity of the ground flora 
species and domination of the site by 
one or more exotic or native species. 

Others claim that grazing is of economic 
importance and a necessary fire manage­
ment tool for the type of forests in the 
block. In some areas grazing, with pro­
per management and stocking, may not 
conflict with other values. 

Beede growing in a drainage l ine 
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use is high, 
reation areas 
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tional vehicl 
be incompatib 
some river-ba 
erosion. 

ublic land where recreation 
such as the popular rec-
along the Goulburn River, 
nflict with other uses will 
some recreational aetlvit-

appropriate in prime water-
, camping and using recrea-
es such as trail-bikes may 
le, and the heavy use of 
nk areas may result in bank 
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BARMAH 

A, General 

1. Land tenure and location 

Barmah block o 
193,000 ha in 
area. Some 39 
mainly comprls 
est (29 ,000 ha 
along the Murr 
Island to Yarr 
rest consists 
ages and reser 
lands. 

ccupies approximately 
the northern part of the 
,000 ha is public land, 
ing the Barmah State For-
) and the reserved forest 
ay River from Ulupna 
awonga (7,200 ha). The 
of various stream front-
ved and unreserved Crown 
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4. BARMAH 

2. New South Wales Crown land 

Significant areas of New South Wales 
Crown land abut this block. They are 
mostly State Forest and have a total 
area of some 41,000 ha. They are known 
as Moira, Culpa Island, Millewa, Thorn-
ley, Woperana, Barooga, Cootadldda, 
Boomanoomana, and Mulwala Forests. 

These lands serve many purposes, includ­
ing timber production, grazing, flood 
mitigation, honey production, and rec­
reation. They contain similar forest 
types, and would have similar conservat­
ion values, to those on the Victorian 
public land that abuts the Murray River. 

Nature of the Land 

1. Climate 

Climate in this block can be described 
as temperate, hot summer. 

Average annual rainfall is generally 
less than 500 mm, ranging from 444 mm at 
Nathalia to 473 mm at Cobram. It tends 
to decrease from east to west. 

In general, temperatures are similar 
throughout. Summers are hot and winters 
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mild, with a mean annual maximum temper­
ature of some 22'~'C and a mean annual 
minimum of some 9°C. Summer and autumn 
are r e l a t i v e l y h o t . Days wi th a maximum 
temperature of 32°C or more occur 30 t o 
i(0 times a y e a r . Severe f r o s t s a re l im­
ited to 8 weeks in J u n e , J u l y , and Aug­
ust and usua l ly t o t a l 6—8 each y e a r . 

The annual e v a p o r a t i o n in the b lock i s 
approximately 1,375 mm, 

2. Geology and geomorphology 

Alluvial p l a i n s of Quaternary age make 
up the e n t i r e b lock . This a l luv ium has 
been d i f f e r e n t i a t e d i n t o two u n i t s , t h e 
youngest of which comprises c l a y , sand, 
and gravel d e p o s i t e d by the p r e s e n t - d a y 
stream system, mostly a long t h e Murray 
River in the no r th and west and the 
Broken Creek in the s o u t h . 

The l a r g e s t expanse of t h i s u n i t occurs 
in the Barmah F o r e s t , which i s s u b j e c t 
to frequent f lood ing by the Murray Riv­
er. 

Above the l e v e l of p r e s e n t - d a y s t ream 
terraces a re a l l u v i a l d e p o s i t s l a i d down 
by an o lde r d r a i n a g e system. Levee banks 
associated wi th t h e s e old s t ream cou r se s 
are s t i l l v i s i b l e on the su r face of t h e 
plains. 

Source-bordering dunes de r ived from d e ­
flation of dry s t ream-beds a re s c a t t e r e d 
along p r e s e n t - d a y and p r e - e x i s t i n g 
stream c o u r s e s . 

3. Soils 

Barmah Forest is a 
Murray River flood 
little from the si 
H e with a mottled 
bleached hard-sett 
remainder of the b 
yellow sodic duple 
with grey sodic un 
drained areas and 
old dune formation 
levees. 

4, Vegetation 

uniform area of 
plain; the soils vary 
Ity gradational prof-
clay subsoil and a 

ing topsoll. In the 
lock, reddish brown to 
X soils predominate, 
iform clays In poorly 
uniform profiles on 
and some river 

The Barmah Forest is largely vegetated 
by river red gum open forest II—III, 
Areas of grey box and yellow box open 
forest II occupy sand ridges in the 
east, and pockets of black box grow in 
the south-west. Where prolonged inun­
dation prevents tree growth, extensive 
areas support grassland and swamp. Some 
smaller treeless areas occur on dry sand 
ridges. 

In the remaining riverine forests 
(Ulupna Island—Yarrawonga) red gum open 
forest III predominates. Broken Creek 
also supports remnants of river red gum 
open forest III, In addition, pockets of 
black box open forest occur - for examp­
le, at Nathalla and near Barmah. 

5. Fauna 

Of the 30 species of mammals. Including 
12 bats, known in Barmah block, the most 
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Many s p e c i e s o f b i r d s use t h e Barmah 
F o r e s t f o r b r e e d i n g 

notable are the brush-tailed phascogale 
squirrel glider, and sugar glider. The 
eastern grey kangaroo, platypus, yellow-
footed antechlnus, and common ringtail 
possum are common and widespread in Bar­
mah State Forest. 

A total of 129 native birds have been 
recorded here. The emu, whlte-bellled 
sea-eagle, brown quail, superb parrot, 
azure kingfisher, and leaden fly-catcher 
are a few of the more notable birds 
known in Barmah State Forest. The For­
est is an important breeding area for a 
number of aquatic birds, such as ibis 
and duck species. 

Only 13 species of reptile are known in 
this block, including the three Victor­
ian tortoises and some of the commoner 
skinks. Eight species of amphibians, 
all widespread in the study area, have 
been recorded here. 

Appendices 2 and 3 list the fauna of the 
study area, showing the habitats in 
which they occur (Appendix 2) and their 
distribution and abundance in each 
block (Appendix 3). For descriptions of 
habitats, the reader should refer to 
Chapter II. 

C Present Use and Capabilities 

1, Nature conservation 

The most significant area for nature 
conservation is the Barmah Forest. This 
contains possibly the best examples of 
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Ulupna I s l a n d f l o r a and fauna r e ­
se rve in r i v e r r ed gum woodland 

:he development of river red gum as a 
forest species on the flood plains of 
the Murray River. It consists mainly of 
river red gum stands, with yellow box on 
the sand hills and black box In the less 
frequently flooded areas. The Forest 
also contains many watercourses, swamps, 
and grassy plains . 

It is an important area for wildlife, 
particularly water birds, A variety of 
other birds and mammals inhabit or breed 
in the Forest, It has a relatively high 
population of eastern grey kangaroos by 
comparison with other Victorian forest 
areas. In addition, it provides import­
ant habitat for fish, amphibians and 
reptiles. 

The Forest supports breeding populations 
of numerous water bird species; small 
resident populations breed regularly, 
but numbers swell during floods. Furth­
er, it provides extensive habitat for 
duck-breeding. Of 12 species noted in 
the area, most are good game species. 
In addition, the Forest is located at a 
major Junction of the flyways of migrat­
ory ducks. Duck-hunters regard it as of 
paramount Importance for the maintenance 
of viable duck populations, 

Ulupna Island, a Public Purposes (Flora 
and Fauna) Reserve north of Strathmer­
ton, was proclaimed in 1969, as a result 
of local Interest and a wish to preserve 
the area's florlstlc and scenic value. 
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A total of 178 species of plants have 
been recorded in the reserve, which has 
suffered remarkably little from the 
effects of over-grazing or timber-cutt­
ing. 

Many of the small parcels of public land 
carry examples of the native vegetation 
that occupied the riverine plain before 
European settlement. These areas have 
high florlstlc and faunal significance. 

In general, most of the public land is 
accessible and has In many cases been 
altered in some way by man's activities. 
Despite this, much of it still retains 
important nature conservation values. 

2. Recreation 

The main recreational resource here (the 
Barmah State Forest) consists mainly of 
river red gum forests and associated 
wetlands, and provides many recreation 
experiences. Camping, hunting, bird-
watching, pleasure driving, and horse-
riding are all popular activities and 
usage level is relatively high. 

The Barmah Forest is also Important for 
nature study, as it provides a breeding 
habitat for kangaroos, emus, eight var­
ieties of bats, and many species of 
waterfowl. Wild duck and ibis are com­
mon , 

The Forest contains a wealth of Aborig­
inal relics and relics of European use 
and association. 

The forests along the Murray from Ulupna 
Island to Yarrawonga are also popular 
for recreation, supporting activities 
such as camping, swimming, hunting, and 
fishing, Sandy beaches on this stretch 
of the Murray River are very popular lo­
cations for a variety of recreation 
activities, 

The Ulupna Island Flora and Fauna Res­
erve, north of Strathmerton, provides 
opportunities for the study of flora and 
fauna, 

3. Timber production 

Most of the forests here are river red 
gum types and have a high capability for 

Harves t ing r i v e r red gum sawlogs in the 
New South Wales f o r e s t s 
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timber production if the appropriate 
flood regimes necessary to maintain the 
heath and vitality of these stands are 
provided, 

Sawlogs from this block ~ mainly from 
Barmah Forest - are processed at four 
mills, located at Echuca, Barmah, Picola 
Morth, and Mulwala. In addition, 12 
sleeper-cutters drqw supplies from both 
the Barmah Forest and the forests ad­
joining the Ulupna Island—Yarrawonga 
stretch of the Murray River, 

Other forest products such as fencing 
material, firewood, short poles, and 
charcoal are also produced, 

k. Agriculture and apiculture 

A large proportion of the public land 
has low agricultural capability, mainly 
due to its susceptibility to flooding. 

Most is grazed under some form of lic­
ence, or, as in the Barmah Forest, under 
agistment, Its capability to support 
forest grazing is high, due to the 
grassy understorey of the river red gum 
and box forest types. Grazing usually 
takes place over summer and autumn, al­
though the areas carry reduced numbers 
of stock in the winter and spring. This 
reduction in numbers reflects the loss 
of feed due to flooding. 

The public land carrying river red gum 
and box forests has a high capability 
for honey production. 

S l e e p e r s b e i n g c u t u s i n g a ba r row saw 

5. Water 

The block lies within the Broken River 
Drainage Basin and contains all of the 
Murray River Irrigation Area. 

Some 349,000 ML of water was delivered 
to this Irrigation Area in I98O/8I, 
Significant quantities were also author­
ized for usage outside the Irrigation 
Area, the water coming from the Murray 
River. 

Most of the public land is used for 
flood mitigation purposes, the Barmah 
Forest being a major part of the natural 
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flood-control reservoir. In addition, 
numerous levees, pumping stations, pipe­
lines, and channels are located on pub­
lic land. 

Three local water authorities are con­
stituted under the Water Act 1959: the 
Shire of Nathalla, Shire of Numurkah, 
and Cobram Waterworks Trusts, 

6. Mineral and stone production 

Exploration for brown coal is currently 
being undertaken in the western part of 
the block. Underlying the Quaternary 
alluvium are Tertiary sediments that are 
prospective for coal. 

D. Hazards and Conflicts 

Wildfires are always a major hazard. Al­
though the forests on public land such 
as the Barmah State Forest do not have 
such a high fire risk as some others in 
the State, and access is generally good, 
wildfires remain a threat to life, prop­
erty, and timber recourses, and can have 
a devastating effect on wildlife and 
floral values. 

While soil erosion Is not a common feat­
ure on the public land, water erosion of 
tracks may occur in localized areas and 
river and stream-bank erosion can be a 
problem along the watercourses, 

A severe hazard of wind erosion threat­
ens the source-bordering dunes and sandy 
lunettes if the native vee;etatlon is re­

moved and the sandy topsoll is left in 
an exposed condition. 

Salting caused by irrigation is not a 
currently significant land use hazard. 

Both vermin and noxious weeds are pres­
ent on public land, but neither of these 
constitutes a significant hazard at 
present. 

A H of the major 
such as the Murr 
Creek, are subj e 
though winter—s 
ary to maintain 
gum forests, flo 
land Is a major 
magnitude that c 
to the landholde 
frequently. Mor 
suiting in consi 
and community di 
quent but not un 

rivers and streams, 
ay River and Broken 
ct to flooding. Al-
pring floods are necess-
the adjacent river red 
oding of agricultural 
hazard. Flooding of a 
auses some inconvenience 
rs near streams occurs 
e serious flooding, re-
derable property damage 
sruption, is a less fre-
common phenomenon. 

A major hazard to the heath and vitality 
of the riverine forests along the Murray 
- such as the Barmah Forest - is the 
alteration of the natural flood regime 
due to water impoundment and diversion 
for irrigation and water supply pur­
poses. This alteration has resulted in 
floods being less frequent, shorter in 
duration, and reduced in extent. Unless 
the appropriate flood regimes necessary 
to maintain the health and vitality of 
the riverine forests are provided, it is 
expected that the operation of the Dart­
mouth Dam will agravate this situation. 
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i s t e r i n g c a t t l e 
Barmah F o r e s t 

Sections of the riverine forests are now 
frequently flooded in summer, when the 
rivers are kept high to provide water 
for irrigation. This summer flooding 
threatens river red gum regeneration and 
tree growth, access for protection, har­
vesting of forest products, recreation, 
and the maintenance of wildlife breeding 
areas and habitat. Efforts to overcome 
these effects of the altered flood patt­

ern may conflict with the water supply 
and management commitments to water-
users both along and downstream of the 
Murray River. 

Conflict may arise over the use and 
management of the many wetlands in the 
block for nature conservation, wildlife 
habitat, water supply , flood mitigation, 
and drainage. Management of water forms 
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a necessary part of land management for 
food and fibre products and flood mit­
igation, but can affect the value of 
wetlands for nature conservation and 
wildlife habitat. 

Opinions differ about the effect of 
grazing on public land and the mainten­
ance of the ground flora. It is often 
claimed that grazing causes a reduction 
in diversity of the ground flora species 
and domination of the site by one or 
more exotic or native species. Others 
claim that grazing is of economic im­
portance and a necessary fire management 

tool for the type of forests in the 
block. In some areas grazing, with pro­
per management and stocking, may not 
conflict with other values. 

