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MONASH medical researchers be

lieve they are close to cracking a 
breathing "distress code" which 
warns when newborn-and unborn 
-babies are in danger of dying. 

Failure to either detect or recognise 
the warning changes in infant respiration 
rates was at present responsible for un
necessary deaths, says a member of the 
team, Dr Michael Adamson. 

By electronically monitoring fetal 
lambs, the research group has obtained 
convincing data that a normal baby 
breathes for much of its t ime in the 
vomb. Its lungs secrete a special flu id 

which keeps them inflated. 
And they have recorded abnormal ities 

n the breathing pattern which occur 
when the fetus is under stress-most 
importantly when it is suffering from a 
lack of oxygen. 

Oxygen starved 
Pre-natal oxygen starvation, or hy

poxia, is blamed for a large proportion 
of human etillbirth deaths, says Adam
son. The figure for the State of Victoria 
in 1974 was put at 633 out of 787 
stillbirths . 

Of the 66,201 live deliveries, 720 
babies died shortly after birth. 

" We believe that with early detection 
techniques based on interpreting changes 
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Section 01 printout showi ng he artbeat (top ) and 
breath in g patterns. The arrows indica te 

an interval when the bab y stopped breath ing. 

Breathi ng 
clue to infant 
death risk 
in respirat ion rates, we w ill soon be 
able to save a significant proportion of 
such infants," he says . 

Adamson is a senior lecturer in the 
Monash department of paediatr ics and 
research paediatrician at Melbourne's 
Queen Victoria Hosp ital. His research 
interests are concerned with develop
mental biology, particularly with how 
the respiratory system develops. 

On the clinical side, he is primarily 
involved in neo-natal intensive care . 

He has been working on the present 
project since 1967, mainly in collabora
tion with Dr John Moloney of the Uni
versity's associated Baker Research In
st itute and Dr Blair Ritchie of the 
Monash department of medicine at Mel
bourne's Alfred Hospital. 

Other members of the group are Dr 
Adrian Walker and a postgraduate stu
dent from the Un iversity of Melbourne's 
department of anatomy, Miss Diane 
Alcorn , 

Their work has been funded by grants 

from the National ' Health and Medical 
Research Council and , since the be
ginning of this year, by additional finance 
from the U.S . National Institute of 
Health. 

Among new-born bab ies in intensive 
care units, higher surv ival rates depended 
on better use of existing monitoring 
equipment, Adamson says. 

"We have very sophisticated machines 
to keep a constant check on the babies, 
but at the moment they are only used 
to tell us when doom is occurring or 
about to occur," he explains. 

Respiratory monitors, called pneumo
grams, are capable of providing a con
tinuous record on graph paper of breath
ing patterns. But this facility is seldom 
used. 

Warning signal 
Instead the machines are only pro

grammed to give an audio warning-or 
beep-if breathing stops for a set time . 

"We are sure that the machines are 
detecting small variations in respiration 
patterns lead ing up to a crisis when 
breath ing will stop . These warnings are 
there in the record printout once we 
learn to decipher them, " says Adamson . 

..All we have recognised until now 
is ·what's normal and what's clear d is
aster . It's the grey area in between that's 
the problem." 

But Adamson says the Monash re
searchers are confident they will soon 
crack the code, They are collecting and 
studying kilometres of printout record
ings of the respiration patterns of bab ies 
in the Queen Victoria special care 
nursery. 

Using their findings, two electrical 
engineering students at Royal Melbourne 
Inst itute of Technology are building 
equipment designed to scan and interpret 
the recordings. 

This will enable the paediatricians to 
set up a "piggyback" monitor ing system, 
with the new machine deciphering the 
printout from the pneumogram as i t. in 
turn, monitors a baby's respiration. 

When the printout records a breathing 
pattern suggesting an approaching crisis 
in the infant's cond ition, the new 
machine will trigger a warning system 
so that advance measures can be taken 
to cope with the situat ion. 

The initial part of the system should 
be operating on a test basis within a few 
months. 

In endeavours to reduce stillbirths, 
information obtained from fetal breath 
ing patterns is likely to prov ide a new 
basis for pre-natal med ic ine of the 
future, says Adamson. 

"One of the major problems in ob
stetrics at the present time is the lack 
of an accu rate marker of fetal well
being," he says . "The tests we use at 
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BUBBLE 
TROUBLE IN 
DIAMONDS 

INVISIBLE defects present in most 
diamonds are responsible for pre
viously unsuspected weak spots in 
the ultra-hard gemstone, Monash 
physicists have discovered. 

The flaws are detectable on ly by an 
electron microscope and do not detract 
from a diamond 's va lue as a precious 
stone. 

But they could explain the crystal's 
sometimes erratic performance as an 
important " tool " in spec ial ised fields of 
industrv and med icine. 

Detailed analysis of the defects is 
part of an internati onal diamond research 
project headed by Dr Paul Hudson, of 
the Monash physics department. The 
researchers involved include scientists in 
South Africa and Holland. 

Two main findings have emerged : 
•	 Hudson and Dr Prem Phakey, also 

of Monash physics department, have 
discovered that amber-colored dia 
monds, wh ich make up about one 
in every thousand found , are riddled 
with bill ions of mysterious bubbles. 

•	 And in co llaboration w ith Dr L. A. 
Bursill , of the Un iversity of Mel 
bourne, ' they have found that minute 
"platelet" defects, common to 99 
per cent of all gem diamonds, are 
apparent ly less dense than the sur 
round ing diamond crystal. 

