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Research a ssista nts Craig Clee/and (left) and Mick White/o w ex a mine the fossil ised skull o f " gi ant 
marsupial , Neoha/os, recovered from the Bullock Cree k l imestone ro cks. 

Fossil finds reveal our past 
FOUR years ago, a number of scientists , 

including Monash palaeontologist Dr Pat 
Rich , began a large-scale excavation at 
Bullock Creek in the Northern Territory , 
south of Katherine. 

In three weeks of intensive work, they ex
cavated seven tonnes of limestone rock con
taining fossil material and transpo rted it in 
55-gallon drums, first to Katherine, and then 

• by truck and train to Adelaide and Melbourne. 
One of the aims of the exped ition , jointly 

orga nised by Mon ash Un iversity , the 
Museum of Victoria, the Bureau of Mineral 
Resources and the University of NSW, was to 
find a fossilised skull of one of the dromor 
nithids - giant , flightl ess birds, unique to 
Australia - which may have been one of the 
" bunyips" of Aboriginal legend. 

Much of the funding was provided by an 
ARGS Grant to Drs P. V. and T. H. Rich 
(Museum of Victoria), and M. Archer (Univer
sity of NSW). 

The drornornithrds, which superfic ially 
resemble the emu but, in many cases, were 
much larger, became extinct sometime after 
26,000 years ago. 

They are known from their bony remains, 
egg shells and the tracks they left in mid
Tertiary to Pleistocene rocks. From the 

MONASH REVIEW is produced five time s 
yea rly by the Informat ion Offic e , Mon ash 
University, Wellington Road , Clayton, Victor 
ia, J 16 8 . Inquiries should be addressed to 
the Editor, c /o the Informat ion O ffice . 

Heq ISlb'f l;'d 101 lJO~ tHlY as 
a pe rlO(jlca l , Caleuury B 

fragments of cranial material availabl e they 
apparently had a heavy, deep jaw, quit e 
unlike that of the modern emu or cassowary, 
suggesting different feeding habit s. Other 
bones of the skull, such as the quadrate, 
which connects upper and lower jaws, further 
suggest that dromorn ithids may be more 
closely related to game birds such as the 
megapods and "chocks" than to the emu. 

The Bullock Creek expedition revealed the 
sternum of a dromornilhid, a number of limb 
and wing bones, and other post-crani al 
fragments, but there was no complete skull. 

However , the palaeontotoqlsts' disappoint 
ment was shor t-lived. Four yea rs of 
meticulous. painstaking work on the fossil 
material has reve a led a rich store of 
vertebrate fossils which gives a graphic pic
ture of the climate and ecology of ihe area 15 
10 20 mill ion years ago . 

Among the fossils recovered from the 
Bullock Creek limeston e rocks are those of 
flamingoes, some new marsup ials including 
casy unos (native cats and mice), and ban
dicoots, as well as rept iles, frogs and various 
kinds of fishes. 

One interesting find was the skull of a giant 
marsupial, Ne'oholos , which is illustrated on 
this page . 

Neoholos, a herbivore, is a diprotodontid. 
a family that includes the largest marsupial 
that eve r lived, Diprotodon optatum , an 
animal the size of a rhinoceros. 

Neoholos probably " looked something like 
a rhinoceros" , Rich says, " minus the horn" . 

The Diprotodontidae had a long reign - at 

least 20 mill ion years - and , because of that, 
diprotodontid fossils are useful to paraeon
tologists for determining the ages of rock 
sequences. 

Diprotodontids became extinct sometime in 
the Late Pleistocen e epoch - that is 
sometime in the last 1.8 million years. 

Rich says the fossil finds - mammals, 
birds, fish , frogs and reptile s - are being 
distributed to various experts for study . 
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The Monash work on bi rds is being done by 
Rich and research assistants Mick Whitelaw, 
Craig Cleeland and Wendy Moore, who are 
supported by ARGS, Victorian Government 
Employment Initiat ive Program, and Monash 
University Research grants. 

The Bullock Creek fossils are of particular 
importan ce, Rich says, because they have 
been preserved in fine-grain limestone which 
protects them tram crushing and helps 
preserve detail. 

" The fossils are separated from the 
limest one by a chemical process," she says. 
" Acetic acid is used to etch away the 
limestone and reveal the fossil. It' s a long and 
tedious process." 

'Among the fossils recovered are 
those of flamingoes, some new 
marsupials including dosyurids 
(native cats and mice), and ban
dicoots, as well as reptiles, frogs 
and various kinds of fishes . . 

A preliminary paper on the work is in 
preparation . but she estimates that it will take 
another 12 to 1B months before the acid 
preparation work is complete . 

Some of the Bullock Creek tossus ' c lose 
rel at ives are ill ust rat ed in a book , 

" Kadimakara", co-edited by Rich and Dr 
Jerry van Tets , of CSIRO's Division of 
Wildli fe Research , and illustrated by Frank 
Knight (also of CSIRO), which is to be 

• Dr Pat Rich 

publ ished early next year by Pioneer Design 
Studio, Lilydale. 

"Kad irnakara" is an Aboriginal word mean
ing " Animals of the Dreamtime" . 

It brings to life in text, drawing s and paint
ings, the fossil vertebra tes that have ap
peared on the Australian scene over the past 
500 mill ion years , and contains 32 co lor paint
ings accompanied by extensive text. 

