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Williams a man for all eons
 
The multi-faceted research into pre-historic climates of 
Monash's new Professor of Geography seeks to help us tackle the 

future. 

FOLK LAW, ancient climates. 
radioactivity, deforestation, the oldest 

known human fossil, deserts, computer 
models and the Ethiopian revolurion have 
omething in common - an important 

r,lace in [he research of Monash Univer
sity's new Professor of Geography, Dr 
Martin Williams . 

It is all to do with building up a picture of 
the prehi storic climates of the Nile, Ganges and 
Darling river basins. "T he aim is to establish 
the tempo of environmental change within 
Australia and the Northern Hemisphere over 
the past five million years.This should allow us 
to test modelsof future climatic change and give 
us considerable insight into the nature of 
human response to environmental stress (that 
is, human evolution)", he said. 

And at a time when researchers have 
demonstrated that human activity is altering 
the chemical makeup of the atmosphere, and 
possibly the earth' s climate; when scientists arc 
increasingly resorting to computer models to 

predict what might happen, it is important to 
know what was the scale of change in the past. 
Data from the past can be used not only to test 
he accuracy of such models, but also they 
resent a picture of the extreme climates under 

which humans have had to survive and the 
Impact those climates had Oil them. 

The spinoffs are enormous and diverse. Past 
work. for instance, has shown what can happen 
to an important river and its floodplain when 
the forests at its headwaters are removed. It is 

now possible to predict the likely impact on 
agriculture downstream of the present massive 
amounts of deforestation. What is more, based 
on the research of Williams and his colleagues, 
it looks as though the impact is reversible. 

The group is also studying the history and 
causes of the formation of deserts to try to 
derernune to what extent humans have been at 
fault. For the same reason it is looking at how 
gullies form along river systems. And as well as 
contributing to the growing knowledge of 
human evolution. its research may well throw 
light on such problems as when and why 
Australia's giant marsupials disappeared. 

Even in Australia - a nation not rioted for 
Its generosIty to scientific research - Manin 
Williams' project is considered so important 

• Martin Wilhams' wife Frances. a geologist and geophysicist. talks to a local tribesman while mapprnq in 
the Ethiopian highlands. 
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and the research of such calibre that the 
Australian Research Grants Scheme last year 
awarded him a program grant which 
guarantees him S64,000 a year for the next six 
years. 

And 20 years ago it all started the way many 
good science projects do. Williams. then a 
young graduat e from Cambridge, noticed 
something that did not quite fit the normal 
pattern of things, and began to ask why. 

" I was attached to a group of people who 
were mapping in southern Libya in the Sahara 
in the middle of summer in an ambient shade 
temperature 55 degrees Celsius plus. In an area 
where you had to travel at least a day to the 
nearest well. we were finding a litter of fish 
bones, hippo bones and freshwater snail shells. 
There were rock paintings ofgiraffes, elephants 
and domestic cattle and we found neolithic 
burial sites containing ostrich egg beads. It was 
all evidence that the desert once had been 
greener. You can imagine the impact on a raw 
graduate." 

Thus began an association with the desert 
that has led Martin Williams to places few 
Westerners have seen, and has taught him 
Arabic and freckled his fair Celtic skin. 

The year after the Libyan trip he was back 
on the fringes of the Sahara - this time in the 
Sudan. Working on a World Bank-sponsored 
project, he was assessing the potential produc
tivity of the Oat plain within reach of irrigation 
water taken from the Blue Nile. He quickly 
realised the plain was not uniformly fertile and 
that he could save the Sudanese Government a 
great deal of money by setting out to 
understand the history of its soil structure. 

"The physical and chemical propenies of the 
soils did not reflect the present climate. They 
were a historical hangover from a time when 
the climate at the headwaters of the Blue and 
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From p,'ge I 

While Niles was different and the rivers 
themselves had different courses." 

I n keepin g with his soil research , he 
discovered the folk law of the local people 
contained a tradition of changes in the river, 
a n d th at t h ey knew of pre-Islam ic 
archaeological sites complete with hum an 
skeletons which were exposed only when the 
n vcr was extremely low. 

With rlus experience under his belt, Martin 
Williams came to Austral ia to do his doctoral 
research at the Australian National University, 
" to learn more about the trade" . What he 
found , working at the margins of the Australian 
deserts in New South Wales and the Northern 
T errirory, was that the pattern of long term 
climatic change in Australia showed a striking 
parallel 10 that of North Africa. So he began a 
detailed comparison of the two. 

• A one-rn itl ion-vear-cld Stone Age hand-axe 

The era in which he has been most interested 
is known geologically as the Quaternary 
about the last two million years. It is significartt 
for two reasons. Our present climatic pattern 
with geologically frequent ice ages or glaciations 
(only about 100,000 years apart l) began at the 
start of the Quaternary. And it is also the 
period of lime when humans evolved most 
rapidly - in fact Soviet scientists know it as the 
Anthropogene, the time of the birth of 
mankind. 