In medicine, microtome knives w ith 
diamond-edged blades are sometimes 
used in delicate eye operations and for 
preparing ultra-thin slices of biological 
samples for electron microscope exam 
ination. 

Surgical problem 
"Surgeons have observed that some

t imes a d iamond-bladed knife will re 
main sharp for a long time while an 
other will become blunted comparat ively 
qu ickly, " says Hudson. 

" This is probably because the edges 
of some are made from pieces of gem
stone contain ing the defects we have 
observed. Such an edge would be prone 
to ' crumble' and become blunt. 

" If diamond used in the knives was 
examined v ia the techniques we have 
used , it would ensure that the cutting 
edges were made only from gemstone 
free of these defects." 

Gem quality diamond is also import
ant in the micro-electronics industry for 
the production of " heatsinks" , which 
are used to dissipate damaging heat 
away from the working parts of mini 
aturlsed components. Their function is 
similar to that of a car 's radiator, which 
draws off engine heat . 
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Studying somet hin g as valua ble as diamo nd 
means worki ng with sma ll quantit ies-like Ihis 

2 mm by 2 mm slive r Dr Hudson is examining. 

The bubble del ecls as they show up unde r the 
etec tron mic roscope. They appea r as dark or 

white accord ing to their positi on in relation to 
the wavy bandin g. This is caused by var ia l io n in 

tne microscope 's wavel engt h. 

Pure diamond is ideal for the pur
pose because i t conducts heat more 
efficiently than copper (4.5 t imes as 
fast at room temperature) . 

But there is a vartatlon in the per 
fo rmance of d iamond heats inks at pre 
sent being manufactured . And th is, Hud
son says , is because the presence of 
any defects substantially reduces the 
gemstone's thermal (heat-conducting) 
qualities. 

" One aim of the project is to produce 
data which industry can use to easily 
select appropriate diamonds for the pro
duction of heatsinks of uniformly high 
quality," he says. 

Hudson and Phakey d iscovered the 
bubble defects in amber diamonds wh ile 
seek ing an explanation of why these 
types are poor heat conductors compared 
w ith the purest diamond. 

The bubb les are so small that they 
only show up when minute sl ivers of the 
amber gem are magnified up to 90,000 
times with a transmiss ion electron micro
scope . 

According to the Monash scientists, 
each bubble measures about 30 Ang
strom Un its, and it takes 100 of these 
Angstrom Units to make a m illionth of a 
centimeter . 

But what they lack in size, the 
bubbles make up for in numbers. One 
specimen of diamond examined was 
found to be completely honeycombed 
with them-an estimated 2,000 million 
million (or 2,000,000,000,000,000) to 
the cubic centimetre. 

That's about 100,000,000,000,000 
per carat ' of the gemstone. The Monash 
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researchers have so far not been able to 
find out what they actually are or how 
they got there in th e first place. 

An amber diamond gets its coloring 
from the replacement of some of the 
gem's carbon atoms with nitrogen. This 
also gives these diamonds a charac
ter ist ic spectrum when subjected to a 
technique known as electron spi n reson
ance . 

"But I found when studying them at 
the Clarendon Laboratory, Oxford , in 
1971 that concentrations of this impurity 
did not account for the quite low value 
of their thermal conductivity: ' says 
Hud son. 

" This made me suspect that some 
unknown defect must be present. 

" The defect conc entration in the am 
ber spec imens we studied is similar to 
platelet concentration in the more com 
mon white diamond," says Hudson . 
"Significantly, some show definite signs 
of becoming flattened into extremely 
small plate lets of the k ind found in white 
diamonds. 

" Thi s suggests that a white diamond 
may well have been an amber type at 
some stag e in its history under thl ~ 
earth 's crust. If th is is the case, for the 
first t ime we have some ins ight into 
how thes e plana r defects, or platelets, 
were formed in the d iamond crystal. 

" For subtle reasons concerning the 
mechanisms of what is known as 'phonon 
scattering ' in crysta ls, the size of the 
bubbles expla ins why the thermal con
ductivity of amber diamonds is low:' 
says Hudson. 

In the study of platelets in wh ite 
diamond, a spec imen was examined first 
at Monash using bi refringence , infra-red 

Breathing clue 
con tinued Ir om previou s page 

present are crude and certainly not dis
cr im inatory. 

"Doctors largely have to rely on the 
indirect method of analysing the 
mother's urine for signs of someth ing 
wrong or listen ing to the fetal heart 
beat , wh ich te lls li tt le more than 
whe ther or not the baby is alive . 

"It is th is lack of a reliable marker of 
feta l jeopardy that results in hypoxia 
being the commonest cause of death in 
utero. 

" The c lin ical importance about fetal 
respiration , on the other hand, is that it 
seems to be a very sens itive ind icator 
of fetal wellbeing. 

" Heartbeat seems to be a good in 
d icator of the onset of hypoxia during 
actual labor but respiration patterns ap
pear to be a more sensitive alarm sys
tem during the pregnancy." 

Contrary to what might be expected, 
the Monash group has found that fetal 
breathing is normally erratic but be-
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and ultra-violet absorption techniques 
and electron microscopy. It was then 
subjected to more detailed scrutiny using $1; million for research 
ultra -high resolution electron microscopy 
facilities operated by Dr Bursil!. 

The platelets were measured as being 
extremely thin structures of about three 
to four Angstrom Units in thickness 
(about a third of a millionth of a milli
metre) . 

Contrary to previous scientific 
theories, the researchers found that the 
platelets are less dense than the sur
rounding d iamond crystal. They, like 
the bubble defects in , amber diamond, 
are responsible for the poor heat con
ductivity. 

