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Soils News is issued solely to financial members of the Australian Society of
Soil Science and is an informal news service of that body. It is published
twice a year. The statements printed in it are not for citation elsewhere,
and there are no reprints. Letters, articles, notices, reviews and news items
from members are welcome and should be sent to:
Mr. K.M.W. Howes,
Hon. Editor,
Soils News,
CSIRO Division of Land Resources Management,
Private Bag, P.O.,
WEMBLEY, W.AUST., 6014.

PRESIDENT'S LETTER
The long-awaited Australian Soil Science Conference has just
concluded. Although the scope was limited to matters related tc soil
fertility and the number of delegates attending were restricted t: ] 20, t.heconference was highly successful. It was, I am sure, of considerable bene Tit
to all those fortunate enough to attend and must, I believe, be considered an
excellent conference.
It now seems quite clear that there is little prospect, at least in
the immediate future, that any further large-scale conferences, such as we
have been accustomed to in the past, will be held. In view of this change
in policy towards technical conferences Council has examined in some detail
the part the Society might play in the organization of future conferences.
It now seems clear that the time has been reached when the Society coiild
play an important part in arranging and running conferences of its own
choice.
Following the decision of Council, steps are being taken to seek
incorporation of the Society under the Associations Incorporation Ordinance
of the Australian Capital Territory. This will require a number of changes
to the Constitution that are essential for compliance with the Ordinance,
A postal ballot is necessary to enable these changes to be made, and ballot
papers will be distributed shortly. I ask all members to consider these
carefully and to return their votes promptly. A 75% majority of vote..-. o.-:«':
is required to authorize these changes.
Next July, Council will be moving to Perth and, since this will be iv.last letter, I take this opportunity of wishing our incoming President,
Dr. Maurice Mulcahy, and the new Council members every success in the
management of the Society. I am sure that they will find it a most rewarding
and worthwhile job.

C.H. Williams
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NEWS ITEMS
J.A. PRESCOTT MEDAL OF SOIL SCIENCE 1974 AWARD - NOMINATION OF CANDIDATES
INVITED
The J.A. Prescott: Medal Award is made biennially by the Australian
Society of Soil Science to a financial member of the Society who has made
an outstanding contribution to soil science. Nominations are judged by an
award committee on the basis of the member's standing in either the research,
administrative or teaching fields of soil science. The nominee's work should
have had significant effect in one or other of these fields, and would be
expected to have had more than usual influence on his colleagues. Neither
volume of publication nor service to the Society are likely to be decisive
aspects of the award.
Unsuccessful nominations are not automatically carried forward from
one award to the next but this does not preclude renomination of a candidate.

Nomination

Procedure

1. A nominator and seconder are required for each nomination and should be
supported by the signatures of three additional financial members of the
Australian Society of Soil Science.
2. The nomination should also be accompanied by a case in support of the
candidate.
3. Three copies of the nomination and supporting case are required and
should be mailed in a sealed envelope to the Honorary Secretary, Australian
Society of Soil Science.

Mailing

for

1974 Award

Nominations for the Prescott Medal should reach the Honorary Secretary,
Australian Society of Soil Science, CSIRO, Division of Soils, Box 639,
Canberra City, A.C.T. 2601, on or before 30 April 1974.

Award

Committee

Dr. P.H. Walker, Chairman (ACT), Dr. R.R. Storrier (Riverina), and
Dr. A.J. Peck (WA).

By-law

26

(a) The Society shall award biennially a medal known as the J.A. Prescott
Medal of Soil Science to a financial member who has made an outstanding
contribution to soil science, except that the award shall not be made
if a suitable nomination is not received.
(b) Submission of a candidate for the award shall be accompanied by a case in
his support.
(c) Nominations shall be judged by an awarding committee of three members
appointed by Council from separate branches. Each member in turn shall
act as chairman who shall retire after an award has been made. Council
shall appoint new members as may be required to maintain a committee of
three

-3-

(d) Members of the awarding committee shall not be a Nominator or Supporter
of a candidate.
(e) Members of the awarding committee shall be ineligible for the award
during their term of office.
(f) Council may at any time disband and reconstitute the awarding committee.
(g) Nominations prepared in each case by a nominator and a seconder and
supported by the signatures of three additional financial members
shall be submitted in triplicate in a sealed envelope to the honorary
secretary not later than the thirtieth day of April in the year in
which the award is to be made. Such nominations shall be confidential
to the awarding committee and the honorary secretary shall forward
them unopened to the chairman of the committee.
(h) The decision of the committee which shall be final shall be forwarded to
the honorary secretary not later than the following thirty-first day
of May.
(i) The awarding committee shall return unsuccessful nominations in a sealed
envelope to the honorary secretary. Such nominations shall not be
automatically carried forward from one award to the next, but this
should not preclude renomination of a candidate.

MOSCOW CONGRESS
Registration
All intending participants should have received a registration form
by now. Congress Organizers require it to be returned by 1 May. Should any
member still be requiring a registration form, please contact the Federal
Secretary.

Concession Fares
Members interested in travelling in a group direct to Moscow and back
at reduced fare should contact Mr. C.B. Wells, CSIRO Division of Soils,
Private Bag No. 1, Glen Osmond, South Australia.

AJSR POLICY
In addition to the subject areas presently listed on the inside cover
of the journal, papers on Soil Biology including Zoology and Microbiology
are accepted by the journal.

AUSCOTT SCHOLARSHIP
This scholarship is awarded to a graduate of not more than five years
standing from qualification for his/her first degree from any Australian
university. It is tenable at any tertiary education institution in the
U.S.A. and preference is given to applicants interested in the more practical
and applied aspects of agriculture. Further details may be had from
-4-

Auscott Pty. Ltd., Suite 602, 68 Pitt Street, Sydney, N.S.W. 2000, or from
the Federal Secretary.

METHODS FOR ANALYSIS OF IRRIGATION SOILS
Members may be interested to note that a book with the above title
is being published by C.A.B. in association with CSIRO. It should be
available in early April from the C.A.B. officer, Editorial and Publications
Section, CSIRO, 372 Albert Street, East Melbourne, Victoria, 3002, at a cost
of #5 sterling. It is edited by J. Loveday with contributions by
D.S. Mclntyre, B.M. Tucker, H.J. Beatty, K.M. Cellier and R. Reeve.

FIFTH INTERNATIONAL CONFERENCE ON ATOMIC SPECTROSCOPY
At the Fourth International Conference, which was held at Toronto,
from 29 October to 2 November 1973, it was decided that the Fifth Conference
in this series will be held at Monash University near Melbourne on 25-29
August 1975. The Conference will be sponsored by the Australian Academy of
Science, and, like other conferences in the series, will be particularly
concerned with the applications of atomic spectroscopy to spectrochemical
analysis. Further details may be obtained from:Dr. J.B. Willis,
Secretary,
5th International Conference on
Atomic Spectroscopy,
CSIRO Division of Chemical Physics,
P.O. Box 160,
CLAYTON, VIC. 3168, AUSTRALIA.