From studies of Nile sediments with Dr Don 
Adamson of M acquarie University and a team 
uf archaeologists from Berkeley, Williams was 
able to unravel the history of alluvial flooding. 
The work gained international recognition as 
soon as the results were published in the in
fluential British science journal 'Nature' 
because it resolved an import ant dispute 
between two groups of Amer ican scientists. 

It also took the team to the headwate rs of the 
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Blue Nile 10 Ethiopia where M art in William s 
has now worked eight seasons since 1971 . 
During 1974 he was in the field when the 
Ethiopian revolution swept the Emperor H aile 
Se lassie from power. 

A team in which he worked with Berkelev 
archaeologist Professor Desmond Clark found 
the oldest known human fossil - at least four 
million years old - in the Ethiopian Rift Val
ley In an area [hat contains the ea rliest human
ly made stone 100is recorded, dated at about 2.5 
million years old. T hat time has a special 
~ig l1l fica nc e which started the group speculating 
a bo ut wh at could have pr ovo ked our 
evolut ionary ancestors 10 begin making tools. 

About 2.5 million years ago several distinct 
but appare ntly related phen omena were 
occurring, W illiam s said. It was the lime of the 
first large build up of continental ice in the 
Northern H emisphere. There is also evidence 
chat the climate in the Ethiopian highlands was 
much cooler and drier. And in China there was 
ihe first large accumulation of dry, windblown 
dUSI, known as loess. It was becoming cooler 
and drrer around the tropics and the forests 
were beginning to retreat - tough limes for a 
defenceless hum an ancestor about a metre tall. 

So Martin Willi ams and his colleagues con
SIder our forebears survived only with the aid of 
the first 1001s, sharp stone flakes that allowed 
rhern to cut through the hides of the prey of 
African big cats. Using their 100ls they could 
feed on the meal before it had rolled sufficiently 
for the cats themselves 10 get at it. 

Perhaps the success of Martin W illiam s lies 
in his ability 10knit together the work of many 
different disciplines and approaches. Almost all 
his work is mult i-disciplinary involving teams 
of prop le whose expertise spans many fields. 
" We are not hidebound in our research 
methods. We let the problem determine the 
techniques 1O be used to attack it." 

But his personal expertise lies in reading the 
legacy of climat ic change laid down in the 
deposits of ancient rivers and lakes. That also 
happ ens to be where fossilsare most likely 10be 
found - another ready source of data. 

In fact, he says, he uses data from four 
disciplines: geology, biology, archaeology and 
nuclear physics. 
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T he geological data comes from the rocks 
and sediments themselves; what they are, how 
they were laid down, and when. All samples 
a re da ted as a ccu ra tely as possibl e 
radi om etri call y; that means using the 
proportion of a radioactive element to its 
breakdown products and the known time it 
takes to break down to determine age. Where 
possible the age is calculated using more than 
one element in a sample as a check. 

Biologically, fossils and pollen grains from 
sediments of known age a re studied to work out 
what the climatic conditions were like at the 
lime. For instance, fossil plankton similar to 
present-day plankton known to tolerate specific 
conditions can be used to work out what 
conditions were like, and pollen gra ins can be 
used to determ ine the vegetation cover which is 
a good indicator of cIimate. 

Archaeological camp sites and firesgive greal 
insight into what our ancestors were up 10 at 
specific time and place. which must have been 
determined in turn by the conditions. 

\Vhere nuclear physics enters the scene is in 
helping 1O determine the chemical composition 
of freshwater shells. Aspects of this composition 
are determined by the salinity of the water in 
which the shells formed. and in a freshwater 
environment this gives an indication of how wet 
it was. 

Martin Williams is doing noth ing less than 
trying to piece together the stage on which man 
evolved, 

" W e are looking at how societies in the past 
were confronted with great environm ental 
stresses and adapted in different ways. both 
culturally and biologically. Wh at we have 
found is a testimony to the toughness and 
elasticity of the human spirit." • 

Professor Williams' research has been 
published widely in geographical, palaeon
tological and general scientific journals . He has 
contributed to and written a number of books. 
Be/ween /9 79 and mid-1984 he lists more 
than 50 publications. 

H e and Dr Don Adamson share a program 
grant fr om the Australian Research Grants 
Scheme. 
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Unearthing a giant's secrets
 
M ONASH zoologists, in 

colla boration with a Dani sh 
bio logist, hav e conducted the fir st 
physiological and biochemical study of the 
Giant Gippsland Earthworm - the 
world's largest earthworm. 

The earthworm, M egascolides australis, 
grows [0 a length of about two metres and is 
about as thick as a human thumb. It is largely 
confined [0 the hilly areas of the western 
Strzelecki Ranges of South Gippsland and the 
undulating country around Warragul. Its 
pr<.'sence call be detected by the gurgling sound 
it makes ;I S it travels through its underground 
burrow. Because of its restricted location it is 
regarded by some conservationists as a poten
ually endangered species. 

