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Sleep research leads to new
 
respiratory disease therapy
 

Or Glenn Bowes and can ine friend Sophie, who has been traine d by a s ys tem of rewards 10 l ett 
asleep natura l ly in the teboretorv. While asleep , Sophie' s breathing patterns and oxygen and 
carbon dioxide levels are monitored cont inuously by non-invasive techniques. 

Photo: Rick Crompton , 

RECENT research into the physiology of 
leep is leading to dramatic changes in the 
ratrnent of patients with severe lung 

disease. 
The new treatment, which involves giv ing 

pat ients with respiratory conditions small 
amounts of oxygen during sleep, is already in 
use in North America and will be introduced 
experimentally at the Alfred Hospital later 
this year. 

It will be used there in the treatment of 
young adults with cystic fibrosis. 

The treatment is being pioneered in 
Melbourne by Dr Glenn Bowes, an 
NH&MRC fellow in the Monash department 
of medicine at the Alfred Hospital. who has 
just returned from Canada, where he spent 
more than three years at the Hospital for Sick 
Children in Toronto and the Toronto General 
Hospital. 

While in Canada he worked with Profes
sor Eliot Phillipson, a world leader in 
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research into the phys iolog y of sleep and 
breath ing. 

The treatment program at the Alfred 
Hospital will be condu cted in collaboration 
with Dr Margaret Smith, the senior 
respiratory physi cian at the hospital. 

Bowes says research on both animals and 
human patients has shown that the pattern of 
breathing changes dramatically during sleep. 
particularly dur ing REM (rapid -eye
movement) sleep, a sleep stage usually 
associated w ith dreaming. 

"In REM sleep breathing becomes ir
regular, " he says, " Indeed, we have periods 
of 10 or 15 seconds when we actually stop 
breathing, The amount of oxygen or carbon 
dioxide in the blood can vary quite widely 
during the various stages of sleep, at times 
outside the normal range , 

" This variation in oxygen levels doesn't 
matter in people w ith normal lungs. The 
changes are relatively minor, But for people 
with severe respiratory conditions, such as 
emphysema, chronic bronchitis and cystic 
fibrosis, the changes can be serious. Oxygen 
levels can become dangerously low. 

" We now recognise that we have to treat 
such pat ients du ring sleep w ith oxygen and 
other therapies to counter the drastic falls in 

oxygen levels that occur in the blood at 
night." 

Mu ch of the research on normal breathing 
patterns was done on dogs that were tra ined 
by a system of rewards to fall asleep naturally 
in the labo ratory. 

While asleep their breathing patterns and 
oxygen and carbon diox ide levels were 
monitored continuously by non-invasive 
techniques which were later used in human 
experiments. 

The techniques used in the research 
included an oximeter, a device pieced on the 
ear which measures the oxygen content of 
blood by detecting its color change. Other 
monitoring devices measured muscle change 
in the chest wall as the breathing pattern 
varied and the carbon diox ide concentration 
in samples of expired air. 

A sleep problem Which can also result in 
reduced oxygen levels, Bowes says, is the 
sleep apnoea syndrome, an intermittent 
blockage of the pharynx (the upper airway). 
associated with heavy snoring. 

" Some people have more than 10 of these 
apnoeas an hour while asleep." he says. 
" Each time they have an apnoea they stop 
breathing for 10 to 15 seconds. During the 
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periods when they are not breathing the 
oxygen level in their blood falls. perhaps not 
to dangerous levels. but below normal:' 

Bowes says various epidemiological 
studies have shown that the sleep apnoea 
syndrome. in a mild form. is more common 
than generally thought. 

One study in Israel of non-obese. fit fac
tory workers. aged between 20 and 65. 
suggests an incidence In the community of 
one to two per cent. 

The sleep apnoea syndrome sometimes 
occurs in post-menopausal women. but it is 
pnmarily a disease of obese . middle aged 
males who have a sleep problem. take 
sedat ives and also a little alcohol at night. 
Bowes says. 

The symptoms of the sleep apnoea 
syndrome are heavy snoring. excessive 
daytime sleepiness and mild intellectual 
deterioration. which occurs because of 
oxygen depri vation during sleep and a broken 
sleep pattern 

"The intellectual deterioration may go 
unnoticed. particularly In men who are 
approaching retirement age and are not 
expected to be as sharp as they were," he 
says. 

