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ANU and CITA
may affiliate
with view to
amalgamation
The ANU and the Canberra Institute of the Arts may affiliate with a
view to working towards a full
amalgamation by 1 January 1991, the
Vice-Chancellor, Professor Laurie
Nichol, has told the ACT Government's inquiiy into amalgamation.
Professor Nichol said there was
strong support within the ANU and
from CITA for a merger of the two
institutions. However, it was not yet
definite that amalgamation would
proceed.
He said some academic links were
already established in art history and
joint language courses, and, because
of the close proximity, it would be
relatively easy to share facilities such
as the libraries and introduce communications systems and computer
cross-links.
Professor Nichol said that a merger
with CITA would aUow the ANU to
broaden its disciplinary base
in
'quite a different and exciting way*
and that CITA, because of its combined local, national and international roles, shared a perspective similar to that of the ANU.
Council, at its meeting today, will
consider authorising the Vice-Chancello r to negotiate and sign the final
form of the Affiliation Agreement
with the Institute and to arrange for
the drafting of an Affiliation Statute.
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ACT Government to look
at merger options soon
The ANU, in its submission to
the ACT Government's Select
Committee on Tertiary Amalgamation, has reported opposition to
the proposed merger by 'the clear
majority of staff and students' and
put forward the University's
suggestions of alternatives.
The submission to the committee,
which is inquiring into the amalgamation of the ANU, the Canberra College
of Advanced Education (CCAE) and the
Canberra Institute o f the Arts (CITA),
outlined the Federal Government's
plans for the merger and the advantages
and disadvantages for the ANU if it proceeds.
The committee, comprising Dr Hector
Kinloch (chair), Mr Bill Wood and Mr
Gary Humphries, heard evidence from
each of the institutions, their academic
staff associations and postgraduate and
students* associations, and will report
back to the ACT Government on 27
July.
The ANU noted the *great apprehension' of some staff toward the changes
under the proposed amalgamation.
Speaking to the ANU submission, the
Vice-Chancellor, Professor Laurie
Nichol, said that the Committee on the
Future of the ANU, which was set up to
consider the University's future role in
the new unified national higher education system, would look at a number of
options, including:

Setting the scene . .

Ms Judith Clingan, A.M,, the University's Creative Arts Fellow, preparing her new
piece of music theatre, Terra Beata — Terra Infirma, of which she is composer,
musical director and designer. Fifteen solo singers, a chorus and instrumental
ensemble will take part in the music theatre, which will be staged at the ANU Arts
Centre from 27 to 29 July, Photo: Sandie Velzen.

• separate identity with increased collaboration and co-operation between
separate institutions,
• affiliation,
• federation, and
• full amalgamation.
The 15-member Committee on the
Future of the ANU, chaired by the ProChancellor, Sir Geoffrey Yeend, intends
to meet by the end of the month.

Unacceptable
The ANU submission to the select
committee stated firmly that one suggestion which the ANU would find unacceptable would be to split The Faculties off from the ANU and to join it with
the CCAE as the University of Canberra.
A main disadvantage of the proposed
amalgamation was the concern that in
merging insititutions with different missions and different approaches to teaching there would be a levelling of standards towards a common mean, and a
blurring of objectives.
The submission said that the academic
standards of the University, upon which
its high national and international reputation depended, was perceived to be
under threat should amalgamation occur.
The Chairman of the Board of The
Faculties, Professor Eric Bachelard, told
the inquiry that the decison by the

CCAE in February this year to change
the titles o f principal lecturers and
heads of schools to associate professor
and professor had caused very real concern within the University community.
He said. There are people in the ANU
who had international reputations of the
highest repute who were still n o t
professor, and for this to happen basically overnight and without, as far as we
could see, scrutiny by university terms
as to the academic merit of those appointments . . . it upset people quite
considerably, and I do not think that we
should hide from that.'
The ANU Staff Association, in its
submission, said the highest priority for
the ANU as a single institution was to
integrate fully The Faculties and the Institute of Advanced Studies. This would
ensure that the two could not be separated in the mistaken belief that they
were not interdependent.
The ANUSA told die committee it was
firm in its belief that an amalgamation
in the form proposed by the Minister
for Employment, Education and Training, Mr Dawkins, was unacceptable and
would be detrimental to higher education in the ACT. There were ways that
could preserve both the aims and integrity of the individual institutions and
which would satisfy the Government's
criteria.

Submission from CCAE
Speaking
to
the
CCAE
submission, the College Principal,
Professor Roger Scott, said that
while
the
college
favoured
amalgamation with the ANU, the
most urgent need at the moment
was for its redesignation as a
University of Canberra.
He said the delay in deciding the future of the college was seriously hampering its capacity to attract new students, to keep good staff and to attract
quality staff.
Professor Scott said that if the college
became a University of Canberra - and
he believed it met the AVCC criteria for
university status - it would attract more
students because the demand was for
university degrees, not college degrees
and diplomas. The college felt also that
as a university it could get additional
funding support for programs the ACT
Government saw as important and
could continue its strong regional role
serving the local community, as well as
seeking a greater national identity.
He told ^ e committee that the
CCAE's first preference was for a merger
with ANU under the terms that had
been negotiated, because of its worries
in terms of safeguarding its mission and
in becoming isolated, with attendant
budget implications.
Its second option would be, as a University of Canberra,to work within a

network of affiliations which would include formalising its association with
CITA by providing a similar environment to that offered by the ANU.
It had never found a ^federation concept' desirable or attractive, he said.
The CCAE Staff Association president,
Mr James Hanratty, told the conimittee
that the concept of separate campuses
for the ANU and CCAE contained in the
ANU 'federation' model would alarm
the college. What the CCAE wanted was
equity - time off for research and equal
funding.
He said the concept of 'colleges' was
becoming meaningless in the current
environment of amalgamations and this
was why it was imperative that the college be made a university and that the
merger with ANU should take place. A
fundamental change was needed to give
the CCAE a status which it feels it deserved.
CCAE staff, he said, had found it patronising that ANU staff seemed to regard them as 'minor academics' with no
research input
In respect of academic titles, Mr
Hanratty said it had been difficult to
recruit staff until principal lecturers at
the CCAE were redesignated 'assistant
professor*. Now the college was
receiving a f l o o d o f applications.
Belonging also to a designated
university would improve staff morale,
he said.

Inside: special greenhouse supplement

Does Australia really have a
current account problem?
A senior economist at the ANU,
Professor J o h n Pitchford, has described as 'vastly overrated' the
role played by private foreign debt
in Australia's e c o n o m i c climate
and has warned that measures to
reduce it may lead to recession.
He challenges the widely held view
that the foreign debt is self-evidently
undesirable, and says that the costs to
society of macroeconomic measures to
reduce the deficit are so great that the
authorities must establish a case if they
are to continue to apply them.
In a paper in the winter 1989 issue of
Policy, published by the Centre for Independent Studies in Sydney, Professor
Pitchford wrote, 'During the 1980s the
deficit on the current account has risen
from its previous average of around 3
per cent of GDP and now fluctuates between 4 and 6 per cent.
*A11 manner of policy measures have
been brought into operation to try to
"correct"* what is thought to be an abnormal imbalance . . . yet [it] has remained obstinately above target levels.
*The authorities and many commen-

tators infer from that that there is still
more to be done: more dampening of
demand, more belt tightening, more
wage restraint, more sharing the burden, more emphasis on allocating resources with respect to "national
priorities".
. . Those who feel that private external debt is too high, or growing too
fast, have an obligation to establish
why the private sector cannot be relied
on to make responsible decisions about
savings, investment and borrowing.'

Investment
Professor Pitchford told ANU Reporter
that Australian governments had a
zero contribution to the current-account
deficit, and household consumption per
head had hardly risen over the past
three years.
'What's been happening is an increase in private business spending,' he
said. 'There has been a surge of investment, particularly in housing, the
construction of tourist hotels and office
buildings, and the purchase of business
equipment, such as computers. Some of

this is being financed from overseas
borrowing.
'There has been borrowing to the
extent that there are not enough
household savings.
'There has been concern that this
has got close to too-fast economic
growth, leading to inflation. This has
caused the Government to respond with
high interest rates and tight monetary
policy.
'In response, as funds have become
expensive, business has cut back on its
spending in the past three or four
months.'
Professor Pitchford said he believed it
was entirely appropriate to use macroeconomic policies to prevent inflation
from rising.
But there was always a danger, and it
happened in almost every era of tight
money Australia had had, that these
measures went too far and caused
recession.
'In the December quarter of 1988,
GDP was $89 billion, which if sustained
for a year would mean an annual figure
of $356 billion,' he said. 'One per cent of

Letters to the Editor
Globe Theatre
proposal
Your last issue reported on Council's
discussion of the proposed Globe Theatre development, and showed the
model of the planned building complex including the 'replica of Shakespeare's second Globe Theatre'.
The report indicated that Council
will be seeking advice on two aspects,
firstly the legal implications of the development, which involves commercial
exploitation of University land, and
secondly the academic implications of
the linked proposal for a Chair of
Shakespearian studies.
May I raise other issues vital to decisions on this proposal? These are questions of urban design, of the built environment and the symbolic statements
buildings make. They are crucial for a
development located in an area as sensitive as the shores of Lake Burley Griffin near the Parliamentary Triangle.
The foreshores of Lake Burley Griffin
are not just pleasant recreation areas,
or prime real estate. They are an integral part of Burley Griffin's plan for
Canberra as the national capital, so
hold additional significance both for
planning decisions and as historic
legacy. Any development there must
take account of this and the symbolic
significance of the Central Basins area
and the built environment of the Parliamentary Triangle in its environmental assessment.
Points about the value of such a theatre for drama education can be debated elsewhere. I would certainly not
query the significance of the study of
Shakespearian drama as part of the
study of Western literary traditions.
However, I would query the need for a
replica Globe as part of such studies.
Surely the particular stage arrangements and player/audience relationships of the Elizabethan theatre could
be achieved within the envelope of a
building design appropriate to the proposed setting - a building embodying
the best of current architectural trends,
and in sympathy with the buildings of
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the Parliamentary Triangle both architecturally and symbolically?
Our University has a well-deserved
reputation for the beauty^ and design of
its campus. I would hope that it will
maintain this by giving careful consideration to the wider issues of urban
design and symbolic statements in assessing the impact of this design.
It seems unbelievable that any institution sensitive to such issues in the
built environment could contemplate
placing
full-sized replica of an Elizabethan building on so unrelated a site.
Does the University, dedicated to values
which treasure authenticity, wish to
turn history into a game by creating a
toy out of context^

(Professor) Isabel McBryde

Department of Prehistory
and Anthropology

CaU for
plebiscite
According to your report (23 June)
the proposed replica of Shakespeare's
second Globe Theatre (already referred
to in the press as die 'ACT Globe Theatre') will be built on four acres of
prime ANU land abutdng Lake Burley
Griffin shores. The proposal now includes an 80 room motel, a 'museum' of
replicas of Shakespeare's London, a
restaurant, shops, car parks, a ferry
wharf, etc: like Topsy, this toy town
grows and grows.
The ANU prides itself on maintaining a beaudful campus, but the Globe
replica is just a commercial development to promote ACT tourism thinly
veiled by a cultural placebo: it will act
as a green light to other commercial
ventures on the lake foreshores. Does
the ANU after all want to see the lake
shores drown in a flurry of development dollars?
Why is the proposed Globe replica to
be built on a site that would be ideal for
the much mooted ANU medical
school? Is it not the present administration's duty to safeguard our campus
for future academic options?
You report that the ANU proposes to
lease the site rent free to Hathaway

Productions for 25 years, after which
the site reverts to the University. The
1.62 hectare site must be worth at least
$2-3 million. Is the University now a
charitable concern subsidising outside
commercial initiatives? Next, perhaps,
will be a monorail to run across the
campus linking Black Mountain tower
and the Globe replica.
Time, then, for a plebiscite to remind the Mayor of toy town that this is
a democracy.

Caroline Ifeka
Colin Groves
Department of Prehistory
and Anthropology

Committee
system
Following the publication of Professor Tennant's letter in the Reporter
(Letters to die Editor, 23 June) I write
to correct the record in relation to my
Comment piece 'Committees Serve Best
Interests of Air published in the Reporter on 9 June 1989.
That piece was intended to be a general discussion of the operation of the
committee system, with particular reference to its operation in my own faculty.
By way of example, I dealt at some
length with the procedure followed
when the admission of a part-time
PhD student to be supervised by Professor Tennant was under consideration.
I want to make it clear that nothing
in my piece should be so construed as
to call into question the competence
and academic standing of Professor
Tennant as a mathematical logician
and as a potential supervisor of the
candidate for admission. I also acknowledge that, in forming his opinion on the matter, Professor Tennant
had access to the relevant factual material and I respect his capacity to assess
the adequacy of the proposed supervisory
arrangements for the candidate and
her qualifications for her proposed
course of study.

R. G. Gushing
Faculty

Dean
of Arts

this is about $3.6 billion.
'What percentage rate of reduction in
the growth rate of GDP are we prepared
to give up because of non-specific fears
about growth in private foreign debt?'
Professor Pitchford said that one effect
of surging investment spending was that
it had led to extra demand for imports,
which had increased the current-account
deficit. He disagreed with those economic commentators who said that this
also was bad in itself and that we would
have to go into recession to reduce the
import demand.
'When demand is at its normal
level in the economy, the current account balance is produced by private
sector profitability and savings preferences,' he said.
'Let the current account be whatever
it setdes down at, when activity is at a
normal level. Business projects will either be profitable, in which case they
will pay their overseas interest, or they
will go bankrupt and be sold to others
who can make a success of them.
'Leave the private sector to make its^
own investment decisions and let i ^
find its own levels, just as with the^
currency exchange rate.'
Professor Pitchford said that nowadays it was incorrect to think in terms
of national capital markets. 'Domestic^
business may be investing simultane^
ously in America, Europe, China, Australia — the capital just flows around
seeking the highest rates of profit,' he
said.
'A current account deficit which is
not produced by governments simply
means that real capital is flowing into
investment in Australia.'