Direct evidence 
And like the bubbles in amber dia 

mond, they appear in great numbers, 
but are detectable only by electron 
microscopy. They all lie in the same r well -defined plane in the crystal of each 
diamond. 

The new findings provide the first 
direct evidence of the platelet structure. 
Until now, sc ientists have been able onlv 
to detect their presence and, from various 
assumptions, had been led to believe 
the defects were of the same density 
as the surrounding diamond crystal. 

Based on the discovery that the 
platelets are in fact less dense, Hudson 
says it is most likely they are a different 
allotrope, or form, of carbon . 

Physicists at Monash and the Uni
versity of Melbourne are currently con
sidering various theoretical models 
which they hope will explain the ir ex
perimental evidence and determine the 
precise identity of the platelet structure , 

THE Australian Research Grants 
Committee has ' approved expenditure 
of $950,737 on Monash research pro
jects in 1977. This is an increase of 
33.5 per cent over the 1976 figure of 
$712,169. 

The allocation includes one major 
item of expenditure-$105,230 for a 
high resolution mass spectrometer on 
order for the department of chemistry. 

National Health and Medical Research 
Council grants for 1977 have also been 
announced and Monash's share totals 
$492,155. compared ' w ith $296,724 in 
1976-an increase of 66 per cent . 

Professor B. O. West, Pro-Vice
Chancellor, says that while in some areas 
the ARGC grants approved were lower 
than had been hoped, the overall allo
cation meant that the University would 
be marginall y better off , in real terms, 
than in 1976. It represented a partial 
restoration of the situation that applied 
two years ago , before the heavy cutbacks 
of 1975. 

" It seems that we are moving slowly 
back towards an appropriate level of 
funding for research in Australia," he 
sai d . " But we are still in a situation 
where even the costs of standing still 
are continu ing to rise ," 

Professor We st said that the spec
trometer would be a most valuable ac
qui sition. It would be used by a number 
of chemists to determine the basic con
stitution of molecules, and would pro 
vide basic information for many import
ant projects . 

Purchase of the instrument had been 
approved last year, but no money had 
been provided. It will be built in th e 
UK and should be installed by the end 
of 1977. 

The ARGC allocation provides for 34 
new projects and will support 86 con
tinuing ones. 

The grants were awarded to re
searchers in the fields of humanities and 
social sciences, physical sciences, chem
ical sciences, b iological sciences (plant 
and animal biology) , biological sciences 
(molecular biology and cell metabolism). 
earth sciences, and engineering and ap
plied sciences . 

The NH & MRC allocation of $492,155 
will support 40 research projects in the 
University during 1977 . It includes an 
award of $28,147 to Professor D. G. 
Lampard and Associate Professor W . A. 
Brown, of the department of electrical 
engineering, to' support their work on 

computer control of respiration and 
anaesthesia . 

Another ma jor grant, $34,828, goes to 
Professor R. C. Nairn (pathology and 
immunologyl to assist his study of the 
effects of immunological anergy in in
flammatory and neoplastic diseases. 

Medical researchers in the depart
ments of anatomy, biochemistry, 
genetics, medicine, microbio logy, obstet
rics and gynaecology, paediatr ics, 
pharmacology, psychological medicine, 
phys ics, and physiology also received 
NH & MRC support for their projects, 

comes more and more fixed in its pattern 
when the fetus is in trouble . 

" In one or two years , it is anticipated 
many high risk pregnancies at the hos 
pital could be checked weekly for fetal 
breathing patterns when the mother 
comes in for her routine ante -natal 
check-up ," Adamson predicts . 

"This will be done by bouncing sound
waves off the r ibcage of the fetus to get 
a picture of respiratory movements, The 
ultrasonic equipment is already used in 
some hospitals in place of X-rays to 
measure the size and position of the 
baby in the womb. 

"The major problem will be training 
people in the technique , It is difficult to 
keep the soundwaves accurately focused 
on the fetal ribcage to detect movement. 
'The focus has to be changed as the 
baby shifts position-it can even turn a 
somersault . 

"Loss of normal ' fetal breathing pat
terns detected by ultrasonics will in
dicate if the fetus is not coping very 
well. This will alert medical staff that 
its cond ltions needs urgent invest igat ion, 
possibl y involving the admission of the 
mother to hospital." 
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The Monash experiments showed that 
fetal lambs breathe for up to 80 per cent 
of the time while in the womb, as well 
as coughing and hiccupping. Breathing 
was detected in lambs studied as early 
as 80 days after concept ion (gestation 
in sheep is 145-150 days) . 

Pregnant ewes were operated on under 
anaesthesia by Moloney and electrodes 
attached to' the rib cages of the fetal 
lambs, 

Constant check 
The incision was closed and leads 

from the electrodes threaded under , the 
skin to the animal 's flank , where they 
were brought out and connected to a 
monitor . This enabled the scient ists to 
keep a close check on fetal breathing 
habits for the remainder of the preg
nancy. 

In the fetal lamb, the rate of breathing 
can be very rapid-up to 300 "breaths" 
a minute. But it reduces as the time for 
birth 'grow s closer . 

Ultrasonic studies performed overseas 
have detected breathing in a human 
fetus as early as 11 weeks gestation, 
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Between 13 to 20 weeks an irregular 
pattern was found which by 36 weeks 
had become regular , similar to post
natal life. 
, In the human fetus . frequency of chest 

movement was around 30-70 times a 
minute, lasting 55-90 per cent of any 
record ing period . 

In both the animals and humans, there 
is a diurnal variation in time spent 
breath ing, with a minimum period in the 
early morn ing. 

