


Muscular dystrophy researclt pays off
 
E A RLI ER THIS year Mr John Ponder of tigating the effect of muscular dystrophy tion with a 50 per cent expectation of 

Castlernaine and members of his on the brain . passing muscular dystrophy on to her 
family decided they wanted to make a 
grant from their trust fund towards 
muscular dystrophy research. 

So they approached a local doctor for 
advice . She suggested they ring Dr Lawrie 
Austin of the Monash Biochemistry 
Department. 

Until a cheque arrived in the mail, 
however, Austin found it difficult to 
believe that a man he had never met was 
offering $50,000 over two years to further 
the research in which Austin had been in
volved for more than 15 years. 

But that cheque could not have come at 
a better time . Austin is just beginning six 
months of intensive research at the Royal 
Children 's Hospital's Murdoch Institute 
at a time of hope for better treatment of 
muscular dystrophy. 

"There have been several important ad
vances in muscular dystrophy research in 
the past two or three years, including 
publication of the structure of the gene 
responsible for the disease and the un
covering of a couple of useful paths 
towards treatment," he said. 

At the Murdoch Institute, Austin will 
be continuing a project on the impact of 
drugs which may be helpful in alleviating 
symptoms of muscular dystrophy. And he 
will begin work on ways of mounting a 
promising new therapy, as well as inves-

The muscular dystrophies are a set of 
inherited conditions of muscle weakness 
or degeneration which only occur in 
males . Most is known about the most 
common and severe type, Duchenne 
muscular dystrophy (DMO), which occurs 
in about one live male birth in 2500. It has 
a uniform worldwide distribution, 
throughout all races . 

For sufferers, the prognosis is not 
good. The condition generally is detected 
in boys between the ages of two and four. 
By the age of 10 or 12, they are confined 
to a wheelchair. Their life expectancy is 
about 20. 

DMD is caused by mutation or damage 
to the body's largest gene - 20 times the 
size of the next biggest - which is located 
on the X-chromosome . This mutation or 
damage results in the abnormality or lack 
of a critical muscle protein. A milder 
form, Becker muscular dystrophy, occurs 
when the mutation or damage leads to the 
production of a protein which partially 
works . 

Men only have one X-chromosome so 
any abnormality is certain to be expressed 
as muscular dystrophy. Women possess 
two X-chromosomes, and a normal one 
can compensate for one which is damaged 
resulting in normal muscles . But such a 
woman would be a carrier of the condi
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sons. 
Even if every carrier were identified and 

prevented from having children, muscular 
dystrophy would not be eliminated. The 
spontaneous mutation which causes the 
condition is one of the most commonly 
recorded genetic defects. There is no 
family history of muscular dystrophy in 
about one case in three. 

Austin says that for the past couple of 
decades much of the research into 
muscular dystrophy has focused on deter
mining the location of the gene. 

Molecular geneticists painstakingly nar
rowed the possibilities down by measuring 
which male-linked (X-chromosome) 
genetic conditions were closely correlated 
with muscular dystrophy. The closer the 
asso ciat ion, the closer the genes 
physically. .-

Once the gene was located, research 
teams in Boston, Oxford and Toronto 
began to work on its structure. This was 
first published about three years ago. 

Genes are structured as a code for 
manufacturing proteins. Even though 
scientists now had the muscular dystrophy 
gene, at the time nobody had ever ex
tracted the protein, known as dystrophin, 
to which it corresponded. 

So, to see what this protein looked like, 
researchers deduced the structure of dys
trophin from the structure of gene, and 
built a model of it. (In fact it was only 
earlier this year that it was announced 
that dystrophin had finally been isolated 
and extracted.) 

Part of the dystrophin molecule looks 
like a protein found in the structural 
skeleton of cells other than muscle cells, 
and another part resembles a protein 
which controls muscle contraction. 

The next step was actually to build 
segments of the protein and use them to 
develop antibodies, chemicals which 
would bind specifically to them and them 
alone. Then, the antibodies could be 
applied to muscle, or other tissue. If dys
trophin were there, the antibodies would 
bind to it. In turn a fluorescent compound 
could be bound to the antibody and act as 
a nag to locate the dystrophin. 