'The sleep apnoea syndrome is a 
disease of middle aged males 
who have a sleep problem, take 
sedatives and a little alcohol at 
night. ' 

Often. relatively simple measures can 
alleviate the problem. he says. They are 
reduce weight and avoid sedative drugs and 
alcoh ol at night 

Sleep is a state of relative uncon
scio usness, Bowes explains. so there is a 
natural tendency. he says. for the tongue to 
fall back during sleep and block the upper air
way. particularly if you have inherited a jaw 
of a certain shape. 

Snoring IS a partial blocking of the airway. 
and the partial blockage may become a 
complete blockage if the sleeper's muscle 
tone is reduced as a result of sedatives and 
alcohol. 

the associat ion between obesity and the 
sleep apnoea syndrome has been recognised 
for some years . but a possible physiological 
explanation emerged only recently . 

Bowes says recent research at the Mayo 
Clini c in the United States has shown that 
with w eight loss the cross-sectional area of 
the upper airway increases . 

The people who took part in the Mayo 
Clinic stud y had short. fat necks . In these 
people . It seems . fat was laid down. in some 
way . within the actual wall of the pharynx. 
Weight loss reduced the fat and increased 
the airwav's diameter. 

Only relatively small amounts of fat in the 
walls of the upper airway. it seems . are 
needed to drastically change the cross
sectional area . 

Bowes will continue his sleep research at 
the Alfred Hospital. 
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_ 0 _ _ 

Rare book throws light on Czech
 
language ( 

NOVEMBER 8. 1620 was a decisive 
day for Czech culture, 

On that day. m a br ief battle on the Wh ite 
Mounta in at the gates of Prague. the Catholi c 
forces of Ma xim ilian I of Bavaria overt hrew 
the Protestant mo narch of Bohem ia. and 
delivered Bohem ia and Moravia (now part of 
Czechosl ovakia) to the Catholic claimant. 
Ferdina nd II . 

W ith Fer drnand' s acc essi on came a 
progr am of ra -Cathohc rsat lon and the end of 
the " Golde n Ag e" of Czech language and 
li te rature . w hich had flo urished fro m 1500 to .". 

1620 and had been stron gly associ ated w ith 
the rise of Protestan t ism. 

Alter 1620 German dev eloped in to the 
sole officia l language and the langu age of 
':zech inte llectuals. The Czech language 
. ecarne. almost exclusively. the vernacular of 
the ordina ry people . 

It rema ined so. according to Professor J iri Ai'w 

Professor J irt Marvan (left) and As soc iate Professor Gavin Betts s tudy the 17th Century Latin 
Marvan . of th e Monash department of Slavic Czech grammar which wi ll be p ubli shed soon by the Univ ersity of Frankfu rt, together with an 
studies . until the 19th century wh en there English tra ns la ti on of the Lat in by Betts, (Cent re) Mrs Lo is Osbo rn e, of the Arts Facul ty• .who 

ph ot o-typeset the tran slation. Photo: Ton y Miller. was a revival of interest in Czech. But the 
reformers looked back to the sophist icated Professor Gavin Betts, of the Monash photo- typesetting of the translation is being 
Czech langua ge of the 16th centu ry for their department of ctassrcal stud ies. done within the Arts Facul ty. 
" literary mod el" and ignor ed the verna cular The grammar wi ll be publi shed in two Marvan's copy of Rosa's Grammar was 
of the interven ing two centuri es. volumes found by hrs Ukrainian fr iend in a collection of 

Whi le teaching Slavic langua ges at the The fi rst volume w ill cons ist of high quality books which he bought in a Pennsylvan ian 
Pennsylvania State Un ivers ity, Marvan pho tog raphi c reprod uctions of the Lat in - Village. The insc rip tio n inside the cover Ex 
acquire d. in 1972. as a gift from a Ukrainian Czech text . together w ith a tab le of con tents Iib ris Michaelis Vogel might suggest that it 
fr iend . a copy of an old Lat in-Czech grammar. (not given In the or igina l! and an intr o- belonged to one of the members of the 
published in 1672. w hic h giv es a rare in srqht duc tion by M arvan. M oravian Church. which was founded in Sax-
Into the Czech language du ring the years of The second volume w ill contain the ony in 1722 by adhe rents of the Huss ite 
decline. English translati on. an Index of Czech w ords. chu rch afte r their expuls ion from Bohemia. 