SOILS AND THE INQUA CONGRESS, CHRISTCHURCH, N.Z., 1973 (from G. Blackburn)
The Ninth Congress of the International Union for Quaternary Research
(INQUA), at Christchurch in December 1973, attracted more than 450 delegates
from about 30 countries. The Australian party - at least 52 delegates - was
the largest of the national groups visiting New Zealand for the meeting, and
included seven members of the A.S. S. S.} from all branches except the Riverina.
The two sessions on paleopedology considered 14 papers from USA (2),
Australia (3), New Zealand (3), South Africa (1), Belgium (2), Japan (1),
New Guinea (1), and Brazil (1). The two sessions on loess considered
13 papers, chiefly from New Zealand; several had reference to soils,
especially buried soils. Sessions on tephrochronology, Quaternary maps and
mapping, Quaternary shorelines, and on paleotemperatures, paleomagnetism and
isotope dating, and on Quaternary geology and geomorphology included some
papers referring to soils.
Informal and formal meetings of the Paleopedology Commission were
attended by 20 to 50 delegates. Dr. R.V. Ruhe (USA), reported on activities
of the Commission for the last quadrennium. The major activity was the
Amsterdam Symposium on paleopedology (1970) and the publication of many
of the papers in the volume "Paleopedology: Origin, Nature and Dating
of "Paleosols", edited by Dr. D.H. Yaalon. The proposed Bibliography on
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Paleopedology, agreed on at the last INOUA Congress, was almost complete and
arrangements had been made for its publication. The working groups on soil
stratigraphy and geomorphology, chaired by Dr. R. Paepe (Belgium), and on
origin and nature of paleosols (Dr. Yaalon) furnished reports, but that on
dating of paleosols was unreported, apparently due to serious illness of its
chairman - Dr. J. Barriere (France).
The Paleopedology Commission elected Mr. H.S. Gibbs (N.Z.) as its next
president. Four working groups were designated:Origin and Nature of Paleosols
Dating of Paleosols
Soil Stratigraphy
Applied Paleopedology

-

Dr.
Mr.
Mr.
Dr.

D.H. Yaalon (Israel)
H. Polach (Australia)
M.L. Leamy (New Zealand)
R.J. Shlemon (USA)

Other activities of INQUA that may have interest for some Australian
soil scientists concern the Commissions on Loess, Tephrochronology, and
Shorelines. Early publication of a world bibliography and index of
Quaternary tephrochronology was announced.
Delegates received a volume of 420 pages containing abstracts of more
than 250 papers. Publication of 30 to 40 papers by the Royal Society of
New Zealand is intended in its Bulletin No. 13. Some papers on paleopedology
may be published in Geo derma.
Many delegates received copies of New Zealand
publications relevant to Quaternary research and timed for the Congress.
These included new reports of the DSIR Soils Bureau and an enlarged issue of
the N.Z. Jl. Geology and Geophysics,
containing several papers on loess and
associated soils.
The excursions arranged by the Congress Organising Committee included
several pre- and post-Congress tours in New Zealand, two pre-Congress tours
in Australia (Victoria, Queensland) and one post-Congress tour in Australia
(western N.S.W.). There was a choice of eight tours from Christchurch for
one day when there was no Congress lecture programme.
25th INTERNATIONAL GEOLOGICAL CONGRESS 1976 (from G. Blackburn)
The 25th International Geological Congress will be held in Sydney
from 16-25 August 1976. It is sponsored by the Australian Academy of
Science, the Geological Society of Australia, and the International Union of
Geological Sciences. The first, circular - a booklet of 48 pages - is dated
October 1973; 12,000 copies are being distributed world-wide. It contains
details of the proposed scientific program and the pre- and post-Congress
excursions in Australia, Papua New Guinea, and New Zealand. A second
circular is to be issued in January 1975 and a third in March 1976.
Intending contributors should submit details of proposed papers by
1 October 1975.
The seventeen sections announced for the scientific program include
the following topics likely to be of interest to soil scientists:-
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No.

4 - Mineral Deposits
(ii) Surficial mistral deposits. Topics mentioned
include laterite, bauxite, heavy mineral sands,
manganese, kaolin.

No.

6 -

No. 10 -

Stratigraphy and Sedimentology.
Geochemistry
(ii) Exploration geochemistry.

No. 11 -

Hydrogeology.

No. 12 -

Quaternary geology.

No. 13 -

Engineering geology.

No. 14 - Mineralogy.
All correspondence should be addressed to:The Secretary-General,
25th International Geological Congress,
P.O. Box 1892,
CANBERRA CITY, A.C.T. 2601.

NEW ZEALAND SOCIETY OF SOIL SCIENCE - CONFERENCE
The following statement is, it is hoped, the first of many that will
appear from time to time as the result of an arrangement reached
recently
between ASSS and NZSSS under which each will publish in its newsletter
items
of interest
to members of the other
Society:
The New Zealand Society will be participating at the Agricultural
Science Convention to be held at Lincoln College, Canterbury, from August 19
to August 23, 1974.
This Convention is organized by the New Zealand Institute of Agricultur
Science and several Societies concerned with agronomy, animal production,
veterinary science, soil conservation, farm management, landscape architecture
plant physiology and soil science will be participating.
The main convention theme will be:- "Agriculture is a vital part of
the environment". The Soil Science sessions will be concerned, primarily
with,'High country yellow-brown earths'.
The convention is residential and provides an excellent opportunity
for meeting other workers in agricultural science fields.
Members of the Australian Society of Soil Science are welcome to
attend, and enquiries should be forwarded to:The Secretary,
Mr. L.C. Blakemore,
New Zealand Society of Soil Science,
C/- Soil Bureau, Private Bag,
LOWER HUTT, NEW ZEALAND.
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PERSONAL CHAIRS FOR TWO ASSS MEMBERS
Dr. C.A. Parker and Dr. A.M. Posner, both of the Department of Soil
Science and Plant Nutrition in the Institute of Agriculture at the University
of Western Australia, have been appointed to Personal Chairs. They are the
third and fourth to be honoured in this way for academic excellence, great:
distinction and international reputation since the University introduced
provisions for Personal Chairs in 1967.
Professor Parker is an authority on biological nitrogen fixation and
soil micro-organisms and earlier this year became a full member of the UNESCO/
ICRO Panel of Microbiology. He gained his B.Sc. in 1949 and Ph.D. in 1958
from the University of Western Australia, and worked under a Hackett Scholarship of the University of Melbourne for a year before returning to undertake
research at the Institute in 1951 where he was appointed Senior Lecturer in
Microbiology in 1959.
Professor Posner's research activities in the physical chemistry of
inorganic soil constituents and the properties of soil organic matter have
earned him world renown among soil-physical chemists. He has published
widely in both fields. He graduated with first class honours in chemistry
from the University of London in 1947, obtained Ph.D. and D.Sc. degrees from
the University of Cambridge in 1950 and 1971, respectively. He worked on
redox processes in fuel cells with Sir Eric Rideal, FRS, at King's College,
London for four years from 1950, headed a research laboratory in private
industry from 1954-60 then worked on the staff of the Waite Institute in the
University of Adelaide before his appointment to the newly-established
position of Reader in Soil Chemistry at the University of Western Australia
in 1964.
MEMBERSHIP CHANGES (July-December 1973)
The following have been approved for admission to membership:Mr.
Dr.
Dr.
Mr.
Mr.
Dr.
Mr.
Dr.
Mr.
Dr.
Mr.
Mr.
Mr.
Dr.

