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WHAT DO SOILS REALLY LOOK LIKE?
Soils can be characterised in a myriad of different ways. Soil properties
such as colour, chemistry, mineralogy, etc. may be combined to give
taxonomic classifications such as
bleached red Chromosols, entic
Chromoxererts and even soils classified (albeit incorrectly) as "grey
wheatfield soils". Properties and
classification are invaluable in relating one soil type to another and give
soil scientists an overall picture of a
soil. However, even with this picture
it is not necessarily possible to form
an image of what t h e soil really
looks like. In particular it is not
always possible to gain insight into
soil structural processes. Scanning
electron microscopy (SEM) and
transmission electron microscopy
(TEM) are direct imaging techniques that can be used to study soil
structural details ranging from cm to
nmsize.

of the sample. For example, secondary electrons highlight topological features while back-scattered
e l e c t r o n s are d e p e n d a n t on t h e
atomic weight of the scattering element and therefore highlight differences in elemental (mineralogical)
composition. Similarly, characteristic x-rays can be used to obtain a
quantitative elemental analysis of a
sample or a map of elemental distributions. By correlating the elemental distributions for several elements
with secondary or back-scattered
electron images it is possible to
obtain high-quality mineralogical
data from a sample. As the signal
detection is electronic, it is a simple
matter to digitize the signal data
thereby facilitating the application of
correlation and other signal processing techniques.
W « t N ^ . d I . , . , in I t . .

The mechanics of TEM is very
similar to conventional transmission
light microscopy. The transmission
electron microscope has an illumination source, several condenser lenses for beam "shaping" and several
post-specimen lenses for image formation. Because the electron beam
must pass through the specimen,
transmission electron microscopes
operate at a higher voltage (and
therefore greater penetration) than
scanning electron m i c r o s c o p e s .
Furthermore specimens must be
thin (less than 1 micron) which limits the use of TEM to the soil clay
fraction. Indeed the simplest way to
prepare a soil for study by TEM is to
disperse the soil clay fraction in
water and then allow a drop of the
suspension to dry on a carbon support grid. Used in conjunction with
powder x-ray diffraction this quick
and easy examination can give use-
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(a) Characteristic x-ray spectrum of a
weathered kaolinite particle showing a
Si.Al concentration ratio greater than 1.
(b) SEM image of kaolinite booklets.
(Courtesy S. McClure.)
A scanning electron microscope
forms an image by rastering a highly-focussed electron beam across a
sample and electronically detecting
a signal scattered from the sample.
There are many possibilities for the
form of the scattered signal including secondary electrons, back-scatt e r e d e l e c t r o n s , visible light
(cathodoluminescence) and characteristic x-rays. Each signal can be
used to emphasise different aspects

One of the advantages of SEM for
soil scientist is the ability to examine
undisturbed peds. This advantage
stems from the large specimen size
that can be examined and the small
amount of specimen preparation
required. One disadvantage of conventional SEM is that the specimens
are examined under high vacuum.
However, scanning electron microscopes are now available that allow
specimens to be examined at pressures up to 50 torr (approximately
l/20th atmosphere).
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ful information on the mineralogy
and particle structure of the soil.
The standard techniques for examining undisturbed soil by TEM are to
embed the soil in an epoxy block
and cut ultra-thin sections using an
ultramicrotome or to ion-beam mill a
standard thin section as used for
light microscopy.
Embedding and ultramicrotomy is
the standard technique used for
studying soil organisms by TEM. In
this technique, the features of interest in the soil organism are stained
in situ with a heavy metal such as
Osmium before embedding in an
epoxy block. Ultramicrotomy allows
a series of ultra-thin (approximately
50 nm) sections of the organism to
be cut. By combing images of each
section in the series, it is possible to
reconstruct a 3-dimensional picture
of the soil organism and its environs.
The same signals as obtained in
SEM can be used in TEM with a few
additional signals such as electron
energy loss which can be used to
detect light elements (e.g. Li) in a
material. With scattered radiation
such as characteristics x-rays, the
signal comes from a much more
localized region of sample in TEM
than in SEM because the thinner
TEM specimens do not generate as
much beam spread. It is therefore
possible to obtain quantitative elemental analyses from volumes with
dimensions as small as 20 nm. The
ability to obtain elemental analyses
from such small volumes is particularly useful when studying fine-grain
soil particles such as iron oxyhydroxides.
TEM can also be used to obtain
electron diffraction patters from individual soil particles. As with x-ray
diffraction, it is possible to use electron diffraction as an absolute diagnostic for the sample mineralogy.
Diffraction can also be used to determine the crystallographic relations
between adjoining particles and is
therefore useful in studying weathering processes.
Figure 1 shows examples of the
type of data it is possible to obtain
from SEM and TEM. The TEM
micrographs are examples of the
application of electron microscopy to
weathering studies. The sample in
these micrographs is described as a

humic gley in the "Handbook of
Australian Soils" and the less than 2
micron fraction is predominantly
kaolinite and smectite. Kaolin-smectites are common in Australian soils
but are difficult to identify and characterise because they give poor xray diffraction patterns. The smectite component of these soils can
strongly influence the soil physical
properties. A study of the clay fraction from the soil profile shows that
the smectite component decreases
and the kaolinite component
increases towards the soil surface.
This indicates that the smectite is
weathering to kaolinite. Peaks in the
x-ray diffraction pattern from the
sample are broad with long tails
towards lower diffraction angles
(higher interplanar spacings) suggesting that the kaolinite and smectite is interstratified.

smectite concentrations. At the
deepest parts of the profile there is
40% free kaolinite with 60% interstratified kaolin-smectite while at the
top of the profile there is 60% free
kaolinite with 40% interstratified
kaolin-smectite. Although the TEM
results indicate clustering of kaolinite layers in the interstratified material, x-ray diffraction results indicate
that the clustering is not statistically
significant throughout the whole
sample and therefore the kaolinsmectite should be classed as randomly interstratified.
The above is just one example of
how electron microscopy can be
used to gain detailed insight into soil
processes. With the images
obtained from electron microscopy
it is possible to see what soils really
look like.

What on Earth are Soils?
This is the title of a small booklet
produced to support the 1991
Chemists in Schools Program of
the Victorian Branch of the Royal
Australian Chemical Institute.
The authors were Jennifer
Murray (RACI) and Nick Uren
(School of Agriculture, La Trobe
University) with assistance from
Doug Rash (Monash University).
Most of the material in the
booklet sets out activities and
experiments for primary school
children, including a dirty words
puzzle. Accompanying the book50nm
let is a dramatic coloured poster
depicting an erosion gully in the
(c) and (d) TEM images of interstratified
kaolin-smectite. The smectite basal planes foreground with granitic tors in
(marked S) can be seen to be intermixed
the background. The poster
with kaolinite layers (marked K). (Prints: answers the question posed in
J. Coppi.)
the title of the booklet: Soils are
Chemistry! I believe it.
The first feature shown by TEM
Copies ($2.50 to cover postage
examination of the soil was that
etc.)
are available from The
there is a considerable amount of
Science Book Shop, PO Box 218,
free kaolinite at all levels in the soil
profile. The second feature was that
Hawthorn 3122 (Telephone: (03)
in the interstratified kaolin-smectite
819 8705). The Science Book
the kaolin layers tended to be
Shop is a source of a wide range
grouped together (as shown in figof resource materials for the
ure 1). By using this information
teaching of science in primary
and comparing calculated and experschools.
imental x-ray diffraction profiles it is
possible to quantify the kaolinite and
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4th NATIONAL SOILS
The response to our Call For
Papers has been very good. Over
230 abstracts have been received,
with over 160 being requests for
oral presentations. Even with three
concurrent sessions, at times, we
have only been able to accept 84
for oral presentation, and this has
been a most difficult task. I hope
that all those authors who we have
not been able to offer an oral presentation will accept our invitation
of a poster presentation. Letters
are on the way now, so if you do
not receive yours soon please contact me.
We have been able to make six
extra places available on post-conference Tour 2 to the Eyre
Peninsula, which was full. So if you
would like to go on this tour please
register now.
As with all conferences it would
make life easier for the committee
if people registered early. So if you
have decided to come to the conference, and with eight invited
papers, 84 offered oral presentations and approximately 150 poster
presentations it will be well worth
while coming, please register
NOW.
Proposals for special interest
meetings
Several members have contacted
us with proposals that special
interest group meetings be held
during the conference. Two of
which we are aware are:Accreditation for soil scientists,
and Soil acidity.
No doubt there are others that
would be of interest. Meetings
rooms can be made available.
Depending on the period of time
needed for such meetings suitable
points in the program could be:Tuesday evening following the
day's sessions but before the conference dinner.
Wednesday instead of mid-conference tours.
Wednesday evening following the
mid-conference tours.
Thursday evening at the conclusion of the sessions.
Friday instead of post-conference
tours.