The g rammar was pr e p a re d b y a chapte r on the author, Rosa. and a and w hich st ill flouri shes in Pennsylvan ia. 
Wenceslaus Johannis (Vaclav Jan) Rosa . a ph ilo logical introduc tion by Professor Josef It is believed to be the onl y perfect copy of 
poet and m inor town off icial of the t ime, in an Vintr. professor of Czech at the Un iversity of the book out side Czechoslovak ia. The Uni 
att emp t to keep the Czech langu age alive. Vienna. versitv of Frankfurt has a cop y. but it is defe c-

M arvan has arrang ed with the University Betts says the photographic reproductions li ve. 
of Frankfurt to publ ish it. together w ith an w ere made by the photograph y section of th e " It' s not surprising that the Uni vers ity of 

nglish translatio n of the Lat in by Associate Monash geography department and the Frankfurt w as enthusiastic when I suggested 
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tha t w e publish the complete Gram mar and 
also do an English translation," Marvan says. 

Although Czech. as a language. decl ined in 
use after 1620, some literature was 
produ ced In it in the ensuing years. An 
example is a poem by Rosa. which is 
included in examples of Czech wr iting at the 
end of his Grammar. 

However . the literature "had no 
aud ien ce" . says Marvan. The educated 
Czechs spoke German. and the offic ial 
literature was in Lat in or German . Rosa wrote 
his Grammar to encourage the use of Czech. 

Ma rvan says the Czech used in Rosa's 
Gramma r does not have the elegan ce and 
ref inement of the 16th century. language and 
it was regarded by Czechs who revived their 
lang uage in the 19th century. as degenera te. 
It has. howe ver. remarkable affinit ies w it h the 
modern Czech vernacula r. wh ich is. in fact . its 
dire ct descendant. 

It IS only in recent years . he says. that the 
Czech culture of the 17th and 18 th centuries 
has been " rehabilitated" . The purpose of the 

Reproduction o f part of Rosa's 17th Century Latin-Czech grammar. The grammar will be 
published in t wo vo lumes. The first will cons is t of high q uality pho tog raphic reprodu ctions of the 
text made by Monash photograph ers Tony Miller an d Vic ki Tipp ing, a tab le of cont ents, and an 

pre sent ed it ion is to establish Rosa 's 
importance as a link between the Golden Age 

introd uct ion by Professor Jiri Marvan. The sec ond will contain the English trenste tion . of the Czech language and its modern form . 
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Canton in the 20's a city of intrigue
 
IN the years between 1924 and 1927 the 
Chinese city of Canton was in a state of 
political and intellectual ferment as the 
power-base of Dr Sun Yat-sen's 
Kuomintang , 

The Kuomintang was then an uneasy 
alliance of Communists and conservatives 
with the avowed aim of liberating China from 
native m ilitarism and foreign imperialism, 

Canton was also headquarters for the 
Asian branch of the Com intern, under Soviet 
adviser Michael Borodin, and host city to 
various Asian anti -colonial activists and 
organisations, according to Joan Grant. a 
Ph.D cand idate in the Monash Centre of 
South-East Asian Studies, 

Grant. a Commonwealth Postgraduate 
Scholar, is completing a study of Canton's 
role as an underground radical centre during 
those yea rs, before the destruction of the 
fledgling Kuomintang - Chinese Communist 
Party all iance by Chiang Kai-shek, and the 
tran sfer of his right-wing National ist 
Government to Nanking following a coup in 
which he dec imated thousands of his former 
Comm unist allies . 

Canton in the mid-1920s was called the 
" red beacon of As ia" , largely because of 
Com intern activity, but the Russian influence. 
Grant says, was only one of a number of 
revolutionary undercurrents in the cit y, 

Her study, which took her to Canton, th e 
national archives of New Delh i, Paris and 
London. and the Hoover Institution in Califor
nia, gives strong support to the view that 
Canton then served as a centre for Asian 
anti-colonialism. 

After Chiang Kai -shak came to power in 
1927 most national movements switched 
their activities from Canton to Europe , in par
t icular Berlin and Moscow, although some 
activity continued in the Chinese city until the 
early'30s. 

Among the As ian national ists and 
internat ionalists in Canton , at one time or 
an other. Grant says , were Indians, 
Indonesians, Koreans and Filipinos, but the 
largest group of all were the Vietnamese, or 
" Annamites" . who had been brought to 
Canton from French Indo-China for political 
educat ion , 

" The Vietnamese recruits were often boys 
of 15 and 16," she says. " They were bright 
lads who were persuaded to leave school and 
go to Canton to further their educat ion . Many 
really didn 't know what was going on." 

Grant says few of the young Vietnamese 
co u ld speak Chinese , and they were 
quartered in special boarding houses where 
they studied the language as well as history 
and politics, 

One of their teachers was Ho Chi Minh, 
who later became the first President of 
Independent Vietnam, He was then working 
as Borodin's secretary at the Com intern 
headquarters in Canton. He was known in 
Canton as Nguyen Ai Quae. but had other 
pseudonyms as well. one of which he used 
when he taught the Annamite students. 

