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EDITORIAL 
We close for 1987 with excellent contributions 

from two senior citizens of the pastoral industry. Ted 
Hayes from Undoolya station uses anecdotal 
evidence to support his "Oldtimer Retorts" - the cure 
for all the doom and gloom contained in many 
"Newcomers Reports" on the industry and its future. 
We continue with our now regular feature of Bill 
Bolton-Smith's "Anecdotes from a Past Era." Bill's 
theme for this issue is similar to Ted's comments. 
Perhaps the rangelands do have a dramatic potential 
to recover, given the opportunity. 

Alan Wilson writes of another factor, the 
glasshouse effect, that may well be affecting our 
pastoral trends. 

Contributors to the South Australian Dinner 
meeting, Dennis Barber and Faerlie Barthalomaeus 
complete the story by supplying some of the tools 
necessary for documenting the types of changes 
Ted and Bill discuss. 

This issue is your opportunity to meet the new 
members of council and officers of your organization. 
All this in time to wish you all a Happy Christmas and a 
prosperous New Year. 

Best Wishes 

(H. G. Gardiner) 

Editor 

ERRATUM 
Issue 87/2 

Council Comments Page 4 Column 2 
Paragraph 2 should read: 

Council, at its meeting on the 27th May, discussed 
the issue at great length and decided that Dr. Vic 
Squires' nomination, as received by Council, was 
legal in terms of Article 10 in the Articles and 
Memorandum of Association. Since there was only 
one legal nomination, Council deemed Dr. Squires 
elected to the position of Vice-President. The 
decision by the South Australian Branch, not to 
forward a second potential nomination (as reported 
in Range Management Newsletter No.87It) was not 
in keeping with Council's interpretation of the intent 
of Article 10. However the option was still open until 
the t Oth of April for the second potential nomination 
to be forwarded to Council by the mover and 
seconder but no second nomination was received 
by the Secretary. 

Pagel 

LETTERS TO THE EDITOR 

Dear George 

The Association's Alice Springs Branch sponsored 
a Rangeland Management Field Day at Narwietooma 
Station on 10-11 August. 

A total of 54 attended including 30 cattle 
producers from 20 properties; there were apologies 
from the owners/operators of an additional 25 
properties. This was a well attended and highly 
successful exercise which brought together the 
regions land managers (producers) and the land use 
advisors/administrators (government land based 
departments) . 

The two day agenda - developed by the producers 
- was comprised of specific topical areas relevant to 
the rangeland eco-system. The Government's 
various land based departments prepared and 
presented 15-20 minute overviews on each topic i.e. 
soils, plants, animals, landsat, mapping, land tenure 
and covenants, along with demonstrations on pitting 
etc. Each "session" concluded in a panel question 
and answer periods which were chaired in an 
exemplary manner by guest moderator, David 
Wilcox. 

A number of interesting points-at-issue and pOints
of-view were expressed over the two days. One in 
particular identified the need to enhance academic, 
assessments and studies of our rangeland resource 
by seeking to collect and record the information held 
by experienced long time resident resource 
managers. The practical "knowledge" held by many 
producers could prove invaluable in the quest for 
better techniques and practices for managing our 
rangelands. The exercise of acquiring the basic 
information could also help to break down barriers 
that too often exist between 'producer and scientist'. 

We were fortunate to have as a guest speaker Mr. 
E. (Ted) Hayes, owner of Undoolya Station. Ted is a 
descendent of the pioneer Hayes family and has 
over 60 years practical experience in rangeland 
management in the Alice Springs region. I've 
enclosed a copy of Ted's address to the Field Day; 
perhaps you could see fit to include it in an issue of 
the Rangeland Management Newsletter. 

Yours sincerely 

Cliff Emerson 
EXECUTIVE DIRECTOR 

NORTHERN TERRITORY CATTLEMEN'S 
ASSOCIATION INC. 
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FROM THE COUNCIL 

Notes from the 60th Council Meeting 
Australian Rangeland Society. 
Toowoomba 13th October 1987. 

Council calls for expressions of interest from any 
members to host the 6th Biennial Conference of the 
Society in 1990. Could you register your interest 
before 31 January 1988, as Council would like to be 
able to announce the 1990 venue at the Longreach 
Conference. 

Production of a brochure to promote the Society 
should be finalised shortly. Council plans to use the 
brochure in a membership drive in 1988. 

At the next Annual General Meeting, Council will 
recommend that article 11 (A) of the Articles and 
Memorandum of Association of the Australian 
Rangeland Society and any other articles affected by 
this change, be altered to include the words:
"Honorary Subscriptions Secretary and one Ordinary 
Officer". 

In making this recommendation, Council was 
influenced by the following factors:-

The Honorary Subscriptions Secretary at present 
has no voting rights on Council yet the position en
tails a great deal of work. 

The Council is too small for the present size of the 
Society and the role it has to play in decision-making 
through the year. 

The addition of the position of one ordinary officer 
(which would be a position without portfolio) would 
make it more feasible to include pastoralists on 
Council. 

The 5th Conference Committee is on target with 
the organisation of the Longreach Conference. The 
brochures are printed and should be in the mail by 
the time you receive your Newsletter. 

NEW MEMBERS OF AUSTRALIAN 
RANGELAND SOCIETY 

Longreach Pastoral 
College 
P. O. Box 470 
LONGREACH 4730 

Douglas Jon Grewar 
P. O. Box 154 
ESPERANCE WA 6450 

Adrian W. Philbey 
P. O. Box 286 

COBAR NSW 2835 

David Halleen 
Boolardy Stn. 

YALGOO 6635 

John H. S. Heussler 
50 Twilight Street 
KENMORE 4069 

The Secretary, Australian Rangeland Society 
Kalora, WARRA 4111 

Dear Sir 

Thanks for your newsletter 87/2 of August. 

Your correspondent R.K.W. Street is made of 
sterner stuff than I. He objected to the technical jar
gon used by your more enlightened lecturer. Earli
er I wrote a letter on this theme but failed to publish 
it, thinking no doubt "Oh what the hell, I have things 
to do which might bear more weight." 

I could have advised Mr. Street to put his dictionary 
away. I read one of the articles, took up my Oxford 
Dictionary, and from recall found that on seven occa
sions or more it was of no use to me. 

This Society must not fail; even though I have left 
the Rangelands I still have an abiding interest in that 
country, and it needs the men sitting on that country 
and working it to tell us of their problems and their 
findings. To keep it going the technical and the 
practical subscribers must be able to speak the same 
language. So please, fewer technicalities. 

