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New blood tests allow
 
early cancer diagnosis
 

RESEARCHERS in the Monash de
partment of pathology and imm unology 
have developed a testing program 
which detects early signs of bowel 
cancer. 

It is already being used in extensive 
field tria Is to recognize recu rrence of this 
type of tumor in post-operative patients
before clinical symptoms appear and be
fore detection is poss ible by tradit ional 
methods. 

The early warning system will boost 
chances of successful treatment by alert
ing doctors to attack the recurrence at the 
earliest stage . 

Head of the department, Professor 
Richard Nairn, says the basic procedures 
are usually applicable to detecting other 
types of cancer. 

"We are using much the same tests for 
sk in cancer, including melanoma , and 
10r some other common human cancers. " 
he adds . 

" However, until our methods are per
fected . it is sound scientific practice to 
confine our field tr ials to one main area
bowel cancer-wh ile continuing to look 
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at other areas to obtain comparative 
data . 

" Such data will provid e an excellent 
springboard for developing th e application 
of our tests to cancer diagnosis in 
general." 

The testing method is a product of ex
tensive studies by the department of 
pathology and immunology in to the 
body's natural immune reactions to in
vad ing cancer cells , 

It is bel ieved to be the onl y research 
unit in the world to have adopted such 
a technique as a routine clinical labora
tory test. 

The department is part of the Monash 
Medical School atta ched to Melbourne 's 
Alfred Hospital. Its work is funded by 
grants from the Anti-Cancer Council of 
Victoria and the National Health and 
Medical Research Council. 

Nairn says the cancer recurrence test s 
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have now been adopted as a routine 
procedure in the post-operative care of all 
bowel cancer patients referred 10r im
munopathological studies to h is depart
ment. 

The method has proved successful in 
monitoring the condition of pat ients who 
have been operated on for bowel cancer 
by a number of surgical colleagues, in 
particular members of the Monash depa rt
ment of surgery, headed by Professor 
E. S. R. Hughes , and senior surgeons 
Mr. Alex Rollo and Mr. Alan Cuthbert
son . 

Most of the patients have been op
erated on at the Alfred Hospital , St. 
Frances Xavi er Cabrini Hospita I, and The 
Avenu e Hospital. 

The tests start about two months after 
the primary tumor is removed and are 
repeated at interva Is of two to three 
months. 

Should a resurgence of the cancer be 
detected, the patient may be recom
mended for further treatment such as 
radiation therapy, chemotherapy (drugs), 
or surg ery . 

"The poss ibility of a very sophisticated 
adjunct to treatment-immunotherap y (a 

kind of vaccination I-is contemplated in 
the near future, " says Nairn. 

Besides direct recognition of tumor 
cells in the body, some of the tests can 
show the pr esence in the blood of cancer 
materia I der ived from such tumor cells , 

Because each test involves at lea st 24 
man-hours wo rk by highly-trained staff , 
they are not at pre sent economically vi
able as a mass screening procedure. 
Nairn says . 

But new testing methods st ill being 
evaluated prom ise quicker resu Its. 

A major weapon in the department's 
present clinical d iagnostic arsenal is a 
test carr ied out by senior lecturer Dr. Erik 
Pihl with the assistance of Mr. Antony 
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cancer is foreign to the body-sufficiently 
foreign for some mea sure of immuneEarly cancer diaqnosis attack to be commonly mounted against 

Irom previous page 

Nind . This monitors the level of anti 
cancer lymphocytes (white blood cells1 
in a patient's blood. 

Cells from the primary tumor removed 
by surgery are preserved under liquid 
nitrogen refrigeration. Within a period of 
two months, the first test is made. Pihl 
and Nind use a starting sample from the 
refrigerated cel ls to grow a layer of tu
mor cells in culture. 

The resu are put back into refr igeration 
for use in follow-up tests . 

Lymphocytes are extracted from a 
blood sample taken from the patient and 
these are added to the culture. 

If the patient 's body conta ins cancer 
cells, these would usually have provoked 
a build-up of anti-cancer lymphocytes, 
wh ich are capable of killing the tumor 
cells in the test cu Iture . 

"Unfortunately they will not often kill 
off the tumor in the patient," says Nairn. 
.. Either they are not present in sufficient 
numbers or-as somet imes appears to 
happen-the tumor cells have an es
cape mechanism that protects them 
against lymphocyte atta ck. " 

Progressi ve blood samples checked by 
Nind and Pihl usually show a gradual dis
appearance of anti-cancer lymphocytes 
after removal of the primary tumor. Any 
subsequent reappea rance is an indication 
tha t the body is attempting to fight an
other ou tbreak of the cancer. 

Another detection technique. lo oking 
for carcino-embryonic antigen (CEA I. is 
even more lengthy and compl ex . It de
tects the presence in the blood of ma
terial produced by bowel cancer. 

Ant ibody prepared by injecting a rabbit 
with human bowel cancer cells is mixed 
with cancer antigen extracted from a 
bowel tumor and "tagg ed " with a radio
activ e atom. 

To the mixture is added serum from 
the blood of the patient being tested. If 
the patient has bowel cancer his blood 
will also contain cancer ant igens. 

Antigen reaction 
A reaction takes place in the three-way 

mi x ture in wh ich tagged can cer antigens 
and any from the patient's blood "com
pete " for the antibodies from the rabbit . 

This yields a precipitate and it s level 
of radioactivity can be mea sured against 
that in a m ixture containing only rabbit 
antibody plus tagged antigen from the 
tumor. 

While effective in some cases. the 
test 's complicated procedures, in cluding 
incubation periods for cultures, takes 
about a week to complete. 