On areas of public land whe 
use is high, such as in the 
est, inevitably conflict wi 
will arise. Thus, some rec 
activities may be inappropr 
water-bird habitats, campin 
recreational vehicles such 
bikes may be incompatible, 
use of some river-bank area 
in bank erosion. 

re recreation 
Barmah For­

t h other uses 
r e a t i o n a l 
i a t e in prime 
g and using 
as t r a i l -
and the heavy 
s may result 
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5. YARRAWONGA 

A. General 

1, Land t e n u r e and l o c a t i o n 

Yarrawonga b l o c 
ha in t he e a s t . 
is publ ic l a n d , 
reserved f o r e s t 
River (4 ,000 ha 
and Dookie Agr i 
ha). The r e m a i 
Swamp W i l d l i f e 
stream f r o n t a g e 
reserved Crown 
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Approxi 
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mately 11,500 ha 
omprising the 
addles the Ovens 
f Lake Mulwala, 
College (2,500 
rises Dowdle 
260 ha), various 
served and un-

WANGARATTA 

5. YARRAWONGA 

2. New South Wales Crovin land 

Areas of New South Wales Crown land that 
abut this block are mostly State Forest, 
with a number of Crown land reserves, 
and have a total area of some 1,000 ha. 
The main ones are the Collendina, Cor­
owa, Quat Quatta, and Quat Quatta East 
State Forests. 

These lands serve many purposes, includ­
ing timber production, grazing, flood 
mitigation, honey production, and rec­
reation. They contain similar forest 
types - and would have similar conser­
vation values - to those on the Victor­
ian public land that abuts the Murray 
River. 

Nature of the Land 

1. Climate 

Climate in this block can be described 
as temperate, hot summer and is general­
ly uniform throughout. 

Average annual rainfall - generally be­
tween 500 and 600 mm - ranges from 551 
mm at Dookie to 596 mm at the Rutherglen 
Research Institute. It is sufficient to 
support dryland farming. 
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In general, temperatures are similar 
throughout. Summers are hot and winters 
mild, with a mean annual maximum temper­
ature of some 22^C and a mean annual 
minimum of some 8°C. 

2. Geology and geomorphology 

The block consists predominantly of 
Quaternary alluvial plains with outcrops 
of Palaeozoic bedrock distributed in the 
south and east. The youngest alluvial 
deposits of clay, sand, and gravel occur 
within the flood plains of the present-
day streams, principally the Murray and 
Ovens Rivers. 

Older alluvial sediments make up the 
plains above the level of the modern 
stream terraces; these were deposited by 
an earlier drainage system, traces of 
which are still visible on the plains. 

Small outcrops of Tertiary gravel and 
sand occur in the north-eastern corner 
and may be related to Tertiary sediments 
underlying the riverine plain to the 
west. An isolated exposure of Tertiary 
basalt occurs near Cosgrove. 

Outcrops of Palaeozoic sediment, meta-
sediment, granite, and greenstone occur 
as outliers and as low north-west-trend­
ing ridges protruding Into the plains. 

3. Soils 

Sodic duplex soils with clayey subsoils 
ranging in colour from red to yellow 

(depending on the degree of profile 
drainage) comprise the major type on the 
plains. Uniform sodic clays predominate 
in poorly drained areas such as at 
Boorhaman East, and west of Mount Major. 

On the hills of Palaeozoic sediments, 
shallow stony gradational soils occur on 
the crests with red sodic duplex soils 
common on the slopes, Yellow sodic dup­
lex soils are confined to the drainage 
depressions. 

Small hills of granitic origin also have 
red duplex soils on the slopes and yell­
ow duplex soils in the depressions, but 
the presence of a hardpan at approxi­
mately one metre depth places severe 
limitations on land use. 

Stony red gradational soils and red-
brown uniform clay soils are common on 
the hills composed of Cambrian rocks 
around Dookie, Black uniform clays 
occur in the broad drainage depressions. 

4. Vegetation 

Along the Murray River, river red gum 
open forest II — III is the main vegetat­
ion, with patches of grassland and 
swamp. Public land along the Ovens Riv­
er supports river red gum of similar 
structure. East of the Ovens the river­
ine forest Is more fragmented. Some grey 
box and yellow box in open forest—wood­
land II formation occurs in the Ovens 
area. North-east of Peechelba East is a 
small patch of white box. 
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B r o a d - s h e l l e d 
r i v e r t u r t l e s a r e 
found i n t he 
r i v e r s , s t r e a m s , 
and b i l l a b o n g s i n 
t h i s b l o c k 

Kiver red gum open forest II, with grey 
box open forest—woodland II, grows 
along the Broken Creek systems with some 
swamps. Along some creeks draining into 
the Ovens, open forest—woodland III 
consists of river red gum, grey box, and 
yellow box. The swamp areas support 
river red gum, with grey box and yellow 
box in open forest—woodland II—III, 
and treeless swamp communities. 

The Mount Major (Dookie Agricultural 
College) area has been disturbed and 
carries mainly improved pasture. Some 
yellow box grows on Mount Major, with 
some grey box and white box on the hills 
to the south. 

Other small parcels often support volun­
teer pasture. Pockets of remaining veg­
etation include red gum open forest II 
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and fragments of the grey box plains 
vegetation (in open forest--woodland 
II—III formation), with some yellow box 
(particularly in the hillier regions). 
Small pockets of red Ironbark grow along 
the border between this block and Hume 
block, on the slopes above the Ovens 
River. 

5. Fauna 

A total of 21 native mammals have been 
recorded In this block, most of them 
found elsewhere in the study area. The 
long-nosed bandicoot and swamp wallaby 
have both been recorded here, apparently 
at the edge of their distribution. 

Only 92 species of native birds have 
been recorded in the block, the most 
notable being the white-bellied sea-
eagle, little lorikeet, and yellow-tuft­
ed honeyeater. 

The reptile fauna comprises 21 species. 
Including Cunningham's skink, tree drag­
on, and Bougainville's skink. All 12 
species of frogs known to occur in the 
study area have been recorded here, the 
most notable being the rare giant bull­
frog. 

C. Present Use and Conservation 

1. Nature conservation 

While all the forested land and other 
areas of public land have at least mod­
erate capability for nature conservat-

Lake Moodemere 

ion, some areas are more important than 
others. 

Public land that abuts the Ovens River 
is significant as it carries good examp­
les of river red gum with its associated 
flora and fauna. 

Lake Moodemere near Rutherglen is ideal 
waterfowl habitat, and many species of 
waterfowl - such as musk duck and little 
grebe - are found there. Similarly, the 
Fisheries and Wildlife Division manages 
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Dowdle Swamp W i l d l i f e Reserve south of 
Yarrawonga for c o n s e r v a t i o n of water 
birds. 

Many of the o t h e r smal l p a r c e l s of pub­
lic land and s t ream f ron t ages In t h i s 
block carry examples of the n a t i v e vege­
tation t ha t occupied the a r ea be fo re 
European s e t t l e m e n t . These have a high 
f lor l s t lc and fauna s i g n i f i c a n c e and 
consequently high n a t u r e c o n s e r v a t i o n 
value. 

In genera l , most of t h e p u b l i c land i s 
accessible and has in many cases been 
altered in some way by man's a c t i v i t i e s . 
Despite t h i s , much of i t s t i l l r e t a i n s 
important n a t u r e c o n s e r v a t i o n v a l u e s . 

2. Recreat ion 

River red gum f o r e s t s t h a t abut the 
Ovens River p rov ide the main r e c r e a t i o n 
resource of Yarrawonga b lock . At t h e 
junction of the Ovens and Murray, which 
at t racts both campers and f i shermen, 
campsites have been formal ly marked in 
the forest n o r t h of the Murray Val ley 
Highway. 

Lake Moodemere, nea r Ru the rg l en , i s very 
popular for w a t e r - s k i i n g , swimming, and 
bird-watching. Lake Mulwala too i s very 
popular for water s p o r t s and f i s h i n g . 

Mount Major, n o r t h of Dookie A g r i c u l t u r e 
College, p rov ides panoramic views of the 
surrounding p l a i n s and a l s o the E a s t e r n 
Highlands. 

Ear ly mining s i t e s in t h e v i c i n i t y of 
Rutherg len prov ide h i s t o r i c a l i n t e r e s t , 
with r e l i c s of t he g o l d - r u s h days of the 
l 8 6 0 s . 

A number of small r e c r e a t i o n r e s e r v e s 
c a t e r for o rgan ized s p o r t s such as f o o t ­
b a l l , c r i c k e t , and t e n n i s . 

3. Timber production 

The main areas of public land with a 
high to medium capability for timber 
production are the river red gum forests 
that abut the Ovens River and those 
along the Murray. Two sawmills are 
licensed to draw sawlogs from these for­
ests - one for salvage purposes only. 
Two rall-sleeper-cutters are licensed to 
cut sleepers from them. In addition, 
small quantities of firewood, fencing 
material, and short poles are cut. 

4. Agriculture and apiculture 

Most of the public land, except for the 
agricultural research stations and coll­
eges, has a low capability for agricult­
ure, mainly due to Its flood character­
istics. Most Is grazed under some form 
of licence. 

The river red gum and box forests have a 
high capability for honey production. 

5. Water 

The western end of this block lies in 
the Broken River Drainage Basin while 
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A number o f a r e a s of 
p u b l i c l a n d a b u t t i n g the 
Murray R i v e r a r e 
l i c e n s e d as pump s i t e s 
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the eastern end lies within the Ovens 
River Drainage Basin. 

It does not contain any Irrigation Area, 
although substantial quantities of water 
are authorized for usage for irrigation, 
domestic, and stock purposes. This wat­
er comes from the Murray River or water­
courses in the Ovens Drainage Basin. 

Seven local water authorities are const­
ituted under the Water Act 1959: the 
Shire of Rutherglen, Springhurst, Shire 
of Tungamah, Yarrawonga Urban, Goorambat, 
Katamatite, and Devenish Waterworks 
Trusts. 

The block contains a substantial part of 
the Black Dog Creek Improvement Dis­
trict, the northern section of the Ovens 
and King River Improvement District, and 
part of the Broken River Improvement 
District. 

6, Mineral and stone production 

An important goldfield occupies the 
northern corner of the block, in a belt 
of country running north-west from Chil­
tern to Rutherglen. Large quantities of 
alluvial gold (and tin) were mined from 
a number of shallow leads, and smaller 
amounts of gold were also mined from 
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quartz reefs in the bedrock. Explorat­
ion for further gold and tin deposits 
is currently taking place in the area. 
Diamonds have also been reported there, 
but in small quantities. 

A small deposit of iron and manganese 
occurs at Mount Major near Dookie. This 
area of Cambrian rock is currently being 
explored for base metal mineralization. 

A minor kaollnite deposit is located 
west of Nallnga, in the south-west. 

The Shire of Rutherglen uses mine tail­
ings for road construction purposes. 
Some of the material comes from alluvial 
mine dumps situated on public land near 
Rutherglen. 

Most stone extraction in the block 
occurs on private land. Cambrian green­
stones south of Dookie form a prospect­
ive hard rock resource on public land. 

D. Hazards and Conflicts 

Wildfires are always a major hazard. The 
forests on public land In this block, 
however, such as those abutting the 
Ovens River, do not have as high a fire 
risk as some others in the State, al­
though wildfires remain a threat to 
life, property, and timber resources, 
and do, of c o u r s e , affect wildlife and 
flora values. 

While soil erosion Is not a common feat­
ure on the public land, apart from some 

water erosion of tracks, there is a mod­
erate to severe hazard of sheet and 
gully erosion, and a slight to moderate 
hazard of wind erosion of the sloping 
areas on Palaeozoic sediments and gran­
itic rocks if the protective native veg­
etation is removed. 

Both vermin and noxious weeds are pres­
ent on public land, i ut neither consti­
tutes a significant hazard at present. 

All of the major rivers and streams, 
such as the Ovens and Murray Rivers, are 
subject to flooding. Although winter— 
spring floods are necessary to maintain 
the adjacent river red gum forests, 

Flood d e b r i s can damage fences 
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flooding of agricultural land is a major 
hazard. Flooding of a magnitude that 
causes some Inconvenience to the land­
holders near streams occurs frequently. 
More serious flooding, such as that of 
the Ovens River at Wangaratta, can re­
sult in considerable property damage and 
community disruption. 

Altered flood regimes currently pose no 
hazard to the riverine forests along the 
Ovens River. This, with its tributar­
ies, forms a relatively unlmpounded riv­
er system. The riverine forests are 
therefore regularly flooded during wint­
er—spring and no summer flooding 
occurs. 

Opinions differ about the effect of 
grazing on public land and the mainten­
ance of the ground flora. It is often 
claimed that grazing causes a reduction 
in the diversity of the ground flora 
species and domination of the site by 

one or more exotic or native species. 
Others claim that grazing is of economic 
importance and a necessary fire manage­
ment tool for the type of forests in the 
block. In some areas grazing, with 
proper management and stocking, may not 
conflict with other values. 

Conflict may arise over the use and man­
agement of the many wetlands for nature 
conservation and flood mitigation and 
drainage. Management of water is im­
portant for food and fibre production 
and flood mitigation, but can affect the 
value of wetlands Involved for nature 
conservation. 

On areas of public land where recreation 
use is high, inevitably conflict with 
other uses will arise. For example, on 
Lake Moodemere, speed-boating (a very 
popular activity) may Interfere with the 
lake's value as a water-bird habitat and 
breeding area. 
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HUME 

A. General 

1. Land t enu re and l o c a t i o n 

Hume block occup ies 
the s o u t h - e a s t . App 
is public l and , main 
ha of rese rved fo res 
the Warby Range, the 
Park (3,270 h a ) , and 
ha). The remainder 1 
stream f ron tages and 
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some 225,000 ha in 
roximately 23,000 ha 
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Warby Range State 
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s made up of 
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(8,500 
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of res-

Nature of the Land 

1. Climate 

Climate in this block can be described 
as temperate, hot summer. 

Average annual rainfall ranges from 550 
mm in the north of the block to 672 mm 
in the vicinity of Benalla. 

In general, temperatures are similar 
throughout. Summers are hot and winters 
mild, with a mean annual maximum temper­
ature of some 2I°C and a mean annual 
minimum of some 8°C. The range of maxi­
mum temperatures can be marked. Benalla 
has a mean summer maximum of 31°C, while 

its maximum extreme temperature on re­
cord is 46°C. 

Severe frosts are likely to occur from 
mid June to September. Benalla on aver­
age experiences 44 frosts a year. 

2. Geology and geomorphology 

The block consists of large isolated 
outcrops of Palaeozoic bedrock inter­
spersed with alluvial plains of Quatern­
ary age. The youngest alluvial deposits 
of clay, sand, and gravel occur within 

\ jJRochBBter ^ i 
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6. HUME 
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the flood plains of present-day streams, 
principally the Ovens River. Older 
alluvial sediments make up the plains 
above the level of the modern stream 
terraces: they were deposited by an 
earlier drainage system, traces of which 
are still visible on the plains. 

Small isolated outcrops of Tertiary bas­
alt and sediments occur east of Lake 
Mokoan. 

Palaeozoic bedrock consists of prominent 
outcrops of granite making up the Warby 
Range, and lower undulating areas of 
sediments and granite to the south-west. 

3, Soils 

This block Includes soils that have dev­
eloped on a wide range of parent mater­
ials, resulting in a variety of soil 
types. 