The liquid which fills the lungs while 
the babe is in the womb is basically a 
saline solution containing a small amount 
of bicarbonate, says Adamson, It is 
peculiar to the lung, although similar in 
many ways to the fluid which cushions 
the brain in the skull, 

The Monash researchers found that 
the lungs of a lamb fetus weighing as 
little as one kilogram are capable of 
secreting as much as a quarter to a half 
a litre of the fluid a day. 

When an infant is born, it loses about 
a third of the lung fluid through the 
" w ri nger" action of the birth process. 
The rest is absorbed into the surrounding 
tissue as the lung is expanded with air. 
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PIGSKIN GRAFTS AID
 
BURNS TREATMENT
 

GRAFTS of "living" pigskin on ..And an added advantage is their 
burns victims have proved an efficient cost in relati on to the expensive ant i
and cost-saving way of reducing pain biot ic creams. The A lfred Hospital 's bill 
and blood loss and accelerating heal in 1975 for just one of these was 
ing. says a Monash surgeon. $36 ,000. 

In some cases , the animal grafts To obtain the pigskin , a donor animal 
could have contributed to the surv ival is humanely ki lled in the stringently 
of pat ients. says Associate Professor asept ic animal opera ting theatre at the 
John Masterton. a senior member of ' hosp ital and the carcase washed and 
the university's department of surgery shaved to remove the bristles. 
and head of the Burns Un it at Me l  Sk in to be removed is ste rilised with 
bourna's Alfred Hosp ital. an iodine solution and the grafts removed 

The pigskin is used as a substitute in t ransparentlv-th ln strips w ith a special 
for gauze or cream dressings on burns paring knife . Four experienced technical 
and on donor sites on a patient's body officers working with Masterton do the 
where skin has been removed for graft  collecting. They are Mr John Standing, 
ing. Mrs Joanne Paddle-Ledinek, Mr Jim 

Since Masterton started experimenting Alcock and Miss Kay Cooper. 
with the animal grafts in 1968, he has The strips are dipped in an antibiotic 
used the method to treat some 200 solution of penicillin and streptomycin 
pat ients . It is now a standard treatment ready to be laid ·out on sterile gauze, 
for pat ients admitted to the Burns Unit. then sealed in polythene bags and snap 

The Unit, wh ich cares for an average frozen and stored in liquid nitrogen at 
8- 10 pat ients at anyone time, uses the minus 180 degrees C. 
skin of about one " donor " pig a week. 
It is app lied to wounds in narrow strips 
of 120 microns (about a tenth of a Saves spoilage
mil limetre) in th ickness. 

By the t ime the foreign grafts (xeno The sk in in this " bank" w ill keep 
gra fts) are rejected a week or two later indefini tely under these conditions . 
by the patient 's natural immune reo To reduce damage to the skin cells 
sponses . healing of the human t issues during the freezing and subsequent 
has advanced considerably. thawing, the str ips are first d ipped in a 

If necess ary. additional pigskin grafts cryo-protective agent (glyco l) which 
are app lied in place of rejected ones acts like an anti-freeze . 
and this process repeated as often as Before packaging and freezing , qual ity 
needed. control swabs are taken to check against 

Patients have been treated for 10 the presence of any bacteria . 
weeks and more with the xenografts. " When thawed out and applied to a 
They have. been used to cove r as much raw wound, the animal grafts lrn
as 20 to 30 per cent of a patient's body mediately reintroduce a prutective wet 
surface.. surface, help stop bleeding , and 

breathe like the patient 's normal skin ." 
says Masterton. 

" W e are not sure if this is th rough 
the establ ishment of blood vessel conAntibody build-up 
nections but don't think so. More likely 

In itial pigskin grafts on burn sites it is through a process of diffusion. We 
tend to last about 14 days before being 

RIG HT; Techn ica l Olli cer Mr John Stan ding str ips 
rejected. Because of the patient's con  gralts tram a donor animal. BELOW; Alt er 

pro cessing , the skin is la id on sterile gauze andt inual deve lopment of antibod ies , a sec
then seal ed in pol ythene bags lo r treezing . 

ond graft lasts about 12 days, the next 
eight to 10 days, and so on . 

The Monash surgeon and his technical 
assistants obta in about a square metre 
of usable skin from each pig (the aver
age -human body is cove red by about 
twice that area) . 

" Dai ly applicat ion of dressings such 
as antibiotic creams causes burns 
patients considerable pain and distress," 
says Masterton. " Because the pigskin 
grafts stay on for days or weeks at a 
t ime, they contribute considerably to 
patient comfort. 

" Our experience suggests they pro
mote faster healing of the areas they 
cover. 
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Associate Pro lessor Masterton exam ines the 
healing progre ss of burns sul/ered by 
hai rdress er Miss Karen Ki ng when she spilled 
hal wax on her leg.-Picture; Rick Croker. 

are starting research to study this 
nourishment procedure." 

When used to cover donor si tes where '""'" 
som e of the pat ient's own skin has been 
removed to provide permanent grafts for 
burn -affected areas, the an imal grafts 
usually rema in in place until healing is 
completed. 

" Thi s takes from eight to 10 days 
w i th good healing," says Masterton. 
" The pigskin then dries off l ike parch 
ment. 

" These donor sites are often more 
painful than the actual burns because 
we remove only thin layers of skin, ex
pos ing the nerves. Burns are frequently 
so deep that the nerves themselves are 
destroyed." 

On actual burn wounds, the xeno
grafts act as a temporary cover on the 
raw surfaces until they have healed suf 
ficiently to receive a permanent ' graft of 
the patient's own skin. 