For each of the animals reconstructed 
there is a five page description of how it lived 
and the history of Its reconstruction and 
discovery. as well as its Importance in helping 
to interpret past climates and environments. It 
also points out how some vertebrates can be 
used to date rock sequences, which allows a 
geologic history of an area to be recreated. 

The book traces the history of Australia 's 
changi ng climate and geography in relation to 
the rest of the world, and the final chapter 
discusses what amateur palaeontologist s can 
do if they find a fossil , to recover the max
imum information about it. 

The final chapter is very important, Rich 
points out. 

" There are so few vertebrate palaeon
tologists in Australi a," she says, " it IS quue 
likely an important discovery will be made by 
an amateur. ~ 

" It is important that amateurs know who tv 
contact if they find an interesting fossil and 
how to handle fossil material to make sure it is 
not damaged." 

"Kad rrnakara" will be published in two edi
tions - a collector's item and a trade edit ion 
- With a great effort being made to keep the 
trade price low, so the public can afford It. • 

/' 

The Diprotodon (a bove), a younge r relol lVe 0 / NeohoJos, become 
extinct in the (a te Pleistoce ne epo ch. 
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A reconstruction o f Thy/o eleo, a Pleisto cene mars upia/lIon. An old er 
re/o live of Thyloele o was found a t Bullock Creek . 
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Monash study probes
 
[ob stress-health link
 

RECENT research in Australia and 
overseas has shown significant occupa
tional variation in illness and death which 
cannot be explained by direct work 
hazards such as accidents, or exposure to 
toxic chemicals, asbestos or rad iation. 

An example is the Whitehall coronary 
heart disease study of Dr M. C. Marmot, 
Geoffrey Rose , M. Shipley and P. J. S. 
Hamilton , of the Department of Medical 
Statistics and Epidermolopy , London School 
of Hygiene and Tropical Medicine. More than 
17,000 British civil servants took part in the 
study which began In 1967. 

At follow up at 7112 years, Marmot found a 
clear Inverse relationship between grade of 
employment in the Civil Service and death 
from coronary heart disease. There were 3.6 
rnes more deaths from coronary disease 

among men in the lowest grade of the CIvil 
Service during the lollow-up period than 
among those in the top administrative grade . 
Standard coronary risk factors accounted for 
some of this pattern , but most of the m
tergrade variat ion was unexplain ed. 

The coronary risk factors (except for 
cholesterol which showed a reverse pattern) 
increased in stepwise fashion down the oc
cupational grades. Men in the lower grades 
were shorter in height than those in the top 
grade. They were heav ier for their height , had 
higher blood pressure , higher levels of 
glucose In their blood , and smoked more . 
They also reported less physical activity dur
ing leisure time. 

Statistical analysis showed that the stan
dard risk factor s - cigarette smoking, high 
blood pressure , high cholesteroi levels , 
overweight and lack of exercise - only partly 
explained the observ ed mortality variations. 
After allowance was made for the effect of 
;.ese risk factors there remained a large 

residue of unexplained coronary death s, and 
the inverse relation ship between occupa
tional grade and coronary death s remained 
strong. 

Research in Austral ia (by Dr A. J. 
McMichael and Dr J. M. Hartshorne) has 
shown that at least part of the occupat ional 
variation in several malar causes of death 
reflects known occ upational variations in the 
use of tobacco and alcohol and diet. 

While a good deal of research is being 
done on wor k stress (which is believed to be 
one of the missing variables in these studies), 
very little attempt has been made to deter
mine why there should be these behavioural 
differen ces. 

One possible explanation - that the qualit y 
of the working environment influ ences a per
son's attitude to such thing s as smoking, 
drinkin g, diet and exercise - is being ex
plored by a Monash team at the Alfred 
Hospital. 

Dr Michael Salzberg and research assis
tant Flora Pearce , of the Monash department 
of social and preventive medic ine, are engag
ed in a large-scale study of Victori an publi c 
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servants employed by the Commonwealth 
Department of SOCial Securit y. The idea for 
the study came from Dr John Powles, and 
was further developed by Professor L. Op it . 

The team is using a modi fied version of a 
Job stress model developed by Dr Robert 
Karasek. 

Aerobic fitne ss te st 

The model , which has been tested in 
Sweden and the UK, classifies jobs accord ing 
to Job Demand (the volume , pace and dif
ficulty of work) and Job Decision Latitude 
(the degree at control the employee has ove r 
his work and over his conduct on the job). 

Karasek found that " high strain" jobs, 
which were associated with the highe st levels 
of depression, exhaustion , job and life 
dissati sfaction , drug use and sickne ss 
absence , were those where job demand was 
high and job decision latitude low. These 
were people who had a lot to do and very little 
control over how they did it. 

People in routine jobs who had very little to 
do as well as no control over how they did It 
also had a high degree of absenteeism and 
pili use and suffered from depression and 
other psychological symptoms. 

Those with the least psychological distress 
were those in the high demand fhigh job deci
sion latitude group . They were typicall y the 
busy executives who had high demand jobs, 
but also a good deal of control over their work 
and work pace. 

Salzberg believes the Melbourne study will 
confirm Karasek's findings , but it also ex
plores the link between work envi ronment 
and health-related behaviour Which was not 
studied by Karasek. 