Yellow sodic duplex soils and grey cal­
careous sodic uniform clays predominate 
on the plains in the south and south­
west. Red and yellow sodic duplex soils 
are the major types on the rest of the 
plains. 

Throughout, gentle hills on Palaeozoic 
sediments have shallow stony gradational 
soils and red sodic duplex soils. 

Red duplex soils with deep coarse sandy 
topsoils are a feature of the granitic 
hills Including the Warby Range. Others 
that warrant a mention are the uniform 

coarse sandy soils that occur among the 
outcropping granite tors and the yellow 
duplex soils in drainage depressions. 

4. Vegetation 

The Warby Range most 
of Blakely's red gum 
land I and red strin 
II, sometimes with r 
ally long-leaf box. 
II — III of box sped 
box) occurs in gulli 
of scarps. Some are 
cypress pine woodlan 
Blakely's red gum, w 
iates). Also, areas 
cleared land are reg 

ly carries a mosaic 
(E. b l a k e l y i ) wood-

gybark open forest 
ed box and occasion-
Mixed open forest 
es (including white 
es and at the bases 
as support white 
d (dominant over 
ith which It assoc-
of previously 

enerating. 

Vegetation types on the sandstone hills 
- as at Killawarra - are more complex, 
being a mosaic of red ironbark, grey 
box, red stringybark, red box, and 
Blakely's red gum communities; mixed 
stands of these species are frequent. 
Some volunteer grassland is regenerating 
with wattles (in old clearings), and a 
strip of river red gum open forest II 
adjoins Irishtown Creek. 

Along the creeks between Euroa and Ben­
alla, open forest—woodland II of river 
red gum predominates. Yellow box may 
also be present. The pockets of public 
land may support fragments of a similar 
vegetation. Some open forest III of 
grey box, yellow box, and river red gum 
grows along streams that drain into the 
Ovens, 
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Irnpressive c lumps of t a l l A u s t r a l g r a s s -
tpees a re found i n t h e Warby Range 

Rocky hills south of Thoona support sim­
ilar vegetation types to the Warby Range 
-mainly Blakely's red gum woodland I, 
with some white cypress pine, and red 

stringybark—box mixtures in open forest 
formation, 

In the hills near Earlston, pockets of 
grey box, white box, and red box remain, 
with very restricted occurrences of 
green mallee (E. v i r i d i s ) in some drier 
situations, 

5• Fauna 

This block supports 34 
als, including a wide 
species. Within the s 
common wombat and grey 
are known only In this 
swamp wallaby, eastern 
and koala are most abu 
Warby Range being part 
habitat for these and 

species of mamm-
range of arboreal 
tudy area, the 
-headed flying fox 
section. The 
grey kangaroo, 
ndant here, the 
icularly important 
other species. 

A total of 132 species of native birds 
have been recorded in this block, a num­
ber of them not recorded elsewhere in 
the Murray Valley area. The latter in­
clude the spotted harrier, little butt­
on-quail, turquoise parrot, black-eared 
cuckoo, white-throated nightjar, singing 
bushlark, painted honeyeater, satin fly­
catcher, speckled warbler, and brown 
thornblll. Others, such as the grey-
crowned babbler, are more common here 
than in the other blocks. 

The rocky areas of the Warby Range sup­
port several unique reptiles, such as 
Burton's snake lizard, rainbow skink, 
and black rock skink. Altogether, 25 
species of reptile have been recorded in 
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B u r t o n ' s snake-
l i z a r d i s known 
to o c c u r outside 
t he Mal lee areas 
on ly as one iso­
l a t e d popula t ion 
i n t he Warby 
Range 

this block. Other Interesting species 
Include the carpet snake, Dwyer's snake, 
and sand goanna. Hume block also con­
tains 11 species of frog, most of which 
are widespread in the study area. 

C Present Use and Capabilities 

I. Nature conservation 

This block's main area of public land 
with hiffh nature conservation value is 

in the Warby Range, because of its div­
ersity of flora and fauna and its locat­
ion on the north-western foothills of 
the Eastern Highlands. Plant and animal 
species that are usually found further 
north In Australia have been recorded in 
the Range. These Include the turquoise 
parrot, northern sandalwood, western 
silver wattle, and spur-wing wattle -
all very rare in Victoria. The last two 
have their Victorian distribution con­
fined to the Warby Range, 
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Morphetts Swamp Wildlife Reserve prov­
ides important habitat for various spec­
ies of water birds. Also other wetlands 
occurring in this block - such as Jubil­
ee Swamp - are thought to be breeding 
areas for duck species and therefore may 
have high conservation value. 

2. Recreation 

The Warby Range State Park, Killawarra 
State Forest, and Lake Mokoan are all 
used as recreation resources. 

Warby Range State Park features a series 
of rocky prominences, steep escarpments. 

and eroded plateaus, and stands approxi­
mately l80 m above the surrounding 
plain. It provides excellent vantage 
points, pleasant picnic spots, and out­
standing variety of bird life, and an 
Interesting flora. Recreation facilities 
have been developed in a number of sec­
tions of the Park, mainly at Pine Gully, 
Jubilee Falls, Ryans Lookout, and Salis­
bury Palls. 

The Killawarra Forest, consisting mainly 
of red ironbark and grey box, Is popular 
for cross-country running and orienteer­
ing. The Forests Commission maintains 
a picnic area, which was once a forestry 

'^^i^AX-^t^% 

'̂ he K i l l a w a r r a F o r e s t i s 
popular f o r c r o s s - c o u n t r y 
running and o r i e n t e e r i n g '!^:;imm—-irt!fiirtt 
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camp, where a fitness trail starts and 
ends. 

Lake Mokoan provides water sports and 
fishing. Sailing is very popular here. 
Duck-hunters also shoot over the lake 
during duck season. 

3. Timber production 

Capability of the public land for timber 
production is low. Only small quantit­
ies of fencing material, poles, and 
firewood are cut from the red ironbark--
box forests at Killawarra, and little 
timber Is harvested from the Warby 
Range. 

4. Agriculture and apiculture 

Most of the public land has low to med­
ium capability for agricultural product­
ion. 

Licensed grazing takes place on most 
areas, except the Warby State Park and 
the reserved forest In the Warby Range. 
Sheep are grazed in the Killawarra For­
est . 

Most of the public land has a high capa­
bility for honey production, and apiar­
ists value the Warby Range highly as an 
over-wintering area. 

5. Water 

The western portion of this block lies 
within the Goulburn Drainage Basin, the 

•i.-'^iJAMr^^^'^'-: ...• A..'-' A-; '•- " • ^̂> • ^ • ^ - ' ^ ^ d ^ T ^ ' ^ . 

A number of w i n e r i e s are l oca t ed on the 
wes te rn s i d e of the Warby Range 

central portion within the Broken River 
Basin, and the eastern in the Ovens 
River Basin, 

It does not contain any Irrigation Area, 
although substantial quantities of wat­
er are authorized for usage for irrigat­
ion, domestic, and stock purposes. This 
water comes from the Broken and Ovens 
Rivers. 

Lake Mokoan, an off-river water storage, 
is located in the block and its water is 
transferred to the East Goulburn Channel 
via the Broken River. 

Six local water authorities are constit­
uted under the Water Act 1939: the Ben-



299 

alia, Euroa, Glenrowan, Longwood, Violet 
Town, and Wangaratta Waterworks Trusts. 

The block contains parts of the Broken 
River Improvement District and Ovens and 
King River Improvement District. 

6. Mineral and stone production 

Minor alluvial goldflelds occur at Tam-
leugh North, and astride the Hume High­
way Just south of Benalla. 

Small deposits of fluorite are located 
in the Warby Range, and an occurrence of 
a phosphate mineral has been reported 
near Killawarra, In the north. 

The Shire of Euroa extracts road and 
construction material from a pit next to 
the Hume Highway. The Shire of Wangar­
atta extracts a small amount of material 
from public land In the north-east of 
the block and there is further potential 
in this area. 

A hard rock granite quarry is operated 
just outside the study area at Glenrowan 
and there is potential for further gran­
ite quarrying within public land in the 
Warby Range. 

D. Hazards and Conflicts 

Wildfires are always a major hazard. 
The forests on public land In the Warby 
Range have a moderate fire risk, while 
the remainder of the forested public 
lands have a lower fire risk than others 

in the State, Wildfires remain a threat 
to life, property, and timber resources, 
and do, of course, affect wildlife and 
flora values. 

While soli erosion Is not a common feat­
ure on the public land, apart from some 
water erosion of tracks, there is a mod­
erate to severe hazard of sheet and 
gully erosion, and a slight to moderate 
hazard of wind erosion of the sloping 
areas on Paleozoic sediments and granit­
ic rocks if the protective native veget­
ation is removed. 

Dryland salting is becoming a serious 
hazard where the north-eastern slopes 
meet the riverine plain, the most not­
able being in the Caniambo area. 

Both vermin and noxious weeds are pres­
ent on public land, but neither const­
itutes a significant hazard at present. 

A H of the major rivers and streams are 
subject to flooding. Nuisance flooding 
occurs frequently, and more serious 
floods resulting In considerable proper­
ty damage and community disruption occur 
less frequently. 

Conflict may arise over the use and man­
agement of wetlands, such as Jubilee 
Swamp, for nature conservation, wildlife 
habitat, flood mitigation, and drainage. 

Management of water forms a necessary 
part of land management for food and 
fibre production and flood mitigation. 

«ie3/B3-zi 



300 

but this can affect the value of wet­
lands for nature conservation and wild­
life habitat. 

Opinions differ about the effect of 
grazing on public land and the mainten­
ance of the understorey florlstics. It 
is often claimed that grazing causes a 
reduction In the diversity of the ground 
storey species and consequent domination 

of the site by one or more exotic or 
native species. 

Others claim that grazing is of economic 
Importance to the grazier and a necess­
ary fire management tool for the type of 
forests in the block. In some areas 
grazing, with proper management and 
stocking, may not conflict with other 
values. 
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Appendix 1 

SPECIES OF CONSERVATION SIGNIFICANCE 

Distribution within the Murray Valley Area 
by descriptive blocks 

Species 

Category I: very localized and/or very 
rare, to endangered or extinct. Species 
in this category have extremely re­
stricted occurence in Victoria or else a 
very restricted distribution with a sig­
nificant proportion of it in Victoria. 

Category 2: localized and/or rare. Such 
species generally have restricted occur­
rence in Victoria. 

Category 3: localized and uncommon t o 
rare. The species may have a relatively 
wider range of distribution, but they 
are rare where they occur or have 
restricted habitat requirements and so 
they are localized to a small region of 
Victoria. 

Category 4: uncommon and/or rare with 
restricted distribution (localization). 
This includes species that have conser­
vation significance due to restricted 
distribution, but may not be currently 
rare or vulnerable because of restricted 
numbers, 

Descriptive blocks 

1 : Gunbower 

2 : Patho 

3 : Goulburn 

4-B : Barmah block excluding the Barmah 
Forest 

B : Barmah Forest (in the Barmah 
block) 

5 : Yarrawonga 

6 : Hume 

? : indicates doubt regarding exact 
location or identification 

( ) : old (>40 years) or non-verified 
record, often only general 
locality given 

# : presumed extinct within descrip­
tive block 
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OS : denotes recordings just outside + listed for Murray Valley 
Murray Valley area; number indie- area, locality not given 
ates nearest descriptive block 

* Beauglehole, A.C. (198O). 'Victorian 
MVA : refers to the lists prepared by Vascular Plant Checklists,' (Western 

Beauglehole* Victorian Field Naturalists Club: 
Portland.) 

- not recorded by Beauglehole 
for the Murray Valley area Source : Frood, D. (1983). 'The Vegeta­

tion of the Murray Valley Area.' Report 
0 species not listed by to the Land Conservation Council of Vic-
Beauglehole toria (unpublished). 
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D i s t r i b u t i o n 

Species D e s c r i p t i v e b l o c k 

4-B B OS MVA 

Category I 

hcaaia d e c o r a 

h. omalophy l t a 

k. t r i p t e r a 

Amphibromus g r a c i l i s 

Brachycome g r a c i l i s 

B. M u e l l e r o i d e s 

Brasenia s c h r e b e r i 

Cassia a r t e m i s i a i d e s 

Chei lan thes l a s i o -
phy l l a 

Chloris v e n t r i c o s a 

Cyperus f l a c c i d u s 

C. pygmaeus 

Diuria p u n c t a t a 

E leochar i s m i n u t a 

E r a g r o s t i s j a p o n i c a 

Eryngium p l a t a g i n e u m 

Euphorbia p l a n i t i o o l a 

^Qlipterum s t r i a t u m 

fiydri l la v e r t i c i l l a t a 

l^epidium m o n o p l o c a i d e s 

( ? ) 

( ? ) 

B 

B 

B 

B 

B 

B 

5 6 

5 

6 

§ ?6 

( ? ) 

?# 

(5) 

( 5? ) 

ef 
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Distribution 

Species Descriptive block 

4-B B OS MVA 

Category 1 (cont.) 

Lepidium papillosum 
L. paeudohyaeopi-

folium 
Leptorhynchos 

e longatus 
Lomandra dura 
Myriophyllum poraatum 
Paoralea parva 
P. tenax 
P t e r o s t y l i s hamata 
Rorippa sp. nov 's' 

Santalum lanoeolatum 
Senecio behrianua 
Sporobolus areber 
S t e l l a r i a sp, nov. 

Swainsona g a l e g i f o l i a 
S. microoalyx 
S. murrayana 
(a ) ssp. e c i H a t a 

(b) ssp. m u r r a y a n a 

S. p lag io t rop ia 
S. rec ta 

?# 

?# 

4 

(4) 

(2) 

B 

B 

B 

B 

?# 

?# 

? 6 

6 

?# 

U 

(5) 

#(5) 

# #(3) 
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Species 

D i s t r i b u t i o n 

D e s c r i p t i v e b lock 

4-B B OS MVA 

Category I ( c o n t . ) 

Swainsona swa inson i a ide s ( I ) 

Category 2 

Botryohium aus t r a t e 

Braohyaome r e a d e r i 

Bromus a r e n a r i u s 

Cyperus concinnus 

Hgitar ia ammophila 

0. d i v a r i c a t i s s i m a 
EHochloa pseudo-

aorotricha 
Goodenia a u b i n t e g r a 

^ypsela t r i d e n s 
Hdigofera s i g n a t a 

leptorhynchos panae t -
ioides 

^ycium a u s t r a l e 

Myoporum montanum 
l̂ ajas t e n u i f o l i a 
Panicum deaompoaitum 

-̂ obeeptum 

( 2 ) 

2? 