Yours truly 

MERRICK LONG 
Inverell NSW 

APPLICATIONS FOR MEMBERSHIP OF THE AUSTRALIAN 
RANGELAND SOCIETY 

J. M. Nobbs Hazelwood Ave., Hazelwood SA 5066 
John Colless ''Takmoor House", Hume Highway, Takrnoor NSW 

Roger M. Playfair Box 210 Willaston NT 5118 
Tim Eckersley c/o Dept. of Agric. Carnarvon W.A. 

Neill R. Leigo Allumdy Stn. White Cliffs, NSW 
Don Langford Waterbag Stn, via Broken Hill NSW 2880 

Paul Novelly D.P.I., P. O. Box 282, Charleville 4770. 
R.H. & K.Schmidt Mount Woowoolakra Stn., Broken Hill NSW 2880 

Harry I. Rose Lot 3, Mundays Lane, Armidale NSW 2351 
Neil D. O'Dempsey c/o D.P.I., P. O. Box 282, Charleville 4470. 



PROFILES 
Richard G. Silcock -

Autoprofile 1987 
Everything You Need to Know about Your Treasurer 

Can sign cheques legibly, doesn't gamble, hates 
paying interest and never studied accountancy. 

Everything Some May Want to Know About Him 

1. Born and bred Queenslander who dislikes State 
borders. 
2. Semi-rural background (had to milk a cow!) plus 
several holidays jackerooing around Barcaldine be-

fore getting his ticket. . . 
3. Completed an Ag. Science course at Qld. Un!. In 

1967 and post-grad studies at UNE Botany Dept" 
the Welsh Plant Breeding Station, Aberystwyth and 
the Mulga Institute of Technology. 
4. Major employer - Qld. Dept. Primary Industries, 
mostly at Charleville but more recently at Toowoom
ba. The Toowoomba region of Pasture Manage
ment Branch extends west to Mitchell (450 km) and 
from the N.S.W. border some 300 km. north to the 
'Great' Dividing Range. 
5. Dabbled in, sweating over, thought about and 
measured most things connected with pastoral use 
of rangelands, especially in mulga and mitchell grass 
country. 
6. Special interests in native plant ecology, buffel 
grass, phosphate seed coatings, sown rangeland 
pastures and computer databases (to reduc~ the 
scope for "reinventing the wheel" every generation). 
7. Much indebted to the Aust. Wool Corporation for 
the chance to study overseas and to perceive our 
pastures in a global light. 
8. Married with hyperactive children and an oft
deserted wife. 
9. Sporting interests - many, but most illusory these 
days. 
1 O. Political leanings - would they matter anyway? 
11. Rangeland leanings - landscape management 
as opposed to livestock management. 
12. Fervent hope - that Australians can decide up
on some general term to describe our dry, inland, 
natural grazing lands which does not have overtones 
of mountains. 

Denzil Mills - President 

M.Agric. SCience, Uni. of Queensland. Financial 

Counsellor and Grazier. Raised on a sheep property 
near Albury, NSW - I moved to Queensland in 1965, 
to a sheep property west of Warwick. After doing 
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time at University of Queensland and with the DPI 
based in Brisbane, I headed for the West in 1978 - to 
Charleville. I worked as an economist for the DPI ini
tially, then moved to private enterprise as a financial 
adviser/accountanUmother for the last four years. 
1987 has seen me return East - to drought! I am 
currently working as a financial counsellor to farme~s 
and graziers suffering financial hardship, based In 

Goondiwindi. 

Dr. V. Squires -
Vice President 

H.D.A., M.A.(Hons.)(U.N.E.), Ph.D.(Utah State) 
Dean, Faculty of Natural Resources, 
Head, Division of Land Management 

Dr. Squires is presently Head of the Division of Land 
Management, Dean of the Faculty of Natural Re
sources. He is responsible for the overall operation 
of the academic programme for both courses offered 
in the Faculties of Agriculture and Natural Resourc
es. 

Dr. Squires is a graduate of the University of New 
England (first degree completed by external study) 
and has a Ph.D. from the College of Natural Resourc
es, Utah State University, Logan, Utah, U.S.A. Dr. 
Squires is the author of a book "Livestock Manage
ment in the Arid Zone" and has an interest in arid 
lands and their management and sustainability. Past 
Federal President of the Australian Rangeland Soci
ety. 

John Merritt - Secretary 

Married to Lyn with three pre-school children. 

Presently, Property Manager on "Kalora", a 1326 ha 
property on Condamine River. The property enjoys 
a wide range of soil types from heavy alluvial clays, 
deep sands to poor solodics supporting iron-bark, 
bull-oak communities. The property is run as a cattle 
breeding, fattening and cropping enterprise. 

I am involved locally in the Queensland Grain Grow
ers Association. Play polocrosse for the Chinchilla 
Club. As the club travels widely it allows me to keep 
in touch with other areas of southern Queensland. I 
breed and educate my own A.S.H. horses. 

I was born and spent my school years in Central 
Queensland. Attended Queensland Agricultural 
College to gain B.App.Sci.(Rural Technology). For 
the next 4 years was a Tutor in Agronomy at OAC. 8 
years at OAC ensure that I meet somebody I know, 
but can't recall the name of, in most places I visit. 
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Dr. Ken Hodgkinson -
Immediate Past President 

Ken is a Principal Research Scientist with CSIRO's 
Division of Wildlife and· Rangelands Research and 
has been Officer-in-Charge of the Rangelands Re
search Centre at Deniliquin since August 1986. The 
research program he leads, aims to establish princi
ples and methods for managing the semi-arid wood
lands of eastern Australia in ways which raise produc
tion efficiency whilst maintaining their productive po
tential and future land use options. 

Over the past 10 years he has researched the use of 
prescribed burning for shrub control in these wood
lands and has actively promoted the benefits of fire 
in range management. 

His current research is concerned with increasing the 
palatable grass component in semi-arid woodland 
pastures by means of improved grazing strategies 
and optimal stocking rates. 

Ken originally came from New Zealand (Australia's 
7th State). He completed a Ph.D. degree at the Uni
versity of New England and has been based an De
niliquin for the past 20 years. 

INVITATION TO ANNUAL GENERAL MEET· 
lNG, WEST GASCOYNE BRANCH 

Date: 
Time: 
Venue: 

Saturday December 5, 1987 
2.00 p.m. 
Recreation Centre, Carnarvon High 
School. 