It would be preferable to hold
meetings while the conference is
in progress so that relevant
announcements can be made.
We would like to hear of any
other proposals. Please contact me
in writing, stating the subject matter, preferred time and (if possible) estimated attendance.

Society Awards 1992
The Society makes several awards
each year, and one, the JK Taylor
Gold Medal of Soil Science, is presented on the occasion of soil conferences. Nominations for the JA
Presctott Medal, the ASSS
Publication Medal and the
Honorary Membership for Life fall
due on the 31st March each year.
The by-laws relevant to each
award can be found in the
Society's constitution.
Arrangements have been made
to have the Taylor' and 'Prescott'
medals presented to recipients by
connections of the Taylor and
Prescott families at the conference
dinner on the evening of Tuesday
21st April.
To facilitate this (early) presentation of awards, it would be very
helpful if nominations for the
wards falling due on the 31st
March could be made to the
Federal Secretary, Mr Richard
Merry, before the closing date and
not left to the last minute. Branch
Committees and members are
urged to consider nominations
NOW!
Post-Graduate student travel
awards to national conference
As was the practice at previous
conferences, student travel awards
will be available for this conference. Selection of a recipient will
be the responsibility of each
branch. Financial support for students will be on a cost recovery
basis and will contribute to travel,
accommodation, registration and
tours, if places are available.
Branch committees will have
copies of proposed conditions and
benefits of the awards.
Clive Kirkby
Conference Secretary
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HAVE WE PROGRESSED?
In 1982, Soil News contained the following article.
TERMINOLOGY
Nick Uren offers the following for
comment and consideration.
Perhaps it is time for a new
Terminology Committee to consider
these and other terms needing redefinition?
COAGULATION AND
FLOCCULATION
In my job as a lecturer and in general conversation with colleagues it
would be nice to be able to readily
distinguish between the aggregation
of clay particles in suspensions
brought about by the addition of an
indifferent electrolyte and that
brought about by the addition of
polymers such as PVA or krilium.
Since the mechanism in each situation is entirely different and the
nature of the aggregated secondary
particles is also different it is appropriate that two distinct terms should
be used to distinguish between the
two phenomena. I would suggest
that coagulation and flocculation
respectively are appropriate and I
would urge the terminology committee to adopt them.
It is perhaps of some significance
that the IUPAC commission on colloid and surface chemistry (IUPAC
Manual of Symbols and Terminology
for Physicochemical Quantities and
Units. Butterworths [19721) make
the following comment:
"When a soil is colloidally unstable (i.e. the rate of aggregation is
not negligible) the formation of
aggregates is called coagulation
or flocculation. These terms are
often used interchangeably, but
some authors prefer to introduce
a distinction between coagulation,
implying the formation of compact aggregates, leading to the
macroscopic separation of a goagulum; and the flocculation, implying the formation of a loose or
open network which may or may
not separate macroscopically. In
many contexts the loose structure
formed in this way is called floe.
While this distinction has certain
advantages, in view of the more
general (but not universal) acceptance of the equivalence of the

words coagulation and flocculation, any author who wishes to
make a distinction between them
should state so clearly in his publication."
I would suggest that the resistance
to the acceptance of the distinction
between the two terms came largely
from the authors of textbooks.
The only real difficulty I see is
when one is talking about the aggregation of clay particles with aluminium where the mechanism may be
associated with three processes,
namely:
1. reduction of the repulsive
potential of the electric double-layer surrounding the particles - "coagulation",
2. bridging between particles by
polynuclear species of aluminium - "flocculation"; and
3. n e u t r a l i s a t i o n of s u r f a c e
charge by the absorption of
low-molecular weight polymeric species of aluminium.
M e c h a n i s m s (1) and (3) are
sometimes regarded as rival mechanisms and there is some discussion
on the two in an article by Singley et
al State of the Art of Coagulation. J.
American Water Works Association,
Vol. 62, pp 99-108 (1971).

STRUCTURE AND
STRUCTURELESS
In recent years the tendency has
been to define soil structure as "the
arrangement of the soil particles and
the pore space between them".
Accepting this then the term 'structureless' becomes meaningless.
Structureless has been used in the
past to describe non-aggregated
soils such as sands or as a synonym
for single-grained structure. I would
like to see the term structureless
dropped and a term such as apedal
or non-aggregated used in its place.
REVERSION
The committee has no doubt spent a
lot of time on the terms immobilisation, fixation and reversion and I am
in favour of the stance which has
b e e n taken (Soil News No. 32),
although the t e r m fixation with
respect to phosphorus and potassium will be with us for a long time
yet. I believe that the term reversion
is a useful one but not entirely in its
original sense which is restrictive. If

we accept immobilisation as a general term describing the decrease in
availability of elements to plants we
need a more specific term to
describe the decrease in availability
of nutrient elements added as fertilizer which involves largely inorganic
reaction, or so it would appear. At
one time I thought that reversion
was a suitable term but on reflection
I feel p e r h a p s that we ought to
choose a word which we know to
describe the changes in availability
which take place without implying a
mechanism which we don't know
much about. Of a host of words
which one might u s e , I favour
"depreciation". With respect to fertilizers it would mean "a loss in value"
without implying any mechanism.
EXCHANGEABLE
BASIC CATIONS
This term was suggested by Tucker
and Emerson (Trans. Int. Congr.
Soil Sci. 3: 541-546 (1968) to be a
b e t t e r term than e x c h a n g e a b l e
bases meaning exchangeable Ca2+,
Mg2*, K+ and Na+. However it is still
incorrect to refer to these cations as
basic. Alternatives such as
e x c h a n g e a b l e non-hydrolysing
cations are not altogether satisfactory; for example it is cumbersome
and Mg2* tends to hydrolyse slightly. I have thought about this one a
lot and my only suggestion is to
make up an anagram out of the letters representing the four elements
in question; but the best I can do is
McKagan ions. Unfortunately it was
Way and not McKagan who discovered the ion exchange properties of
soils and there may be considerable
opposition by some people (the
English) to this alternative. T h e
t h o u g h t that t h e s e four cations
could simply be referred to as the
Way cations is worthy of some consideration. Way is a short word but
there may be some objection since it
does have a meaning in the English
language.
There was only one letter (from
Bruce Tucker) in response to the
article which defended the use of
t h e term of basic e x c h a n g e a b l e
cations which is to me a quite unsatisfactory compromise.
Since that time I have found no
reason to change my mind markedly
on any of t h e proposals except
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"depreciation" may not be such a
good term to replace reversion since
loss in value is not the way we would
like to describe the reversion of a
toxic heavy metal to a less available
form. I derived strength from the little sortie by Dan Binley to have the
term base cation and base saturation
thrown out (Soil Sci. Soc. Amer. vol.
51, pp. 1089-1090, 1987) but once
again conservatism won over science. My colloidal colleagues still
persist in using coagulation and flocculation as synonyms where I find it
extremely useful to differentiate
between them. For example, in discussing the response of a stable clay
sol to plyanions such as "Krilium" it
is easy, and meaningful, to say that
incipient coagulation is a prerequisite for flocculation. Also, it makes it
easy to differentiate between the
role of an electrolyte such as gypsum and that of linear organic polym e r s in t h e formation of stable
aggregates of a desirable size for
plant growth.
My prime purpose of writing is to
reiterate the need for the Society to
adopt the definition of soil structure
as given above. From what I can
gather the definition was first proposed by Bradfield (1950) but supported in time by Jongerius (1957),
Low (1954), Marshall (1962), White
(1987), Marshall and Holmes
(1988), and Wild (1988). [This is
unashamed name-dropping, but the
full r e f e r e n c e s are available on
request!. Other definitions, particularly those dear to t h e h e a r t s of
pedologists, place undue emphasis
on a g g r e g a t e s and little on soil
pores.
Two virtues of the definition are
that it is simple and that it avoids the
subjectivity that s u r r o u n d s the
assessment of soil structure when
one talks about the use of soils. If
one accepts the definition there can
be no such thing as "structureless"
soils nor can there be anything such
as "soil structure decline".
In the CSIRO Division of Soils
video called "Soil and Man" it is
pointed out early on that the krasnozem has "excellent structure" and
good aeration and drainage. We
t h e n see a red earth which is
described as "lacking in structure"
but having good aeration and free
drainage! It doesn't seem to make