B 

B 

B 

B 

B 

B 

B-

(6 ) 

(6) 

5? 
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Distribution 

Species 

Category 2 (cont,) 

P h i l y d r u m l a n u g i n o s u m 

P l a n t a g o t u r r i f e r a 

P r a s o p h y Hum f us cum 

P r o s t a n t h e r a d e c u s s a t a 

R o r i p p a e u s t y l i s 

S a n t a l u m acumina tum 

S c i r p u a a u s t r a l i e n s i s 

S p o r o b o l u s m i t c h e l l i i 

T r i g o n e l l a s u a v i s s i m a 

T r i p o g o n l o l i i f o r m i s 

Category 3 

A c a c i a s t e n o p h y l l a 

Amphibromus a r c h e r i 

Anogramma l e p t o p h y l l a 

A t r i p l e x l i n d l e y i 

Brachycome c i l i a r i s 

C a l l i t r i c h e s o n d e r i 

Cymbonotus l a w s o n i a n u s 

F i m b r i s t y l i s d i a h o t o m a 

O r t h o a e r a s s t r i a t u m 

Descriptive block 

4-B B 

1? 

1 

1? 

(1) 

(2 - ?) 

(2) 

4) 

(4) 

4 

(4) 

3 (4-5) 
4 

B 

B 

(6) 

(5) 

B (5) 

B 

(6) 

6 

OS 
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Species 

D i s t r i b u t i o n 

D e s c r i p t i v e b lock 

3 4-B OS MVA 

Category 3 ( c o n t . ) 

Baepalidium a o n s t r i c t u m 

Pterostylis b i s e t a 

P. v i t t a t a 

Pultenaea cunninghamii 

P. platyphyl la 

Spiranthes s i n e n s i s 

Category 4 

Acacia d i f fo rmis 
Brachychiton populneus 

Calocephalus s o n d e r i 

Cheiranthera cyanea 

Chthonocepkalus p seude -
vax 

Craspedia globoaa 

Craspedia p l e i o c e p h a l a 

Cyperus v i o t o r i e n s i a 

danthonia r i o h a r d s o n i i 

^iohantheum ser iceum 

Hplachne fusca 

dodonaea b o r o n i i f o l i a 

( 1 ) 

2 

( 2 ) (? ) ( 4 ) 

B 

B 

B 

?5 

?5 

6 

?6 

6 

6 

?6 5 & 6 

3 & 5 
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Species 

Distribution 

Descriptive block 

3 4-B B OS MVA 

Category 4 (cont.) 

Eulal ia fulva 
Goodenia hederacea 
Haeckeria ozothamnoides 
Limoaella cur die ana 
Lipocarpha microcephala 
Maireana excavata 
Marailea angua t i fo l i a 
M. h i r au t a 
Me l a l e u a a sp. aff, 

e r i c i f o l i a 
Muehlenbeckia horr ida 
Panicum effuaum 
P i l u l a r i a novae-hol l -

andiae 
Pros tanthera nivea 
Schoenus la te laminatua 
Solevolaena d iva r i ca t a 
Senecio g regor i i 
Threlkeldia aalauginoaa 

(3) 

B 

B 

B 

B 

B 

?5 

5 

5 

?(6) 

(6) 
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Appendix 2 

FAUNA HABITAT BY VEGETATION COMMUNITY 

Appendix 2a - Mammals 

2b - B i r d s 

2c - R e p t i l e s 

2d ~ Amphib ians 

These l i s t s a p p l y o n l y t o t h e s t u d y a r e a , a l t h o u g h s i m i l a r h a b i t a t on New S o u t h Wales 
Crown land may w e l l c a r r y t h e same fauna s p e c i e s . 

Abbreviations 

f P r e s e n t , b u t a b u n d a n c e n o t a s s e s s e d 

V Vagrant 

R Rare 

U Uncommon 

C Common 

A Abundant 

i Records derived from museum specimens (no relevant habitat given) 

* Introduced species 

Î ote that Appendices 2a, 2c, and 2d contain a l l available records, while Appendix 2b 
contains only observations from Robertson et al . (1983). 
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Appendix 2a - Mammals 

Scientific name Common name E 

0) 

> -a 

M 
U> 
a 
C 

U 
• H 

-n 
HI 

PC 

+ 

+ 

cn 

.-
UJ bD 

ca -n 
r-t 1) 
CQ t.̂  

+ 

+ 

0) 
u 

r H 
i H 

E 

0) 
4J 
»H 

^ 

(11 

•H 

a. 
m 
m 
ii> 

U. 
> i 
o 

0) Q. 
+J O 
•H t . 
C U 
(d 4J 
t, a 
u o 

•a 
C 

I - I 

m 
in 

« tn 
u 

+ 

E 
3 

W 
•H 
.J in 

« 

Q 
XI 

u 
HI 

(d 
3 

+ 

C 
rd 
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+ TaoHygioBflUfl aaulea tua 
OmithorphynahuB anat inua 
AnteohinuB f l av ipaa 
Anteahinue a t u a v t i l 
Daayurua maaulatua 
Phascogale tapoatafa 
Sminthopaia a raea i aauda ta 
Pevamelea naauta 
TriohoauruB vulpecula 
Aarobatea pygmaeus 
Pe tauruB bre viae pa 
Petaurua narfoLaenaia 
Paeudoaheirua peregr inua 
Maaropue giganteua 
Wa I l ab ia b ioo lo r 
PhaaoolarotOB oinereua 
Vombatua urainua 
Pteropua pol ioaephalua 
PteropuB BoapulatuB 
Movmopterua sp . 
Tadarida auBt f a l i s 
Chatinolobua gould i i 
ChalinolobuB moria 
Epteaiaua regulua 
Upteaioua a a g i t t u l a 
I 'pteaiaua vut tuvnue 
Myotia adveraua 
NyotiaeiuB sp . 
Nyotophilua geoffroyi 
Nyatophilua gouldi 
Hydromya ahpyaogaater 
Mue muoaulue* 
fiaituB norvegiaua" 
Hat tUB rat tuB * 
Cants f ami l i av ia* 
VulpBB vulpea• 
Fe l ia aatUB^ 
ICquuB aaba l lue * 
Sua aarofa* 
l.epuB oapenaia * 
OpyctolaguB aunieulue ' ' 

Short-beaked echidna 
Platypus 
yellow-footed antechlnus 
Brown antechlnus 
Tiger quoll 
Brush-tailed phascogale 
Fac-talied dunnart 
Long-nosed Bandicoot 
Common brushtall possum 
Feathertail glider 
Sugar glider 
Squirrel glider 
Common ringtail possum 
Eastern grey kangaroo 
Swamp Wallaby 
Koala 
Common wombat 
Grey-headed flying-fox 
Little red flying-fox 
Little Mastiff-bat 
White-striped mastiff-bat 
Gould's wattled bat 
Chocolate wattled bat 
King River epteaicus 
Large forest epteslcus 
Little forest epteslcus 
Large-footed myotis 
Broad-nosed bat 
Lesser long-eared bat 
Gould's long-eared bat 
Water-rat 
House mouse 
Brown ratdf 
Black rat 
Dog 
Fox 
Cat 
Horse 
Pig 
Brown hare 
European rabbit 

+ 

+ + + + + + + 
+ + 
+ + 
+ + + 
+ + + + + 
+ + + + + + 

+ + + 
+ + + + 

+ + 
+ 

+ 
+ + 

Total number of native species 

Total number of species 

31 21 

m 29 

11 

18 

7 15 16 

13 1? 19 

1 7 

3 10 

0 9 

3 1*̂  

3 3 

4 6 
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scientific name Common name 
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lion-paaaerlnes 

polioaephalua p o l i o a e p h a l u a 
faokybaptUB n o v a e h o l l a n d i a e 
Peleaanua c o n a p i a i l l a tua 
biHnga melanogaa te r 
Fhiilaaroaorax oa rho 
Halaarooorax v a r i u a 
^halacrocarax a u i o i y o g t r i a 
?)ialaaroaoTax me lano leuaoa 
irdea paa i f i aa 
ifdea novaehol lar tdiae 
kfdeola i b i s 
Sgretta alba 
Sgretta i n t e rmed ia 
}l)joHaoPax a a l e d o n i c u a 
IxobryahuB minutua 
Piegadia f a l o i n e l l u a 
7hr'B3kiQY'ni6 a e t h i o p i a a 
ThfeslcioTniB s p i n i a o l l i e 
?Utalea r eg i a 
?latalea f l a v i p e s 
Deniroaygna e y t o n i 
CjtgnuB a t r a t u a 
Stiotonetta naavosa 
tadofna t ado rno idea 
Anaa Bupera i l ioaa 
hnae g ihbeHfrona 
Aiaa aaetanea 
i»aa rkynohotia 
MncorhynahuB memhranaaeua 
i^thya auetpalvB 
Chenonetta j u b a t a 
Oryura a u B t r a l i a 
Siiiura loba ta 
f̂ ufiue nota tua 
MiIuuB migrana 
^aliaatur Bphenux'ua 
''scipEter f a a d i a t u B 
i^oHpiter o i v r h o o e p h a l u a 
MiaeetuB l e u a o g a s t e r 
^'{^ila audax 
S\evaaetuB movphnoidea 
CircuB aaa imi l iB 

Emu 
Great crested grebe 
Hoary-headed grebe 
Australasian grebe 
Australian pelican 
Darter 
Great cormorant 
Pied cormorant 
Little black cormorant 
Little pied cormorant 
Pacific heron 
White-faced heron 
Cattle egret 
Great egret 
Intermediate egret 
Rufous night heron 
Little bittern 
Glossy ibis 
Sacred ibis 
Straw-necked ibis 
Royal spoonbill 
Yellow-billed spoonbill 
Plumed whistling-duck 
Black swan 
Freckled duck 
Australian ahelduck 
Pacific black duck 
Grey teal 
Chestnut teal 
Australasian shoveller 
Pink-eared Duck 
Hardhead 
Maned duck 
Blue-billed duck 
Musk duck 

Black-shouldered kite 
Black kite 
Whistling kite 
Brown goshawk 
Collared sparrowhawk 
Whlte-bellled sea-eagle 
Wedge-tailed eagle 
Little eagle 
Spotted harrier 

u 
u 
R 
R 
U 

R 
R 

R 
R 

u 

R U 

R R R 
R 
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Appendix 2b - Birds (cont.) 

Scientific name Common name 
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Non-paoaerlnes (con t . ) 

Ciraua aepuginaaua 
Falao eubniger 
Falao peregr inua 
Faloo longipunnia 
Falao ber igora 
Falao oanahroidea 
Cotumix novaeae landiae 
Cotufnix auBt ra l i a 
Turnix Varia 
Turnix velox 
Rallua phi l ippenBia 
Poraana puai I la 
Poraana fluminea 
Porxana tabueneie 
Ga l l inu la v e n t r a l i a 
Ga l l inu la tenebroaa 
Porphyria porphyria 
Fut iaa a t r a 
Buvhinua magni roa t r ia 
f ioat ra tula benghalenaia 
Vanel luB mi lea 
Vanellua t r i o o l o r 
Srythrogonya oinotua 
CharadriuB vu f i aap i l l ua 
Charadriue melanope 
HimantopuB himantopua 
Raourvi roa t ra novaehol landiae 
Triga hypoleuaoa 
Tringa nebu la r i a 
Tringa e t a g n a t i l i a 
Gall inago hardwioki i 
Ca l id r i a aouminata 
Ca l id r i a r u f i a o l l i e 
Ca l id r i a fe r rug inea 
S t i I t i a i e a b e l l a 
Larua novaehol landiae 
Childoniaa hybrida 
Galoohelidon n i l o t i o a 
Hydroprogne oaepia 
Co lumba l i v i a * 
G»op»lici p l aa ida 
Phapa ohalooptera 
Ooyphapa Lophataa 
Caaatua r o a e i o a p i l t a 

Marsh harrier 
Black falcon 
Peregrine falcon 
Australian hobby 
Brown falcon 
Australian kestrel 
Stubble quail 
Brown quail 
Painted button-quail 
Little button-quail 
Buff-banded rail 
Baillon'B crake 
Australian crake 
Spotless crake 
Black-tailed native-hen 
Dusky moorhen 
Purple swamphen 
Eurasian coot 
Bush thick knee 
Painted snipe 
Masked lapwing 
Banded lapwing 
Red-kneed dotterel 
Red-capped plover 
Black-fronted plover 
Black-winged stilt 
Red-necked avocet 
Common sandpiper 
Greenshank 
Marsh sandpiper 
Latham's anlpe 
Sharp-tailed sandpiper 
Red-necked stint 
Curlew sandpiper 
Australian pratincole 
Silver gull 
Whiskered tern 
Gull-billed tern 
Caspian tern 
Feral pigeon 
Peaceful dove 
Common bronzewing 
Created pigeon 
Qalah 
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App endlx 2b - B i r d s ( c o n t . ) 

Scientific name Common name 
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Non-pasaerines ( c o n t . ) 

Caoatua t e n u i r o a t r i a 
Caaatua sangu inea 
Caeatua g a l e r i t a 
GloBSOpaitta a o n a i n n a 
Gloaeopaitta p o r p h y r o o e p h a l a 
Gloaeapaitta p u e i Z l a 
Polytelia a w a i n a o n i i 
SymphiauB h o l l a n d i o u a 
kelopaittaaua u n d u l a t u a 
PlatyoerauB e l e g a n a f l a v e a l u a 
TUtyoerauB ex imiua 
Barnardiua b a r n a r d i 
?BephotUB haematono tue 
Seophema ohryaoetoma 
Hiopkama p u l o h e l l a 
CMOulua p a l l i d u a 
Cuaulua pyr rhophanue 
C}\rjiBOaooayx o a a u l a n a 
Ckryeoaoaoyx b a a i l i a 
Chryaoooaoyx l u o i d u a 
Hnox n o v a e a e e l a n d i a e 
Httox aonnivena 
Tjito alba 
Podargua e t r i g o i d e a 
keqotkelea a r i a t a t u s 
CapHmulgua m y a t a a a l i a 
Ceyx azureua 
Oaaelo novaeguineae 
Salojjon p y r r h o p y g i a 
Saloyon aana t a 
Weropa o rna tue 
SuryatomuB o r i e n t a l i a 

Passerines 

Hirafra j a v a n i a a 
^lauda a r v e n a i a * 
'̂ heramoeaa l e u a o a t e m u m 
"irundo neoxena 
Csoropio n i g r i a a n a 
Ctovopia a r i a l 
^ntftufl n o v a e e e e l a n d i a e 
(joraoina n o v a e h o l l a n d i a e 
'^ovaaina papuena i a 

Long-bi l led c o r e l l a 
L i t t l e c o r e l l a 
Su lphur -c res ted cockatoo 
Musk l o r i k e e t 
Purple-crowned l o r i k e e t 
L i t t l e l o r i k e e t 
Superb pa r ro t 
Cockat ie l 
Budgerigar 
Yellow r o s e l l a 
Eastern r o s e l l a 
Mallee r ingneck 
Red-rumped parro't 
Blue-winged par ro t 
Turquoise pa r ro t 
P a l l i d cuckoo 
P a n - t a i l e d cuckoo 
Black-eared cuckoo 
H o r s f l e l d ' s bronze-cuckoo 
Shining bronze-cuckoo 
Southern boobook 
Barking owl 
Barn owl 
Tawny frogmouth 
Aus t ra l i an o w l e t - n i g h t j a r 
White- throated n i g h t j a r 
Azure k ingf i she r 
Laughing kookaburra 
Red-backed k i n g f i s h e r 
Sacred k ingf i she r 
Rainbow b e e - e a t e r 
Dol la rb l rd 

Singing bushlark 
Skylark 
White-backed swallow 
Welcome swallow 
Tree martin 
Palry mart in 
R icha rd ' s p i p i t 
Black-faced cuckoo-shrike 
Whl te -be l l l ed cuckoo-shrike 
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Appendix ?b - Birds (cont.) 

