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TROPICAL GLACIERS
 
If asked, "Where would we find the glaciers closest to Monash 1" 

we would probably. and rightly. say "In the peaks and alps of New 
Zealand. in the cool southern latitudes of the 40s" 

But the glaciers nearest the Austral ian 
coast are in the Carstensz Ranges of West 
Irian, on the island of New Gu inea . 

The Cerstensz and Meren Glec lers, at 
lati tude only 4 0 south , and height close 
to 4500 metres, are among the world's 
tropical glaciers. 

Jan Carstensz, of the Dutch East India 
Company, in 1623 was the first to sail 
the south coast of New Guinea from west 
to east , though he failed to recognize the 
strait in the east that Torres the Spaniard 
had sailed through in 1607. 

Ten m iles inland {in fact it is nearer 
50 miles} Carstensz noted a very high 
mountain range, white with snow , which 
he thought a very singular sight, being so 
near the equator . 

The Car stensz Glaciers Exped ition 
1971 /72 , on a grant from the Australian 
Research Grants Committee, visited the 
area from December 1971 to March 
1972, partly to make observations on 

The eester» ridge 01 Ihe Carstensz Pyramid - end 
Jim Peterson . Peterson and surve yor Ted And erson 
climbed to the lop 01 the Pyramid and set UP e 
surv ey merk On Ihe hIghest point In S.£ .Asia . Their 
survey esteblished the height a/ 4884 metres. 
(Pnot o: RIChard Mugg lelon) 

g lacia I behav iour for the International 
Hydrological Decade. 

Dr. J. A. Peterson, lecturer In 
Monash's department of geography, join. 
ed the party as geom orphologist, and 
studied the records on the ground of past 
glaciations. 

Th e interest ing first outcome of his 
investigation is that about 10,000 years 
ago, the Carstansz glacier had advanced 
down the valley to a level of about 1700 
metres-far lower than it is today, about 
4200 metres. That makes this probably 
the lowest of tropical glaciers in the 
world at that time or since . 

Since then, in Holocene t ime , the gla
ciers have made at least two major 
advances . At the moment they are reo 
ceding, and have been reced ing for the 
past 35 years or so, according to the 
expedition 's glaciologist (J . Bennett, of 
the University of Melbourne) . Cairns left 
by previous observers in 1936 and in 
1962 are now well ahead of the glacial 
terminals. In those 35 years the Meren 
has retreated about 1500 metres and the 
Carstensz about 700 metres. 

Peterson says that a large quantity ot 
data, not on Iy field measurements but 
samples of soils, sediment and peat , as 
well as plants and rocks and a few skele
tons of modern animals, remain to be 
examined in deta il. 

Analysis of the fossil pollen grains 
from the peat cores is expected to yield 
an interesting vegetative 
area. 

history of the 

Second expedition 

Peterson led a second team to the 
glaciers in the summer of 1972-73. The 
pa rtv sought further evidence for fluctua 
tions in the glaciers, and investigated the 
taxonomy and ecology of algae colonies 
living in the glacier snouts. They collected 
water samples from Ice cores for analysis 
of oxygen isotopes . 

Hav ing reached the top of Carsten sz 
Pyramid , the third party to have dona so, 
the climbers now claim to know the he ight 
of it . According to the survey, it s trian
gulations and adjustments, the surveyors 
put it at 4884 metres, at any rate the 
highest point between the Himalayas and 
the Andes . 

The earlier survey was extended so that 
much of the future monitoring of the ex
tent of the ice can be done by a ir photo
graphs. 

The retreat of the Carstensz glaciers is 
in general accord with the recession of 
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tropical glaciers during this century ; ac
cording to Peterson, that is probably due 
to a warming of the earth 's climate rather 
than to reduced snowfall. 

A major concern to atmospheric 
scientists is whether and to what extent 
the general warming is l inked with the 
man -made increase of carbon dioxide and 
dust in the air. 

So, in keeping track of the cl imatic 
changes in the atmospheric 'heat-engine', 
data from such remote, high and tropical 
places as the Carstensz area in West Irian 
are especially useful. 