Thi s drawback might be overcome by a 
new testing method recently developed by 
members of the research team . This take s 
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Dr. Jenny Rolland and Pr ofessor Na ir n use 8 
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H igh magn if ic at ion shows an en tt-ce nce r 
lymphocy te (a rro wed) a/tac kin g a tumor cel l. 

only a few hours to produce a result, but 
has yet to undergo field trials. 

The new system , developed by Profes
sor Nairn , lecturer Dr . Jennifer Rolland, 
and honors student Greg Ferrier, has 
given encouraging results in animal ex
periments . 

" There is no reason to suppose it will 
not be just as effecti ve in detecting early 
sign s of human bowel cancer," says Rol 
land. " W e will start testing thi s in the 
near future ." 

All the detection method s are based 
on three bod il y reactions t o cancer

•	 The producti on of the white blood 
cells called lymphocytes wh ich 
specifica lIy attack tumor cells . 

•	 The presence of cancer-at tack ing 
antibodies (chemical s produced by 
lymphocytes) . 

•	 The l ibera ti on of cancer antigens
substances whi ch trigger off the 
body's immune respon se to the can 
cer. 

" The suggestion that can cer could 
pro voke an immune reaction in the hu
ma n bod y was once mocked," say s 
Nairn. 

"It was considered an impossibility on 
the grounds that the tumor cells were a 
part of the body. Now i t is accepted that 
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it. 
"Perhap s if it were more foreign this 

attack would be intensified and the tumor 
rejected in the same way as, say , a kid
ney t ransp lant is rejected . 

"It could be that som e smal l tumors 
ARE rejected by this means and we re
main unaware of the fact. 

"Rejection can be induced in animals 
by implanting a tumor, removing it after a 
time and then putting it back again . It will 
be rejected the second time because a 
sufficient immune response wa s pro voked 
during the first expo sure to the tumor." 

Ethica I and moral restrictions pre vent 
such " imm un ization " techniqu es being 
te sted on human s, says Nairn. 

He says public attitudes towards can
cer are too pessimisti c. 

" Ski n cancer, if not neglected, is now 
almost 100 per cent curable . Bowel can
cer-now the most common type of tu
mor in the western SOcieties and still on 
the increase- is curable in f our out 0 ' 

five cases, if caught at an early stage." 
The new time-saving detection tech

nique developed by Nairn, Rolland and 
Ferrier will involve studying the reac
tions of lymphocytes when they are 
brought in contact with bowel cancer 
cells . 

Lymphocytes from a patient 's blood are 
first treated with a fluorescent dye ca lied 
acridine orange and then mixed with tu 
mor cells . Acridine orange fluoresce s 
green at low concent rat ion and red at 
high concentration . 

The reaction is examined with the de 
partment 's fluorescence micro scope-one 
of the most soph isti cated in the world . 

Each lymphocyte contains a number of 
" stomach"- l ike bod ies known as lvso
somes. 

Color change 
Normally . lymphocytes fluoresce green 

from the dye they absorb, except for a 
few Iysosomes which take in a greater 
amount and show up as red dots . 

If some of the lymphocytes happen to 
be anti-cancer ones, produced because 
the patient's body is trying to fight a 
cancer, they will "recognize" and " at 
tack " the tumor cells in the mixture. 

This , for reason s not yet clear, causes 
a marked change in the lysosomal mem
branes of these lymphocytes and many 
more of th em absorb dye and fluoresce 
red . 

" W hi le we have adopted the technique 
for future field tr ial as a test for bowel 
cancer, it should work just as effectively 
as an indicator of lymphocyte reaction to 
any antigen in man y diseases, " say s Rol
land . 

A description of the new method has 
been accepted for publication in a lead
ing internationa I scientific publ ication. the 
Journal of Immunological Methods. 
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Sun theory
 
to set 
experts.
arguing 

CALCULATIONS by a Monash mathe
matician suggest the sun has a "dead 
heart"-a burnt-out core about 60.000 
kilometres in diameter. 

And computer results seem to confirm 
he has his sum s right. 

The discovery is part of a new theory 
developed by lecturer Dr. Andrew Pren
tice. He believes it holds the key to how 
life on Earth suddenly and mysteriously 
blossomed some 570 million years ago. 

" If I'm right , all accepted theories of 
stellar evolution will have to be revised ," 
Prentice says. 

His claims are already causing contro
versy in world cosmological circles . He 
was able to explain them recently at a 
NATO Advanced Study Institute confer
ence in England on the origin of the 
solar system . 

Prentice was the only delegate from 
the Southern Hemisphere in vited to the 
meeting, at which leading cosmologists 
in the fields of physics. chemistry , astro
nomy and mathematics discussed their 
common interest. 

A detailed paper on his findings is 
about to be published in a European 
journal on astronomy-Astronomy and 
Astrophysics-which is jointly produced 
by scientific publishers in France , Swe
den, Holland and Germany. 

Oxford support 
Independent calculations by a Monash 

graduate, Dr . Andrew Bo Iton, who is 
now working at Oxford University, sup 
port the Prentice proposition . 

Present theories suggest that since the 
formation of the solar system (4500 to 
4700 million years ago, according to 
tests such as rad io-carbon dating of rocks 
and meteorites) the sun has been steadily 
burning its nuclear fuel. 

This would imply, among other things, 
a generally uniform heat output to warm 
the Earth and other planets. 

But geological studies of rocks known 
as pre-Cambrian indicate that for an un
known period up to 570 million years ago 
the Earth was in the grip of a globa I 
ice age. 

Temperatures were at least minus 10 
degrees Centigrade and possibly as low 
as minus 30 . 

Pre-Cambrian rocks contain no fossil s 
apart from single-cell, non-reproducing 
forms such as blue-green algae . 