Scientific name Common name 
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Passe r ines (cont . ) 

Lalage e u e r i i 
Tardus meru la ' 
Petvoioa phoenia ia 
Pe t ro i aa mul t ioo lo r 
Pe t ro i aa goadenovil 
Melanodryaa c u a u l l a t a 
E o p a a l t r i a a u s t r a l i s 
Miovoeaa Leuoophaea 
Falaunaulua f ronta tuB 
Paahyoephala inorna ta 
Paohyoephala p e o t o r a l i a 
Paahyoephala v u f i v e n t r i s 
C o l l u r i a i n a i a harmonica 
Myiangra ruveaula 
Myiagra ayanoleuaa 
Myiagra i n q u i e t a 
Rhipidura fu l ig inoaa 
Rhipidura teuaophrya 
Pamataetomue temporalia 
Pomatoatomua aupe ra i l i oaus 
Aoroaephalua s tentoreua 
Megal urua gramineue 
C ia t i ao l a e x i l i a 
Cinalorhamphua matheuai 
CinalorhamphuB crura l i e 
Malurua ayaneua 
Malurua lambert i 
MaluruB leuaopterua 
Se r i ao rn ia f ront a l i a 
Se r ioo rn i s a a g i t t a t u a 
Se r i ao rn ia b r e v i r o a t r i a 
Gary gone fueaa 
Aaanthiza p u a i l l a 
Aaanthiza a p i a a l i a 
Acanthiaa uropygia l i a 
Aaayjthiaa regu lo ides 
Aoanthiaa ahrysorrhoa 
Aaanthiaa nana 
Aaanthiea l i n e a t a 
Aphelooephala leuaopaia 
Daphoenoaitta ohryaoptera 
Cl imaater ia leuoophaea 
Cl imaater ia piaumnua 
Anthoahaera aa runau la ta 

White-Winged t r l l l e r 
Blackbird 
Flame Robin 
Sca r l e t Robin 
Red-capped Robin 
Hooded robin 
Eastern yellow robin 
Jacky winter 
Created s h r i k e - t i t 
G i l b e r t ' s w h i s t l e r 
Golden w h i s t l e r 
Rufous w h i s t l e r 
Grey Shr ike - th rush 
Leaden f l yca t che r 
Sa t in f lyca t che r 
Res t l e s s f l yca t che r 
Grey f a n t a i l 
Wil l ie wagta i l 
Grey-crowned babbler 
White-browed babbler 
Clamorous reed-warb le r 
L i t t l e g ra s sb l rd 
Golden-headed c i s t i c o l a 
Rufous songlark 
Brown songlark 
Superb fa i ry-wren 
Var iegated fa i ry-wren 
White-winged fairy-wren 
White-browed scrubwren 
Speckled warbler 
Weebill 
Western gerygone 
Brown thornblll 
Inland thornblll 
Chestnut-rumped thornblll 
Buff-rumped thornblll 
Yellow-rumped thornblll 
Yellow thornblll 
Striated thornblll 
Southern whlteface 
Varied sltella 
White-throated treecreeper 
Brown treecreeper 
Red wattleblrd 
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Scientif ic name Common name 
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Acanthagenye r u f o g u l a r i a 
pleotorhynoha l a n a e o l a t a 
?kil&''ion o o r n i a u l a t u B 
Phileomon a i t r e o g u l a r i a 
Entamyson a y a n o t i a 
Hanorina me lanoaepha l a 
Hanovina f l a v i g u l a 
liakenoBtomua a h r y a o p a 
lichenastomuB v i r e s a e n s 
iiahenoBtortiita me lanopa 
LiohenostomuB fuaaua 
hiahenoatomua p e n i a i l l a t u s 
Helithreptua g u l a r i s 
HelithreptuB b r e v i r o a t r i a 
Orantiella p i a t a 
Ephthianura a u r i f r o n a 
Ephthianura a l b i f r o n a 
Dioaeum h i rund inaaeum 
FapdalotuB p u n a t a t u e 
Pafdalotua a t r i a t u e 
Zosterops l a t e r a l i e 
Carduelia aa rdue l i a * 
Paaser domeat iaua* 
Paaaer montanue * 
Smblema t e m p o r a l i s 
Imblema g u t t a t a 
Poephila g u t t a t a 
Stupnua v u l g a r i a * 
Oriotua a a g i t t a t u a 
Coraorax melanorhamphoa 
Grallina a y a n o l e u a a 
AHamuB leuaorhynohua 
Artama p e r a o n a t u a 
ArtamuB B u p e r a i l i o a u a 
ArtamuB a i n e r e u s 
ArtainuB a y a n o p t e r u a 
CraotiauB t o r q u a t u s 
Cractioue n i g r o g u l a r i a 
^yxnorhina t i b i a e n 
Strepera g r a a u l i n a 
CorvuB oo rono idee 
CopvuB m e l l o r i 

Total (passer ines) 
Total (non-passer ines) 
Total {native spec ies ) 

Spiny-cheeked honeyeater 
S t r iped honeyeater 
Noisy f r l a r b i r d 
L i t t l e f r l a r b i r d 
Blue-faced honeyeater 
Noisy miner 
Yel low-throated miner 
Yellow-faced honeyeater 
Singing honeyeater 
Yellow-tufted honeyeater 
Fuscous honeyeater 
White-plumed honeyeater 
Black-chinned honeyeater 
Brown-headed honeyeater 
Painted honeyeater 
Orange chat 
White-fronted chat 
Mls t l e toeb i rd 
Spotted pa rda lo te 
S t r i a t e d pa rda lo t e 
S l lvereye 

European goldfinch 
House sparrow 
Tree sparrow 
Red-browed f i r e t a i l 
Diamond f i r e t a i l 
Zebra finch 
Common s t a r l i n g 
Olive-backed o r i o l e 
White-winged chough 
Aus t ra l i an magpie- lark 
White-breasted woodswallow 
Masked woodswallow 
White-browed woodswallow 
Black-faced woodswallow 
Dusky woodswallow 
Grey bu tche rb i rd 
Pied bu tche rb i rd 
Aus t r a l i an magpie 
Pled currawong 
Aus t r a l i an raven 
L i t t l e raven 
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Appendix 2c - Reptiles 

Scientific name Common name 
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C h e l o d i n a e x p a n a a 
C h a l o d i n a l o n g i a o l l i a 
Emydura m a a q u a r i i 

AmphiboluruB h a r b a t u a 
AmphiboluruB m u r i a a t u e 
D i p l o d a a t y l u a i n t a r m e d i u a 
D i p l o d a a t y l u a v i t t a t u a 
P h y l l o d a a t y lua marmara tua 
Delma i n o r n a t a 
t i i a l i a b u r t o n i s 
Pygopua n i g r i c e p s 
C a r l i a t e t r a d a c t y l a 
C r y p t o b l e p h a r u s o a r n a b y i 
C t a n o t u a r o b u a t u a 
S g e r n i a aunn inghami 
S g e r n i a B a x a t i l i a 
E g e r n i a a t r i o l a t a 
E g e r n i a u h i t i i 
L a m p r o p h o l i e g u i a h e n o t i 
L e r i a t a b o u g a i n v i l l i i 
H e n e t i a g r e y i 
N o r a t h i a a d e l a i d a n a i a 
Ho r e t h i a b o u l e n g e r i 
SphenomorphuB tympanum W.T.F. 
T i l i q u a r u g o a a 
T i l i q u a a a i n o o i d e a 
VaranuB g o u l d i i 
VaranuB v a r i u a 
Phython a p i l o t e a v a r i e g a t a 
H o t e o h i a a o u t a t u a 
P a e u d e a h i a p o r p h y r i a o u a 
P e e u d a n a j a t e x t i l i a 
Su ta s u t a 
Uneahie d w y e r i 
Uneahia n i g r i a e p s 
V e r m i a a l l a a n n u l a t a 
T y p h l i n a b i t u b e r o u l a t a 
T y p h i i n a n i g r e a a e n a 
T y p h l i n a p rox imo 

Broad-shelled river turtle 
Eastern long-necked tortoise 
Murray turtle 

Bandy bandy* 
Blind snake* 
Blind snakeiC 
Blind snake* 

Bearded dragon 
Tree dragon 
Eastern spiny-tailed 
Wood gecko 
Marbled gecko 
Legless lizard 
Burton's snake-lizard 
Hooded scaly-foot 
Rainbow skink 
Snake-eyed skink 
Large striped skink 
Cunningham'a skink 
Black rock skink 
Tree aklnk 
White's skink* 
Garden skink 
Bougainville's skink 
Skink 
Skink 
Boulenger's skink 
Water skink 
stump-tailed lizard 
Eastern blue-tongued 
Sand goanna 
Tree goanna 
Carpet snake 
Mainland tiger snake 
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Red-bellied black snake 
Eastern brown snake 
Curl snake 
Dwyer's snake 
Short-tailed snake 

+ 

+ 

+ 

+ 

+ 

•*• 

+ 

+ 
+ 
+ 
+ 

•*• 

+ 

+ 
+ 
+ 

+ 
+ 

+ 

+ 

+ 

* 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

• * 

+ 
+ 
+ 
+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 
+ 

••• 

• ^ 

+ 

+ 

+ 

+ 

•»• 

•f 

+ 
+ 

+ 

+ 

+ 

•*• 

+ 

+ 

+ 

•I-

+ 
+ 

+ 

+ 

+ 

••• 

+ 

* 

+ 

+ 

••• 

+ 

+ 

+ 

+ 

•t-

+ 

+ 

+ 

+ 

+ 

+ 
•»• 

+ 
+ 

+ 
+ 
+ 

+ 

• ^ 

+ 
+ 

+ 

Total number of species 39 11 11 13 5 l6 7 12 
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Scientific name Common name 

Brown t r e e frog* 
Peron 's t ree frog 
Green and golden b e l l frog 
Southern bu l l f rog 
Barking frog 
Giant bu l l f rog* 
Spotted grass frog 
Burrowing frog* 
Brown t o a d l e t 
Frogle t 
Eastern f rog le t 
S loan ' s f rog le t 
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ittoria paraewingi 
litoria peroni 
hitoria raniformia 
Cifinadynaetea dumeril i 
linnodynaBtes f l e t o h e r i 
Limtiodynaatee i n t e r i o r i s 
Limnodynaatee taamanienaia 
SeobatraahuB aude l l i 
Fteudophryne bibroni 
Mnidella pa r ine ign i f e ra 
Hanidella e ign i fe ra 
Ranidella s loanei 

Total number of spec ies 12 
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Appendix 3 

DISTRIBUTION OF PAUMA BY DESCRIPTIVE BLOCKS 

Appendix 3a - Mammals 
3b - Birds 
3c - Reptiles 
3d - Amphibians 

Abbreviations 

+ Present, but abundance not assessed 

V Vagrant 
R Rare 
U Uncommon 
C Common 
A Abundant 
a Records derived from museum specimens (no relevant habitat given) 

* Introduced species 

Note that Appendices 3a, 3c, and 3d contain all available records while Appendix 3ti 
contains only observations from Robertson e t a l . (1983). 
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S c i e n t i f i c name Common name Gun- Patho Goul- Bar-
bower burn mah 

Yarra- Hume 
wonga 

Taohyglossus a c u l e a t u s 
Ornithorhynohus a n a t i n u a 
Anteohinus f l a v i p e s 
Anteahinus s t u a r t i i 
Dasyurus m a c u l a t u s 
Phascogale t a p o a t a f a 
Sminthopsis c r a s s i c a u d a t a 
Perameles n a s u t a 
Triehosurus v u l p e c u l a 
Aarobates pygmaeus 
Petaurus b r e v i c e p s 
Petaurus n o r f o I c ens i s 
Pseudocheirus p e r e g r i n u s 
Maoropus g i g a n t e u s 
\ lallabia b i c o l o r 
Phasoola ro tos c i n e r e u s 
Vomhatus u r s i n u s 
Pier opus p o t i o c e p h a l u s 
Pteropus s c a p u l a t u s 
Mormopterus s p . 
Tadarida a u s t r a i i a 
Chatinolobua g o u l d i i 
Chalinolobus mor io 
Epteaicus r e g u l u a 
Epteaicus s a g i t t u l a 
Eptesicua v u l t u r n u a 
Myotia a d v e r s u s 
^yo t i ce iu s s p . 
Nyotophilua g e o f f r o y i 
Nyotophilua g o u l d i 
liydromya a h r y a o g a a t e r 

Short-beaked echidna 
Platypus 
Yellow-footed antechlnus 
Brown antechlnus 
Tiger quoll 
Brush-tailed phascogale 
Fat-talled dunnart 
Long-nosed bandicoot 
Common brushtall possum 
Feathertail gilder 
Sugar glider 
Squirrel glider 
Common ringtail possum 
Eastern grey kangaroo 
Swamp wallaby 
Koala 
Common wombat 
Grey-headed flying-fox 
Little red flying-fox 
Little mastiff-bat 
White-striped mastiff-bat 
Gould's wattled bat 
Chocolate wattled bat 
King River epteslcus 
Large forest epteslcus 
Little forest epteslcus 
Large-footed myotis 
Broad-nosed bat 
Lesser long-eared bat 
Gould's long-eared bat 
Water-rat 
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Appendix 3a. Distribution of mammals by descriptive blocks (cont.) 