This expedition, like the first, was very 
much a co-operative effort. Ted Ander
son , the surveyor, came from the Uni
versity of New South Wales ; Sam 
Mustamu from Unchen Univers ity , Re
public of Indones ia . Photographer on both 
occas ions was RiChard Muggleton. of 
Preston and Northcote Community Hos
pital, Victoria. Logistic support was pro 
vided by Freeport Indones ia lnc ., a mining 
company in the area. 

Dr . Uwe Radok. of Meteorology, Uni
vers ity of Melbourne. co-ord inated both 
exped itions . 

The Norlh Wall Glac iers On the Carstensz ranga s, 
looki ng nonn-wes) , wilh Meren Glacier on the. rl gM . 
The valley In the fo reground was covered With Ic e 
in 1936. (Photo : Richard Mugglelon) 

f\ 
' C a p e Yo r k 

RESURRECTION
 
In the transformation of Melbourne 

from yellow to green when the rains 
came in February , the leaves did not 
themselves change color. 

The flowering plants that most of us 
know are ca lied homiohydrous-that is. 
while they are alive their cells have and 
require a more or less constant moisture 
content, regardless of the changes in 
their environment; we can think of it as 
100 per cent internal relative humidity . 
(The comparable property in animals is 
nomiothermet-s-e constant normal tem
perature as i n birds and mammals , in
cluding man). 

The hardiest flowering plants do not 
survive dehydration below 85 per cent 
relative hum idity-most will fail at 
humidities only a little short of 100 per 
cent. 

What Melbourne saw in February was 
regrowth from the shrunken growing 
points of the perennials, and new growth 
from the fallen seeds of annuals. 

Mo!;t flowering plants behave that way , 
but not quite all. 

According to Dr. Donald Gaff of 
Monash's botany department, he had 
found in the literature up to 1970 some 
10 or 11 species of flowering plants. and 
several ferns, that were poikilohydrous
that is, whose moisture content varies 
with the humidity of the environment. 

(Again, in the animal world , the cor
responding property is poikilothermal: in 
the insects, reptiles and most marine 
animals, the temperature varies in res
ponse to the environment) . 

Though these plants go yellow or even 
black in the dry season, and remain so 
for weeks or months, they recover to 
green within one or two days of water-
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PLANTS 
ing , hence the common name " resurrec
tion plants". 

Gaff points out that they are not neces
sarily desert plants-regrowing from long 
dormant seeds-but natives of rocky soils 
and outcrops in the sub-tropics where 
summers are wet and winters dry. 

Most of them had been reported from 
southern Africa, and reported rna inly by 
amateur naturalists . But they seem not 
to have been seriously studied; they were 
generally regarded as curiosities. 

So in 1970 Gaff took leave to southern 
Africa to see the plants for himself in 
their environment, and to bring back sam
ples for deta iled study . 

After six months in the field, he had 
recovered the known four species of 
grasses, and discovered 11 more of the 
resurrection flowering plants, as well as 
seven more ferns. 

Gaff found that, in the leaves of resur
rection plants, dehydration in the field fell 
to values between 30 per cent and 7 per 
cent relative humidity . Tests to the limit 
of hardinoss in the laboratory showed that 
the least hardy survived down to 15 per 
cent. while most of the species tested 
w ithstood levels close to 0 per cent R.H. 
(no moisture at altl). 

Perhaps more important economically 
was the discovery, in his 11 new species, 
of four species of grasses, which, he says, 
occupy a very special ecologica I niche
sha ll ow soils on rocky surfaces. Perhaps 
they would be useful as pastura; possibly 
in sub-tropical northern Australia. 

Two species have since been found in 
Australia, both in the Northern Territory, 
one at Alice Spr ings and one in Arnhem 
Land. Both are grasses-Tripogon and 
Micraira species. 
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Gaff is searching for the mechan ism 
of this method of surviva I: as far as he 
knows, the only other scientist seriously 
working in these curiosities is Professor 
H . Walter of Stuttgart. in West Germany. 

So far it is known that, whereas in the 
annuals the protoplasm changes and 
d ies , and in the perenn ials the protoplasm 
dies back to one or two buds , in these 
resurrection plants, the leaf protoplasm 
dries out and passes into a dormant state , 
which m ay last for a year or more. 

