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The languages of survival
 
N EARLY H ALF ( 115) of the 24-5 

languages spoken in Australia are 
Aborigmal and Islander languages. They 
are the fundamental units of the in
digenous culture and they are dying our at 
the rate of aile or two a year. 

Last ye ar the Senate Sta nd in g 
Corn nuttee on Education and the Art s 
»uhlished a series of recommendations 
towards a National Language Policy. 
Among them was strong support fur 
preservation of Aboriginal languages and 
fu r teaching them in schools. 

Th e recent launching of the Australian 
communications satellite, AUSSAT I. will 
bring television to the outback and with it 
a new threat to the stability of many 
na ditional Aburiginal languages. 

So It was not surprising to find a session 
en t itl ed " A hor ig ina l a nd M aor i 
Languages" at the ANZAAS Festival of 
Science. And It bore fruit almost irn
mediately when its chairman Mr Char les 
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• Views of an Aboriginal message stick from 
Queensland 

Perkins, secretary of the Departm ent of 
Aboriginal Affairs, announced that his 
departm ent viewed the matter of such 
priority that it would organise a national 

SPECIALfir'---
EDITION 
.~....
. _~~
~~-

Pictures TONY MILLER Artwork STUART WAGSTA FFE 
and RICHARD CROMPTON 

• Director of the Aboriginal Research Centre. Ms 
Eve Fesl 

conference to follow up the session. 
T he sess ion's convener, Ms Eve Fesl, 

d rr ec tor of M un ash Uni ver sity ' s 
Abonginal Research Centre, said : "T hr 
Importancr of one's speech style to one's 
self-es teem should be stressed. 

"The individu al wh o has been 
prohibited from using his or her language, 
has had it debased, or who has been 
ndrculcd because of the way he or she 
speaks, experiences a trauma which can 
change the personality and social behavior 
of that person fur life. It also ensures that 
the person remains trapped in his or her 
environm ent which, In th e case of 
Aborigines, is more uften than not, poverty 
stricken. 

..I wish to stress that there arc no 
lingUi stic criteria by which to evaluate one 
language as being better or worse than 
another." 

le s! sai d she thu ug ht that all 
Au stralians, not Just th e indigenou s 
peop les, wo u ld be nefit fr om th e 
preservation of native languages. " W hen a 
com mu nity is enab led to learn th e 
language of another community, and puts 
money into that enterprise, it is buying a 

world view, an aesthetic view and a com
mun ication line 10 another culture which 
otherwise it woukl not have. 

" In " tving Aboriginal langu ages, 
Austral ia will be buying its (rue heritage 
which hcs in Aboriginal culture' and 
Aborigrnal language, nut in imported 
European culture. Wh en an Aboriginal 
language becomes extinct in Australia, it is 
extinct to the world. 

"T here arc vast areas of Australia 
where knowledge of Aboriginal languages 
IS vital to providing services. M ost doctors 
there J OJl 't even know key Aboriginal 
words tu help them to make diagnoSl'S 

"All speakers of languages other than 
E n~ hsh 111 Australia should have the fight 
to an interpreter in court , ur when dealing 
with the govern ment for services or on 
k gal martel's. At the moment in the cuurts 
It IS the prerugative of the presiding 
magrsrrare or judge to decide whether a 
person needs an interpreter. 13 ut it needs 
laboratory testing to determine whether a 
person understands or not. It' s clearly 
ndi culous. 

..Aborigines have often been assessed 
guilty based on linguistic behavior. If a 
lawyer looks an Aburiginal straight in the 
eye and asks: ' Did yO ll do it?', the normal 
rcucnon of the Aboriginal would be to look 
away, which is a linguistic sign or guilt in 
European culture. Hut in Aburiginal 
culture It JS rude to lnok someone in the 
liKl' and directly question them. 

"T here arc nu true bilingual school 
progr,tllls in Australia. The only places 
where Aboriginal languages are used ro 
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teach in schools are those in which 
Abonginal groups - some with min ing 
r1ght\ , for instance - have been able to set 
up their own shoals. In these. English is 
taught as a foreign language - and yet 
learnin g an Aboriginal language is nor 
crcdentialled as an H SC subject." 

Hut in many ot her places whe re 
Aboriginal languages are spoken, children 
speak English only at school. At home they 
speak in their own language. O ne such 
place is the Torres Stra it, where children 
cornc lU school speaking only the lingua 
franca of the region - a creole language 
known as Torres Strait Broken - and one 
of the two native languages, Kala Lagaw 
Ya (western and centra l island s) or 
Mcriarn Mi l' (eastern islands). 

Mr D ana Ober, another speaker at the 
session. epitomises the upsurge in interest 
in language in the area. A gradu ate in 
linguistics from the Australian National 
University, he is one of four islanders with 
university language training. Another 26 
have tra ined at the Australian School of 
Llllguistlcs. 

H e stressed that basic descriptive and 
recording work were not enough to 
main ta in indigenous languages, and called 
for support for bilingual education and 
adult literacy programs. A number of 
adult courses had already been conducted 
in Kala Lagaw Ya by arra ngement with 
the Ca irns College of Tec hnical and 
Furth er Education, he said. 

"T he idea behind such courses is to 
teach adults to read and write their own 
language. Once they have achieved that , it 
gives them an opportunity to write story 
books which will help to build up 
literatu re. Th eir contribution will be very 
valuable because the cultural knowledge 
locked up in their minds will be recorded 
III books. And these books certa inly will 
become very useful in bilingua l education 
programs." 

Right now Eve Fesl sees a new danger 
on the horizon to the preservation of in
dlgl.: nolls langu ages in Austral ia 
AUSSAT 1. "T he satellite could be the 

• A poem w ritt en in Kala Lagaw Ya. a Torres Strait Islands language 
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YA 

Ya ria gub 
Gub na imaygi za 
Ngidh ya-thayan 
Na gUb aymiz 
Kalanu yaginga 
Ya na guythwayan 
Na gub aym iz 
Kalanu zaginga 

greatest th reat to Aboriginal language 
since the Europea n invasion, if Aborigines 
are not offered licences and access to 

sat el lite br oad cast ing in th ei r ow n 
languages. 

" Ln less television broa dcas ts are 
monitored and retranslated, children will 
begin listening to English at home as well 
as at school. M ainta ining lan guages 
depends on transmission to the younger 
gl'lleratio n. If the children stop speaking 
the native language then the chain is 
broken." 

And that encapsulates one of the grea t 
concerns of Maor is in New Zealand. D r 
Pa t H ohepa, a senior lecturer in Maori 
Studies at the University of Auckland, 
said : "Television is a deadly intrusive 
instru ment. It is in 95 per cent of the 
homes of Maori people, and despite all 
prote5t5 and deputations, there is only 10 
minutes a Jay of M aori news in Maori 
O. I per cent of television time for [2 per 
cent of the population." 

Whil e the Maoris do not have the 
problem of lan guage diversity that the 
Abor igines have - there are only two 
mutuall y intelligible dialects of the one 
language - - they are still having to fight 
hard to keep their language and culture 
a]ive, he said. 