Scientific name Common name Gun- Patho Goul- Bar- Yarra- Hume 
bower burn mah wonga 

Mus muaculua* 
R a t t u s n o r v e g i o u s * 
Ra t tua r a t t u a* 
Cania f a m i l i a r i s * 
Vu Ipea vulpea* 
Fe l i a aa tua '̂  
Equus c a b a l l u s * 
Sua a e r o f a * 
Lepua c a p e n a i s * 
Orycto lagua c u n i c u l u a * 

Total number of native species 
Total number of species 

House 
Brown 
Black 
Dog 
Fox 
Cat 
Horse 
Pig 
Brown 

mouse 
rat 
rat 

hare 
European rabbit 

31 
m 

A 
R 
U 
u 
c 
u 

u 
A 
A 

17 
26 

U 

U 

G 
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15 

C 

U 

u 
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Appendix 3b. D i s t r i b u t i o n of b i r d s by d e s c r i p t i v e b l o c k s 
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Scien t i f ic name Common name Gun- Patho Goul- Bar- Yarra- Hume 
bower burn mah wonga 

Non-passerines 

dromaiue n o v a e h o l l a n d i a e 
Podiaepa c r i a t a t u a 
Polioaephalua p o l i o c e p h a l u a 
faahybaptus n o v a e h o l l a n d i a e 
Peleoanus c o n s p i c i l i a t u s 
Anhinga m e l a n o g a a t e r 
Phalaarooorax c a r b o 
Phalaarocorax v a r i u a 
Phalaarooorax a u t c i r o a t r i a 
Phatacrocorax m e l a n o l e u c o s 
Ardea p a c i f i c a 
Ardea n o v a e h o l l a n d i a e 
Ardeola i b i s 
Sgretta a l b a 
Igret ta i n t e r m e d i a 
^ c t i a o r a x c a l e d o n i o u a 
Ixobryahua minu tua 
Plegadis f a l c i n e l l u a 
'^hreakiornis a e t h i o p i c a 
Threekiornis a p i n i c o t l i a 
Hata lea r e g i a 
Ha ta lea f l a v i p e a 
^endrocygna e y t o n i 
^ygnus a t r a t u a 
^ t i o t o n e t t a n a e v o a a 
1'adorna t a d o r n o i d e a 
-̂ "ae a u p e r c i l i o a a 
l̂ naa g i b b e r i f r o n a 
Anae c a s t a n e a 

Emu 
Great crested greba 
Hoary-headed grebe 
Australasian grebe 
Australian pelican 
Darter 
Great cormorant 
Pled cormorant 
Little black cormorant 
Little pied cormorant 
Pacific heron 
White-faced heron 
Cattle egret 
Great egret 
Intermediate egret 
Rufous night heron 
Little bittern 
Glossy ibis 
Sacred ibis 
Straw-necked ibis 
Royal spoonbill 
Yellow-billed spoonbill 
Plumed whistling-duck 
Black swan 
Freckled duck 
Australian shelduck 
Pacific black duck 
Grey teal 
Chestnut teal 
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Appendix 3b. Distribution of birds by descriptive blocks (cont.) 

Scientific name Common name Gun- Patho Goul- Bar- Yarra- Hume 
bower burn mah wonga 

Anaa rhynoho t i a Australasian shoveller + ^ 
M a l a c o r h y n c h u e membranaoeua Pink-eared Duck + + + 
Aythya auatralis Hardhead + + + + + 
Chenonetta jubata Maned duck + + + + + 
Oxyura a u s t r a l i s Blue-billed duck + 
Biziura lobata Musk duck + ^ 
Elanus n o t a t u s Black-shouldered kite + + + + + 
Milvus migrans Black kite R 
H a l i a s t u r aphenurua Whistling kite + + + + + + 
Accipiter fasciatua Brown goshawk + + + 
Aocipiter cirrhocephalus Collared sparrowhawk + + + 
H a l i a e e t u a l e u c o g a s t e r White-bellied sea-eagle R R R 
Aquila audax Wedge-tailed eagle + + + + + + 
Bieraaetus morphnoidea Little eagle + + + + 
Circus aaaimilia Spotted harrier R 
Ciraua aeruginoaua Marsh harrier + + + + + 
Falco aubniger Black falcon R 
Falco p e r e g r i n u a Peregrine falcon R R R 
Falao l o n g i p e n n i s Australian hobby + + + + + + 
Falco b e r i g o r a Brown falcon + + + + >+ + 
Falao cenchro idea Australian kestrel + + + + + + 
Cotumix novaezelandiae Stubble quail + 
Cotumix auatralis Brown quail U U 
Turnix v a r i a Painted button-quail U U 
Turnix velox Little button-quail ^ 
Rallua philippenaia Buff-banded rail + + 
Porzana p u a i l l a Balllon^s crake + 
Porzana f luminea Australian crake + + 
Porzana tabuensia Spotless crake + 
G a l l i n u l a v e n t r a l i s Black-tailed native-hen + + + + + 
G a l l i n u l a t e n e b r o a a Dusky moorhen + + + + + 
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Scientific name Common name Gun- Patho Goul- Bar- Yarra- Hume 
bower burn mah wonga 

Porphyrio porphyr ia 
Futiaa a t r a 
Burhinus m a g n i r o s t r i s 
Rostratula b e n g h a l e n s i s 
Vanellus miles 
Unellus t r i c o l o r 
Efythrogonya c i n e t u s 
Charadrius r u f i o a p i l l u s 
Charadrius me lanops 
Himantopus himantopus 
Eeourviroatra novae­

hollandiae 
Tringa hypoleucos 
Tringa n e b u l a r i a 
Tvinga a t a g n a t i l i a 
(Gallinago h a r d w i c k i i 
Calidria acuminata 
Calidria r u f i c o l l i a 
Calidria f e r r u g i n e a 
Stiltia i s a b e l l a 
Larua novaehol landiae 
Chtidonias hybr ida 
^eloQhelidon n i l o t i o a 
^droprogne caap ia 
Columba l i v i a * 
^eopelia p l a c i d a 
ĥapa oha loop te ra 

^^yphapa tophotea 
^'ioatua r o s e i c a p i l l a 
Caoatua t e n u i r o a t r i a 
Caaatua aanguinea 

Purple swamphen 
Eurasian coot 
Bush thick-knee 
Painted snipe 
Masked lapwing 
Banded lapwing 
Red-kneed dotterel 
Red-capped plover 
Black-fronted plover 
Black-winged stilt 
Red-necked avocet 

Common sandpiper 
Greenshank 
Marsh sandpiper 
Latham's snipe 
Sharp-tailed sandpiper 
Red-necked stint 
Curlew sandpiper 
Australian pratincole 
Silver gull 
Whiskered tern 
Gull-billed tern 
Caspian tern 
Feral pigeon 
Peaceful dove 
Common bronzewing 
Crested pigeon 
Galah 
Long-billed corella 
Little corella 
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Appendix 3b. Distribution of birds by descriptive blocks (cont.) 

Scientific name Common name Gun- Patho Goul- Bar- Yarra- Hume 
bower burn mah wonga 

C a e a t u a g a l e r i t a 
G l o a a o p s i t t a o o n c i n n a 
G l o s e o p a i t t a p o r p h y r o ­

o e p h a l a 
G l o a a o p a i t t a p u a i l l a 
P o l y t e l i s s w a i n s o n i i 
Nymphicua h o l l a n d i c u s 
M e l o p a i t t a c u s u n d u l a t u s 
P l a t y a e r c u s e l e g a n a 

f l a v e o l u a 
P t a t y c e r c u a e x i m i u a 
B a r n a r d i u a b a r n a r d i 
P a e p h o t u a h a e m a t o n o t u e 
Neophema c h r y a o a t o m a 
Neophema p u l c h e l l a 
Cuculua p a l l i d u a 
Cuculua p y r r h o p h a n u a 
C h r y a o c o c c y x o a c u l a n s 
C h r y s o c o a c y x b a a a i i a 
C h r y a o c o a c y x l u c i d u a 
Ninox n o v a e e e e l a n d i a e 
Ninox a o n n i v e n a 
Tyto a l b a 
P o d a r g u s a t r i g o i d e s 
A e g o t h e l e a c r i a t a t u a 
C a p r i m u l g u s m y s t a c a l i s 
Ceyx a z u r e u s 
Dace lo n o v a e g u i n e a e 
Halcyon p y r r h o p y g i a 
Halcyon a a n c t a 
Merops o r n a t u a 

Sulphur-erested cockatoo 
Musk lorikeet 
Purple-crowned lorikeet 

Little lorikeet 
Superb parrot 
Cockatiel 
Budgerigar 
Yellow rosella 

Eastern rosella 
Mallee ringneck 
Red-rumped parrot 
Blue-winged parrot 
Turquoise parrot 
Pallid Qu.ckoo 
Pan-tailed cuckoo 
Black-eared cuckoo 
Horsfleld's bronze-cuckoo 
Shining bronze-cuckoo 
Southern boobook 
Barking owl 
Barn owl 
Tawny frogmouth 
Australian owlet-nightjar 
White-throated nightjar 
Azure kingfisher 
Laughing kookaburra 
Red-backed kingfisher 
Sacred kingfisher 
Rainbow bee-eater 
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Scientific name Common name Gun- Patho Goul- Bar- Yarra- Hume 
bower burn mah wonga 

Euryetomus o r i e n t a l i a 

Passerines 

Mirafra j a v a n i c a 
Alauda a rvens i s * 
Ckeramoeca leuaoa temum 
Hirundo neoxena 
Ceoropia n i g r i c a n a 
Cecropia a r i e I 
Anthus novaeaee iandiae 
Coraoina novaeho l l and iae 

Covaoina papuenaia 

Lalage a u e r i i 
Tardus merula* 
Petroiaa Phoenic ia 
Petroiaa m u l t i c o l o r 
Petroioa goodenovii 
Melanodryaa c u c u l l a t a 
Eopaaltria a u s t r a i i a 
Mioroeca leuoophaea 
Palounculua f r o n t a t u a 
Paahyoephala i n o r n a t a 
P^^ohyoephala p e c t o r a l i s 
^aahyaephala r u f i v e n t r i a 
Colluricincia harmonica 
f^yiangra rubecu la 
Myiagra oyanoleuca 
Myiagra i n q u i e t a 

Dollarblrd 

Singing bushlark 
Skylark 
White-backed swallow 
Welcome swallow 
Tree martin 
Fairy martin 
Richard's pipit 
Black-faced cuckoo-
shrike 
Whlte-bellled cuckoo-
shrike 
White-winged trlller 
Blackbird 
Flame robin 
Scarlet robin 
Red-capped robin 
Hooded robin 
Eastern yellow robin 
Jacky winter 
Crested shrike-tit 
Gilbert's whistler 
Golden whistler 
Rufous whistler 
Grey shrike-thrush 
Leaden flycatcher 
Satin flycatcher 
Restless flycatcher 
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Appendix 3h. Distribution of birds by descriptive blocks (cont.) 

Scientific name Common name Gun- Patho Goul- Bar- Yarra- Hume 
bower burn mah wonga 

Rhipidura fu l ig inoaa 
Rhipidura leuoophrya 
Pomatoatomua temporalia 
Pomatostomus auperc i l iosus 
Acrocephalua a tentoreus 
Megalurua gramineus 
C i s t i c o l a e x i l i s 
Cinalorhamphua mathewsi 
Cinalorhamphua c r u r a l i s 
Malurua cyaneus 
Malurua lamberti 
Malurua leucopterus 
Ser iaornia f r o n t a l i s 
Ser icornia a a g i t t a t u a 
Ser iaornia b r e v i r o a t r i a 
Gerygone fusca 
Acanthiza p u a i l l a 
Acanthiza ap ioa l i a 
Acanthiza uropygia l ia 

Aaanthiza reguloidea 
Acanthiza ahryaorrhoa 
Acanthiza nana 
Acanthiza l i nea t a 
Aphelooephala leucopaia 
Daphoenositta ohryaoptera 
Climaateria leuoophaea 

Climaateria picumnua 
Anthochaera aarunaulata 
Acanthagenya rufogular ia 

Grey fantail 
Willie wagtail 
Grey-crowned babbler 
White-browed babbler 
Clamorous reed-warbler 
Little grassblrd 
Golden-headed cisticola 
Rufous songlark 
Brown songlark 
Superb fairy-wren 
Variegated fairy-wren 
White-winged fairy-wren 
White-browed scrubwren 
Speckled warbler 
Weebill 
Western gerygone 
Brown thornblll 
Inland thornblll 
Chestnut-rumped 
thornblll 
Buff-rumped thornblll 
Yellow-rumped thornblll 
Yellow thornblll 
Striated thornblll 
Southern whlteface 
Varied sltella 
White-throated tree-
creeper 
Brown treecreeper 
Red wattledbird 
Spiny-cheeked honeyeater 
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Scientific name Common name Gun- Patho Goul- Bar- Yarra- Hume 
bower burn mah wonga 

Pleotorhyncha l a n a e o l a t a 
PHlemon a o r n i c u l a t u a 
Philemon a i t r e o g u l a r i s 
Entomyzon c y a n o t i s 
Manorina m e l a n o c e p h a l a 
Manorina f l a v i g u l a 
Liohenostomus ch ry sop a 
Liahenoatomua v i r e s c e n a 
Uohenostomus me l a n o p s 
Lichenoetomua fuacua 
Lichenoatomua p e n i c i l l a t u s 
Helithreptus g u l a r i s 

Melithreptus b r e v i r o a t r i s 
Grantie I la p i c t a 
Ephthianura a u r i f r o n a 
Ephthianura a l b i f r o n a 
Haaeum h i r u n d i n a a e u m 
Pardalotus p u n a t a t u s 
Pardalotus s t r i a t u s 
0̂8 te raps l a t e r a l i s 

Carduelis o a r due l i s * 
Passer d o m e s t i c u s * 
Passer montanus * 
trahlema t e m p o r a l i s 
'̂Tiblema g u t t a t a 

Poephila g u t t a t a 
Sturnua v u l g a r i s * 
OHolus a a g i t t a t u a 
Coraorax melanorhamphoa 
^"^allina a y a n o l e u a a 

Striped honeyeater 
Noisy frlarbird 
Little frlarbird 
Blue-faced honeyeater 
Noisy miner 
Yellow-throated miner 
Yellow-faced honeyeater 
Singing honeyeater 
Ye How-tufted honeyeater 
Fuscous honeyeater 
White-plumed honeyeater 
Black-chinned honey­
eater 
Brown-headed honeyeater 
Painted honeyeater 
Orange chat 
White-fronted chat 
Mlstletoebird 
Spotted pardalote 
Striated pardalote 
Sllvereye 
European goldfinch 
House sparrow 
Tree sparrow 
Red-browed firetail 
Diamond firetail 
Zebra finch 
Common starling 
Olive-backed oriole 
White-winged chough 
Australian magpie-lark 
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R 
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+ 

+ 

R 

+ 

+ 

R 

+ 
+ 
R 
+ 

+ 

u 
+ 

R 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 

+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 

+ 
+ 

+ 

R 
+ 

+ 
+ 
+ 
+ 

+ 
+ 

R 

+ 
+ 
+ 
+ 
+ 

+ 

R 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
U 
+ 
+ 
+ 
+ 
+ 
+ 

R 

+ 

+ 

+ 
+ 

+ 
+ 

+ 

U 

+ 
+ 
+ 
+ 

R 
U 
+ 

u 
+ 
R 

+ 
+ 
+ 
-f 
+ 
+ 
+ 

R 
+ 

+ 
+ 
+ 
+ 



328 

Appendix 3b. Distribution of birds by descriptive blocks (cont.) 