You will be aware of the very successful efforts of 
the West Gascoyne Branch this year to promote 
issues concerning the Pastoral regions. 

The Society now needs strong support from the 
pastoral industry to continue this work. 

A good attendance is required at this Annual 
General Meeting to ensure that the Society is able to 
continue to support the rangeland issues, such as 
kangaroos, soil conservation and alternate land use. 

The Annual General Meeting will review the 1987 
activities of the West Gascoyne Branch of the 
Society and determine the direction of the Branch for 
1988. 

The Annual General Meeting will be followed by the 
Rangeland Management Branch of the Department 
of Agriculture Christmas Party, to be held at 
Gascoyne Research Station. 

President: Mr. Basil Forrester 
Vice President: Mr. Alec Holm 
SecretaryITreasurer: Mr. David Beurle 

* * Membership forms for the Society will be 

available at the A.G.M. * * 

TRY A DIFFERENT 
KIND OF HOLIDA Y 

THIS SUMMER 

The Australian National University will be conducting 
a 1988 Summer School on the Environment. All 
courses are residential and will be held: 

24-28 January Kosciusko In Summer, in Kos
ciusko National Park. 

3-6 February, Rainforest of Southern 
N,S. W., at Kioloa, South Coast of N.S. W. 

8-12 February Native Plant Identification, at 
Jervis Bay, South Coast of N.S. W. 

12-14 February Nature and Landscape Pho
tography, in Kosciusko National Park. 

For further Information 
Telephone (062) 493016, 494754, 

Centre for Continuing Education 
Australian National University 

G,P,O, Box 4 
Canberra ACT 2601, 

South Australian Branch News 

A dinner meeting was held in Port August on July 
17th. The topic for the meeting was "Resource Map
ping of the Pastoral Country". This was the first 
branch meeting held outside of Adelaide. The atten
dance was pleasing, with a total ot 33 members and 
guests. 

The three guest speakers provided very interesting 
presentations. The speakers were from the three 
S.A. government departments involved with work in 
this field. Mr. Dennis Barber, Rangeland Officer 
(Remote Sensing), Department of Lands spoke on 
"The Use of Mapping and Remote Sensing Tech
niques for Monitoring and Assessment of Pastoral 
Leaseholds". Mr. Graeme Greenwood, Environmen
tal Officer with the Department of Environment and 
Planning spoke on "Regional Mapping for the Flind
ers Ranges Management Review". Miss Faerlie Bar
tholomaeus, Technical Officer (Soil Conservation), 
Department of Agriculture spoke on "Resource Map
ping in Rangeland Soil Conservation". 

The next activity that the branch will be involved in is 
the Range Assessment Field Day to be held at Pine 
Creek Station via Broken Hill on November 5th. This 
activity is being organised in conjunction with the 
Broken Hill Branch. 
(Miss) Anne Gibson, Hon, Secretary. 
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AUSTRALIAN BICENTENARY WOOL 
CONFERENCE 

17th - 20th JULY, 1988 
SHERATON WENTWORTH HOTEL, SYDNEY 

In July 1988, Sydney will be host to the Australian· 
Bicentenary Wool Conference which will provide an 
international perspective for the Australian wool in
dustry. 

While the wool industry is presently riding on a 
high, the future implications need to be highlighted 
and carefully considered. The entire industry needs 
to be aware of international economic and fibre 
trends and the place of marketing and promotion in a 
world of changing technology, consumerism and 
fashion. 

The Australian Bicentenary Wool Conference will 
be the first such event to draw all sectors of the in
dustry together to provide each with a valuable un
derstanding of the total wool operation. 

THE CONFERENCE OUTLINE 

The conference will deal with production, promo
tion, marketing, processing, manufacturing, fashion 
trends, technology, and the world trade situation. 

Using internationally recognised speakers this con
ference will face up to those questions so often 
asked by those in the wool industry: 

- What is the future for textile industries and what 
is the place for wool in the 21 st Century? 

- Will wool remain a top fashion fibre - what are its 
major competitors? 

- How will increased wool production in Australia 
and overseas countries affect the current value? 

- How is producers' promotional money being 
spent and is it paying off? 

- What do the wool mills of the world want from the 
producers - how can we improve our clip to meet 
these needs? 

- Will the type of wool being demanded be affect
ed by new processing technologies or fashion 
trends? 

- How can we best market our wool to gain maxi
mum benefit for all ? 

This conference will allow all delegates to join in 

panel discussions with the authorities in each of 
these areas. 

It will be an outstanding forum; mixing with the 
world's top wool producers, processors and retailers. 

If your future depends on wool or if you are respon
sible for financing or giving advice to people whose 
future depends on wool, then you cannot afford to 
miss this bicentenary conference. 

CONFERENCE DETAILS 

Cost: $450 per delegate (This conference is 

eligible under section 51AE of the Taxation Act of 
Australia to be an allowable deduction for partiCipants 
- being determined on the specific facts of each 
case). 

Venue : Sydney, in the state of New South 

Wales, is Australia's most populous city. Located on 
beautiful Sydney Harbour, it has much to offer the 
visitor. 

The conference will be held in the Grand Ballroom 
of the Sheraton Wentworth Hotel in Sydney, with 
seating accommodation for up to 650 delegates. 

Accommodation : Accommodation for 200 

guests has been pre-booked at the Sheraton Went
worth. Alternative accommodation has been 
booked at several other Sydney hotels. It is essen
tial that the attached "Notice of Intention to Attend" 
form be completed and returned by 30 September, 
1987 so that the accommodation needs can be finali
sed. As 1988 is Australia's Bicentenary year, early 
arrangement of accommodation is essential to avoid 
disappointment. 

Partner's Program : A program of activities 

for the partners of conference delegates is being 
planned. 

Tour Program : Pre and post conference 

tours are being organised by Agtour Australia, a pro
fessional operator specialising in Australian farm and 
country tours. 
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The Changes I Have Observed in the Rangeland 
Areas of the MacDonnell Ranges 1927-1987. 

by E. (Ted) Hayes 
Undoolya Station 

Alice Springs, N. T. 

In addition to BTEe, beef slumps and droughts, 
our industry has had to suffer in recent years a new 
outbreak of what can best be described as the 
"Newcomers Reports". These are the narrow based 
and short-termed academic exercises which seem 
designed to condemn the cattle industry for causing 
all kinds of damage to the environment. l've been 
convinced by our Association that one of the reme
dies to cure this malady of "Newcomers Reports" is 
to offer up a good dose of "Oldtimers Retorts". I will 
offer my 'medicine' in a form I believe is acceptable to 
the scientific community, namely, as anecdotal evi
dence. 