Selected students also received m ilitary 
and further political training at the Whampoa 
MONASH REVIEW 

Ho Chi Minh (right) with Presid ent Sukerno (centre) at an official fu nct io n in Indonesia.
 
Phot o: Herald and Weekl y Times Ltd.
 

Military Academ y , which had been 
established by Chiang Kar-shak for Sun Yat
sen, Russian instructors taught at the 
academy in the mid -'20s, and the head of it s 
politics department was Chou En-lai, who 

'Ho Chi Minh, known in Canton as 
Nguyan Ai Ouoc, taught young 
Vietnamese recruits brought to 
Canton from French Indo-China 
for political education .' 

later became Premier and Foreign Minister of 
the People 's Republic of China , 

Very few people outside the top echelons 
of the Asian Com intern and the Kuormntanp. 
and som e colonial secret police, were aware 
of the Asian revolutionary cells in Canton, 
Grant says, and the Press never reported 
th eir presence. The clandestine groups 

Ms Joan Grant 
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themselves appe ar to have acted " quite in
dependently of each other" , she says, being 
at different stages of political development 
of different age groups, and speaking 
different lang uages. 

Grant has pieced together the story of 
their activity in Canton from colonial poli ce 
files and record s of confessions obtained by 
the French authorities from Vietnamese 
arrested on their return to Indo-China from 
Canton Th e British , although punctilious 
about 'the law when It came to convict ing 
susp ected Indian revolutiona ries , were 
eff icient at Intercept ing letters, some of 
which are now in the archives in Delh i and 
london. 

A rare discovery wa s a photograph of a 
group of Vietnamese at the grave of 
compatriot who died in an abortive attempt 
to kill the Governor-G eneral of Indo -China , 
then visiting Canton The photograph, which 
Grant found in the Paris archives, may be the 
only one In existence of these Canton-based 
revel ution aries. 

Whoever had it in his possession when he 
wa s arrested had broken all the rules , she 
says, Those engaged in under cover activity 
w ere not supposed to keep photographs, 
dis ries or records of any sort. 

This rule has made tr ac rn q their 
movements and groupings difficult. but there 
is little doubt. Grant says. that Canton was a 
link in a chain of cities that served as haven s 
and centres of operation for Asian anti 
colonialists, beginning with Tokyo in the late 
19th Century and continuing through 
Shanghai and then Canton to Europe. 

Canton be came so because of i t s 
revolutionary history, its political climate and 
Its location close to Hong Kong and South
East ASia, which made access relatively easy. 

Grant's study also examines the 
Cantonese intellectual environment as an 
influence on the other Asians who made it a 
base. 
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Alas for the pelt
 
of a Celt!
 

N EAR LV 57 per cent of people, aged 40 
and over, surveyed in a Monash skin 
cancer study in Maryborough, Victoria last 
year, had one or more "sunspots" - scaly 
skin lesions believed to be premalignant. 

The study disclosed 48 actual cases of 
undiagnosed skin cancer (2.3 per cent of the 
surveyed population). 

More than 2000 people (6 5 per cent of 
the town's eligible population} took part in 
the survey, which is part of an on-going study 
of sk.n cancer in Vi ctoria by Monash senior 
lecturer in dermatology, Dr Robin Marks. 

His stud y is conc erned with two com mon 
typ es of skin cancer - squamous cell car
cinoma and basal ce ll carc inoma, which 

sually arise from " sunspots" . 
Unlike malignant melanoma , the 

dangerous blue-black skin cancer, often 
associated with flat m oles . squamous cell 
and basa l cell carcinomas tend to be 
local ised, easily rem oved and as a rule are 
not life -threatening. 

However, an oc casional squamous cell 
carcin oma is malignant. spreading internally. 
The Monash study suggests that a small sub
group of " unusual looking" solar keratoses 
(' ' sunspots") may, in fact. be squam ous cell 
carci nomas. 

The Maryborough stud y and a com
plementary city stud y carr ied out at the 
A lfred Hosp ita l by th e Monash team revealed 
a lower than expe cted ratio of basal cell car
cinom a to squamous cel l car cinoma. 

The rat io in the Alfred Hospital study was 
1.7 to one -- an unusually low rauo . 
according to M arks . Doctors usually expe ct 
to see at least four times as man y basal cell 
carcinomas as squamous cell carc inom as, he 

ays. The rat io in the M aryborough study (2.5 
'to one ) wa s also atypical. 

Marks beli eves this apparent increase in 
squamous cell carcinoma is due to the fact 
that the team, in both studies, biopsied all 
" unusual looking " keratoses as well as 
diagnosed skin cancers - a pro cedure not 
always followed in general practice. 