Writers in residence
A Writers in Residence program in th^
Department of English began recentl
with a two-week residency by novelis?
and poet Jennifer Maiden, and will be
extended from next week with her return and the arrival of three other
women writers.
^^
She will be joined by Antigone Kefalaj^p
Vicki Viidikas and J. S. Harry, who w i l ^ ^
spend one week, two weeks and four
weeks respectively with the department.
The writers will be available to discuss
their work with students, hold workshops and readings, and offer advice on
creative writing and possible publication
outiets. For further information, telephone exL 2703.

Symposium
A symposium. Assessment
and
Development
of Academic
Staff:
A
Contradiction in Terms? organised by the
Centre for Educational Development
and Academic Methods will be held in
the CRES Seminar Room, W. K.
Hancock Building, on 25 July.
Dr George Gordon, Director of the
Centre for Academic Practice at the
University of Strathclyde, Scodand, who
visited ANU last year, and Dr Alan
Lonsdale, of the Curtin University- of
Technology, will lead the syniiposium.

Oral history
A reunion of former residents of London House and William Goodenough
House, London, will be held in the private dining room of University House
on 26 July at 5.30 pm to discuss the oral
history project and other matters of
common interest. Inquiries may be
made to Dr Barry Smith (492358), Mr
Maurice Kelly (719266) or Ms Ann
Hone (522502).
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From theVice-Chctncellor
Research in the field
of climatic change has
p r o f o u n d importance
for the future o f Australia, the region in
which it is situated and
indeed for the world
community.
The nature o f environmental research being
undertaken
by this
University once again
reinforces the excellence o f its national and
international reputation and makes a
formidable contribution to the world's pool of
knowledge.
Academics from the University's research
schools and faculties and, in particular, its
Centre for Resource and Environmental
Studies, both individually and collectively have
kept the University in the forefront of climatic
research. The Centre has adopted a modem,
interdisciplinary approach and has been
^ v o r k i n g on the problems associated with the
environment for the past 17 years.
The University is justifiably proud of the
diverse research being undertaken by its
scientists and researchers, a selection of
^ ^ h i c h is contained in this special supplement
^ f ANU
Reporter.

j'.u.JZlJ

L.W.
Nichol
Vice-Chancellor

Suddenly, everyone is talking about the greenhouse effect - and what we as individuals might
do about it at a personal level. In the past week
or so, newspapers have carried reports about the
Prime Minister's support for an Antarctic Park
and his proposals - to be put to the South Pacific
Forum meeting in Kiribati - that Australia is
willing to fund a network of stations throughout
the region to collect data on sea levels, water
temperature, rainfall and atmospheric pressure.
At least, that will be good news for Kiribati,
whose tiny island nation of 68,000 is due to
disappear within a generation unless rising sea
levels are slowed or stopped. The holes in the
ozone layer are no longer claimed by UFO
spotters as the entry and exit points for galactic
visitors, but were cited as the reason why the
Soviet chess team initially showed reluctance to
attend the 1990 world championships in New
Zealand: skin cancer risks from excessive
ultraviolet radiation. A recent issue of Scientific
American
says that global warming due to
accumulated heat-trapping gases was predicted
at the turn of the century, but it was nearly 60
years before any systematic research on the
subject began. At ANU, work has been
progressing for 20 years. In this special supplement of ANU Reporter the body of knowledge being accumulated by University research teams
in widely separated disciplines is seen to be
making a major contribution to tackling the
problem of what Australia - and the world can do about it. The newly born ACT
Government is taking a lead in the community
by using recycled paper for letterhead and other
documents. We wish we could have brought you
this information on unbleached, recycled paper.
This is something we're working on.

Professor Ralph Slatyer
I think t h a t people
around the world now
recognise that the capacity o f the global environment to tolerate
the impact o f even the
present world populations and present practices, let alone future
ones, is being
exceeded.
They are looking t o governments to show
leadership in these matters and take the tough
decisions necessary to ensure our future.
The total impact o f human beings on the
global environment is the product o f the number of people and the impact each makes on
the environment. The world community must
address both o f these factors urgently if our
activities are to be ecologically sustainable.
I t is now evident that national parks and other
reserves, by themselves, are inadequate to
conserve the world's genetic resources, particularly if global climatic change occurs. We
urgently need new conservation practices
which ensure that areas outside reserves are
effectively conserved. Increasingly,
international collaboration will be needed to
resolve these problems. This will mean that
the role o f national governments will become
progressively more important than provincial
governments.
Professor Slatyer provided the above comments for this
special supplement while Director of the ANU
Research School of Biological Sciences, He began work
as Chief Scientist to the Government a few days ago.

Facing a tough international challenge
^A number of environmental
issues have already created international conflicts - power-station
fallout in the form of acid rain,
hazardous wastes in shared rivers
nd seas. In places such as Antarctica, nations have attempted to
negotiate a treaty before conflict
over resource exploitation occurs.
Many nations have already signed a
1987 protocol for the protection of the
ozone layer. This requires the parties to
reduce non-essential uses of chlorofluorocarbon and halon gases. A recent international ministerial conference
agreed that the goals of the protocol
were too conservative and that the gases
could be eliminated by the year 2000.
On 11 March 1989 Australia and 23
other countries signed the Declaration
of The Hague, which sets out to protect
the earth's atmosphere. The countries
will endeavour, through the United Nations, to combat warming of the atmosphere and will provide compensation
to those countries which would suffer a
special burden as a result of decisions
taken to protect the atmosphere.
Professor Stuart Harris is Convener of
the Northeast Asia Program of the Research School of Pacific Studies. He was
Secretary of the Commonwealth Department of Foreign Affairs from 1984 to
1988 and before that Director of the
University's Centre for Resource and
Environmental Studies.
In April Professor Harris delivered a
seminar on the international-relations
aspects of atmospheric change. He discussed the precedents of acid rain in
Europe and the pollution of the Rhine
River. He pointed out that despite se-

vere and evident damag^e there was a
long period of denial of responsibility
and delayed action, until research could
point the finger more precisely. Though
there were technical and not extremely
cosdy solutions available - filters on
smokestacks and so on - these international conflicts had .taken a long time to
resolve.
Yet the European problems seem simple compared to the complexities of
other atmospheric issues. For a start,
more countries, with differing economic
standards, are affected. In relation to the
ozone layer, if developed countries find
alternatives to chlorofluorocarbons, they
will still need to persuade the less-developed countries to forgo the use of the
damaging gases.
At least there is a relatively obvious
technical solution to the use of chlorofluorocarbons: find a substitute. With
regard to the greenhouse effect, the
problem is much more complex, with
many of the causes still unclear, the
consequences far from being definable
and the likely distribution of the impacts still not understood.
More research is needed into each of
these aspects; a substantial effort is already under way. Only very recently,
however, has the potential severity of
tiie problem been widely accepted.
Looking for solutions will be no less
complex. Professor Harris says. Our environment is a resource that is being
overused, and measures will be needed
to reduce that use to a sustainable level.
In a national context this is difficult
enough, but ultimately a government
can impose a solution. This is not possible internationally; getting international
agreement will not be easy.

Significant differences may occur between the developed countries, which
have been responsible for most of tiie
carbon dioxide eniissions to date, and
the less developed countries.
The poorer countries may not want to
bear the costs of reducing carbon dioxide emissions until their living standards
catch up with those of the richer countries. Brazil has already rejected what it
sees as US interference in the management of its rainforests. And if
Bangladesh is flooded by rising seas,
would it have the right to sue Australian
coal exporters for compensation?
International agreement will need to
reconcile conflicts between different
countries which will reflect, among
other things, conflicts between different
interests and regions within countries.
Professor Harris says that in Australia,
if burning coal is seen as a major source
of atmospheric carbon dioxide and action is proposed to reduce its use and
export, then coal-mining and -consuming industries and regions (all those that
use electricity from coal-fired power stations) will defend their enterprises and
have an interest in resisting remedial
action.
They will point to what will undoubtedly be seen as inequities between any
measures taken against coal-dependent
industries and those against the many
other sources of carbon dioxide, even
more so if no comparable action is
taken.
Balancing these complex interests,
through regulation or price measures,
will be a massive job for governments; it
is made more complex in Australia by
the federal system.
For the reasons given, the international

task will be even greater.
Professor Harris believes that progress
in achieving effective and equitable international action will depend on many
things, including more precise information and much more public discussion
and understanding. Much time will be
needed for further research and for the
formulation of practical measures. Other
complex treaties on environmental issues - the Antarctic minerals convention
and the Law of the Sea convention, neither yet finally agreed - have taken
many years. Remedies for the greenhouse effect may take longer to be
agreed upon.
He said, 'When you're asking people
to give up something, and they can
point to any uncertainties or inequities,
then you've got a lot of persuading to
do.' But there is a need to start now, in
Australia and overseas.

Professor Harris

Environmental refugees: what prospects?
People in coastal and low-lying
lands may suffer severely from the
consequences of climatic change
in the early decades of the next
century.
With a sea-level rise of only 20 or 30
centimetres, atolls and cays could lose
their fresh water, the tidal margins of
large islands could be invaded by salt
water, sand cays and dunes could be
eroded faster tiian vegetation grows to
stabilise them, and coastal villages could
become more vulnerable to cyclones,
tsunami and surges of the sea.
The islands of the Pacific Ocean have
made a minute contribution to the
build-up of carbon dioxide in the atmosphere, but are most likely to suffer
from it For whole countries like Kiribati, Tuvalu, the Republic of the
Marshall Islands and, in the Indian
Ocean, the Maldives, a half-metre rise
in sea level would be disastrous. As
well, millions of people and their
croplands in the Ganges and Nile river
deltas could be displaced.
The Head of the Department of Human Geography in the Research School
of Pacific Studies, Professor Harold
Brookfield, has compiled research into
the implications of climatic change for
the people of the Pacific.
He says present beaches are able to
cope with a normal range of about 20
centimetres, but sea surges sometimes
exceed this. Coral growth may keep up
with rising seas but beach erosion may
increase. Tidal systems of irrigation
practised in Southeast Asia - where incoming tides push back rivers and lift
water into fields - may fail as tides rise.
Larger Pacific countries with high
ground need to be ready to move
coastal settlements inland and to lose
some agricultural areas. Some coastal
towns may be able to be protected from
the sea, but sewerage and drainage systems will have to be redesigned.
The governments of more vulnerable
countries may proclaim unforeseen natural disaster and seek international aid.
Professor Brookfield says that there is a
tendency for some Pacific island countries to seek disaster relief rather than
taking adequate preventive measures.
Some policies discourage the adaptive
strategies of people who were once able
to cope with all but the most extreme
disasters on their own.

Pacific countries with
high ground need to be
ready to move coastal
settlements inland
Tacific island governments and people need soon to contemplate a world
in which the aid dollar may become a
much scarcer commodity,* he says.
T h e main job of adaptation must be
done by the islanders themselves.*
Many islands will become unattractive
places for occupation - with declining
cash and food crops and a loss of fresh
water - long before they vanish beneath
the waves. Some people will join their
kin in the USA, Canada, Australia and
New Zealand. Others, particularly the
people of Kiribati and Tuvalu, will become environmental refugees in countries around the Pacific rim.
The Director of the Research School
of Pacific Studies, Professor Gerard
Ward, has raised a consequent problem.
Abandoned islands could be seen as
suitable places to dump hazardous industrial wastes. The absent owners of
the islands could be tempted by offers
from unscrupulous groups wanting to
dispose of their wastes or conduct other
suspect activities.
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Former levels of the sea are shown by these reef terraces at the mouth of the Tewai River on the Huon
Peninsula, Papua New Guinea. Photo: John Chappell
Professor Brookfield has been studying the changes that people have made
to their environment for some time. At
the next ANZAAS Congress, in Hobart
in February 1990, he will convene a
public worlwhop on the human aspects
of climatic change on behalf of the
Academy of Social Sciences in Australia.
Another member of the Department
of Human Geography, Dr Bryant Allen,
and Professor Brookiield have studied
the history and impact of drought and
frost in the highlands of Papua New
Guinea. This research has contributed
to understanding of the effect on the
weather of El Nifio (a change in the sur-

face temperature of the Pacific Ocean),
as well as showing the vulnerability of
highland people and their agriculture
to changes in climate.
As a result, the school has set up a
program to evaluate responses to socioeconomic and climatic change in
land management in the highlands of
the humid tropics of Papua New
Guinea and Southeast Asia. The
Department of Human Geography will
carry out the program in co-operation
with the School's Department of
Biogeography and Geomorphology and
the Department of Geography at the
University of Papua New Guinea.

An anthropologist, Dr Robin Hide,"
and a geomorphologist, Dr Geoff
Humphreys, have been appointed. The
program will view climatic change in
the context of sustainable development,
taking into account the uncertainty of
predictions. Strategies to deal with risks
and extremes will be studied.
Professor Brookfield says, 'While
some of the causes of global
environmental change are responsive to
techno-fix solutions, given the political
will to apply them, others are far more
difficult, and solutions for those tha^
originate in the developing world are"
particularly elusive.'

Forest plantations to be theme of conferencei
Greenhouse
changes
to
plantation crops will be one of the
topics discussed at a major national
conference which the ANU will
host from 21 to 24 August to
examine prospects for expanding
the area of forest plantations in
Australia.
Dr John Dargavel, of the Centre for
Resource and Environmental Studies,
and Dr Ken Shepherd, of the Department of Forestry, organisers of the conference, said in a statement that bold
proposals for expansion had been made
by both industry and conservation
groups, but any expansion would have
to weave its way through a complex
web of international market, economic,
social and environmental factors that, so
far, had had little public consideration.
Moreover, the science had changed
since national policy was last debated in
1974, when much of the emphasis was
given to exotic pines. The recent proposals placed much greater emphasis on
eucalypts.
* These proposals are very different.
The Australian Conservation Council
envisages scaling down the industry
and phasing out logging from the native forests by providing resources from
eucalypt plantations on presentiy private land.