I am familiar with the country stretching from Glen 
Helen in the west to Arltunga in the east. M¥-work
ing life commenced in the latter end of 1927 right in 
tlie middle of erha s what was the worst drought 
ever experienced in the Alice pnngs 2jstrict. 

The whole of the country from west to east, north 
and south was in the same desolate state. 'Top 
feed' was practically non-existent, having been de
stroyed by the severe bushfires in the 1920's follow
ing the exceptionally heavy rains of that period. 

It was a belief of oldtimers then that our 'top feed' 
was gone forever, especially Mulga. Dust storms 
were a daily occurrence for days on end with dust 
hate. This drought eventually broke in the eastern 
Alice Springs District in March 1929, but did not 
break in the Western District until the following year. 
Stock losses were severe throughout, not only cattle 
but at that period of time the older established prop
erties were still breeding large numbers of horses 
which were practically wiped out. Not only were the 
cattle and horse numbers depleted. Goats were al
so affected as they were too poor to be used for 
fresh meat and milk - the purpose for which they 
were kept on most stations. 

Rabbits were practically eradicated in this drought, 
but by 1932 they were back in plague proportions 
again. Had there been any regeneration of shrubs 
of any kind I feel sure the rabbits would have de
stroyed everything that grew. Rabbits after the 
plague of 1932 continued to be very plentiful, but 
never again reached the same numbers that devas
tated the country in that year. It is interesting to note 
here that rabbits in plague numbers developed a dis-

ease very similar to myxo back in those years. 

Erosion 
The biggest cause of recent erosion has been the 

use of heavy machinery such as flat grading of roads 
and fence lines. At present there is damage being 
caused by indiscriminate use of 4-wheel drive vehi
cles over properties by unauthorized people. 

There are numerous examples of natural erosion 
caused by wind and water, areas which were here a 
long time before the country was stocked. For ex
ample, the bare areas around the Alice Springs Air
port, before the area was pitted and sown down with 
buffel grass. The statement has been made that the 
cause of that erosion was overstocking. But, if you 
know the history of the area, there was never any wa
ter in the vicinity until the airport was established and 
no stock every grazed there permanently. 

Regeneration of 'Top Feed' 
The regeneration of our 'top feed' has been re

markable since 1966, the year the sixties drought 
broke. As a matter of fact, this regeneration com
menced towards the end of the drought, for some 
reason I am not able to explain; probably there were 
no rabbits for several years. 

There may be some undesirable plant species that 
have become more common, but that is only to be 
expected as the desirable species have improved 
vastly in both quality and quantity. 

I believe that fire over a long period of years, long 
before European settlement, had a detrimental ef
fect over the type of country the first settlers saw, as 
old photographs prove. 

'Top feed' plays such a valuable role in our indus
try, I believe there should be more study into why 
some species are not as palatable in some areas as in 
others. Not only has there been a prolific improve
ment in 'top feed', grass and other ground feed im
provement has been just as remarkable - the way it 
was established on what was sparsely covered 
ground in its virgin state. I believe cattle have had 
much to do with this by breaking up the top soil and 
allowing moisture and manure to penetrate. 

As I have mentioned elsewhere, this country in its 



vir in st was very poor, the only areas carrying any 
rass being the water courses, and there was very 

little edible 'top feed'. The country easily turned to 
bulldust, for instance, the cars of that time could not 
travel on the same track more than once or they 
would bog in the dust. Although the surface of the 

soil was soft, it was of a nature that would not allow 
seed to set, or moisture to penetrate. After stocking 
this country with cattle, a different top soil texture 
was created which allowed moisture to penetrate and 
seed to set and germinate. As a boy I used to see 
the grass grow in the footprints of the cattle. The 
same country today has become quite firm, and car
ries some of the best stands of grass and 'top feed' 

in the district. There have always been some areas 
that were wind scalded, but that took place long be
fore European settlement came to the Centre. 

I also believe the exceptional heavy rainfall in the 
seventies was the reason for such a prolific regener
'ation of 'top feed'. When the 1960's drought broke 
we were informed by the government agronomists of 
that time that overstocking was the real reason, and 
probably the country would never recover. Time has 
proved that an invalid assertion. 

Degradation and Loss of Fauna 
It would be laughable if it was not so serious, the 

statements that are made by some environmentalists 
and academics about the degradation caused by the 
cattle industry. 

We hear so much today of the degradation of the 
pastoral land in the Central Australian area. It is so 
easy to make these statements when you do not 
have to produce any positive evidence. I, being a 
layman who disagrees with the claims of degradation, 
seem to have to produce all the proof possible to the 
academics who still do not believe despite the evi
dence. 

The industry has been in existence here for over a 
hundred years. I fail to see any reason why sudden
ly, this supposed degradation should be so serious. 
Someone recently made statements in the local me
dia about horses destroying the environment in our 
range country and causing the disappearance of our 
fauna. 

Does this person realize horses have been bred in 
most of our range country since the first settlement a 
hundred years ago? I do not believe in feral animals 
of any kind being allowed to overrun the country, but 

I fail to see why feral horses should be more of a me
nace since they have become brumbies than the 
quiet horses of the past. 

The native fauna almost disappeared from this area 
towards the end of the last century, about the time 
the rabbits first arrived. 
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A number of pastoral properties in this district were 
only established after World War Two, and as there 
was no natural water on these properties there were 
never any stock, so if the theory that stock destroyed 
the fauna is valid there should have still been plenty 

of wildlife on those properties at that time .... there 
was not. 

Also, kangaroos are much more plentiful now since 
the pastoral properties have opened up vast areas of 
previously waterless country with dams and bores. 

Fires 
Bushfires were practically unknown after the bad 

fires of the early twenties, until the fires of the mid

seventies which followed record rains of 1973 to 
1979. 

Although these fires were severe they occurred 
while the seasons were above average and there 
was plenty of moisture in the ground. Although a lot 
of valuable country was badly affected the regenera
tion of both shrubs and grass occurred almost imme
diately. 

This was so different to the fires of the twenties, af
ter the country was badly burned then it went directly 
into very low rainfall years; that bad drought of the 
twenties. 

What really happens in a drought situation, through 
the continuous drifting of the country the surface soil 
becomes so fine that it forms a silt seal that rain is un
able to penetrate. 

Heavy rain runs off and does no good; rain which 
WOUld, in normal years, be worthwhile. Fortunately, 
this has not occurred in our present drought, which 
now is in its third year. 