Doctors often treat a solar keratosis 
without having a biopsy done because it is 
not considered necessary. M arks says . But 
th e keratosis may , in fact. have been a 
squamous cell carcmorna. 

The results of the Alfred Hospital stud y 
w e re generally similar to those of 
M arvborouqh. but the prevalence of solar 
keratoses ("sunspots") among the 1436 
patients. aged 40 and over, involved in the 
study, wa s signi f icant ly lower. 

Nearly 41 per cent (5851 of the hospital 
patients, compared with 57 per cent of the 
Maryborough residents. had one or more 
" sunspots" . Forty-two patients (2.92 per 
cent) had und iagnose d skin cancer, 
compared with 48 cases (2.3 per cent) in 
Maryborough. 

Th e findings of the Maryborough and 
Alfred Hospital surveys are supported by a 
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third study conducte d last year by the 
Monash team - a survey of all Vi cto rian 
dermatologists and pathologists. 

Thi s stu dy suggests that at least a 
thousand patients a w eek go to their doctor 
with " sunspots" or skin cancer for treatment 
or reassurance. 

" That' s an enormou s cost not only to the 
pati ent but also to th e comm unity," Ma rks 
says. 

" It may be that w e are ov ertreat ing 
people. Not all ' sunspots' develop int o true 
cancer. Some clear up spontaneou sly, and 
the tumour. w hen it occurs , is usuall y easily 
removed and is non-lethal. 

"We want to identify that sub -group of 
squamous cell carcinomas whi ch may 
become Invasive and life threatening and we 
want to know what prema ligna nt conditions 
we should be treating. 

" A s a result of th e Maryborough study. we 
now ha ve a stabl e, well -documented 
population w ith known sunspots who can be 
followed up. 

" W e plan to go back each yea r, for two 
years at least, and find out what is happening 
to their 'sunspots'. " 

Ninety f ive per cent of the people studied 
in Maryborou gh we re born in Australia and 
th e majority had lived in the area all their 
liv es. Three -point-two per cent had m igrated 
there from the UK. Seventy-three per cent of 
the Alfred Hospital patients were Australian
born . Eight-poll1t-flve per cent came from the 
UK . 

An age-adjusted statistical ana lys is of the 
" sunspot" data from both studies points to 
the amount of exposure to sunlight as the 
main cause of " sunspots". But skin type is 
also important. 

The computer analysis shows that the 
prevalence of "sunspots" is far greater in 
th ose who have skin cancers, and it is mu ch 
greater in the Australian -born and those who 
have lived here all their lives than It is in 
those of simil ar ethnrc background who 
migrated from the UK late r in life. 

Dr Rob in Marks 
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A " sunspot ", a premalignant les ion whi ch 
occ urs on the face and bec« of the hands of 
many Aus tralia ns after the age of 50. 

.,'1, 

Squamous cell carcinoma, a common type of 
skin cancer, whi ch usu all y ari ses f rom 
"s unsp ots". As a rule it is not tttetnreeteninq, 
but an oc casional one is mali gnant, spreadmg 
int ernally . 

It is significantly greater in. 

• Country people. 
• People w ho never tan, compared with 

those who tan easilv. 

• People who burn very easily, compared 
with those w ho burn very rarely. 

• People With blue eyes , compared with 
people with dark brown eyes. 

The findings support the view that 
people of a Celtic background are par
ticularly prone to develop skin cancer 
given excessive exposure to sunlight. 

"Celts have fa ir skin , blue eyes, tend to 
burn very easily and do not tan very easil y, " 
Marks says. 'T hey have the right skin type, 
and If they're exposed to excessive sunlight 
as they are in Australia, the y are going to 
develop these keratoses. 

" W e believe the next step in the sequence 
is that they will develop skin cancers. " 

Marks was assisted in the study last year 
by honours student Michael Ponsford and 
dermatolog y trainee r egistrar Greg 
Goodman. Goodman and honours student 
Wendy Pakes Will take part in the follow-up 
studies this year . 

Last year's studres were supported by the 
Peter Grant Hay Cancer Research Fund and 
the Skin and Psoriasis Foundation . This 
year's research is being funded by the Skin 
and Cancer Foundation (Sydney). 

Some of the research find ings w ere 
presented to a recent scientific meeting of 
the Austrata sran College of Dermatologists. 
Rep orts have als o been prepared for 
publication in the Australian Medical Jour
nal and the Australasian Journal of Der
matology, 
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Gold mines 
leave a 
legacy of 

mercury 
NEARLY 2500 tonnes of gold were 

produced in Victoria from 1867 to 1973. 
A bout 950 tonnes of It came from quartz 

reef mining. wh ich , trad itionally, involved the 
use of mercury in the go ld recovery pro cess. 