Scientific name Common name Gun- Patho Goul- Bar- Yarra- Hume 
bower burn mah wonga 

Artamua leucorhynchua 

Artamua pereonatus 
Artamua aupera i l ioaus 

Artamua cine reus 

Artamua cyanopterua 
Craaticua torquatua 
Cract iaus n igrogular ia 
Gymnorhina t ib i aen 
Strepera graaul ina 
Corvua coronoides 
Corvua mel lor i 

Total (passerines) 
Total (non-passerines) 
Total (native species) 

White-breasted wood­
swallow 
Masked woodswallow 
White-browed wood­
swallow 
Black-faced wood­
swallow 
Dusky woodswallow 
Grey butcherbird 
Pied butcherbird 
Australian magpie 
Pled currawong 
Australian raven 
Little raven 

U 

U 

U 

u 

u 

u 

q^ 
120 
208 

U 
c 
R 
U 
+ 
R 
+ 
+ 

80 
103 
177 

R 
U 

R 
+ 

+ 
+ 

54 
56 

107 

C 

R 
+ 

+ 
+ 

60 
76 

131 

R 
C 

R 
+ 
R 
+ 
+ 

64 
71 

129 

U 

+ 

+ 
+ 

46 
49 
92 

C 
R 

+ 

+ 
+ 

72 
bi| 

IM 
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Scient i f ic name Common name Gun- Patho Goul- Bar- Yarra- Hume 
bower burn mah wonga 

Chelodina e x p a n s a 

Chelodina l o n g i c o l l i s 

Emydura m a a q u a r i i 

Amphiholurus b a r b a t us 
Amphibolurus m u r i c a t u s 
Hp lodac ty lus i n t e r m e d i u s 

d ip lodac ty lus 
Phyl lodactytus 
Delma i n o r n a t a 
Lialis b u r t o n i 
Pygopus n i g r i c 
Carlia t e t r a d a 
Cryptoblepharu 
Ctenotus r o b u s 
Egernia cunn in 
Egernia s a x a t i 
Egernia s t r i o l 
Egernia w h i t i i 
^ampvopholis g 
Lerista b o u g a i 
Menetia g r e y i 
Morethia a d e l a 
Morethia b o u l e 
^P^enomorphus 

-̂ T. F. 
•^^liqua r u g o s a 

v i t t a t u s 
marmora tus 

s 
eps 
c t y l a 
s a a r n a b y i 
t u s 
ghami 
l i s 
a t a 

u i o h e n o t i 
n v i I l i i 

i d e n s i s 
n g e r i 
tympanum 

Broad-shelled river 
turtle 
Eastern long-necked 
tortoise 
Murray turtle 

Bearded dragon 
Tree dragon 
Eastern spiny-tailed 
gecko 
Wood gecko 
Marbled gecko 
Legless lizard 
Burton's snake-lizard 
Hooded scaly-foot 
Rainbow skink 
Snake-eyed skink 
Large striped skink 
Cunningham's skink 
Black rock skink 
Tree skink 
White's skink 
Garden skink 
Bougainville's skink 
Skink 
Skink 
Boulenger's skink 

Water skink 
Stump-tailed lizard 

U U U 

c 

C " 

c 
u 

C 

R 

C 
U 

C 
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Appendix 3c. Distribution of reptiles by descriptive blocks (cont.) 

Scientific name Common name Qun^ Patho Goul- Bar- Yarra- Hume 
bower burn mah wonga 

Tiliqua saincoides Eastern blue-tongued 
lizard U U 

Varanus gouldii San^ goanna R 
Varanus varius Tree goanna U U C C 
Phython spilotes variegata Carpet snake R R R 
Notechis scutatus Mainland tiger snake U U U U 
Pseudeahis porphyriaoua Red-bellied black snake C C 
Pseudonaja tex'tilis Eastern brown snake C C C C 
S u t a s u t a ' Curl snake R 
Unechis dwyeri Dwyer's snake R U 
Unechis nigriaeps Short-tailed snake R R 
Vermiaella annulata Bant̂ y bandy + + + + + 
Typhlina bituberoulata Blind snake + + + 
Typhlina nigresaens Blind snake + + + 
Typhlina proximo Blind snake + + + + + 

Total number of species 39 24 22 17 13 20 26 

u 

c 

u 
c 

u 
u 
c 
R 
U 
c 
u 
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Appendi'̂ - 3d. Distribution of amphibians by descriptive blocks 
M 

Scientif ic name Common name Gun- Patho Goul- Bar- Yarra- Hume 
bower burn mah wonga 

l i to r ia p a r a e w i n g i _ 
Litoria p e r o n i 
Litoria r a n i f o r m i a 

limnody nas t e s d u m e r i l i 
Limnody nas t e s f l e t c h e r i 
Limnody nas t e s i n t e r i o r i s 
limnody nas t e s t a s m a n i e n s i s 
^eohatraahus s u d e l l i 
Pseudophryne b i b r o n i 
Ranidella p a r i n s i g n i f e r a 
Ranidella s i g n i f e r a 
Ranidella s l o a n e i 

Brown tree frog 
Peron's tree frog 
Green and golden 
bell frog 
Southern bullfrog 
Barking frog 
Giant bullfrog 
Spotted grass frog 
Burrowing frog 
Brown toadlet 
Froglet 
Eastern froglet 
Sloan's froglet 

+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 
+ 

+ 

+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

•f 

+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 

Total number of species 12 10 .12 12 11 
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Appendix ̂1 

SUPPLEMENTARY LIST OF BIRDS 
recorded in the Murray Valley area 

(from R.A.O.U. Field Atlas Printout 8.9.80, National Museum of Victoria records 
literature survey, and R. Loyn, Forests Commission of Victoria, pens. comm.) 

Abbreviations 

V - Vagrant 
D - Species that have declined in abundance 
E - Species that are now extinct 

Scientific name Common name Status 

Non-passerines 
L e u o o c a r b o f u s o e s c a n s 

Ardea p i o a t a 

E g r e t t a g a r z e t t a 

B o t a u r u s p o i a i l o p t i l u s 

A n s e r a n a s s e m i p a l m a t a 

Dendrooygna a r c u a t a 

C o r e o p s i s n o v a e h o l l a n d i a e 

Anas p l a t y r h y n c h u s 

Net t a p us c o r o m a n d e l i a n u s 

P a n d i o n h a l i a e t u s 

E l a n u s s c r i p t u s 

L o p h a i c t i n i a i s u r a 

H a m i r o s t r a m e l a n o s t e r n o n 

A c c i p i t e r n o v a e h o l l a n d i a e 

Black-faced shag 

Pied heron 

Little egret 

Australasian bittern 

Magpie goose 

Wandering whlstling-duck 

Cape Barren goose 

Mallard 

Cotton pygmy-goose 

Osprey 

Letter-winged kite 

Square-tailed kite 

Black-breasted buzzard 

Grey goshawk 

D 

V 

V 

V 

V 

V 

V 

V 
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Appendix 4 ( c o n t i n u e d ) 

Sc ien t i f i c name Common name Status 

Falao hypo leucos 

Leipoa o o e l l a t a 

Co turnix o h i n e n s i s 

Turnix p y r r h o t h o r a x 

Pedionomus t o r q u a t u s 

Rallus p e c t o r a l i s 

Grus r u b i c u n d u s 

Ardeotis a u s t r a l i s 

Pluvial i s d o m i n i c a 

Charadrius b i o i n o t u s 

Peltohyas a u s t r a l i s 

Cladorhynchus L e u c o a e p h a l u s 

Arenaria i n t e r p r e s 

Humenius m a d a g a s o a r i e n s i s 

^umenius m i n u t u s 

Tringa g l a r e o l a 

limosa l imosa 

Calidris c a n u t u s 

Call dr i s t e n u i r o s t r i s 

CalidHs m e l a n o t o s 

Calidris b a i r d i i 

Calidris s u b m i n u t a 

Calidris a l b a 

Grey falcon 

Malleefowl 

King quail 

Red-chested button-quail 

Plains-wanderer 

Lewin's rail 

Brolga 

Australian bustard 

Lesser golden plover 

Double-banded plover 

Inland dotterel 

Banded stilt 

Ruddy turnstone 

Eastern curlew 

Little curlew 

Wood sandpiper 

Black-tailed godwlt 

Red knot 

Great knot 

Pectoral sandpiper 

Balrd's sandpiper 

Long-toed stint 

Sanderllng 

V 

D 

V 

V 

D 

D 

E 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 
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Appendix k ( c o n t i n u e d ) 

Scientific name Common name Status 

T r y n g i t e s s u b r u f i c o l l i s 

L i m i c o l a f a l c i n e l i u s 

P h i l o m a c h u s pugnax 

C h l i d o n i a s l e u c o p t e r a 

S t e r n a h i r u n d o 

S t e r n a n e r e i s 

S t r e p t o p e l i a c h i n e n s i s 

G e o p e l i a c u n e a t a 

Phaps e l e g a n s 

C a l y p t o r h y n a h u s l a t h a m i 

C a l y p t o r h y n c h u s f u n e r e u s 

C a l l o c e p h a l o n f i m b r i a t u m 

C a e a t u a l e a d b e r t e r i 

T r i c h o g l o s s u s h a e m a t o d u s 

T r i c h o g l o s s us c h l o r o l e p i d o t u s 

A l i s t e r u s s c a p u l a r i s 

P o l y t e l i s a n t h o p e p i u s 

P e z o p o r u s w a l l i c u s 

Lathamus d i s c o l o r 

B a r n a r d i u s z o n a r i u s 

P a e p h o t u a v a r i u s 

N o r t h i e l l a haema te g a s t e r 

Neophema e l e g a n s 

Buff-breasted sandpiper 

Broad-billed sandpiper 

Ruff 

White-winged tern 

Common tern 

Fairy tern 

Spotted turtle-dove 

Diamond dove 

Brush bronzewing 

Glossy black-cockatoo 

Yellow-tailed black-cockatoo 

Gang-gang cockatoo 

Pink cockatoo 

Rainbow lorikeet 

Scaly-breasted lorikeet 

Australian king-parrot 

Regent parrot 

Ground parrot 

Swift parrot 

Port Lincoln ringneck 

Mulga parrot 

Blue bonnet 

Elegant parrot 
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Appendix 4 ( c o n t i n u e d 

Sc ien t i f ic name Common name S t a t u s 

Cuaulus v a r i o l o s u s 

Soy ihr ops n o v a e h o l l a n d i a e 

Hnox s t r e n u a 

Caprimulgus gu t t a t us 

Hirundapus o a u d a o u t u s 

ApuB p a c i f i a u s 

Passerines 

Coracina t e n u i r o s t r i s 

Coraaina maxima 

loothera dauma 

Dry mo des b r u n n e o p y g i a 

Petriooa r o s e a 

Petroiaa r o d i n o g a s t e r 

Paohyoephala o l i v a c e a 

Oreoica g u t t e r a l i s 

Phipidura r u f i f r o n s 

Cinclosoma puna l a tum 

Cinalosoma c a s t ano turn 

Pomatostomus r u f i o e p s 

Malurus s p l e n d e n s 

^ t i p i t u r u s r u f i o e p s 

Ser ioornis p y r r h o p y g i u s 

Brush cuckoo 

C h a n n e l s - b i l l e d cuckoo 

Powerfu l owl 

S p o t t e d n i g h t j a r 

W h i t e - t h r o a t e d n e e d l e t a i l 

F o r k - t a i l e d s w i f t 

C i c a d a b i r d 

Ground cuckoO'-shf ' ike 

W h i t e • s t h r u s h 

S o u t h e r n s c r u b - r o b i n 

Rose r o b i n 

Pink Robin 

O l i v e w h i s t l e r 

C r e s t e d b e l l b i r d 

Rufous f a n t a i l 

S p o t t e d q u a i l - t h r u s h 

C h e s t n u t q u a i l - t h r u s h 

C h e s t r u t - c r o w n e d b a b b l e r 

S p l e n d i d f a i r y - w r e n 

Rufous-c rowned emu-wren 

C h e s t n u t - r u m p e d h y l a c o l a 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 
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Appendix 4 ( c o n t i n u e d 

Sclentiric name Common name Status 

S e r i c o r n i s c a u t u s 

S e r i c o r n i a f u l i g i n o a u a 

Gerygone mouki 

Gerygone o l i v a c e a 

C l i m a c t e r i s ery th ropa 

C l i m a c t e r i a a f f i n i a 

Xanthomyza p h r y g i a 

Manorina melanophrys 

Meliphaga l e w i n i i 

Lichenoa tomua I c u c o t i a 

Lichenoatomua o r n a t u a 

Me l i t h r e p t u a I unatua 

P h y l i d o n y r i s p y r r h o p t e r a 

P h y l i d o n y r i s novaeho i l a n d i a e 

P h y I i d o n y r i a a l b i f r o n a 

P h y l i d o n y r i a melanopa 

Acanthohynchua t e n u i r o a t r i a 

C e r t h i o n y x n i g e r 

Myzome la a a n g u i n o l c n t a 

E p h t h i a n u r a t r i c o l o r 

P a r d a l o t u s xan thopygua 

C a r d u e l i a c h l o r i a 

Emblema be I la 

Shy hylacola 

Calamanthus 

Brown .f̂ erygone 

White-throated gerygone 

Red-browed treecreeper 

White-browed treecreeper 

Regent honeyeater 

Bell miner 

Lewin's honeyeater 

White-eared honeyeater 

Yellow-plumed honeyeater 

Whlte-naped honeyeater 

Crescent honeyeater 

New Holland honeyeater 

White-fronted honeyeater 

Tawny-crowned honeyeater 

Eastern spinebill 

Black honeyeater 

Scarlet honeyeater 

Crimson chat 

Yellow-rumped pardalote 

European greenfinch 

Beautiful firetail 

V 

V 

V 

V 

V 

V 

D 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 
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Scientific name Common name Status 

Poeph i l a b i c h e n o v i i 

Aidemosyne modes t a 

A c r i d o t h e r e s t r i s t i s 

S p h e c o t h e r e s v i r i d i s 

P t i I o n o r h y n c h u s v i o l a c e u s 

Chi amy d u r a m a a u l a t a 

S t r u t h i d e a c i n e r e a 

S t r e p e r a v e r s i c o l o r 

Corvus b e n n e t t i 

Double-barred finch 

Plum-headed finch 

Common myna 

Flgblrd 

Satin bowerblrd 

Spotted bowerblrd 

Apostlebird 

Grey currawong 

Little crow 

V 

V 

V 

V 

V 

V 

V 
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Common name 

Appendix 5 

RECORDED NOXIOUS WEEDS OF THE MURRAY VALLEY AREA 

Botanical name Common name Botanical name 

Artichoke thistle 

Bathurst burr 

Bindweed 

Blackberry 

Boneseed 

Boxthorn 

Buffalo burr-

Caltrop 

Camel thorn 

Cape broom 

Chileati cestrum 

Chinese scrub 

Dodder 

Erect prickly pear 

Fennel 

Five-spined salt­
bush 

Furze 

Golden thistle 

Great mullein 

Cijnara c a r d u n a u l u s 

Xan th ium s p i n o s u m 

C o n v o l v u l u s a r v e n s i s 

Rub us f r u t i c o s u s 
agg. 