T.S. Grove (WA)
T.H. Arkley (WA)
A.M. O'Connell (WA)
A.B. Hatch (WA)
H.R. Geering (NSW)
P.A. Burrough (NSW)
M. Chandrasekaran (NSW)
J.J. Jenkin (Vic)
E.B. Boerema (Riverina)
F.M. Melhuish (Riverina)
N.R. Jones (Riverina)
P.E. Bacon (Riverina)
C.L. Browne (Riverina)
D.R. Scotter (Overseas - PNG)

Mr. C.L. Banath (Qld)
Mr. J.D. Ross (Qld)
Mr. B.R. Whelan (Qld)
Mr. A.S. Black (Qld)
Mr. S. Jintakanon (Qld)
Mr. S. Chantkam (Qld)
Mr. N.J. Grundon (Qld)
Ms C.E. Phillips (Qld)
Mr. R.J. Tucker (Qld)
Miss A. Moghimi (SA)
Mr. R.H. Merry (SA)
Mr. K.H. Walter (SA)
Mr. K.M. Perroux (ACT)
Mr. W.J.B. Crane (ACT)

The following resignations were accepted with regret:
Mr. W.H. Litchfield (ACT)
Dr. A.J. Anderson (ACT)
Mr. I. Bowie (NSW)

Mr. T.B. Paltridge (SA)
Mr. D.W. Armstrong (SA)
Mr. A.B. Shingler (Vic)

The following have been removed from membership under By-law 4:Mrs J. Bozeman (NSW)
Mr. G. Pickup (NSW)
Miss M.F. Nixon (Riverina)

Mr. A. Abrahams (NSW)
Mr. A. Harvey (NSW)

The following transfers were approved:Mr. G.L. Swartz (Qld to Vic)
Dr. C. Rose (ACT to Qld)
Dr. T.R. Sweatman (WA to NSW)

Mr. D.J. Carter (SA to WA)
Mr. I.C.R. Holford (overseas to NSW)
Mr. R. Wagner (Riverina to NSW)
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FEDERAL COUNCIL NOTES
Meetings of Federal Council were held on 2 November 1973 and
8 February 1974. The next meeting is scheduled for 19 April.

INCORPORATION OF THE FEDERAL BODY
The necessary changes to the Constitution have been
details of these plus a ballot paper will be posted to all
March. Should the constitutional changes be agreed to by
votes cast, then application will be made to the registrar
incorporation.

considered and
members in late
/^ of the valid
of companies for

STUDENT PRIZE
There were no entries in last year's essay competition. A variety of
opinions has been expressed as to whether it should be continued or not.
These opinions are to be relayed to the Student Prize Committee for consideration and recommendation to Federal Council.

ASSS REPRESENTATIVE ON AJSR ADVISORY COMMITTEE
In future the Society will submit three names to the Board of Standards
so that they may select one member for the Advisory Committee. It is felt
that better representation of subject areas will be possible by this
arrangement.

REPUBLISHING SOIL SURVEY BULLETINS
CSIR Bulletin 118 (MIA, N.S.W.) and Soil Publication No. 16 (Swan
Coastal Plain) are to be amended and republished. CSIRO reached this
favourable decision on requests submitted with documented cases prepared by
the respective Branches.
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NEWS FROM THE BRANCHES
VICTORIA
Branch notes
A meeting took the form of an excursion on the 24 November 1973, to
the Goulburn Valley, to examine soils on which vineyards have been
established.
Two vineyards were inspected. The first was "Mitchelton" which was
planted since 1969 and a modern irrigation system installed. The second was
"Chateau Tahbilk". The earliest vines on this historic property were planted
in 1860, and management has followed well established Australian practices.

QUEENSLAND
Branch notes
Two ordinary general meetings were held in the latter half of 1973.
The main business of the meeting held on the 19 September at the Cunningham
Laboratory was an address by Mr. N.M. Dawson of the D.P.I. Division of Land
Utilization entitled "Land classification activities in south-west
Queensland". Mr. Dawson described the techniques used and the results
obtained in a three year study of the natural resources of the region. At a
meeting held on the 1 November, Mr. R.F. Isbell of CSIRO Division of Soils,
Townsville, delivered an illustrated address entitled "Some comparisons
between major soil groups in north Queensland and Brazil". In November the
Queensland Branch was pleased to join with the Geological Society and the
Royal Society at a meeting to welcome visitors passing through Brisbane on
the INQUA excursion. Three of the visitors presented short, but very
interesting talks and the supper which followed provided an excellent
opportunity for informal discussion with the visitors.
Personal notes
Dr. E.T. Craswell, who was recently awarded a Ph.D. degree with the
University of Queensland, at present holds a Leverhulme Fellowship at the
University of Reading where he is working with Professor D.J. Greenland of
the Department of Soil Science. Mr. G.E. Rayment, who was previously working
with Consolidated Fertilizers Ltd. , has recently joined the Agricultural
Chemistry Branch of D.P.I. Dr. C.J. Asher of the Department of Agriculture,
University of Queensland, is spending the forthcoming year in New Zealand
with the Plant Biochemistry Division of D.S.I.R. at Palmerston North.
Flood damage at University of Queensland
Many parts of the University and environs were affected. Flood waters
entered the glasshouses adjacent to the Department of Agriculture, causing
extensive damage and resulting in both minor and major setbacks to student
experiments. Some Branch members were among those post-graduate students
whose work suffered severe setbacks. Much valuable equipment, including the
$45,000 flow culture unit, was completely submerged. The Departments of
-11-

Entomology, Microbiology and Botany also lost exper:•'••.
massive clean-up is in progress but much of the caics ,-..• .
the time loss irretrievable.

NEW SOUTH WALES
Branch notes
In the last six months the Branch has held three
In September Dr. B.G. Davey spoke to members about f.
ogical techniques he applied to Australian soils wh*
the Macaulay Institute of Soil Research, Aberdeen. ' ^
Dr. P.A. Burrough gave a talk entitled "Lowlands and "'
Podzols of Sabah, East Malaysia". In February mem^Ci
Mr. S.H. Watts on "The Occurrence of Silcrete in W<-"*
Organization of a joint excursion with the ; •' "
Wagga in May is well under way. It is hoped that .'or1Wagga Wagga, as well as representative soils of the a\ fu:Personal notes
Mr. D.J. Plowman is now Assistant Lecturer in Soi
Department of Soil Science, University of Sydney.
In May 1973, Mr. J.H. Bull made an overseas s: x.
operated soil advisory services for the purpose of ga1 rf'
efficient soil testing methods. The Institutes visit* i
following cities:- Augustenberg, Speyer and Darmstad*- '
Oosterberk, Wageningen and Groningen (The NetherIan10
(Denmark); Uppsala (Sweden); and Moscow (U.S.S.R.)
Details of numerous soil testing methods ware obr
these Institutes. Perhaps the most interesting ar? -blare defined by Acts of Parliament.
A report of this tour has been published by tv" N
Agriculture and is available on request to the author,
P.M.B. 10, Rydalmere, N.S.W. 2116.