It is also known that the resurrection 
plants respond to ths end of drought in 
one or other of two ways: 

• Some, though retaining the chloro
ohvt , turn from green to black ; on restora
tion with water, the leaves return to green 
within a day . 

• Others, that do not retain the 
chlor ophvl, go yellow; on restoration, the 
leaves expand, while still yellow; then, 
after a further day, they resynthasise the 
chlorophvl and return to turgid green. 

From his observations in the laboratory. 
assisted by Dr. N. D . Hallam and Dr. 
Terry O'Brien of Monash's botany de
partment, and Dr. Tom Neales of Mel
bourne University's botany department, 
Gaff now suspects that in those that re
tain their color, the green chlorophvl, the 
protoplasm shrinks in volume, ra ther like 
a concertina, whi Ie retaining the essen
tial sub -cellular structure. But in those 
that lo'se their chlorophvl, the structure 
of the protoplasm is broken down or dis
assembled , and 'stored'; then. on wetting , 
the bits are reassembled or rebuilt. 

But this is only a start in his search 
for a mechan ism that fu Ily describes the 
process . 

As to their economic importance , Gaff's 
hopes rise as his work continues. 

Assuming that the dried protoplasm 
(which is not chemically destroyed) re-
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Greterost/gma plant aglneum, a Sou th 
Alrican species ot resurtectlon plant . 
The specimen has been In the Monash 
labo ratory si nce t 970; tne photograph 
sho ws Its shri velled state after i t had 
been dehydrated. 

ta ins its nitrogen and its vitam ins , it 
hould reta in its full nutritive value . 

-. If that could be proved , then here could 
be a useful hay , stored perhaps in
definitel y in a dry state, and fed out 
when w etted . 

Though the natural habitat of these 
plants is sub -tropical. they may succeed 
in the dry summer parts of Australia , for 
example the Riverina. But. to test that 
would take a ten -year program of tri aIs 
in th e field. 

No wonder the work is sponsored for it s 
po ssible use by the Rural Credits Dev elop
ment Fund of the Reserve 8ank and by the 
Water Research Foundation . as well as for 
its science by the Austra lian Research 
Grants Committee. 

Information offi cer Keit h Bennetts and 
Monash Review edllor Gl lber! Vasey 

dis cuss the lea llels " Facts 
about the Universit y". 
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DID YOU KNOW 7 
THAT in Monash's gardens and 

grounds some 50.000 native trees 
and shrubs have been planted . A 
list. w ith an accompanying map. 
shows more than 100 species in 
the central area- around the build
ings and in the courtyards. 

THAT Monash has five halls of resid enc e 
with a capacity of 861 students . Th ey 
are named af ter Australia's first prime 
m in is ter Deakin, the wheat breeder 
Farrer. th e explorer Howitt, th e painter

\ Tom Roberts, and the writer Henry\ \ 
Hand el Richardson.

\ THAT Monash Un iv ersity Un ion, as the 
extra- curri cular cent re for students and 
staff . provi des facilit.ies for approxi 
mately l60 clubs and soc iet ies, sport
ing c lubs and general student 
committees. 

THAT the Univers ity 's ar t collec :ron 
valued at about Sl80,000 - is d is
played at many pla ces throughout the 
Univers ity . A repr esenta t.ive list of the 
works , including sculpture, stained 
gla ss, and ' things ', has been prepared . 

THAT the Un iversity 's Great Hall , Rob ert 
Blackwood Hall , attracted some 40,000 
listeners to over 50 con certs of various 

3 

Al ter the pol had been soa/(ed In weter (or 24 hours, the pl ant had t uuv 
rec overed Its l orm and co lo r, and retumeo to abou t thre e times Its tormer 
s ize . The /1'10 piCWres are e: epprox im ately the same sc ete. 

kind s in 1972. Adding conferences, 
exhibitions, lectures, graduations, the 
total usage averaged three times a 
week . 

THAT a model and photographs of the 
Alexander Theatre at Monash were 
sent to the USA for public display 
marking the open ing in 1972 of the 
Kennedy Centre for the Performing 
Arts in Washington. and THAT the 
theatre is engag ed. on av erag e, four 
nights a w eek for 48 weeks In the 
year . 

