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Monash ge ographer Dr Jim Peterson and Mr Jim 
Barber, ass istant ch ief office r o f the Country 
FIre Auth ority (ins et: top rig ht) are us ing satellite 
imagery to de velop an " early warn ing " system 
to com bat summer grass fires - an all-too
common threat to li fe and property in Vic to ria . 
The Landsat satell ite Imag e (r ight ) sho ws Lake 
Corangamlte. Photo (above): He rald and Weekly 

Times Ltd. 

Satell ite man itors
 
g rassfi re th reat
 

MONASH University and the Country 
Fire Authority, in a joint throe-year 

search project, are attempting to 
Jelop an "early warning" system to 

combat grassfires ir:' Victoria. 
IBM Aust, ue. is a major contributor to 

the project. 
The research team is test ing the feesib il ity 

of using Landsat satellite imagery and aerial 
photog raphy, supported by field surveys. to 
monitor the f1emmability of grasslands. 

In this way they hope to " map" danger 
areas across the State before the onset of the 
high fire danger period in December and 
January , when Victorian grasslands are at 
flashpoint. 

The research is being done primarily by Dr 
Jim Peterson, a senior lecturer in the 
Monash department of geography, and Mr J . 
R. Barber. Assistant Chief Officer of the 
Country Fire Authority. who is in charge of 
the Authority's research divis ion. 

MONASH REVIEW is produced four times 
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IBM Aust. ltd. is making available its 
computer facilities and technical expertise . 
Its contribution towards the project is es
timated. in money terms, to be worth 
between $30,000 and $50,000. 

The research stem s from a previous study 
wh ich Barber did for a Master of En
vironmental Science degree in the depart 
ment of environmental science at Monash. In 
the earlier study , Barber demonstrated the 
feasibi lity of using remote sensing techniques 
to monitor "the annual change and rate of 
change of those characteristics of grasslends 
wh ich contr ibute to the ir flammability " . 

Aer ial photography and ground date at 
selected sites in the upper catchment of 
Watson's Creek , 42 km north-east of 
Me lbourne . were used in that study to aid 
satellite image interpretat ion. 

The present three -year study is centred on 
a large area of the Western District. which is 
the scene of many dangerous. fast -moving 
qrassfi res, 

Landsat 2 will " scan" this region once 
every 18 days at about 9.30 a.m. It will take 
photographs simultaneously in the visible 
end two infrared wavelengths, The image 
data will be beamed back to the receiving 
station at Alice Springs and wIll later be 

reproduced photographically and combined 
or recombined after computer processing , in 
colour , if necessary, 

Cameras on board an aircraft will 
photograph parts of the region at the same 
time . as a backup , in case cloud cover affects 
the landsat imagery. Ground studies will also 
be made at the same time to velidate the 
satell ite and aerial photography and to aid in 
terpretation of the satellite imagery. 

Barber points out that in Victoria, as the 
summer season approaches, grass/and 
vegetation cures (dries} and becomes in
creasingly flammable. This process occurs at 
different rates in different places each yeer, 
but usually in a sequentia l fashion from north 
west to east across the State . 

" By mid-January most grasses are fully 
cured th roughout the State," he says. 
" Grasses become highly flammable at a time 
when seasonal weather conditions - high 
temperature, low humid ity and hot northerly 
winds - are conducive to the rapid spread of 
wild fire." 

Sensors on board Landsat and the aircraft 
are sensitive to the electromagnetic energy 
reflected back from the earth's surface by 

continued overlea f 
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Older 
students 
set 
the pace 

THE last 20 years have seen a revolu
tion in higher education. 

Many older people , deprived of higher 
educat ion in the ir youth. have gone back to 
school in recent years to do an adult HSC or 
have taken advantage of relaxed entrance re
quirements to enter college or university. 

They now represent a sizeable mino rity at 
tert iary inst itut ions - 42 per cent (23 and 
over) at Australian universities on 1978 
figures. and just under 40 per cent. on 1977 
f igures. at colleges of advanced education. 

More than half of "mature age" students 
are part-timers. most are studying Arts or 
Law. and the majority are women. 

Results 

Their results are just as good as - and. in 
many cases. better than - those of students 
who go to university or college straight from 
school. 

These findings . and many others . 
emanated from a three-year study by 
Monash University'S Higher Education Ad
visory and Research Unit. 

The " mature age" phenomenon mirrors 
the trend in the US and other industrial 
countries. 

The Monash study found that " mature 
age " students generally were highly 
motivated. stimulating in class. and success
ful. despite the stra ins of employment and 
family respons ibilities, wh ich often made 
study difficult. particularly for the part-time 
student. 

The study. which was directed by Dr Terry 

Grassf re th reat 
vegetation . soil and water, Each of these 
features, including vegetation in the various 
stages of drying, has i ts characteristic 
" signature" which can be recorded by the 
sensor and recognised by the computer and 
'photo interpreter. 

"W e hope. from this data . to be able to 
determine the annual change and rate of 
change of those characteristics of grasslands 
which contribute to the flammability of 
vegetation," he says, " and to map danger 
areas befo re the onset of the high fire danger 
period ." 