AUSTRALIAN CAPITAL TERRITORY
Branch notes
Six meetings of the Australian Capical Territory
the last six months.
On the 11 September 1973, Professor E. Millar, ' n
spoke on "Putting Soil Physics into Watershed Hydrology
joint meeting with the Division of Land Use Research i d
Society of Canberra.
Other talks given were:-12-

October 11

-

"Soil science in the Seventies". Dr. E.G. Hallsworth,
Chairman, Land Resources Laboratories.

November 1

-

"Soils of Canada". Dr. Steve Pawluk, Department of
Soil Science, University of Alberta. This was a joint
meeting with the Canberra Laboratory of the Division
of Soils.

November 26

-

"Topsoil drying and micro nutrient uptake".
Dr. E.K.S. Nambiar, Waite Agricultural Research
Institute.

February 7

-

Business meeting to discuss reactions to the Questionnaire on the future organization of Conferences.

February 14 -

"Reactions occurring when zinc is added to soils".
Mr. D. Plowman, University of Sydney.

A planned excursion to the South Coast where the Division of Land Use
Research is presently undertaking a Survey, had to be cancelled because of
bad weather.
Personal notes
Mr. J.R. Sleeman recently spent three months overseas in Europe and
North America and attending an International Meeting of Soil Micromorphologists
at Kingston, Canada.
Dr. D.J. Cosgrove has recently returned from a visit to overseas research
establishments working on the biochemistry of soil organic phosphorus and in
related fields. Countries visited include Japan, India, Europe, United Kingdom,
North America and New Zealand.
Dr. J.R. Freney has been awarded a visiting professorship by the Japanese
Society for the Promotion of Science to work at Tohoku University, Sendai, Japan
for four months. He will then travel to Europe to visit scientific institutions
and attend the International Soil Congress in Moscow.
The Federal President, Dr. C.H. Williams was awarded the 1973 Medal of
the Australian Institute of Agricultural Science for his outstanding
contribution to Agricultural Science.
A Symposium on Sulphur in Australasian Agriculture was held at Canberra
from the 19-24 February. Many local members naturally participated. Speakers
were drawn from all over Australia. Participants came also from U.S.A. and
New Zealand.

SOUTH AUSTRALIA
Branch notes
On 22 August 1973, the Branch was addressed by Dr. D.A. Barber (Letcombe
Laboratory, England) on "Effects of micro-organisms on absorption of manganese
by barley" and Mr. R.M. Taylor on "The formation and properties of maghemite".
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Thirty-five members and guests attended the Annual Field Day at
Waikerie on 19 October 1973. Mr. K.G. Wetherby described the soils of the
mallee between Sedan and Waikerie; trickle irrigation and salinity were
discussed at Golden Heights by Messrs P.J. Cole and K. Watson; and
Mr. K.H. Northcote talked about the value and use of detailed soil and land
surveys in selecting land suitable for vineyards.
Dr. A.D. Rovira spoke on "Production potential in cereal crops:
what role does soil biology play?", and Dr. R.J. Cook (Washington State
University, Pullman) on "The influence of the water potential of soils and
plants on root disease" at a meeting on 14 February 1974.

WESTERN AUSTRALIA
Branch notes
Dr. R. Webster from the Oxford office of the Soil Survey of England
and Wales addressed the Society on 4 September 1973. His topic was "Spacial
Studies of Soil Along Transects".
Dr. A.J. Peck from the CSIRO Division of Land Resource Management
gave a talk entitled "CSIRO Hydrology and Salinity Programme" on 16 October
1973.
Many members of the W.A. Branch attended the Sulphur Symposium in
Canberra (19-21 February 1974) and the Australian Soils Conference in
Melbourne (25 February to 1 March 1974).

-14-

SUMMARIES OF TALKS
'SPATIAL STUDIES OF SOIL ALONG TRANSECTS1
(By R. Webster to the W.A. Branch)
Dr. Webster outlined the role of detailed transect studies in soil
surveying. Transect surveying provides much information for modest effort.
Sampling is best carried out at equal intervals; it makes location and
indexing easy and simplifies analysis of data. The sampling interval should
be considerably less than the smallest distance of interest in mapping.
Existing knowledge should be used to locate transects in any study area.
Variation in the magnitude of a soil property as a function of distance
along the transect can result from long range trends, cyclic fluctuation or
irregular oscillation. Such sources of variation must be separated from the
ever present random variation in order to make sense of the data.
Using data from two sample transects (one at Oxford, U.K., and one from
gilgai country in central N.S.W.), Dr. Webster illustrated the techniques
currently available for analysing transect data. These included moving
averages to remove noise, auto-correlation analysis and spectral analysis. In
the Oxford example correlograms suggested that irregular oscillations were
present and boundaries between local trends were found using Mahalanovis'
generalized distances calculated from several variables simultaneously. The
gilgai example showed strong fluctuations on the correlograms, suggesting
periodicity in the parent transect. The frequencies of these were identified
in the power transect and showed that for some properties at least, there is
a strong element of regularity.

TILE DRAINAGE EFFLUENT - SALINITY ASPECTS
(By A. van der Lelij to Riverina Branch)
The average salinity of subsoil drainage effluent in the Mirrool
Irrigation Area near Griffith, N.S.W. is much higher than the salinity of
surface drainage or escape waters from supply channels. As the combined
discharge of all drainage water is to be reused in the Benerembah and Wah Wah
Irrigation Districts it has been considered desirable to carry out investigations to analyse the effect of tile drainage.
The results of the investigations indicate that the quantity of subsoil
drainage water is directly related to the amount of rainfall and irrigation
water applied to the farm. The salinity of the effluent is highly variable
but the quantity of salt removed from the soil is highly dependent on the
quantity of subsoil drainage water. Salt is removed during periods when water
tables are receding rather than when water tables are high.
It has been estimated that it will take about 25 years for the average
tile drainage installation to remove the majority of the soluble salts present
in the soil profile. After this period an equilibrium may be reached and the
addition of salt by the irrigation water will be the same as the quantity of
salt removed by the tile drainage pump. This "ultimate salinity" may be in the
order of about 200 parts per million, under the present irrigation practices.
-15-

At present the level of salinity of the drainage water at Willow Dam,
the point of diversion for reuse, is not considered to be excessive, although
it is substantially higher than the salinity level of the water in the
irrigation supply system. It may be desirable, however, not to allow the
salinity to increase beyond the present level. Such a policy would allow a
more flexible management in the. mixing of the relatively more saline water
temporarily stored in Barren Box Swamp with the water directly diverted from
the drainage system.
The quantity of salt removed by tile drainage systems has been estimated
for different years. A projection to the future indicates that the present
rate of salt removal will not decrease substantially until 1976 but that
thereafter the salt load would become progressively less. Although these
calculations are tentative they may be used to assist in the formulation of
a program of extended artificial subsoil drainage in the Yanco and Mirrool
Irrigation Areas.
Analysis of the ion composition of drainage waters reveals that the
quality o2 tile drainage effluent is not very favourable for reuse for
irrigation. However, the high dilution with drainage waters from other sources
makes it more acceptable for that purpose.