much sense to describe a structureless soil as having good aeration and
drainage since aeration and
drainage are two properties which
are closely related to the structure
of soil.
What is meant by "good" structure? Most frequently structure is
described as good or bad because of
our perceptions of what we believe
is good or bad for plant growth. But
good to some people refers to the
strong and stable aggregates that we
find in a krasnozem (and yet these
aggregates are so dense that they
store little useful water). Good to
other users of soil means good for
whatever p u r p o s e they have in
mind. In Israel they have good structure for enhancing run-off (and add
p o l y p h o s p h a t e s to achieve that
state) and associated with the same
area the Israelis create good struc-

hire for growing crops by the application of gypsum.
What t h e n is "soil s t r u c t u r e
decline"? At best it is a change in
structure which leads to a decrease
in the potential usefulness of soil for
a particular purpose. However, in
the recent and almost hysterical outbursts about "soil structural decline"
I suspect that what most, but not all,
people mean is that the soil structure has changed in ways which are
perceived to be less favourable for
plant growth and more prone to erosion by either wind or water. Even
amongst this set of purposes what is
"good" for plant growth is not necessarily "good" for resisting erosion.
And, even compaction, deemed as a
major cause of soil structure decline,
can sometimes benefit the establishment of plants. The poor relationship between measures of soil struc-

ture and plant yield only adds to the
u n c e r t a i n t y and u n w i s e n e s s of
attaching perceptions of what is
good and bad to soil structure and
what does or does not amount to soil
structure decline.
Let's return to the objectivity of
science and accept and use what
appears to be a simple, useful and
inviolable definition. I am afraid that
our science will not flourish unless
we are prepared to be scientific in
our approach. For example, we are
not likely to attract young scientists
to soil science if the practitioners of
that science appear to be backward
and fail to keep up with the rest of
science. I conclude that on these
points we have made little or no
progress over the years, not just
since 1982 but ever since I have
been a member of the Society which
is getting close to thirty years.

FIRST GRADUATE OF THE MASTER OF
AGRICULTURE IN SOIL CONSERVATION
Our soil is an irreplaceable resource
of national importance and demands
priority treatment, said the first stud e n t to complete a M a s t e r of
Agriculture in Soil Conservation at
The University of Adelaide.

Robin Eichner, who works at the
Victoria Department of Agriculture,
Horsham, will receive his degree at
t h e University's November ceremonies.
Robin explained that the course is
offered at two levels. All students
complete 4 m o n t h s c o u r s e w o r k
leading to a Graduate Certificate in
Soil Conservation. T h i s can be
upgraded to a Masters degree by
the completion of a minor thesis.
Robin completed his thesis on the
effect of various herbicides on soil
micro-organisms. He said this work
highlighted the need for co-ordinated research on the impact of pesticides on soil ecology, including all
facets of soil biology, chemistry and
physics to ensure the long-term fertility of our soils.
In his daily work at Horsham,
Robin advises farmers on all aspects
of broad acre crop production.
He elected to do the University of
Adelaide c o u r s e at t h e Waite
Institute with his employer's support to gain a better understanding
of soil science.
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"I learnt a great deal and highly
recommend the course to anyone
with an interest in soil science,"
Robin said.
"A colleague of mine from Benalla
has just completed the Graduate
Certificate this year and, like
myself, found the course invaluable," he said.
The Master of Agriculture in Soil
Conservation and t h e Graduate
Certificate in Soil Conservation
have been set up specially to train
people to ensure our land use practices will maintain our soil
resources and their productivity in
perpetuity.
The courses cover the latest technical and scientific data about soil
and soil management, as well as
socio-economic features of conservation.
Graduates are expected to be
snapped
up by State
and
Commonwealth Government departments and by the private sector.

NO MORE "SOIL NEWS"!
This could be the last "Soil News"
you receive. If you are financial you
will need have no fears; if you were
not financial for 1990/91 your "Soils
News" cost Society m e m b e r s
approximately $10. I shall be applying Rule 16 of our Constitution
which states "Any member whose
subscription is 12 months in arrears
shall be deemed unfinancial and
shall not be entitled to any of the
privileges of membership of the
Society. Council may terminate the
membership of any member whose
subscription is more than 2 years in
arrears."
Unfinancial members wishing to
retain membership in the Society
must also pay any arrears with the
91/92 subscription. T h e Society
can not continue to bear the costs
associated with unfinancial memb e r s . If you no l o n g e r wish to
remain a member of the Society
please resign - it only takes a brief
note to e i t h e r t h e F e d e r a l or
Branch Treasurer. You can then be
officially removed from our lists
rather than be regarded as "unfinancial".
We will be sorry to have lost you,
but we will at least have a realistic
indication of membership, rather

than one inflated by unfinancial
members who have no continuing
interest in the Society.
SPOT THE MISSING
MEMBERS
Each issue several newsletters are
returned "unclaimed" and no doubt
others just disappear. Incorrectly
a d d r e s s e d n e w s l e t t e r s cost t h e
Society money on u n n e c e s s a r y
printing and postage. If an obviously
unclaimed newsletter arrives at your
place of work please collect it and
return the label with an explanation
(or forwarding address if available)
to the Editor. This will allow us to
remove such labels from future
mailings and so reduce postage and
printing c o s t s . T h e Editor will
rejoice from even this slight reduction in his work load!
University staff can be of particular assistance. Student m e m b e r s
often have their mail addressed to
their department. We would appreciate advice on members who completed courses and left the country.
T h e F e d e r a l and Branch
Treasurers are keen to ensure that
m e m b e r s h i p details are kept as
accurate as possible. Please advice
your Branch T r e a s u r e r of any
c h a n g e of a d d r e s s . By carefully

maintaining our address lists we can
e n s u r e that "Soil News" get s to
those entitled to receive it. In addition, the Society pays affiliation fees
based on membership so removal of
lapsed members reduces our liabilities.
AJSR & ISSS SUBSCRIPTIONS
The ASSS acts as an agent and collects AJSR and ISSS subscriptions
on behalf of m e m b e r s . In J u n e
money was still being received for
subscriptions which fell due last
year. Multiple notifications and
remittances of collected subscriptions to AJSR and ISSS generated
more work than should be necessary for all Treasurers concerned.
T h e Treasurers may return such
subscriptions received after 31st
December 1991 to members who
must then make their own arrangements. Those subscribing to ISSS
for the first time must complete the
registration form available from the
Branch and Federal T r e a s u r e r s .
You may also photocopy the form
contained in the ISSS journal in a
library near you
Paul Clayton
Hon. Treasurer, Federal Council
(on behalf of Branch Treasurers)

FEDERAL COUNCIL
liability insurance
Federal Council has arranged liability insurance cover for Federal and
Branch Committee members, and
certain others with responsibility for
some activities d u r i n g the 4th
National Soils Conference.