Ninety per cent of the quartz reef gold wa s 
m ined in the heady days of the gold rush 
from 1867 to 1914. More than half came 
from Bendigo. 

Using historical records w hich show that 
about one ounce of mercury wa s " lost" for 
every on e oun ce of gold recovered, Monash 
senio r lecturer in Chemis try. Dr Bruce Coller 
and Master of Science student Rodney Hall 
estimate that. as a result. Victoria 's soil. 
river s and streams have receiv ed about 950 
tonnes of mercury. 

" This makes gold mining by far the major 

source of mercury pollution in inland Victoria. 
If not m Port Phillip Bay," Coller says. 

Dr Glen Deacon, reader in chemistry. and 
Coll er are investigating the extent of mer cury 
pollution In Victoria from gold mining. 

With Dr Tim Ealey and students from the 
Graduate Sch ool of Environmental Science , 
they have also completed a study (fun ded by 
the EPA ) of two small goldfields In the Upper 
Goulburn cat chment which were operating 
until recently - the A-I mine at Raspberry 
Creek and the M orning Star mine at Woods 
Point. 

With Dr Sam Lake and Mr David 
Coleman of the Monash zoology 
depa rtment. and Mr B_ M . Bvcroft, now 
with Carlton and United Breweries. they have 
also completed a study of mer cury level s in 
water. sediments and fish from the 
Lerderderg River for the M rni stry of 
Conservation 

Gold min ing operations using the mercury 
stamp mill amalgamation process were 
carried out in the Lerderderg River catchment 
area until 50 years ago . 

The Monash team found high mercury 
levels - up to 27 m icrograms per gram (27 
parts per million) - in Lerderderg sediments 
which they tra ced to gold mine wastes at the 
old Bla ckwood-Trentham goldfield which 
contained over 100 micrograms per gram. 

The A -1 mine at Raspberry Creek. subject 
of the more detailed study. operated until 
1976 and produced about 12 tonnes of gold. 
It discharged about 12 tonnes of mercury in 
its tailings . The Morning Star mine at Woods 
Point discharged 10 tonnes of mercury into 
the environment. 

The Monash team found high levels of 
mercury in sediments near the battery outlet 
MONASH REVIEW 

Dr Gl en Deacon (left) and Dr Bru ce Col ler exam in e an amalg amat ion barrel fr om an old Vict o rian 
goldm ine . The high leve ls of mercury fo und in sedime nt s and conc entra tes a t vtctonen 
go ldfields are a legacy of the s tamp battery amalgamation p roc ess which used me rcury to 
separate gold from sands and ore . Photo: Rick Cro mp ton. 

of th e A-I mine. Levels of 50 -150 micro
grams per gram w ere frequently found, and in 
one case the mercury level was as high as 
1900 mi crograms per gram . Contamination 
(1-10 m icrograms per gram) was also 
present in sediments further downstream in , 
Raspberry Creek and Gaffneys Creek and the 
Goulburn River . 

Elevated levels of mer cury were found In 
the roots and leav es of plants. in algae (a 
food sour ce of invertebrate animals), in 
Invertebrate larvae (a major food source for 
f ish) and in trout and redfin. 

Mu ch of the mer cury in th e fi sh wa s in the 
highly toxic organ ic form. methylmercury. 
Methylmercury compounds are usually 

'More than 1000 Japanese died of 
methylmercury poisoning in the 
Minamata Bay tragedy in Japan in 
the mid-1950s.' 

formed from inorganic mer cury by the action 
of microbes. They are ingested by plants and 
organisms and become concentrated in the 
food chain. 

In large amounts . methylmercury 
compounds can damage brain cell s. and in 
the mid -1950s were responsible for the 
Minamata Bay tragedy in Japan. where more 
than 1000 Jap anese died of poisoning by fish 
cont aining large amounts of the compounds. 
The methylmercury compound which caused 
the tragedy came from industrial w aste 
dumped into M inam ata Bay. 

In the M onash study, mercury 
concentrat ions In fish from the Upper 
Goulburn system and Lake Eildon were only 
about one-tenth of those in the invertebrate 
larvae near the A-I mine. But the methylmer
cury concentrations in the fish were nearer to 
10 times those found in inve rtebrate larvae . 
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" It is clear that contaminat ion present In 
the gold mine wastes has appeared In stream 
sediments. p lan ts and algae and in lower in
vertebrates," say Coller and Deacon . 