THE OCCURRENCE OF SILCRETE IN WESTERN QUEENSLAND
(By S.H. Watts to the N.S.W. Branch)
Detailed field studies of the nature and occurrence of silcrete along
a 1000 km transect from Tibooburra, New South Wales, to the Roma area of
southern Queensland were carried out between May 1972 and May 1973, Some one
hundred and ten sites were examined. Data compiled have yielded considerableinformation concerning the spatial distribution characteristics of silcrete
and associated deep weathering features. Along the Grey Range in western
Queensland the main silcrete horizon occurs in Tertiary quartzose sandstones
of the Glendower Formation which occur disconformably on Cretaceous arkosic
sandstones, as well as, siltstones and claystones. Available evidence indicates
that considerable deep weathering pre-dated the deposition of these fluvial
quartzose sandstones in which silicification occurred. The Glendower Formation
also reveals considerable deep weathering related to a later phase during which
the silcrete was formed under conditions of low relief and poor drainage.
A number of laboratory analyses have been subsequently employed on
samples collected in the field to further document spatial distribution
characteristics. Petrographic studies, x-ray diffraction analyses, probe work,
and x-ray fluorescence analyses while affording considerable information on the
nature of silcrete, have not furnished detailed knowledge concerning the exact
process of silicification involved in silcrete formation. Synthesis of the
data available does however permit the formulation of a general process model.
The dissolution of quartzose sediments and subsequent downward, and lateral,
migration of siliceous solutions resulted in accumulation at, or near, the
base of the Glendower Formation. Silcrete apparently resulted from the drying
out and crystallization of a siliceous gel and its formation was particularly
dependent upon favourable conditions of contrasting lithologies, permeabilities,
alumina contents, and perhaps pH's. Refinement of this model awaits considerably
more laboratory work employing other, as yet not established, analytical techniques.
-16-

LOWLAND AND HIGHLAND TROPICAL PODZOLS OF SABAH, EAST MALAYSIA
(By P.A. Burrough to the N.S.W. Branch)
Humus and groundwater podzols have developed on siliceous parent
materials in five kinds of environment in Sabah. These are:1. Holocene beach ridges 3-5 m above sea level.
2. Raised Quaternary marine terraces 15-50 m above sea level.
3. Raised Quaternary river terraces inland in fault-controlled
river valleys and structural basins, at heights between
200-800 m above sea level.
4. On sandstone mountains higher than 1200 m above sea level.
5. In structural basins filled with sandy colluvium, also
higher than 1200 m above sea level.
The podzols on the Holocene beach ridges and those in the mountains and
mountain basins seem to have been formed recently. Andriesse has dated the
beach ridge podzols at 5000 years B.P. All these kinds of podzol are highly
siliceous throughout. Their A2 horizons are usually 25-30 cm thick.
The podzols on the raised marine terraces have A2 horizons which may
be thicker than 2 m. These are the so-called 'Giant Podzols1 described
previously in Sarawak and elsewhere. Very often the A2 horizons are indurated:
significantly, the highest points of the marine terraces have the thickest and
hardest A2 horizons. Andriesse has attributed the hardness of the A2 horizon
and the precipitation of organic colloids to form the Bh horizon at these sites,
to periodic wetting and drying. His explanation is unsatisfactory because the
A2 horizons are thickest at the highest point of the terraces, yet the indurated
layer is impermeable and does not allow water to percolate easily down the
profile.
In the interior valleys and basins, the groundwater podzols also have
indurated A2 horizons, but the indurated layers border gullies and former
shallow lakes. At these sites, the groundwater podzols occur in intimate
association with gleyed and peaty gleyed grey podzolic soils. Micromorphological studies showed that the hardness of the A2 horizons in these podzols is
caused by the close packing of fine sand and silt-sized quartz grains. Some
A2 horizons slake when immersed in water. This suggests that the hardness is
caused solely by the close packing of the sand and silt-sized grains. However,
since in many cases A2 horizons of podzols make very stable all-weather road
surfaces, some partial cementation of the quartz grains must have taken place.
The cementing agent is probably silica dissolved in the groundwater which enters
the A2 horizon from below by capillary action and precipitates into fine quartz
particles when the A2 dries out.
Geomorphic evidence suggests that the podzols on the raised marine
terraces were formed some time in the Quaternary in a very similar environment
to that existing in the interior valleys today. However, the streams dissecting
the coastal terraces were rejuvenated as a result of post-glacial falls in sea
level. These streams eroded the least resistant parts of the terrace, leaving
the podzols with the thickest and hardest A2 horizons at the highest points.
Thus the hard A2 horizons of the 'Giant Podzols' which cap the marine terraces
are relict features inherited from a former erosional and pedogenic cycle that
took place some time in the late Quaternary era.
-17-

CLASSIFICATION AND ORDINATION OF ENVIRONMENTAL LAND UNITS BY
MULTIVARIATE ANALYSIS OF SAMPLE DATA
(By N.P. Timofeeff to the Vic. Branch)
Field data on soils, land surface and microclimatology gathered at
predetermined sampling locations proved extremely valuable and economical a
method of evaluating and mapping the major constraints for agricultural land
utilization.
In 1966-67 the Minister of Agriculture and the Institute of HydraulicResources of the Dominican Republic commissioned a special study team to
conduct a computer-based survey of the natural environmental factors affecting potential agricultural productivity within selected arable areas of the
Cibao Valley adjacent to the Haitian border.
A stratified random sampling procedure combined with multivariate
analysis and computer graphics was devised and used to uncover the underlying
pattern of geographic variation affecting agricultural development within the
600 square kilometers of the study area. The region was first stratified
into major geomorphic units and further subdivided into 2400 \ square kilometei
cells. Five hundred and ninety-five 100-meter square sampling sites were
randomly selected, one per cell, such that the total number visited in the
field was proportional to the area of the geomorphic units thus insuring
uniform coverage. At each sample site data on three sets of variables were
collected: soils, land surface and micro-climatology. Soils were sampled
by means of a bucket auger to a depth of 180 centimeters. None of the soil
variables used was affected by augering. Qualitative variables as soil
texture and colour were transformed into a numerical scale. Land surface
data were site wide. Data on microclimatic variables were obtained from
synthesized isohyets. Twenty-nine variables chosen from those measured at:
each of the 595 sites, were used to cluster and map the sites into homogeneous groups. Detailed description of each group in terms of the field
variable attributes was obtained from the model reference sites identified
in the multivariate grouping algorithm. The groups were further ranked
according to the constraining influence on development. The final map showing ranked multivariate land units was prepared for use by the regionalplanners.
The major logistical and informational constraints affecting the
design of the study were:1. Limited time.
2. Restricted budget and personnel.
3. Paucity of published scientific information.
4. Inaccessibility because of difficult terrain, inadequate
roads or trails and forbidding vegetative cover.
The establishment of a data bank proved extremely valuable by adding
greater flexibility to the study. Probabilistic modelling to uncover
spatial process and structure could be used depending upon the objectives of
the study. Information on the behaviour of each of the variables as well as
ratios, correlations or groupings of combined variables could be calculated
and mapped quickly by the computer. Furthermore the existing data bank
could at any time be incorporated into larger future studies of the area.
-18-