Then, sudden Iy, the fossil evidence 
shows, the Earth's temperature rose to 
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present-day levels that could initiate and 
support multi-cell organisms. 

It heralded the start of ' rea l ' life. 
Th is has left sc ientists with a puzzle : 

why such a vital, dramatic change in 
Earth temperature occurred if, in fact. the 
sun 's rate of burning remained un
changed . 

The answer to that puzzle, says Pren
tice, is that the burning rate has NOT 
been con stant and in fa ct underwent a 
ma ssive change which brought about the 
life-giving Cambrian period . 

And while it gave life to the Earth, it 
gave the sun its dead heart. he claims. 

Prentice stumbled on his answer to 
the puzzle while studying neutrinos. one 
of the group of elementary particles of 
matter. Neutrinos come from the nuclear 
reactions in stars and nearly all those that 
reach Earth come from our star-the sun . 

Explanation 
Like many other scientists. Prenti ce 

was trying to find out why the flow, or 
flux , of neu trinos from the sun is today 
very much less (about a fifth to a tenth) 
than wou Id be expected from a star of its 
age. 

Wha t he theorised-and says the com 
puters have confirmed could have hap
pened-is that at first the sun possessed 
a central core rich in carbon , nitrogen 
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and oxygen compared with its surround
ing envelope, which is mainly hydro
gen. 

While the core fiercely con sumed its 
own comparatively small store of hydro
gen , it expanded greatly. getting hotter 
at the centre but cooler on the outside 
(though still wit.hin its hydrogen-rich en
velope) . 

Prentice links that cooling of the out
side of the core to the pre-Cambrian 
freezing of Earth. 

But about 570 million years ago the 
central core burnt out and collapsed in
wards to form a dense nucleu s of con 
stant temperature. he says . 

The hydrogen -rich outer envelope, pre
viously partially isolated by the cooler 
outer limits of the burning core, was then 
free to rush in and fuel the central in
ferno . 

This would have raised the temperature 
at the outer edge of the envelope by 
about 1OOO°C to its present 6000°C . 

Reduce flux 
Prentice says his sums and c omputers 

tell him that one outcome would be to 
double the luminosity and therefore the 
radiation from the sun. That, he believes, 
ended the pre-Cambrian globa I ice age 
by raising the Earth's mean temperature 
to near its present level of about 14°C. 

Such a sequence of events, he says, 
wou Id also redu ce by 80 or 90 per cent 
the flux of neutrinos from the sun, ac
counting for the abnorma lIy low numbers 
now reaching Earth. 

This is because neutrinos, which are 
very temperature sensi tive, mostly origin
ate from the centre of the sun. 

"According to my calculations, present 
temperatures at the edge of the core are 
about 14 million degrees Centigrade 
rather than the 15 million degrees esti 
mated in earlier theories ," he explains. 

"And it has been proven that the flux 
of solar neutrinos drops by a factor of 
six compared with a drop in temperature . 

" W ha t this means is that a drop in 
core surface temperature from 15 to 14 
million degrees would reduce solar neu
trino units reaching Earth from six to one. 
And this is in fact the read ing now being 
recorded here and which is puzzling 
scien t ists . " 

While the "dead-heart" theory offers 
mathematical explanations for Earth's 
pre-Cambrian " deep freeze" and the big 
thaw of 570 mill ion years ago, Prentice 
says it also offers Earth a longer life . 

" If , as my calculations suggest, the 
sun 's core surface temperature is a mil 
lion degrees lower than previous esti
mates, this means it will take longer to 
burn up the remaining nuclear fuel in itS 
envelope. 

"Until now it has been estimated that 
it was about half way to burning itself 
out, with about five billion years to go . 

"But on my figures, it will last an extra 
two billion years. " 
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STUDIES of the fatal mating urge of 
a mo use-I ike marsupial have unearthed 
a clue to why men are more susceptible 
than women to stress-related diseases. 

Males of the tiny bushland creature all 
die each year within three weeks of the 
sta rt of a hectic, seven to 10-day mating 
period. 

The physiologically-weakened males 
fall prey to a variety of maladies, one or 
more of which cause death . 

These include severe infections with 
bacteria and viruses and destruction of 
red blood cells with a malaria-like para
site. 

Parasites which normally inhabit the 
gut and respiratory passages proliferate 
and become invasive, perforating the in
testines to cause abscesses in the ab
dominal cavity and liver and destroying 
parts of the lungs. 

Dying animals almost always have ul
cers of the digestive tract, usually in the 
duodenum, causing internal bleeding. 

But males captured before the mating 
season and caged individually survived 
well beyond their natural lifespan . 

Their life was also prolonged by cas
tration or injection with female sex hor
mones. 

Alternatively . captive males injected 
with male sex hormones suffered the 
same upsets in their body chemistry that 
would lead to death in natural bush sur 
roundings. 

Aggression 
From this, researchers suspect tha t the 

male sex hormones-and the aggressive 
soc ial traits they produce-are a crucial 
factor in the death syndrome . 

The marsupia I, Antechinus stuertii, has 
been studied by endocrinologist Dr. Ian 
McDonald, of the Mona sh department 
of physiology, Associate Professor An
thony Lee, of the department of zoology, 
and physiology Ph.D. student Adrian 
Bradley. 

A group of veter inary pathologists at 
the University of Melbourne, headed by 
Dr. J. Arundel, has collaborated in the 
identif icat ion of the disease-producing 
organisms, and incidentally discovered 
a new species of nematode worm . 

The findings raise the question of a 
possible relationship between sex hor
mones in humans and the abllity to avoid 
stress diseases like ulcers , susceptibility 
to infections, and high blood pressure, 
says McDonald. 