*On the industry side, the forest part
of the Manufacturing Industries Council envisages adding half a million
hectares of pines to Australia's estate,
building nine pulp and paper mills
the size of one proposed at Wesley
Vale, 46 other mills and turning
Australia into a net exporter of
manufactured forest products', they
said.
The conference, Trospects for Australian Plantations', will first look at
the changed setting for Australia's forest sector, including changing markets
around the Pacific Basin, the availability of land, the difficulty of funding
state enterprises and the move to privatising state plantations in New
Zealand. The conference will then
consider the lessons that have been
learnt from existing projects, and the
implications of the recents advances in
science and technology. All this will
provide a thorough foundation for the
consideration of any proposals for expansion and the policy instruments
that can be used to implement them.
A particular feature of this conference
is the inclusion of a session on ways of
resolving disputes that plague the forest
sector in Australia. Alana Knaster,
who is President of the Mediation Institute in the US, has been invited to
join the conference. Her institute has

been involved in the mediaton of
many environmental disputes over the
last thirteen years, including some in
the forests sector of the Pacific northwest. Because of the wide interest in
this topic, she will give her address as
an ANU Public Lecture on Wednesday
23 August. For futher information,
contact Dr Dargavel, ext. 4741, or Dr
Shepherd, ext 2541.

Whither all that
waste paper?
Members of staff often wonder what
arrangements are in place for the disposal of the University's waste paper.
According to Mr David Wyatt, Acting Assistant to the Manager, Administration, Buildings and Grounds, the
large hessian containers seen around
the campus are emptied by a contractor, Mr Alex Lowry, of Thompson's
Trade Ways.
Mr Lowry told ANU Reporter that he
collects about 50 containers a day
from the University and takes their
contents to be recycled by Canberra
Cardboard and Paper Recycling in
Gladstone Street, Fyshwick.

Rising seas threaten lowlands
A five-year study of four rivers in
northern Australia has shown that
the greenhouse effect could mean
that
mangroves
invade
the
floodplain. Further work, in Papua
New Guinea, indicates that the
productive lowlands of the SepikRamu basin could be threatened by
flooding and conversion
to
swampland. The study has been
extended to the Yangtse River.

The tidal rivers and mangroves project
of the Research School of Pacific Studies
(RSPacS) has shown how, since the last
ice age, the rising sea has affected
flooding, sedimentation and channel
movements. The project, which ran
from 1983 to 1988, was based at the
University's North Australia Research
Unit in Darwin. The leader of the
project was tiie Head of the Department
of Biogeography and Geomorphology
in RSPacS, Dr John Chappell.
Other investigators were Dr Colin
Woodroffe, a geomorphologist now at
the University of Wollongong, Dr
Marilyn
Ball,
a
mangrove
ecophysiologist now in the Research
School of Biological Sciences, Dr Mike
Melville, a soil scientist from the
University of New South Wales, and Dr
|Eric Wolanski, an expert in sediment
'transport from the Australian Institute
of Marine Studies in Townsville.
Dr Chappell says, Tf the sea rises, then
considerable areas of the Northern
Territory lowland floodplains will
A b e come mangrove forest, and not very
roductive
mangrove
forest,
unfortunately.
'Even without a sea-level rise, those
areas which were widespread mangrove
6000 years ago will rapidly become
saline if mismanaged.*
The north Australian lowland plains
have thin soil overlying saline
sediments. Salinisation following
mismanagement or a rise of sea level is
a real risk.
The four rivers chosen for study
because they represent the spectrum of
idal conditions in the north were the
aly, the South Alligator, the Adelaide
and the McArthur Rivers.

Seventeen thousand years ago, after
the climax of the last ice age, the ice
caps covering the northern continents
started melting. Over the next 10,000
years the world's sea level rose, on
average, 130 metres. As the sea
advanced across the Australian
continental shelf it invaded valleys,
some of which (Darwin and Sydney
harbours) remain drowned. Others
filled with sediments at a rate which
kept up with the flooding, and so
remained shallow and swampy.
In the Northern Territory, the rapid
rise of sea level followed by stability
produced a sequence of environmental
changes different from river deltas with
high sediment input. Swamp lands
began to form in the four rivers under
study about 8000 to 9000 years ago.
Strong tidal currents pushed
sediments into the estuaries from the
sea to form vast mangrove swamps. The
estuaries, or newly-formed tidal rivers,
tended to follow the courses of river
channels which existed at the time of
low sea level. These big swamps were at
tiieir height from 7000 to 5500 years ago.
By
about
5300
years
ago,
accumulating sediment had raised the
ground level and eliminated most of the
mangroves from the South Alligator
and Daly Rivers, confining mangroves
to the inside of bends. In the Adelaide
River, which has a smaller catchment,
transformation from widespread
mangrove to freshwater floodplain
proceeded more slowly.
To establish the history of the rivers,
the scientists used a variety of
techniques. Because of the low relief
and few cuttings in the terrain, drilling
was needed to see the stratigraphy. In
the South Alligator region 130 holes
were drilled to 15 metres or so. Plant
and other organic remains were dated
in the Radiocarbon Dating Laboratory
in RSPacS. Statistical analysis of pollens
preserved in the sediments revealed the
changing ecology of the former
mangrove swamps.
To understand contrasting situations
with high sediment inputs and different
tidal ranges, Dr Chappell and a

geomorphologist from RSPacS, Dr Bofu
Yu, are now undertaking a study of the
lower Sepik and Ramu Rivers in
northern Papua New Guinea and the
lower Yangtse River in China. The PNG
research is being done in collaboration
with the Geological Survey of PNG and
the National Museum of PNG; the
Chinese work is with Tongji University
in Shanghai.
The lower Sepik-Ramu basin was
invaded by the rising sea progressively
from about 17,000 years ago to become
a wide shallow inland sea by 6000 to
7000 years ago. As the sea level
stabilised, this shallow sea contracted
rapidly as the rivers transported high
loads
of
sediment
from
the
mountainous catchment.

The final objective of these studies is
to develop a model which predicts the
effects of sea-level change in riverine
and estuarine lowlands, for any
combination of tidal and sedimentary
conditions. Such a model would be vital
for predicting the precise effects of sealevel changes in Australia and Asia.

The solar alternative
Advances in measurement and
analysis are providing increasing
quantitative evidence to support the
growing realisation that our fossil
and nuclear energy use patterns
are
neither
benign
nor
sustainable, according to Professor
Stephen Kaneff, Head of the
University's Energy
Research
Centre.
Professor Kaneff said he believed the
greenhouse problems could be solved
only by rapidly reducing and then
eliminating our dependence on fossil
fuels. More benign alternatives must be
introduced rapidly.
Nuclear fission did not add to the
greenhouse effect but did release heat to
be trapped by the 'greenhouse blanket*,
as did fossil fuels; this extra warming
was already noticable around industrial
and urban areas and would increase
with energy use. But fission had other
serious unsolved problems, real and
potential, causing biological disaster.
And the hard economic facts to emerge
were that nuclear costs, even without
allowing for 'waste disposal', were
greater than for fossil energy.
Hopes that nuclear fusion would save
the day were not currendy accessible
since proof of feasibility - which still
required major breakthroughs - and the
actual configuration of commercial
reactors (if feasible) were not clear.
Expectation was that this energy source
(which still presented radiation hazards)
might be realised commercially by 2050
- well after serious degradation of the
environment and associated costs had
occurred.

Attractive

An aerial photograph of the South Alligator River, 60 kilometres from the
river's mouth, showing the river's former channels. The widest part of the river
is 800 metres across.

The rate of sedimentation during
infilling and retreat of this inland sea
provides a guide to the capacity of the
lower Sepik-Ramu to keep pace with
rising sea level. Preliminary results
suggest about 20 centimetres per
hundred years can be matched by
floodplain sedimentation; anything
faster will cause widespread flooding
and expansion of sago and other
swampland.

It would be far better to take advantage
of the most attractive option which,
although given little credibility and
support
hitherto,
was
now
demonstrating clearly that it was the
cheapest alternative for society, both in
terms of environmental degradation,
resource depletion and in straight
accountants' and economists' costing
procedures.
Hard evidence indicated that solar
power was becoming cost-effective for
large-scale grid connection and
substantial quantities of industrial
process heat, he said. Installation and
overall generation costs had dropped by
more than 10 times in the last few years
and the next systems developed in
greater than lOOMW sizes would
produce electricity at about 6c/kWh
(NSW coal-based electricity now costs
approximately 4c/kWh at power station
terminals).
Professor Kaneff believed more
research and development would allow
solar energy to produce commercially all

Professor Stephen Kaneff
our important energy needs - synthetic
hydrocarbon and non-hydrocarbon
fuels, fertilisers, chemicals and other
products in addition to electricity and
process
heat,
especially
when
thermochemical systems had been
developed further. Solar energy could
be collected in large arrays in sunny
areas, stored and transported to points
of use by thermochemical conversion,
which also allowed the safe solar-driven
disposal of toxic wastes as an added
capability.
Professor Kaneff said no major
breakthroughs were needed
to
implement a largely solar energy future
which might be achieved over the next
30 or so years, and which would result in
major new industries for Australia.
Government encouragement must be
forthcoming
to facilitate
these
developments which would prove
beneficial to us all, both environmentally
and economically. The start had to be
now.
He said that research at the Energy
Research Centre in the University's
Research School of Physical Sciences
was directed to develop substantial new
energy sources which were benign,
sustainable and cost-competitive. Central
to this work was basic study into energy
collection, conversion, transmission,
storage and utilisation.
The main preoccupation was with
solar, solar derived and thermochemical
processes and with thermo and
photoconversion to work, electricity and
energy rich products. A further feature
was the insistence that research findings
were useful on a mass scale in the real
world.
Professor Kaneff s views on how to ensure a
sustainable energy future were also published
recently in the journal Electrical Engineer.
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Scientists study past to help predict future
On the cyclic pattern o f the last
500,000 years, the climate should
be cooling. Instead, it seems to be
getting warmer. ' H u m a n s are
increasing the rate o f change,'
says Dr Patrick De Deckker, from
the D e p a r t m e n t o f
Geology,
Faculty of Science.
Dr De Deckker and an environmental
geochemist from the Research School
of Earth Sciences (RSES), Dr Allan
Chivas, have used the fossilised shells of
tiny crustaceans, ostracods, to study
changes in climate over the last two
million years. By finding past cycles
they may be able to predict changes in
climate and sea level.
Ostracods have lived in fresh and salt
water for 600 million years. These small
organisms look like shrimps inside mussel shells. When ostracods build their
shells they take up traces of magnesium
and strontium from the water in which
they live.
The ostracods completely rebuild
their shells a number of times before
reaching maturity and the discarded
shells remain on the sea or lake floor
and, with time, become preserved in
layers of mud. So a record builds up of
the history of the sea or lake and, by
implication, changes in the sea or the
rates of rainfall and evaporation in the
lake's catchment.
In the early 1980s Dr De Deckker and
Dr Chivas found a way to interpret climate from ostracods. First they grew
the crustaceans under controlled water
quality conditions in the laboratory, to
calibrate the magnesium and strontium
contents of shells as a function of water
chemistry and temperature.
Then they gathered fossil ostracods
from a number of different lakes - Lake
George, near Canberra, which has a
large catchment. Lake Keilambete, in
western Victoria, which has a small
catchment, and the Gulf of Carpentaria,
most of which was a vast lake until the
sea covered it about 13,000 years ago.
The volcanic crater lakes of western
Victoria, like Lake Keilambete, have no
rivers flowing into them and so act like
gigantic rain gauges. The salinity of the
lake's water is simply related to the
rainfall/evaporation ratio above the
lake.
With the technical assistance of Mr
Michael Shelley, the scientists found an
ostracod record that, with some gaps,
dates back 12,000 years. This has shown
a climatic pattern that fits well with
studies of rhe grain size of carbonaterich sediments, another indicator of
water levels.
Since the early studies the scientists
have collected fossil ostracods from

Lake Frome, a large salt lake in South
Australia with a record back to 40,000
years, from other Victorian lakes with
records as old as 200,000 years, and
from Lake Buchanan, a salt lake in
central Queensland with a record
reaching back two million years. This
variety of locations has allowed the
team to identify major climatic
variations for Australia.
The research has also gone overseas,
to sites such as Lake Qinghai, an intermontane lake in central China with a
record of the last 10,000 years, and numerous sites in North Africa. The team
also worked on material from the bed
of the Mediterranean Sea. About five
million years ago the Mediterranean
was almost dry, cut off from the
Atlantic Ocean and covered in salt. This
may have coincided with a cooling of
the earth and the start of ice building
over Antarctica. The analysis of
ostracods
indicates
that
the
Mediterranean consisted of a series of
large freshwater to slighdy saline lakes,
some of which were interconnected.
Collaboration with Dr Malcolm
McCulloch, from RSES, on die study of
strontium isotopes in ostracod shells
supports this view.

Ocean studies
The next stage of the research is to
study cores from the ocean beds at
depths greater than 1000 metres. Oxygen isotopes and trace elements in ostracod shells could indicate changes in
ocean temperature and in the volumes
of polar ice caps. This is part of a large
project, pardy funded by the Australian
Research Council, which aims to document changes in climate and sea level
over the last two million years, with particular emphasis on the last 100,000
years.

A scanning electron micrograph of a male bi-valved ostracod, Cyprideis australiensis, an
the inside of its shell, top. The shell is about one millimetre long. The animal has had one
valve removed to display the sofi appendages.

changes. When water evaporates the
lighter molecules containing
are
more likely to become water vapour.
The extent to which this isotope separation takes place is determined by temGiven the effect of the oceans on cliperature.
mate, evidence of cycles recorded in the
The water in the oceans has a nearly
seabed could be vital to predicting the
constant ratio of the isotopes of oxygen,
climate. Dr De Deckker says that the
but the isotopic composition of rain wasea level has rarely gone higher than it
ter is affected mainly by the air temperis now.
ature at which clouds condense. Due to
Mammals may also prove to be good
this temperature effect, as well as the
recorders of aspects of former climates.
falling of heavy water from equatorial
The constituents of bone change as
clouds as they move towards the poles,
rain at progressively higher latitudes
minerals are deposited and resorbed
has a higher proportion of
than rain
within the skeleton. After death these
in the tropics.
processes cease. So the potential exists
for bones to fossilise environmental
In the living animal, the oxygen
conditions prevalent during the
atoms in bone phosphate is continually
animal's lifetime.
cycled through the energy pathway and
so is in isotopic equilibrium with the
Of particular significance are the oxyoxygen contained in the animal's body
gen-isotope signatures of bone phoswater. In stark contrast to this,
phate. Oxygen has three stable natural
inorganic phosphate-oxygen bonds (as
isotopes and and
which are
in the bones after death) are extremely
common, and ^^O . Because of the relastable at low temperatures. These two
tively large mass difference between
characteristics of bone phosphate make
and
they can be separated by phase
it an ideal geochemical recorder.
Overseas studies on
modern
mammals such as humans, rats and
pigs have demonstrated that bonephosphate oxygen isotopes correlate
directiy with rainwater oxygen-isotope
compositions, and therefore with
environmental temperatures. Each
species of mammal has slightly
different phosphate-oxygen/climate
relationships governed by variations in
their physiology.
As part of the research pursued by Ms
Linda Ayliffe and Dr Chivas in RSES,
modern kangaroos have been investigated to establish their bone-phosphate/climate relationships. From this
work a previously unrecognised tool for
assessing past relative humidities using
kangaroo bone has been discovered.
Kangaroos and wallabies (known col^ ^
. . »I• »' ^ ; t ^^
lectively as macropods) obtain a signifi,' ^ f
» ' ' ' ' ; 11.'''
cant proportion of their water from the
leaves of the plants upon which they
V
' I I iiiiiii liilim
Dr Allan Chivas, left, and Ms Linda Ayliffe in the RSES laboratory where they analyse feed; the isotopic composition of the
leaves is determined by the relative
kangaroo and other bones to work out past environments. Photo: Ross Wylde-Browne.
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humidity. This two-stage process has
not been observed before in mammal
species.
The RSES scientists have analysed fossil macropod bones laid down earlier
than the last glacial maximum 18,000
years ago from a few sites in Tasmania,
including Kutikina Cave on the
Franklin River.
Material from a site in Western Australia (DeviFs Lair) extending back to^^
about 30,000 years ago is currentiy u n ^ B
der investigation.
Although not yet conclusive, the results from the Tasmanian material are
not inconsistent with other indications
of a decrease in relative humiditie^^
around the time of the last glacial max^B
imum.