LANGUAGE 

Language is air. 
Air is invisible . 
You say something, 
It becomes air, 
Then it is gone . 
When language is lost. 
It becomes air, 
Then there is nothing. 

- DANA OBER 

At present only one Mao ri in four 
speaks hi5 or her native language. l\1 ore 
tha n two out of three of the 280,000 
Maoris are under 22 years old, but most 
fluent nat ive speakers are over 45 with an 
average life expectancy under 6 5. And 
only one in ten of the young is learning to 

\peak M aori. 
H o hepa spoke warml y of on e 

development to ar rest the decline of the 
M aori language - the kohanga rea, 
language nests or nurseries. Th ese are 
chrldcare centres run by old M aor i people 
where only the Maori language is used. 
" Starting from birth the children attend 
them eight hours a day, 40 hour s a week. 
Th ere is no TV , no radio and no English." 

T he number of koranga rea had grown 
to 400 in four years, H ohepa said, despite 
asrronornical costs and paltry Govern ment 
assistance. " It costs M aori parents $35 a 
week. T his year the Government gave a 
gra nt of UOO,OOO. Th at' s $2 a week per 
cluld, Conventional kindergarte ns and 
play centres are totally funded by the 
state.' 

According to H ohepa this is only part of 
a delihera re state policy of assimilation of 
the M aor i people by the white invaders. 

"T here is a M aori proverb which ru ns, 
'T he M aori language is the platform of 
Maor i heritage'. If the language disap
pl.:ars, the people disappear. This genocide 
of a people is as cruel and deliberate as 
~l.:ar Jng their minds with a laser beam." 

Whil e Fesl did not take quite such an 
aggressive stand, she made it clear that 
E ng li sh -spea king peo ple a lso h a d 
destroyed the Aboriginal languages. of 
Austra lia in a deliberate and methodical 
mann er, and that now was the time to call 
a halt to the process. 

" We 've done all the talking and waiting 
around; now we've got to get on with the 
Job. W e would like to get together at the 
government level and work out a strategy. 
But Aboriginal languages have got to be 
saved in the way that Aborigines want. " 

She arg ued against involvement of th e 
Austra lian Institute of Aboriginal Studies, 
a body which was originally established for 
non-Aboriginal academics to " study " 
Aboriginal culture. 

" At a time of scarcity of monetary 
resources, the institute funded a lectureship 
in dance for three years at the University 
of Sydney to preserve Aboriginal dance, 
and advertised for a person with a ' higher 
degree in dance' . Natura lly, because of the 
p rerequisite, the job went to a white, who 
then had to go to the Aboriginal com
mu nity to learn the dances so that they 
could be preserved at the University of 
Sydney. 

" W hy didn' t they spend the S36,000 a 
year to assist teaching the dances to the 
ehildrcn of the dancers? Then they would 
not die out and the university could study 
them afterwa rds." • 
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Software helps the brain recuperate
 
ONE OF THE legacies of modern 

society and the power of its medicine 
IS the growing number of people with 
acquired brain damage , people who in the 
past often would have died. 

These are people who have been the 
victirns of accidents or illness - if under 
40. usually car accidents: if over 40 , 
generally strokes. In many cases they 
remain physically unimpa ired, so it is hard 
for their families, employers and even 
themselves to accept that they cannot per
form as they once did. 

They suffer from a range of symptoms: 
loss of memory, incapacity to cope with 
once simple tasks, comprehension 
difficulties, blurr ed speech or inability to 
reason as they once did. 

Until recently rehabilitation relied on 
reaching them to perform various tasks 
with blocks, pencil and paper , jigsaws and 
other specially designed puzzles. But in the 
past decade doctors, psychologists and oc
cupational and speech therapist s have 
hegun to use a new tool to aid 
rehabilitation which shows great promise 

- the personal computer. 
The computer can be programmed, for 

instance, to generate a square which ap
pears 0 11 the monitor screen anywhere at 
any nmc. By asking the patient to respond 
as soon as he or she sees it, the machine can 
measure and record awareness and 
concentration, and help train the mind to 
improve both. 

Hand-eye co-ordination and spatial 
Judgement can be tested and perhaps 
improved using a game which involves 
keeping a cube positioned inside a moving 
"'ox. 

"T he computer gives you enormous 
control over a great number of different 
types of stimulus . You can modify 
treatment in organised steps, keep excellent 
records and change treatment accordingly. 
And with a growing number of computers 
in the home, you can give patients 

homework ," said Dr Maureen Molloy , 
the M elbourne neuropsychologist who has 
pioneered this use of the personal com
puter in Australia. 

Together with Monash psychologist , Dr 
Norm an Nettleton, she organised a session 
entitled ' Computers in Rehabilitation ' for 
the ANZAAS Festival of Science. 

Nettleton said: "There is a lot of interest 
amongst those involved in special 
education in using the same approach and 
the same materials with a 'Iearning 
disabled' children , who often show similar 
symptoms and problems as those with 
acquired hrain damage." 

Th e session featured just one speaker 
and demon strator, an Ameri can 
neuropsychologist and computer program
mer who is a world leader in the 
apph cation of the microcomputer in this 
field, Dr Odie L. Bracy. Dr Bracy, who 
heads the Neuroscience Centre of In
dianapoli s, has produced a vast range of 
therapeutic progralns for the brain 
damaged (including the exampl es 
mentioned above) and edits a bi-monthly 
magazine, "Cognitive Rehabilitation." 

"No-one has done as much," Or Mol
loy said. " H e has based his software on 
developmental psychology, so they're not 
Mickey Mouse programs ." 

As Dr Bracy explained it: "Working as 
the director of two centres for retarded 
children, I began to form my own ideas 
about how treatment should be done. 
Rath er than treating the brain academical
ly, I treat basic brain processes and try to 
enhance internal brain function." 

He began to put his ideas into practice 
while working in neurological and 
neurosurgical rehabilitation at a large 
hospital in Indianapolis . "Two patients 
were discharged. The hospital said it was 
finished with them, that it couldn't do any 
more for them. I didn 't agree and set up 
my own private practice to treat them." 

Since 1981 that private practice, the 

Neuroscience Centre of Indianapolis , has 
grown to include eight people on its staff 
and boasts its own research laboratory. Dr 
Bracy's software is now used in more than 
I000 rehabilitation facilities. 

And its success has been marked. As of 
April last year, of 43 patients who had 
completed or were still undergoing 
therapy at the centre, I 3 were back at 
work and 15 were furthering their 
education. 

• American nusropsvcholoqist, Dr Odie Bracy 

Maureen Molloy stressed that the com
puter was only a tool to help with the 
rehabilitation process. " Noth ing can 
replace the warmth and understanding of 
a human being. 

"T he computer won't cure anything 
but it can sort out and demonstrate what 
the problems are, and it also can help to 
find ways to overcome them. If you have 
lost your legs, you've got to learn to live 
without them. You're not going to run 
again, but you are going to do other 
things." • 

• One of Dr Bracy's therapeutic programs. Keeping the cube on the box helps improve hand-eye co-ordination . 
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Keeping the penguins on parade
 
Phillip Island's penguins are worth $9 million a year and 160 jobs to Victoria 

T H E 1984 breeding season was a bad 
one for the fairy penguins living on 

Phillip Island, and that is not good for the 
State of Victoria. 