Salzberg and Pearce are particularly in
terested in the lonq-term socialisation effects 
of work . Why , for example, do different oc
cupational groups tend to have differen t pat
terns of alcohol consumption? 

One socialising effect, which the Monash 
researchers believe is Important in this con
text, and which they are testing in their study. 
is th e worker' s se nse o f personal 
competence. 

" Research by Melvin Kahn in the US has 
Shown that people who experience self
direction at work tend to end up with a high 
sense of personal competence," Salzberg 
says. " They believe that , to some extent at 
least , they have control over their fate. 

"We believe that trus sense of personal 
competence, influenced in part by experience 
in the workplace, will be reflected by a 
positive attitude to health mailers. These will 
be the people who are more optimistic about 
their ability to give up smoking , watch their 
diet , control their drinking , and take exercise . 

" People in regimented jobs who ex
perience little self-di rection (those in low job 
decision latitude lobs) will tend to end up with 
a low sense of personal competen ce. 

"If our hypothesis is right , this lew sense of 
personal competence will spill over into other 
aspects of life, particularly in their consump
tion behaviou r. They will develop a fatali stic 
attitude to health care. They won 't try to give 
up smoking, take exercise or watch their diet 

Con tinued overteet 
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because they don 't think that anything they 
do will affect their situation." 

If the Monash study supports Salzberg' s 
hypothesi s there are important implications 
for job redesign and the development of 
health care programs. 

The study populat ion consists of Victorian 
employees of the Comm onwealth Depart
ment of Social Security aged over 30 . The 
response rate so far has been about 90 per 
cent. 

These public servants are beinq interview
ed and given a questi onnaire to answer. Their 

blood pressure, height and weight are being 
checked. Half the group, as well, are having 
thei r blood cholesterol levels checked, and 
are being given an aerobic fitness test, which 
will be conducted by Or J. Carlson, of the 
Departm ent of Physical Education , Footscray 
Institute of Technology. 

Because of practical problems the aerobic 
fitness test is being given to a non-random 
sample . The non-random nature of this part of 
the study will Inevitably affect the strengt h of 
the conclusions that can be drawn about this 
aspect, but Salzberg is confident that the test , 
nevertheless , will provide valuable infor
mation. 

He says the Commonwealth Department of 
SOCial Securit y was chosen for the study part
ly because of its " relatively symmetrical sex 
ratio " . 

"A lot of occupational studies have focused 
almost exclusive ly on men," he says. " We 
want to study both men and women. The 
Department employs a lot of women, at all 
levels." 

Arrangements are being made, he says, for 
a follow-up study In three or four years tim e. 

Results of the current study should be 
available by the middle of next year . 

The research is funded by the Com
monwealth Department of Health . • 

English a matter of geography
 
THE spread of the English language to 

so many parts of the world has been the 
most striking example of "language ex
pansion " this century, if not in all record
ed history. 

English has become the most important in
ternational language and the most comm only 
taught second or foreign languag e in the 
world . 

Linguistic expert s estimate that more than 
600 million people use English . About half are 
native speakers. The others have either pick
ed up the language or have been taught it. 

A result of this expansion has been the 
development of distinctive forms of English 
which, in their colloquial form, differ from 
standard English and are in the process of 
becoming varieties of English in their own 
right - as legitimate as the "older" forms of 
Engl ish, such as Ameri can or Australian 
English, which have been passed on from 
generat ion to generation of native speakers. 

Examples of these new varieties of English 
are Indian English , Philippine Engli sh, 
Singapore English and the form s of Engli sh 
used by African nations such as Nigeria and 
Ghana. 

They differ from one another in many ways , 
but there are also striking similarities. They 
have become localised partly through the in
fluence of other languages in the region in 
which they are spoken, but also through 
adaptation to the life and culture of their 
speakers. 

These new forms of the English language 
are the subject of a recent book, " The New 
Englishes" , by Associate Professor John 
Platt, of the Monash dep artment of 
linguisti cs, Dr Heidi Weber, a research 
associate in the department, and graduate 
student Ms Ho Mian Lian. 

The book, which is to be published by 
Routledge & Kegan Paul, explores the 
development of the new Engli shes, their 
structure, their use in literature, and their 
future. 

The authors cite many exampl es of the in
fluence of background languages on the 
grammatical structure of some of the new 
varieties of English. 

A striking example of this is the way in 
which plurality is expressed. In many of the 
new varieties of English plural ending s are 
not added to nouns . Speakers use the 
singular form of the noun , even if it follows a 
MONASH REVIEW 

number or some other expression meaning 
more than one. 

The following examples come from coun
tries as far apart as India , Jamaica, the Philip 
pines , Sri Lanka, Hong Kong, Singapore and 
Papua-New Guinea: 

" Most of the studen(ts) use to use Hindi 
medium only " (India). 

up to twelve year(s) of schoo ling " 
(India). 

and they know a ll four dialect(s)" 
(Jamaica). 

"P itipino is only one of the subject(s)" 
(Philippines). 

" In both area(s) you get in English also " 
(Sri Lanka). 

" Port Moresby University is for academic 
suojectts}" (Papua-New Guinea). 

J. PLAIT, H. WEBER,& 

Why do speakers of the new Englishes fre
quentl y not add plural endings to nouns? 