Elephants

The bones of modern elephants are
also being investigated. The scientists
hope
that
their
bone
phosphate/climate relationship will
contribute further to knowledge of the
ecology, evolution and extinction of
fossil elephants and mammoths in
Europe and Africa during the
Pleistocene Era (the last two million
years).
Together with a former PhD student,
Dr Michael Bird, who is now in Canada,.
Dr Chivas has applied oxygen-isotope
measurements to clay minerals. The
lack of glaciation and erosion of the
Australian regolith (the layer of soil and
weathered rock above bedrock) makes
it possible to examine millions of years
of history of the climate in the surface
of the continent Dr Chivas and Dr Bird
have found that the climate prevailing
during the formation of lateritic weathering crusts and their aluminium-rich
relatives, bauxite deposits, was not always monsoon al.
As the Australian continent drifted
across 40 degrees of latitude from a polar position joined with Antarctica 90
million years ago to the current tropical
climate, the isotopic composition of its
rainfall has changed. The isotopic composition of clay minerals formed on the
continued next page

CRES acquires global climatic model
The Centre for Resource and
Environmental Studies (CRES) has
obtained permission to mount a
global climate model on the
University's Facom supercomputer.
The community climate model
(CCMl) has been constructed by
one of the world's leading climate
research
institutes,
the
US
National Center for Atmospheric
Research (NCAR) in Boulder,
Colorado. It is based on initial
work done in Australia.
Currently, the major climatic mod-

Past climates

elling research in Australia is done in
Melbourne at the CSIRO Division of
Atmospheric Research and the Bureau
of Meteorology. Scientists from these
organisations laid the foundation for
the NCAR model.
Academic consultants from the ANU
Supercomputer Facility will help instal
and adapt the model for ANU research
projects. Scientists from other universities will be able to use the climate
model under the external use scheme,
whereby 10 per cent of the supercomputer's time is given to other Australian
universities.

continued from previovs page

earth's surface during rainwater infiltration maintains a record of past surface
waters and thus, past air temperatures.
After studying the composition of clays
of known age, the scientists were able to
work out climatic trends and then re18
verse the procedure to use the O content of clays as an indicator of the age
of weathering.
Their research has shown that much
of the surface of Australia is older than
previously recognised and that there
remain widespread renmants of a deepI weathered regolith that developed
when Australia was at high latitudes.
The great age of the regolith means
that its nutrients have been leached out.
That explains why the loss of the more
recent topsoil is such a disaster for
^Australian agriculture.
When the scientists examined bauxite
and clays from Weipa, in Queensland,
they found that the climate 30 million
years ago, when the bauxite was
formed, was monsoonal, as it is today.
Bauxite from northern Brazil, where
trade winds rather than monsoons now
bring rain, also formed under monsoonal conditions, indicating a change
in rainfall regime. However, the
oxygen-isotope measurements of clay
minerals from older Australian regolith
I profiles, including some associated with
'bauxites, indicated that bauxite had
also formed in a cool climate, when the
land was at a higher latitude. This
contradicts the view that the formation
of bauxite requires high temperatures
atypical of a tropical climate.
^ Other research into past climate cycles
is taking place in the Department of
Biogeography and Geomorphology, Research School of Pacific Studies. Over 20
years Dr Gurdip Singh has carried out
detailed studies of many sites in
Australia, including Lake George, Lake

Frome and Lake Eyre. Samples from intervals of hundreds of years have shown
climatic cycles on the scales of tens of
thousands of years over a total of
800,000 years at Lake George.
Dr Singh, Dr David Green, from the
Research School of Biological Sciences,
Dr John Banks, from the Department of
Forestry in the Faculty of Science, Mr
John Head, from the RSPacS Radiocarbon Dating Laboratory, and Ms Linda
Glover, from the Department of Biogeography and Geomorphology, are
currently looking at pollen stratigraphy
at Bega Swamp, on the edge of the
Southern Tablelands of NSW.
Using markers from the fallout of
atomic bomb tests, they have dated
samples from every year back to 1950
and correlated them with meteorological records. The team hopes to gather a
pollen record that will go back 14,000
years.
The finer time resolution will allow
the analysis of shorter cycles such as the
El Nino phenomenon. These cycles,
which are caused by shifts in the temperature of parts of the Pacific Ocean,
occur every two to 10 years, and dramatically affect the weather in
Australia, Asia and the Americas.

An atmospheric chemist in CRES, Dr
John Taylor, has worked at the Colorado centre on trace gases in the atmosphere. Some of these gases - carbon
dioxide, methane, nitrous oxides and
chlorofluorocarbons - are responsible
for the greenhouse effect and the reduction of the ozone layer. Dr Taylor uses
what scientists call a 'global threedimensional tropospheric Lagrangian
tracer transport model* to study the
sources and sinks of these greenhouse
gases and their distribution in the troposphere. His chemical model will interact
with the physical climate model and, it
is hoped, will improve understanding of
these global processes.
At present, models of the general
circulation have a coarse resolution of
about 500 kilometres square. Thus they
can provide only the broadest indications of rainfall and temperature
changes. Improvements in the ability to
make predictions at regional scales
hinge on a much-improved understanding of how the atmosphere works and
on even greater computer capacity.
Even with the increased national and international interest in the greenhouse
effect and its potential impact, this may
take at least a decade.
The global climate models of physical
and chemical processes will provide input into other models and physical and
biological research in CRES. Thus for
any given climate pattern, the
hydrological models developed by Dr
Tony Jakeman, Dr Fred Ghassemi and
Dr Claude Dietrich will show how water
moves through the ground and into the
rivers. Other models developed by the
Director of CRES, Professor Henry Nix,
and Dr Michael Hutchinson can predict
likely responses in plant growth and
crop yields. Taken together, these models can help to assess likely changes in
runoff, erosion and salination and so
help policymakers encourage appropriate land use.

Strategies

In an address on climatic change and
water-resources planning, Dr Jakeman
said that even if summer rainfall did
not increase in south-eastern Australia,
it might still pay to renew dams, weirs,
drains and irrigation works. The aim
should be to select investment strategies
with reasonable returns under present
He says, 'The probability that someclimate conditions and which, under
thing new, and humanly induced, is
plausible climate changes, at least mitihappening to our environment" gate future problems or at best create
prompts important questions which can
substantial opportunities,* he said.
only be answered by reference to
Climate, terrain and geological data
natural climatic fluctuations and trends
are
key components of the proposed
in the past*
Australian Environmental Geographical
Information System (AEGIS) that
Professor Nix, Dr Hutchinson, Ms June
McMahon and Mr Brendan Mackey
have been developing for a number of
years.
This system provides a basis for
prediction of the potential distribution
of plant and animal species, vegetation
types and crop systems and can provide
essential feedback to the models on
tracer gases, climate and hydrology.
From analyses already made Professor
Nix says, 'The implications for the
wheat belt, for example, will be dramatic.*
Together the models encourage social
and natural scientists from a variety of
disciplines to work together. And, despite their imperfect predictions, perhaps the greatest value of the models is
to provide a framework for this research. When large and complex models fail the gaps in knowledge become
clearer.
Pinpointing areas needing more research was one aim of a series of semiDr Gurdip Singh, left, and Dr Patrick De Deckker with cores from drilling in Lake George
nars run at CRES late last year and earnear Canberra. Photo: Bob Cooper.
lier this year. The seminars brought toDr Singh aims to use the pollen studies as the basis for predictive research
on climate and vegetation dynamics.
The meteorological record of about 100
years is too short to extricate the
greenhouse effect from other, natural
trends with unknown periods.

Professor Henry Nix
gether the natural, social, international
and other threads of greenhouse research mentioned on these pages. Mr
Owen Williams, a visiting fellow at
CRES, is editing a collection of the seminar papers to be published as a readable and inexpensive paperback on the
subject
One field of the greenhouse effect in
which there has been remarkably little
digging is economics. Mr Mick Common is an economist who has lectured
and published on the subject of resources and the environment. In CRES
he is preparing to do an economic
analysis of one of the sources of
atmospheric problems, the question of
carbon dioxide release from energy use.
The first step will be to compile an
economic input/output table for carbon
dioxide. An input/output table shows
the materials and energy consumed
and produced by different industries.
This particular table will analyse the
amounts of carbon dioxide produced
direcdy and indirectiy (through the use
of fossil fuels and fossil-fuel-generated
electricity) by various industries.
It is planned that the table will be
used to inform policymakers of the
effect of different measures on the
release of carbon dioxide. The effects of
specific suggestions to reduce the rate
of accumulation of greenhouse gases such as the idea of taxing carbon
dioxide emissions - could be evaluated.
Mr Common said that the people
making decisions needed better scientific and economic information. But despite a widespread recognition of the
problem, many of the questions that
arise don't have clear answers.
Mr Common believes that there is no
simple economic solution to all problems, such as more growth or zero
growth. There is also no 'Holy Grail* in
the form of a sweeping alternative economic theory.
He said it was better to be specific.
Economics, together with improved scientific understanding, could help people deal with the messy, piecemeal
problems - pollution, gas emissions and
so on - that were plaguing the world.
In a submission to the University's
Strategic Plan, CRES has proposed new
activity in interdisciplinary research into
climatic change. This presents the University with an opportunity to contribute to reducing the problems that
will be created by the greenhouse effect
and related changes.
The centre has also written to the Australian Research Council, which decides
upon special research areas, explaining
the national importance of computerbased methods of resource and environmental analysis and the pressing
need to integrate many areas of
research into new conceptual
frameworks, knowledge bases and
management tools.
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Some species of
wildlife will die out
Koala - present climate

Koala - greenhouse

Gumblossom, one of the koalas at
Sydney's Taronga Park Zoo. Australian
The predicted distribution of koalas now and after the expected changes in climate which may occur over the next 50 years. Overseas Information Service photoThe prediction uses the BIO CUM model of the Centre for Resource and Environmental Studies.
graph by Bob Maccoll.
T o p r e d i c t the i m p a c t o f the
g r e e n h o u s e e f f e c t o n Australia's
plants a n d animals will r e q u i r e
u n d e r s t a n d i n g o f the e f f e c t , the
biota a n d the interaction between
the two.
Over the last 200 years scientists have
learned much about the Australian
biota from observation, research and
listening to Aboriginal people. But the
current state of knowledge of the native
wildlife is still inadequate to plan for
climatic change.
Scientists have described about 44,000
different Australian plants but think at
least 27,000 remain to be discovered.

About 124,000 species of animals have
been described: this is probably only a
third of the total. Our knowledge of
how many ecosystems work is more
limited.
Even without the greenhouse effect,
land managers still require this basic information to care for natural ecosystems. These systems provide much of
the nation's wealth, increasingly by attracting tourists.
Changes in atmospheric gases and
climate will redistribute the plants of
Australia and the animals that depend
on them. Some species will be favoured
by the change but others, particularly
those rarer things that live in extreme

locations and climates, will suffer.
An ecologist in the Centre for Resource and Environmental Studies
(CRES), Dr Tony Norton, has been
making a study of some of the general
effects of climatic change on wildlife.
He has particularly focused on two
groups of animals that may be good indicators of the health of eucalypt
forests:
tree-dwelling
marsupials
(possums, gliders and koalas) and large
forest owls (powerful, sooty, masked,
barking and rufous owls).
The Director of CRES, Professor
Henry Nix, and postgraduate students
have made predictions of the potential
changes in distribution for selected

Ignorance, uncertainty and the
need to take them into account

T h e g r e e n h o u s e e f f e c t poses all
sorts o f questions and doubts about
the future o f the w o r l d a n d the
p e o p l e o n it. O n e o f the first
questions p e o p l e ask is: Can we
believe the predictions?
Specific predictions of changes in
temperature or sea level are made by
daring scientists on the basis of climatic and other models. These models
are exceedingly complex, with many
variables - sunlight, air, clouds,
oceans, land, plants, human activities
- and many functions - for fluid flows,
radiation, heat, air pressure. These
then feed back on one another to create patterns more complex than any
supercomputer can handle.
The mathematics underlying the
models also raises doubts about their
results. In the 1960s an American meteorologist, Lorenz, found that tiny
changes in the initial conditions set for
his model produced large and apparentiy random predictions within a few
days. This quality of all dynamic systems later came to be called chaos.
Further physical research will improve the predictive power of climatic
models over the next decade. But the
human responses to the scientific
statements are even more complex
and confusing. In the area of climatic
change, while the threats are great, the
decisions have to be based on uncertainty. Economic models are often
disputed and choices of technology
(such as nuclear or solar energy) are
open to different sorts of doubts.
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A mixture of scepticism, ignorance
and misunderstanding of scientific
jargon means that people's perceptions of risks vary wildly and quite
unpredictably. Social responses may
be most affected by different value
systems, world views and ideas about
power and prestige. A research project
in the Centre for Resource and Environmental Studies is addressing the
human problems created by uncertainty.
Dam bursts and flooding could be
consequences of climatic change. Dr
John Handmer has spent a decade exploring the social, economic, political
and legal aspects of the dangers created by floods. As part of the centre's
Fundamental Questions Program he
has recentiy expanded his research to
look at the management of broader
risks. 'We're interested in improving
society's ability to deal with uncertainty over its future,' he said.