For, every night of the year, the 
seasoned troupers of the Philhp Island 
penguin colony stage their renowned 
Iwng-Ulll parade. l .ast year, nearly 300,000 
people saw the show, and that figur e is 
gl"()Wlng by 12 per cent a year. At present 
the parade IS worth about $ 1/2 million a 
year a t the box office, more than $9 
nulliou a year to the State, and is 
responsible for employing about 160 
VICtorians. 

BlUl ogists put the bad season down to 
lack of food and the effect of predators, 
parti ally due to the proximity of the 
Summerland Estate to the colony. 

The parade means so much to the local 
ecollomy that the Victorian Government, 
in the nam e of conse rva t ion an d 
enlightened self-interest, has decided to 
spend about $ 10 million to resume the 
estate, It has also provided $300 ,000 to 
further research into the Little Pengui n 
(Eudyp tula m inor) , as the fairy penguin is 
more properly known. 

New Zealand also is having problems of 
human pr essur e on its Yellow- Eyed 
Penguin (Mega ~vptes antipodes) near 
Dun edin. Human and economic inter est 
111 penguins is now so great that a Monash 
University Professor of Zoology, Dr Mik e 
C ullen, decided to organise a session on 
pl'ngUi n populat ions at risk for this year's 
ANZAAS Festival of Science. 

Pen guin s sta rt off a hea d in th e 
conservat ion stakes, Cullen said. "They 
arc the warm cuddlics of the bird world." 
Their size, Visibility. access ibility and all 
round human att ractiveness have tended to 
make them favorite subjects for long-term 
natura l history studies. 

• Penguin Reserve biologist. Peter Dann 

In New Zealand, a local amateur, Dr 
Richd.rle, collected decades of data on 
Ycllow-Eyed Penguin durin g his annua l 
holidays - . and used them to publish one 
of the most famous natural history studies 
ever. A former president of the Royal 
Australian Ornithological Union, Mrs 
Pauline Reilly, fanned a group which has 
been collecting detailed data on the Phillip 
Island Little Penguin colony for 17 years. 

S mce 19 77, her gro up has been 

• The Little Penguins of Phillip Island : The show must go ani 
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collabor'ltIng with Mik e Cullen, who was 
absolutely delighted to be given access to 
dat .i which spanned greater than the 
-rundard thr ee-year period of a PhD . 
Wi th the computer, he was able to 
undertake ana lyses that complemented 
and furth ered those the group already had 
pubhshed. 

Th e most striking thing the data show is 
grcat var iation in the timin g of start of the 
annual hreeding season of the Little 
Pengum. Fur ther. the earlier the mean 
month of laying, the more successful the 
result in terms of numb ers of chicks raised 
to indcpendence, 

C ullen said : "For most seabird s at 
(l'mperate latitud es, the timing of tht 
breeding season is very similar from year 
to year. But with the Little Pengu in we 
found shifts of up to 2V2 months. It was of 
p.iru cular interest because the pengu ins 
ar c nl'sting next door to mullan birds 
which have a very fixed calendar. " 

Food was the simplest explanation for 
these results, so Cullen encouraged a 
graduate student. Tom Montague , to 
~ t udy what the penguins ate. He used an 
emetic to force the penguins to disclose 
what they had been feeding on, and was 
able [ 0 show that two fish species 
pilchards and anchovies - formed the 
bulk of their food. But obta ining measures 
of how much food is available to the 
pcngu ill' has proven difficult. 

In the bad season uf 1984 scientists from 
the School of Veterina ry Science at 
Melb ourne University became involved in 
the study doing autop sies on dead pengu in. 
and looking at blood samples from healthy 
ones. 

They found that the normal "wreck" 
- young birds with heavy parasite loads 
picked lip from Point Lonsdale to Cape 
Otway - was augmented by groups of 
adult s dead from starvation on the beaches 
of Port Phillip Bay. 

In 1980 , Peter Darin was appointed 
research officer by the comrnittee of 
management of the penguin reserve. He 
has been able to extend the study in 
breadth and depth . 

H e rapidly came to the conclusion that 
the colony was in trouble. It was suffering 
from predation, mainly by faxes but also 
by domestic dogs and cats. Road fatalities 
were anoth er serious problem. But if con
trol measures are maintained the worst of 
this predator impact can be avoided, 
Cu llen said. 

There ar e considerable problems in 
assess ing the number of penguins on Ph il
IIp Island , so the overall population decline 

MONASH REVIEW4 



• Professor Mike Cull en of Zoology 

can only be inferred by the diminishing 
area inhabited by the penguins. At present, 
"they nest only on the Summerland Penin
sula, and the area of that colony is 
shrinking. T hey used to nest more widely 
0 11 the island. 

Dann also has been looking at the 
process of mate selection, because it is a 
central act in determining the survival of 
offspring. 

Little Penguins are monogamous, he 
said, but they do not necessarily mate for 
life. T here is a divorce rate of about 18 per 
cent a year, and when that is coupled with 
a death rate of about 14 per cent a year, 
each year an average of about one bird in 
/<JUr will change its mate. Less than one 
bird ill ten remains with the same mate for 
more than five years. 

During Jun e, July and August. almost 
all the males are ashore, renovating bur
rows. digging new ones if necessary and 
displaying in front of them. "T he females 

'-..- just fi lter through them, and those that are 
unmated have a good look at the burrow 
and its surrounds beforechoosi ng. Th ere is 
the possibility of rejection," Dann said. 

T he burrows vary greatly in where and 
how they are constructed. T he deeper bur
rows appear to afford better protection 
from bird predators and also are better 
msulared, part icularly from the summer 
hear. T he birds become restless when 
temperatur es reach the high twenties and 
begm to leave their burrows in the mid to 
high thirties. Darin said. 

Whil e the Little Penguin is in no 
danger of extinction, the Yellow-Eyed 
Penguin is. T he third largest penguin in 
the world, it nests in the forests along the 
south-eastern coast of New Zealand's 
South Island and of the sub-antarctic 
islands offshore. 

But th e for ested hab itat on th e 
mainland is all but gone, the deputy direc
tor of the Otago Mu seum, Dr John Dar
by, told the session. Of the 40 known 
breeding areas on the South Island. 28 
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conram fewer than 15 breeding pairs. By 
his estimate there are fewer than 7000 
Yellow-Eyed Penguins left, which makes 
rhis handsome creature the rarest penguin 
in the world. 

Da rby talked of the difficulties of 
studying the Yellow-Eyed Penguin. which, 
unlike the Little Penguin , avoids hum ans 
and nests on narrow ledges in steep areas. 
Th e nests are dispersed so that the 
penguins are out of sight of one another . 

Predation was highest near intensively 
farm ed areas, but public accessand habitat 
diffe rences did not seem to be important. 
Darby eventually concluded that the main 
predators - - ferrets and cats " - were able 
to survive and prey on penguin chicksonly 
In those areas where there was alterna tive 
food such as rabbits and hares, the far med 
areas. 