SOIL CONSERVATION AND CATCHMENTS IN ETHIOPIA AND IRAN
(By A. Mitchell to the Vic. Branch)
Iran and Ethiopia have similar erosion problems whose technical
solutions are somewhat similar. However, due to economic and social considerations Iran's chances of achieving these solutions are vastly better than
Ethiopia's.
Iran's 30 million people are mostly literate Moslems who share a common
language, Farsi. Existing extremes of wealth and poverty are being partly
modified by significant land reform and much of Iran's oil revenue is being
channelled into productive developmental works. Among these are 17 major dams
with associated hydro-electric capacity.
Iran's general erosion problems are. typified by those surrounding these
dams, whose storage life is limited to as low as 50 years at the present
siltation rate.
The catchment to one, the Karaj dam near Tehran, is mountainous (slopes
up to 45°) with soils derived from volcanic tuffs and sedimentary rocks.
Elevation ranges from 1800-4400 metres and precipitation from 250-400 mm.
The erosion hazard is extreme.
The remedies proposed include catchment revegetation, controlled
grazing, erosion control structures and resettling peasants who graze
animals on sensitive areas.
These controls have the active support of the Shah and with the oil
revenues to finance them they should eventually contain the problem.
Ethiopia on the other hand has only 23 million people but these
between them speak five main languages and are split into four major
religions. Only one-third of the people are literate.
Subsistence agricultural practices of often biblical antiquity and a
semi-feudal land system of absentee owners, high rentals and tiny farms
combine with factional jealousies, inadequate legislation and severely
limited funds to produce almost ideal conditions for maximum erosion hazard.
The Awash valley, 45,000 square miles, receives from 2000 mm rainfall
in the highlands to less than 250 mm in the arid lower valley. The soils in
the Upper catchment derive from basalt and overlie limestone. They are
inherently highly fertile.
Development of the valley is the responsibility of the Awash Valley
Authority which is assisted by FAO advisers in the development of water
resources.
Soil erosion is widespread and serious. For example soil loss from a
tributary river catchment above the only major dam in the Upper Awash river
catchment averages seven and a half tons per acre each year.

-19-

While the inherent erosion hazard is high due to steep topography and
geology of part, much of the erosion is the direct result of bad land use cultivation and overgrazing of steep slopes, cultivation of drainage lines
and roadside erosion in the Upper catchment. In the semi-arid Middle and
Lower valley the main cause is overgrazing.
Remedial measures include land capability surveys, use of fertilizers.,
improved species, rotations, grazing management and other soil conservation
and erosion control techniques.
A prerequisite to adoption of these is a change in attitude of landowners and tenants to land use. This represents an enormous extension
challenge, especially when coupled with lack of communications, education,
land reform and with virtually no industrial or mineral wealth to finance
the counter attack on soil erosion.

TOP SOIL DRYING AND MICRONUTRIENT UPTAKE
(By E.K.S. Nambiar to the A.C.T. Branch)
Soil drying affects ion uptake from soil both by altering the transfer
of ions from the soil to the root and by changing the physiological uptake
ability of plant roots. In several soils bulk of the nutrients are confine!
to the top 10-15 cm of soil which dries out for varying periods particular!/
in spring and summer. Plants then derive their water supply from subsoil,
where nutrient supply is very scant. Under such conditions "nutrient drought"
had been demonstrated for some major elements. However, much of the published
information on the effects of soil water content on micronutrient uptake bv
various plants have been confounded by the effect of water stress on plant.
growth.
Experiments designed to measure the effect of top soil drying on
micronutrient uptake, when water and nutrients other than those under study
(Mn, Zn, Cu) were supplied plentifully in a subjacent layer had shown that
when the top soil supply of these elements is limited due to soil drying,
plant roots readily explored the scant supply in subsoil. Uptake from subsoil
contributed significantly to plant demand. However, if the subsoil supply is
cut off even short spells of top soil drying could induce Mn deficiency
depending on available Mn status and plant species.
Roots absorbed Mn, Zn and Cu from soils which are drier than wilting
point. In the case of Zn, absorption by oats roots from "dry" soil occurred
at rates significant in their Zn nutrition. This ability of roots varied
between genotypes. Mucigel exuded by the roots in response to soil water
stress seem to be involved in this phenomenon.

THE USE OF BOLIVAR EFFLUENT FOR IRRIGATION
(By W.E. Matheson to the S.A. Branch)
The Bolivar Sewage Treatment Works handles domestic and industrial
wastes from the northern metrapolitan area including Salisbury and Elizabeth.
Approximately 70-90 million litres of effluent runs into Gulf St. Vincent
daily through an outfall channel 13 kilometers long.
-20-

The effluent is saline - total dissolved salt ranges from 1200-1800
mg l
and the sodium adsorption ratio varies from 9.6 to 12.7. The content
of most constituents is variable. The phosphate content has averaged 25 mg
1
during the past two years; total nitrogen has averaged 21.5 mg 1 , and
nitrate nitrogen has averaged 4.5 mg 1~ .
-1

Approximately ten million litres of effluent per day is used for
irrigation in summer, about half of it in the grounds of the Treatment Works
on lawns and lucerne pastures. The other five million litres is used on three
properties - Copanapra Pastoral Company for lucerne and fodder crops, Angle
Vale Vineyards for wine grapes, and G. Lieben and Son for glasshouse tomatoes.

1971.

Research into the use of Bolivar effluent for irrigation began late in
The aims of the program are as follows:1. To define the crops, soils and methods most suitable for use
with Bolivar effluent.
2. To determine the drainage requirements of the soils.
3. To assess the long-term effects of using saline groundwater
as a guide to the possible long-term effects of using
Bolivar effluent.

Because of the need to get results quickly, much use is being made of
properties where effluent has been used for some time. Systematic soil
sampling is carried out in conjunction with leaf analysis on these properties.
Several small irrigation trials, comparing effluent water with bore and/or
mains water have been established.
At the Bolivar Treatment Works lucerne has been grown successfully with
effluent for four to five years on a poorly drained soil.
Glasshouse tomatoes have been grown commercially on the Munro Para
Experimental Farm at Virginia for four years without any evidence of yield
decline. The soil salinity levels have stabilized at a reasonable level.
At Angle Vale some vines are now in their third season of trickle
irrigation with effluent. There is some evidence of chloride damage in the
leaves. It is possible that the damage may have been aggravated by the use
of insufficient water.
Mature almonds at Angle Vale have been trickle irrigated with effluent
water for two seasons. Chloride levels in the leaves of the trees irrigated
with effluent are about twice that of trees irrigated with bore water (0.60%
and 0.30% respectively). To date there has been no visible difference in
tree health and vigor, and yields have not been affected.