Platt and his colleagues bel ieve it may 
have something to do with pronu nciat ion . 
Many of the background languages of 
speakers of the new forms of English do not 
have groups of consonants at the end of 
words . Very few have one or two consonants 
followed by an s or z, as occurs in Engli sh 
word s such as cups, tourists , risks , 
SUbjects . 

4 

There is a tendency to pronounce only one 
consonant of a group of two, or one or two of 
a group of three. The one that is not pro
nounced may be the s or z sound which 
marks the plural. 

Another example of the influence a 
background language is the indiscnrninate 
use of the pronoun s he, she and it in some 
varieties of new English . 

Examples: 
From East Africa: " My husband who was in 

England, she was by then my fiance." 
From Hong Kong: (Someone was referr ing 

to her sister) " He work in office in Kowloon." 
From Malaysia: " My mother, he live in 

kampong." 
The authors point out that in Mandar in and 

.Chinese dialects (the background language s 
for many speakers of Singapore, Mataysian 
and Hong Kong English ) only the written 
characters make a distinction between he 
and she . There is no such distinction in the 
spoken forms. The gender IS understood from 
the context. 

Variations in word order and the way in 
which tenses are used, and the emergence of 
new words and familiar words with slightly dif 
ferent meanings to those of standard Engl ish , 
are all features of the new varieties r 

English. 
One grammatical const ruction ci ted by the 

authors which appears quaint in terms of 
standard English is the use of the verb to be , 
followed by a verb and the -inq ending . This 
construction occurs in many of the new 
varieties of English. 

" I was doubting it " (Indian Engl ish). 
'I am having a cold " (Smgapore English) . 
" We are knowing more about continuous 

tenses " (Papua-New Guinea). 
" She is knowing her science well " (East 

Alrican English). 
There may be various reasons for the ex

tended use of the -tns construction, the 
authors say. It may be due to the in(luen ce of 
background languages . For example , In 
Nigerian and Ghanaian English, construc
tions such as " I am having a cold" may show 
the influen ce of the Kwa languages , which 
make a distin ction between permanent states 
such as " I have a body" and less perma nent 
ones. 

Another reason, they say. may be 
"overteaching" . At an early stage when the 
language was taught, teachers may have 
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stressed the -ing form of the English verb as 
an essential part of the verbal system. As a 
result , speaker s may have begun to use it 
With every English verb . 

Expressions which are added to form 
YES/NO questions are called by linguists 
question tags. Some languages use an in

variant question tag. For example, Germans 
say nicht wahr? (not true?) and the French 
n 'est-ce pas? (isn' t It?). The more establish
ed varieties of English , the authors point out, 
have a very complex system of question tags 
which "often appear s as an impenetrable 
maze to any learner of the language" . 

" He got married, didn 'r he? " 
" She wouldn 't have said that. would 

she?" 
" I 'll be invited too, won ', J? " 

The new varieties of English usually 
manage to avoid this " maze of construc
tions" by using one or two questi on tags only. 
The most commo n ones are no? , not so? , is 
it? and isn 't it? 

The question tag isn 't it? IS often used 
itter negative as well as positive statements. 

For example: 
" You are going tomorrow, isn 't it?" 
" He isn't going there, isn 't it?" 
A common feature of many of the new 

varieties of English, particularly in colloquial 
speech, is the repeution of a word several 
times to create a feeling of inten sity. 

An exampl e cited by Platt and his col
leag ues is the wry co mment by a 
Singaporean on Australian courtship. 

" Dis Aust ralians, yo u see dem hold hand 
hold hand, honey here, honey there, darling 
here, darling dere, next moment separated 
already!" 

What is the Iuture of these new varieties of 
Englis h? 

They had their beginnings in the colonial 
era. With independence, a number of coun
tri es (for exa mple, Bangladesh, India, 
Malaysia, Pakistan, Philippines and Sri 
Lanka) have chosen a language other than 
English as their nat ional language and main 
tedium of instruction. English, neverthele ss, 

• Associa te Prof essor Jahn Plo It 

sti ll plays an extremely important part In these 
nations. 

In English-speaking West African coun
tries, Engl ish is still the official and unoffi cial 
medium of instruction at secondary school 
and tertiar y level, though local languages are 
either compulsory or encouraged In English 
speaking East African countries the medium 
of education at secondary and tertiary level is 
English, except in Tanzania where a gradual 
changeov er to kiSwahili is under way. 
However , English is still the medi um of in
struction In Forms 5-6 in Tanzania and at the 
tertiary level. 

English remains an important official 
language in Fiji and Papua-New Guinea, and 
also in the English speaking countri es of the 
Caribbean , where the main local language is 
an Engli sh-based creole developed from 
English-b ased pidgin s spoken by West
African slaves who were brought to the area 
as plantat ion workers. The use of the new 
Englishes seems likel y to continue at one 
level or another. 

Should teachers discou rage the use of 
these new versions of English? Are they clear 
and intelligible ? Can they be said to be cor
rect English? 

" Something that may be quite Inap
propriate language behaviou r in formal 
writing may be perfectly appropriate, even 
quite desirable , in informal speech ," the 
authors say. 

Intelligible to whom? they ask. To another 
speaker of the same social c lass? To a 
speaker of anoth er social class, to a speaker 
who uses a regionally different variety of the 

new Engli sh. or to one who uses another 
variety of Engli sh? 