Not all the important work on penguins 
has been done in the wild. Dr Russell 
Baud inerte of Flinders University has 
made detailed studies in the laboratory of 
how Link Penguins from Kangaroo 
Island expend their energy. And his results 
could be critical for penguin management. 

Some of his findings were surprising. 
For instance, the Little Penguin maintains 
us internal body temperature at a level 
well below that of most other birds, and 
thus expends about 30 per cent less energy 
than expected in its resting state. 

In the water, it uses less energy to get 
arou nd than any other known swimming 
mam mal or bird. In fact, a Little Penguin 
swimming underwater expends less energy 
to move tha n any measured mam mal or 
bird, But the cost of walking is about 60 
per cent greater than expected. 

Because they are so well insulated. Little 
Penguins seem to have great difficulty 
rna i n t a i n i ng th eir in tern a l bo dy 
temperatu re at air temperatures above 2 7 
dcgrcss Celsius, and above 30 degrees 
Celsius the mechanism which allows them 
to get rid of the salt in the salt water they 
take ill uegins to break down. 

T he conclusions Baudinetre has reached 
arc that Little Penguins need to take in lots 
of energy to keep them going, and are bad 
at stor ing energy . T he most crit ical 
problems for them would seem to be 
avoiding extreme heat on land, ensuring 
that their burrows are close enough to the 
shore to keep walking to a minimum , and 
being close enough to a food supply of 
sufficient abundance or quality to supp ly 
therr needs. 

H is results fit in well with the reported 
field work. Both Dann and Darby drew 
attention to the problems of hot weather, 
which occurs just when the chicks are 
becoming indep end ent , a nd Culle n 
stressed the importance of food. • 

• An adul t Yellow -Eyed Penguin and ch ick. a pa ir of the world 's rarest penqums Picture' JOHN DMBY 
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Industry explores the cutting
 
edge of glass technology
 

FEW PEOPLE realise that , strictly, 
glass is not a solid, but somewhere 

between solid and liquid. M ediaeval win
dow panes, for instance, are thicker at the 
bottom than the top where the glass has 
"flowed" downwards. 

•	 A ssoc iate Professor Reg McPherson of 
Materials Engineering with Metglass 

Scientists only now are starting to 
describe its structure with any precision, 
SIX thousand years after man began using 
ordmarv silica glass. 

It remains indispensable because it i ~ 

transparent, impermeable, resistant to 
corrosion. and able to be colored, polished, 
formed easily into complicated shapes and 
recycled. 

One of It S greatest attractions is its low 
cost of production. The raw materials, 
sand and soda ash, are common and 
Widespread, and to them need only be 
added energy. 

Add to all of these advantages the recent 
development of metallic glasses, fibreglass 
and optical fibres, and you have the reason 
for a recent upsurge in interest which 
sp urre d A ssoci at e Pr ofessor Reg 
McPherson of the Mona sh Department of 
M aterials Engineering to convene a session 
en t itled ' Ne w Frontiers in Glass 
T echnology' for the ANZAAS Festival of 
Science. 

McPherson said that the hallma rk of 
most solids was a crystalline structure 
regular arr ays of atoms or molecules in 
three dimensions. Physicists and chemists 
have used this property of regularity to 
build up detailed structural information on 
solids. For instance, if you bombard them 
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with a beam of X-rays and then detect 
where the X-rays have been defl ected you 
get regular patterns according to the shape, 
components and spacing of the crystal. 

If you bomba rd glass with X-rays, all 
you detect is a single broad response 
because the disposition of molecules in 
glass is irregular, like a liquid, he said. 

McPherson gave a general working 
definition of a glass as "a substance 
produced by continuous hardening of a 
liquid , rather than by crystallisation" . 
That includes much more than the usual 
silicate glass most people associate with the 
word. 

Wh at in fact happens is that the molten 
stage of a glass is cooled through 
crystallisation - that is, the molten glass is 
cooled faster than the maximum rate at 
which points of crystallisation can form. 
Almost anything can go into a glassy state 
if it is cooled quickly enough - but for 
some materials that means greater than a 
million degrees Celsius a second. 

So, in the past two decades. a curious 
group of substances known as metallic 
glasses or gla ssy metal s ha s been 
developed. T hey were first discovered by a 
ruan called lJu wez who was fooling 
around in :I laboratory seeing what 
happened if liquid metals were cooled 
rapidly. 

H e was able to produce amounts only 
the size of a grain of sand but the Allied 
Corporation now manufactures " met
glass" in sizeable chips. Th e rnetglasses are 
nut tr ansparent , but have s.uperior 

magnetic properties, high strength and are 
corrosion resistant. 

At present their biggest use is for the 
magnetisable strips attached to books as 
part of library security systems, but 
M cPherson said it was expected they 
wuuld replace the iron-silicon alloys now 
used in electric power transformers. 

Th eir discovery has also pointed 10 a 
new way of shaping metal which would 
avoid high temperatur es, using a rnerallic 
glass powder as an intermediate stage. 
And there is also the possibility of rnetallic 
tlbreglass (metallic glass fi bres reinforcing 
a plastic polymer). 

A no t he r kin d of glass fibr e is 
revclutionising the telecommunications in
dustry, but it is a glass fibre which is made 
with precise propert ies with respect to light 
-- optical fibre. 

Opti cal fibres transmit light down their 
length. bending it where necessary. Light is 
trapped inside the fibre because the glass of 
which the fibre is made acts as a highly 
effi crent mirror surrounding the light. The 
Id ea is as old as peacock feathers which use 
optica1fibres to form the different colors in 
their display. 

As light beams can replace electric 
c u r r e n t s for th e purpos e s o f 
telecommunication, optical fibres can 
replace copper coaxial cable. Although the 
manufacture of optical fibres demands 
very sophisticated technology, and is 
therefore relatively expensive compar e 
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• Large lelecop e mirrors are now made from a "glass ceramic ," crystall ised from a glass intermediate. 

6 

I 



with copper cable. it has many advantages. 
These were outlined at the session by 

M r L. H . Ding, the development manager 
for a local manufacturer, Australian 
Standard Cables Pry. Ltd. of Clayton , Vic
toria. Opti cal fibre can carry a lot more 
information than copper cable with no 
interference, so its weight and size is small. 
And the signal deteriorates much less each 
kilometre travelled, which means there 
needs to be fewer repeater stations to boost 
it over long distances. 

Ding said the latest commercial optical 
fihre cables could carry up to 16.000 voice 
channels for 40 krn without boosting, and 
there were advances on the horizon using 
different glasses to improve on this. So op
tical cables can have an advantage over 
copper cables where high telecommuni
cations traffic has to be transmitted over 

an optimum pressure and speed of 
scribing. Scribing at a slower speed gave a 
smoother, more regular break. 

M oisture in the air influences crack 
growth and lowers the quality of the glass 
after the break, so Swain recornmended 
that a lubricant such as oil or kerosene be 
used during the scoring process to prevent 
air from getting into the crack created. 