Barber says the main aim of the three-year 
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Hore and Or Leo West, has just been 
publ ished as a monograph. Mature Age Stu 
dents in Australian Higher Education, 
edited by Hare and West. 

Also contributing are other members of 
the research team . Boon Pak Keong, Elena 
Eaton, Nigel Lawler and Anne Smurth
wa ite . 

Hare and West conclude that the dramatic 
increase in the number of " mature age" stu
dents is the result of four general factors: 

• Changed attitudes towards education in 
the commu nity , 

• " Creeping credentialism" (qualifications 
inflation). 

• The knowledge explosion and the ac
companying technological revolution. 

• A general decline in job and life 
satisfaction. 

As well as the knowledge explosion which 
has made higher education training " a must 
in many indust ries and professions," there 
has been an increase in " credent ialism " in re
cent years. the authors say. 

" Many occupations which now require a 
degree or diploma (for entry or qualification 
or both) had no such requirement 20 years 

Contin ued lrom Page 1 

program is to test the hypothesis that Land
sat is suitable for monitoring grassland and to 
determine the most effective procedures for 
remote sensing mon itoring. But it will also 
study the cost effectiveness of the Landsat 
system and compare it with the " manual 
methods of subjective analysis" currently 
employed. 

The research team hopes also to develop 
new digital computer enhancement proces
ses, as well as applying Bxisting processes , to 
" ident ify. analyse , illustrate and map the 
biological variations in the vegetation during 
the dryi ng off process" . 
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Dr Leo Wes t (Ielt) and Dr Ter ry Hare di scuss 
their recen tly published s tudy 01 " meture age " 
studen ts . These st ude nts now represen t a 
SIzeable minority at ter tiary inst i tutions. Tti etr 
results are just as go od as thos e of younger 

s tudents . Pho to ' Rick Crompton. 

ago," they point out , Examples they cite are 
primary teaching . accounting. many areas of 
the public service. banking. insurance and 
commerce in ganeral. 

" Qualif icat ions inflation cont inues to 
soar," they say, w ith nursing about to 
become the latest occupation requiring a col
lege education. 

A survey ot Monash " matu re age" stu 
dents who had not previously considered ter 
tiary education - the largest group among 
the " mature age" students at the un iversit 
- suggests that they were motivated by 
lack of job or life satisfaction . coupled Wll" 

opportunity arising in many ways". 
For some. job dissatisfaction was related 

to " credential ism". Lack of Qualifications bar
red them from job advancement or, more 
often, more interesting work. 

For others . job dissatisfaction involved 
"being stuck in a not very stimulating situa
tion (especially common with secretaries) 
and a desire to break out and begin a new 
career ". 

Entrance criteria 

In this group were housewives who often 
went to university to broaden the ir social and 
intellectual horizons. 

Only a small number of the "mature age" 
students were motivated by the need for 
retraining. 

A significant frnd ing of the study is the i 
adequacy of the traditional HSC as 
entrance criterion for older students. 

" It is quite amazing to find that seven 
mature age entrants who left school before 
secondary school and eight who completed 
only first or second form of secondary school 
have been able to reach tertiary education," 
the authors note . 

The inadequacy of the full HSC as the 
selection criterion for mature students is 
recognised by a majority of academ ic staff 
questioned in the study. Only 18.6 per cent 
of staff supported full HSC (with or without 
other pro cedures). compared with 33.3 per 
cent who supported part HSC (with or 
without other procedures). and 40.1 per cent 
who supported procedures other than HSC, 
such as special tests , interviews, work ex
perience. 

It would seem. the authors say. that in 
Arts and Social Sciences. at least . "life ex
perience" has academic value . 

The authors estimate that there are some 
150.000 people between the ages of 20 and 
35 in Victoria . not Qualified to enter tertiary 
education. who are " the intellectual equals of 
those who are currently qua lifying for tertiary 
entrance". 
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Managing 
"prem" 
baby 
stress 

THE mother of 8 premature baby is sub 
jected to a good deal of stress which may 
make it more difficult for her to cope with 
the needs of 8 sickly infant. 

Past research suggests that the init ial anx
iatv of " premature" mothers is made worse 
by enforced separation of the mother and 
baby while the infant is in the hospital's in

isive care unit. The baby may have to stey 
the unit for up to three months, depending 

on its phys ical development and health. 
Apart from the problems of potential 

separation due to hospitalisation , the 
mothers also have to cope with the fact that 
their babies are often seriously ill from time 
to t ime and that there is a danger thet the 
baby will die. 

Famil ies are disrupted by the hospitalisa
tion . resu Iting in a considerable degree of 
stress . It is believed that if mothers are 
depressed , unduly anxious or have a history 
themselves of d isruption in their relationships 
w ith their parents it will be harder for them to 
cope with the stresses of having a premature 
baby. 

Unexpected 

To study these problems, Professor Wal· 
lace Ironside. of the Monash department of 

-choloqlcal medicine, and Dr David 
~lJ sh i n . now Director of the joint Child 
Psychiatry Train ing Program of the Victorian 
Mental Health Division and the Austin 
Hospital, undertook a two-year research pro
iect, in wh ich they studied 52 mothers of 
premature babies and a similar number of 
mothers with full-term babies , 

Ironside and Mushin were assisted in their 
research by Mr Gordon Gotts, a lecturer in 
psychology at Sw inburne Institute of 
Technology and research assistants Ms Jady 
Sussems and Ms Christine Spencer. 