A definitive study of the earthworm 's 
'1alOmy was made in [888 by Professor 
aldwin Spencer, then Professor of Zoology at 

the University of Melbourne, and a few tax
onomic studies have been conducted since then. 
But until the current study, liule work has been 
done on it, physiology and biochemistry. 

Mo nash zoologists Dr John Baldwin and Mr 
Fraser H crcus, in collaboration with Professor 
Roy W eber, of the Biology Institute, University 
of Odense, D enmark, have made a start in this 
direction, and have come up with preliminary 
answers cosome of the II\triguing physiological 
qucsClons that arise from the earthworm's size 
and lifestyle. 

As well as being the world 's la rgest 
earthworm, Baldwin points our, the Giant 
Gippsland Eart hworm is unique in being the 
largest terrestrial animal lacking specialised 
organs for transporting oxygen from the exter
nal environment through to the blood system. 

In many small invertebrate animals, he says, 
all' Simply diffuses through the body wall. 
However, as body size increases, the surface 
' rta to volume ratio decreases and it becomes 
lore difficult to transport sufficient oxygen this 

way. The Gian t Gippsland Earthworm also 
limits Its oxygen supply and increases carbon 
dioxide levels by burrowing in dense, moist, 
clay soil and apparently coating its burrow with 
an unpleasant- smelling mucus which it secretes 
as a lubricant. Oth er worms, Baldwin says, live 
in more loamy soils where oxygen can percolate 
through the soil. 

T he earthworm's size, its lack of respiratory 
organs and ItS lifestyle raise a number of 
Interesting physiological questions. 

Docs the animal have " better" respiratory 
plgmcnts in its blood for capturing and 
transport ing oxygen ! Have its metaboli c 
systems been adjusted to work at lower oxygen 
levels? H ow are its lifestyle and behaviour 
rnodrfied to suit the limitations imposed by the 
gas transport system? 

Th e M onash-Dani sh study has answers to 
some of these questions. 

It shows that the worm has a closed blood 
vascular system conta ining high concentrations 
of the oxygen-binding respiratory pigment 
erythrocru orin. In contrast to vertebrate 
haemoglobin which has a molecular weight of 
64,000 and is conta ined in the red blood cells, 
the worm pigment occurs free III solution as a 
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• Dr J ohn Baldwin unleas hes a preserved specimen of the Giant Gippsland Earthworm 

giant protein with a molecular weight of about 
four millron. 

Baldwin says the most striking features of the 
worm rcspml!ory pigment are its extremely 
high affinity for oxygen (about 50 times greater 
than that of human hemoglobin), and the 
finding that oxygen binding is facilitated by 
high carbon dioxide levels, which is the reverse 
or the SItuation in vertebrates. In vertebrates, he 
\ays, the release of carbon dioxide in the blood 
during muscle work acts to reduce the binding 
of oxygen to haemoglobin, thereby providing 
more oxygen to the rapidly respiring tissues. 

The special properties of the worm 's oxygen 
tr an sport system, he says, appear to be 
adjustments to life in a very long. sealed bur
row. Jn these conditions oxygen tensions 
becom e very low and carbon dioxide 
accumulates to high levels. 

Baldwin says other studies underway include 
m ea surem ents of th e rate of oxygen 
consumption by worms placed in artificial bur
rows, and an examination of enzymes involved 
in metabolic path ways used to provide energy 
In worms at rest and during activity, under 
condiuons of both high and low oxygen 
tensions. • 

A report oj the work 10 date has been 
submitted j ar publication in the j ournal 
M olecular Phy siology. 
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• A developing earthworm inside its cocoon-like 5 
em by 2 em egg 



• The Monash wave tank in action. The frogman is optional. 

Plct torm wi th power stou on 

JOCk - u p - leg 

• A natural gas-fired power station mounted on an ocean platform 

• Monash University engineering's floating instrument platform, the Str/hl 

Engineering
 
move into t
 

Will Australia exploit her own wat 

M ARINE engineering at Monash and other universities will need 
to be expanded rapidly if Australia is to gain from the proposed 

200 nautical mile (3 70 km) exclusive economic zone offshore, a recent 
report to the Federal Government says. 

Th e report, entitled ' Engineering Offshore' was prepared by a 
working party of the Institut ion of Engineers. Australia and argues 
that Australia eventually will become responsible for such a zone 
whether the International Law of the Sea Treaty - uf which 
Australia is a supporter - is signed or not. Exploitarion and 
management of the zone would demand the trainin g of about 1000 
engineers in the next 25 years, the report says. 1 

Covenng everything from airports on artificial islands to protecting 
and serviciog the Great Barrier Reef, from floating nuclear power ' . 
plants to the need to develop a more stable patrol boat, the report ) 
outlmes the potential future for mining. fishing. waste "Jsal, 
shipping, power. communications and defence in the zone. 

"The Australian exclusive economic zone will be developed no mat
ter what, because entrepreneurs will see the opportunity to make 
money from It." said Dr Jon Hinwood, M onash University's Associate 
Professor of Coastal and Ocean Engineering. who edited the report. 