In the case of extensive burns, they 
may have to be used unt il the pat ient 
grows repeated layers of skin on un - ' 
affected parts of the body to supp ly 
enough fina I grafts. 
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MONASH mathematician Dr Michael 
Deakin has made an important ad 
vance in the new field of Catastrophe 
Theory, developed by world-famous 
French colleague Professor Rene 
Thorn, 

He has worked out a way of proving 
Thorn 's complicated basic theorem in 
terms simple enough to teach to under
graduate students . 

And w ith the aid of what he calls a 
"Catastrophe Machine" made of ch ip 
board, springs, and a rotating metal disc, 
he has started lecturing on the subject. 

The Deakin " proof" is still so com
plex that he has so far only tested it on 
fourth year honors students. But i t's an 
achievement which has impressed even 
Professor Thorn. 

The task took Deakin, a senior lec
turer, nearly two years . 

And to succeed, he utilised his per
sonal interest in a ' "somewhat un
fashionable" area of French mathematics 
'lopular 50-100 years ago . 

Thom 's theory aims at predicting and 
classifying sudden changes-from stock 
market or bridge collapses to the 
.ivisions of cells in growing tissue. 

It has been hailed by some as the 
greatest advance in mathematics since 
the invention of calcu lus by Isaac New
ton and Gottfried Leibnitz 300 years 
ago. 

The theory states there are seven 
basic types of catastrophe wh ich can be 
plotted as seven d ifferent geometrical 
shapes, called the fold, cusp, swallow
tail , elliptic umbillc, hyperbolic umblllc, 
butterfly and parabolic umbilic . 

Nature's whims 
His rapidly-growing army of suppor

ters believe it provides the intellectual 
machinery for grappling with what were 

reviously considered the basically un
pred ictable whims of nature. 

But Thorn provided only the state-
lent of the theorem-no proof . Various 

proofs eventually began to circulate in 
the "fringe literature", l .a, sets of notes 
and prep rints not available in the regular 
publications. It is a feature of rapidly 
developing research fields that the initial 
advance is of this type . 

Deakin became interested when Mon
ash hosted the Summer Research In
stitute of the Australian Mathematical 
Society in January, 1974. Among the 
lectures given were a series on the 
newly emerg ing science of Catastrophe 
Theory . These included a sketch proof 
of Thorn 's Theorem. 

Fuller proofs finally appeared in two 
books, published in 1974 and 1975 re
'spect ivelv . Besides th is, sketch proofs 
had begun to appear in 'the journals . 
These proofs are long and also difficult. 
They develop the theorem as a conse
quence of advanced notions in an area 
known as differential geometry. 
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Ancient 
maths help 

prove modern 
theorem 

Even the basic notions of these proofs 
would not be standard fare in honors 
undergraduate courses yet-they are only 
some 15 years old and regarded as dif
ficult even by very competent profes
siona l mathematicians . 

"It occurred to me that much of this 
elaborate apparatus was unnecessary," 
says Deak.n . ' The var ious proofs I saw 
all made use of intricate algebraic struc
tures whose exploration took up reams 
of paper. The notation was esoteric and 
took a long time to decipher. 

" I became convinced that all this 
could be done much more simply-that 
we didn't need this superstructure, but 
could use simple classical results to 
reach a proof of Thorn 's theorem . 

"I set out to do this, firmly tyinQ 
one mathematical hand behind my back. 
A ' rule of the game ' I set myse lf was 
to use only classical results, reasonably 
standard notation, and elementary 
notions. 

"The task was more difficult than I 
had at firs t believed . 

"People ask me to say to what extent 
I have cut down on earlier accounts. 
It's a little difficult to be completely pre
cise . The usually quoted figures say that 
it takes 50 pages to wr ite out a proof of 
Thorn's theorem. My paper will occupy 
some 25 pages of print, and could be 
reduced fu rther if some of the examples 
and digressions were om itted ," 

More important than the sheer re
duction of bulk, however, is the much 
more elementary starting point. Deakin 
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Dr Deak in uses bl ackboard and ' cat astrophe machine' to exp la in an aspe ct 01 the complex theorem . 

pres ented some of his work as a fourth 
year honors course at Monash this year. 

"While students found it tough
honors courses are meant to be tough
they didn't by any means find it im 
possible," he says . 

Professor Thorn, who recently visited 
Austral ia at the invitation of Monash, 
stated that he believed this to be a 
wo rld first-he had not heard of any 
previous attempt to prove his theorem 
to an undergraduate lecture group. 

" He also expressed himself pleasantly 
surprised that a relatively simple proof 
had emerged," says Deakin, 

"What perhaps pleased him most was 
the fact that the basic results, replacing 
the complex algebraic substructure of 
earlier accounts, were class ical theorems 
due to the French mathematicians 
Goursat and Borel. The Borel result, the 
basis of the whole enterprise, was first 
proved in 1912." 

English design 
The " Catastrophe Machine" the Mon

ash mathematician uses as a classroom 
aid was built to a design by Professor 
Christopher Z.eeman, of Warwick Uni
versity, in the U,K. It consists of a sheet 
of chipboard to which is attached a 
rotat ing aluminium disc. 

One edge of the disc is constrained 
by a spring and it is controlled by an
other spr ing attached to the same point. 
Pulling on the controlling spring rotates 
the disc evenly until a critical po int is 
reached, when it suddenly jerks violentlv 
into a new position. 

" It is a good example of the type of 
' catast rophe' classified as a ' cusp', " says 
Deakin . 