Financial support for conferences
Council has taken steps to establish
guidelines for the financial support
that may be provided to encourage
and help run conferences and other
m e e t i n g s that are of i n t e r e s t to
members. The Branches have been
asked to consider these guidelines.

4th National Soils Conference
The invited speaker list is being

finalized as were arrangements for
the exhibition and field tours.

Australian Foundation
for Science
A request to ASSS to support the
Foundation was d i s c u s s e d by
Council. The general feeling was
that the Society should support the
Foundation with membership. The
Branches have been sent copies of
the information. Interested memb e r s should contact Branch or
Federal secretaries if they wish to
know more about the Foundation
which aims to benefit science and
technology in Australia through publicity, education, etc. T h e cost of
membership will be $5000 should
the Society join.
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Next meeting of Council
The next meeting is scheduled for
2.00pm, Thursday 5th December
1991 and the deadline for the next
Soil News is 31st December.
Membership Report
The Treasurer reported to Council
that Branch T r e a s u r e r s must be
more diligent in sorting out memb e r s h i p s , subscriptions, and the
non-financial. There are a significant
number of non-financial members
(22%). Posting of Soil News to nonfinancial members ceases after one
year and Council will t e r m i n a t e
membership after 3 years.
There were 19 new members, 4
being students, 4 transfers and no
terminations of membership. Total
membership is 838.

Applications for membership
Ms J.B. Stewart (Student) ACT
DrJ.ConroyNSW
Mrs E.L. Agus (Student) NSW
MrD.MorandNSW
Mr E.C. Thomas QLD
Mr P. Green RIV
Mr P. Slessar RIV
Mrs J. Sutton (Student) SA
MrsT.L. BulmanWA
Mr J.A. Simons WA
Mr R.G. Banks NSW
Ms S.E. Greenhalgh NSW
Mr K. Montagu (Student) NSW
Mr D.T. Malcolm WLD
Mr A. Blake RIV
Ms M A E . Latimore RIV
Mr J.F. Bourne SA
MrS.G.HoldenSA
MrW.L.CrabtreeWA
Requests for transfer
Mr G.K. Holz QLD to SA
Dr N J. McKenzie SA to ACT
Dr M J. McLaughlin VIC to SA
Ms P A Rosbrook QLD to VIC

AUSTRALIAN JOURNAL OF
SOIL RESEARCH CONTRIBUTIONS FROM
ASSS
In a recent letter to Council, Judy
Tisdall, the ASSS representative
on the AJSR council pointed out
that proceedings of the successful "Advances in Soil Structure"
symposium organise d by the
Victorian Branch and the invited
reviews from the 4th National
Soils Conference will be published as special issues in the
journal. The Editor, Dr Martin
Sharkey, is keen to publish similar proceedings in special issues
each year. It is hoped that such
issues will help boost the readership. Society members should
keep the possibility of producing
special i s s u e s in mind when
organising symposia, etc.
There is some evidence that
AISR is doing well internationally. In 1989, the Citation Impact of
Aust J Soil Res was 0.84, a little
behind J Soil Sci (0.95), and leading Boil Fert Soils (0.79), Can J
Soil Sci (0.73), Soil Sci (0.65),
G e o d e r m a (0.56) and o t h e r s
(Current Contents 1990, No 51, 315).

AUSTRALIAN SOCIETY OF SOIL SCIENCE Inc
Financial State at 1st September 1991
Statement of receipts and expenditure for period
2 7 June 1 9 9 1 to 1 September 1 9 9 1

General F u n d
Expenditure
1722.00
Aust Geosci Council Subs
AJSR (subscriptions)
3779.22
ASSS (subscriptions)
Bank Fees/FID
Postage
Excess of receipts
over expenditure

Receipts
Branch payments
Interest

5501.22

TOTAL

1300.00
180.00
261.35
5.57
3.10
3751.2C

5501.22

TOTAL

National Soils Conference Fund
Receipts
Interest
Excess of expenditure
over receipts
TOTAL

1261.00
3343.44
4604.44

Expenditure
Exhibition deposit
Postage
Bank fees/FID

4250.00
346.65
7.79

TOTAL

4604.44

BALANCE SHEET at 1st September 1991
Accumulated Funds
GENERAL FUND
Balance at 27/6/91
Excess of receipts
over expenditure

Bank A/c and Investments
64,011.03

Balance at 1/9/91

67,762.23

3,751.20

NATIONAL SOILS CONFERENCE FUND
Balance at 27/6/91
48,252.14
Excess of expenditure
over receipts
3,343.44
Balance at 26/6/91

2,211.73 DR

Balance at 26/6/91

2,141.23 DR

Investment A/c
Cheque A/c

9,548.95

40,948.73
3,959.97

70.50

110,529.70
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Cheque A/c

56,072.05

44,908.70

MONOGRAPH FUND
Balance at 1/3/91
Excess of receipts
over expenditure

TOTAL

Investment A/c

TOTAL

110,529.70

AUSTRALIAN SOCIETY OF SOIL SCIENCE INCORPORATED
34th ANNUAL REPORT
for the year ending 30th June 1991
MEMBERS OF COUNCIL
President
Vice President
Secretary
Treasurer
Editor Soils News
ACT President
NSW President
Qld President
Riverina President
SA President
Victoria President
WA President

2.

DrKRJSmettem
Dr A S Black (proxy Dr G J Churchman)
Mr R H Merry
Mr P M Clayton
MrCAKirkby
Dr C Moran (proxy Dr D Plowman)
Mr P Walker (proxy Dr N McKenzie)
Dr W Strong (proxy Dr K Tiller)
Mr G Beecher (proxy Dr C Pankhurst)
Dr D J Reuter
Dr P Rengasamy (proxy Mr P Cole)
Dr G S P Ritchie (proxy Dr D Chittleborough)

SOCIETY AUDITOR
Mr J B Sleigh
OTHER SOCIETY OFFICERS AND REPRESENTATIVES
Public Officer
DrWBond
Keeper of the Repository
Dr W Bond
AJSR Advisory Committee
Dr J Risdell
Australian Geoscience
Dr P Ryan
Council
MEMBERSHIP
Total membership of the Society at June 30th, 1991 was
Ordinary
699
Student
46
Honorary
11
Retired
63
Overseas
12
Company
3
TOTAL
834 (listed as 763 in 1990)

5.

HONORARY MEMBERSHIP FOR LIFE
There are 14 Honorary Members for life
N Collis-George
G H Burvill
I F Fergus
BE Butler
D S Mclntyre
C A Hawkins
T J Marshall
G Blackburn
C G Stephens
K H Northcote
B Cockroft
R H M can der Graaff
WMMcArthur
PEVCharman
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SUBSCRIPTIONS
The Federal subscription
remained at $22 for an ordinary
member and the concessional
subscription was $8.