"The slower we in Australia a re. the smaller the chances for gain. 
Every month's delay over the long term will cost us in sales and 
development of local competence. And it is professional engineers who 
WIll budd. design and run the equipment to exploit the zone. 

" We can develop our zone with local firms, local people and local 
knowledge, but we neglect it at our own intellectual and economic COst, 
because then the brainwork will be done overseas ;Ind the hands will 
come from Australia. If we don't participate soon in any deep sea 
mining or related consortia, we will have missed the bus because the 
knowledge will be elsewhere and will be seen to be elsewhere." 

H inwood said Australian marine engineering laborator ies would 
need to be upgraded, not only to train engineers but also to back up the 
work of Australian consulting engineers. "If facilities are not improved, 
we will see dc-signing and testing going overseas." 

The Australian M arine Science and T echnology Advisory Council 
alr eady has recommended to the Federal Governm ent that Monash be 
given 5870,000 towards a proposed $3 million upgrading of its 
mar ine engineering laboratories. The University has the large 'ave 
tank III the country for engineering testing - 50 metres 101'0 Jy 4 
metres deep - and the plan is to double its size and construct an 
innovative wind tunnel and wave basin. 

Jon H inwood said it looked as though industry would pay for the 
Wind tunn el, and he was hopeful the Government would finance a co
ordinating body, lnterlab Australia, to link the Mon ash laboratories 
with the other important Australian marine laboratori es. 

One of the main stimuli for the Law of the Sea was the prospect of 
exploiting offs hore mineral resources. But ' Engineering Offshore' 
concludes that the proposed Australian zone is generally mineral-poor. J 
It emphasises, however. that there are good prospects of Australian 
marine enginering input in developing mineral resources in South-
East ASIa and the Indian Ocean. 1 

"T he only likely mineral development in the Australian zone in the 
next 25 years will be along the fossil sand dunes off the NSW coast. 
which will be mined to extract scarce minerals such as zeolite," 
Hinwood said. "T hese and other deposits also will be mined to meet 
the need for building material in Sydney - stone, gravel, and sand for 
budding and beach renourishment. We are already in need of sand for 
Melbourne beaches and the exploitable deposits close by are limited." 

T here would be continuing development of offshore oil and gas, the 
repon concludes. Th e move to deeper waters in the cyclone-prone 
tropics would demand new. more stable offshore rigs. And a new type 
of movable production structure could help make tapping the series of 
small fields in the Ot way Basin south of Victoria economically poss
ible. For security, future equipment might have to be submerg ed and 
designed to operate automatically. 
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Australia's 
the oceans 
'aters or will others do it for her? 

Artificial Islands already are being used as drilling platforms in the 
waters of the Ca nadian Arctic, and Hin wood said he saw great poten
tial for them In Australia, particularly as deep water loading terminals 
for ships and as resort islands, casinos and marin as. "T hey also have 
great advantages as airports. Air cargo tran sport tends to rely on old 
technology scaled up, which means planes which demand long 
runways, something it is becoming increasingly difficult to provide on 
land " 

i 
T hese sorts of developments would have to be linked to land by 

pipes and cables and communi cations devices. Australian engineers are 
at the forefront of developing the technology needed, the repon says. 

1 
"5 lgl11ficant contributions already made by Australian engineers 

Include techniques for handling long lengths of pipe and for burying 
pipp< by means of a submarin e plough. New developments are 
re(~d and are likely in materials, laying and burying techniques and 
also III monitoring of pipes as they lie on or just below the sea bed. 
LaYin g uf cables for communications or electric power involves many 
problems similar to those in laying pipelines and again this is an area 
In which Austral ia has experience." 

An alternative to islands would be floating platforms which could be 
used for factories, power stations, or even accommodation. Marine 
engineers looking at the problem of servicing a projected boom in the 
Great Bar ner Reef tourist industry have begun to draw up plans for a 
fl oating hotel. And there even have been suggestions that nuclear 
power plants could be floated offshore. 

Bur Jon I-Iinwood believes the chances of development of the zone 
fur power are small, the most likely contender being electricity 
generation for isolated communities using ocean currents and tides. But 
there will be increased shipping of large size, particularly dry bulk con
tainers, he said. 

All of this development would mean a growth in regulating, 
pohcmg and controlling maritim e traffic, and an increase in concern 
over pollution. "T he W ollongong-Sydney-Newcastle strip, the South 
Australian Gulfs region and perhaps the Perth -Frernantle-Kwinana 
arc-a will be under threat and this will demand new app roaches to 
water quality management." 

f> -raiJa already has proclaimed a 200 nautical mile fishing zone. 
Th L ,ning industry within this zone is at present worth more than 
$300 million a year , and the zone also supports many foreign fishing 
vessels, mainly Tai wanese. Th ere is room for considerable expansion, 
the report say~ , particularly on the northwest Shelf, in T orres Strai t 
and by developing deep water trawling . 