THAT, though Monash is a sec ular in 
st itut ion, and has no denominational 
colleg e on it s campus, it has a Religious 
Centre-the venue of a wide range 
of religious and philosophical func 
t ions, including some 250 weddings a 
year] 

THAT Monash's gardens are the per
manent home or the temporary rest
i ng pla ce for an increasing number of 
birds . A bird-list, recentl y prepared . 
shows some 84 spec ies, 73 being in· 
d igenous Austral ian s. 
Eight single-she et pamphlets , un der 

the general title " Fact s about the Uni
ver sity " , have been prepared on th e sub
jects men t ion ed above . 

The Informat ion 0 fficer w ill be happy 
to send cop ies to reader s interested in 
any or all of them . 
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"He ISys he grsdualed Master 01 Environmental Science • . •" 

ENVIRONMENTAL STUDIES FLOAT
 
Monash's postgraduate course in en

vironmental science began in March 
this year w ith 58 starters, 18 doing it 
full-time in two years; the rest , taking 
time off from their gainful employment. 
will take up to five years to finish the 
course. 

The course is open to graduates in 
almost any faculty, subject to selection by 
a board of studies established for the 
purpose of controlling the degr ee, Master 
of Environmenta I Science. 

The id ea is to provide environmental 
'dep th in the field of one 's professiona I in
terest. for example in engineering , 
chem istr y, zoology, law, socio logy ; and 
breadth by acquaintance with as many 
other disciplines as possible-some pres 
cribed, others chosen. 

Of the nearly 30 courses offered , 
candidates will do , say, eight to ten units 
in first year, four or five un its and a minor 
thesis in second year, 

The offered courses range in interest 
from chemistry to economic s, from air, 
water and soil to wildlife management, 
wastes and noise. 

Dr, E, H, M, Ealey, senior lecturer 
in zoology, is in charge of the course ; 
Professor J . W . Warren of zoology is 
chairman of the board of studies. By 
rearrangement of duties, specialists from 
atl over the university will pro vide the 
material for the course--a substantial 
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exer cise in co-operation and organisa tion . 
In that sense , the study of the environment 
on the campus will reflect the operations 
on the environment in politics and society. 

Among those who are returning to their 
stud ies in th is course, the 14 engineers 
and three arch ite ct planners range from 
new graduates to men in government de
partments and consultants' offices, and 
one deputy sh ire engineer . 

Twenty-three come from the general 
area of science, and 18 from the human
it ies- including one lawyer, a practising 
barrister , 

Ages range from early twenties to m id 

Student guides 
Last year more than 1000 visitors 

came to Monash, just to see it, and to 
see it at work (quite apart, that is, from 
Open Day, when some 15,000 visited 
us). 

They came in groups, the parents ' 
clubs, in twos and threes, and in singles, 
the ov ers eas visitors. 

To show them round in an intelligent 
way , we have a team of student guides, 
15 or 20 volunteers, informed but in
formal , who can be called on outside the 
hours of their academic commitments . 

On average, each guide does about 
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40s . The engineers are men, the rest 
abcut equally divided between men and 
women ; a husband and wife (engin eer 
and biologi st) have t.eamed for the 
course. 

Field work includes projects a 
Western Port Bay , Port Phillip Bay, the 
proposed Newport power house . 

It is fair to say that at Mona sh, and 
at other universities in Au stralia, in
terested professional s are taking seriously 
the methods of studying the environment 
and of anal ysing man 's effect on it. 

The effort is based on the assump
tion that it is high time, but not too 
Jate. 

two rounds a month, just for the pleasure 
of it; they are paid only for the 10 hours 
of duty on Open Day. 

The idea of student gu ides came to 
the Vice-Chancellor on visits to campuses 
in the USA, The guides were first re
cruited at Monash in 1967. 

Readers of Monash Review should 
know that they and their friends are 
welcome to visit Monash, and enjoy the 
benefit of being shown around. Two or 
three day's notice is usually sufficient to 
secure the services of a guide. 

Enquiries should be sent to Miss 
Adrienne Holzer, administrative assistant 
to the Vice-Chancellor (544·0811 , ext . 
2002). 

Pri nted by Brown Pri or An derson 
for Monosh University, Melbournp 