The results of the study were . in some 
ways, unexpected. 

The two groups of mothers were chosen 
from 1036 women who were init ially inter
viewed and tested for anxiety or depress ion 
during the third trimester of pregnancy at the 
ante-natal clinic at the Queen Victoria 
Medical Centre and in the rooms of private 
pract it ioners . 

The selected groups were interviewed and 
tested again two days after the birth of the 
child and four months after discharge to see 
how the mother was coping and how the 
mother-infant relationship was developing. 
Mothers of " pram" babies were also inter
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Mod em neo-natal Uni ts , such as this one at the Queen Victoria Medica l Centre which permits mother 
and family to Visit a baby In intensive care, are he lping mothers o f premature babies to cop e with the 

s tress of enforced sep ara ti on of mothe r and in fant, which may las t up to three mon ths .
Photo: Arthur Will s. 

viewed and tested a week before discharge 
to " evaluate the effects of the baby 's 
hospitalisation on tha mother and her 
perceptions of the developing relat ionship 
with her chi ld" . 

During the extensive interview ing the 
researchers explored aspects concerning the 
mother, the baby. and the mother- infant 
relationship. 

The research team found that: 
• The incidence of anxiety and depression 

in both groups wes lower than expected and 
" prern" mothers were not significantly more 
anxious or depressed than the mothers of 
full-term babies. 

• There was little evidence of "maternal 
distress" in either group four months after 
discharge . The mothers of premature babies 
were then generally coping as well as those 
of full -term babies. 

The researchers believe that the apparent 
successful adjustment of mothers of 
premature babies is due to " the highly sup
portive system" now provided for them in 
modern neo-natal units . 

Hospital staff are now more supportive of 
the mother and there is less fear of cross
infect ion and much more conta ct now, 
between mother and child, while the child is 
in intensive care. 

Mushin, who began the study while on the 
staff of the Monesh department of psy
chological medicine. says that about one 
third of the mothers interviewed after dis 
charge reported problems in coping with the 
baby in the first few months. 

In some cases the difficulties lasted for as 
long as three months. But by four months 
the time at which they were interviewed 
the prob lems. in most cases. had been 
resolved . All but two mothers were then cop
ing well. 

Mush in says the group of mothers in the 
Monash study who experienced the most dis
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tress were those who expressed their own 
breast milk in order that it could be artificially 
fed to their babies . 

"This practice is not uncommon for 
mothers of premature babies who are often 
unable to take breast milk due to their level of 
development and their physical state ," he 
says. 

"The mothers hope that eventually breast 
feeding will be established. It is felt that the 
experien ce can be very frustrating for the 
mother," 

Good care 

Mushin believes that good basic medical 
care, improved support for the mother from 
hospital staff, and the changing nature of in 
tensive care units. are responsible for the im 
proved mother-infant relat ionships in families 
who have premature babies , 

"Five or six years ago the mother hardly 
ever saw her baby in the neo-natal unit. " he 
says. " There was a lot of worry about cross
infection. 

"The scene has changed now. Certa inly , at 
the Queen Victoria Medical Centre the staff is 
well aware of the needs of the mother and 
the need for interact ion between mother and 
baby. 

"There is less concern about cross 
Infection, because . after all , a mother can 
take the same precautions as a doctor or 
nurse , 

" Fat hers visit neo-natal units now . Even 
little brothers and sisters ere allowed to visit. 
The whole family is involved with tha baby 
from very early on." 

The Monash findings were presented at a 
recent Geigy symposium on mental health. 
They should be submitted for publication 
later this year. 
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Bacteria 
do their 
own thing 
MONASH geneticists have developed 

techniques which, in the next few years, 
could be of great Importance to Industry in 
the rap idly growing field of biotechnology. 

They have isolated a variant of the 
bacterium. Pseudomonas aeruqlnose, 
wh ich w ill make it possible to transfer 
genet ic material between unrelated bacteria . 

The discovery has no immediate industrial 
application but could have with in the next 
five to ten years. 

The bacterium does naturally what genet ic 
engineers are attempting to do in the 
laboratory. 

In genet ic engineering, a port ion of DNA 
(genetic mate rial] , w ith the required genes. 
perhaps those to make insulin or the prom is
ing ant i-vira l substan ce, interferon, is incor
porated into a ring of DNA , called a plasmid, 
wh ich is first separated from the cytoplasm 
of a bacterium . 

The DNA ring is split chemically for admis 
sion of the new genes. The genetically 
altered DNA ring is then reintroduced into 
another bacterium, and every time the 
bacterium divides. so does the plasm id. 

The bacter ium becomes a factory wh ich 
goes on produc ing insulin, or interferon. or 
whatever substan ce is coded by the in
troduced genes. 

Al though genet ic engineers have been 
successful in producing small quantities of in 
sulin and certa in hormones th is way in vitro 
genatic engineer ing is still very much a hit 
and-miss process. 