It turned out that dystrophin was asso 
ciated with the outer membrane of muscle 
cells, just under the surface. Surprisingly, 
it has also been detected in the brain, and 
one of Lawrie Austin's projects is to 
determine exactly where it is in the brain, 
and what it is doing there: 

In general, dystrophin is rare, accoun
ting for about one per cent of membrane 
protein. But in one particular area of 
muscle membrane, which controls the 
movement of calcium into and out of the 
cell, dystrophin is very prolific . Calcium 
plays an important role in normal muscle 
function. 

Austin said: "Muscles affected by 
• Dr Lawrie Austin of Biochemistry with an mdx mouse in hand. DMD contain three times the normal 
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levels of calcium. This turns on calcium
activated enzymes which break down pro
tein. The calcium modifies the enzyme
controlled reactions and one of the prod
ucts is a highly reactive oxygen free 
radical which can wreak havoc in the 
surrounding protein ." 

Some think this could be the source of 
the muscle fibre degeneration seen in 
muscular dystrophy. If this is true, 
removal of the high levels of calcium 
could help alleviate the condition. 

So, since the beginning of the year, 
Austin has been researching the effect of a 
range of different drugs on the progress 
of muscular dystrophy in mice. One 
group of drugs simply blocks uptake of 
calcium by muscle cells. Another mops up 
the oxygen radicals produced by the 
calcium-activated enzymes. And a third 
group binds up calcium inside the cell. 

Austin is studying their impact indivi
dually and in combinations by looking at 
the impact on the muscle of mice with 
muscular dystrophy and measuring 
changes in the level of the enzyme, 
creatine kinase, in the blood. High levels 
of creatine kinase are characteristic of 
muscular dystrophy. 

And, in collaboration with researchers 
in the Physics Department, he is planning 
to use the new Monash electron spin 
resonance spectrometer (see Monash 
Review 2-88 and 3-88) to measure the 
levels of oxygen free radicals in diseased 
mice. The electron spin resonance tech
nique is particularly useful for the detec
tion of free radicals . 

For his drug work, Austin is using the 
mdx mouse strain. This particular strain 
shows all the measurable symptoms 
associated with human muscular dys
trophy. The gene responsible for dys
trophin is damaged and no dystrophin is 
detectable . There is visible degeneration 
of the muscle fibres, and creatine kinase is 
at high levels in the blood. 

Mdx mice would appear to be the 
~ perfect model for DMD. And yet, by 

observing them it is difficult to tell the 
difference between mdx mice and normal 
mice. Muscular dystrophy seems to have 
no visible impact on them . On closer 
observation, areas of regeneration are ap
parent in their muscles. 

In fact, says Austin, muscular dys
trophy is a very slow degenerative disease. 
At birth, human babies with DMD also 
have muscle fibres capable of regenera
tion, and this keeps pace with the 
degeneration until two to four years old 
when muscular dystrophy becomes ap
parent. In the mdx mice it seems this 
never happens. 

There are several stages in the produc
tion of muscle fibres. Round satellite cells 
divide to form elongated myoblasts which 
fuse to form the myotubes which com
prise muscle fibres. 

Recently, researchers in the US have 
begun injecting healthy myoblasts, grown 
in tissue culture, into the muscles of mice 
suffering from muscular dystrophy. The 
hope is that these myoblasts, which are 

capable of producing dystrophin, either 
will fuse with each other or with diseased 
cells to produce normal myotubes. 

The results of this technique, known as 
myoblast transfer therapy, have been 
promising. In fact, some have been spec
tacular. One video shows mice, visibly af
fected by muscle degeneration to the point 
where their hind legs do not work, able to 
stand on their hind legs after myoblast 
transfer therapy. Human clinical trials are 
only just underway. 

At the Murdoch Institute, Austin 
already is investigating ways of culturing 

satellite cells and myoblasts. "If we could 
determine the factors which accelerate 
and retard the growth and development of 
these cells, it may be possible to grow 
them more readily and make them 
cheaper to produce. 