Statistics
There are different sorts of uncertainty. Scientists may describe a risk or
forecast the weather with a statement
of probability, perhaps expressed as a
percentage. But many people do not
understand the statistical basis of these
statements. So confusion arises about
such things as whether it is safer to
travel by car or aeroplane. Other types
of uncertainty come from ambiguity,
vagueness and conflicting evidence. In
many areas humanity is simply ignorant. The different sorts of uncertainty

are common in science as well as in
society.

Dr Handmer says that we can learn
from emergency planning. One of the
die turns of emergency management is
always to maintain flexible systems
which can adapt to the inevitable surprises. The best methods tend to be
fairly simple, with a lot of redundancy
and good communications. While duplication (of things like power grids or
communication channels) may be
costiy and cumbersome, it makes the
system less vulnerable to natural or
technological disaster or sabotage.
Western societies have always assumed that the pursuit of knowledge
and the elimination o f ignorance
would be for the best. But with the
explosion of information in recent
decades has come an explosion of ignorance: no matter how extensive and
accessible the information is, human
beings have not been and are unlikely
to become rational information processors, following logic specified by a
set of rules as in a computer.
Uncertainty and ignorance are social
constructs: different people and societies see and use these things quite
differently. That is another way in
which nature may be inherentiy unknowable. As the studies of chaos have
revealed, nature is at least unpredictable.
Uncertainty and ignorance will always be with us. Dr Handmer argues
that we had better plan for them.

species of both plants and animals. A
computer model called BIOCLIM can
identify habitats and ecosystems for
Australian terrain given changing climate. This tool will be vital for assessingl
resource conflicts and maintaining biological diversity.
The impact of the greenhouse effect
on wildlife will be exacerbated because
natural lands have been fragmented by
the clearing and altering of land f o r i
farms, suburbs and roads.
Some species that are unable to move
with climatic change will become extinct. Others will suffer a reduction in
the area of suitable habitat This will increase their susceptibility to extinction
later.
The movement of species will lag behind the changes in climate. In a snow
gum forest, for example, at the warm
edge of its distribution further rises in
temperature will slow the growth of
young trees. At the cold edge, warmingi
will promote growth. But mature trees
are more resilient to climatic change.
Accordingly, the understorey plants will
probably change first, replacing the
older snow gums as they die. This
transition could take decades toM
complete.

Problems
The koala, which depends on a limited range of eucalypts for food, may
have problems adjusting as the climatic
change begins to sift out tree species,
favouring some and eliminating others.
Moving to new sources of food may not
be possible because of the fragmentation of forests and reserves. This emphasises the need for linked systems of
reserves over a range of climate zones
and the value of protecting steep environmental gradients, such as from
seashores to mountain tops.
The predicted distribution of koalas
now and after the expected changes in
climate which may occur over the next
50 years. The prediction uses the BIOCLIM model of die Centre for Resource
and Environmental Studies.
Dr Norton said that ecologists needed
to stop theorising so much and to start
practising what they had learnt. 'Many
more ecologists and scientists in general
need to be involved more in the major
decision-making processes of the nation,' he said. 'Scientists have to leam to
be brave and communicate their
knowledge.' In this regard, the Federal
Government's appointment of the Director of the Research School of Biological Sciences, Professor Ralph Slatyer, as
Chief Scientist was a significant gesture.

Will CO2 make the desert margins bloom
Even w i t h o u t any c h a n g e in
climate, m o r e carbon dioxide in
the air will affect plant growth. In
r e c e n t years s c i e n t i s t s in the
Research School of Biological Sciences have studied the factors that
limit plant growth.
Carbon dioxide could overcome limits
imposed by water and plant enzymes
and allow plants to colonise desert margins. It could even increase the sugar
content of grapes, giving wine more alcohol but less flavour.
The School's Plant Environmental Biology Group has been pursuing two
lines of research that will contribute
fundamental knowledge to the quest to
understand the greenhouse effect.
In 1982 Professor Graham Farquhar
thought of a new way to measure the
efficiency with which plants use water.
Experiments with mistletoe, tomatoes
and wheat have borne out the theory.
Plants use small openings, stomata, on
the underside of leaves to control the
amount of water lost to the air. Strains
within the same species use the stomata
with different degrees of efficiency.

Efficiency
. Professor Farquhar's group - which inf eludes Professor Ian Cowan, Dr Susanne
von Caemmerer, Dr Kerry Hubick and
Dr Chin Wong - has found that the
plants with higher levels of a heavier
isotope of carbon, carbon-13, in their
. stems, roots and leaves are those which
I use water more efficiendy. They have
devised a straightforward test for efficient water use: burning plants and
measuring isotope ratios of the carbon
dioxide given off
The biologists found that plants vary
by as much as 50 per cent in their use of
water. The differences are genetically
determined. The findings are being applied in a number of countries to find
the varieties of wheat, barley, peanuts,
oilseeds, cotton, eucalypts, poplars and
mangroves that will grow best in semikarid conditions.
' Professor Farquhar believes that more
carbon dioxide in the air would allow
plants to use water more efficiently.
Crops could grow in drier climates, the
desert margins could bloom. 'All the
^rules of phytogeography will change,'
" h e said. Since most of the world's people consume food near where it is
grown, the movement of agricultural
areas will have dramatic social and
political effects.

Dr Chin Wong and Dr Adrian Gibbs, of the Research School of Biological Sciences, examine plants grown in varying
levels of carbon dioxide. Photo: Garr^ Hanson,
Other scientists in the Plant Molecular
Biology Group, particularly Dr John
Andrews, are examining an enzyme
called rubisco, which is the most abundant protein in nature. Rubisco is the
catalyst with which plants accumulate
carbon dioxide from the air to use in
photosynthesis. It makes up as much as
half the soluble protein in green leaves.
Rubisco is a very inefficient catalyst.
Despite its abundance, it is often the
factor that limits the speed of
photosynthesis. One reason for the lack
of efficiency is rubisco's lack of
discrimination between carbon dioxide
and oxygen. In an atmosphere free of
oxygen, rubisco can increase the rate of
photosynthesis by 50 per cent. If the
atmosphere contained more carbon
dioxide, photosynthesis might be more
efficient. Other scientists working on
rubisco are Dr Murray Badger and Dr
Matthew Morell.

Dr Chin Wong has been growing
plants in a variety of conditions with
high levels of carbon dioxide. In conjunction with the leader of the Plant
Molecular Biology Group, Dr Adrian
Gibbs, he is checking the susceptibility
of the plants to viruses.
In marginal areas, more vigorous
plants may be better able to withstand
viral infection. But if climatic change
makes more areas marginal for plant
growth, they may become more vulnerable.
This is where the relationship between
plant and climate models becomes
complicated. Plant growth will be affected by climate as well as the direct
effects of carbon dioxide. But the
changes plants will make to the earth's
surface must be fed back into climate
models. A vegetated surface reflects less
solar energy into the atmosphere than a
desert, but releases more heat through

the evaporation of water. Trees also disturb the flow of wind across the earth,
thus affecting the circulation of heat,
water vapour and carbon dioxide.
A PhD student, Mr David de Pury, is
studying the effect of plant transpiration, through the stomata, on the air
over a paddock. He is trying to increase
the scale of understanding from single
plants to vegetated regions. This model
of stomatal behaviour will go into the
CSIRO/Bureau of Meteorology climate
model in Melbourne.
Professor Farquhar is also excited by
the prospect of the US National Center
for Atmospheric Research climate
model coming to ANU. As part of an
attempt to bring together Australian
climatic change research in the physical
sciences, he has joined the group
planning Australia's contribution to the
International Geosphere-Biosphere
Program in the 1990s.

How earth's atmosphere evolved
A s t r o n o m e r s think that small
m i d d l e - a g e d stars like the sun
have b e e n slowly getting warmer,
so that w h e n the earth formed 4.5
b i l l i o n years a g o t h e sun was
probably about 25 per cent fainter
than it is now.
However, there is no evidence of prolonged glaciation or the freezing of the
oceans. Indeed, these oceans were comfortable enough to contain life about 3
billion years ago. If the sun was so cool,
why wasn't the earth frozen?
Scientists who have studied the evolution of the atmosphere believe that an
early greenhouse effect kept the earth
warm when the sun was fainter. The
atmosphere contained very litde oxygen
and 100 to 1000 times more carbon
dioxide than it does at present During
the last 3 billion years life has adapted to
larger changes than those expected in
the next century.

Over the last 10 years, scientists in the
Research School of Physical Sciences
have made models of the changes in
composition of the earth's atmosphere.
The Director of the School, Professor
John Carver, who has done decades of
research into the physics of the upper
atmosphere, has collaborated in this
work with Dr Ilias Vardavas, who is now
in the Office of the Supervising Scientist
which inspects uranium mining in
Kakadu National Park. They have used
a one-dimensional radiative convective
model of the atmosphere for large-scale
calculations.
Between 3 billion and 2 billion years
ago, much carbon dioxide was absorbed
into the oceans and ultimately into
rocks like limestone. About 2.5 billion
years ago oxygen began to build up,
some from sunlight breaking water
vapour into its constituents, most from
the carbon-dioxide-consuming bacteria
that populated the oceans. This de-

crease in the greenhouse qualities of the
atmosphere balanced the warming of
the sun.
At the same time, solar radiation
broke oxygen molecules into atoms
which reformed as ozone (O3). By
rather neat coincidence, ozone absorbs
the wavelength of ultraviolet light that is
most damaging to DNA. So the ozone
layer in the upper atmosphere protects
life from mutation and cancer.
The scientists' research shows that
ozone does not increase in proportion to
oxygen. The production of ozone would
occur at a similar rate if there were only
one per cent of the present amount of
oxygen in the atmosphere. So the
earth's ozone screen probably formed
very soon after the build-up of oxygen
began. Life could safely move from the
ultraviolet shelter of the sea on to the
sunburnt land.
These few aspects show that the

atmosphere is a large, complicated system with many feedback loops. It becomes even more complicated with the
introduction of clouds, winds and various types of surface on the earth. Professor Carver believes that calling it a
living system, or an organism, as the
Gaia theorist, James Lovelock, has done,
is just a semantic point
T h e build-up of carbon dioxide is the
biggest global biophysical problem that
the system faces,' said Professor Carver.
*It's been apparent for a long time that
there have been measurable changes
taking place that affect the whole earth.'
However, there is still doubt about the
balance of sources of carbon dioxide
and how rapidly it is dissolving in the
oceans.
Professor Carver believes that nations
can take steps to reduce carbon dioxide
production, particularly in relation to
fuel supplies. *It is certainly an argument for nuclear energy,' he said.
A M / S p e c i a l Supplement 14 July 1989 — 7

Skiing on the wane?
The winter of 1988 was a bad
skiing season. After promising
early snowfalls, rain melted much
of the white cover in July. The
temperatures on the whole were
too high for artificial snowmaking. Confined to their hotels,
skiers decided not to make
advance bookings for the 1989
winter.
Many people attributed the warm,
wet winter to the greenhouse effect.
While a warming trend cannot be
established from a single season,
research in the Department of
Geography in the Faculty of Science
indicates that there is not as much snow
as there used to be.
For 35 years the Snowy Mountains
Hydro-Electric Authority has been
measuring snow depths at three sites:
Spencers Creek (between Perisher
Valley and Charlotte Pass), Deep Creek
(near Khancoban) and Three Mile Dam
(near Mount Selwyn resort).
An honours student and former ski
instructor, Ms Jenny Kesteven, is
analysing the record. Her study shows a
decline in snow cover. From 1956 to
1972 there was a good snow season
about every four years, with a moderate
season every other two years. In the
1970s the cycle broke down. Good ski
seasons now occur less often.

Patterns
Ms Kesteven is researching the
relationship between snowfalls and the
synoptic patterns of weather. Snow in
the alps is not just a matter of rain
falling at a higher altitude; the
temperature also has to be low.
This is affected by the position of the
high-pressure systems that typically
pass across the centre of the continent
in winter. If these high-pressure systems
have moved further south, they could
be deflecting cold fronts and lowpressure systems away from the
mountains.
The skiing season usually depends on
about five meteorological events. A
c o u p l e o f big early snowfalls,
consolidated by later light falls, makes a
good season.
But if the early falls don't come or if,
as in 1988, the later falls are warm rain,
not snow, skiers can find themselves
standing in slush. Belatedly, the ski
resorts have started investing in
research into climatic change.
Ms Kesteven*s supervisor is a lecturer
in the Department of Geography, Dr
Greg Laughlin, who has a long-standing
interest in cold climates. He is co-author
of a b o o k on the subject.
The
Bioclimatology of Frost. He has advised
departments of agriculture on frost
hazard assessment in Australia and New
Zealand.
Dr Laughlin is planning a study of
climatic change and effective rainfall
patterns across Australia. Effective
rainfall is the difference between the
amount of water that falls and the
amount returned to the atmosphere by
evaporation and transpiration. It is
essential for calculating soil moisture,
u p o n which crops and natural
vegetation depend.
Dr Laughlin hopes to test the
hypothesis that the greenhouse effect
may not change the average amount of
rain greatly but that rainfall may
become more variable. There would be
more bad years with more droughts
and floods.
Part of this project depends on the
collection of data on climate from one
year to the next. Another lecturer in the
department, Dr Brian Lees, has applied
to the Australian Research Council for
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funds to establish three baseline stations
in NSW for monitoring the effects of
climatic change on natural vegetation,
using a new and sensitive method of
vegetation classification.
Dr Laughlin is also interested in wind.
He has prepared a set of wind maps of
Australia, primarily for coastal mariners.
These maps would also help choose
sites for the generation of electricity by
windmills. Wind power is an alternative
to the electricity that comes from
burning fossil fuels.
An honours student, Mr William
Allen, is looking at the effect of wind on
the growth pattern of a mallee eucalypt
recendy discovered near Braidwood.
The Head of the Department, Dr
Geoff Hope, has been studying past
climatic change through analysis of
fossilised pollen. As part of a project on
palaeoenvironments of the south-west
Pacific, Dr Hope has dug cores from
swamps in Fiji, Sulawesi (Indonesia)
and the north coast of New Guinea
(Irian Jaya and Papua New Guinea).
Analysis of the pollen grains shows how
vegetation and by implication, climate,
have changed.
The results indicate that lowland
equatorial temperatures have not
changed by more than two degrees
Celsius over 60,000 years. However, the
climate has changed more dramatically
at higher altitudes. Dr Hope has
analysed sediment cores at a range of
altitudes in Irian Jaya, a method which
can clearly show climatic change. The
second-highest mountain in New
Guinea, Mount Trikora (4760 metres),
had a permanent ice cap until 30 years
ago. The ice cap's disappearance,
combined with reports on the ice cap
from earlier explorers, suggests an
increase in temperature of one degree
since the 1850s.
Because of the effect of sea-surface
temperature on cloud formation and air
temperature, and thus on vegetation,
Dr Hope is using pollen analysis to
prepare a history o f sea-surface
temperature in the seas north of
Australia. This information could be
vital to predicting future climatic
change.