There has, up until now, not been an unpleasant 

~~d~~~~m~M~~d~~~.T~re 

is in my belief only one reason for the beautiful dust
free weather we are experiencing in this present 
drought; it is the prolific growth of shrubs since the 
1960's drought. 

The Past 
Thinking back over the many years I have been in

volved in the pastoral industry, there were areas that 
were very heavily stocked, it had to be, as most prop
erties had to rely on natural watering pOints to exist 
and anywhere there was suffiCient water carried large 

mobs of stock. These same water holes along our 
ranges today show little or no evidence of once be
ing heavily stocked. 

Today with th~ fourth and fifth generation of fami
lies on properties in this country we must have ac
quired some knowledge and expertise in stock man-
agement and care for our land. 0 
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Anecdotes from a Past Era No.4 

by Bi// Bo/ton-Smith 

Wind Erosion and Healing 

To follow in the degradation story; during my 
time in the outback I saw many cases where 
severe wind erosion healed over in time. It 
may be interesting to record this experience. 

The Mundi Mundi Plain 

This was the most extensive area which I en
countered and possibly the most interesting. 

The Mundi Mundi Plain is also known· as the 
70 mile plain by some. It extends west from 
the western edge of the Barrier Range and 
north from near Cockburn on the S.A.lN.S.W. 
border for roughly 70 miles. The section I will 
be describing is a strip about 5 miles south of a 
line west of Silverton to just north of the Wi
langee homestead. It includes the mile-wide 
stock route mentioned in my earlier writings. 

In about 1935, some land on this section of 
the plain was resumed from Mundi Mundi sta
tion and allotted as build-up areas to some 
smaller properties south of Wilangee. Each of 
these properties had only hill country up to that 
time. 

I dare say that the new owners may not have 
understood how fragile the soft plain country 
was compared with the hills. I also believe 
that there were other factors involved. Cer
tainly the 1945 drought would have been one. 
I also suspect that there was a prolonged peri
od of above average intensity winds from south 
to west during the period under discussion. 

We used to travel back and forth along this 
section each time we went to Broken Hill, so 
we saw plenty of it over the years. I was also 
involved in droving sheep and cattle from Wi
langee to Cockburn or Broken Hill. 

The soil has been described as a texture
contrast soil and it was in fact an alluvial plain 
built up by depOSits carried by run-off from the 

ranges. It was not all soft country. There was 
an area either side of old Mundi Mundi which 
had a harder and more gravelly surface and 
was not so subject to wind erosion. 

During the years 1935-1950, the soft country 
deteriorated very rapidly until it became one 
vast dust bowl and a sea of drifting sand. 
Even country on Wilangee which had not had 
a change of ownership and was not on the 
stock route became involved in the end. 

Country which had carried quite a good cov
ering of salt bush or blue bush became denud
ed and any clump of trees which acted as a 
wind break became a sand hill some 6 or 8 
feet high as the sand was depOSited. Even a 
cyclone gate on the road was enough to cause 
a drop in wind velocity and sand was depOSit
ed for 30 yards or more each side. 

The inexperienced travellers would become 
bogged as they went to drive through after 
stopping in the sand to open the gate. The ex
perienced ones would stop well clear of the 
sand and then, once the gate was opened, 
would charge through with sufficient momen
tum to gain the harder ground on the other 
side. 

Any structures such as sheep yards were bur
ied and tanks filled up with sand. Sections of 
the road which had earlier become a creek or 
gutter up to 2 feet filled completely with sand to 
ground level. 

Dust and sand storms blew up with any in
crease in wind velocity and even people who 
knew the road well, including yours truly, could 
become lost in broad daylight if caught on the 
road during a dust storm. I was going to town 
at the time and not coming home after a few 
ales too !ll 

Much of the dust went in over Broken Hill in a 
great rolling black or deep blue cloud leading 
to the description of a 'fair dinkum Broken Hill 



duststorm'. It was also one of the reasons for 
the establishment of the well-known regenera
tion area around the City of Broken Hill. 

However, during the years following 1950 a 
gradual process of healing took place. Many 
of the reasons for this were sugggested in my 
article on Degradation (RMN April 1987). The 
old Mundi Mundi homestead and woolshed 
were about midway along the area until 1936 
when they were moved further south west after 
the resumption of that land. 

I feel that one of the main factors involved in 
this healing process was that a change took 
place in the soil structure. All the fine, loose 
sand was removed either into sandhills as de
scribed earlier, or to some more distant point, 
leaving on the surface a coarser sand which 
was not so subject to movement by wind, and 
with the advent of better seasons plant life be
came established. 

I recall that some of the first plants to appear 
were Star thistles, Mexican poppies, Salvation 
Jane, Citronella grass and a number of other 
less edible species. Red Hops appeared in 
profusion around old Mundi Mundi woolshed 
and eventually spread right along the plain 
and the hill behind it. I also remember large 
areas of wild spinach growing after suitable 
winter rains. It was so high and so dense that I 
had difficulty cutting a new road through it with 
an angle 'dozer in 1950. 

With the shelter provided by these plants, the 
grasses and copper burrs and other more de
sirable species came back. It is interesting to 
note that, as the desirable species became es
tablished, the Star Thistles and others men
tioned above disappeared. Blue Bush and 
Salt Bush started to become re-established 
and although they have not reached their origi
nal density in many places and some areas 
had recovered to better condition than others, 
there is no reason to suspect at this stage that 
it will not keep on improving. I have seen simi
lar cases to this but on a smaller scale over the 
years and the pattern is much the same in 
each case. 

Establishing new watering points 
and other improvements. 

I know of at least four different areas where 
two new tanks and two new bores were estab
lished over a period of years and the same 
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type of thing occurred once the site was used 
as a watering point for stock. With the added 
pressure on the area the Bluebush and Salt
bush were first affected and mostly died off. 
The other plants were eaten off or trodden out 
for a distance of up to say one quarter to one 
half a mile away from the water. 

The loose sand drifted and piled up in vari
ous places which were sheltered, or else blew 
away to land elsewhere and the whole area 
looked a mess until the heavier sand formed 
the new soil surface. Following that, the area 
began to stabilise and eventually grew back 
with the bush at a reduced density but no ap
parent difference in the density or variety of 
grasses and herbs. 

This is apparently no new phenomenon be
cause there were 3 sets of very old (about 
1900) sheepyards on Wilangee. They were 
mainly built by just hauling whole Mulga and 
Black Oak trees in and lining them up along 
the fence line. Some fences were constructed 
by erecting 2 lines of posts about 1 foot apart 
and just stacking rails in between them. The 
one thing they had in common was that all 
were buried in sand almost to the top of the 
fences. 