"We also may be able to produce cells 
which distribute themselves more widely 
and respond better in degenerating 
muscle." D 
Other researchers from the Biochemistry 
Department who have helped with the 
muscular dystrophy work include Dr Helen 
Arthur, Mr Michael de Niece, Mr Asitha 
Gurusinghe and Dr Angela McGregor . 
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Males, havinp only one 
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inevitably exhibit 
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The changing winds of Indian music
 
intervals . In some styles Western

Dr Reis Flora of Music has devoted more than 20 years to the musicians can color notes a bit within 
history of wind instruments in India and Indian music in bounds , but the options seem relatively 

limited.general. He believes such work helps to bring nations closer "In India the system is much mor e 
together. flexible , but still within a set of 

expectat ions and musical norms. Masterly 

A ITER MORE THAN 20 years studying 
the Indian sahnai - an early relat ive 

of the obo e - Dr Reis Flora, a senior 
lecturer in the Music Department, still 
marvels at the technological ad vance such 
reed instrument s represent. 

" If you think of the wind whistling 
across the end of an open cylinder - a 
stick of bamboo, perhaps - it is easy to 
see where people got the idea of the flut e. 
But why reed instru ments? A natural 
forerunner to the idea of vibrating reeds 
does not com e to mind ." 

Flora recently has caused a re-think of 
the development and spr ead of those reed 
instruments, ancestral to the oboe and 
bassoon, in which a small double reed is 
mounted onto a small metal tube, which 
in turn is inserted into a hollow wooden 
pipe. 

The idea has remained unch allenged for 
years that these instruments developed in 
the Middle East about 800 AD and spread 
thr ough North Africa and Turkey to 
Europe, through Iran to Ch ina in one 
direction and to South and Southeast in 
another. 

But Flora has come up with evidence 
from Buddhist texts in India which 
suggest that the double reed prin ciple was 
known in South Asia before the 
introduction of reed instruments from the 
Middle East. Unlike the Middle East 

• Dr Reifi Flora of. Music plays his Hindustani sahnai accompanied by Dr Carol Williams on ' 
surpeti (a drone Instrument). 

where cane was used for the double reed, 
in South and Southeast Asia the reed s 
were constru cted from multiple layers of 
palm leaf. 

"My fascination with such thin gs stems 
from being a mu sician from an earl y age, 
and a later keen interest in international 
affairs. At one stage I planned to become 
a career diplom at, but music gained the 
upper hand . I hope that by calling 
attention to the invent iveness of human
kind , I can contribute to a greater under
standing of different cultures and value 
systems ... 

His passion for Indian music was 
kindled in the early 60s, when he worked 
as a music teacher at a school for 
missionary children in Mussoorie, Uttar 
Pradesh north of Delh i. Near the end of 
his time there, he was lucky enough to 
spend six weeks studying Indian music at 
the university in Baroda. 

"As someone trained in the Western 
classical musical tradition, Indian music 
really grabbed my ear. Here was a system 
of sop hist ica ted music which was 
completely different. I recognised it as an 
art music system, but it sounded very 
unusual, and sparked a curiosity which 
has not dissipated. 

" Certain th ings appealed immediately. 
For instance, Ind ian music uses the whole 
range of pitch, not just certain notes or 
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and skilful use of the possibilitie s is what 
distinguishes the good musician from the 
mediocre. 

"The basic northern Indian musical 
system includes 10 different scale 
patterns, not just major and minor as 
predominate in the West. And on top of 
that comes the stru ctur e of the raga , an 
abstract set of rules about how to proceed 
melodically.' , 

It took Flora several years of teaching 
to appreciate the root causes o f some of 
these musical differences - the link 
between India's music and her religions'
and philosophies. In fact, he tells a story 
against himself about this point. 

Many Asian music systems may be 
difficult for Westerners to understand 
because they are cyclic, he says. That is 
easy enough to say, but it was only after 
teaching Indian rhythm patterns for more 
than 10 years that he recognised he saw 
and wrote out the cycle in a pecul iarly 
Western way - not as a circular pattern, 
but as having a beginning and an end. 