Sand dunes
This work is being d o n e in
conjunction with Dr Lees' research into
the movement o f sand dunes in
northern Australia (see ANU Reporter, 25
July 1986). By studying the age of series
of dunes from Cape York Peninsula to
Darwin, Dr Lees has obtained a
statistical sample of times of dune
activity, linked to low vegetation cover
and climatic change. Some dune
activity over the past few thousand
years correlates with beach ridge
construction as well. Combining this
data, he has produced a climatic history
for the northern coast.
Another PhD student in the
department, Mr Ian Household, is
using the record of stalactites and
stalagmites in caves to probe the
climates of the past. The oxygen-isotope
ratios indicate temperature for periods
of up to 30 million years. The cave
deposits also have seasonal bands. Mr
Household is studying the history of
caves in Tasmania and at Yarrangobilly.
A lecturer in the department, Mr Ken
Johnson, is devising new methods of
statistical analysis of such local climatic
records as rainfall and the water levels
of Lake George. A postgraduate
student, Mr Laurie Hazlewood, is
comparing rainfall and other climate
records from 1870 to 1960 with tiie
prices of primary products. This may
help predict the economic effects of
climatic change.

Carving a telemark turn in the Jagungal wilderness, Kosciusko National Park.
Photo: Klaus Hueneke.

Snow gums as markers
of climatic change
The snow gum,
Eucalyptus
pauciflora,
may be an important
marker of climatic change and the
future of alpine evironments. Snow
gums form the upper limit of the
tree line in Australia. If the world
is getting warmer, the trees may
grow higher up the mountains. If
it is getting cooler, the tree line
may move down the slope.

If the tree line is rising above its
current level of around 1800 metres
(depending on aspect) in the Snowy
Mountains, then those alpine plants and
animals that live above that altitude
may be in trouble. The snow grasses,
heaths, bogs and flowers and the
animals that live on them could be
pushed off the top of the mountains.
Mount Kosciusko is just over 2200
metres high. The alpine wildlife could
be eliminated by both a reduction in
suitable habitat and the advancing tree
line, if the climate gets hotter.
Scientists in the Research School of
Biological Sciences, including the
Director of the School, Professor Ralph
Slatyer, have been studying the growth
and distribution of snow gums for some
years. Members of the Ecosystem
Dynamics Group, especially a PhD
student, Ms Jann Williams, have used
the snow gum as a model for eucalypts
in general. Snow gums are more than
mountain trees. They grow from
Queensland to Tasmania at altitudes
down almost to sea level.
Experiments in the Snowy Mountains
have shown that snow gums can
germinate from seed and reproduce up
to 200 metres above the current tree
line. The advance of the snow gums
may be slowed by the difficulty of
moving seeds uphill from existing trees.
Ms Williams
has
shown
that
transplanted seedlings can also grow

below the present limits of the snow
gum.
The reason that snow gums do not
usually grow at lower altitudes is that
other species, such as the broad-leaved
peppermint. Eucalyptus dives, compete (
better there. In a warmer climate
peppermints would probably expand
uphill, like the snow gums.
Using data gathered by the Director of
the Centre
f o r Resource
and
Environmental Studies, Professor Henry |
Nix, and the CRES model of vegetation
and climate, BIOCLIM, Ms Williams
has produced maps of the expected
distribution of snow gums after the
changes in climate expected in the next
50 years.

Downhill
Other research in the Department of
Geography, Faculty of Science, shows
that snow gums may also be moving
slowly downhill, into frost hollows. Frost
hollows in the area around Kiandrai
show an inverted tree line, where trees"
grow on the sides of valleys but only
grass survives in the colder air that
collects in the valley floor.
Orroral Valley, south of Canberra, may
not be a true frost hollow: the trees mayi
have been cleared by early pastoralists.^
An honours student in the Department
of Geography, Ms Vicki Hodges, is
studying the effect of frost and shade on
snow gums in the valley. She has found
that seedlings shaded by older trees
perform better than seedlings out in the
open. Ms Hodges suspects that it is not
the frost alone that kills the exposed
seedlings but the rapid change from
frost to full sunlight early in the
morning. Shaded seedlings do not get
as cold, and warm up more slowly.
Below: Snow gums in Orroral Valley near
Canberra. Photo: Vicki Hodges.
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Academic
Diary
S & W Asia Centre Faculties Intro Course on
Tibetan Buddhist Meditation,
Lama Choedak T. Yuthok How to Integrate Meditation
In Everyday Life, 7pm, Asian
Studies Common Rm 32L
Friends of the Classics
Dept Museum Faculties
L e c t , Prof A. A. M. Bryer
(Univ Birmingham) - Last
Judgements in Trebizond,
8pm, lect theatre, HaydonAUen.

TUESDAY 18 JULY
Far
Eastern
History
RSPacS Sem, Dr R. R. C.
de Crespigny - Bloody Contradictions: State & People,
Development & Protest in
China, 11am, sem rm E,
Coombs.
Inorganic
Chemistry
RSC Sem, Dr Robin Perutz
(York Univ, UK) - Synthesis
The Spectroscoptists Way:
Adventures in C-H & Si-H Activation, 11am, rm 134, RSC.
A H A Sem, Dr Ian Wilson
(Political Science, ANU) &
Mrs Svetlana Anchugov-Tan Sino-soviet Relations After
the S
Summit, 12.30 pm, AIIA,
A p e a k in, $4.
^ P a cacific
ll
& SE Asian History RSPacS Film Series, Dr Alan Thome - The
Last Horizon (Jhe Pacific Rim,
final series mainly on Polyesia), 1pm, sem rm A,
oombs.
Automated
Reasoning
Project RSSS Sem, Dr J.
K. Slaney - MaGIC: The Results, 2pm, lect rm 10, I
Block.
WEDNESDAY 19 JULY
History
of Ideas
Unit
RSSS Sem, Dr A. Vincent
(Univ College, Cardiff) Classical Liberalism & its
Crisis of Identity, 11am, sem
rm A, Coombs,
mpirical
Research
on
ender & Social Change
SSS Sem, Dr Christabel
Young - Postwar Trends in
Female
Labour
Force
Participation in Australia,
12.30pm, sem rm E, Coombs,
ingulstlcs
Faculties
e m . Prof Johanna Nichols
(UC Berkeley) - TBA, 4pm',
rm 2135, Dedman.
Art
History
Faculties
Lect, Dr Paul Duro - JacquesLouis David and the French
Revolution, 8pm, lect theatre,
Haydon-AUen.

€

THURSDAY 20 JULY
History RSSS Sem, Mr
Wilfred Prest - Judicial Corruption in Early Modem England: Or, When did Judges
Stop Taking Bribes? 10.45am,
sem rm A, Coombs.
NE Asia Program & International
Relations
RSPacS Sem, Ms Penny
Wensley (DFAT) - Hong Kong
& its Future, 11am, sem rm B,
Coombs.
Philosophy
RSSS
Sem,
Dr Rod Girle - Indubitability
& Deductive Omniscience,
1.45pm, sem rm E, Coombs.
Economics
Faculties
Sem, Dr Douglas McTaggart
- On the Role of Monetary
Policy Announcements, 2pm,
rm 1048, Copland.
RSES Sem, Dr Geoff Taylor
The
generation
of
petroleum: possible source
materials & stages in their
transformation, 4pm, sem rm,
Jaeger.
History Faculties
Sem,
Dr Anthea Hyslop - Death
Strikes Home: the Spanish

Influenza
Pandemic
in
Australia 1919, 5pm, Geoffrey
Fairbaim Rm, Haydon-Allen.

FRIDAY 21 JULY
Organic Chemistry RSC
Sem, Prof A. J. Kirby (Univ
Cambridge) - Mechanism &
Steroelectronic Effects on the
Lysozyme Reaction, 11am, rm
134, RSC.
Political Science Faculties Sem, Dr Andrew Vincent - A Theory of the State?
11am, rm 2069, Copland.
SDSC RSPacS Sem, Mr
Ken Ross - Enigma, Mystery
or Just a Puzzle: An Introduction to its Political, 11am,
sem rm B, Coombs.
Economics RSSS Sem, Dr
D. McTaggart - Australian
Monetaiy Policy Since 1985:
De-stabilising the Economy?
2pm, sem rm D, Coombs.
International
Relations
& Peace Research Centre
RSPacS Sem, Prof R. B. J.
Walker, Dr B. S. Klein, Dr M.
Dillon - The Discourse of
World Politics: A Critical Interpretation, 2pm, sem rm D,
Coombs.
Prehistory
RSPacS
&
Faculties Sem, Prof Sandra
Bowdler - Coastal colonization revisited, 3pm, sem rm
A, Coombs.

MONDAY 24 JULY
Geography Faculties Research
S e m , Prof D. R.
Howlett - Scale and Development in the South Pacific,
3.30pm, lect rm 2, Dedman.
Psychology
Faculties
S e m , Dr John McCallum Activity in Old Age, 3.30pm,
rm 105, Psychology Bldg.

TUESDAY 25 JULY
CEDAM
S y m p o s i u m , Dr
George Gordon (Strathclyde) &
Dr Alan Lonsdale (Curtin) Assessment & Development of
Academic Staff: A Contradiction in Terms? 9.30am, CRES
sem rm, Hancock.
Pacific & SE Asian History RSPacS
Documentary Film Series, Mr Bill
Gammage - My Father, My
Country (Hagen-Sepik patrol,
PNG), 1pm, sem rm A,
Coombs.
Automated
Reasoning
Project RSSS Sem, Dr R.
K. Meyer - Urquhart on the
Complexity of Logic IV, 2pm,
lect mi 10, I Block.
Demography RSSS Sem,
Dr B. Gubhaju - Trends in fertility & mortality in Fiji based
on the 1986 census, 3.30pm,
sem rm A, Coombs.
NE Asia Programme &
Contemporary
China
Centre RSPacS Sem, P r o f
Bladmir
S.
Miasnikov
(Academy of Sciences USSR) Soviet
Perspectives
on
China's Reforms & Politics,
sem mi B, 3.30pm, sem rm B,
Coombs.
WEDNESDAY 26 JULY
History of Ideas Unit
RSSS Sem, Prof
Martin
Golding - The Significance of
Rights Language: History &
Philosophical Considerations,
11am, sem mi A, Coombs.
NE Asia Programme &
Contemporary
China
Centre RSPacS Sem, Soviet Views on Chinese Education, Society & Culture,
11am, sem rm D, Coombs.
AIIA Sem, Dr Brain Strait
(Pari
Library),
Henry
Burmester
(Attorney-General's), Brendan Doran (DFAT)
& Anne-Marie Delahunt (ACF)
- Antarctica: Last Chance for
the Last Frontier? 12.30pm,
AEA, Deakin, $4.
Empirical Research
on
Gender & Social Change
RSSS Sem, Dr Jonathon
Kelley - Sex role attitudes,
12.30pm, sem rm E, Coombs.

Human
Geography
RSPacS Sem, Dr G. L R.
Linge - You have it so I
don*t: the Just in Tune (JIT)
System, 2pm, sem rm C,
Coombs.
Linguistics
Faculties
S e m , Xie Guanghua - An
Acoustic Investigation of Selected Intonation Patterns in
Standard Chinese, 4pm, rm
2135, Dedman.
Art
History
Faculties
Lect, Prof Michael Greenhalgh - Courbet, Millet and
the 1848 Revolution, 8pm,
lect theatre, Haydon-Allen.

THURSDAY 27 JULY
History RSSS Sem, Ms
Ann Hone - The Engineer as
Gentleman of Science: Some
Comments on Social Closure
& Cultural Definition in Late
19th Century NSW, 10.45pm,
sem rm A, Coombs.
International
Relations
RSPacS Sem, Prof
Kim
Nossal - Middle Powers &
Economic Sanctions: Orthodox & Perverse Theories Reconsidered, 11am, sem rm B,
Coombs.
Organic Chemistry RSC
Sem, Dr H. Heaney - Recent
Developments in Mannich ReReaction Technology, 11am,
rm 134, RSC.
Philosophy
RSSS
Sem,
Dr Barbara Davidson - Unpuzzling Puzzling Pierre, 1.45pm,
sem mi E, Coombs.
Women's Studies Faculties
Sem,
Ms
Lineke
Spooner - Indications of illegal drug use by women in
Australia, 3pm, G e o f f r e y
Fairbaim Rm, Haydon-AUen.
RSES Sem, Mr Richard Kellett - Electric conductivity
contrasts across the southeast
Australian margin: ocean,
crust & mantle, 4pm, sem rm,
Jaeger.
History F a c u l t i e s
Sem,
Mr Peter Stanley - More like
working men than soldiers:
Asking questions about the
white mutiny, 5pm, Geoffrey
Fairbaim Rm, Haydon-Allen.