The need for a wider intelligibility , the 
authors say, obviously varies from nation to 
nation. In Singapore , a commercia l and 
tourist centre, the need for external in
telligibility in English speech would obviously 
be much greater than, for instance , in rural 
areas of Sri Lanka or Nigeria . 

Languag e needs to be Viewed not In Isola
tion but in context , they say. Important con
siderations are when it is used, for what 
purpose, by whom and to whom, and 
whethe r it is written or spoken. 

There is also the need to be aware that in 
face-to-face communication other clue s to 
meaning, such as facial exp ressions, 
gestures and even the closen ess of the 
speaker, can be given in additicn to the ut
terance itself. If these clues are missing . as 
sometimes happens in telephone conversa
t ions or public address announcements, pro 
blems can arise. Other clues, such as tone of 
voice, need to be employed in these situa
tions to achie ve the same effect. 

Problems of communication arise between 
people from different cultural background s, 
they say, not so much because of accent or 
the structure of the particul ar variety of 
English used , but because at different con
ventions in the use of English . It is when at
titude and meaning are conveyed throu gh 
one set of conventions and interpre ted 
through another that breakdowns can occur. 

The hardba ck edition of " The New 
Englishes" is expected to retail at $31.50: the 
paperback ~dition at $12.95. • 

Medium of education 

Primary Secondary 

Kenya urban: English English 

rural: (first years) 
kiSwahili or 
regional 
language 

Uganda	 (first years) local English 
languages or 
kfSwahili 
(later years) 
English 

Zambia	 (first years) English 
major local 
languages 
(later years) 
English 

Tanzania	 (local languages) Forms 1-4 : 
kiSwahili kiSwahili 

Forms 5-6 
still English 

Main second languages 

Tertiary 

English	 kiSwahili 
(usually 
from 
Primary 4) 

English	 kiSwahili 

English	 A major 
local 
language 

English	 From 
Primary 4 
English 

In English·spea king East A frican counfr; es the med ium o f education 0 1 se co ndary and te rtia ry 
level is English, excep t in Tanza nia where 0 gradual cha ngeover to kiSwa hili is unde r wo y. 
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Stepping up the fight against diabetes
 
EARL Y next year Associate Professor 

Paul Zimmet , of the Royal Southern 
Memorial Hospital , which is affiliated with 
Monash, will begin a new phase of a large
scale study of " non-insu lin-dependent" 
diabetes among Pacific Islanders. 

It IS hoped that the research will add to 
knowledge of the genetic and environmental 
determinants of the disease and may even
tually lead to a meth od of identifying those 
peopl e who are genetically susceptible. 

The three yea r study, which is supported by 
a grant of $1,100,000 from the US National 
Instit utes of Health , Will be done in collabora
tion with Dr Hilary King and Dr Richard 
Sicree . 

King and Sic ree , both medical epi 
dem iolog ists , are attached to the WHO Col
labo rating Centre for the Epidemiolog y of 
Diabetes Mellitu s, which is dire cted by Zim
met and is the only such contra in the world. 

" Non-insulin-dependent" diabetes. King 
points out, is the most prevalent form of 
diabetes, occ urring later in life and accoun
ting for the large majority of cases. 

Unlik e " Insulin-dependent" diabetes which 
str ikes the young and is caused by a lack of 
insulin, the mature onset form of the disease 
appears to be caused either by a defi ciency of 
insulin, or the insulin which is produced by 
the pancreas doesn 't work properly . Obesity 
is a known risk factor. 

Mature onset diabetes can usually be con
trolled by weight reduction , diet , or tablet 
therapy, but the complication s in untr eated 
cases are just as seriou s as in " insulin
dependent " diabetes. 

King says the prevalence of this type of 
diabet es in Australians is thought to be about 
two or three per ce nt. However , some popula
tions in the Pacific - for example, Microne
sians, Polynesians and Fijian Indians - ap
pea r to be unusually susceptible to the 
disease. 

In the Micronesian population of Nauru 
about one in three adults has the disease. 
Diabetes is also a problem among many 
Polyne sian populations and amo ng the In
dian s in Fiji , the preval ence of the disease be
ing about 10 per cent. Melanesians appear to 
be the least susceptible, but the evidence, he 
says, is conflicting . 

The prevalence among Melanesians in 
rural areas of Fiji is about two per cent 
roughl y equiv alent to the prevalence of the 
disease among adult Australians. A stud y by 
King last year of a Melanesian popul ation in 
the Eastern Highl ands of Papu a-New Guinea 
showed no evidence of diabetes at all . 
Howe ver . among urbanis ed Melan esians in 
Fiji the prevalence has been estimated at 
seven per cent, and recent studies in Papua 
New Guinea have shown that diabetes is a 
probl em among Melane sian people in the 
Port Moresby and Rabaul areas. 

The heightened susceptibility of these 
coastal Melanesians, King says , may be due 
to ancestral geneti c adm ixture with oth er 
ethnic groups who have greater genet ic 
susc eptibility to diabetes. 
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" There are three possible explanations for 
the se ethmc difference s," Kin g says. 
" Susce ptibility to diabetes may be geneticall y 
dete rmin ed. There may be envir onmental 
trigg ers, as may be the case with the 
Nauruans and urbanised Polyne Sians who 
have adopted a Western d iet and lifestyle. In
cre ased susceptibility, on the othe r hand, 
may be due to a combinat ion of genet ic and 
environmental factors ." 