T he co n ve n t i o na l m ethod of 
strengthening glass is to temper it either by 
cooling it more rapidly, thus hardening the 
surface more quickly, or by heating it in a 
molten salt, the constituents of which help 
to toughen the surface. But the tempering 
of cer ta in glasses can result in the 
forrnat ion of sma ll grain s of nickel 
sulphide impurities which heat and cool 
differently from the bulk of the glass and 
can lead to whole panes shattering. 

• Glass has been worked Into things of beauty for thousands of years An Ancient Greek flask. 

Thi s pr obl em fir st su r face d in 
Melbourne with the construction of the 
ICl Building in Nicholson Str eet in the 
late fifti es. Large panes in the glass exterior 
of the building began to shatter for no 
apparent reason, showering unfortunate 
pedestrians. While much has been done to 
reduce the occurrence of such incidents, 
they still happen. 

I n fact, toughening glass remains the 
com mercia l manufa ctu re rs' gr eat est 
problem. M ost of the world's glass is made 
as bottles, but plastics are starting to put a 
sizeable dent in this business. Whol e areas 
of the glass packaging industry have 
d isa ppea red. 

Th e challenge is serious enough for a 
group of th e world's largest competing 
glass manufacturers, including Australia's 
AU Intcrnari onal Limited, to have put S5 
million into a research fund to try to come 
up with a process to increase the strength 
and decrease the weight of container glass, 
thu s leading to thinner and lightr r, more 
flexible bottles. '-' Known as International Partn ers in 
G lass Research, the group is putt ing the 
monry into a five-year research program. 
Mr Laurie Byrne. the manager of ACI 's 
laboratory services, told the session that the 
group wanted some 'lateral thinking' on 
the problem and were prepared to 

entertain any idea. Th ey did not want the 
rcsca rch to be const rained by t he 
tradi tional glass manufacturing process. 

Projects ranging from the production of 
special lam inated glasses to modelling how 
fl aws heal have already been financed in 
five countries. Professor McPh erson's 
group at M onash is collaborating in a joint 
tea m with the CS IRO Divis ion of 
M aterials Science to look at the possibility 
of metal or ceramic fibre reinforced glasses. 

Dr Swa in said that recent work had 
sh own that silicon carbon fibr es 
Incorporated into glass could increase its 
toughness by ten times. The fibres tended 
to bridge cracks when they formed, he 
said. • 
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Winners and losers in
 
the cashless society
 

EVEN THO SE with the most detailed 
knowledge of computers must have 

become somewhat unnerved watching the 
cornpcll ing 13 ritish television serial about 
electronic banking, 'Bird of Prey' . 

Far -fetched as this tale of electronic 
fraud O il d huge and subtle scale may seem, 
tho«: in the know do not discount it. 

Yet because of enormous savings in 
lime, p,lpc:r and staff in the face, for the 
first time, of stiff international competition, 
Austr ali an financial institutions are 
running headl ong towards complete 
cumputcrisation. And because of the 
convcnience, speed and seeming efficiency, 
consumers seem to be accepting the move 
with little resistance. 

Monash senior law lecturer Dr Chin 
VC'n Lee is concerned that lack of 
regulation and legal protection might leave 
consumers and banks vulnerable. 

S o, ag a ins t a background of 
proliferating automated teller machines 
and the creeping introduction of machines 
which aut omatically debit bank accounts 
at the point-of-sale, and with legislation in 
the offin g to allow banks to deal with 
cheques electronically instead of shuffling 
paper between them, Lee convened a 
sevs ion called ' Ca shless Society 
Electronic Funds Transfer Systems' for the 
ANZAAS Festival of Science. 

The debate was opened by Mr Frank 
S illIIh , a former Commissioner of Patents, 
now a consultant with the internation al 
law firm Baker and McKenzie. 
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H e drew attention to the fact that the 
on ly country whi ch had enacted 
comprehensive legislat ion was the US. 
The (Federal) Electronic Funds Transfer 
Act ( t Y7 9) sets out contract conditions for 
Issuin g ca rds, limits li ability for 
unauthori sed withdrawal, such as when a 
ca rd is sto len, details a resolution 
pr ocedure for settl ing disputes over 
possible computer error and makes it quite 
clear that those little bits of cardboard spat 
out by automatic teller machines are 
acceptable in the US as prima facie proof 
of transaction. 

The only legislation planned at this 
stage for Australia , he said, was a revision 
of the Bills of Exchange Act to allow 
cheque trunc ation that is, using 
el ectron ic means to pa ss cheque 
mforrnation between banks rather than 
physically transporting the paper. 

On e problem with electronic payment 
IS deciding just when the payment has 
been made. 

Smith also raised the question of 
secrecy. and argued that others should only 
have access to electronically-stored finan
cial data when authorised or for income 
tax purposes. " H owever, it is not hard to 

get to such data, and it is Jess noisy and 
more efficient than explosives." 

But in the end, Smith cautioned against 
the hasty introduction of comprehensive 
legislation. 

" Something happens in the new 
technology area. It's an unsure area, and 

• Associate Professor Jane Levine 

there is a rush to reform. T ake, for 
mstancc, the Apple copyright case whicl-"" 
led directly to the Copyright Amendment 
Act of I 984. T he full bench of the Hi gh 
Court found later that Apple was com
pletely protected under the 1968 Act." 

Smith 's position was supported by 
Pr ofessor Peter Ellinger, a financial law 
expert from the Monash Law School. El
linger said that although coverage under 
existing legislation was not good, it was 
there. And he argued that any code to 
replace it would have to be based on 
experience. 

Professor Ellinger also pointed out the 
difficulties in drafting such legislation un
der our federal system. "T he existing 
cheques act, a relatively easy piece of 
legislation, carne up as a bill after 20 
years." 

So it was left to Associate Professor Jane 
Levine of the Faculty of Law at the 
University of New South Wal es to argu 
the case for regulation, and she set to t , 

with a will. 
Th e adoption of the new technology had 

upset the traditional relationship between 
the banks and their customers, she said. 

Levine said that under most of the 
contracts the banks have devis ed, 
customers are now totally liable for 
transaction failures _ . even if they are a 
result of negligent behaviour on the part of 
a banker - and also for fraud and care
lessness. The customer is made responsible 
for reviewing his or her bank statement 
and bringing discrepancies to the attention 
of the bank , and is liable for all 
unauth orised withdrawals until the loss of 
a card is reported to the bank. The 
standard of pr ivacy is less than it was 
before, she said. 

"This is an obvious attempt by the 
financial institutions to shift liability away 
from them and onto the consumer. The 
hanks perceive not insignificant risks in the 
move to electronic banking so they put 
these clauses into contracts." • 
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Giving suckers an even break?
 
IN TH F W AKE of the collapse of the 

Nautilus group of fitness centres and the 
M yer- Co les merger, que stionin g the 
necess ity of consumer protection seems 
almost blasphemous. 

But, in keeprng with the latest thru st of 
legal reform which looks at the economic 
dTcet ~ of legislation, many economists and 
lawyers are doing just that. T hey point out 
that consumer protection laws often 
mcreasc prices, delay release of products, 
reduce freedom of choice and end up 
h:win g effec ts quite diffe rent from the 
o1"lginal inrcntion. 