"It has been suggested that as women 
participate more in what were once tra
ditional male roles, they will pay the 
penalty of becoming more vu Inerable to 
male-associated stress diseases, " he 
says. 

"But it could be that their different 
hormonal make-up offers some measure 
of protection. 

"It is a possibility that deserves further 
study." 

In the case of Antechinus stuertil, 
found in the Powelltown district of Vic-
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Hormone 
link in 
stress 
diseases 

tor la, it is known that during the late 
winter mating period the males become 
extremely aggressive , the Monash re
searchers report. 

There is a great increase in their 
wandering habits and in "interactions" 
(confrontations between males which 
sometimes lead to actual fighting) . Copu
latory activity is frequent and prolonged. 

These mating habits were found to be 
associated with increased activity in the 
cortex, or outer layer, of the adrenal 
glands, which in all mammals are located 
adjacent to the kidneys and produce hor
mones, rela ted to the sex hormones, 
called corticosteroids . 

The result was a boost in the concen
tration in the blood plasma of a steroid 
hormone called cortisol. 

But this by itself could not be pin
pointed as the cause of the love -and
death cycle. because females captured at 
the time of male mortality also showed an 
increase in plasma corticosteroid concen
tration. 

Yet it is known they survive at least 
long enough to rear their young-about 
another three months-and in some cases 
long enough to bear again the following 
year. 

And males captured and isolated before 
the mating season are often able to 
survive despite their plasma corticoster
oid level being artificially raised by in
jection. 

Dr . McDon eld w ith e mele Anl echinus stuarnl 
wh ich should have died nine months ego . Its 
survtve! is due to caplure and isote tiot: De/ore 
hav ing 10 suffer the treume of last year's marJng 
sea son . 
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Even when the concentration was 
boosted to well above the natura I breed
ing level. the mortality rate was only 45 
per cent. 

However, the researchers found that 
males in natural breeding surroundings 
are affected by a second change in their 
blood chemistry not shared by the fe
males. 

While the plasma corticosteroid con
centration went up, there was a dramatic 
drop in the level of a special protein in 
the blood . called transcort!n. which 
firmly " binds" corticosteroids and un
loads them only in the tissues which are 
using them most. The system protects the 
rest of the body from unwanted actions of 
the corticosteroids and prevents big fluc
tuations in the "free" or active blood 
corticosteroid level during stress. 

The result of the two changes in 
males , the researchers found, was a four 
to sixfold increase in the level of dan 
gerous "free" corticosteroids in the 
blood . 

Confrontation 
This "hyperandrenocortisism", they 

suggest, is the direct result of males suf
fering the confrontation stress of the 
mating season-a behaviour pattern 
initiated by their ma Ie sex hormones. 

It leads to excessive use of the pro
tein reserves in the body, normally mo
bilised only in response to injury or 
other stressful conditions, and a disturb
ance of sugar production and usage re
sembling diabetes. It also leads to sup
pression of the immunologica I defences 
of the body, perrnittinq the fatal invasion 
by micro-organisms and other parasites . 

The condition is similar to a human 
malady called Cushing's syndrome, 
caused by adrenal gland dysfunction, or 
by administration of large doses of corti
costeroids-for example, to prevent re-

conti nue d next pege 

Jill Dun cen, technical essisten! in the deparlment 
ot physiology. places plesme samples in a 

li quid sc intilla tion soe ctsomoter-s-e red io -octlve 
counter used ro tnoe sure steroid concentret ions 

i n the blood. 
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INOTABLE 1 DISCOVERY 
A MONASH expert has discovered a 

treasure trove of rare and valuable 
ethnic music instruments among ex
hibits stored in the vaults of the Na
tional Museum in Melbourne. 

And she suspects more 'are waiting to 
be discovered in other museums around 
the country. 

The find was made by Veronica Rosier, 
an M.A. student in the University's de
partment of music. 

After extensive studies in Europe last 
year, Rosier qualified as the only person 
in Australia spec if ical ly trained in the 
" curat ing " of musical instruments. 

She identified the rare specimens in 
the National Museum vaults while cata 
loguing the collection of about 450 ethnic 
music instruments in the museum's an
thropology section. The se date from a 
Fijian " t rumpet" , made from a large 
triton shell, which was collected in 1881 . 

The job is the first step in a mammoth 
project to catalogue as many as possible 

,, ~ of an estimated 5000 instruments-Euro
pea n and ethnic-scattered around the 
country in public and private collections. 

Few on show 
About 150 of the National Museum 

collection are Australian Aboriginal in
strum ents and the rema ind er mostl y from 
the Papua-New Guin ea area . 

"Unfortunately, very few are ever dis
played because the m useum does not 
have the room, " says Rosier. " It 's a 
shame because most w ere obtained in the 
last century and early this century and 
there are some beautiful specimens of a 
type you just don 't f ind today. 

" M any are aImost pricel ess. 
" A n example is an extremely rare in

strument call ed a friction drum which 

was made only in New lreland, north of 
Papua-New Guinea. They are carved from 
a so lid block of wood and played by 
rubb ing with a moistened hand. 

" So far as we know, the art of making 
them has died out. 

" Last year I vi sited most of the major 
European museum collections of ethnic 
in strum ent s and altogether saw only 10 
of these drums. Yet the National Museum 
in Melbourne has five of them . 

"And all are in st orage . . . the public 
seldom gets to see them ." 

" Because, until now, no attempt has 
been made to comprehen sively identify 
and catalogue collections, Australian 
museums don 't know what all the in
st ruments they have actually are-or the 
rarity value of some spec im ens , " she 
say s. 