The realisation came when he and a 
visiting Indian musician, Mr Ashok Roy, 
were going through cyclic patterns with 
students. Each time a student reached 
beat 14 in reciting a 14-beat pattern, he or 
she would stop, and Ashok Roy would 
say, "No, you must go on . It is important 
to arrive at the first beat (of the next 
cycle). " 

The cyclic nature of Indian music 
reflects a cyclic view of time, and possibly 
the philosophy of reincarnation. "Indian 
music seems to start out of nowhere, and 
the experience does not sto p at the end of 
the piece, but flows back into endless time 
to be given a new yet similar shape 
again ," Flora says. 

"The pro cess of musi c making is more 
important than the product. The products 
are immensely valuable and enjoyable, 
but the y represent part of a larger 
scheme." 

Although advised that it would be 
easier to appreciate Ind ian musi c by 
mastering a stringed instrument, Flora 
decided to study the sahnai because of its 
association with the oboe , an instrument 
he learned to playas a bo y. 

It proved a useful choice in terms o f his 
future academic work , becau se of its links 
to a set of instruments which are 
important and widespread. 

In northern India, the sahnai is a 
significant component of the naubat 
ensemble, which also includes kettle
drums, trumpets and cymbals, and is 
similar in function to a Western brass 
band . 
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• Performing in a special concert in a village near Jodhpur are members of one of Rajasthan 's musical families of the Langa caste. From left: 
Ajim (playing the surinda, a bowed, stringed instrument), Karim, Latif and AI/audin (playing murlis or " snake-charming instruments ") and 
the drummer is Rana. 

The na ubat ensemble came from the 
Islamic mil itary tradition and was used in 
a variety of way s. It accompanied military 
expedi tio ns, with the drums at the head o f 
the troops. O ften the ca pt ure of the 
drums would signify defeat. 

In keeping with this military tradi tion , 
the ens emble was also an insignia of 
royalty and had a pla ce at the palace gat e , 
playing at certain times o f the day and 
night - dawn, du sk , noon and midnight. 
It would pla y at the arrival and departure 
of guest s, and there is some evidence th at 
a sma ller group sometimes would play for 
women's dances at co urt. 

Flora has pub lished on ico nographica l 
~5tud i es of musical ins truments, what their 

representation in paintings ca n tell about 
their history . He is also becoming 
inc rea singly i n t e res t ed in musical 
ar chaeology, the excavation of ancient 
instruments. 

" I ' m trying to unravel the sto ry of a 
particular instrument, the sahnai, and 
have been using two d ifferent types o f 
e vid ence, miniature paintings and 
sculpture . Then I check what I find 
against contemporary texts ." 

Fr om th is type of study it is po ssible to 

track important cha nges in Indian mu sic
mak ing. For instance, until about 800 
AD , ha rps were in widespread use in 
India . Then th ey drop out of the reco rd . 
From about 500 AD the ir place begins to 
be taken over by a type of zither. 

Wh y? Flora thinks th is may have been a 
time of significant change in Indian 
mu sical style . Notes ca n be varied on the 
zither in a way that is di fficult on the 
harp. Perhaps this was the beginning of 
the Indian ta ste for improvisation and 
ornamentation . 
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Changes also have occurred in the role 
of the sahnai . It is clear that in past 
centuries, the leaders of the naubat 
ensembles were the drummers; th eir 
va rious rhy thmic patterns were an 
important feature of the mu sic . But in thi s 
centu ry, the sa hnai players have become 
the focus of the ensemble . 

Th is is re flec ted in the mu sic. "I have 
abo ut 12 early commercial recordings o f 
sa hnai mus ic as it was a round the turn o f 
the centu ry . Some of the se pieces are no t 
improvisatio nal, bu t pre-composed and 
with little ornamentat ion. It is very 
differen t from what the b e st 
contemporary exponents now pla y." 

The impact and dilemma of suc h 
cultural change was made real to Flora on 
a recent trip to Rajasthan, West India. 