The Monash techn ique has the advantage 
that the Pseudomonas variant " mates" with 
a wide range of unrelated bacteria. produc ing 
a large variety of hybr ids. This opens up the 
possibility of improving the eff iciency of pre
sent processes in biotechnology and explor
ing the genet ics of bacteria whose genat ic 
systems are unknown. 

Those bacter ia whose genet ic systems 
have been stud ied intensively are not the 
ones used in industry. 

The Monash technique is safe. It does not 
use recomb inant DNA (genetic engineering) 
procedures . It uses conventional methods of 
study ing micro-organisms. 

The variant of the Pseudomonas bacteria , 
isolated at Monash by Professor Bruce Hol
loway and his team, conta ins a plasmid in 
wh ich a segment of the DNA has been 
duplicated so that the two identi cal segments 
are situated next to each other. 

This duplicated segment of the plasmid 
represents about three per cent of the normal 
plasmid's genetic material. It has the ability 
to "move between unrelated bacteria ". and. 
in the process. picks up pieces of bacterial 
chromosome which it transfers to other 
bacter ia. 

"By a process wh ich we sti ll don't fully un-
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Professor Bruce Hal/away and res earch assis
tan t Mandy Moore examine a variant of the 
bac teri um , Pse udom onas seruq inose, which 
has a du plicated reg ion of ptasm id DNA which 
enables lt /0 transfer genetic material to a wide 
range of unrelated bacteria. The arrow on the 
electron micrograph 01 the plasmid DNA (righ t) 
point s to th e du plicat ed reg ion of DNA. DNA 
ph oto: Profe ssor A. Puh ler and Dr G. Riess. 
Biefefeld Un iversity , and Dr H-J. Burkardt, 

Erlang en Un iversity. 

derstand we duplicated part of the 
bacterium'S plasm id," Holloway says. 

"When we ' mate' the Pseudomonas 
variant with unrelated bacter ia we get a wide 
range of hybr ids which conta in their own 
genet ic material as well as a segment of the 
Pseudomonas . 

"Thi s way we hope to develop hybrids 
wh ich w ill be usefu l to industry. 

"W e have since learned that the same 
th ing occurs in independent strains found in 
Japan . Nature has these techn iques for mov
ing genet ic mater ial between unrelated 
bacteria. 

" The work in wh ich we discovered 
R68.45, the name given to the variant 
plasm id. was supported by the Australian 
Research Grants Comm ittee : ' Holloway 
says. "As a result of the development of this 
wo rk, ICI and CRA have asked us to use 
RBBA5 and similar plasmids in developing 
genetic know ledge of organisms used in their 
industrial processas. 

"Our fundamental work is still being 
funded by the ARGC. Other work on the 
medical aspects of Pseudomonas is being 
funded by the National Health and Medical 
Research Counci l." 

ICI . wh ich has established itself as 
biotechnology leader in Brita in. is already 
operat ing a continuous fsrmenter. using the 
bacter ium Methvlophllus methylotrophul 
as a source to produce 50 000 tonnes of 
single-cell prote in a year. The prote in con
tains all the essent ial amino acids and is used 
as a supplement to conventional animal fod
der. 

The Methytophitus bacteria are grown on 
methanol. harvested, dried and sold as 
animal feed. 

ICI is plann ing to build another plant 
which would boost production to 300 000 
tonnes a year. 
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(Methylophilus is one of the bacteria 
whos e genet ic system has not been stud ied.) 

Holloway points out that single-cell pro 
tein. such as that produced by lei, is becom 
ing more cost-competitive because of the un
reliability of supplies and rising costs of 
traditiona l animal feed. 

Supplies of fish protein - a traditional 
animal feed - are unreliable and the price 
flu ctuates . he says. Prices of dairy prote in 
and soya bean - other traditional sources 
are also rising because of marketing a 
transport problems. 

If single-cell protein is to compete w itn 
trad it ional sources of animal feed. it must be 
prepared in large quantit ies and " on a very 
strict cost basis:' he says. 

One way of doing th is is to improve the ef
ficiency of the micro-organism or develop 
new micro-organ isms by " mati ng" unrelated 
bacteria - a possibility now. as a result of 
the Monash research. 

Holloway says there is increasing realisa
tion that if the biosynthetic ability of these 
very primitive organisms can be harnessed. 
"it may be possible also to breed industrial 
strains which could convert simple inorganic 
carbon conta ining molecules into more com
plex compounds, which. at the moment are 
being produced chemically. " 

The future. he says. could see a flour ishing 
chemical indust ry based on micro -organ isms 
wh ich convert natural gases into a variety of 
organ ic molecules with a variety of uses. 

Certainly . he says. by the turn of the cen
tury. as the processes become cost com
petitive, it will have become an important in
dustry . 

The Monash research was presented to a 
recent international symposium in the U.K. 
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New clues 
to life's 
beginnings 

AS William Shakespeare observed in As 
You Like It: "And so from hour to hour we 
ripe, and ripe, And then from hour to hour 
we rot, and rot. And thereby hangs a tale." 

Shakespeare's vivid imagery is a literary 
description of the operation of the inexorable 
laws of thermodynamics which underpin 
modern science. 

According to the first law of ther
modynamics. energy may be changed from 
' ne form to another but is neither created nor 
estroyed. 