Resea rch ossistont Lorraine King check s 0 subje ct's 
blood pressure during 0 recent A soro Volley 
diobetes survey. 

The evidence so far from studies within and 
ac ross ethnic groups suggests that both 
genetic and environmental factors are 
operating . 

" It appears as a generalisation," King 
says, " that Polynesians who adopt a Western 
lifestyle become obese and have a higher 
prevalence of diabetes than those who live a 
traditional lifestyle . We find , however , that 
within and across ethni c groups there are dif
ferences that cannot be explained by en
vironmental factors alone. 

" If we compare urban populations in 
Kiribati (the Gilbert Islands) with Nauruans we 
still find an excess of diabetes among the 
Nauruans, even when allowance is made for 
differences in age and obesity. 

'The evidence so for suggests that 
both genetic and environmental 
factors are operating.' 

In an attempt to unravel the genetic and en
vironmental factors in diabetes, King and 
Zimmet and their colleagues will condu ct a 
three year epidemiologial study of highland 
and coasta l populations in Papu a-New 
Guinea. 

The study wi ll be supplemented by an in
vestigation of the apparent high frequency of 
" non-insulin-depenoent" diabetes In the 
Tolai population of New Britain , a com
parative study of Melanes ians and Indians in 
Fiji , and a cont inuing study of Naur uans. 
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The Papua-New Gui nea study Will In
vestigate the prevalence of "non-Insulin
dependent " diabetes In two different genetic 
groups (thos e of non-Austronesian ance stry 
and those of Austronesi an ancestry) In thr ee 
cultural settings: traditi onal , recentl y moder
nised (one generation ), and mode rnised for a 
greater period o f time (two or mo re 
generations) . 

The study should enable the researc hers to 
determine the relat ive Impo rtance of genetic 
and envi ronmental factors, and the " lag" ef
fect , if any, In modernisation . 

King says the popul ations have been 
carefu lly chosen so as to explo it the dif 
ferences exist ing within Papua-N ew Guinea 
with respe ct to ancestral geneti c admi xture 
and modernisation of lifestyle . 

The Glml population (one of fhe most tradi
tional non-Austronesian groups in the 
Eastern High land s) will be compar ed With th(-" 
Bundi (an Austrone sian group), who, like the 
Glrru. have not been exposed to strong 
modernisation in their traditional environ
ment. 

Bundi people who have migrated to villages 
near the town of Goroka will be compa red 
with Asaro speakers of non-Austronesian 
origin who live in Masilakaiufa , one of the 
most moderni sed villages near Goroka. 
These two groups repres ent recently moder
nised Papua-New Guineans. 

The effe ct of long-term modernisation will 
be determi ned by a comparison of the w askta 
and Takia peopl e of Karkar Island . The 
Waskia are non-Au stronesians The Takia are 
of Austronesian ongin. 

About 150 households with an estim ated 
number of 500-600 SUbjects will be examined 
in each population. 

Plasma glucose, cholesterol, triglyceride 
and uric acid concentration and blood 
pressure levels of each subject will be det er
mine d, and data collected on age , se : 
genetic background, height, weight, sk intold 
thickne ss (a measure of obesity), family, 
socio-economic status and habitual phys ical 
activity. 

King is confident that stat istical analysis 
will enable the team to determine the relative 
importance of geneti c and environmental fac
tors in the d isease. 

A maj or hurdle in the study is the record ing 
of accur ate famil y pedigrees. Thi s will be 
done by an assist ant who has been living in 
one of the Papua -New Guinea villages for the 
past two years. 

The Melb ourne based team will continue 
their acti ve collaboration with genet icists Dr 
R. Kirk and Dr S. Sergeantson at the 
Australian National University , and with Dr D, 
C. Rao at Washington University , St l ouis , in 
the US . 

Zimmet 's group has published approx
imately 100 papers on their research in the 
past seven years. Sever al paper s are current
ly in press. King was recentl y award ed an 
M.D . (Ade laide) for his thesis ent itled 
"Studies on the Epidemi ology of DIabetes in 
Pacihc Populations". • 
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Unravelling 
the body's 
complex 
defences 

USING monoclonal antibodies, tissue 
culture and recombinant DNA techniques, 
Monash researchers in the department of 
pathology and immunology at the Monash 
Medical School, Alfred Hospital, are mak
ing headway in unravelling the complex
ities of the immune system. 

Their research , which IS concentrated on 
chickens, has potential applicati on also to the 
human immune system and to the treatment 
) \ autoimmune diseases, in which an immune 
response is mounted against the body 's own 
tissue s. 

Results of the research could also be of 
considerable economic importance to the 
poult ry industry. which IS beset by viral 
diseases affecting the chicken's immune 
system . 

The Monash researchers, Dr Richard 
Boyd, a Monash Postdoctoral Research 
Fellow , and Dr Harry Ward, a senior lecturer 
in the department of pathology and im
munology, are studying the factors that con
trol the development and differentiation of two 
different types of lympho cytes . These are the 
T lympho cytes which reach maturity in the 
thymus gland (hence their name) and the B 
lymphocyte s which , In the case of chickens, 
reach maturit y in an organ peculiar to birds 
called the bursa of Fabricius. 