" Yabbies and fish contained suffi cient 
concentrat ions of mercury and methylmer
cury to justify the Health Department's 
advice in 1975 that people should not eat 
more th an two meals of fish a week from 
Raspberry Creek and Gaffneys Creek below 
the A-I mine ." 

It IS generally accepted that fish do not 
methylate the mer cury themselves. They 
ingest it In the organ ic fo rm from water or in 
the food chai n. 

Coller and Deacon have clear evidence 
from their Raspberry Creek and Morning Sta 
studies th at formation of methylmercury 
com pounds from inorganic mercury occurs in 
the sedi ments. probably as a result of 
mi crobiological activ ity. 

Organic matter containing the methylmer
cury formed in this way provides food for 
detritus feeders such as invertebrate larvae . 
which. in turn, provide food for fish. In th is 
way. methylmercury " makes its way " up the 
food chain. The larger the fish the greater the 
concentrat ion of methylmercury In its tissues. 

A study presented at a rece nt sem inar in, 
Melbourne, " M ercury in the Environmant" 
(Royal Australian Chemical Institute 
Anal ytical Group), by the Env ironment 
Protection Authority indi cates that in Lake 
Eildon . at least, there are many fish 
containing mer cury levels well above the 
statutory health limits. 

Coller says the fish analysed in the 
Monash study were very small and were from 
the headwaters of th e Eildon. Even so. their 
mer cury and methylmercury levels were 
approa ching the NH&M RC limit. 

The methylmercury levels in fish and the 
evidence of free mercury metal in ta ilings at 
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Morning Star and at depth in the discharges 
from the old concentrator at Raspberry 
Creek, he says. support the view that there 
are reservoirs of mercury in the goldfields 
which are feeding the sediments, and "will be 
a continuing problem for years to come," 

Coller and Deacon are currently studying 
the situation at Bendigo (one of the larger 
goldfields) where there is evidence that 
housing estates have been built on tailings 
dumps. 

" The significance of this has still to be 
deterrnmed." Deacon says. " It seems to us 
that Bendigo should be the focus of a major 
study. not only of mercury levels in the soil . 
but also of mercury levels in vegetables and 
other food , and in the hair and blood of 
people hving in the affected areas . 

"It may be that people can tolerate these 
mercury levels, But obviously it is a problem 
that ought to be investigated. It is relevant to 
any proposal to build estates on these tailings 
dumps. 

" W e would like to conduct a large-scale 
study. but we haven't the funding ," 

The high levels of mercury found in 
sediments and concentrates at Victonan 
goldfields are a legacy of the stamp battery 
amalgamation process III which mer cury was 
used to separate gold from sands and ore. 

Gold particles wetted by mercury adhere 
to each other and to copper plates that have 
been coated with mercury. 

To ensure that they got as much gold out 
of the ore as early as possible. the Victonan 
miners used mercury at every stage of the 
stamp battery process - a procedure which 
IS largely superseded in South Africa and was 
banned on environmental grounds In the US 
III 1970 

In the South African and American 
processes, cyanide IS used to separate gold 
from sands . and the use of mercury is 
restricted to the last stage of the process. 

Cvarude too has its hazards , Coller says, 
but "it doesn't have a continuing involvement 
m the environment Unlike mercury, it can be 
destroyed. If 11 escapes into water It tends to 
re converted by oxygen to carbon dioxide 
and ammonia, which are harmless com
po unds ." 

Although there is some evidence of 
cyanide treatment of gold mining waste at 
Victorian goldfields, he adds , there IS no 
evidence of detectable cyanide levels - cer 
tainly not at a level that could affect people. 

Coller believes It should be possible for 
VIctoria to follow the South African and 
American example and restrict the use of 
mercury In gold mining to the last stage of 
the gold recovery process, The mercury could 
then be recovered from the final-stage waste 
and recycled. 

" I t may be that current gold mining 
operations are so small in Victoria that a 
change in method is not necessary." he says, 

"We have no rahable figures of mercury 
usage at the present time, but we can guess 
that It' S of the order of 100 kilograms a year 
at most. 

" That compares With a rough estimate for 
total human usage of about rune tonnes. 