The Monash department of mu sic has 
sent a questionna ire to more than 100 
museums, conservatoria , and universitv 
music and anthropology depa rtments. It 
seeks details of any instruments they 
have. 

It also requests any iniormation avail
able about private co l lect ions. 

To help tra ck down private collectors , 
news of the survey has aIso been pub
lished in specialist journals. 

Rosier points out that collections of 
both European and ethnic music instru
ments are well catalogued in many other 
countries but not in Australia . 

" A ust rali a also suffer s through not 
having special facilities f or the preserva
t ion and di splay of instruments, " she 
says. 

"Many private collectors are keen to 
put their instrum ents on display but there 
is nowhere suitable. Those given to mu
seums in bequests mostl y go into st or
age. 

Hormones and stress trom ore vtous oeo e 

jection of a kidney transplant . Thi s pro
duces a diabetes-like condition, with high 
blood sugar, sugar in the urine, wasting 
of muscles, increased susceptibility to 
infaction. and high blood pressur e. 

Another human analogy is that women 
late in pr egnancy and those us ing the 
contraceptive pill (the active ingredient 
of which is the FEMALE ho rmone) show 
a marked increase in transcortin levels . 

And a decrease in the levels has been 
noted in male homosexuals being treated 
with injections of MALE sex horm ones. 

" Of course, these ana logies may have 
nothing at all to do with human disease. 
But we feel that, once we have unravelled 
the cause and effect relationship between 
hormones and disease in this lutts 
mammal , we may better understand simi
lar relation ships in other mamma Is, in 
cluding man , " say s McDonald . 
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" The basic aim of our research is to 
try to understand adrenal gland function 
in all mammals and why there are dif
ferences in function between different 
types of mammal ," he adds. 

" For example, in another genus of An
techinus which inhabits the Ayers Rock 
area the males do not die out each mat
ing. season, yet i t is an almost identical 
animal to the one we have been studying. 
We wou Id I ike to know the rea son s for 
this difference ." 

Two reports on the Monash research 
have already been published in the British 
Journal of Endocrinology and a more ex
tensive one is to be published in the near 
future . A paper on the work will also be 
presented at a~ Internationa I Congress of 
Endocr ino loq v in Hamburg, Germany, 
next month. 
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ABOVt : Veronica 
Ros ier with an In di an 
sar ang J, part o f a 
collect ron 01 ethnic 
tnet tuments on dis pla y 
in the Mo nash de 
par tment 01 mUS IC. 

RIGH T: One el li ve 
trtcuon dru ms In Ihe 
bonanza 01 rare 
instruments sno 
dtsco vereo wh i le 
ca tato gUing the 
hundred s stere t: i n 
the Nat ional Museum 
01 vtcione :s entbro
POlOgy eec u on>
Pic tur e cou r les y 01 
th e museum . 

"Collectors see little point in this and 
they are also uncertain how well th e in
struments would be cared for . So they 
tend to keep those that they can 't display 
in their own homes locked up in bank 
vaults ." 

During her stay in Europe she spent 
eight months at the Amsterdam Institute 
of Musicology and while in Holland she 
also worked at The Hague Munic ipal Mu
seum , where she re-catalogued its large 
collect ion of ethnic instruments, updating 
the record s for the first time since 1936. 

After Holland she spent four months 
at the Musee de L'Homme in Pari s, which 
has the world's largest ethnographical 
collection. 

She a Iso worked with experts at the 
Conservatoire Nat iona Ie de Paris and 
la ter spent three months studying the irn
pr essive collection of western instru
ments at London's Victoria and Albert 

Mu seum. 
" The Victoria and Albert has a specia I 

gallery where mu sician s are invited to 
give concerts, playing the instruments in 
the museum's collection ," says Rosier. 

" Th is is the type of thing which should 
be i ntroduced here. 

"I wouldn't want to have a spe cial 
music museum with ' don ' t touch' siqns 
everywhere. People should be allowed to 
hand Ie and play the instruments . 

" The risk of damage is worth taking 
because of the additional educational 

conti nue d ne Kt paf}e 
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Bandits 
lose interest 
In banks 

BANK hold-ups are likely to become 
a less familiar part of the Australian 
cr ime scene, predicts a senior lecturer 
in the Monash Faculty o f Law. 

Th e odds are now too loaded again st 
the successful bank robber, he says . 

Th e forecast com es from the initial 
find ing s of a research study being carried 
out by Dr Wickrema Weerasooria, who is 
in charge of graduate and post-graduate 
courses in banking law. 

He has made his study of Au stralian 
bank robberi es an optiona I subject in re
search assignments for hi s students and 
plans a series of articles and a book 
based on the data collected. 

There are at least 10 reas ons why bank 
robbery will not become a " grow th in
dustry " , says Dr Weerasooria : 

•	 The money that bank robbers get is 
so little . 

•	 The banks ' sur veillance camera s ar e 
so penetrating . 

•	 Booby traps like "scorpion dye ", 
which are slipped into the loot to 
exp lode and permanently mark the 
robb er, are so eff ective . 

•	 Identificat ion is so easy . 
•	 The risk of getting caught in the act 

is so great. 
•	 The po ssibility of panic shooting 

endangering life is so real. 
•	 Pol ice apprehension and solution 

rates are so high . 
•	 Convictions are so common . 
•	 Jail sentences are becoming more 

severe. 
•	 Minimum sentences to be served 

by bank robbe rs before bein g elig
ible for parole are becoming longer . 

Mr. Ken Benne tt , sec uri ty maneger 01 the eBA Benk, shows Dr. weere eoorie e «emote 01 the 26 mm 
oui tot-re ststent g lass being tnstettoa to pro tec t bank st etts--Plct ure : Herve Alleaume. 