In the chicken , the bursa confer s on the B 
lymphocytes their capacit y to develop into 
cells secreting antibodies · - a major weapon 
n the immune system 's fight against 

bacteria. Humans have no bursa, and it is not 
yet certain which human organ confers upon 
B lympho cytes the ability to differentiate into 
antibody-producing cells. 

T lymphocytes are the major initiators of 
specific Immuni ty against fungi, viruses, 
bactena and paras .tes. and are involved also 
in the destruction of cancer cells and the re
lection of transplants. 

There is, however, no simple divi sion of 
labour . B lymphocytes and T lymphocytes in
fluence the activity of each other in both 
synergistic and inhibitory ways. The precur
sor cell that IS destined 10 beco me a T lym
phocyte in the thymus may become any one 
of several types of T lyrophocy:c. It may 
become a helper lympho cyte . which switches 
on the activ ity of an effector r or B cell. It may 
become a suppressor lymphocyte, which 
switches off the activity , or it may become a 
lymphocyte that attacks foreign tissue directly 
or through release of soluble factors. 

Most of the diseases involvmq the immune 
system appear to arise from a defect in the 
regulation of lymphocyte differentiation . 
There may be too many , or too few, of a par
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ucutar lymphocyte type . The complexity of the 
lymphocyte system is mirrored by the com
plexit y of function and structure of the thymus 
which brings the lymphocytes to maturation. 
Just as comple x as the thymic structure is the 
structure of the bursa. 

Boyd, Ward and their co-workers have pro
duced monoclonal antibodies which are 
specilic not only to the lymphocytes in the 
thymus and bursa but also to the structural 
components 01 the two central immune 
system organs. They have discovered a wide 
range of stromal (connective tissue) com
ponents in the thymu s, includ ing several dif
ferent types of reticular epithelial cells in the 
stroma (connective tissue) , and are atternp
ting to isolate them . 

Of particular interest are the so-called 
thymic nurse cells . which are epithelial cells 
found on the outer edge of the thymus and 
which appear to be involved In the develop
ment and differentiation of a select populati on 
of immature T lymphocytes. The nurse cells 
appear to encapsulate immature T lym
phocytes, possibly under the influence of 
soluble factors (hormones), and promote the 
differentiation of these lymphocytes, which 
are expelled on reaching maturity. 

The lymphocytes inside the nurse cells 
have the characteristics 01 immature T cells , 
but they are much more mature than the 
enormous number 01 lymphocytes in the 
thymus corte x outside the nurse cells . The 
cortex (the outer part) of the thymu s contains 
85-90 per cent 01 the thymic lymphocytes. 

Nearly all the corucal lyrnphocytes are non
functional , and die within the cortex. The big 
questions are why are so many produced and 
why are they non-functional . 

Boyd and Ward , who are collaborating with 
Dr Paul Andrews and Dr Ken Shortman, of 
the Walter and Eliz.a Hall Institute . in the 
nurse cell work, believe the nurse cells act as 
a sieve , "selecting" lor development and dif
ferentiation those irnmature thymus cells 
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which have a high affinity lor major self
antigens . A unique feature of the nurse cells 
is that they have on their surface the most im
portant of these self-antigens. 

Recognition of self is an important part of T 
lymphocyte function. T lymphocytes need to 
be able to distinguish betwe en "sell" and 
"non-self " because one of their functions is 
to attack foreign tissue. Recognition of self
antigens is needed also for B lymphocyte and 
T lymphocyte intera ction . 

It is thought that those precursor cells 
which do not have a high propensity for self
recognition (the vast majority) are not able to 
enter the nurse cell and so fail to mature. 
They do not proliferate . They just die . 

Another class of thymic lymphocyte is not 
encapsulated by the nurse cells , but binds in
stead to the outside 01 another important con
nective tissue cell type called a macrophage . 
forming rosettes. The function 01 this rosette 
lormation is unknown, but it seems to play 
some part in a later stage in lymphocyte 
maturation. 

To study the function of the many cellular 
components that have been detected in the 
thymus and bursa by monoclonal antibodies 
it is necessary to produce them in reasonably 
large quantities. This is not possible by con
ventional biochemical means . 

The Monash researchers are starting to 
use recombinant DNA technology in an at
tempt to clone the genetic material that con
trols production of the factors they want to 
study. The genetic material (the DNA produc
ed from "messenger RNA") is incorporated 
into an E.coli bacterium, which becomes a 
" genetic factory" , reprodu cing the product of 
the introduced message as it reproduces 
itself. The ability of the "messenger RNA" to 
be translated to the protein 01 interest is 
monitored by micro-injection into Irog 
oocyte s, 

Continued overleaf 
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Immunological research b y Dr Richard Boyd (seofed) and Dr Harry Word co uld be 0 1 economic 
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Novel laser could aid ocean research
 
MONASH physicists are close to produc

ing an inexpensive metal vapour laser 
which operates on neutral atom transitions 
at room temperature and could be used in 
oceanographic research and underwater 
commun ications. 

A provisional patent has been taken out for 
the laser , which is being developed by Dr 
Rod Tobin and Ph.D. student Nigel Perry, 
and a US patent is being sought. 