Tri al trawling for deep sea fish, such as the Red Roughy, is already 
underway off the Tas manian coast at depths of between 400 and 600 
metres Hrnwood said that although he did not expect limitless growth 
of the fishing industry. it is clearly likely to become a more significant 
Industry dependent on high technology in the future. 

As recent reports of the interception of several Indonesian fishing 
boats have made clear , the whole concept of declaring and managing 
an exclusive economic zone depends on Australia's ability to enforce its 
laws m the region an area as large as the conrir.vnt itself. 

H inwood said this would probably mean the establishment of some 
kmd of remote surveillance and a system for intercepting trespassers 
and lawbreakers. A new type of patrol boat, which is more stable and 
better able to withstand long hours at sea, would have to be developed. 
And It was likely that new naval bases would have to be built in 
northern Australia, perhaps at Cairns, Darwin and Broome. 

'Enginecrmg Offshore' had alerted the Government and the public 
service to the fact that there are great opportunities offshore for 
Australian industry, Hinwood said. 

"But the Government was receptive and no more. It's up to us to 
come bark very swiftly with a second stage - a blueprint of action for 
the Government to implement." • 

Aw( \!lary Ma c.hlner y 
Comp or t rnent 

• Ao uoderwater nuclear power generation plant designed by Rolls Royce 

• A typical navigation beacon PICTURE' N Harit os 

Re-acIor Compartment 
Turbo G(lnera tor and 

Rescue Pod Auxillor y Mac.h toQ-ry Compar tment 
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Historians help 
set the War 
record straight 
W IT H THE ANZUS alliance in 

crisis and increased film and 
television interest in wh at happened in 
Au stralia during World War II, Monash 
Associate Professor of History, Dr Daniel 
Potts and his colleague and wife Annette 
could not have picked a better time to 
release their latest book, 'Yanks Down 
Under 1941-45'. 

The book is a social history of life in 
Australia under the friendly occupation of the 
US armed forces from the point of view not of 
the leaders, but of ordinary people - the 
Am erican corporals and privates, their 
Australian counterparts, and members of the 
general public. 

What the Potts found is going co get in the 
way of a good many stories, not the least being 
'Leonski', the film being made about the affable 
US servicem an who stripped naked and 
murdered three Melbourne women. 

Accordmg to the Press, the screenplay of the 
movie turns the Leonski case into a major inter
national incident - a symbol of the hostility 
towards and distrust of the Americans at the 
time. It builds its case by ponraying the so
called "Battle of the Trains " _ .. a fight 
resulting in 37 deaths which issupposed cohave 
occurred between Australian and American 
soldiers stopped in troop trains somewhere in 
central Queensland. 

But the Pons discovered that although the 
Leonski murders set Melb ourne on edge, they 
did not seem co affect the way the populace 
treated the Ameri cans. In fact, the meticulously 
kept diaries of two American soldiers who were 
regularly in Melbourne at the time fail to even 
mention Leonski. 

And it was also quite dear from the official 
reports that Leonski was guilty of the murders 
and not a scapegoat. 

As for the "Battle of the Trains", there are 
no official reports on any such incident. Yet a 
fight which left one soldier dead in Brisbane 
spawned a plethora of official investigations. 

In fact the Potts were surprised that there 
was so little evidence of friction - "after all it 
would not have been unusual" - and so much 
evidence of obvious good will. 

" Every historian should have a working 
hypothesis 10 set out to prove. We were told 
that the relationship between the Americans 
and the Australians - particularly those in 
uniform - was one of almost unrelieved 
hostility," Dan Potts said. 

The POttS used three main sources of 
information 10 disprove their hypothesis, official 
records, oral accounts and a series of letters and 
diaries generously offered to them. They found 
people's memories not to be very accurate, even 
those who were normally very reliable. 

To the Potts. the history of Australia in 
World War II is not just nostalgia, but has 
formed one of the bases of what has happened 
since. Said Dan Potts : "The origins of the 
Ameri can alliance are much broader than 
ANZUS . World War II meant that 
Australians for the first time were exposed to 
people .from another tradition , culture and 
civilisation. • 

.Yanks Down Under 194/-45' byE. Daniel 
Potts and Annette Potts is published by Oxford 
University Press and sells for $37.50. 
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T E: 'The Age' 

• Former Prime Minister. Mr Malcolm Fraser. relaxing on his Western District property 

Balancing the books
 
on Malcolm Fraser
 

[S NOT often a senior lecturerI T 
volunteers to go through more than 75 

student essays, but Dr Phillip Ayres of the 
Monash University English Department 
was enthralled at the prospect. 

The student, however, is the former Prime 
Minister of Australia, Mr Malc olm Fraser, and 
the es,ays are those he wrote at Oxford Univer
sity. Ayres has been selected by Mr Fraser as his 
biographer. 

"M r Fraser is the most interesting of the 
conservative politicians that this country has 
produced since the war - far more complex 
and interesting than the Canberra Press Gal
lery led people to believe," he said. 