Statistics seem to support Dr Weera 
soorias predict ion . Compared to 65 bank 
hold-ups in 1975, there were only 10 in 
the first fiv e months of this year. 

Th e recent " Great Bookie Robbery " in 
Victoria-the biggest armed robbery in 
the country's history-nened more loot 
($1 ·4 million) than the total robbed from 
Australian banks in the last three years . 

The $1 70,0 0 0 reward offered for the 
bookie robbers is mo re than the money 
taken in more than 100 of the 453 bank 
hold -ups in the six-year period 1970-75. 

" Acco rding to a major trading bank 
that has been the most frequent robbery 
victim, hold-ups accounted for only 6·05 
per cent of its total los ses in 1974 and 
15·5 per cent in 1975, " says Dr Weera
scoria . 

"The rest went in cheque frauds, for
geries, negl igence in payment and collec 
tion of chequ es, and embezzlements . The 

calculations do not take lending loss es 
into account." 

He and hi s students have interviewed 
bank ex ecutives and per sonnel, members 
of the Victoria Police Crime Prevention 
Divis ion and Armed Robbery Di vision , 
and prison ers serv ing terms in Mel
bourne 's Pentridge Jail f or armed rob
bery . 

The research rev eals that i n the 11 
years from 1965-75, Au stralia had 639 
bank robber ies. In comparis on, in 1975 
alone there were about 5000 bank rob
ber ies in the U .S.A . and about 450 in 
Canada . 

The two banks worst hit were the ANZ 
(145 times) and the CTB (134). Next in 
line came the Wales (97). CBA 168). 
Nat ional (65). State Bank (53) and the 
CBC (51 f. 

The largest number of robberies wa s in _ 
N .S.W. (1 64 ) and in Victoria (148) 

'Nota bIe I discove ry Iro m orevious pago 

value and pleasure the public would get 
from actually hearing how an instrument 
sounds. " 

Armed with her specialist training in 
mus ic instrument curating, she would like 
to	 be given a roving commi ssion to care 
for Australia's various public collections. 

Her idea is that a roving cura tor could 
vi si t each collection in turn , catalogu ing 
any new additions and checking to see 
if	 any instrum ents need restoration or 
other attention. 

'"	 am sure ma ny private collectors 
would be willing to work as honorary 
curators to keep a day-to-day eye on 
collections in their area, " she says. 

She would like to see permanent dis 
plays in places like the Sydney Opera 
House and cultural centres in other main 
c i t ies . 
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"These displays could be rotated, say, 
every six months," she suggest s. 

" A s well , there should be travelling ex 
hibitions vi siting country areas. These 
aIso could be rotated , spend ing three or 
s ix months in each state. 

"Such a system would mean people 
throughout the country would eventually 
see a huge variety of instruments, includ 
ing the thousands that at present nobody 
sees because they are buried in mu
seum or private storage vaults. 

" I' m conv inced there would be a rush 
of people to hand ov er specimens for 
public d isplay i f we could guarantee pro
per cond itions for th eir preservation, stor
age and display . 

"There has already been an 85 per cent 
respon se to our questionnaire , whi ch is 
extremely high . And it has produced 
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some fascinating information about pri 
va te collections in this country . 

" One man in Sydney, for example, has 
nearly 50 player pianos. 

" A nother, a former coffee grower in 
New Guinea , has built a house specially 
designed to display his collection of 
hundreds of ethnic in struments from 
PNG and the surrounding islands. " 

Rosier says the Federal Government 
should introduce legislation compelling 
Austral ians wa nt ing to sell i tems of cu l 
tural value , including musical instru
ments, to offer them for sale here first 

before sending them overseas. 
"While I was in London I was de

pressed to see letters from Australians 
offering in struments for sale there. Some 
were extremely rare and valuab le, such as 
a particular type of harpsichord of which 
there are only about 50 in the entire 
world." 
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Id en tifYing oi ct ur e laken by R securit y c amera 
0 / 8 young bandi t holding uo a 5risb ano bank. 
The l alesl ceme ras cen " penetra te' a robb er 's 
mask 10 record his tee tures , 

probably due to the concentration of the 
major trading bank branches in these two 
states-followed by Queensland (20). 
South Austral ia (19). Western Australia 
(7) and Tasmania (3) . 

The tw o biggest bank robber ies were 
both in Victor ia and both from the ANZ 
bank. In April , 1975 the bank 's Pres ton 
branch was robbed of $150,563 (a bank 
employee being one of the gang) and in 
August, 1974 the Prahran Market branch 
was relieved of $107 ,341. 

The average amount taken in a bank 
hold-up ranged from 52000-3000 while 
the smallest amount taken was 5100 
(from an ANZ branch in Sydney in Feb
ruary, 1971) . 

Few deaths 
Relatively few Australian bank officers 

have been killed in holdups. A manager 
was murdered in 1867 and another in 
1923 (both in Victoria) and two tellers 
d ied-one in Victor ia in 1924 and one in 
Sydney last year. 

As a genera l pattern the hold -ups took 
only a few minutes-more than 10 
minutes being cons idered leisurely; th e 
robbers were normally masked or dis
guised and the weapons commonly used 
were p istols, sawn-off shotguns or .22 
rifles and, in a few instances, sub 

"-~ machine guns. The mo st popu lar get -away 
car was a stolen 1964-67 model Holden. 

The research also revealed that bank 
staff rarely received adequate pistol prac
tice and even if they did, were most un
likely to use a pistol in the event of a 
hold-up . In fact. the Australian Bank 
Officers Association (ABOA) has urged its 
members not to use firearms and the 
banks ' own secur ity instruct ions to em
ployees avoid encouraging a gun battle. 