TURNOVER OF ORGANIC CARBON IN SOILS
(By J.M. Oades to the S.A. Branch)
The classical chemical approach to the fractionation of soil organic
carbon, based on NaOH extraction,was used to introduce the humin, humic and
fulvic fractions. Each was described briefly. A general equation -21-
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agriculture, industry and urban communities, the latter having many diverse
needs such as conservation, tourism, water catchment and disposal of waste
products.
Soil scientists can assist in making decisions when conflicts arise
in the use of land. We need to be involved, for decisions are usually made
by planning authorities after considering claims by different interests.
Our involvement will require the use of multi-disciplinary research groups to
predict future courses of action. Rates of changes may be so fast that we
cannot wait for precise answers from further long term experiments.
We will also need new skills and approaches in our traditional role
of assisting agricultural production. These include:1.
2.

3.

The need for skilled investigators to determine the exact
nature and extent of problems.
New methodology in conducting research. Research officers
tend to work in set patterns and resist change just as much
as farmers do. We may need more often to work back from
the end point of the problem, e.g. finding out how little
fertilizer is needed before any loss in yield occurs, and
using the responses in sheep and cattle to assess a
nutrient need.
Better methods of evaluating data.

These include methods sucii an the use of discriminant functions which
can better handle variability and measurements 'made with varying degrees of
precision, and systems analyses, v.'nlch can summarize a set of interactions
and predict the best course of action both for future research and farm
management.
Some current research in the Soiic'h Australian Department of Agriculture
is describing growth systems for annual winter growing cereals, alternative
crops, pastures and weed species. The effects of soil and meteorological
factors on plant development and yield are being measured.
For wheat, results show a variable input of energy from sowing to
tillering, a relatively fixed input from tillering to soft dough stage, and
a variable input from then until harvest. When dry matter reaches 1500 kg/ha
(or about I.AI = 3 ) , further increases occur at a maximum rate of 45 kg/ha DM
per mm of class A pan evaporation until this rate is restricted by water or
nutrient supply or meteorological factors. Water use and nutrient uptake
patterns are being established. Key dates affecting yield in a district are
the day of the last frost, and the date when class A pan evaporation exceeds
6 mm per day. On the latter date, wheat changes from the vegetative to the
reproductive phase.
Such data will show vhat. parts of the system promote yield and what
parts are trivial. If; will also indicate the potential yield of crops from
specific soils and climate and provide a more effective basis for farmers
to adjust practices in order to handle variable seasons and changing markets.
A systems analysis should be no more complex mathematically than is necessary
to answer the questions.
-23-

THE FORMATION AND PROPERTIES OF MAGHEMITE
(By R.M. Taylor to the S.A. Branch)
Maghemite appears to be a common iron oxide in concretions of highly
weathered soils of Australia being associated predominately with hematite.
The low d(220) spacing between 2.939 and 2.954 A and the low but consistent
Fe 2 + content (2-17%) proves the oxide to be maghemite rather than magnetite.
It is only slightly soluble in dithionite but readily soluble in 1:1 HC1 or
oxalic acid. From its Fe 2 + content it was concluded that the maghemite was
formed from a slow oxidation of a Fe2+-Fe3 -compound as previously reported
in earlier synthesis by other workers. It was reasoned that small environmental variations were responsible for the change in soils from a goethite/
hematite mineralogy to that of maghemite/hematite. A series of syntheses
were conducted to investigate the possible nature of these parameters. The
products of these syntheses were formed from the oxidation of mixed Fe '-Fej
chloride solutions by air at pH 6-7, at 20-60°C and normal pressure, and
contain green rust, magnetite, maghemite, lepidocrocite, goethite and a
paracrystalline ferric hydroxide (ferrihydrite). Among these maghemite, a
cubic ferromagnetic Fe2C>3 occurring in many soils is favoured by slow
oxidation rate, high total Fe concentration, a certain proportion of Fe3
over pure Fe
solutions, higher temperature and at pH 7 over pH 6. The
green rust is believed to be an essential precursor of maghemite. On slow
oxidation it will form maghemite probably via magnetite. Fast oxidation
prevents the cubic phase from being formed and lepidocrocite is the end
product. At a higher Fe3 proportion ferrihydrite can be formed which under
the influence of Fe 2 + converts to goethite. (The work reported was done in
collaboration with Dr. U. Schwertmann).

THE EFFECTS OF MICRO-ORGANISMS ON THE ABSORPTION OF
MANGANESE BY PLANTS
(By D.A. Barber to the S.A. Branch)
The uptake of manganese by barley plants grown in solution culture is
stimulated in the presence of micro-organisms, irrespective of whether they
originated as casual laboratory contaminants or as rhizosphere micro-organisms
in the soil. The microbial effect is mediated by a water soluble substance
but neither its identity nor its mode of action has yet been established.
When manganese is supplied as EDTA chelates these appear to be broken
down at or near the surface of the roots and this process is accelerated in
the presence of micro-organisms. Under the conditions of these experiments
EDTA was absorbed by the plants much less readily than manganese.

ENVIRONMENTAL MANAGEMENT, POLLUTION AND SOILS
(By E.J. Britten to the Qld Branch)
The problem of pollution has become much more serious since World War 11
Pollution of the atmosphere and the hydrosphere is a result of our
wasting natural resources, particularly the transfer of materials from the
lithosphere to the atmosphere and the water. The management of pollution is to
-24-

prevent materials from the Li thosuhere being Lr<jiisi erred in a wasteful manner
and, secondly, if they are transferred, to return them to the lithosphere in an
orderlv fashion.
The two most common part ieu.ia te air DO •. ;rants are siliceous material
and ash from combustion. Caseoub air pollutant: wuich may be either reducing
or oxidizing agents may be high1)/ taxic aiv.il art- forcing agriculture from some
parts of California. Atmospheric emissions in he 'halted States amount to
Government agencies have increased air
over 200 million tons per ear
pollution control, budgets five ^ld in the United States in the years 1961-69.
The decrease of a pollutant's concentration with time
concentration, temperature, moisture and aeration functions,
presence of catalysts. The common method? of getting rid of
dilution with air or water fail to take i.nese functions into
dilution, we increase rather than decrease the time in which
will be dispersed.
Sewage
cost about 28
water quality
other plants,
the water and

depends on
as well as the
pollutants by
account. By
the pollutant

treatment plants differ greatly in effectiveness. One plant
million dollars and results in the effluent being of drinking
but no attempt is made to salvage nitrogen and phosphorus. In
effluent is returned to the soil and utilization made both of
dissolved nutrients.

Soil can be used to ameliorate pollutants which man puts into the
atmosphere and hydrosphere. Mining operations can have serious effects.
If carefully managed, it is often possible, to vegetate tailings from mines.
The agriculturalist can help the miner by providing expert advice on dealing
with mine tailings.
Our management ot wastes has been
the atmosphere and hydrosphere. The soi"
is actually enriched f-v their addition.
We cannot continue

abu

itt. vrcng in discharging them into
.an h;:nd.le mam' of these wastes and

• f i n i t e 1 y.