T hat rs a view with which Mr Chris 
T rengovc of the M onash Centre for Policy 
Studies has some sympathy. " A lot of con
sumer protection legislat ion is patern alistic 
'uid simply bans lower quality goods, 
which many consumers on low income 
would be quit e happy to purch ase 
knowing the risks." 

So, to thr ash out the issues, T rengove 
organised " session entitled' Deceiving the 
Buyer - Is Co nsu mer Prot ect ion 
Needed>' fur this year 's ANZAAS Festival 
of SCi ence. 

1'0 lead off discussion was Monash 
grad uatc Professor Peter Swan, now 
chairman of the grad uate School of 
Man agement at the University of New 
South 'vYales and an unrepentent hardline 
economist. 

"T he basis of my approach is that the 
consumer is the best judge of his own self 
interest and will do a better job at it than 
someone else, if he can obtain sufficient 
information to make a reasoned choice. 
My genera l conclusion about consumer 
orotcction legislation is that much of it is 
cdunda nr and contrary to the public in

terest." 
Swan argued that much under the guise 

of consumer protection was actually 

• Sydney barrister. Mr Dermot Ryan ac 
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produccr protection legislation ultimately 
designed to transfer money from the com
mun ity at large to a small minority, the 
well organised producers. For instance, he 
said, Australian egg industry regulations 
often were justified in terms of consumer 
protecn on. But their effec t was to ensure 
that eggs in NSW and Victoria cost nearly 
$2 a dozen, whereas in the unr egulated 
US market they cost about sac to 60c a 
dozen, and they were exported from 
Australia fur from 12c to 15c a dozen. 

Perhaps surprisingly the man chosen to 
put the other side of the story agreed with 
much of what Swan said. 

Mr T ony Duggan, senior lecturer in 
law at the University of M elbourne , a man 
regarded by many as M r Consumer 
Protection in Australia , said: " Q uite a 
num ber of the illustrations Professor Swan 
gave - I have no quarrel with. 

"Most of his examples come from areas 
of what I call 'hard ' regulation; that is, 
regulation which supplants consumer 
choice. But the most import ant consumer 
protection IS not of that variety. It works 
on the premise that there is a market 
failure which it counters by helping to 
increase consumer choice." 

Duggan's examples included misleading 
advertising and door-to-door sales. The 
market incentive to tell the truth , he said, 
was that allY lie could be exposed by com
petitors or consumers. But, in reality, the 
advantage for competitors to do so was 
often not worth the trouble, and consumers 
were often powerless, particularly against 
(l y-by-night operations. 

T he session, however, discussed not only 
the general. but also the specific - in par
ticular, the operation of the New South 
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W ales Contracts Review Act of 1980. 
Under common law, contracts arc 

reg a rde d as unfa ir a nd th er efor e 
unenforceable If they are signed under 
duress or involve fraud. Th e New South 
Wal es Act goes further and introduces 
what is called the doctrine of uncon
scronability, that is, a knowing unfair 
advantage, such as if one party to the 
contract were significantly weaker or more 
Ignorant. 

T he importance of the New South 
W ales Act is that it has been used as a 
model for dra ft Federal legislation for 
possible inclusion in the Trade Practices 
Act. And amongst its provisions for the 
determination of " unconscionability" arc 
,1 num ber which are controversial. 

Th e issue is fundamental to our society. 
Contracts are the pillars of our business 
a rr a ngement~ . They are the guara ntors of 
business certainty. " Depending on how far 
the resulting legislation goes, it threatens to 
change radically the contract natur e of 
society," T rengove said. 

Mr Dermot Ryan Q C, a New South 
W ales barri ster experienced in working 
under that state's act, said the act has had a 
dra matic effect in New South W ales. " Not 
one contract action in the last fi ve years has 
been launched without reference to the 
Contra cts Review Act." 

Whil e genera lly support ing the 
legislation - - « It was worked out better 
than most people thought" - Ryan 
pom ted to a numher of things he thought 
were wro ng with it. 

None of the cases tried under it are 
report ed, therefore no case law on 
decisions is being built up. And he felt that 
the adversarial court system might not be 
the right forum for adjudication. • 
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Rescuing our oldest forests
 
ALM OST ALL the great conservation 

battles of the past decade in the 
eastern states of Australia have centred 
around exploitation of rainforest. 

Th e F ra nkl in River Valley in 
Tasmania, the Errinundera Plateau in 
Victoria, the T erania Creek area of New 
South W ales and the Daintree-Cape 
Tribulation are a of Queensland all 
support different kinds of rainforest, the 
most productive and fragile vegetation
type in the world. 

H ow to utilise rainforest also is 
probably the most important conservation 
issue for our northern neighbours , Papu a 

• Above: Dr Peter Kershaw of Geography 

•	 Below : A regenerating strip of North 
Queensland rainforest 

New Guinea and the ASEAN nations. 
And, since their rainforest shares many 
common el ements with Au str alian 
rainforest, it is no surprise at an ANZAAS 
Festival of Science attended by many 
ASEAN region scientists that there should 
be a session entitled, ' Status of Rainforests 
in Australia and South-East Asia'. 

T he convener, Dr Peter Kershaw of the 
Monash Geography Department, said: " It 
is considered that within man 's history, 
nothing can compare with the pace and 
exten t of rainforest conversion. Its 
biological consequences are far-reaching. 

" Rainforest is defined most easily on a 
structura l basis - a closed-canop y, 
layered vegetation type that cannot 
tolerate massive disturbanc es. It expresses 
its maximum diversity in wet, tropical 
areas such as north-east Qu eensland and 
South- East Asia, where it is the most 
diverse vegetation in existence. 

" But it also extends to cool temperate 
regions such as T asmania, and, to drier 
areas as monsoonal forests, vine thickets 
and bottle-tr ee scrubs." 

The session was cha ired and introduced 
by Professor Len Webb of Griffith Univer
sity, widely acknowledged as a world 
authority on rainforest. H e used the op
portunity to vent his well-known views on 
the necessity of conserving what is left of 
the north-east Qu eensland rainforests, and 
proposed a resolution to be sent by AN
ZAAS to the Queensland and Federal 
Governments that the se forests be 
nominated forthwith for World Heritage 
listing. 

In the process he launched a broadside 
at many of his scientific colleagues . 
" Reductionisr science has very little to do 
with ecology and rainforests. Ecology 
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focuses not 011 objects, but on correlations 
and interrelationships. 

"Rainforests have become symbolic as 
the most complex of terrestrial entities. We 
don't know much about them at all, yet 
they are being knocked out of existence by 
fore ster s with a log out , get out 
philosophy." 

Against such rhetoric, there was little 
opposition. Len W ebb's resolution was 
passed overwhelmingly by an audience 
which seemed to includ e only one 
representative of the forestry industry. 

Australian botany, as so many other 
aspects of our formerly colonial culture, 
ha s been dominat ed by North ern 
H emisphere opinions. Thus , ever since the 
mid-19th century it has been thought that 
Australian rainforest was fundamentall y 
derivative, comprised of elements of the 
Indo-M alayan jungle which had invaded 
from the north, Antarctic beech forests 
which had invaded from the south and 
leavened with some homegrown dry
adapt ed species. 