7. SOIL NEWS
Four issues of Soil News were
produced during 1991/92.

11. ACTIVITIES
11.1 Publications
The requirement of the
Constitution to produce
publications is satisfied by
this report to be published
in Soil News, and by the
quarterly production of the
newsletter.
11.2 Society Representatives

8. SOCIETY AWARDS
8.1 JKTaylor,OBE,Gold
Medal in Soil Science
No award is due until 1992\
8.2 J a Prescott Medal of Soil
Science
1991 Professor R J Gilkes
8.3 ASSSI Publication Medal
1991 S C Boucher
8.4 Honorary Membership for
Life
1991WMMcArthurPEV
Charman

9. Award Committees
9.1 JKTaylor,OBE,Gold
Medal in Soil Science
Dr R J Coventry (convenor)
DrKAOlsson
DrADRovira
DrK Powell (NZSSS)
Member, Publications
Committee
9.2 J A Prescott Medal of Soil
Science
Professor N Collis-George
(convenor)
Mr R J French
Dr LA Douglas
9.3 ASSSI Publication Medal
Professor LAG Aylmore
(convenor)
DrDJReuter
DrLCBell
9.4 Honorary Membership for
Life
DrKRJSmettem
Professor R J Gilkes
Dr AS Black

10. ALTERATIONS TO BY-LAWS
There were no alterations to bylaws during the period of this
report.

The Society was represent
ed on the Australian
Geoscience Council by Dr
P Ryan. Dr C Moran repre
sented the Society at the
annual meeting of the AAS
National Council for the
Environment in Canberra.
11.3 Accreditation of Soil
Scientists
The NSW Branch established a sub-committee
under the leadership of Ms
C Hird to investigate
accreditation of soil scientists. A very thorough
report was produced. The
opinion of the membership
was being sought prior to
further action.
11.4 Publicity Officer
The Council was unable to
interest any of the member
ship in this position. Expert
comment in issues was provided by volunteers as
items arose.
11.5 Introductory Soil Text
Council pursued this mat
ter and are monitoring
development of a proposal
from Prof A McBratney
and Dr A Koppi of the
University of Sydney.
11.6 4th National Soils
Conference
The 4th National Soils
Conference was scheduled
to be held in Adelaide in
1992. A Conference
Committee was established
with Dr K E Lee as chair
man and Mr Clive Kirkby
as Secretary. The conferPAGE 9

ence will be held at
Adelaide University from
the 20th to 26th April, 1992.
11.7 Relationship with the NZ
Society of Soil Science
Interaction with the NZSSS
has been of a minor nature.
Council hopes that some
interaction may result from
the National Soils
Conference. Contact was
probably made more difficult by changes in personnel in both Societies.
11.8 Financial Position of the
Society
The Society maintained a
strongfinancialposition. Its
status as a tax exempt society was confirmed. Since
the Conference requires
greatly increased expenditure, Council has been conservative infinancialmatters. The working account
of the Society showed a
small surplus for the year.
An audited statement
accompanies this report.
11.9 Future Activities
The future activities of the
Society mainly concern
matters that have been
been initiated. These
include the National Soils
Conference, accreditation
of soil scientists, the support of conferences and
meetings of interest to
members, etc.

RH Merry
Federal Secretary
ASSSInc
September 1991

AUSTRALIAN SOCIETY OF SOIL SCIENCE INCORPORATED
Financial Statement as at 30 June 1991
Statement of Receipts and Expenditure for Period 1 July 1990 to 30 June 1991
GENERAL FUNDS
RECEIPTS
ASSSI Subscriptions
1990-91
Arrears
ISSS Subscriptions

$

$

11,684.51
385.00

12,069.51
1,863.00

AJSR Subscriptions

6,969.00

Soil News Subscriptions
Interest
Misc. bank entry to close a/c

33.00
8,661.30
0.15

TOTAL

EXPENDITURE
$
Soil News
-Production
8,274.46
-Postage
1,203.49
ISSS Subscriptions
ISSS Brochures
AJSR Subscriptions
-1991 issue
7,140.00
-Back issues
95.00
AGC/FASTS Subscript on
Computing
Prescott Medal Cases
Travel expenses
IWMSM-92 Grant
Auditor's fee
Stationery
Sundries/freight
Bank Fees/FID/Taxes
Excess of receipts over expenditure

29,595.00

$

$

9,450.95
2,113.75
84.43

7,235.00
1,300.00
595.24
82.28
1,000.00
1,000.00
260.00
37.50
247.51
96.40

TOTAL

23,503.06
6.092.90
29,595.96

NATIONAL SOILS CONFERENCE FUND
RECEIPTS
Sale of proceedings
Interest

$

$
110.00
4,607.43

4,717.43
1,882.48

Excess of expenditure over receipts

$

EXPENDITURE
Accommodation depos.
Restaurant deposit
Trade show deposit
Circulars
FID/Govt. taxes

1,160.00
600.00
4,250.00
586.57
3.34

6,599.91

TOTAL

6,599.91

MONOGR^ JPHFUND
RECEIPTS
Royalties
TOTAL

$

$

235.13

$

EXPENDITURE
Excess of receipts over expenditure

235.13

235.13

TOTAL

235.13

Balance Sheet as at 30 June 1991
ACCUMULATED FUNDS
GENERAL FUNDS
Balance at 1/7/90
Excess of receipts over expenditure
Balance at 30/6/91

$

$

60,084.28
6,092.90

REPRESENTED AS

$

$

COMMONWEALTH SAVINGS BANK A/cs
•Security Plus Invest A/c
Conf. A/c 5125-5003863

47,948.73

•Security Plus Invest. A/c
Fed. Council 5120-5002022

56,072.05

66,177.18

•Cheque A/c
Conference A/c 5125-00903038

MONOGRAPH FUND
Balance at 1/7/90
(-)2,376.36
Excess of receipts over expenditure
235.13
Balance at 30/6/91

•Cheque A/c
Fed. Council 5125-00903011

02,685.59
7,963.90

02,141.23

NATIONAL SOILS CONFERENCE FUND
Balance at 1/7/90
Excess of expenditure over recipts
Balance at 30/6/91
TOTAL

47,145.62
1,882.48
45,263.14
109,299.09

109,299.09

Declaration:
Apart from the assets listed in this statement as invested in the Commonwealth Savings Bank, the Australian Society of Soil Science Inc. had no other assets either in
valuables, property, shares or other investments at 30th June 1991. This statement details the total assets of die Society.
This statement was prepared on 18ui September. 1991. by P. M. Clayton. Honorary Federal Treasurer of the Australian Society of Soil Science Inc.
On the 30th September the auditor, J.B. Sleigh M.I.I A examined the books of account of the Australian Society of Soil Science Inc as at 30th June. 1991, and certified
that thefinancialposition as described in the above statement is correct.
A signed copy of the accounts is available.
PAGE 10

BRANCH NEWS
NSW Branch News
Honorary Life Membership for
Peter Charman
Peter Charman is congratulated on
being recently awarded Honorary
Membership for Life.
Peter joined the Society in 1967
and has been an enthusiastic and
involved member, culminating in
State presidency (NSW) in 1977/78
and Federal Presidency in 1979/80.
He h a s a t t e n d e d all National
Conferences and numerous Branch
c o n f e r e n c e s , as well as two ISS
Conferences, one overseas.
He visited all B r a n c h e s while
Federal President and has been a
m e m b e r of t h e P r e s c o t t Medal
Committee. He h a s e n c o u r a g e d
many people to join the Society and
has remained an active member.
After emigrating from England,
Mr Charman pursued a long career
in the Soil Conservation Service of
New South Wales, starting as a
junior extension officer and progressing through Research Officer
and Officer-in-Charge of a Research
Centre to take c h a r g e of Soil
Conservation Service research for
fourteen (14) years. Peter's first love
was always soils and he can be justly
credited with getting the "Soil" into
the Soil Conservation Service. This
he achieved by increasing, at all levels, the awareness of the importance
of soil properties in land capability
assessment, land systems mapping,
evaluation of construction materials,
development of sustainable land
management systems, and development of ecologically sound methods
of rehabilitating degraded lands. He
instigated most of the first rigorous
soil surveys carried out by t h e
Service and was very influential in
establishing the Service's current
Soil Survey Section. Many current
and former officers were encouraged to take on and pursue their
soils work by Peter and received
hands-on-training in soil description,
survey and analysis.
He has written a widely known
and sought after text on soils in New