As long back as I can remember there were 
good stands of Bluebush growing all around 
the yards and even up on the sand which had 
buried them. It was difficult to see any differ
ence in the feed right at the yard as compared 
with other parts of the paddock and yet all the 
evidence indicates that, with the size mobs of 
sheep they would have handled in those days, 
the area must have been badly denuded at 
some stage in the past. 

I guess nature does have a way of dealing 
with these situations if given a reasonable 
chance to operate in her own way. That coun
try may not be in "pristine" condition today but 
who cares! It most likely would not have been 
in any case. The fact is that it is good enough 
today to support quite reasonable stocking 
rates with little risk that it will ever return to that 
same devastated condition again. 

0000 
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Degradation & Regeneration 

A. D. Wilson 

I much appreciate the "Anecdotes from a past Era" 
by Bill Bolton-Smith in the last newsletter. One of 
the keys to understanding the present is to know the 
history that has formed the vegetation we see before 
us now. Another example is the excellent article by 
J. R. Purvis in the journal on the management of 
Atartinga Station in Central Australia. I hope that 
more of our pastoralist members will record this type 
of information in future. 

One aspect of the Wilangee experience that 
needs expanding is the influence of changing 
climate. Regeneration has been widespread since 
the 1940's, partly because total grazing pressure has 
been reduced (sheep, horses and rabbits), partly 
because of better transport to remove animals in 
drought, and partly because the rainfall has been 
higher. The rainfall for Broken Hill for the period 
1946-1986 averaged 271mm compared with 223mm 
for the period 1888-1945. This increased rainfall 
occurred throughout N.S.W. and is one of the 
factors behind the westward spread of cultivation in 
N.S.W. and the increase in problems with woody 
weeds. I don't have the relevant figures for Alice 
Springs, but I imagine it is also a factor contributing to 
the successful regeneration at Atartinga. 

The meteorologists predict that the world's 
weather is in for more change because of increasing 
C02 in the earth's atmosphere. The so-called 

'greenhouse' effect is expected to lead to a 2-40 C 
warming of Australia, the demise of snow on the 
southern alps and a rise in sea-level. This will upset 
the favourite recreation pursuits of Australians in the 
highlands and by the sea. In the rangelands the 
forecast is for an increase in summer rainfall in 
Australia - perhaps a decrease in winter rainfall. 
There is thus hope that the post 1945 trend in 
N.S.W. will be continued with perhaps more 
regeneration. This probably also means greater 
variability from year to year (because summer storm 
paths are chancy). It also means more woody weeds 
and a greater need for fire management. Rainfall 
might decrease in W.A. 

But to return to the point. For scientist and 
pastoralist alike there is need to interpret long-term 
trends in regeneration and production in terms of 
rainfall trends and sequences as well as the 
management applied. 

Assessment 
Mapping and 

Remote Sensing 
Techniques of 

South Australian 
Pastoral Land 

by Dennis Barber 
Rangeland Officer, 
Dept. of Lands, Adelaide. 

1.General 

Introduction 
South Australia's pastoral country (rangelands) 

comprise some 358 pastoral leases which amounts 
to 241 stations or 'runs'. They cover an area of 

approximately 460 000 km2 . 

To efficiently manage pastoral country it is crucial to 
decide "what" needs to be managed (inventory); the 
condition of those attributes (assessment); and 
thirdly, to determine if changes (trends) are occurring 
to the each of the attributes (monitoring). 

The information collected should aim for objective, 
practical analysis, with the purpose of: 

1) Improving decision making by the pastoralist 
2) Providing interpretable, reliable and repeatable 

information that is useful to the end user. 
3) Separating trends that are attributable to poor 

management practices. 

The overall objective must be to ensure that the 
principal decision maker (the pastoralist) makes 
sound land management deCisions that do not result 
in the degradation of the primary natural resource, 
the soil. 

Predicting the outcome of a specific land use such 
as pastoralism is difficult because of irregular 
distribution and intensity of rainfall events, and the 
spatial diversity in rangeland types. As a result of 
pastoralism, changes in rangeland vegetation are. to 
be expected as many of the species are extremely 
long lived and regenerate infrequently. Such 
events are often due to specific seasonal events. 
With environmental factors varying spatially, 
temporarally and economically, the land manager 
may rarely experience the same conditons twice and 
consequently the perception of trends within such 
an environment is difficult without some form of 
regular assessment. 



2. Inventory 

The first step in arriving at a management strategy 
is to identify those attributes most subject to change; 
in the rangelands under grazing they are primarily 
soils and plant cover. However, soils and plants are 
not uniform across the arid zone and consequently 
react differently to grazing or other disturbances. 
We need to know what differences occur and where, 
and be capable of identifying these areas. The 
normal procedure is to formulate a map that reflects 
these differences and identifies units that require · 
special management This inventory process is 
identified under 'Land system mapping and 
description', (see section 81.) and results in the 
production of a .land system map and an 
accompanying manual that describes these systems 
and units in terms of landform, soils and vegetation. 
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induced by grazing. This is normally achieved by 
establishing "bench-marks" or reference sites, that 
are only lightly grazed. 

The pastoralist is normally involved at this stage, 
with the assessment procedures demonstrated and 
explained. Opinions are exchanged on the relative 
importance of particular plant species, the need for 
conservative stocking rates, the impo·rtance of soil 
stability. The aim is to encourage a two way 
communication link so that both groups learn to 
appreciate the others needs. Monitoring 
techniques are also demonstrated and the 
pastoralist encouraged to utilize these simple 
methods to evaluate the trend in the paddocks. 

It is important that the techniques used to assess 
rangeland condition and trend are reliable, 

fO~~!Sthei~~~~~~!i~O~ PROCESSES LEADING TO LAND MANAGEMENT 

repeatable and 
interpretable by 
both pasto ralists 
and administrators. future assessment and 

monitoring 
programmes, and is 
also utilised by other 
user groups e.g 
government 
departments, 
pastoralists etc. 

3. Assessment 

This involves 
determining the state 
or condition of the 
pastoral lease (or other 
land parcel) relative to 
similar benchmark or 
reference areas. It is 
also important to 
identify the use of that 
land, as the attributes 
most subject to 
change may vary 
under a different land 
use. 