Besides studying the essays which still 
have the critical comments of Mr Fraser 's 
former tutors on them - the job has involved 
long interviews with Mr Fraser himself, 
members of his family, friends, political 
colleagu es, head s of Commonwealth 
departments and anybody else who was closely 
associated with the former Prime Minister. 
Ayres even has talked to the headmaster of Mr 
Fraser 's preparatory school and has been given 
access to letters he wrote home from boarding 
school to his mother, Mrs Una Fraser . 

But by far the richest source of information 
will be the more than 100 shelf metres of Fraser 
papers which are housed in the National 
Archives. They include correspondence which 
has not been made public relating to the dismis
sal of the Whitlam Government in 1975. 

Ayres said: "Former prime ministers can 
request to see material relating to their 
administration for 'refreshing of memory' . Mr 
Fraser has delegated that right to me." The 
only stipulation is that anything to be quoted 

6 

which is less than thirty years old must be 
cleared by Mr Fraser and the department 
concerned. 

But that did not mean it would be a "captive 
biograph y", Ayres insisted. Mr Fraser would 
have [he right to question only errors of fact. 
The chapter on the backbench years from 1956 
to 1965 had already been completed and shown 
to Mr Fraser . He seemed pleased with it even 
though it was by no means easy on him. 

Ayres said he thought Mr Fraser agreed to 
co-operate with him because he was an 
academic rather than a journali st. " I 
emphasised the book would be based around 
the development of political ideas rather than a 
blow by blow account. 

"T he circumstances of Fraser 's coming to 
power created bitter feelings in the media. 
Labels are very easy to stick on Fraser , and 
convenient labels were found that the public 
could see frued , so they did not bother asking 
what was beneath. The public's perception of 
Fraser was not a balanced one. [ hope to redress 
a balance while being balanced." 

A literature scholar, Ayres teaches a course 
on political literature in the English 
Department and part of the " Ideas of 
Government" MA course in the Faculty of 
Economics and Politics. He has written an oc
casional article for the conservative political 
journal 'Quadrant' . 

" Politics is the hobby side of my work. 1 have 
always had a strong interest in the development 
of conservative philosophy. There has not been 
a lot of it in this country. It is not common to 
have a prime minister such as Fraser who was 
interested in political theory of the pure sort." 

Ayres expects to hand his finished typescript 
to his publisher , Heinemann, by mid-198 7.• 
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Encouraging people
 
to pay for science
 

WHEN THE organisers of a scientific 
gathering th at has been gradually 

losing mon ey and audiences for th e last 
decad e say they exp ect thousands of or
din ary non -scientific citizens to pay S8 for 
the privilege of travelling to Clayton and 
a ttend ing a half-day session at thi s year's 
effo rt , sce pt ica l laughter is perhaps 
excusa ble. 

But that is just what Monash University's in
heritors of the legacy of the Australian and New 
Zealand Association for the Advancement of 
Science (ANZAAS) Congress are saying. In 
order to revitalise the ANZAAS tradition they 
are organising a Festival of Science aimed 
quarely at interesting and involving the 

general public and students as well as scientists 
and social scientists. 

What is more, under the chairmanship of the 
former Dean of Science at Monash, Professor 
John Swan, and the presidency of New Zealand 
amb assador and mountain climber, Sir 
Edmund Hillar y, they have every confidence 
they will be successful. 

"T here's a whole range of indicators that 
people's interest in science is growing. Look at 
the number of popular science journals that 
have popped up in the last year or at the success 
of the television program, 'Towards 2000' or at 
the interest in computing in the schools," Swan 
said. 

Even so, to translate that interest into bums
on-seats in Clayton is going to take some doing. 
But John Swan thinks it can be achieved with 
the help of deer farming and allergies, bushfires 
and the paranormal, AUSSAT and the 
preservation of music. He believes that the tag 
science covers many of the most interesting 
hings in our lives, things many of us would pay 

$8 to find out about. 
T he organisers have asked Australian and 

New Zealand scientists and social scientists to 
submit ideas for sessions on any topic which 
seems particularly important to them, and on 
which they are prepared to run a half-day 
session which will attract a paying public. 

Debate between scientists of differentdisciplines 
also is encoura ged , 

Swan said: "T he ideas for sessions are 
judged on four criteria. The people involved 
must be the best in their field. Th ey must be 
communicators who are effective enough to 
cross disciplines and get through to the general 
public. How the session is presented is 
important; it must not be hamstrung by a 
talking heads formal. And there has to be a 
market for it." 

T ake the session on deer farming, for 
instance. The convener, Professor Roger Short 
of the Monash Department of Physiology, 
reckons he can interest 250 scientists, farmers, 
bu sinessmen and environmentalists in 
attending. But just to make sure, the S8 also 
WIll entitle the participants to a demonstration 
of darting and rocket-netting deer by helicopter, 
access to a local deer farm, and a venison 
barbecue. How is that for value! 