South Wales, and a revised edition is
awaiting printing. He has also edited
significant soils texts, namely a
Glossary of T e r m s for Soil
Conservation, and Conservation
Farming.
Since his r e t i r e m e n t in 1989,
Peter has taken on the part-time
position of Editor of the Journal of
the Soil and Water Conservation
Association of Australia.
Branch Executive
At the Annual General Meeting on
29th July the executive was re-elected for 1991/92.
Peter Walker, President
Sue Bannerman, Secretary
John Aveyard, Treasurer
Pam Hazelton, Functions Director
David Marston,
Soils News Correspondent
Changes
Deny Thomas is spending the year
in Birmingham, UK.
Staff of t h e Soil Conservation
Service of NSW have been CALMed
by amalgamation with the Lands
D e p a r t m e n t , Valuer G e n e r a l ' s
Department and perhaps Forestry
Commission into a new Department
of
Conservation
and
Land
Management (CALM). The structure and responsibilities of the divisions in the new department are still
being determined but it is certain
that management levels are being
reduced to "right-size" the organisation.
Co-ordinating Land R e s o u r c e
Assessment in Australia
Neil McKenzie of CSIRO, Soils,
Adelaide presented a talk at the
AGM on his recent report to t h e
Technical Committee on Soil
Conservation.
His main conclusion was that:
There is a serious lack of reliable
information on the soil and land
resources of Australia. Acquiring the
basic information n e c e s s a r y to
address contemporary problems of
land planning and management will
require a doubling of funding and
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two decades of well focussed land
resource assessment as a minimum.
Some of his key recommendations are:
• Less emphasis should be placed
on detailed mapping across complete study areas during the routine survey program and multiscale or nested surveys should be
used. Information should be provided at a level of detail proportional to the intensity of land use.
• Intensively used lands (2% of the
continent) should be surveyed at
a scale of 1:50,000, and lands used
for extensive a g r i c u l t u r e and
forestry (15% of the continent) at
a scale of 1:100,000. Both survey
scales should include more intensive mapping of key areas (10 to
30% of the study area) at approximately five times the scale.
• T h e semi-arid and arid lands
should have soil-landscape information available at a scale of
1:500,000. A synthesis of existing
data supported by the manual
interpretation of satellite imagery
by experienced operators is the
most efficient solution.
• A Network of Australian
Reference Sites (with an agreed
minimum data set) should be
established to provide a representative sample of the dominant
soils in each region. T h e sites
would be identified and characterised during the survey program and will provide substantial
benefits at a local, regional and
national level.
• T h e funding b a s e for land
resource survey should be broadened. Acquisition of funds from
various sectors and all tiers of
government should be pursued.
The geoscience mapping accord
involving Commonwealth, State
and Territory governments provide substantial benefits at a local,
regional and national level.
• The lack of well trained field staff
is a major impediment to t h e
accelerated program of land
r e s o u r c e a s s e s s m e n t . Two or
three high quality postgraduate

courses should be endorsed by
the Technical Committee on Soil
Conservation to ensure a steady
supply of well trained practitioners.
WA Branch News
Dr Lyn Abbott was an Invited
Speaker
at t h e
Australian
Microbiology Society Society
Meeting held at the Gold Coast,
Queensland, recently. More than
1,200 people
attended
the
Conference. Lyn was also part of a
contingent who attended the 3rd
European
Symposium
on
Mycorrhizas in Sheffied on 19-23
August. Lyn and David Jasper presented invited review papers.
Assoc. Prof. Bob Gilkes spent six
weeks overseas, two weeks in the
U.K. visiting t h e Universities of
Newcastle and Reading and t h e
English China Clays Limited in
Cornwall. He also a t t e n d e d t h e
Euroclay Conference in Dresden
and the Eurolaterite Conference in
Berlin. Bob also gave lectures at the
University of Munich, at the Centro
di Studio per I Colloidi del suolo in
Firenze, at the CNR instituto per la
Chimica del Terreno in Pisa and at
the INRA-ENSA, Science du Sol at
Montpellier.
Also overseas, Steve Loss was
one of many from the Soil Science
Department, U.W.A., who attended
the International Society of Root
Research Symposium held in
Vienna, Austria, during the first
week of September. Steve is also
due to visit ICARDA, Aleppo, Syria
before returning to Australia.
Dr John Papasylianou, from the
Agricultural Research Institute in
Nicosia, Cyprus, spent a month visiting the Soil Science Department
(U.W.A.) on a Soil Fertility Fund
Visiting Fellowship. John has developed new techniques for tissue analyses on nitrogen deficiency and he
worked with Alan Robson's group
and t h e W.A. D e p a r t m e n t of
Agriculture.
Professor Quirk a t t e n d e d a
NATO W o r k s h o p at Cornell
University, New York during
August, where he gave a paper entitled "Particle interaction and clay
swelling" and was involved in another on "Clay microstructure".

Ved Kumar Phogat returned to
Haryana Agricultural University in
Hissar, India, after having gained
his PhD for his t h e s i s entitled
"Studies of soil structural status and
stability by application of computerassisted t o m o g r a p h y to X- and
gamma-ray attenuation". Also leaving the D e p a r t m e n t were Bill
Crabtree, to take up a position in
Esperance as an Extension Officer
for t h e W.A. D e p a r t m e n t of
Agriculture, Tom McCredie, who
took up a new vocation in t h e
Eastern
States,
and
Irene
McKissock, who left for an extended holiday through England and
Scotland.
Dr Rai Singh returned from India
to continue work with Prof. Graham
Aylmore on the mobility of pesticides in soil and groundwater contamination/. Dr Niels Roling, an
international extension expert, gave
a successful public l e c t u r e . Dr
Roling,
from
Wageningen
Agricultural University in the
Netherlands, visited W.A. from 23
July to 7 August with Dr Janice
Jiggins, who is a social scientist
working as an independent consultant in rural development. Dr Roling
was sponsored by the CSBP Golden
Jubilee of Agriculture Fellowship.
Professor Aan Robson has been
invited to become a member of the
Advisory Panel for Cooperative
Research Centre for Soil and Land
Management in South Australia.
Two new appointments at the
W A Department of Agriculture are
Paula N e e d h a m , from t h e Soil
Conservation Service (NSW), who
is working with Geoff Moore on an
NSCP funded Land Capability Study
and Noel S c h o k n e c h t , from the
Department of Conservation and
Environment (Bendigo), who is also
working on a 5 year NSCP_ project
involving Land Resource Surveys
and capability studies based
between Lancelin and Dongara.
Gerard Grealish (WADA) and
Simon Cook (CSIRO) are working
together on a remote sensing project, jointiy funded by the two organisations.
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(WA Branch) Soil Science
Conference, Albany, WA
"Soil Science and the
Environment"
Following are a summary of the
papers and posters presented at the
Conference. Proceedings are available
from
Keith
Lindbeck
(Department of Mines, "Mineral
House", 100 Plain St, East Perth,
W A , 6004, phone: (090 222 3437)
for $20.00 collected and $25 posted
in Australia. A full report of the
Conference will be in the next issue
of Soils News.
PAPERS
Session I - Microbiological
processes
1. Predicting benefits of VA mycorrhizas in pastures. L.K. Abbott,
A.D. Robson, C. Gazey and M A
Scheltema.
2. The effect of low temperatures
on the growth and nodulation of
Lupinus
angustifolius
cv.
Yandec. S.C. Peltzer, L.K.
Abbott, J.G. Howieson.
Session II - Forest/vegetation
dynamics
3. The impact of fencing on soil,
flora and soil fauna in remnants
of open Jam-York Gum woodlands in the Western Australian
wheatbelt. A. Scougall and J.
Majer.
4. Influence of soil and site factors
on the productivity and drought
susceptibility of Pinus radiata in
the Blackwood Valley Region of
Western
Australia.
J.F.
McGrath, D. Ward, P.J. Jenkins
and B. Read.
5. Soil water dynamics in the jarrah
forest AJ. Peck and S.C. Ward.
Session III - Minesite soils
6. T h e reaction of copper and
hypochlorite with minesite soils
in relation to fungicidal activity.
R.G. Gerritse, J A Adeney, G.
Baird and I. Colquhoun.
7. Soil water investigations within
the native j a r r a h forest and
rehabilitated bauxite minepits in
south-west
Australia.
J.
Ruprecht.