Deakin 's proof has been accepted for 
pub lication as a paper in the Journal of 
the Australian Mathematical Society 
(Series 8). 
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Grass that 
returns from 
the dead. 

"DROUGHT-PROOF" grasses from 
south-west Africa could prove a boon 
to Australian cattlemen, says a Mon
ash botanist who has been studying 
them . 

They can survive more than two 
years of complete dehydration and then , 
although dried up and apparently dead , 
spring back to full, vigorous growth 
w ith in hours of a light rainfa ll. 

In a few days, their color changes 
from a lifeless-looking yellow to a healthy 
green . 

Tests show they are hig hly digestible 
and that . they retain most of their 
nutritional value wh ile desiccated, los ing 
only about 10 per cent of the ir protein
nitrogen . 

The grasses need as little as 10 mm 
of rain to fully revive, says Dr Donald 
Gaff, who has ~o ll e cted specimens and 
brought them back to Australia for study. 

"That's not enough rain to wet the 
ground sufficiently for normal grass to 
grow," he says. "But it revives these 

Afr ican ones suffic iently to provide green 
feed for at least a week and maybe 
more, depending on dra inage patterns 
and the depth of soil." 

He and fellow Monash botanist Dr 
Neil Hallam have spent more than five 
years researching what they call "resur
rection plants"-species which can tol 
erate long per iods of dehydration . 

Their work is supported by annual 
grants from the Australian Research 
Grants Committee. Additional sponsor
ship has been provided by the Rural 
Credits Development Fund of the Re
serve Bank and by the Water Research 
Foundation. 

In field trips to southern Africa , 
Malagasy and. various drought-prone 
areas of Australia, Gaff has now dis
covered 44 resurrection plants, 16 of 
them grasses. 

He found 11 of the grasses in Africa 
and five in Australia, ma inly in the Nor 
thern Territory and Queensland. The 
local varieties are unfortunately too low
growing to make suitable cattle pasture , 
he says . 

But field tr ials show that four of the 
African grasses are suitable for cattle 
fodder and grow well in central and 
northern Australia . 

"Their introduction to pastures would 
improve feed supply when the need is 

most cr itical:' says Gaff . 
The Monash botanists hope to be 

able to select superior strains which 
will eventually be used to produce seed 
for sale to Australian cattlemen . 

Of the four, a species called 
Eragrostis nindensis gave the best re
sults dur ing test ing at the Alice Spr ings 
Arid Zone Research Institute, says Gaff. 

"It is highly regarded as a fodder 
plant in south-west Africa and would 
be the one I would recommend looking 
at from the point of view of introduction 
to Australia," 

Slang name 
He said it was known colloquially in 

southern Africa as " eight-day grass" be
cause this was about how long it took 
after wetting to change complete ly from 
a drought-stricken yellow to its normal 
green . 

But the time needed for it to actually 
rehydrate after rain was only 10-11 
hours. 

He said one of the short Australia. 
resurrection plants (a sedge and not a 
grass) was also known as "eight-da" , 
grass". But it was too short for cattle 
which cannot nibble at vegetation grow
ing close to the ground. Instead they 
wrap their tongue around a clump of 
grass and snap it off with a sharp tug . 

CHILDHOOD PROBLEM
 
WITH the help of a hidden TV 

camera, a few sets of pictures and an 
old, red-painted dentist's chair, a 
Monash psychologist has proved 
scientifically that it's almost impos
sible to stop a young child's attention 
from wandering. 

Which may not come as a surprise to 
most parents and teach ers. 

But Dr Lesley Hall, a tutor in the 
university's psychology depa rtment , says 
her findings do' suggest the possibility 
that many so-called " learn ing problems" 
may be related to this inability to find 
and focus on mater ial to be studied. 

She studied the ability of 12 pre 
schoolers and 12 children aged six to 
10 to make efficient " vi sual searches" 
and compared their effo rts with those of 
12 adults . 

Picture puzzle 
The tasks set we re simple : to spot 

a	 specified picture in various groups of 
six and press a tim ing buzzer ' when it 
had been located . 

The sets of pictu res were flashed on a 
screen ins ide a viewing box . Through 
an arrangement of mirrors, a' closed cir 
cuit TV camera recorded their eye move
ments on videotape, as well as display
ing them on a monitor . 

This allowed Hall to check : 

•	 Whether they were actually looking 
at the correct picture when they 
pressed the timing button. and 

•	 How many other pictures they 
looked at-both before and after 
locat ing the required one. 

The old dentist's chair-painted red 
just to mak e it look more interesting
was used because its height could be 
ad justed to suit the varying sizes of the 
chi ldren and adults using the viewing 
slot. 

Prelim inary analysis of the videotape 
record showed that even when told the 
general location of the target picture in 
a set (e.g. " top row " or "bottom row"). 
the younger the child the more difficulty 
was experienced in immediately directing 
attention to first search that area. 

" Even when able to start off looking 
in the correct direction, the younger 
children were still more likely to make 
reference to the irrelevant pictures and 
more likely to look at extra pictures after 
the target one had been found," sa" ---.....\ 
Hall . 

The adults quickly found the required 

. ~ _ : 
' , . ... . 

Dr Hall tests the react ion s of an adul t against those 01 children in the stuav group. The TV camerS 
(arrowed) records eye movements .-Pictu re: Herve Alleaume . 
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From studying how resurrect ion plants 
are able to survive and revive, Gaff and 
Hallam have found they adopt one of 
two different means: 

In one group, the plant's protoplasm. 
or complete basic structure, remains in
tact as it dries and then re-expands 
when water is added. 