According to the famous second law. 
chemical reactions tend to move predictably 
towards a state of disorder and equilibrium. 
This trend from order to disorder . which oc
curs in all "closed systems ". in which there is 
no energy input, is called by scientists an in
crease in entropy. 

Man appears, at first glance . to be an ex
ception to this general "running down of the 
universe" implied by the second law of ther
modynamics. Our bodies appear to defy the 
law. Order increases. not decreases. We 
grow and our organs differentiate and 
become more complex . 

But that is only because we are not a 
"closed system " . We take in energy in the 
form of food which is responsible for growth 
and temporary order . Overall, there is a 
general trend towards disorder. which in
cludes ourselves . 

One problem of evolution that has to be 
ol(plained. in view of the second taw of ther

odvnarnics, is how proteins and other 
molecules came together in the first place to 
form biological structures, 

In a series of elegant experiments, recently 
published in Nature, Monash biochemists 
have suggested a possible answer to this 
evolutionary puzzle. and, at the same time. 
have thrown light on a number of other 
biological problems and the process of ther
modynamics itself. 

The work is the culmination of 10 years of 
research by Associate Professor Barry 
Preston and Australian Research Grants Fel
low . Dr Wayne Com per, assisted by Profes
sor Torvard Laurent, of Uppsala University. 
Sweden, who was recently at Monash on 
study leave. and Greg Checkley, a 
postgraduate student. 

Their research confirms a prediction by 
Belgian mathematician Professor I. 
Prlgoglna, who. threa years ago, was 
awarded the Nobel Prize for his general ther
modynamic theory for non-equilibrium 
systems, 

He predicted that there were two paths a 
chemical reaction in a "closed system" (one 
in which there was no energy input) could 
follow. 
MONASH REVIEW 

One path was the classical ther
modynamic path , in which molecules ran
domly diffuse through the solut ion. becoming 
mora disordered. 

The second path was one in which order 
was temporarily restored . Moleculas form 
temporary structures before starting to dif
fuse randomly. 

In their experiments. Preston and col
laborators have demonstrated that th is se
cond thermodynamic path does exist. 

They put a 10 per cent concentration of 
polysaccharides and other polymers into a 
solution consisting of 90 per cant water and 
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Associate Professor Barry Preston (abo ve teft) 
and Dr Wayne Comper study a time-lapse film of 
a thermodynamic phenomenon which could ex
plain how molecules came together In the early 
phases of evolution 10 form organic structures. 
They have found thai molecules can form tem
porary structures before starling to diffuse ran
domly. Picture (left ) shows structures forming in 
a solution. (Bottom tett) : structures moving up 

through the solution. Photos: " The Age". 

labellad the molecules with a blue dye so that 
their motion could be filmed by a time-lapse 
camera, 

Instead of randomly diffusing through the 
solution as would be expected in accordance 
with classical thermodynamic theory, the 
molecules formed blue finger-like structures 
which transported 1hrough the solution to tha 
top. Films taken of the solution showed e 
mixture of up-welling blue finger-like struc
tures and colorless structures moving down 
towards the bottom of the containar. 

The structures persisted for up to two 
months before breaking up and randomly dif
fusing in accordance with the second law of 
thermodynamics. 

The researchers were able to measure the 
rate of movement of the various structures. 

"What we appear to be observing ." 
Preston says. "is Professor Prigogine 's se
cond thermodynamic path, When molecules 
follow this path they first form structures. 
They later revert to the classical path of ther
modynamics," 

He says the phenomenon is a possible ex
planation for the formation of biological 
structures from polymers in the earlv phases 
of evolution. 

"The evolutionary question Is how could 
polymers in solution come together to form 
ordered biological structures when the se
cond law of thermodynamics says their ran
dom motions should lead to disorder. 

" We have shown that random motions do 
not necessari Iy lead to disorder. Ordered 
structures can develop . 

"We are not suggesting that the structures 

Continued overleaf 
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Pharmacology student Pet er Nankervis (le ft ) and 
ARGC fello w Dr Lesley Rogers ha ve found that 
s mall amounts of th e taste en hancer 
monosodium glutamate can re tard learning In 

Monosodium glutamate 
retards 
learning 
in chicks 

MONASH pharmacologists have found 
that quite small amounts of monosodIum 
glutamate. used widely In both Chinese 
and Western food as a taste enhancer. can 
retard learning In chickens. 

They fear it could be a risk to small 
children 

The critical period of susceptibil ity to 
glutamate in ch ickens appears to be between 
day 2 after hatching. by wh ich time the 
chi ck's brain is almost developed and it is 
able to learn, and day 8 of life when the 
blood-brain barr ier has developed. 

" If the human brain is as susceptible to 
glutamate as the chicken's. small children, 
particularly, are at risk from free glutamate in 
the diet. " the researchers say. 

The Monash team, honours student Peter 
Nankervis and Dr Lesley Rogers , an 
Australian Research Grants Committee Fel
low in the pharmacology department. fed 
monosodium glutamate in a range of doses 
to the ch icks at day 2 after hatching. A dose 
of two milligrams per kilogram of body 
weight was the lowest effective dose - an 
amount w ithin the range of normal commer
cial and domestic use. 