FRIDAY 28 JULY
Political Science Faculties Sem, Prof Bradley Klein
- NATO: A Critical Interpretation, 11am, rm 2069, Copland.
SDSC
RSPacS
Sem,
Commodore Hector Donohue
RAN - Australian Mine Coimtermeasures Policy, 11am, sem
rm B, Coombs.
Demography RSSS Sem,
Mr Malcohn Wicks (Family
Policy Studies Centre, London) - Family trends & the
social policy agenda in
Britain, 12.30pm, sem rm D,
Coombs.
Economics
RSSS
Sem,
Prof F. Gruen - Australia's
Welfare State: Rearguard or
Avant Garde? 2pm, sem rm A,
Coombs.

MONDAY 31 JULY
Political
Science
RSSS
Sem, Prof Jiri Valenta (Univ
Miami) - The Strategic Balance and its Impact of Southeast Asia, 10.30am, sem rm
D, Coombs.
Geography Faculties Research Sem, Dr Brian Lees A Model of Lunette-Lake CoEvalutation, 3.30pm, lect rm
2, Dedman.
Psychology
Faculties
Sem, Dr Stephen J. Rosenman (ACT Mental Health Services) - Diagnosis of Early
Dementia, 3.30pm, rm 105,
Psychology Bldg.

TUESDAY 1 AUGUST
Far
Eastern
History
RSPacS Sem, Dr W. J. F.
Jenner - The Death of the
Code: Reflections on the end
of Chinese
Civilisation,
11am, sem m[i E, Coombs.

Political
&
Social
Change RSPacS Sem, M s
Rebecca Weisser - Decolonization & development in
New Caledonia 1978-1989,
11am, sem mi C, Coombs.
Pacific
&
Southeast
Asian
History
RSPacS
Sem, Ms Dorothy Shineberg
- Church and commerce in
New Caledonia: Ballande &
the Bishops,
1884-1930,
2pm, sem mi E, Coombs.
WEDNESDAY 2 AUGUST
History
of Ideas
Unit
RSSS Sem, Dr A. Vincent Defining Conservatism, 11am,
SEMINAR CANCELLED.
Empirical Research
on
Gender & Social Change
RSSS
S e m , Dr Janina
Frentzel-Zagorska - Gender
Roles in Poland, 12.30pm,
sem rm E, Coombs.
Linguistics
Faculties
S e m , Prof Bob Dixon - Are
some languages better than
others? 4pm, rm 2135, Dedman.

The
40th
Intervarsity
Choral
Festival,
The
Canberra Symphony Orchestra
presents Verdi Four Sacred
Pieces, Kodaly Missa Brevis,
Brahms Song of Destiny, conducted by Hans Giinter Mommer, 8pm, Llewellyn Hall,
CSM. Tickets $22 & $16, ph
474144 or 571077.
WEDNESDAY 19 JULY
University
House
&
Convocation
D i n n e r , Dr
Alan Thome - Man on the
Rim, 6 for 6.30pm, Univ Hse.
Open to public, 492685.

Art
History
Faculties
Lect, Dr Sasha Grishin - Ait
& the Russian Revolution,
8pm, lect theatre, HaydonAllen.
THURSDAY 3 AUGUST
History RSSS Sem, M r
Neville
Cain
The
Economists & The Crash:
Australia 1936, 10.45am, sem
rm A, Coombs.
International
Relations
RSPacS Sem, Prof L D. B.
Miller - The Might-HaveBeens: Theology or Balance
of Power? 11am, sem rm B,
Coombs.
Philosophy
RSSS
Sem,
Ms Suzanne Uniacke - SelfDefence & Natural Law,
1.45pm, sem rm E, Coombs.
Women's Studies Faculties Sem, Ms Adele Stevens
- Illicit drug use among
women in the ACT area, 3pm,
Geoffrey Fairbaim Rm, Haydon-Allen.

THURSDAY 27 JULY

History F a c u l t i e s
Sem,
Mr Mark Clement - Radical
Christians & Infidels: Religion & English Popular Radicalism 1819-20, 5pm, Geoffrey Fairbaim Rm, HaydonAllen.

Meetings
MONDAY 24 JULY
Society
for
International Development combined meeting with Third
World Forum, Development
Studies Network & ACFOA,
Ms Susan George - From Debt
to Development, 7.45pm,
Haydon-Allen Tank.

Arts and
Entertainment
Entries for the next issue
close
at 5pm
on
Wednesday 19 July and
will be for the period Friday 28 July to Thursday
17 August inclusive. Each
notice should be typed
on a separate piece of
paper. Publication is restricted to events on
campus.
FRIDAY 14 JULY
School of Art, Contemporary German Graphics of the
70* s, an intemational touring
exhibition of German drawings, prints & photography,
representing 15 artists, assisted by the Goethe Institute
& the Museum of Contemporary Art. UntU July 22, Canberra School of Art Gallery.
Hours: Tues - Fri, 10 - 4pm;
Sat, 11 - 5pm.

THURSDAY 20 JULY
University House Ladles
Drawing
Room
Luncheon, Laurie Curtis
Moscow & Kiev Revisited,
12.30pm, Univ Hse Drawing
Rm, $10. RSVP: Ph 543343
by 18 July

MONDAY 24 JULY
Japan Centre
Faculties
F i l m , Uhohho Tankentai Hours of Wedlock, 7.30pm,
Coombs Lect Theatre.
Music T h e a t r e ,
Judith
Clingan - Terra Beata-Terra
Infirma, 6pm, Arts Centre.

FRIDAY 28 JULY
Music
T h e a t r e , Judith
Clingan - Terra Beata-Terra
Infirma, 6pm, Arts Centre.
Japan Centre
Faculties
Film, Ryoma Ansatsu - Assassination
of
Ryoma,
7.30pm, Coombs Lect Theatre.
School of Music, Perihelion, Contemporary Music,
8.15am, Llewellyn Hall, CSM.

SATURDAY 29 JULY
Music
T h e a t r e , Judith
Clingan - Terra Beata-Terra
Infirma, 2pm & 7.30pm, Arts
Centre.
School of Music, Orchestral Favourites, CSM Chamber
Orchestra with the ABC National Ensemble,
soloist
Charmain Gadd, 8.15am,
Llewellyn Hall, CSM.

SUNDAY 30 JULY
School of Music, Virtuoso
Series 11 Double Bass Recital,
Francois Rabbath, Associate
artist Malcolm Tapscott, 4pm,
Recital Rm, CSM.

Visitors
Dr David Boyd ( N e w c a s t l e
Univ) at HRC until 9/89,
x2063. Interest: film narrative.
Dr K. Y. Chung ( C h i n e s e
Univ Hong Kong) at Far Eastem History, RSPacS, x3124.
Interest: archaeology with
special reference to China.
Dr Mark Elvln (Oxford) at
Far Eastem History, RSPacS
for 2 mths from late July. Interests: Chinese history, history of Shanghai region.
Dr Hong Wee Tan (Rand
Corp. Califomia) at AJ-RC,
RSPacS untU 29/7/89, x3780.
Interests: labour economics,
Japanese economy, retirement
& ageing in the US & Japan.
Prof Franz Kuna (Univ
Klagenfurt) at HRC until
30/9/89, X3438. Interests:
text/context, film & literature,
Australian poetry.
Mr David C. MacDougall
(Austin Institute of Aboriginal
Studies) at HRC for 6 months,
x0582. Interests:
ethnographic film, visual representation.
Prof George E. Marcus
(Rice Univ) at HRC untU 8/89,
X 2223. Interests: elite
cultures, ethnography, the
creation of cultural instiDr Bonnie McDougall at
Contemporary China Centre,
RSPacS 25-27/7/89, x4150.
Interest: China.

Dr
Tom
McNaugher
(Brookings Institution, Washington) at SDSC, RSPacS untU
9/9/89, x4191. Interests: US
military strategy in Asia, the
Australian role in Asian security.
Dr Peter Metcalf ( U n i v
Virginia) at Austronesian Project, RSPacS in July for 1
month, x2162. Interest: Kalimantan.
Prof Gene Ogan (Univ
Minnesota) at Contemporary
Austronesian Project, RSPacS
until 9/89, x2163. Interest:
anthropology of colonialism
& social history.
Dr Lesley Potter ( U n i v
Adelaide) at Human Geography,
RSPacS
25/7
25/11/89, x2234. Interest:
urban & mral geography of SE
Asia.
Mr
Peter
Schmidt
(Michigan State Univ) at
Statistics, E c o n o m i c s
&
Commerce
until
3/8/89,
x3361. Interest: econometrics.
Dr
William
Steele
(Intemational Christian Univ,
Tokyo) at Far Eastem History,
RSPacS until 1/12/89. Interest: Meiji Japan.
Dr
Andrew
Vincent
(Cardiff, Wales Univ) at History of Ideas Unit, RSSS until
9/89, x4146. Interests: political theory/ideologies, British
hegelianism.
Prof Wang Gung-wu (Univ
Hong Kong) at Far Eastem
History, RSPacS for 1 week
mid-July, x3140. Interests:
China & Hong Kong

Awards
APEX
Foundation
for
Research
into
Mental
Retardation Ltd g r a n t s
close 31/7/89 & studentships
ASAP. Research Grants Office,
x2398.
Australian
Electrical
Research Board grants for
electrical or mechanical engineering close 21/7/89. Research Grants Office, x2398.
Australian Federation of
University Women ACT
Overseas Study Fellowships
1990/91, close 1 & 30/8/89.
Georgina Sweet Fellowship
closes 31/7/89. Graduate Students Section, x5949.
Barley Research Council
New Research Applications 1990/91 rural industry research grants close
4/8/89. Research Grants Office, x2398.
Diabetes Research Student Program at Univ Sydney. Close 25/8/89. Research
Grants Office, x2398.
French Govt Postgraduate
Scholarships
1 9 9 0 / 9 1 in literature, linguistics, education. Close
25/8/89. Graduate Students
Section, x5949.
Japanese
Govt
(Monbusho)
Scholarships 1990 for 5 years in
Law, Politics, Business Admin, Education, Sociology,
Literature, History or Japanese
Language. Close 21/7/89. Careers & Appointments, x3593.
N H & M R C Overseas
Training Fellowships: C.
J. Martin, Neil Hamilton Fairley, Australian Postdoctoral &
Australian Applied Health
Sciences Fellowships all close
21/7/89. Research Grants Office, X2398.
ANU Reporter is published by
University PubUc Relations, 28
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490742) 20 times a year on the
second and fourth Fridays of the
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Printed by Paragon Printers,
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Classified
Advertisements are restricted to staff and students of the University
and members of Convocation and to 20 words
each. Normally, only one
advertisement per person
can be accepted for each
issue. Typed advertisements should be sent or
delivered to ANU Reporter, University Public
Relations. The envelope
should
be
marked,
'Advertisement*. No advertisements can be taken
over the telephone. The
closing date for the next
issue is Wednesday 19
July 1989.
Inquiries
X2106.

FOR SALE
B a m b o o fine leafed in Ige
plastic garden tubs. W e l l
grown & needs splitting,
$10ea. Need trailer to t'port;
Shirley x4580.
Bathroom
flyscreens
958020.

cabinet $10,
$10;
x2229,

Bed dbl Sleepmaker, pine side
tables, as new, $200 ono;
Sharon x2654, 862602(h).
Bicycle ladies 3spd, gd cond
$70; Bed & in/spring mattress, dbl, pine $100; sgl bed
& foam mattress, pine $25;
x0769, 498739.
Bicycle men*s lOspd, 2yo,
as new $180; upright vacuum
cleaner $60; ironing board $8;
assorted kitchen items; Sean
X0290.
B i c y c l e men's lOspd, 2 1 "
frame,
gd
cond,
$130;
812531 (ah).
Bicycle mixte lOspd 2 1 "
$120; 512561(ah).
Bikes 2 men's 27" lOspd, gd
cond,
$100
&
$110;
X2467/2454, 512662(h).
Bikes 3 (need repair), Hermes
typewriter, child's gym/swing
set, reasonable offers considered; Yamaha trumpet, e x c
cond $350; 815949.
Brake light f o r rear car
window $10; 16 besser bricks
$7; new pine w o o d planks,
2 @ 1 . 5 m , l @ l m , $20; x2106,
865523.
Camera Minox 35GT miniature, 35mm, through-the-lensmetering, auto exposure control, exc cond $175; x5041,
497597(h).
C a r p e t berber beige, just
lifted, 4 rooms & hall, gd
c o n d , $ 3 9 0 o n o the lot;
x2483, 824562.
Coat sheepskin/suede, ladies
szlO-12, exc cond,
^/g
length, cost $500, sell $300
ono; 485868.
Colour T V $280; acoustic
guitar $70; radio cassette $60;
desk lamp $8; Aust Oxford
Dictionary $4; x5531.
Colour T V Sanyo 3 4 c m ,
$300 ono; desk & chair $100
ono; 823043.
Compact
discs box set 3
* Bruce Springsteen Live 197585' new, $50; *Tunnel of
Love' CD $15; 952380(ah).
Computer
(IBM
comp),
printer & accessories $2600;
colour T V 18" & video
recorder $550; auto wash mach
$80; new pram $130; mens
bike $40; cloths, books etc;
472130.
Computer
modem
$150;
Desmond Koh x3337.
Computer X T lOmhz, 1MB
R A M , 30 M B HDD, 2 D D ,
Amber monitor, 18 mths old,
as new $1800; 472570(ah).
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Cot mattress $20; stroller
pram $60; baby carriers:
Snugli $30, Gerry $12; all
v g c ; Judy 3 1 5 9 6 4 , Eddie
X3573.
Cot mattress as new $10;
carry basket with new Teatree
mattress, safety net, seat belt
$10; bouncinette, inflatable
bath $5; x4707.
Daisy
wheel
printer
Uchida D W X - 3 0 5 , Centronics
parallel interface $350; solid
Burmese teak dressing table,
round mirror, $150; x3764,
477281(h).
Desk
75
396463(ah).

x

75cm

$15;