But the recent work of Peter Kershaw 
and Dr Trevor Whiffin of La Trobe 
University, among others, has changed all 
that. It now seems certain that the 
Australian rainforest evolved independent
ly. and perhaps earlier than its South-E ast 
Asian counterpart. 

Kershaw is a palynologist - - a botanist 
wh o re con stru cts ancient plant 
communitie s by studying specimens of 
poll en preser ved in bogs and lake 
sediments. 

According to the widely accepted Con
tinental D rift T heory, Australia did not 
come into contact with South-East Asia 
until 15 million years ago - a mere 
eyeblink in geological time. Kershaw has 
studied pollen shed both before and after 
that contact, and he told the session that it 
was quite clear that the basic Australian 
rainforest com munit ies wer e well 
established before Australia came close to 

South-E ast Asia. 
Furth ermore, it seems that much of the 

other chara ct eristi call y Austra1ian 
vegetation has derived from this ancestral 
rainforest, particularly the she-oak and dry 
and wet eucalypt forests and the alpine 
health communities. 

Whiffin has looked at present-day 
di stributi ons of plant famil ies and 
documented examples where South-East 
Asian species have invaded Australia, and 
vice versa. On e of the striking features of 
the Australian rainforest, he said. was the 

. large number of ancient flowering plants 
"native to Australia and particularly north
.cast Qu eensland. 

', ' As Peter Kershaw sees it, the nub of the 
management and conservation debate is 
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deciding to what extent rainforest can be 
utilised without destroying it. "Everyone 
wants a scarce resource," he said. 

He msisred that there was no argum ent 
over clearing rainforest . All forestr y 
commiss ions in Australia were on the 
same side as the conservati on ists, he said. 

Nevertheless there is great debate over 
the definition of rainforest. When does 
vegeta tion bordering on rainforest actually 
becom e rain forest ? In Victoria, for 
in stan ce. almost all rainforest vegetation is 
overtopped by eucalypts, and is therefor e 
c1 ,1SSed as eucalypt forest by the Forests 
Comm ission. " Bur if you kept fire out , the 
eucalypts would die and rainforest would 
lake over," Kersha w said . 

H is words were backed up by Mr Peter 
Sheeha n, president of the Victor ian 
Dr vr vron of the Australian Institute of 
For esters. H e said that more than half 
Australi a's rainforest was in Queensland , 

ea rly a thi rd in Tasmani a , about a tenth 
.n N ~w South W ales and less than one 
percent in Victoria. About a quarter of the 
rain lorest was alr eady in parks and 
reserves, 40 percent was in state forest 
where tJ mber production was permitted 
and the rest, mainly in T asmania, was 
unall ocated . 

Sheehan said that the institute 's policy 
of 1982 argued that timbel' production 
could be maint ained within a conservation 
fram ework, but that there should be no 
cutt ing uf forest for agricultural use or 
hou sing developm ent. 
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The Co,t, of preserving our rainforests 
"should be met by society at large not just 
unc sec t io n of soci ety," he sa id . 
"Rcrnernbel' that there are real people 
involved in the forestry industr y." 

But the destruction of rainforest in 
Austral ia is small indeed compared with 
what is happening in South-East Asia. 
Kershaw said : "The South- East Asian 
rainforests are considered to be the most 
biulogically productive forests in the world. 
They act like a big shallow sea as far as 
evaporat ion of moisture goes. This drives 
at rnosp heri c systems and has a big 
influence on the climat e of the area ." 

And if they were cleared not only the 
local climate would change, but it also 
would add significantly to the build-up of 
carbon dioxide in the atm osphere. he said, 
because a lot of the timber would be 
burned and all those trees no longer would 
be using carbun dioxide and produ cing 
oxygen. 

(Scientists are becoming increasingly 
concerned at the growing levels of carbon 
dioxide in the atmo sphere - a trend now 
very well documented. The conventional 
scientific wisdom is that higher levels of 
carbon dioxide will trap heat at the earth 's 
surface, thus warming the earth, causing 
co nside rable di sruption to pr esent 
agriculture and perhaps melting the polar 
ice caps). 

Dr Colin Leigh recently has come from 
the Department of Geography at the 
Un ive rsity of M alaya to work in 
Melbourn e. H e presented a picture of the 
atti tudes of one ASEA N nation to 

ra inforesr. 
" At the turn of the century almo st the 

whole of Peninsular Malaya was covered 
by rainforest, and the habitable areas were 
hacked out of it," he said. Th e first big 
clearance was for rubb er plantation s, 
abuut 810,000 ha hy 1922. The outcry 
was enough to lead to the establishm ent of 
M alaya'S one and only national park , 
despite opposition from plant ers. 

But that clear ance wa s nothin g 
compared to what happe ned after 
Ind ep enden ce in 19S5. " T he new 
Governm ent wanted to develop the land to 
give the rur al poor a stake in the country. 
Between 19S7 and 1983 th e 74 percell! of 
the peninsula still under forest cover was 
redu ced to 4 9 percent , and of the 
remaining forest only t4 percent remained 
unlogged. W ater regimes were altered 
dramatically and floods resulted." 

Th ere is now concern about wildlife. 
M ore than thr ee quarters of the animal 
species of Malaya live in the forest, and 
most of these live in lowland forest which 
IS under the greatest threat, he said. Of the 
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• Rain fo rest authority. Professor Len Webb 

654 nati ve tree species, about half were 
considered endangered. 

Perhap s Australia should be sett ing the 
example, D r Leigh said. This echoed an 
earl ier sta tement by Peter Kershaw . 
" Australia is in a better position to 
preserve its rainforests because of the 
power of the conservation movement. 
There has been much more research done 
here , and for research purp oses th e 
Australian forest can be used as model for 
South -East Asia." 

And those are just the sort of sentiments 
su p ported by th e president of th e 
Rainforest Con servat ion Society of 
Qu eensland, Dr Aila Keto. Members of 
her society compiled a report for the 
Australian H eritage Commission which 
put the case for including the north-east 
Qu eensland rainforests in the World 
Heritage list. 

Am ong the reasons adva nced for 
inclusion were that these forests are the 
only wet tropical rainforests in Aust ralia 
and contain more than 400 endemic plant s 
and the richest collection of faun a in the 
country . They also include the largest 
concentration of primitive families of 
flowering plant s in the world. 

Yet , she sa id , the Queen sland 
Government allows selective logging in 30 
percent of it on a 40-year rotation . Not 
onIy was it unknown whether this was 
su st ain abl e , bu t als o th e log ging 
concentr ated on a limited nu mber of 
species which includ ed a substanti al 
proportion of those on which animals 
relied for food. And such logging changed 
the structure of the forest, breaking the 
canopy and favoring light tolerant species 
atypical of rainforest, she said. 

Her society has proposed assessing the 
North Qu eensland timber industry with a 
view to pha sing it out . Yield an d 
employment were alread y declining, she 
va r d . Th e plan would include 
compensation for the timber companies. 