Severa I days later the ch icks were given a 
visual discrimination task. Deprived of food 
for about three hours so they would be 
hungry. they had to learn to peck grains from 
pebbles stuck to the floor. 

"A cont rol chick will learn to peck ell
elusively at grains in about 60 pecks:' Roger 
says . " The ch icks thet were fed with 
monosodium glutamate were mu ch slower to 
learn and pecked more pebbles. The dif
ference was very signifi cant. " 

Rogers and Nankervis point out that the 
addition of monosodium glutamate to com
mercial baby foods as a taste enhan cer is 
banned by the National Health and Medical 
Research Council. 

But th is, wh ile a good move , gives a sense 
of false security, they say, as glutamate is 
found bound in protein in many foods, and a 
lot of it is released as free glutamate by the 
techniques used in food process ing, par
ticularly during hvdrolisation (boiling) or 
fermentation of vegetables. 

"G lutamate is no problem when it is in 
bound form, " they say. "But ellcess free 
glutamate released during food process ing or 
by adding monosodium glutamate, which is 
simply a sodium salt of glutam ic acid, w ill 
elevate blood levels of free glutamate. 

"If this glutamate reaches the brain , as it 
may do in children before the blood-brain 

Life's beg inningS cont inuea from Page 5 

in our solution are biologicel structures. But 
th is second thermodynamic path could be an 
explanation for biological structure for
mation," 

Preston says the phenomenon also ax
plains othe r puzzles in biology, particularly in 
neuro -chemistry. 

One problem, for wh ich previously there 
was no e,planation, he says, is the behaviour 
of proteins and other molecules in axons, or 
nerve fibres. 

"Axons contain a mish-mash of molecules 
in solution," Preston says " Large moiecutes. 
such as proteins, surprisingly are transported 
up the axon faster than are smaller 
molecules. This is the reverse of what one 
would expect. Also , molecules at the top of 
the axon are going down as molecules at the 
bottom are going up. 

"Similar things are happening in our solu 
tion . Some structu res are being transported 
up. Others are coming down. If you put 
MONASH REVIEW 

materials in the bottom of the solution they 
are transported to the top . Big molecules 
are transported much faster than small 
molecules." 

Preston says the immediate practical im
plication of the work is in understanding 
molecular transport problems in biology , but 
it could also be of value to chemical 
engineers, who are often faced w ith 
problems of " instabilit ies" in flu id flow. 

The structures formed in their experiments 
are "i nstabilit ies" in a fluid , and an under
standing of why they form and what happens 
to them could be of great importance in solv
ing some of the more practical problems in 
chem ical engineering . 

One area in which the knowledge could be 
of value is in the recovery of oil where in 
stabilities often cause problems. 

The Monash research was presented to a 
recent international biochemical symposium 
in Israel. 

6 

chickens. They belte ve it could be a fisk to sm all 
ch ildre n. Photo : Rick Crompton. 

barrie r develops, behavioural effects may 
result," 

Also. they point out, there is no control 
over th e use of monosodium glutamate in the 
home . In some homes, they say, small 
children weaned on to normal foods may be 
consuming quite a lot of glutamate. 

The research on monosodium glutamate 
had its origins in research several years ago 
by Rogers on th e effects of the drug 
cycloheximide on memory in ch ickens. 

Rogers found that cvclohexirnide blocked 
memory but also affected visual and auditory 
learning in a complicated way. 

Cycloheximide is known to inhibit protein 
synthesis. 

Rogers and Dr J . W. Hambley, of tt 
Australian National University, explored the 
possibility that it was not the blocking of 
protein synthesis. as such, by cycloheximide 
that causes retarded learning. Hambley sug 
gested the cause might be in altering amino 
acids in brain pools , which would result from 
the inhibition of protein synthesis. 

Subsequent research supported this 
hypothesis. 

Blood-brain barrier 
The current research at Monash is impor

tant because the amount of monosod ium 
glutamate found to affect behaviour was 
three -hundredth that previously known to 
cause brain lesions in chicks end one-thirtieth 
that known to cause them in rats. 

Rogers points out that the results are 
significant because the glutamate in the cur
rent study has apparently circumvented the 
blood-brain barrier, which largely protects 
the brain from noxious substances. 

The research suggests that there a i; 

critical times when the btood-braln barrier is 
weakened. or not yet present. she says. The 
obvious one is infancy before the blood-bra in 
barrier has developed properly. Others are dur
ing some illnesses and in malnutrition. These 
are times when a person could be particularly 
susceptible to the effects of glutamate. 

Rogers says there are also individual dif
ferences in tolerance to glutamate. The 
" Chinese restaurant syndrome" is well 
known, she says. People who suffer from this 
syndrome develop unpleasant symptoms, in
cluding visual sensations. if they eat food 
which contains a lot of monosodiu m 
glutamate. Almost all prepared foods contain 
a good deal of glutamate. she points out. 

Theoretically, the foetus should be at risk if 
the mother eats a lot of glutamate, Rogers 
says. But from research in the US it seems 
that the placental barrier is largely effective in 
prote ct ing the unborn infant. The mother. it 
seems, would have to eat an unusually large 
amount of glutamate for any of it to pass in 
to the foetal bloodstream. 