" A SImilar amount, perhaps more . comes 
from natural sources. along With mercury 
from burnt fuel and in ground water. " 

The Monash mercury study, which is not 
MONASH REVIEW 

funded at present. is a multi-discipline project seminar in Melbourne on mercury pollution. 
involving the chemistry department and the Proceedings of the seminar are to be 
Graduate School of Environmental Studies. published 
Eight M . Envir. Sc. candidates have taken A report on the Lerderderg River study has 
part so far in the study. been submitted to the Ministry of 

Papers on the Raspberry Creek and Conservation , The research has since been 
Morning Star aspects of the research were publ ished in the international journal 
presented by Coller and Deacon at the recent Environment Pollution. 
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Improving 
the flow 
of oil 

YOU may have noticed that oil seems 
thinner on very hot days and is harder to 
pour in cold weather. 

The flow problem at low temperatures is 
due partly to an increase in the viscosity of 
the oil as the temperature falls . But it may 
well be that the main reason is the presence 
of wax in the oil. At low temperatures. the 
wax tends to precipitate. partly solid ifying the 
oil into a gel. 

The problem is of particular concern in 
Australia because of the high wax content of 
our local crude oil and its distillates, diesel oil 
in particular. 

The waxy nature of Australian diesel fuel is 
a headach e for farmers . Many have 
complained that the ir tractors don't operate 
well on cold days. Wax in the fuel clogs up 
the engine , and some even finds its way into 
the crankcase. 

One way of overcoming the problem is to 
add what is known as a " flow improver" - a 
polymer additive that can be added to the oil 
to impr ove its flow properties. 

'The waxy nature of Australian 
diesel fuel is a headache for 
farmers. Wax in the fuel clogs 
up their tractor engines on cold 
days.' 

A number of these " f low improvers" have 
been developed and are on the market. but 
none appear to be effective enough to suit 
Australian conditions. according to Monash 
chemical engineer, Dr Alan Holder. who is 
work ing on the problem with research assis
tant RU8$sll Mills . 

Holder and Mills are carrying out fun 
damental research on the properties of "flow 
improvers" . 

They have synthesised and tested a 
number of polymer additives. Two of these 
additives appear to be more effective than 
the commercial products they have been able 
to obtain. 

Holder says the " f low improvers" 
synthesised at Monash work by altering the 
crystal structure of the wax as it comes out of 
solution. 

"Wax normally comes out of solution as 
long. large. thin plates, somewhat like a sheet 
of paper." he says. "They 'intergrow' to form 
a gel which stops the oil from flowing. 

" Only a small quantity of wax is needed to 
change the oil from a flu id to a sort of plastic 
solid which isn't easy to pump. 

" If the 'flow improver' is added to the oil 
before the wax starts to come out of solution, 
it alters the crystal structure of the wax. 

"Massive crystals form instead of th in 
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(Above) research as sis tant Russe ll Mill s tests 
the behaviour of a "flow improver" under 
di fferent temperature condition s in a speciall y 
co ns truc ted cooling cham ber. (Right) Dr Alan 
Holder (s tanding) and Milt s eoiust the fto w rete 
of chemicals fed into a reector vessel. 

Phot os: Jutie Fraser. 

plates. As a result the oil stays flu id down to 
much lower temperatures. " 

Holder and Mills have analysed the 
molecular structure of the " flow improvers" 
they have synthesised, and are attempting to 
ident ify the active component in each. Assis
tance with this part of the project has been 
prov ided by Associate Professor Ian Rae. of 
the Monash chemistry department. 

An add itive . however, may perform satis 
factorily in the laboratory. But there is no 
guarantee that it will perform as well in the 
field . 

The standard tests used at present - the 
"cloud point" test (the temperature at which 
oil becomes cloudy because of the onset of 

'Only a small quantity of wax is 
needed to change the oil from a 
fluid to a plastic solid which isn't 
easy to pour.' 

wax precipitation) and the " pour po int" test 
(the temperature at wh ich suff icient wax 
precipitates to cause a problem) - are 
inadequate. Holder says. 

Crucial to the actual performance of the 
additive. he says. is the cooling rate . 
Somewhat different wax crystals are 
produced if the oil cools very slowly than if it 
cools quickly. 

To test the behaviour of an additive under 
different temperature conditions. Holder and 
M ills have built a "walk-in" cooling chamber. 
The chamber enables them to vary cooling 
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rates over a temperature range of minus 20 
degrees Centigrade to plus 35 degrees 
Centigrade . They can also introduce 
temperature cycles to simulate more realistic 
conditions tha n present tests permit. 

" As far as I'm aware there is no other 
equipment like this available in Australia:' 
Holder says. 

The Monash researchers are confident 
that. as well as producing better additives. 
with further research they will be able to clas 
sify them accord ing to their performance un
der different conditions - a more realistic 
situation than exists today. 

The research has been funded to the 
extent of $70.000 by NERD DC grants. 

Pnnted by Standard Newspapers for Mona sh 
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