The assessment 
process involves the 
establishment of sites 
that will best reflect 
changes that have 
occurred as a result of 
a particular land use. 
In order to assess the 
impact of domestic 
stock grazing it is 
important that the 
effects of climate be 
separated from those 
changes that are 
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The pastoralist is consulted and advice sought 
from specialists relating to land management issues 
that are identified e.g. multiple use, feral animal 
control, pest plans, native fauna, conservation, etc. 

4. Monitoring 

5. Decision Making 

The pastoralist must be considered the principal 
decision maker as he/she is responsible for the 
stocking rates that in turn affec tr.end in the 
rangeland. T ey are, in . asing numbers taJ<ibg 
aCSvantage of the improveCi availability oj sounCf 
information to make better management decisions. 

Should the pastoralists fail to respond 
appropriately to monitoring information, 
administrators will be compelled to make decisions 
that will ensure that the resources of vegetation and 
soil are conserved. It is vital that we have reliable, 
repeatable and interpretable data that will objectively 
demonstrate that degradation has occurred. The 
programme of Rangeland Assessment attempts to 
provide this data, whilst at the same time educating 
pastoralists in principles of sound land management. 

DOD 

Resource Mapping 
in -

Rangeland 
Soil Conservation 

Presentation given at a general 
meeting of the South Australian 

branch of the Australian Rangeland 
Society at Port Augusta, on the 17th 

July 1987. 

Introduction 

This afternoon I would like to tell you how we at the 
Department of Agriculture use resource mapping 
techniques in our soil conservation work. By way of 
introduction, I will cover some fairly well-trodden 
ground regarding that work. 

The best and cheapest way to conserve soil in 
South Australian rangelands is by improving the 
vegetation cover; particularly by increasing the 
perennial vegetation, which can withstand drought 
conditions. The growth of perennial species and 
other vegetation, that is revegetation, can be 
encouraged by: contour furrowing; disc pitting; 
direct seeding; and management techniques. 

Contour Furrowing: Most of the areas 

treated under the Mannahill-Olary and Hawker
Parachilna soil conservation projects have been 
contour furrowed. The furrows are effective at 
trapping seed and water, and last for 10 to 20 years 
at least. 

Disc Pitting: Large areas in South Australia 

have been disc pitted, with considerable success. 
The method is cheap and quick, although timing is 
more critical than for contour furrowing, and the pits 
may only last for 3 to 5 years. 

Direct Seeding: Tfie most successful 

revegetation worR in the past has used exisfhg 
perennial bushes (e.g. bluebush and saltbush) as a 
seed source. Many areas, particularly in margina 
pastoral country which has been cropped, have no 
such natural seed source. We have recently sown 
some trials to test direct seeding of large areas, but 
the establishment of small seed source areas to allow 
further revegetation. 

Management: Appropriate management must 

be used with all of the above treatments; that is, 
control of vermin and stock. The main methods 
involved are the all-important rabbit-ripping, the 



placement of fences, watering pOints and yards, 
including subdivision if necessary, and controlling 
the levels of stocking. In many cases excellent 
regeneration can result from good mangement 
alone; this has become a more popular option in the 

current economic climate. 

Now al/ of these techniques cost time, money and 
effort. It is important to be sure that; 

(a) the treatment is the best one in the circumstances 
(b) the treatment is working, and 
(c) the most information is extracted from any 

particular site, to improve knowledge for future 
revegetation work. This sort of information 
includes; 

(i) responses of various species to treatment 
(ii) ecology of different species 
(iii) spread of seed from source area 
(iv) response to climatic conditions. 

Two different levels of resource mapping are used 
to obtain this information. 

(a) detaileo site Cfesc ·ption for objective 
monitoring, and 

(b) the generalised map units to 
(i) plan treatment and management, and 
(ii) compare monitoring results from treated sites, 

by distinguishing the same types of country 
for valid comparison. 

I will begin by discussing OBJECTIVE MONITORING. 

Objective Monitoring 

There are various types of monitoring already in use 
in the pastoral country. 

Types of Monitoring 

(a) Visual: First there is the one which used the eye 
and memory of the individual pastoral manager, soil 
conservation worker etc. This can be very useful, 
especially for historical perspectives, but should be 
used with a certain amount of caution. 

(b) Written: Accounts which were written down at 
the time are more reliable than those using memory 
alone, but still tend to be somewhat subjective. 

(c) Photos and photopolnts: Using the eye of 
the camera is a particularly useful way of getting a 
reliable, eaSily-interpreted progress record for a 

particular site. Close-ups can be used to record, for 
example, seedling growth in a furrow, and photos 
with a longer focus can be used for a general view of 
an area. 

None of these methods provide numerical data, 
which can be sued in various combinations, with the 
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aid of a computer, to get the maximum information 
from the same set of data. This is the aim of 
OBJECTIVE MONITORING. 

Objective Monitoring 

The system we have developed includes the 
mapping information collected for the Flinders 
Ranges Assessment Review. This is for two 

reasons: 

(a) firstly, the site information is standardised. It 
can be integrated with information from other 
departments, and eventually used for mapping 

(b) secondly, it provides a good objective set of 
information on which to base 

(i) evaluations of site progress, and 
(ii) comparisons between sites 

Data Collection 

The type of data we collect at each site is shown in 
Fig. 1. The location and general details are put on 
one sheet, including map reference, geology and 
other general information. A soil profile is dug and 
the soil type determined; this hole is usually then 
used for a photopoint peg marking the spot. This 
information is taken once only, when the site is set 
up. 

The rest of the information is recorded each time 
the site is revisited, when the photopoint is also 
photographed. Detailed information on vegetation 
cover is recorded, including cover classes for 
different types of vegetation, and a species list is 
made, with a cover class for each species. An 
assessment of the impact of vertebrate grazing on 
the area is recorded. 

FIGURE 1: 

Information Collected for Site Monitoring 
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The most time-consuming part is the count of 

perennial seedlings. rrne system we u e was 
de elopeCl for conto r-f rrowed areas, and involves 
counting the seedlings of individual species fo 
100m along 10 furrow giving I of 1 km of 
furrow counted On areas wtiicti have ot be~n 
furrowed, mal'ke transects..could be...usoo. 

The typical site layout is shown in Figure 2 is 
generally the centre for the area on which most of 
the data is based: the lines indicate the furrows 
along which the perennial seedlings are counted. 

Analysing Data 

This information is stored by computer in a data 
base file. It can be easily extracted in a variety of 
useful ways. 