Instead, staff are told to rema in calm 
and be observant during a hold-up, to 
obey instruc ti ons and avoid any act ion 
that might incite violence, endeavour to 
activate a si lent alarm, hand over as l ittle 
cash as poss ib le to sati sfy the band it, 
and note as many of the hold -up man 's 
characteri stics as poss ib le . 

" One might Query the just ifi cat ion for 
i ssuing bank staff w ith pistols at all if 
they are ret icent about us ing them," sug
gest the re searchers . 

Convicted hold-up men interv iew ed at 
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Pentridge Jail believed the chance of 
bank staff retaliat ing by shooting was re
mote and the pos sibility did not deter 
them. 

They also said they only carried f ire
arms th emselves "for show" and doubted 
if they would have used them, even under 
extreme condit ions. 

According to a research assignment by 
some of Dr Weerasoor ia's students on 
Victor ian bank robberies, the po lice had 
solved an " out standing" 65 per cent of 
the cr imes. 

"This is attributable mainly to the work 
of the Victor ian Armed Robbery and 
Crime Prevention Divisi ons , " it adds . 

But these two arms of the Police Force 
appear to differ on one subject : the num
ber of cr o tess ional ban k robbers the state 
harbors. 

" The Armed Robbery Div is ion are ada
mant that there are very few-at most 
only six, some of whom are presently 
serving sentences, " say the Law Faculty 
team . 

" The Cr im e Prevention Division sug
gest the number is between 12 and 15, 
not necessarily always robbing banks but 
occasionally payrolls, TABs, etc. " 

The student researchers see the dis
agreement between the two police teams 
as a result of an " academic" versus prac
tical v iew point : 

• The Crime Prevention detectives 
tended to base the ir concept of " pro
fess ionalism " on facts and figures, i.e. 
the number of robberies committed by 
one per son. 

• Members of the Armed Robbery 
Division , who dealt dir ectly w ith the 
crim ina ls, had a concept ion of profes
siona l ism which wa s more character
oriented. 

An example o f how the two v iewpoi nts 
could clash was Morris Ma rion-"Bank 
Enemy No . 1 " - w ho wa s the most pro 
lific bank robber in the state 's history . He 
commi tt ed 11 robber ies in 18 months 
of 1974 and 1975, yet netted on ly 
$38,000. 

Thi s was an average of only a little 
over $3,000 fo r each robbery. 

Persistent 
In the Crime Prevention Division 's sta

tistical terms he was a professional, but 
to men in the Armed Robbery Division 
who dealt with him , Marion was only a 
persisten t amateur. 

" Psychologica l studies reveal that bank 
robbers who have operated in V ictoria 
have been shown to become progressive ly 
more violent w ith each robbery, as oc 
curred in Marion 's ca se," continues the 
rep ort . 

"One would expect the t rue profes
siona l to become less violent as his ex
pert i se increased with expe rience." 

The two pol ice squads do agree that 
whateve r the number of profess ional bank 
robbers, the ma jority of ho ld-ups are the 
work of amateurs, desperate for money 
and inva riably pr imed with large amounts 
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of alcohol or drugs to give them courage. 
" An example wa s a, woman who 

robbed a Melbourne city bank in 1973," 
says the report. " She had spent the en
t ir e pre vious night drinking vodka as she 
planned the robbery and actually had 
difficulty mouthing her dernands for 
money because of her drunken state ." 

Ironically, pol ice and bank officials 
would prefer that, jf a hold-up has to 
happen, it is carr ied out by a professional 
rather than an amateur crim inal. 

" The nervous, i ntoxicated amateur is 
considered more prone to panic and ac
cidentally shoot someone than a pr ofes
sional who is more aware of the conse 
quences . " say the resea rchers . 

Discussions with Pentr idge pr isoners 
revealed they had no inherent desi re to 
rob ban ks only . The tendency was to 
str ike w here the pickings w ere considered 
eas iest. Media empha sis at the t im e on 
the undesirability of robb ing a cer tain 
type o f target seemed to playa part in 
such dec isions. 

See-through 
The report points out that use of bank 

security devices, part icularly television 
cameras, had become far more wide
spread since 1973. The cameras can now 
penetrate the bandit 's mask and make 
identification easy . 

Police informati on suggests that TABs, 
payrolls , milk bars, serv ice stations and 
bu ilding soc ieties are also acceptable sub
st itutes {or a w ould-be robber deterred 
from holding up a bank. 

The re were divergences of op in ion be
tween var ious banks, and between ban ks 
and unions covering the ir staff, about the 
a irns of bank secur ity and the effective
ness of var ious secu rity devices. 

Armed guards as an additional security 
measure were not fa vored by Australian 
ban ks, says th e report . This was on the 
ground s of cost and al so because over
seas experience showed a determined 
robber w ill first shoot the guard and then 
demand money or render him helpless 
by taking a customer hostage . 

Ho stage-taking, wh ich had become 
more popular as security devices became 
more efficient, was now viewed by banks 
as their greatest unsolved problem . 

It was fully appreciated that no se
curity system could combat such a situa
tion without endangering the customer's 
safety. 

Devices tried overs eas such as auto
matically locking doors and audible alarm 
systems only tended to aggravate the 
robber into using violence to make an 
escape. Ju st recently the banks have 
agreed to install bullet-res istant screens, 
wh ich the ABOA has been seeking for 
some years. 

The banks have also increased re
wards for informat ion on ban k robbery 
f rom 520 00 to 55000 and are beg inn ing 
to obtain court orders against convicted 
bank robbers for restitution and compen
sation for unrecovered money. 
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AUSTRALIANS are a nation of no cational and related qualifica tion s and to 
mads . Crose to ha If the population enter labor markets, th e geographers sugJob hunt 
packed their belongings and shifted at 
least once during a recent five-year 
period. 