Dr Tony Burgess, the director of the Ludwig 
Institute of Cancer Research, is willing to 
organise a session on the latest in his field that 
will not only cater for the educated layperson, 
but also will be appropriate to doctors for 
professional development. He is confidentthere 
is enough interest both in the general and 
medical communities to ensure a large 
audience. 

But that is just the start of what is going to be 
happening at ANZAAS. Becausethis year it is 
not just a congress but a whole Festival of 
Science - a la arts festival . 

For starters, there will be a Community 
Science and Technology program designed to 
show people what is happening in research 
laborarones and industry as well as demon
strate how technology affects their daily lives. 
Organiser Mr Bill Charles, who is employed 
on a grant from the Victorian Ministry of In
dustry, Commerce and Technology, hopes to 
have 150 scientific displays, demonstrations and 
events running in all parts of Melbourne before 
and during the congress. 

"T he program will go beyond simply an 
arrangement of open houses. It will endeavour 
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to demonstrate the interdependence between 
science and its consequences - the physics 
behind a tram in the street, the chemistry 
behind a glass of beer, the electronics behind 
our telecommunications and emergency ser
vices. " 

The Festival of Science organisers also 
believe in getting to people while they are 
young. So they have engaged top people from 
universities and the media to design a special 
Youth ANZAAS, to be attended by at least two 
year II students from every secondaryschool in 
Victoria, as well as others from all over 
Australia and New Zealand and possibly Papua 
New Guinea. 

These younger participants will be assisted to 
come to Melbourne by service clubs. On four 
mornings, they will attend their own special 
sessions in the Dallas Brooks Hall and on 
Wednesday afternoon will be addressed by Sir 
Edmund Hillary. The rest of the time they will 
be taken to the displays of the Community 
Science and Technology program or to sessions 
of the congress. 

Th e special three-hour sessions will be on 
Light, Life, T ime and Space and will make use 
of sophisticated audio-visuals, lively lecturers 
and fascinating demonstrations to get their 
point across. Th ey will be professionally 
presented stage presentations which will be 
filmed for television. 

Perhaps the jewel in the crown of the fest ival 
will be the ASEAN Interaction - a one-day 
workshop/ conference to be held at the 
Victorian Arts Centre to which it is hoped at 
least six scientists from each ASEAN nation 
WIll be invited. 

ANZAAS is nearly 100 years old. But of late 
it has had declining support even within the 
scientific community. The reason is,John Swan 
says, that as more and more specialist 
organisations for specific disciplines appeared, 
they usurped the relevance of ANZAAS to 
many scientists. 

But the paradox is, he says, that as science 
becomes more and more fragmented and com
plex, ANZAAS remains the only forum 
capable of getting scientists from different 
disciplines together - something which is 
becoming more and more critical. It also 
remains one of the few vehicles for involvingthe 
general public. 

And that is just what the organisers of the 
Festival of Science are trying to do. They had 
better succeed, because a failure of the Festival 
of Science not only might mean the death of 
ANZAAS but also the death of effective science 
communicarion in Australia. • 
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Gamma rays to aid industry
 
M ONASH ph ysicists be lieve they 

could be close to solving a p rob lem 
of grea t pra ctica l im portance to the mining 
industry· - w hy some kind s of acti vated 
carbon a re mo re useful than other s in 
extract ing meta ls fro m d ilu te ores. 

The Monash research has used the sensitive 
l\l\osshauer technique to build up a pictur e of 
the bonding between the metals and activated 
carbon, information which will help industry 10 

usc th is expensive substance more efficiently. 
Activated carbon is a very porous material 

employed as an industrial sponge either as a 
filter or extracting agent. As well as in the 
mining industry, it it used in sugar and oil 
refining, and is the active ingredient in gas 
masks and a deculoring agent in the chemistry 
laboratory, 

I t is made by taking charcoal or ash from 
wood, coconut shells, peach pips, coal or sugar 
and healing it to between 800 and 1000 
dcgrees Celsius in a steam atmosphere. T he 
d ifferent base mat er ials and pro prietary 
differences in the production process create 
different types of activated carbon. 

The problem is that rio- one really knows 
how it works and causes the variations. But the 
star tling d ifferences in bonding patte rns 
detected by Associate Professor John Cashion, 
honors student David Cookson and research 
assistant Joan Brown are an important first 
d ue. 

Further refinements of their research could 
lead 10 a method of identifying the most suitable 
activated carbon for a part icular purpose, and 
also 10 improved techniqu es for separating the 
trapped metal from the carbon. P resent 
separation methods often destroy the activated 
carbon in the process, a serious economic 
problem for the mining industry. 

T he work revolves around a technique for 
producin g gam ma rays with a precise and 
predictable wavelength which was discovered 
by the German physicist Rudolf Mossbauer 
who shared the 1961 Nobel pr ize. It enables the 
physicist to use gamma rays to make accurate 
measurements - in the M onash case, precise 
measurements of the differences in the bonding 
patterns of metals when they are adsorbed on to 
activated carbon. 