Tobin and Perry, using gold , Iron and cop
per as laser materials, have demonstrated 
stimulated emission on a number of " laser 
transitions". They expect to produce a laser 
beam within the next few months. Once this is 
achie ved the laser will be ready for develop
ment as a working laser. 

Their exper iments have demonstrated the 
feasibi lity of obtainin g laser emission at room 
temperature on wavelengths in the blue part 
of the visual spectrum and in the ultra-violet 
region. 

The blue wavelength s are impo rtant 
because of the existence of a "blue window" 
in seawater. 

" Seawater has a transmission window over 
a narrow range of wavelengths in the blue," 
Tobin sa ys. " W ithi n thi s range of 
wavelengths there is very little attenuation of 
light in seawater. A blue laser , therefore , 
would be highly desirable for oceanographic 
purposes or underwater communications." 

A laser capable of producing a laser beam 
in the ultra-violet would be of value also , he 
says. It could be used in the electronics in
dustry to produce very fine circuits by the 
technique of photolithography. 

"In photolithography," he says. "you are 
focussing light down to very small dimen
sions. 

" The shorter the wavelength, the smaller 
the focal spot. There's a distin ct advantag e in 
developing a laser which will work in the ultra
violet." 

Tobin says that metal vapour lasers built 
previously have suffered from the disadv an
tage that they requir e heated tubes to provide 
the necessary vapour pressu re of the metal. 

Heated tubes. he says. make it diffi cult to 
build a metal vapour laser in such a way thai 
you can have very fast discharge circuits . 

The reason for this, he says, is the elec
trical lead-in problem and the dIffer ing ther
mal expansion coeffic ients of the insulating 
materials. 

There is also the associated problem of 
heat removal , he says. The heated tubes 

Confinued Irom Pag e 7 

The Monash team is conducting the recom
binant DNA work in collaboration with Dr 
Ashley Dunne and Dr Keith Savin, of the 
Ludwig Institute for Cancer Research . 

The link between lympho cyte imbalance 
and autoimmune and viral disease in poultry 
is being studied in collaboration with Dr 
Kevin Fahey and Dr Trevor Bagust, of 
CSIRO's Anim al Health Laboratory , and Pro-
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(usually at a temp erature above one thou
sand degrees C) affect the laser 's life and effi
ciency, and limit the range of matenals that 
can be used. 

Tobin and Perry have largely overcome 
these problem s by using a process called 
sputtering to develop a neutral metal vapour 
laser which operates at room temperature. 
Their embryo laser also " gets around most of 
the limitations of curr ent room temperature 
metal vapour lasers" , says Perry. 

The sputtering process involves an elec
trical discharge in which argon ions are ac
celerated to produce the 'metal vapour. The 
ions strike a cathode, knocking out the metal 
atoms which are swept away by a supersonic 
flow of argon gas to form an intense beam of 
metal atoms. A second electrical discharge is 
used to excite the metal atom lr ansitions 
needed for product ion of a laser beam . 

The laser 's basic structure is essenti ally a 
long tube with mir rors at each end. In the 
presence of exc ited atoms light waves of a 
single frequency are reflected back and 
forth . As they travel they increase in energy 
emerg ing eventually from one end (which is 
only partially reflectiv e) as a powerful , 
coherent , single-wa velength beam . 

From measur ements In the labo ratory, 
Tobin and Perry are satisfied that they are 
producing stimulated emission and condi

tions are right for production of a laser beam . 
The nexl step, Tobin says, is to extend the 

system to produc e a laser beam. They hope 
to achieve this within the next few months 

A paper which describes the sputtering 
device has been published in the British lour
nal, the Journal of Physics D: Applied 
Physlcs, and another reporting laser emis
sion from copper and gold at room 
temp erature has been accepted by the 
Ameri can journal , Applied Physics Letters. 

Four conference papers on the work have 
been presented in the past 12 months . -. one 
to the British Quantum Electronics Con 
ference at the University of Sussex. The 
others were presented at the 3rd Interna
tional Laser Conference (Australia) , the 
Gaseous Electronics Meeting, held In 

Canberra, and the recent Cleo '84 Con
ference in the United States (the Conference 
on Laser Engineering and Optics) . 

As a result of their discussions at the US 
conf erence, Tobin and a research group from 
the Colorad o State University have agreed on 
a collabora tive program to extend the 
research to the development of a recombina
tion laser, which operates on quite a different 
transition principle to the neutral metal 
vapour laser. 

Tobin's and Perry's research is supported 
by an AAGS grant. • 

"" Monash ph ysicist Dr Rod Tob in (Jeft) and Ph.D. student N igel Perr y 
check the" , experime ntal metal vapour lose r. 

fessor G. Wick , of the University of Inns
bruck , Austria. 

A Ph.D . student , David )zon, and three 
honours students, Nick Samaras, Di Young 
and Helen Ramm, are working with Boyd and 
Ward . Another Ph.D. student , Joy Andrews, 
contributed to the work on nurse cells . 

The research is supported by NH&MRC 
and AAGS grant s, a grant from the Australian 
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Chicken Meat Research Committee , a 
Monash Special Research Grant , the 
Monash-CSIRO Collaborative Fund, and 
lhe Rural Credits Development Fund. 

Report s on the research to date have ap
peared in the Journal of Immunology, Im
munology, European Journal of Im
munology and Journal 01 the Reticuloen· 
dothelial Society. • 
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