Desk big with 3 drawers $60;
x2527, 575896(h).
Dolls house pine, exc cond
$50; 814907(ah).
Dressing
table 60s style,
white, 4 drawers, full length
mirror, $35; child's desk, 2
drawers, $10 ono; x4712.
Easy chairs 2 brown velvet,
wooden arms, v g c $45 each
o n o ; nest of tables, teak
colour, v g c $20; 862282.
Family home Macquarie, 5
bdrms,
2
bathrooms,
$125,000;
x3719;
511306(ah).
Freezer front opening, 160
Itr Frigidaire, 2 ^ / 2 yo; Ige
armchair $40; f o l d - u p bed
$20; 485060.
G u m b o o t s sz4, navy blue
$5; maroon duffle coat $12; 6
channel PA 250W Eminar &
Toa 250W speakers $1600;
X3843, 511643.
H a n d l e b a r s Cinelli alloy
42cm &. stem (10cm) $65;
Blackburn rear rack $45; all
items
as
new;
Jerry
8223 l l ( w ) .
Heater
slow
combustion
$300; Minolta 230 pocket
camera & flash $50; ski
b o o t s , Nordica $ 3 0 ; elec
stove, Mettlers $50; x4392,
821770(h).
Heater Vulcan Conway elec,
$50; dbl door, glass, $30 ea;
folding bed & cover $150;
lounge suite, rust velvet, $300
ono; x3493, 824594(ah).
Helmet, bicycle, new R o s e bank stackhat, was $49, now
$25; x4789.
HIFI Kenwood amp 90w/ch
$400; N A D tuner $450; Divan
sgl with casters $40; Laptop
computer NEC-PC8201 $550;
Katy x2998. 592350.
Kitchen pantry $65; tabletennis table $60; metal windows 1520x1260, 1520x950,
$25ea; assorted maternity
clothes, vgc; 486339.
Knitting machine Empisal
& ribber, w o o l winder patterns,
exc
cond,
$100;
581124.
Land 17km from Bugendore,
100 acres, f u l l y
fenced,
building permit, permanent
creek; 81253 l(ah).
Lego castle l e g o , complete
sets,
reasonable
prices;
543184(ah).
Lounge chairs Post & Rail
Contour, dark pine «fe mid-tan
leather, 1 sgl & 1 dbl, $500
ono;
Andrew
x2764,
415262(ah).
Lounge suite heavy duty
dble divan, storage under, $60
o n o ; 3pce lounge setting
$ 1 0 0 ono; Jessica x 2 4 7 9 ,
Chris x4229, 917768(ah).
Nikon F401, autofocus, 3550mm zoom & case, as new
$625;
Richard
x4510,
852624(h).
Piano Yamaha, elec organ.
Commodore 64, Encyclopaedia
Britannica, ladies b i c y c l e ,
aquarium, furnitures, elec appliances etc; Sue x2143.
P o r t r a i t s 2 ivory framed,
late 1800s Italian miniatures,
valued at $700, sell pair for
$600; Fenna x3637.
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Printer Brother M l 109 suitable for AppleMac, private use
only, $ 2 5 0 ; John Graham
723299(w), 514615(h).
Rocking
chair exc cond
$80; x3027, 415824(ah).
Screen door $10; Ige bamb o o curtain $10; 4 kitchen
chairs
$10ea;
Katie
X4321/4225.
S e t t e e 1x2 seats, brown, gd
cond
$100
ono;
Hong
621633(w); 3/1 Whittle St,
Hughes.
Ski boots Starlet Cobra L56 $20; Koflach M $15; rm A9,
Corin Hse, 493905.
Ski
lodge Own an *A'
Debenture Share in great Charlotte's Pass lodge. Beautiful
downhill & cross country
skiing.
$15,000
ono;
488820(h).
Skis ISO Atomic with new
Salomon bindings, unused,
$300 ono; x3014, 863331.
Sleeping
bags down, as
new
$240
ea;
Trevor
Holsworth,
Toad
Hall,
494722.
Sports
coat
woollen,
Fletcher Jones, chest 3 8 " ,
worn once, superb cond, less
than half cost, $120 ono;
498252.
Table & 4 chairs, pine $180;
Julie x2565.
Tamron lens 28-80mm F3.5
$250 ono; Olympus X A camera $ 1 0 0 o n o ; both mint
cond;
Mary
x3457,
475918(h).
Tapestry stand light tubular
steel, fully adjustable, sturdy
construction $75, inspection
invited; Bev x5141, 582349.
Typewriter Adler Gabriele
elec, exc cond, cover etc $180
ono; elec Casiotone keyboard,
exc cond $200 ono; Patricia
Goodwin, x4614, 544274(ah).
Typewriter T W 1450 elec, 2
daisy wheels, as new, $350
ono; x0156, 825452(h).
Video
c a m e r a & case
$1400; Rover elec muncher
$180; kneel posture chair
$80; X C skating skiis $360;
ski boots $80; 479357(ah).
V i d e o cassette " S o n g &
Dance", new $20; 5 ladies
jeans, s z l 0 & 1 2 , v g c $20; 5
acrylic p o l o jumpers, e x c
cond, $15 the lot; 861947.
W a r d r o b e hanging space, 2
shelves, full width drawer, gd
cond $75; 496313(ah).
Wedding
dress s z l O / 1 2 ,
satin & all over lace, Southem
Belle style, h o o p veil &
g l o v e s , $ 5 5 0 o n o ; Tania
x2675, 919319(ah).
Welder Power Therm $120;
Skil bell Sander $65; B & D Jig
Saw $50; Towa planer $60; 2
drills $25ea; bench saw $165;
Paul x2771.
Wetsuit
5mm
steamer,
Tiping Hot* glued & stitched
seams, $200; Peter x4707.

MOTOR VEHICLES

D a t s u n 720 King cab ute,
white, new tyres & battery,
a/c, 5spd, v g c $6500; x3694,
811768.
Holden '75 HJ, $3000 ono;
823043.
H o l d e n Gemini sedan '85,
auto, e x c cond, 6 mths A C T
rego
$10,500;
x4485,
925211.
M a z d a 323 silver 5 door
hatch, auto, 12 mths rego,
immac c o n d , $ 5 0 0 0 o n o ;
Anne 953700(w), 470508(h).
M a z d a 808 s/wagon '76, gd
cond, new tyres, radio/cass,
roof rack, service manual,
hometune report, 6 mths NSW
rego,
$1850;
x2300,
2275587.
M a z d a 1300 '75, very reliable
$1900;
772465(w),
581633(h).
S i g m a 78/79 sedan, 5spd
manual, weU maintained, one

owner,
$4100;
x4264,
513050.
V W kombi '70 vgc, recond
eng, 12 mths rego, $3300;
x5519, 822818(ah).

ACCOMMODATION
AVAILABLE
Cook n/smoker for self contained bedsitter,
kitchen,
shower, garden courtyard, suit
mature student, rent nego for
gdn/cleaning help; 514607.
Deakin f / or un/fum room
avail in 3br hse, $57 or
$42.50pw + exps; x 5 1 0 0 ,
811471.
Downer room in f / f u m 4br
hse, bond $75, rent $41pw +
exps;
Wendy
494450,
575270.
G i r a l a n g mature lady to
share near new, 3br, ens.
Turbo 10, sunroom, t'port to
A N U avail; Brian x 4 1 5 8 ,
586833(ah).
Hughes attractive f / f u m 3br
hse, lock-up garage, 10 mins
ANU, avail July/Aug to early
Dec, $180 pw; 833573 (w),
814341(h).
Huskisson 3br f / f u m comf
hse
to
let
school
hols/weekends. Close beaches,
shops; 546001(ah).
Inner north f / f u m hse, avail
24/7 to 5/9/89; 574743.
Kambah friendly n/smoker to
share Ige 3br hse with IM &
IF,
$60pw;
895255(bh),
317120(ah).
Lyneham $100pw, Ibr spacious
unit,
sep
access,
kitchen, fridge, carport, laundry facs, avaU 22/7; 543248.
Lyneham quiet room in hse
with single parent & 2
teenage children, $50pw for
hse trained n/smoker, 30"'";
Andrew x4793, 488531.
L y n e h a m unfum Ibr flat,
$100pw;
Martin
x3559,
810604(ah).
M e 1 b a 3br hse f o r rent
15/7/89 to 15/1/90, f / f u m , gd
heating,
close
schools;
586832
North
Lyneham 2br l y o
t'hse close to City & Belconnen, avail from 15/16 July,
un- or part/fum, n/smoker,
$160pw; x3156, 489954.
O'Connor
10 min walk
ANU, room $50pw, nice garden, suit semi-veg, n/smoker,
share with 2F; 491163(h),
832277(w).
O ' C o n n o r room in 3br hse,
$60pw, short term (wks/mths),
suit
visiting
researcher;
493039(w), 477387(h).
O ' C o n n o r un/fum 3br hse
for short or long term lease,
$165pw: 470059.
Paddington N S W person to
share 2br terrace, $140pw +
exps; x4361, (02)3323335.
Paris f / f u m 3br flat, u/ground
carpark, private street, 15min
from centre, short or long
term; x2470, 474812(ah).
Pearce person to share sunny
hse, Mt Taylor slopes, with
one other $80pw; 843273(w),
864570(h).
Queanbeyan
female
n/smoker to share 3br t'hse
$60pw; x5967, 979483(h).
Queanbeyan female to share
with IF, $50pw + bond, prefer
neat, n/smoker, 317244(ah).
Rose dale 3br hse avail for
lease beg Aug - beg Dec;
X3174, 497271(h).
Spence male to share hse, 2
rooms avail, $50pw/room +
exps,
n/smokers
pref;
588485.
T u r n e r 3br hse, est garden,
close ANU, Civic & O'Connor
shops, rent nego to responsible people; 480837 m o m ings.
University House Ige room
avaU 20/7 to 4/9/89, $63pw,
incl phone, electricity, house-

dinner, linen, p/g only; Sharan x 3 6 2 3 , 2 6 2 7 ,
2394,
495224.
Watson n/smoker to share
semi-veg hse with 2 p/grads,
$53pw; Harvey x2663. Tun or
Harvey 417409(ah).
Weetangera 3br f / f u m contemp hse, native garden, close
schools
&
shops,
avail
2 0 / 9 / 8 9 to 12/1/90. Rent
nego to caretaking tenant;
x2919, 543546(ah).
Wybalena
Grove 2br hse
avail, long-term lease, start
Sept $170pw; 514661(ah).

ACCOMMODATION
WANTED
House/pet minding service. Experienced & reliable
couple
available
now;
William, 485388.
Planning to travel? I will
house, plant & pet sit for you.
Avail now with references;
496436.
Visiting Aust'n professor &
wife wish to rent 9/89 to
4/90; Hardaker (067)721159,
Mrs Heidemanns x2188.
MISCELLANEOUS
Firewood free, in paddock,
Bredbo 100k from Canberra;
x4158, 586833(ah).
F o u n d sum of money near
Lennox
A
Block;
Arto,
X2612.
Interested in joining a Canberra syndicate that owns a
beautiful ocean going cmising
yacht?
Cost
well
under
$10,000; 487126.
Piano lessons Garran area.
Experienced piano & theory
tuition. Examination preparation possible but not essential; Sharyn Kepert 823470,
Andrew x2438.
T a x returns prepared by registered tax agent, reasonable
rates; 863331 (ah).

SECRETARIAL

Chinese
&
English
wordprocessing for books, articles, theses, essays, CVs,
private corresp etc. Competitive rates; T o n y
x4485,
92521 l(ah).
No fuss typing service. Flat
rate $2/page; anytime 477810
T y p i n g / W P priv corresp,
theses, reports, etc; x0156,
825452(h).
W o r d p r o c e s s i n g assigns,
theses etc, final copies on
daisywheel printer, reas rates,
will pick-up f r o m campus;
882038.
Wordprocessing
reports,
essays, theses etc. Printed
c o p y or disk. I B M c o m p ,
MSWord, Wordstar; 544233.
W o r d p r o c e s s i n g , essays,
theses, CVs etc. Pick up & deliver on campus. Competitive
rate, fast tumaround; x2137,
2275748(h).
W P services Flat rates f o r
theses etc; Robin 494643,
Margot 493295, answer mach
814318.

Academic
Diary
Diary entries for the
eleventh issue in 1989
close at 5pm on Wednesday 19 July, and will be
for the period Friday 28
July to Thursday 17 August, inclusive. Please
assist by submitting ALL
diary entries on the forms
available from University
Public Relations, x2106.
FRIDAY 14 JULY
Australasia
Intervarsity
Debating
Championships
Quarter & semi-finals in the
Law School, times TBA. Open
to Public.
Organic Chemistry
RSC
Sem, Prof 1. Kitagawa (Osaka
Univ) - T B A , 11am, rm 134,
RSC.
Inorganic
Chemistry
RSC Sem, Prof A. J. Thomson (Univ East Anglia, UK) M C D of
Metalloproteins,
2pm, mi 134, RSC.
Energy Research Centre
RSPhysS Sem, M r Keith
Lovegrove - Optimisation of
Real Energy Conversion Systems, 3 . 4 0 p m , C o n f rm,
Oliphant.

SATURDAY 15 JULY

^

Australasia
Intervarsity
Debating
Championships
Grand final, 7pm, Large Court
Rm, Parliament House. Open
to Public.
g ^

MONDAY 17 JULY

^

Inorganic
Chemistry
RSC Sem, Prof Didier Astruc
(Univ Bordeaux) - OrganoTransition Metal Radicals &
their Role in Electron-Transfer
Catalysis, 11am, rm 134,
RSC.
A-JRC RSPacS Sem, D r
Hong W . Tan (The Round
Corporation, California) - The
determinants of private pensions & severance pay: theory
& evidence from Japan, 1 2 p n ^ ^
sem rm A , Coombs.
^ ^
Political
Science
RSSS
Sem,
Prof John Fender
(Pennsylvania State Univ) Tariffs & Employment: An
Intertemporal Approach, 2 p m ^ ^
sem rm D, Coombs.
^ B
Psychology
Faculties
Sem, Dr Donald Byrne - A c tivities, Attitudes, and Aspirations of Australian Clinical
Psychologists, 3.30pm, rm
105, Psychology bldg.
Geography Faculties Research
Sem, Dr R. M.
Bourke - The Ahitudinal Limits of 220 Crop Species in
Papua New Guinea, 3.30pm,
lect rm 2, Dedman.
Cont. on Page 3

University House Dinner
co-sponsored by ANU Convocation

Man on the Rim
DR ALAN THORNE
University House, Balmain Crescent
6 for 6.30pm, Wednesday 19 July 1989
One o f the great untold stories o f history, that of
the p e o p l i n g o f the Pacific rim, has been
documented for the first time. Dr Alan Thorne
will reveal the difficulties and adventures
involved in making the 11-part television epic.
Cost: $15.50 per person. Bookings are essential
(tel. 495281,495282,495004).
Members of the public are welcome to attend.