While he was there, he met two set s of 
musical fam ilies who st ill earn their living 
by supplying musical services to patrons 
in a centuries-o ld tradit ion of the deserts 
of central Rajasthan. 

"They play fo r the wealthy merchants 
of the desert on a hereditary ba sis. For 
instan ce , th e y pla y at wedding 
celebrations, the various ceremonies of 
which together might last for week s . 

" T hey would perform in the back
ground at a particular ceremony itself, 
s inging the songs that needed to be sung, 
and pla ying their inst ruments . Later 
during the evening th ey would be called 
on to enterta in the guests more formally . 

" Dur ing the se sessions quality, skill 
and inventiveness within the tradit ion ar e 
highl y valued . This means they must 
deve lop ver y high mu sical skills, as 
fam ilies aspire to become known for the 
high reputation of th e musicians in th eir 
retinue. 

5 

" Bu t the patronage of this very rich 
tradition is waning . What will happen to 
it? Will it become extinct? Will th ese 
musicians be forced to earn a Jiving as 
non -mu sicians? Will th eir art be changed 
drasti cally by pla yin g and singing in 
sim plified style for film music or tourists? 

"Or can the y become independent and 
a lso keep their valuable tradition by 
modifyin g their mu sic somewhat for the 
formalit y of the co ncert stage or 
recording co ntrac ts? A demand for their 
music outside Rajasthan seems to be 
increasing . " 

At one stage, Flora was asked by a 
player of the surn ai - a rather rau cou s, 
sho rter , outdoor version of the sahna i 
how it co uld be mo dified to play indoors. 
Having given his advice, Flora almost 
regretted it, because he quickly came to 
realise th e iro ny of his position. Before 
fully rea lising it, he had unw ittingly 
become an instrument of change. 

"Change is inevitab le, but what sort of 
change? Rajasthan offers a unique 
opportunity to study m usic under 
changing social , economic and political 
conditions ." 

At present , Reis Flora is working on an 
annotated bibliography of studies of 
Indian mu sic, primarily those in English , 
bu t also in other Western lan guages. And 
as well as his continuing research on the 
development of the sa hna i, he is 
becoming interested in musi c of th e 
Mons, an ea rly group of people living in 
contemporary Thai land and Burma. LJ 

MO NA SH RE VIEW is produced six l imes 
year ly by the Inlormation Ollice, Monash 
University , Welli ngto n Road , Clayton, Vic toria , 
3168 . Inq uiries should be addressed to Ti m 
Th wa ites , c/o Ihe Inl ormation Oltice. 
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At the centre of advanced materials
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M ONASH SITS at the centre of the 

largest concentration of materials 
research expertise in Australia. 

Not only is the Department of 
Materials Engineering the oldest and 
biggest in Australia, but also the Physics, 
Chemistry, and Chemical Engineering 
Departments have significant interests in 
the materials area. And within walking 
distance of campus are BHP's Melbourne 
Research Laboratories, the Telecom 
Research Laboratories, and the CSIRO 
Division of Materials Science and Tech
nology. 

Both the Victorian and Federal Govern
ments have identified advanced materials 
as an area of national significance. So the 
Commonwealth's decision to commit 
more than $1 million to a Key Centre of 
Advanced Materials Technology at 
Monash over the next six years was not a 
complete surprise. 

Although the Key Centre is located in 
the Department of Materials Engineering, 
it is an independent body attempting to 
build on all the surrounding expertise. 

Its aims are to get the latest in materials 
technology out of the laboratory and into 
Australian industry, to co-ordinate 
materials education and research and to 
assist industry in the adoption of 
materials technologies presently in use 
overseas. 

That makes the role of Mr Geoff Geist 
a crucial one. He has been employed as a 
marketing officer for the centre by the 
university's research and technology 
company, Montech. 

"We are helping industry gain access to 
information about materials technology. 
Historically there has been a high level of 
interaction with industry in the materials 
area. 

"One of my tasks is to develop an 
understanding of the wants and needs of 
industry, and to develop services to meet 
those needs. I will also get involved in 
project management, seeing that time
tables and deadlines are met." 