T he Mossbauer technique makes use of the 
well-known Doppler shift, that effect which 
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• Associate Professor John Cashion of Physics 

explains the lowering in pitch of the siren as an 
ambulance rushes past. 

As the a mbu lance moves tow a rds a 
stationary listener the sound waves emitted by 
the siren are pushed together by the movement 
of the vehicle and therefore reach the ear at a 
higher frequency, hence the pitch is higher. As 
the ambu lance recedes into the distance the 
sound wavesare more stru ng out, and hence the 
pitch lower . T he frequency of the sound waves 
depends on the velocity of the ambulance. 

T he same thing happens with light and gam
ma ray~ . I f a radiation source is moved towards 
a stationary object, the gamma rays it emits are 
of slightly higher frequency than if it were not 
movmg. And if it is moved away the rays are of 
siJghtly lower frequency. T he frequ ency 
depends on the velocity of the source. So a 
whole range of gamma rays can be produced 
with slightly varying frequencies or energies. 

Atoms emit and absorb gamma rays only at 
cer tain precise energies, which are determined 
among other things by the type of atom and 
how it is bonded. So information about the 
bondmg of atoms can be built up from 
analysing the precise energies or frequencies at 
which gamma rays are absorbed in a sample. 

In Ca shio n's experiments on acti vated 
carbon, the gam ma ray source is Cobalt-57, 
which emits gamma radiation as it decays to 
Iron-57, or Platinum- I97, which similarly 
decays to Gold- l 97. T he source is oscillated 
towards and away from a sample of activated 
carbon. 

A detector counts the gamm a rays passing 
through the sample. Gam ma rays will be 
absorbed hy the sample (and fewer will reach 
the detector) only at certain precise freque ncies 
depending on the bond ing pa tter n. By 
annlysing the number of gam ma rays detected 
over a ra nge or spectrum of frequencies and 
comparing it with known spectra, it is possible 
to " fingerprint" the chemical make-up of the 
sample and work out the likely bonding 
characteristics of its molecules. 

Cashion's team also is using such M'ossbauer 
spectroscopy In several coal-related projects, 
including one which seeks to work out the role 
of tin and Iron as catalysts for a brown coal-to 
all conversion process. 

Cashion says doctoral student Peter Cook, 
who IS working with him on the catalyst 
research has obtained " a tremendous numb er of 
fI:SU ltS wlnch are still being analysed." 

He says Cook's research a lready has 
confirme d the Importance of tin as a catalyst in 
the coal-to-oil conversion process. Previously it 
was known that tin removed sulphur from coal, 
but Cook and chemist Peter Cassidy have 
shown that this is incidental and that increases 
in the oil yields from coal depend on metallic tin 
being produced in the reaction. 

A related project of Cashion's group is a 
study of tly ash, the very fine part icle dust given 
off when coal IS burned in a power station. 
Usually most of the ash disappears up the 
power house chimney stack to be trapped by 
electrostnnc precipitators. But, at certa in 
tem pera tur es Oy ash becomes "sticky" and can 
"fou l up" the furnace itself, the heat excha ngers 
or some other part of the system. Power statioru 
have to close down regularly to clean off these 
deposus. 

T he chemical constituents of the ash, 
Cas luo n says, determine where in the system it 
IS likely to stick. 

Cashion's team, including Joan Brown and 
research assistant J im Fraser, have been given a 
two-year contract by the State Electricity 
Commissum of Victoria to study the problem. 
They have ide nti fied seve ra l d iffer ent 
compounds in the fly ash which, because of 
their part icle size, had not been ident ified 
before. T he panicles are too small, Cashion 
says, to be detected by conventional techniques. 

" W hat we're learni ng," Cash ion says, " is 
gO ll1g 10 be useful in trying to alter the burni ng 
conditions of coal so as to minimise the extent of 
fly ash build-up." 

T he M onash team also is collaborating with 
Dr John H all and M r Chris H ann aford of the 
CS IRO's Division of M ineral Chemistry, on 
how to dispose of the fly ash deposits when they 
occur. 

At present the tly ash is pumped out of the 
system into ponds to dissolve water soluble salts, 
and the polluted water is then pump ed from the 
Latrobe Valley into tbe waters of Bass Strait. 

"T he procedure is expensive," Cashion says, 
" and there isn't enough fresh water available to 
expand the system." 

The M ona sh- CS IRO colla boration IS 

auempnng to overcome the problem by 
converting fly ash into pellets. • 

The fly ash research is fina nced largely by a 
gram f rom the commission's H erm an Research 
Laboratory, with a fu rther grant from the 
CS /R O and the A ustralian Research Grants 
Scheme. 

Tbe work with activated carbon is paid f or 
by an A RGS grant and coal-to-oil research by 
the Victorian Brown Coal Council. 

A number of papers have been pu blished 0 11 

all three lines of research, and papers on fly ash 
and activated carbon were presented recently at 
an international conference in H awaii. 
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