In the other group, much of the proto
plasm breaks down but a nucleus and 
an essential minimum of structure is left. 
With wetting, the plant rapidly reforms 
from this essential core. 

As an example of just how hardy 
resurrection plants can be. Gaff points 
out that the samples he brought back 
from overseas had to have their roots 
washed clean of soil before leaving 
South Africa to satisfy Australian quar
antine regulations. 

They were then stored in plastic bags 
for a week before arr iving here. where 
quarantine off icials sprayed them with 
methyl bromide as a general fumigant . 

They then spent a further two months 
I the plastic bags before being replanted 

and watered. ' 
Yet they were st ill al ive and within 

ours had rehydrated and recommenced 
growing . 

The African grasses collected by Gaff 
were field tested in Australia in three 
widely-varying climatic zones : at the 

pictures and pressed the buzzer without 
being distracted . 

" The task itself was not a problem. 
When the children were asked to find 
a particular picture ' in similar sets by 
manually lifting flaps hiding each one , 
they carried out the search quite ef
ficiently ," says Hall. 

She points out that much of a per
son's waking life is spent looking about 
in a rather unorganised, exploratory 
ashlon, just finding out where things 

are and identifying them. 
However in many situations people are 

xpected to do more than this-to in
stead extract information from the sur
roundings in as efficient a manner as 
possible. 

If a certain task requires a specific 
amount of visual information in order 
to be carried out, then failing to look 
far enough provides insufficient informa
tion. 

On the other hand, looking at more 
things than are necessary provides only 
extra information which is redundant or 
irrelevant. 

"It seems that it is inappropriate to 
expect children to make efficient visual 
searches, even when ,they know what to 
find and where to look," says Hall . 

"Many 'Iearning problems' may arise 
from the wrong assumption that children 
can quickly 'di rect their attention to 
something being talked about and search 
out the information requ ired 'to solve 
various problems." 
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Dr Gaff with one 0/ the resurrection grasses. 
showing how it looks when deh ydr aled (l et t) and 

wit hi n two days 01 a light rain/all . 

Alice Springs research stat ion, by the , 
CSIRO 's Division of Tropical Pastures at 

, Katherine. and by the CSIRO's Riverina 
laboratory at Deniliquin . 

Alice Springs is in the centre of the 
arid zone ; Katherine. in the north of the 
Northern Territory, is on the tropical 
edge of the semi -arid zone, in an area 
subject to summer rain and, winter 
drought; and Deniliquin. near the N.S.W.
Victoria border, is on the southern edge 
of the semi -arid zone where the average 
.climate is drv in summer and wet in 
winter. 

Best results were achieved at Alice 
Springs, where tests were conducted in 
collaboration with Mr Peter Latz of the 
Arid Zone Research Institute. The diges
tibility tests were also carried out there, 
by Mr Dean Newman . 

Killed by cold 
Satisfactory results. although not as 

impressive, were achieved at Kather ine, 
but grasses tested at Deniliquin all event
ually died, presumably because they 
could not withstand the low winter tem
peratures when they are moist. 

Gaff says he hopes to visit Argentina 
in the near future to seek further strains 
which are more cold-resistant. 

Besides providing standby fodder 
growth in drought times, the resurrection 
grass would also be ideal for 'harvesting 
as a nutrit ious hay, says Gaff. 

"It is strong enough to compete for 
survival and growth with native grasses 
and buffel grass, an earlier import from 
South Africa which is now fairly wide
spread but which has a low nutritional 
content," he adds. 
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Another adv antage of the resurrection 
grass is that it will grow in areas of 
rock or clay with poor soil cover. 

"In its natural environment in South 
Africa it will grow in soil as little as one 
centimetre deep," says Gaff. " It would 
be a help in Australia in regenerating 
bare or rocky areas with erosion prob
lems. 

"There is no reason why it could not 
colonise pebbly soil on which other 
grasses cannot grow and could even be 
used to recla im . areas of sandy desert 
i f artificial means were used to ini t iall y 
stab il ise the surface. 

"Some Arab countries are using grass 
to win back areas of desert after first 
firming the surface with a polymer spray. 
Resurrection grasses should be ideal 'for 
thi s purpose." 

The main drawback to introducing the 
grass to Austral ia is that seed is not 
commercially available, says Gaff. , No 
research on the grasses has been done 
in Africa. 

"The biggest trial we've done is with 
60 plants, which is not enough," he 
says . " Our next target is to start seed 
production on a larger scale. We hope 
to make ,a start towards this in the com 
ing summer after dividing and replant
ing the specimens we now have ." 

. Dual approach 
Wh ile Gaff is now concentrating his 

studies on the chemical and physio
logical changes in the resurrection plants 
when they are watered, his colleague 
Hallam is examin ing the fine struc
tural changes which take place in the ir 
ind ividual cells during the rehydration 
process. 

"Once the baslc mechanism is under
stood, it may be possible to breed crop 
plants which can also resur rect after 
droughts," says Gaff . He is consider ing 
cross-breeding experiments with a cereal 
crop from Ethiopia called "tef", which 
is closely related genetically to the 
grasses. 

" Wheat is genetically too far away to 
attempt anything yet, but with the de
velopment of processes of genetic 
man ipulation it could be a different 
story in another decade," tie says. 

He feels genetics are the key to the 
remarkable survival qualit ies of the re
surrection plants. 

"Most plants seem to initially have 
the key to this secret because most 
seeds can withstand desiccation and 
then regenerate when watered. 

"But somewhere along the way, most 
of them lose it . . . all except these 
few species. It's as though for most of 
them the genetic information is switched 
off at some stage. 