(a) Site Comparison: Records from different 
sites which have various things in common can be 
extracted and compared. Factors such as soil and 
vegetation associations can be eliminated when 

comparing sites, we can concentrate 0 factors 
sucti as rainfall e~ents, different p@nt s ecies 
involved and di nc. fr m source. In 
particular, sites from different areas which have been 
classified to the same land unit level will be very 

useful to establish response to different climatic 
conditions. 

Figure 2. Typical Site Layout 
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(b) Site Progress: Variation with time at one 
site, and between sites in the same treatment area, 
will also be very useful. Fig. 3 contains results from 
seedling counts similar to the ones used here, but 
only counting 60m of furrow; germination occurred 

as a result of drought-breaking rains in July '83, and 
the number of seedlings has declined steadily since 
then. There have been no obvious sudden 
changes affecting these seedling numbers. 

All of this information will lead to a better 
understanding of the relationships between plant 

species and their environment; i.e. soils, geology 
and associated plant species, giving a better 
knowledge of how revegetation occurs, and the best 
ways to encourage it. 

Limitations 

Figure 3. Seedling Count at East Jumbuk 
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TIME 

Vegetation assessment and seedling counts, will 
be affected by seasonal conditions, the time of year, 
and the rainfall. This justifies the emphasis on long
lived perennial species. Seedling counts and cover 
estimates of long-lived perennial species give more 
reliable results, regardless of the season, than does 
information on short-lived perennials and annuals. 

Objective monitoring using this system is a very 
efficient way of gleaning the most information from 
soil conservation programmes. 

Resource Mapping for Planning 

Now I will move on to the use of resource maps in 

planning. Resource mapping allows land to be 
classified on the basis of vegetation, topography, 



geology, soil type etc. A common classification is 
the land unit, which can be described as 

"a reasonably homogenous part of the land 
surface, distinct from surrounding terrain, with 
consistent properties, in landform, soils and 
vegetation. " 

These maps can be useful in a number of ways, 
particularly in clarifying the relationships between 
factors such as soils, topography and vegetation. 
This makes the whole system more predictable and 
easier to comprehend. 

Planning Soli Conservation Treatment 

Certain types of treatment may be appropriate for 
certain land units. If you were trying to choose which 
mechanical treatment was appropriate for a site, then 
a clay flat between sandhills would be suitably 
treated with disc pitting or unsurveyed furrowing, 
whereas a calcareous ridge would be better contour 
furrowed. Naturally the individual site must be 
assessed, but a general recommendation provides a 
base to work from. Resource maps assist in working 
out priorities for treatment, for instance establishing 
which areas are most at risk from erosion, or 
alternatively the areas most likely to respond to 
treatment. 

Selecting Species for Direct Seeding 

In areas with no perennial vegetation, it may be 
difficult to ascertain which plant species should do 
well. Comparison with similar sites which still have 
native vegetation can provide a group of appropriate 
species; naturally allowing for any change which may 
have occurred during the absence of perennial 
vegetation, e.g. topsoil loss, or increased sodicity. 

Some species which grow on different types of 
country may have a range of ecotypes: eg Maireana 
pyrimidata may have different ecotypes which grow 
on floodplains or on footslopes of limestone hills 
respectively. iftiere is some cebate aoout this, but it 
may tar ou that better results are obtained b~ 
harvesting seed of1>lTsl'les adaptea to tile type of 
country you wish to seed. 

Management Planning for Soil 
Conservation and Productivity 

Resource maps with appropriate information can 
be used by pastoral managers to plan management, 
with the aim of maximising both soil conservation and 
productivity. Information should include land units 
or systems (defining soils, vegetation and 
topography), erosion hazards and erosion status, 
and improvements such as fence lines and roads. 
Interpretation can be provided by Departm~nt of 
Agriculture or Department of Lands staff. 
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Management decisions which may be assisted by 
such maps include: 

(a Selection of Monitoring Sites by identifying 
(lie most sensitive areas and also examples of 
Cfifferent types of country in the same paddock; 

(b) Planning of fencelines, watering pOints and 
stockyard positions to accommodate appropriate 
management; 

(c) Differential stocking of different types of 
country. Some land units produce more herbage in 
good seasons, and some resist stocking better 
during dry periods; with appropriate fenCing a 
property can be stocked accordingly. Thus stocking 
to the condition of the country, not to the condition 
of the 'stock. 

Some of the information on these maps will be 
known to managers who have been on the same 
property for a long time. However, much of this 
information is not evident at a glance, particularly soil 
type, geology and erosion hazard and the 
relationships between the different factors. 

Resource mapping information can be very useful 
to owners or managers new to a property. Naturally, 
it will also be extremely useful to soil conservation 
officers when recommending appropriate treatments 
and management strategies to conserve soil. 

Maps using this information will be prepared for 
various interested landholders in the Hawker
Parachilna and Dawson-Paratoo project areas. A 
base map will include topographic information, land 
unit data, roads and improvements; overlays of clear 
plastiC will be prepared showing erosion status, 
erosion hazard and soil type. 

Conclusion 

Resource mapping is an essential prerequisite of 
any planned rangeland revegetation or soil 
conservation project. The techniques described 
can be used to efficiently monitor treated sites, and 
to produce resource maps. These maps are useful 
for planning soil conservation works and appropriate 
management strategies. 

Technology allows us to achieve better and more 
efficient soil conservation. By obtaining maximum 
information from previous treatments, and allowing a 
better understanding of how revegetation occurs, 
resource mapping assists us to recommend the 
cheapest and most effective ways of conserving soil 
and vegetation in rangelands. 

Faerlie Barth%maeus 
Technical Officer (Soli Conservation) 

S. A. Department of Agriculture 
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External Studies 

I I for Graduates 

Natural Resources 
RGNR 
THE GRADUATE DIPLOMA IN NATURAL RESOURCES 

specialising in : 

• Integrated Land Management 
• Land Resource Allocdtion 
• Renewable Resource Inventory 

Agriculture 
RGAG 

THE GRADUATE DIPLOMA IN AGRICULTURE 

provides for. 

Expand your career horizons contact, 

Academic Secretariat 
Roseworthy Agricultural CoDege 
Roseworthy, South Australia 5371 
Telephone: (085) 248057 

(a) Specialisation and updating in 
particular fields of Agriculture and for 

(b)Broadening one's knowledge of 
Agriculture, and for 

(c)Specialising in a service sy'stem of 
Agriculture such as Agricultural 
Extension or Farm Business Management 

THESE COURSES ARE ALSO AVAILABLE INTERNALLY OVER ONE YEAR. 