" Bur it doesn' t matter how logical the 
ca ve for conserv a t ion, th e popular 
Impression will swing the day. H ow would 
people feel if 30 percent of the Great Bar
rier Red were mined ?" • 
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Professor Christie Weeramantry of the Monash law school. a former Puisne Justice of the Sri 
Lankan Supreme Court. recently attended a high·level private conference held In Geneva to 
canvass likely arguments in this year's review of the Nuclear Non -Proliferation Treaty He has (n~~UIT~~) 
very clear views on what universities can do to reduce the threat of a nuclear holocaust. 

Scholars can save the world
 
, T his year is the 40th anniversary of the 

testing and use of the first atomic bombs, so 
It is an approp riate time to look at nuclear 
prohferanon. But there is another reason 
for doing so - the Nuclear No n
Prolifera tion T reaty comes up for review 
once every five years and this is a review 
year. 

In 1945, the human race possessed 
l'I1ough nuclear weapons to cause three 
H iroshirnas. At the present time we have 
fir epow er equivalent to one million 
H rroshirnas. 

T he philosophy behind the treaty is that 
before the arms race can be reversed it has 
to he contained both horizontall y and ver
ucally. H orizontal prol iferation is the 
spread of arms into the hands of powers 
other than those which possessed nuclear 
weapons when the treaty was signed in.' 
11) 70 - that means other than the nuclear ' 
club of the US, the USSR. Britain. France ' 
and Chrna, Vertical proliferation is the 
mcrease of nuclear weapons in the hands 
of those countries which have them. 

The Nuclear Non-Proliferation Treaty 
was a bargain between the non-nud e;r 
powers and the nuclear powers. T he 
nuclcars were saying to the non-nu clears, 
' Do not acquire nuclear weapons or you 
will upset world order. In return we 
prom ise to work toward s disarm am ent.' 

T hat bargain was struck and became a 
wor ldwide treaty which now has 128 
signatories. 

And it has succeeded in containing the 
horizontal spread. In J970 it was thought 
there would be another 20 to 25 nuclear 
powers in another 20 years. After J 5 
yea rs, there are no new nuclear powers, 
although it is thought that Israel and 
South Africa are nuclear capable and that 
Pakistan is very close 10 being so. 

But th e verti cal spread has been 
frightening. Although not genera lly 
known. even the UK and France each 
have arsenals of more than 500 bombs. 
Ch ina's is in the hundreds, and the US 
and the USSR have stockpiles runn ing to 
well over 10.000 stra tegic (long distance) 
weapons alone. 

So the non-nuclears are now saying. 
'W e kept to our part of the bargain, but 
you have nOL And far from seeking to dis
arm, you are doing the exact opposite and 
arming yourselves to the teeth. "S ta r 
W ars" adds a new dimension to it, and 
escalates the arms race into another 
medium - space. Wh y should we be 
bound to restr ict and restrain ourselves 
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when you apply no such restrain ts to 

vourselves?' 
, It is a cardinal axiom of the policies of 
the nuclear powers that they do not want 
proliferation because it would disturb the 

"World balance and peace. So the non
nuclcars' threa t to walk out does hold some 
terror for the nuclears. (Whether the 
wisest thingf or the non-nuclears would be 
to walk out is another matter.) : 

T he reason for the conference I recently 
attended was to assemble opinion from all 
over the world on every aspect of the 
proliferation argument before the debate 
hots lip in the United Nations General As
sembly later th is year. It was hoped to as
sess the best course of action in light of the 
clarification of the issues that would result 

. T he conference was organised by the 
former UN H igh Commissioner for 
Refugees. Prince Sadruddin Aga Khan, 
the younger brother of the late Prince Aly 

. Khan and uncle of the present Aga Khan. 
. H e is president of the Groupe de Bellerive, 

a private body concerned with the impact 
of technology. 

Two interesting points carne out of the 
discussions. O ne of the Indian delegates, 
M r Sub rahrna nyarn, pointed out that 
there was a kind of horizontal proliferat ion 
inherent 111 vert ical proliferation. T he 
superpowers had spread nuclear weapons 
II1lO non-nu clear countries such as West 
Ger many and Poland. In the NATO 
alilallce.' for instance, power over those 
weapons was not necessar ily held by the 
President of the United States in the sense 
that he alone could press the button. 

M r Sub rah manyam argued that in the 
European theatre. where flight times are 
less than five minutes if weapons are 
launched. decisions on a response would 
have to be made in two minutes or less and 
it was not physically possible for the 
President of the United States to order that 
response on all occasions. 

Th ere was a very strong possibility. if 
not a certainty. that the power to use 
nuclear weapons had been delegated. in 
some cases down to the level of field com
manders who would not necessarily be 
Amer ican, he said. . 

Ca rl Sagan produced a grap h showing 
that the US had crossed the ' threshold 
where it could create a nuclear winter ' in 
the 1950s, the USS R crossed it in the 
I960s, and now even France or the UK 
could by themselves trigger off such an en
vironrnenral .disaster. 

Before the earth could be safe, he said•. 
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we would have to cut weapons to the level 
where the combined arsenals would be 
below that threshold. 

I f we are to survive. anything we could 
do to achieve a downturn in the arms race 
is the imperat ive of our time. Every 
academic discipline has to contribute what 
it can to halting prolifera tion as a prelude 
to turning the ar ms curve down. 

In l .aw, I am working to make better 
known the principle that the use and even 
the manufacture of nuclear weapons are 
contra ry to the basic principles of inter
national law and constitute a crime again 
humanity. People will debate this, but it r; 

very solid and [ expect support for it. 
If that proposition is correct. then 

SC ll'I1tlstS who knowingly make nuclear 
weapon s are participating in that crime 
and they cannot pass the blame on to 
statesmen and generals. 

' It was clearly held by the tribunal at 
- Nu rembe rg tha t. for cr imes agai nst 
hum an ity. superior orders are no defence. 
And that tribunal was made up of the 
current nuclear powers. 

I am now hoping to persuade scientific 
societies to adopt my proposition into a 
code of ethics for scientists and engineers in 
the nuclear industry. and also to get a 
decla ration passed in the UN relating to 
SCient ific resp onsib ility for nu clear 
w eapon ~ . Starting in however small a 
way, an idea which few adopt can spread 
Into a climate of opinion or an ethic, an-' 
as such will cause some scient ists to keel 
questioning their role. 

Likewise. the liberal disciplines can 
contr ibute. Politics scholars. for instance. 
Gin explore the connection between the 
arm aments industry and global poverty. 
During the past t w o decades the world has 
spelH mort' than $3 trillion on nuclear 
weapons. A small fraction of chat would 
ClJ re world poverty. 

T he linkage between arma ments and 
development has become extremely clear. 
An American president has even expressed 
{he rhoughr that every gun purchased 
represents moncy stolen from the poor of 
the world. 

Human rights is now a discipline in its 
own right and has many perspectives to of
fer. In part icular. the most funda mental of 
all rights is the right to life. 

Th e bomb has deprived us all of the 
right to life. Our right to life is now in the 
hands of the leaders of the superpowers 
whose actions determ ine whether we live 
or die without so much as a by-your-leave. , 
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