SOILS AND SOIL. FERTILITY ON THE WET TROPICAL COAST OF QUEENSLAND
r ...rich;

A brief review was ---,. ,;an of I
•p. tion, climate, and development of
the sugar and cattle- fattening i ndustries in the
The main physiographic unit;
the coastal plains, and the corv-t r" r£

the mountains of the Dividing Range,

The oldest rock forma Ho..- ;: :. e the Barron. River and Barnard met amorphics.
These were intruded b\ granites in •iianv places and this was followed by strong
block faulting which resulted in i.h :: uplift of the Atherton Tableland and the
subsidence of the continental shelf anc coastal plains. Lavas and pyroclasts
of Atherton basalt flowed towards t -iC coast from the Atherton Tableland and
from several eruptive centres in the coastal plains. Stranded beach sands
occur near the coast.

Parent material has a marked influence on soil character in the area and
the dominant soils from each parent material are readily recognized.
Parent material

Soil characters

Basalt

Red, strongly structured soils with
gradational texture profiles.

Metamorphic rocks

Fine sandy or loamy soils with uniform
texture profiles.

Granite

Coarse sandy soils with gradational
texture profiles.

Alluvium

Silty or loamy structured soils with
uniform texture profiles.

Beach sands

Deep coarse sands with uniform texture
profiles.

Further subdivision within each group using the Factual Key was
discussed.
Chemical properties of surface soils were discussed. All soils are
strongly acid with soils from basalt having highest pH's and those from
metamorphic rocks the lowest. Total P and acid extractable P are low with
the exception of some alluvial soils and some soils from basalt. Generally,
exchangeable potassium is adequate in alluvial soils and basaltic soils while
all beach sands and many soils from granite and metamorphic rocks have low
values. Kaolinitic clay is dominant in all soils and cation exchange capacity
appears to depend on organic matter content rather than clay content.
A series of pot and field experiments provided information on the
nutrient status of the soils from pasture establishment. Main deficiencies
found were:P,
P,
P,
P,
P,

Mo on basaltic soils
Mo on alluvial soils
Mo, K, S on metamorphic soils
K, Cu, Zn on granite soils
K, Cu on beach sands

Other problems discussed were aluminium toxicity, phosphorus toxicity,
and phosphorus and potassium leaching.

LAND CLASSIFICATION ACTIVITIES IN SOUTH WESTERN QUEENSLAND
(By N.M. Dawson to the Qld Branch)
The Development Planning Branch of the Department of Primary Industries
is involved in the mapping and description of the land resources of over 30%
of the state in the arid and semi-arid areas. The purpose of this work is to
provide a basis for the development of sound land use planning.
The first part of the area comprising 15 million hectares has been
mapped into 53 land systems which have been described. A map at the scale of
1:500,000 shows the distribution of these land systems. Principles of the
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survey follow those established by Christian and Stewart, the main differences
being in mapping detail and definition of land units. Mapping -units are much
smaller than adjoining land system surveys.
For each land unit there is a detailed description of landform, geology,
soils, vegetation and land utilization factors. Soils are described in terms
of PPF great soil group and soil mapping units as well as in descriptive terms.
One or more typical analyses of typical profiles within the unit are included
in the land unit description. The vegetation description includes lists of
the predominant, frequent and infrequent species and their structural form.
The land utilization summaries consider grazing capacity, best seasonal use,
availability of drought fodder, land utilization problems such as woody weeds,
erosion, pests, etc. and an assessment of its best use.
The detailed land unit data have been prepared by an interdisciplinary
team of scientists working together for the last three years. The mapping
and field techniques used by the team were discussed. One of the advances made
in technique during the survey was the use of a computer for data collection,
storage and processing. This has increased the amount of interpretation
conducted on field and analytical data. As well it makes these data readily
available to other potential users.
As examples of data available distribution tables of Organic C, Total N,
Total P and available P were given for the 15 major soil groups occurring in
the area. These showed that surface levels of all these nutrients were low;
Means were: for Organic C, 0.49%; Total N, 0.045%; Total P, 0.0234% and
available P (acid extraction), 18 ppm.
The fact that the less fertile soils in the area show greater proportional
accumulation in the surface soil of some elements at least (similar to Charley
and Cowling) was demonstrated with data from the area. This is a significant
factor in the loss of productivity following erosion due to overclearing on
large areas.
Strong correlations were established between Organic C, Total N and
Clay % in the red earth group but not in the clay groups. As well there was a
strong correlation between available P (acid extraction) and available P (bicarb
extraction) in all soil groups. To date correlations as illustrated have
concentrated on soil characteristics but it was felt best use would be
achieved from the data bank when correlations between soil and vegetation
characteristics are studied.
The use of these data in farm reconstruction and property valuation was
discussed. This is an urgent need for reconstruction in the area where a high
proportion of the properties are not living areas.
Beef roads have improved management in the area and will continue to do so.
In the short-term phosphate supplementation to beef cattle on some land types will
also assist in better management. In the long-term the management of run-off from
the harder areas will be utilized more efficiently by means of waterspreading, etc.
While in the future there will be limited areas of special crops where water
supply and irrigation techniques allow, basically the area will remain an important
high quality protein and wool producing area.
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A side benefit of the study but one which has close affiliation with
rural land use in the. area is the growth of recreation and tourism. In an
area where towns rely so heavily on good seasons any development in this
direction needs to be encouraged. Studies in this direction indicate that
there is a need for the development and reservation of tourist facilities
and parks in the area.
Finally, it was stressed that in arid land decisions on the use of
land resources be based on a knowledge of the basic ecological factors as
well as on economic or engineering feasibility.

COMPARISONS BETWEEN SOME MAJOR SOIL GROUPS
OF NORTH QUEENSLAND AND BRAZIL
(By R.F. Isbell to the Qld Branch)
During a visit to Brazil in 1971 it was found that many of the commonly
occurring soils in north Queensland have very similar counterparts in Brazil.
In this address the comparative morphology and chemistry of several such soil
groups were discussed.
Red soils derived from basalt (euchrozems in the lower rainfall areas
and kraznozems in the higher rainfall areas) are two common and widespread
and distinct soil groups in north Queensland. In the moderately high rainfall areas of southern Brazil, e.g. in the state of Sao Paulo, soils virtually
identical to the north Queensland kraznozems are common. These are known
locally as Terra Roxa Estruturada. However, another red basaltic soil, the
Terra Roxa Legitima, is much more widespread and does not appear to have an
Australian counterpart in terms of soil morphology. The soil is very deep
and although the surface soil has a very weak granular structure the remainder
of the profile has an extremely uniform, massive, soft and friable porous
character. Chemically and mineralogically the soil falls into the kraznozem
group.
In the state of Sao Paulo deep sandy red earths are also common, but in
the drier north-east of Brazil (states of Bahia and Pernambuco) yellow and red
earths are extremely widespread. Morphologically these soils are almost
identical to those which occur over wide areas of north-east Queensland. The
main differences appear to be the less common occurrence of ironstone nodules
and laterite in the Brazilian examples. Chemically the Brazilian soils are
very similar to their Queensland counterparts, i.e. they are nearly all of
very low fertility. The chief difference is the higher potassium status of
the north-east Brazilian soils; this is probably in part a reflection of
the higher amounts of illite present in these soils compared to those in
north-east Queensland.
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