Geist said that the centre saw itself as 
being of use in several areas. Perhaps the 
most obvious was in co-ordinating short
and long-term research programs. 

"We can advise on where to go to work 
on a particular problem, and put together 
the right team to tackle it. For instance, it 
might involve the CSIRO, private 
consultants and someone from the 
Physics Department." 
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• Mr Geoff Geist of the Centre of Advanced 
Materials Technology 

Already the centre is involved in 
significant research programs, such as 
developing for the Australian Wool 
Corporation new ultra-high abrasive-wear 
coatings for shearing cutters and combs, 
and working on cheaper and better 

materials from which to manufacture 
Pacific Dunlop's new Pulsar battery . 

Geist is identifying specific needs in 
certain areas, so that the centre can 
develop short courses and seminars to 
help transfer the necessary information. 
Recently, for instance, it ran a short 
course on polymer design, and there is 
another course on surface treatment 
planned for late November. 

The centre also hopes to introduce a 
new Diploma and Masters by Coursework 
in materials technology . And it will 
become a repository and clearinghouse of 
information about the possibilities and 
requirements of new materials tech
nologies . 

"It is intended that the centre will 
ultimately provide a focal point for the 
intensive materials activities being carried 
out at Monash and throughout the Mel, 
bourne area," said Professor Pau. 
Rossiter of Materials Engineering, the 
centre's director. 

The centre was established initially with 
money from the university's Academic 
Development Fund . When the Federal 
Government announced its support, the 
Vice-Chancellor, Professor Mal Logan 
commented that it was a good example of 
how seeding money could enable groups 
to win substantial outside funding 0 

For further information on the National Key 
Centre of Advanced Materials Technology, 
contact Mr Geoff Geist on (03) 565 4941. 

Expand your horizons
 
N THE NEXT YEAR, Monash University I will be expanding its range of courses 

giving students a wider choice and a 
greater opportunity to tailor their studies 
more closely to their needs. 

The expansion began earlier this year 
with the signing of an affiliation agree
ment with the Gippsland Institute of 
Advanced Education, an important 
provider of distance education . The 
Monash/Gippsland association now has 
been recognised by the Federal Govern
ment as a National Distance Education 

Centre, and will be providing many 
courses, particularly professional courses 
to external students. 

Monash also is in the process of 
amalgamating with the Chisholm Institute 
of Technology in Caulfield and 
Frankston. 

So this year's Open Day - on Sunday 6 
August from 1O.30am to 4.3Opm - will 
be presenting a new Monash, a Monash 
which is expanding its own and your 
horizons. Not only will the usual courses 
and careers advice be available, but also 
representatives from Gippsland and 
Chisholm will be present. 

The Monash Medical Centre will again 
be open, to let students have a look at 
Victoria's newest and most exciting 
hospital complex. And there will be the 
usual fascinating engineering displays, the 
Chemical Magic Show, videos, talks, 
computer simulations, music, food, 
sports and lots, lots more. 

Come along and see us and "Expand 
Your Horizons" at Mona sh. 

For further information, contact the Informa
tion Office on (03) 565 2067. 
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Study points to growing uses for coal
 
V ICTORIA IS not called the Garden 

State for nothing. It sits on the re
mains of one of the world's largest com
post heaps - the brown coal deposits of 
the Latrobe Valley. 

Brown coal has gone a stage further 
than compost, but it is a good source of 
humic materials, which are formed natur
ally during composting, says Dr Tony 
Patti , a chemist from the School of 
Applied Science at the Gippsland Institute 
of Advanced Education. 

Because of this, for the past five years, 
in collaboration with the Coal Corpora
tion of Victoria, Patti has been looking at 
composition of brown coal and its pos
sible applications in agriculture. 

"There's an enormous amount o f liter
ature throughout the world on the use in 
agriculture of low-ranked coals, such as 
"'rown coal. 

" It has limited use as a fertiliser. As 
compost it is over-mature and has been 
chemically altered. Many of the useful 
elements are no longer available to plants. 