The Monash research is funded by an 
ARGC grant to Professor A .L. Boure, 
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Picture at tett sh ows Cnnst mes beetles attack ing euca ly pt lea ves . (Photo : CSIRO ) 

Unravelling
 
the causes
 
of dieback
 

AUSTRALIA'S magnificent eucalyptus 
are threatened by die back disease which 
has already devastated large areas of 
forest in northern NSW. 

In New England, one of the worst hit 
areas, many trees are dead or dying. And the 
disease is now widespread In other states, in
cluding Victoria. 

Causes of dieback are many and are not 
fully understood, but in many cases insects 

opear to be involved. 
Attempts to find a cure for dieback are 

handicapped by the paucity of research into 
the eucalypt's "natural ecosystem." Most 
research has been done on disease-affected 
trees. There have been few, if any, studies on 
eucalypt insects in areas in whi ch dieback is 
not a problem. 

To provide the "baseline information" 
needed if we are to prevent dieback, Monash 
zoologist Dr Alan Yen. who is working in the 
Botany department, has been studying in
sect/eucalypt interaction in a secluded area 
of Wyperfeld National Park. about 500 km 
north-west of Melbourne, which is still free of 
dieback disease. 

The research is funded by a $40,000 grant 
by the Commercial Bank of Australia, 

Yen says insect/eucalypt studies have 
generally been carried out in woodland or 
mountain-forest ecosystems because these 
timbers have been of more economic impor
tance. But because of the height of the 

-calvpts in these regions, insects in the 

canopy [the crown) of the trees have seldom 
been studied . 

"With this problem in mind . I decided to 
study the low-growing mallee eucalypts of 
the semi-arid and arid regions ," he says. 

"With these trees it is easier to study the 
canopy . and the general results can be ap
plied to woodland and mountain-forest 
eucalypts." 

Three mallee eucalypt species occur in the 
study area: Eucalyptus dumosa, Eucalvptus 
foecunda. and Eucalyptus incrassata. 

Yen, a junior research fellow, has made 10 
field trips so far to the study site. observing 
and collecting insects in both burnt and un
burnt areas; estimating leaf loss due to insect 
damage : measuring the growth rates of the 
three malice eucalypt species through stem 
length, tree girth and litter production : and 
investigating the effects of insects on plant 

Monash rootoqist Or Alan Yen (far left) and 
hon ours student Alan Andersen cottect insects 
from a eucalypt. Yen is studying insec t/eucalyp t 
interaction In an attempt to understand the 
cause o f diebsck , a disease which has already 
devastated large areas of forest. Pictured above: 

a eucalypt affected bv dieback. 
Photos : Rick Crompton and CSJRO. 

growth by spraying selected trees with insec
ticides. 

In the latter experiment the growth rate of 
sprayed (insect free} trees has been com 
pared with that of unsprayed trees . 

This experiment has been taken one step 
further by simulating fire . chopping down 
several trees in order to produce coppice 
(regenerative growth), 

Temperature, relative humidity and rainfall 
have also been monitored and laboratory ex
periments have been conducted on insect 
feeding and the effects of insecticide sprays 
on plants. 

Insects 

Although the research is still at en early 
stage, Yen has so far collected over 1000 
samples of insects from the three mallee 
eucalypt species and has identified 30 
species of beetle and at least 20 species of 
bugs. Most of the beetles are leaf feeders . 
The bugs are sap suckers. 

These two groups of insects dominate the 
faune in the study area, Yen says. The bugs 
are dominated by a family of insects called 
the psylllds, commonly known to gardeners 
as lerp insects. 

They are active in cooler weather and then 
disappear. In summer. other species teke 
over - the corelds which feed on young tips 
and stems, and the aurymellds, which feed 
on leaves. 

Most beetles are chrysomellds which are 
active in late winter, spring and summer. 

Yen estimates that 30 to 70 per cent of 
leaf damage is caused by beetles. about 20 
per cent by bugs , Eucalyptus foecunda has 
the lowest level of leaf damage (three to 10 
per cent), The other mallee eucalypt species. 
Eucalyptus dumosa and Eucalyptus Incras
sata, have feaf damage ranging from nine per 
cent to 20 per cent. 

Experiments with insecticide spraying 
have had a positive effect at the seedling 

Right: Ants attendmg a psylf id, comm on ly known as a terp insect. Ven has cottec tea more than 1000 
samples of ins ects Irom three ma l/ee eu calypt sp ec ies - 30 species of beetle and at leas t 20 species 

of bugs. Conunued ov erlea f 
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Transport 
aid for the 
elderly 
ELDERLY residents in Sherbrooke Shire 

may get a barter transport serv ice as a 
result of a survey conducted last year by 
postgraduate students in the Monash 
department of civil engineering. 

The survey. carried out by 24 graduate 
students w ith the co-operation of community 
representatives. was designed to determine 
the travel patterns and transport needs of 
elderly people in the Shire and to test the ir 
reaction to the provision of an off -peak. 
shared-ride. discount-fare taxi system . 

Results of the survey were presented by 
M r A , J . Richardson. a lecture r in the 
Monash civ il engineering department. to a re
cent meeting in Brisbane of the Austral ian 
Transport Research Forum. 