Session IV - Major soil elements
8. The reaction between phosphate
and air-dry soil. RG.V. Bramley
and N J. Barrow.
9. Residual phosphate fertilizer
compoiunds in soils: their
effects on the relationship
between plant yield and soil test.
V. Kumar, R.J. Gilkes and
M.DA Bolland.
10.Evaluation of a nitrification
model. N. Bootsma and I.R.P.
Fillery.
11.Modelling nitrate leaching
through a soil profile. M.L.
Sharma, P.G. Kin and J.D.
Byrne.
12. The increasing impact of potassium deficiency in agricultural
soils of south-western Australia
and its possible engvironmental
impact. B.J. Leach and J.F.S.
Easton.
Session V - Minor soil elements
and testing/survey
13. Comparison of the behaviour of
Cd, Co, Ni, Zn and Hg in soil.
N.J. Barrow.
14. Selenium in the soil - where does
it go? B.R. Whelan and N.J.
Barrow.
15. A quick test for the diagnosis of
sub-soil aluminium toxicity on
the yellow earths of Western
Australia. L. Barton, G.S.P.
Ritchie and SJ. Carr.
16. Gypsum application to the surface of yellow earths with subsurface aluminium toxicity.
C.D.A. McLay, G.S.P. Ritchie,
W.B. Porter and A. Cruse.
17. Discrimination by soil survey of
soil properties relevant to management. R.J. Harper and R.J.
Gilkes.
18. Regional soil and land resource
mapping in the south-west of
Western Australia. B.R. Pursie
and J. Dixon.
Session VI- Soil management
and soil water
19. In situ sampling of soil water for
measurement of water quality.
E. Shimojima and M.L. Sharma.
20. The effect of winter grazing on
infiltration, pasture productivity
and water use. A.P.B. Proffitt, S.

Bendotti, M.R. Howell and J.
Eastham.
21. Components of the soil water
balance under Eucalyptus camaldulensis and Chamaecyutisus palmensis planted for salinity control. J. Eastham, P. Scott and R.
Steckis.
22. In Situ decomposition of lupin
stubble. C.A. Russell, I.R.P.
Fillery and L.K. Abbott.
23. Effect of forest clearing on soil
temperatures. A.J. Peck and
D.R. Williamson.
Session VII - Land degradation
24. Stubble retention for wind erosion control in Western
Australian farming systems. D J.
Carter, P.A. Findlater and SJ.
Porritt.
25. Landforms and salinity of the
upper Denmark Catchment. R.
Ferdowsian and K Greehnam.
26. A review of salinity on the south
coast of Western Australia. D.J.
McFarlane.
POSTERS
Division I - Land management
Planning for soil-water management.
Viv Read.
Irrigation scheduling using a computer water balance model. P.L.
Cock and W.C.Scott.
The
On-Farm
Monitoring
Handbook. Natalie Hunt and R.J.
Gilkes.
The effectiveness of West Australian
Department of Agriculture's south
coast fertilizer extension programme. Peter Hocking.
Division II - Improved fertilizer
practices can prevent
eutrophication
Fertiliser practices must be altered
to save Albany harbours. Ashley
Prout. Phosphate and sulphate
absorption properties of soils from
the coastal plains of the south-west
of Western Australia. R.C. Jeffery,
D.G. Allen, RA D'Ercole.
Phosphorus losses and gains from
soils amended with piggery effluent
of lime resides from effluent treatment. D.M. Weaver and G.S.P.
Ritchie.
Utilisation of synthetic rutile plant
water as amendments for sandy
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soils. Amelia Mosquera-Pardo and
Bob Gilkes.
The interaction between topsoil
water supply, nitrogen supply and
subsoil aluminium toxicity. SJ. Carr
and G.S.P. Ritchie.
Lime treated and settled piggery
effluent as a source of nutrients.
G.S.P. Ritchie and D.M. Weaver.
Aluminium toxicity in sub-clover
seedlings grown in solution culture
with low oxygen concentration.
Mark Whitten and Gerry Ritchie.
In situ N-15 labelling of lupin root
material. C A Russell, I.R.P. Fillery
and L.K Abbott.

GEORGE W.
BRINDLEY
LECTURE
Emeritus Professor J.P. Quirk,
Faculty of Agriculture (Soil
Science and Plant Nutrition), The
University of Western Australia
has been chosen to give the 1992
George W. Brindley Lecture by
the Clay Minerals Society of
America. The Plenary Lecture is
to be delivered at the joint
Annual Meeting of the Clay
Minerals Society and the
American Society of Soil Science
next November in Minneapolis.
Professor Quirk's lecture topic
will be - "The Nature and
Significance of Interparticle
Forces in Clay-water Systems
and Soils". Earlier this year
Professor Quirk was admitted to
the degree Doctor of Agricultural
Science honoris causa in The
Uiversity of Western Australia.
Prof. Quirk is currently a member of the Executive of the
Australian Academy of Science as
Secretary (Biological Sciences).

TALKS
Summary of a talk titled
"Integrating Science and
Engineering in Environmental
Consulting - Coronation Hill
Erosion Stability Study", by Dr
Rob Loch and Mark Silburn of
Land Management Research
Branch, QDPI, presented to the
Australian Society of Soil
Science Inc., Queensland
Branch on 1 5 . 5 . 9 1 .
Coronation Hill lies within what was
the Kakadu Conservation Zone, a
small mineral-rich area in the south
of the Kakadu National Park. The
Resource Assessment Commission
was required to assess the social,
economic, and environmental consequences of both the gold mine at
Coronation Hill and of mining in the
Conservation Zone. To answer these
questions, a number of consultancies were commissioned, including a
study (the basis of this talk) by
Silburn, Loch, Connolly and Smith
of likely sediment movement from
the dumps of waste rock to be produced by the mine. As the South
Alligator River is only about 100m
from Coronation Hill the potential

for sediment from the dumps to
enter the river and travel considerable distances was of concern.
As the waste rock had not yet
been excavated, measurement of its
properties was a challenge! Rock of
similar geology from nearby mines
was sampled, and infiltration capacity, sediment properties and erodibility parameters measured in the laboratory.
Single event runoff models (KINCON and ANSWERS) were used to
predict runoff from storms of 1 in 10
and 1 in 100 year return periods, and
for
Probable
Maximum
Precipitation. Erosion, deposition,
and sediment sizes for those runoff
events were predicted using the
CREAMS erosion model.
The proposed waste rock dumps
were bench/batter structures, with
the benches serving as channels to
carry runoff to a central channel
formed from the Haul Road. Runoff
modelling indicated t h a t b e n c h
channel capacity may not be adequate to carry the flows likely to
occur, and increase in bench channel capacity was r e c o m m e n d e d .

Flow velocities in the Haul Road
channel would be high, and were
also of concern. Erosion modelling
indicated that material eroded from
the steep batter slopes would largely
deposit in the bench channels. The
batter slopes could be made less
erodible by surface covers of plant
material or stone mulches, or by
reducing gradients. The sediment
loads predicted to exit the bench
channels were low by agricultural
standards, but were high relative to
s e d i m e n t loads in rivers of t h e
Kakadu region.
A range of alternative waste rock
dump structures were subsequently
tested, showing that sediment movement from t h e d u m p s could be
reduced to acceptable levels.
Ideally, consultancies apply readily-available knowledge and techniques. If new techniques a n d / o r
knowledge are needed, it is very difficult for the work to meet budgets
and deadlines. Often the client asks
for data, but wants interpretation as
well.

RIVERINA BRANCH NEWS
Journal of Soil Science in March
1990 (Vol 41, pp 147-156). Mark was
the sole author. The award, known
as the silver Jubilee Award, is presented annually for the best paper
by a scientist under 35 years of age
in the year of publication.