"But there are many reports of weird 
and wonderful effects of humic sub
stances on plants and micro-organisms, 
particularly as a growth stimulant . Some 
quite significant claims have been made 
which deserve to be investigat ed." 

Humic substa nces are the natural 
breakdown pro d ucts remaining after 
micro- organisms ha ve worked over plant 
and animal mat erial in soils, sludges and 
peat s. They are a nondescript mixture of 
organic (carbon-based) polymer s which 
vary in size and properties depending on 
the environment in which they formed . 

Using the expertise of the Coal 
Corporation 's laboratories at the Gipps
land Institut e, Patti has been studying the 
differences between humi c extracts ob
'lined using differen t chemical treat

.ments . 
Now that he has a feel for the chemical 

composition of the hum ic extracts from 
Victorian brown coal , Patti is beginning a 
series of collabor ative projects aimed at 
determining their biological activity. In 
cases where the extr acts demonstrate 
useful act ivity, he will take a closer look at 
their chemical properties . 

Most of the pro jects are applied in 
natu re. For instan ce, he is collaborating 
with horti culturalists, Debco Pt y Ltd , in a 
stud y of the use of bro wn coal as a means 
o f makin g trac e elements available to 
plan ts. 

When tra ce elements are add ed dir ectly 
to soil, there is a risk that th ey will be 
washed away or bound up in the soil 
before they can be taken up into plants. 
To avoid this problem , agricultural 
chemical companies generally market 
tra ce element s bound into compounds 
known as chelating agent s. Th is makes 
them more available to plant s. 

Commercial chelating agents , how ever, 
are expensive. If the hum ic materials in 
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brown coal could perform the -sam e func
tion, it could reduce the cost of producing 
trace element additives. 

Patti is at present running a greenhouse 
experiment growing primulas in iron
defi cient potting mixes. (Primulas are 
particularly sensitive to lack o f iron ill the 
soil.) 

Iron has been added to the pot s in three 
different form s, as all iron salt, bound in 
a comm ercial chela ting agent and in a 
brown coa l mixture . The early resul ts 
look encouraging for the use of coal. 

A second line of research is to inves
tigate literature reports tha t humics 
enhance the efficiency of conv entional 
fert ilisers. It has been claimed that humic 
acids in combination with conventional 
nitrogen fert ilisers call increase plan t 
yields by up to 30 per cent over the fertil
isers alone . 

Whe n superphosphate is applied to 
crops, for instance, up to 70 per cent can 
remain tightly bound in the soil, unavail
able to plants. One suggestion is that 
somehow hum ics interact with the phos
phate making it mor e avai lable to plan ts. 
Another hypothesis is that the humic 
compounds stimulate so il microbe activity 
which in turn assists the release of the 
fertiliser. 

The re are sound envi ronmental and 
economic reasons for looking at these 
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claims. If they turn ou t to be true , the use 
of humi c extracts could lead to a drop in 
the amount of fertilise r needed per hec
tare. Th is would mean less runoff into 
freshwater systems, reducing what is 
becoming a significant environmental 
problem. 

A masters research project in the area is 
being undertaken with the coIlaboration 
of Dr Lyle Douglas of the Melbourne 
Un iversity Faculty of Agri culture and 
Forestry. 

A further claim in the literature is tha t 
humic substances can stim ulate th e 
growth of micro-organisms. If tru e, this 
could have an important impact on the 
fermentation and biotechnology indus
tr ies, which depend 011 growing micro
organisms. 

A series of experiments to test the effect 
of humi cs on yeast is being planned with 
Dr John May and Dr Khoi Vu-Trong of 
the Monash Microbiology Department. 

In fact , the recent affili at ion of the 
Gippsland Institute with Monash is help
ing to stre ngthen an association which is 
already close . 

A large resear ch group led by Professor 
Ro y Jackson of the Monash Chemistry 
Department has been investigating the 
chemical properties of brown coal for 
years . Patti already is planning collabora
tion to back up his chemical work. 0 
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• Dr Tony Patti (left) of the Gippsland Institute and Dr John May of Microb iology explain their 
collaborative project beside fermentation research equipment. 