The ebb and flow of this vast internal 
migration-ranging from moves across 
the street to across the country-has 
been charted by Monash geographers. 

Associate Professor Jim Whitelaw 
and lecturer Mr. John McKay worked 
with official data supp li ed by the Bureau 
of Census and Stati stics . They say the 
main compulsion behind the mass va
grancy appeared to be the hunt for job 
opportunities or ad vancement. 

The raw statistics th ey analysed came 
from the 1971 Commonwealth Census . 
Th is was the first to ask people for de
tai Is of any change of residence made 
since the previous Censu s (in 1966) . 

The researchers studied moves between 
the 68 statistical divisions into which the 
country is divided for Cen sus purposes, 
as well as mOVeS within individual 
di visions . 

Various types 
They also classified movers according 

to a vari ety of cross-hea dings, i nc lud ing 
age, sex, marital statu s, occupation, in
dustry, and level of qualifications. 

Their basic discovery was that 4·8 
m i l lion Au stralians aged more than five 
years at the time of the Censu s had 
changed their place of residence at least 
once in the pre ceding five years. Thi s 
was equal to 44·6 per cent of the over
five population . 

And the removals vans were even 
busie r than these figures indicate, be
cause multipl e moves during the five years 
and mo ves overseas w ere not record ed. 

Within statistical divisions, more fe
ma les than rna les had pra ctice in packing 
the ir bags , but the mal es predominated 
over longer distan ces. 

Moves within statistica l d ivisions ac 

keeps us on 
the move 
counted for 55 per cent of the great 
Australian trek , while 45 per cent of the 
movers-equal to 20 per cent of the 
country 's total population-crossed an 
SO boundary. 

People mov in g within their own state 
(793A82) c lear ly outnumbered those 
who moved between states (461,661). A 
significant number (709,550) arrived 
from overseas, including both migrants 
and native-born Australians returning 
hom e. 

But despite the high rates of mobility 
allover the country, the resu It in net 
po pulat ion ga ins or losses for individual 
stat ist icaI divi sions was qu ite modest. say 
the Monash resea rchers. 

Onl y 23 d ivi sions ended up with more 
re sidents, headed by Perth with an in
cr ease of 27 ·5 th ou sand people. 0 nl y 
four other divisions gained more than 
10 ,000 new residents. 

On the debit side th ere were 45 
di v isions, but none of them lost more 
than 10 ,000 people and most lo sses were 

very minor ". 
" How ever, the relatively modest net 

changes in popu lation as a result of in
ternal migration di sguise some very sub
stantial exchanges that took place: ' the 
resea rchers add . 

They discovered marked qualitative 
differences in the age , sex and occupa
tiona I status of the migration streams 
and counter-stream s. 

Migration patterns within state boun
daries showed large numbers of young 
people-especia lIy females-in the 15-24 
age group flo cking to the cap ital cities. 

Th is was presumably to compl ete edu-

Associate 
Professo r 

Whit elaw (fe ll ) 
and Mr. John 

Mc Kay d iSCUSS 
' heir cha rts 

reco rding var ious 
int erna l migrat ,on 

patt ern s. 
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gest . 
They round the effects of thrs youthful 

pilgrimage were partly countered by a 
cava Icade of 20 to 24-year-olds head ing 
away from the "b ig smoke" . 

" Presumably this flow in cludes those 
who have qualified for the job market 
and are returning or being posted to non
metropol itan po sitions : ' say the Monash 
resea rchers . 

Migration between states also show ed 
a marked age characteristic , with more 
than 50 per cent being the result of 
moves by the 20 -44 age gr oup . 

The 35 to 39-yea r-olds in particula r 
sh owed up strong Iy, the team discovered. 
They point out that this period could be 
considered a critical one in an indi
vidual 's career history. 

As has frequently been recognized in 
other countries, professional and te chni
cal personnel proved con siderably more 
mobile than other employment groups. 

But unlike mo st other countries, wher 
blue collar workers account for the me, 
jority of ShOTt di stance moves, the Aus
tralian statistics show white colla! 
workers are more footloose no matter 
what the distance. 

In Vi ctoria, fo r example, mobility rates 
for professional and technical workers 
were double the rates for most other oc
cupations at the intra-state scale and three 
times the rate for process workers and 
laborers. 

The re searchers say there are some 
weaknesses in the Census data whi ch 
could only be ov ercome by collecting 
more detailed information from different 
types of large employers and the compi la
tion of worker car eer hi stories . 

Implications 
This next stage of research was cur

rently being undertaken . ____ 

If further findings confirmed that jc 
advancement is a potent factor in inter
nal migration, there were some "very 
direct and immediate" poli cy imp li cati ons 
for the Australian Government, they sug
gest. 

It would contradict a suggestion in the 
recent Citi es Commission report that fu
ture policy might be addressed to the 
country 's pool of internal m igrants to 
encourage them to move to future growth 
centres, 

Instead, the re search ers sug gest, atten
tion should be directed to the compo si
tion of productive activiti es in the post
industrial economy and the d irection of 
policy initiatives toward the goal of en
couraging appropriate organisations to es
tabli sh branches in growth centres . 

If th is wa s achi eved, the or qanlsations 
wou Id provide the necessary migrants to 
stock the new jobs via their own per 
sonnel management operat ion s-either by 
transfer and promotion or by utilising 
existing skills in recruitment and training . 

Pnnted by 8row n Po or And e rson 
l or Monash Un1ver9l ly. Melb ou rne 