Richardson organised the survey because 
of local comm unity concern about the trans
port plight of elderly people in Sherbrooke 
Shire. wh ich is hilly and ill-suited to conven 
tional public transport. 

Objectives 

The broad objectives of the survey were 
mapped out at meetings with community 
representatives and at a public meet ing in 
Sherbrooke. 

Since then. a further survey. restr icted to 
the Monbulk area. has been done by a 
Monash graduate student in co-operation 
w ith Invicta bus proprietor Mr John Usher. 
who is keen " to test the feasibility of runn ing 
a special. off-peak bus service in the area for 
elderly people." 

The results of this survey were still being 
processed when Monash Review went to 
press. but mey are bel ieved to follow a 

Dieback disease Conti nu edtrom Page7 

similar pattern to those of the initial survey. 
In the init ial survey. the students inter

viewed elderly people in 72 households 
about six per cent of elderly households in 
the Shire receiving rate concessions. Elderly 
people paying rent we re not included in the 
survey because of the difficulty of locating 
them . No lists giving their names and 
addresses we re available. 

Their omission may have introduced a bias 
i n t o the su rvey . R ichardson says . 
Neverthe less. he believes the sample is a 
reasonable representation of the general 
elderly population in Sherbrooke . He caut ions 
however abou t ge neral is ing fro m t he 
Sherbrooke sample to elderly people in other 
parts of Melbourne. 

In some respects. the results of the 
Sherbrooke survey were surprising, he says. 

It was found that: 
• Most elderly households had a 

telephone connected end about half had a 
car available for the ir use. 

• Only five per cent of those interviewed 
were severely restricted in their travet by 
physicel disabilities. 

stage of all three eucalypt species but not in 
coppice or the mature tree . Growth in the 
sprayed ( insec t free) seed li ngs was 
signif icantly higher than in the unsprayed 
seedlings. but not so in the sprayed coppice 
or mature trees. 

Yen. however. is caut ious In interpreting 
these results because the experiment has 
only been going on for eight months. There is 
evidence from NSW. he says. of benefic iel 
results over the long period from spraying of 
mature trees. 

Yen's honours student, Alen Andersen. 
has been working on ants in the area. 
Andersen has identified 92 species in a 50m 
MONASH HEVIEW 

x SOm plot . The compos it ion of the ants was 
found to undergo "striking seasonabil ity ." 
and they displayed dist inctive daily patterns 
of forag ing act ivity . 

Many ants were found to feed on eucalypt 
seeds they collected from the ground . The 
activ ity of thesa ants may be a factor in the 
dependence of mallee eucalypts on fire for 
successful seed germinat ion. 

Normally the ants gather in all the seeds 
that fall. but when a fire sweeps through, 
there is massive seed fall which "swamps" 
the ants. The ants are unable to gather up all 
the seeds, and the eucalypts are able to 
regenerate. 
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Elderfy residents in Snerbrooke Shire (Vic .) may 
get a better tran sport service as a re sutt ot a 
survey organ ised by Monash engineer, Mr A. J. 
Richardson (le tt) . The su rvey fo und that 43 
per cent ot those In te rviewed woutd increase 
their trips if sui/able transpor t was eveitsbte. 

Pho to: Rick Crompton. 

• More than half said they we re members 
of a social club . 

• Those interviewed made an average of 
four round t rips per week. and 43 per cent of 
the sample would increase the ir tr ips by an 
average of two per week jf a suitable trans
port system was available. 

• Those who wanted to make the extra 
trips were generally prepared to share a taxi 
and pay an average fare of 90 cents for a 
round tr ip. 

It was found that the people who wante 
to make the extra tr ips were more ottr 
females . tended to live alone , had less access 
to a private car. were less likely to be licensed 
drivers and were more likely to live in steeper 
terrain. 

"A lthough many of the transport problem s 
experienced by these elder ly people appear 
to be related to the non-availabili ty of a car. 
those w ith cars were not w ithout problems," 
Richardson says. 

" In part icular. many stated that although 
they had use of a car they tended to restr ict 
their use of it to daylight hours. 

Security 

"This was because of fail ing VISIon and 
fears for personal security. They did not like 
driving along dark mountain roads at night. 

" M any elderly people w ith cars stated elsa 
that although they did not feel that they had 
any transport problems at the moment. they 
could foresee future problems when tho 
could no longet use their cars." 

The survey, he said. showed that there 
was a need for some form of transport ser
vice for the elderly - a free or discount taxi 
service. or alternatively. a mini-bus service, or 
a convent ional. off -peak bus service. 

..A conventional off -peak bus service 
could be more viable in terms of overall 
econom ics." he says. "That' s what we are 
looking at at the moment." 

Richardson says the over-r iding impres
sion gained by those involved in tha survey 
was that many of the problems faced by the 
elderly would never be overcome by an im
proved transport system . 

" Rather. the problems are more a refl ec
t ion of the general social cond itions in wh ich 
the elderly find themselves." he says. 

" Until more people. both professionals 
and the general community. take a more per 
sonal role in understanding and helping the 
elderly and other minority groups, the ir 
problems will continue to exist in much the 
same form :' 
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