Radar pierces the 
ground barrier 
From Page J 

from the analysis of such information, a 
picture of what is beneath the surface can 
be constructed. 

But the information picked up by the 
receiver is a complex mixture of radio 
waves from several different sources, and 
even the signals from a single radar trans
mitter will have been scattered and 
reflected in so many different ways as to 

make them difficult to sort out. 
For instance, simple curved under

ground objects, such as sewer pipes, scat
ter radio signals in complex ways and 
cause curious reception patterns which 
have to be corrected and clarified. 

Also, any variation of the ground sur
face from dead level affects the path of 
radio waves and must be measured and 
incorporated into the interpretation of the 
data . 

Until recently, interpretation of radar 
data has appeared to the unin itiated as a 
mysterious science akin to magic . But the 
application of signal processing is begin
ning to change all that. Data now can be 
recorded digitally and then cleaned up 
and analysed by computer using specially 
developed signal processing techniques . 

Paul Baker's project is concerned with 
developing those techniques for ground 
penetrating radar. He hopes to be able to 
convert the time of radio signal reception 
into depth, and hence develop an image of 
what is below the surface. 

And he has almost the perfect back
ground for the job. After graduating, 
Baker spent eight years working for the 
international geophysical survey com
pany, Schlumberger. "First I worked on 
oil rigs in South-east Asia acquiring data, 
and later in computer centres interpreting 
data." 

Next came three years research in Con
necticut studying the electromagnetic 
properties of rocks . "It was there that I 
came across the potential of radar." 

But it was only after a year out of geo
physics, in management consultancy, that 
he decided to pursue his interest in radar. 
"I realised that the geoscience research 
area was much more interesting to me 
than finance ." 

• Preparing to scan the Geelong Railway Tunnel using ground penetrating reoer. 

Already he has built a prototype 
ground penetrating radar interpretation 
system to demonstrate its potential to 
sponsors in industry. And he now has 
framed a proposal for further develop
ment. 

His project has three aims: to use the 
latest ground penetrating radar equip
ment to acquire data over a range of 
geological conditions; to develop signal 
and image processing techniques to allow 
detailed interpretation; to assess the ac
curacy of ground penetrating radar and 
any associated processing by comparing it 
with other independent techniques. 

Baker hopes to be able to take advan
tage of the advances in signal processing 
which have occurred in the ' areas of 
seismic and ultrasound interpretation. 
But these will have to be modified for 
several reasons. 

Ground penetrating radar differs from 
seismic measurement in that generally all 
the data is collected by only one portable 
receiver, not multiple stationary receivers . 
In fact, with ground penetrating radar a 
combination transmitter and receiver 
(transceiver) is normally used. 

Using radar there is much greater vari
ability of the data received than with 
seismic measurement. In other words the 
variation of velocity of the radio waves 
with different rock type is much greater 

than the variation of seismic waves. 
But perhaps most importantly, to make 

ground penetrating, radar fast, efficient 
and economical, the data must be able to 
be processed on a low-cost personal 
computer. 

Eventually, Baker wants to come up 
with a system which can be integrated into 
the mine planning process, turning two
dimensional surface plans into three
dimensional maps which could be used to 
improve drilling and excavation pro
grams. The system can also be used for 
determining the depth to ground water, 
which is important in agricultural and 
environmental studies . 

So far the project has received support 
from the Australian Mining Industry 
Research Association and the CSIRO. 
But Baker is looking for additional spon
sors to provide him with problems which 
ground penetrating radar might help solv 
quickly and efficiently. It is thes e prob 
lems which he hopes will give him a useful 
range of data sets with which to work . 

For further information, contact Paul 
Baker on (03) 565 4902. 0 

Other researchers who have been involved in 
the ground penetrating radar project include 
Dr Jim Cult oj Earth Sciences and Dr Tony 
Siggins at the CSJRO Division of Ceo
mechanics. 

•	 An unprocessed (left) and processed (right) 
ground penetrating radar image of the 
above granite block. Note how the scatter 
caused by the holes has been reduced. 
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