"If we're to one day develop drought
proof cereal crops, the answer is more 
likely to come from gene activation than 
from cross-breeding with the existing 
resurrect ion plants." 
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MONASH clinical psychologist Dr 
Lawrence Bartak has obtained Apex 
Club backing for a three-year study 
aimed at helping autistic children. 

It w il l seek ways of educating them 
to overcome one of the ir basic handicaps 
- an inabili ty to understand common 
forms of social behaviour and the re
sponses they requ ire. 

The inv est igation w ill be funded by 
a gran t wo rth more than $60,000 f rom 
the Ap ex Trust for Autism, which was 
set up in 1969 by the Association of 
Apex Clubs. It is the largest gran t made 
by the Trust, which was founded w ith 
$120,000 ra ised from a round-Australia 
walkathon. 

Bartak is a senior lecturer in the 
psychology of exceptional children and 
learning disorders with the Monash 
Paculty of Education. Much of the work 
w ill be carried out in the faculty 's new 
Krongold Centre. 

His research team will comprise re
search assistant Mrs Marged Goode, 
secretary Mrs Patti Cowden. and post
graduate students Meryl James at Mon
ash and Kay Walker at the University of 
Adelaide . 

Wide sample 
The 40 to 50 children Bartak plans 

to study will be in older age groups
from about 10 to 20 years old-because 
the research w ill require verbal com
munication. They will be selected from 
care centres for autistic child ren in Syd
ney , Me lbourne and Adela ide . 

The work will also involve some 
autist ic adults aged up to 26 . 

Their abilities will be compared w ith 
control . groups of normal, deaf. and 
mentally retarded children. 

Although autism was first fi rmly diag
nosed in the U.S. in 1944, major re
search work to develop accurate diag
nostic criteria did not start until the 
early 1960s. It is now thought to affect 
about four out of every 10,000 live 
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$60,000
 
Apex funding 

for autism 
research 

births. Rough estimates put it s incidence 
at from 10 to 20 a year for a city the 
size of Melbourne. 

A cons iderable body of recent re
search on autistic children ind icates they 
suffer from one or more basic disorders 
involving profound problems in compre
hension, says Bartak. 

Research on one aspect of. the prob
lem-speech and language impairment 
-has shown that highly-structured 
special education, with concentration on 
the development of comprehension. can 
produce improvement. 

But so far little has been done to 
explore the nature of comprehension de
fects in other areas, particularly the 
aut ist ic ch i ld's we ll-documented inability 
to hand le social relationsh ips. 

The new project would cons ist of the 
dev elopment of methods of assessing 
and treating th is problem, together with 
a controlled eval uat ion of their success 
rate. 

"Lack of comprehension may be mani
fested in the young aut istic ch ild as 
soc ial withd rawal and in the older, 
brighter ch ild as soc ial inept it ude," ex
plains Bartak. 

" For example, they do not recognise 
var iety in facial expressions and their 
social impl ications, such as a smile 
meaning approval. 

"Often they have no clue about very 
elementary things like what's expected 
from them when someone says 'hello' or 
'goodbye ' . 
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" And because of th is lack of social 
comprehension, they give an impression 
of strangeness or even rudeness , even 
when they are an ado lescent coping well 
with basic SChoolwork." 

Development of a successful treat
ment program would do more than im
prove the child 's behaviour, says Bartak. 

It cou ld have considerable cost-saving 
impli cati ons for state and pr ivate or
gan isations involved in caring for autistic 
children by sign ificantly reducing the 
t ime they need to spend in care centres 
receiving specialised and relatively ex- ' 
pensive treatment. 

The research will be novel and of 
importance in other ways, he says. There 
shou ld be " tang ible and practical" bene
fits in increasing the degree of clinical 
improvement in autistic chi ldren now 
in the special centres, thereby increasing 
their ability to benefit from current 
specia I education programs. 

The work should also fill a long
standing gap in the development of in 
telligence tests. Until now these ha\ 
largely concentrated on assessment of 
verbal. numerical and visuo-spatial l 
vi suo -motor skills, while neqlectln 
social skills. 

" The project should thus be of bene
fit to children and adults generally, 
qu ite apart from aut istic ch ildren and 
other spec ia l groups such as those w ith 
Down 's syndrome (mongolism)." says 
Bartak. 

The Monash stud ies would also ex
tend fundamental knowledge of the basic 
nature of autism and the abnormal ity of 
brain function which, since the 1970s, 
most experts have come to believe is the 
cause of the cond ition rather than par
enta l mishandling. 

london link 
Findings from the project will als '\ 

complement data from a study now uri
der way in the Institute of Psychiatry at 
the Univers ity of London into the rr : 
lat ionsh ip between motivation, behavlou, 
disturbance and comprehension of speech 
in autistic ch ildren. 

Bartak, in collaboration with Pro
fessor M. Rutter. helped set up the 
London study. He was on the staff of 
the Institute for 10 years before return
ing to Austra lia , attracted by the Kron
gold Centre project and the work being 
done at Monash on the education of 
except ional ch ildren by the team headed 
by Professor Marie Neale. 

" The pro ject we are now starting will 
also y ield valuable information about 
the relationship between comprehension 
of speech and behavioural disturbance 
on the one hand and social compre
hension and skills on the other," Bartak 
explains . 

"These results should be of value ' in 
understand ing such relationships in the 
developing normal child ." 

Prlnl ed by Brown Prior Anderson 
lor Monash Universi ty, Melbo urne 

Dr Bart ak estab lishes a rel axed atmosphere dur ing psycholo gica l testing ot 
an auti sti c chi/d.-Picture: Herv e Alleaume. 