C h r y s a n t h e m o i d e a 
rnoni l i f e i ' a 

Lycium f e r o c i s s i m u m 

So Ianum o o r n u t u m 

T r i b u l u s t e r r a s t r i s 

A l h a g i p s e u d a I h a g i 

G e n i s t a m o n s p e s s -
u l a n a 

C e s t r u m p a r q u i 

C a s s i n i a a r c u a t a 

C u s o u t a spp. 

O p u n t i a a t r i c t a 

F o e n i c u l u m v u l g a r e 

B a a s i a q u i n q u e a u s p i s 

U lex e u r o p a e u s 

ScoIymus h i s p a n i c u s 

Verbasaum t h a p s u s 

Hawthorn 

Hemlock 

Hoary cress 

Horehound 

Ivy-leaf sida 

Khaki weed 

Noogoora burr 

Nut grass 

Onion weed 

Pampas lily of the 
valley 

Patersons curse 

Prairie ground 
cherry 

Purple-flowered 
devil's claw 

Russian knapweed 

Saffron thistle 

Sand rocket 

Scotch thistle 

C r a t a e g u s l a e v i g a t a 
and hybrids 

Conium m a c u l a t u m 

C a r d a r i a d r a b a 

M a r r u b i u m V u l g a r e 

S i d a l e p r o s a 

A l t e r n a n t h e r a p u n -
g e n s 

X a n t h i u m p u n g e n s 

C y p e r u s r o t u n d u s 

A s p h o d e l u s f i s t u -
l o s u s 

S a l p i c h r o a o r i g a n i -
f o I i a. 

Ech ium p I an t a g i n e u m 

P h y s a l i s v i s c o s a 

P r o b o s c i d e a l o u i s i -
a n i a a 

C e n t a u r e a r e p e n s 

C a r t h a m u s l a n a t u s 

D i p l o t a x i s t e n u i -
f o l i a 

Onopordum a a a n t h i u m 
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Appendix 5 ( c o n t i n u e d ) 

Common name Botanical name Common name Botanical name 

S i l v e r - l e a f n i g h t ­
shade 

Ske le ton weed 

S lender t h i s t l e 

Soursob 

Spear t h i s t l e 

Spiny b u r r - g r a s s 

Spiny emex 

Spiny r u s h 

St Ba rnaby ' s 
t h i s t l e 

St John's wort 

So lanium e l a e a g n i -
fo Hum 

C h o n d r i I la j u n c e a 

Carduus t e n u i f l o r u s 

O x a l i s p e s - c a p r a e 

C i r s i u m v u l g a r e 

Cenchrus l o n g i s p i n u s 

Emex a u s t r a l i s 

Junous a c u t u s 

C e n t a u r e a s o l -
s t i t i a l i s 

Hypericum p e r f o r a t u m 

Star thistle 

Stemless thistle 

Stlnkwort 

Sweet briar 

Thorn apple 

Tree of heaven 

Variegated thistle 

Water hyacinth 

V/lld mignonette 

Yellow burr weed 

Ye How-flowered 
devil's claw 

C e n t a u r e a c a l a i t r a p a 

Onopordum a c a u l on 

I n u l a g r a v e o l e n s 

Hi 3a r u b i g i n o s a 

D a t u r a f e r o x 

A i l a n t h u s a l t i s s i m a 

S i lybum marianum 

E i a h h o r n i a e r a s s i p e s 

Reseda l u t e o l a 

Amsinokia spp. 

I b i c e I l a l u t e a 

As proclaimed on 15th January, 1974 
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Appendix 6 LOCAL WATER AUTHORITIES 

Contnolling 
body 

Towns 
supplied 

Total 
population 
served 

Source of water 

Benalla Waterworks Benalla 
Trust 

8,701 McCall Say Reservoir and 
Loombah Weir on Ryans Creek -
catchment pastoral and forested 

Boort Waterworks Boort 
Trust 

Cobram Waterworks Cobram 
Trust 

Cohuna Waterworks Cohuna 
Trust 

Shire of Deakin Girgarre ) 
Waterworks Trust Tongala ) 

850 

4,250 

2,200 

1,350 

Water Commission North Boort 
Irrigation Channel 

Murray River by pumping 

Gunbower Creek by pumping 

Water Commission irrigation 
channel 

Devenish Water 
wor'ks Trust 

Devenish 130 Back Creek pumping 

Lclu 1 c:i Waterworks 
li'USt 

Echuca 8,000 Murray River by pumping 
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'CONSTITUTED UNDER THE WATER ACT) 

Headworks 
capacity 
(ML) 

Local storage 
Annual 

Type 
^ ., consumption Capacity /,, \ 

(ML) ^''^^^ 

Water treatment 

1,780 Three excavated basins 

Standpipe 

13-64 
9.16 
J-J . 5 0 
0.45 

1,877 Chlorinatlon 

Two excavated basins 77 
0.90 

295 Chemical clarification; 
Chlorinatlon; fluoridation 

Standpipe 
Elevated tank 

1.22 
0. 36 

790 Filtration plant under 
construction; chlorinatlon 

Elevated tank 0. 650 Chemical clarification; 
chlorlnator 

Two excavated basins 

Two elevated storages 

27 
22.5 
0.6 

735 Girgarre - chlorinatlon 

Tongala - filtration; 
chlorinatlon; fluoridation 

Excavated basin 
Standpipe 

25 
0.13 

Underground tank 4 . 5 
Two elevated storages 0.93 
Ground-level tank 0.75 

,700 Filtration; chlorinatlon 



34 

Appendix 6 (oon t i n u p . d ) 

C o n t r a I 1Ing 
body 

Towns 
supplied 

Euroa Waterworks Euroa 

Total 
population 
served 

3,100 

Source of water 

Polly r^cQuinns Reservoir on 
Seven Creeks 
G.A. Waterjoise Reservoir and 
Mountain Hut No. I Reservoir 
on Mountain Hut Creek 

Glenrowan Water- Glenrowan 
works Trust 

300 Reservoir filled by channel from 
un-named stream draining Mt 
Glenrowan; water also obtained 
Fifteen Mile Creek by pumping 

Goor'ambat Water- Goorambat 
works Tr'ust 

100 Broken Creek by pumping 

Katamatite Water­
works Trust 

Kerang Water'works 
Trust 

Kyabram Water 
Author'ity 

Longwood Water 
works Trust 

Merrigum Watei'-
works Trust 

Katamatite 

Kerang 

Kyabr'am 

Longwood 

Merrigum 

320 

it, 000 

5,200 

350 

800 

Water Commission irrigation 
channel by pumping 

Loddon River by pumping 

Water Commission irrigation 
channel 

Reservoir on Nine Mile Creek 

Water Commission irrigation 
channel 
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Headworks 
capaci ty 

(ML) 

Local storage 

Type 

Annual 
Capacity consumpt ion 

(ML) (ML) 
Water treatment 

136 

2 G h 

Excavated basin 2.3 65't Chlorinatlon 

^3 Excavated basin 20 30 

Elevated tank O.H 21 

Excavated basin 
Standpipe 

9 
0.23 

IOO Chlorinatlon 

Clear water storage 
Elevated tank 

2,27 1,500 Chemical clarification; 
0.68 chlorinatlon 

Two excavated basins 112.7 
Two settling basins 4l.5 

1,600 Storage detention; 
chlorinatlon 

I6 Excavated basins 0.4 5 

16 Excavated basins 
Elevated tank 0.14 

700 
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Appendix 6 ( c o n t i n u e d 

Controlling 
body 

Towns 
supplied 

Total 
population 
served 

Source of water 

Mooroopna Water­
works Trust 

Mooroopna 5,^00 Goulburn River by pumping 

Shire of Nathalia Barmah ) 
Waterworks Trust Picola ) 

Nathalia ) 
1,800 

Murray River by pumping 
Water Commission irrigation by 
pumping 
Broken Creek by pumping 

Shi re o f N umurkah 
Waterworks Trust 

Katunga ) 
Numurkah ) 
Strathmer'ton) 
Wunghnu ) 

3,500 

Bore by pumping 
Broken Creek by pumping 
Bore by pumping 
Treated water by pipeline from 
Numurkah 

Rochester Water­
works Trust 

Rochester 3,000 Water Commission irrigation 
channel 
Campaspe River by pumping 
(win te r ) 

Shire oV Rutherglen 
Waterworks Trust 

Rutherglen ) 
Wahgungah ) 2,̂ 100 Murray River by pumping (separ­

ate pumping stations and supply 
mains to be replaced by single 
pumping station now under con­
struction) 

Shepparton Urban 
Waterworks Trust 

Shepparton ) 
Shepparton ) 
Kialla 

24,250 
Goulburn River by pumping 
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Headworks 
capacity 
(ML) 

Local storage Annual 

Type Capacity consumption 
(ML) (ML) 

Water treatment 

Clear water storage 
Elevated tank 

0.68 1,300 Filtration; 
0.45 Chlorinatlon 

Elevated tank 

Elevated tank 
Clear water storage 
Elevated tank 

0.08 ) 

0.11 ) 
2.00 ) 
0.27 ) 

600 

Filtration; 
Chlorinatlon 

Elevated tank 
Elevated tank 
Elevated tank 

Elevated tank 

0.02 ) 
0.68 
0 H 4 

) 
) 
) 

0.18 ) 

Chlorinatlon 
Filtration 
Chlorinatlon 
Chlorinatlon as for 
Numurkah 

Excavation basin 

Elevated tank 

1.2 

0.54 

1,000 Filtration; chlorinatlon 

Excavation basin 
Standpipe 

5.9 
0.64 

710 

Four ground-level tanks 12.5 ) 
Two elevated tanks O.75 ) 8,920 Filtration; chlorinatlon 

M1B3/83-24 
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Appendix ( c o n t i n u e d ) 

Controlling 
body 

Towns 
supplied 

Springhurst Water­
works Trust 

Springhurst 

Total 
population 
served 

Source of water 

200 Dam on Diddah Diddah Creek 

Tatura Waterworks 
Trust 

Tatura 3,350 Water Commission irrigation 
channel 

Shire of Tungamah 
Waterworks Trust 

Katandra West ) 
St. James ) 
Tungamah ) 
Tungamah Rural) 

1,970 

Water Commission irrigation 
Casey's Weir on Broken River 
Bossey Creek 
Casey's Weir on Broken River 

Violet Town 
Waterworks Trust 

Violet Town 650 Reservoir on Honeysuckle Creek • 
catchment pastoral and forested 

Wangaratta Water­
works Trust 

Wangaratta 17,000 Ovens River by pumping 

Yarrawonga Urban 
Waterworks Trust 

Yarrawonga 4,200 Murray River (Lake Mulwala by 
pumping 

Notes: 

I. The schedule includes authorities under the Water Act . Other supplies may exist 
under such Acts as the Local Government Aot. 

2. The Toolamba township water supply is at present managed by the Victorian Rail-



Excavated basin 

Detention basin 
Elevated storage 

150 

4.5 
0.27 

1,450 Storage detention; 
chlorinatlon 

- ) Three excavated 
- ) storages 
- ) Two elevated tanks 
- ) One standpipe 

11.4 ) 
) 

0.24) 
0.16) 

9,560 

122 Excavated basin 0,23 175 Chlorinatlon 

Clear water storage 
Elevated storage 

15.I 6,300 Filtration; 
0.77 chlorinatlon 

347 

Headworks 
capacity 

(ML) 

Local storage 

Type 

Annual 
Capacity consumption 

(ML) (ML) 
Water treatment 

55 25 

Elevated tank 0.l8 2,200 Filtration; 
chlorinatlon 

ways. A new scheme is at present being constructed which will be managed by the 
Mooroopna Waterworks Trust. It is expected that this new scheme will be in 
operation sometime in 1983. 

3. Only existing works have been included in the schedule. Works proposed or under 
construction have been excluded. 
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Appendix 7 

LOCAL SEWKRAGE AUTHORITIES CONSTITUTED UNDER THE SEWERAGE DISTRICTS ACT 

Controlling Town 
body served 
(Sewerage 
Authority) 

Total 
popula­
tion 
served 

8,485 

4,250 

2,200 

8,000 

Treatment type 

Activated sludge pro 
cess, lagoons 

Lagoons 

Lagoons 

Lagoons 

Effluent disposal Average Re-use of 
annual effluent 
discharge 

(ML) 

Renal la 

Euroa 

Kerang 

Benalla 

Cobram Cobram 

Cohuna Cohuna 

Echuca Kt huca 

Euroa 

Kerang 

2.900 Sedimentation, trick­
ling filter, lagoons 

^4^000 Lagoons 

Irrigation, and to 
Broken River 

Irrigation 

Evaporative lagoon 

Irrigation, and to 
Campaspe River 

Irrigation, and to 
Seven Creeks 

Evaporation in 

1,300 Pas tu re i r r l j 
a t i on 

790 

220 

1,650 

260 

Kyabram 

Mooroopna 

Nathalia 

Numurkah 

Rochester 

Kyabram 

Mooroopna 

Nathalia 

Numurkah 

Rochester 

5,100 

5,400 

1,300 

3,000 

2,270 

Imhoff tank, trick­
ling filter, lagoons 

Lagoons 

Lagoons 

Lagoons 

Imhoff tank and 
lagoons 

Fosters Swamp 

Irrigation 

Goulburn River 

Irrigation 

Irrigation 

Irrigation 

240 

460 

1,660 

115 

200 

170 
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Controlling Town 
body served 
(Sewerage 
Authority) 

Total 
popula­
tion 
served 

23.850 

3,350 

1,000 

Treatme 

Lagoons 

Lagoons 

Lagoons 

Effluent disposal Average Re-use of 
annual effluent 
discharge 

(ML) 

Shepparton Shepparton 

Tatura Tatura 

Tongala Tongala 

Wangaratta Wangaratta 
- residential 15,800 

- industrial 

Yarrawonga Yarrawonga 3,500 

Lagoons 

Extended aeration 
plant 

Sedimentation, trick­
ling filters, lagoons 

Goulburn River 5.600 

Evaporative lagoon 480 
and irrigation 

Irrigation 

Irrigation and 
Reedy Creek 1,406 

3 Mile Creek 74 

Irrigation, and to 
Murray River 500 

Pasture irrig­
ation 

Poplar tree 
and pasture 
irrigation 

Pasture irrig­
ation 

Notes: 

1. Only existing works have been included in the schedule. Works proposed have been excluded. 

2. There are no schemes under construction in the area at the present time. 