Congratulations to Mark Conyers,
Chemist, Agricultural Research
Institute, Wagga.
T h e British Society of Soil
Science has recently awarded its

1990 publication medal to Mark.
The award was for a paper entitled "The control of aluminium solubility in some acidic Australian
soils", which was published in the
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Mark received his Bachelor of
Natural Resources from UNE in
1978 and his M.ScAgr. degree from
Sydney University in 1983.
He worked in industry for some
y e a r s before joining the NSW
Department of Agriculture in July
1985. Based at t h e Agricultural
Research Institute Wagga, Mark
has undertaken research into soil
acidity. He is currently enrolled for
a part time P h . D . at La T r o b e
University with Nick Uren.

REPLY TO 'A NETWORK OF
AUSTRALIAN REFERENCE SITES'
In his letter in Soil News (April
1991) Dr Neil McKenzie puts the
case for the establishment of a network of Australian soil reference
sites. While I agree with much in the
letter there are a number of technical issues which need to be clarified.
I am speaking from the point of view
of a soil surveyor and as someone
who has had to make use of soil survey information.
Firstly, there is a need for 'routine
mapping' as a prerequisite to the
selection of sites where more
detailed 'point data' is collected. The
identification of the basic pattern of
soil variation on the landscape is
necessary for the extrapolation that
maximises the information return
from detailed point data. The development of data bases is an iterative
process with the information available for each soil landscape increasing with the number of observations
and measurements. The addition of
detailed point data will greatly
increase the information on the
more agriculturally important and
urbanised soil landscapes.
Secondly, soil morphology is
devalued in Dr McKenzie's letter.
The value of soil morphology should
not be overlooked as it can be used
to identify soil classes such as cracking clays, self-mulching soils, fragile
surface soils, hardsetting soils

(although it is getting more difficult
to define these adequately), texture
groups, duplex soils, poorly drained
soils, krasnozems with subplastirity,
sodic subsoils and so on. To limit
the use of soil morphology is to
largely ignore a large part of soil
classification history in Australia
which despite its limitations is still a
valuable data base. The new classification being developed for
Australian soils is likely to improve
the usefulness of classification systems.
The use of localised great soil
group or Factual Key units such as
Sofala red podzolic soils or Bathurst
red duplex soils has the potential to
provide more useful information for
landusers. Relationships between
soil morphology and other quantitative measures are stronger at the
local level than the regional or
national levels. The failure of some
studies to detect these relationships
may be a consequence of measuring
soil properties (like surface infiltration or organic carbon) whose variation is controlled more by management of the soil than the inherent
soil properties.

have long experience in their areas
and their advice, particularly on the
location of reference sites should be
sort. This local involvement will also
increase the communication
between soils people and practitioners.
The final point is that monitoring
'virgin' or 'pristine' sites is of limited
value. These often have soils in a
physical and chemical condition
which cannot be maintained under
agricultural production. More value
would be gained by monitoring soils
under agricultural production looking at sites with the most common
agricultural practices or looking at
those with the most extreme agricultural practices. Absolute values of
soil properties would be used to estimate the effect of the agricultural
practices on productivity and degradation. The question also arises as
to whether trial plots or paddocks
under commercial production
should be used.
Dr McKenzie has made a good
start to setting up a network of
Australian soil reference sites but I
feel the hard part, to make it a reality still needs to be tackled.

Thirdly the network should make
use of local practitioners such as
extension officers (agronomists and
soil conservationists) and engineers
and so on. Many of these people

Brian Murphy
NSW Dept. Conservation
and Land Management,
Cowra

REMEMBER:
If you are coming to the 1992 Conference,
please fly the official carrier
PAGE 15

THIRD INTERNATIONAL SYMPOSIUM ON
PLANT-SOIL INTERACTIONS AT LOW pH
12-16 September, 1993
Brisbane, Queensland, Australia
PURPOSE
Acid soils limit agricultural production throughout the world; their
management is reliant upon a thorough understanding of plant-soil
relationships at low pH. T h e
Symposium will provide delegates
with an opportunity to exchange
information on the management of
acid soils for sustainable agricultural
production, and to review contemporary research on all aspects of acid
soil ameloiration. Delegates will be
able to gain an appreciation of the
acid soil problems faced by farmers
and research workers in Australia.
PROGRAM
The program will comprise invited and contributed oral papers and
p o s t e r s in t h e following t h e m e
areas:
• Chemistry and Physics of Acid
Soils
• Microbial Activity in Acid Soils
• Faunal Activity in Acid Soils
• Mechanisms of Acid Tolerance of
Plants
• Selection and Breeding of AcidTolerant Plants
• Diagnosis and Correction of Acid
Soil Infertility
• Socio-economic Aspects of Acid
Soil Management
• M a n a g e m e n t Systems for
Agriculture, Horticulture and
Forestry on Acid Soils.
T h e s e t h e m e areas should be
regarded as flexible. The final program will depend on the nature and
number of papers submitted.
Internationally-recognised scientists will be invited to give keynote
papers in each of the major theme
areas. The invited papers will be
published. Abstracts of contributed
p a p e r s will be reviewed by t h e
Symposium Program Committee,
and assigned to the appropriate sessions for oral or poster presentation.
A 'Program and Abstracts' document will be available to all delegates at the Symposium.

TOURS
Pre-Symposium
A tour of 2 days' duration will be
held in south-east Queensland on
Saturday 11 and Sunday 12
September, 1993. T h i s tour will
d e p a r t from Brisbane, visit t h e
scenic Sunshine Coast, and inspect
acid soils research in Cropping, horticultural, pasture and forestry areas.
Post-Symposium
The Symposium will conclude on
Thursday 16 September, 1993 in
time for delegates wishing to participate in the 4 days' tour to fly to
Canberra. After visiting places of
interest in Canberra, the participants
will travel through southern New
South Wales and Victoria. The tour
will conclude in M e l b o u r n e on
Monday 20 September, 1993 in time
for delegates (if they so wish) to
continue by air to Perth, Western
Australia to attend t h e XII
International Plant Nutrition
Colloquium.
A possibility exists for a PostSymposium tour of New Zealand
immediately after the conclusion of
the Symposium. This tour would
focus on acid soils and their management, and also provide an opportunity to view some of the magnificent s c e n e r y in that country.
Duration of t h e tour would be
approximately one week; it will proceed only if sufficient interest is
e x p r e s s e d by m e a n s of t h e
Preliminary Reply Form.
OTHER ASSOCIATED
MEETINGS
The Symposium will immediately
precede the XII International Plant
Nutrition Colloquium which is to be
held at the University of Western
Australia, P e r t h from 21 to 24
September, 1993. The Colloquium
will be followed by a two-day symposium on 'Zinc in Soils and Plants' (27
and 28 September, 1993). This symposium will be held also at t h e
University of Western Australia.
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T h e 10th Australian Nitrogen
Fixation Conference will be held in
Brisbane, Queensland from 28
September to 1 October, 1993. The
program will include Nitrogen
Fixation (symbiotic and non-symbiotic), Legume Nodulation, PlantMicrobe Interactions and Ecology of
Diazotrophs. The first circular for
this conference will be available in
1992.
LANGUAGE
T h e official language of t h e
Symposium will be English.
Simultaneous translation facilities
into other languages will not be
available.
TRAVEL
QANTAS Airways Ltd has been
appointed official international carrier to the Symposium. QANTAS
offices and agents throughout the
world will be happy to assist deleg a t e s with t h e i r travel plans to
Australia. Further information will
be given in t h e Registration
Brochure.
LOCATION AND
ACCOMMODATION
The Symposium will be held at
the Hyatt Regency, Coolum, a resort
located on the coast approximately
120 km north of Brisbane.
SYMPOSIUM
CORRESPONDENCE
If you want to have your name on
t h e mailing list for t h e Second
Announcement,
contact the organisers
BEFORE 31 JANUARY 1992, atLow pH Symposium
Australian Convention and Travel
Services Pty Ltd
GPO Box 2200
CANBERRA A.C.T. 2601
AUSTRALIA
Tel +61.6.2573299
Fax +61.6.2573256

