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MONASH geologists have collected 

samples from a huge mineral deposit 
in the ocean depths off Western Aus
tralia. 

In a limited dredging operat ion aboard 
the Australian Navy frigate HMAS Di8
msntins, they scooped up more than 
1000 manganese "nodules". 

Similar nodules found in other parts 
of the world have been proved to con
tain iron as well as manganese and also 
traces of copper, cobalt , nickel, gold, 
uranium and platinum . 
• The man in charge of the prospecting 
expedition, Dr. Larry Frakes, says in
vestigations show the nodules are thickly 
scattered over 600,000 square kilometres 
of the ocean floor . 

" Alt hough they are a common occur
rence throughout the world , there are 
few places on the globe where you find 
them in such density over such a large 
area, " he adds. 

Frakes, a senior lecturer in the Mon
ash department of earth sciences, says 
the feasibility of "mining" the find de
pended on the percentage of valuable 
trace metals in the nodules. 

This varied from deposit to deposit 
throughout the world but would probably 
need to be at least three per cent to 
make the complex recovery procedures 
worthwhile. 

The Western Australian bonanza is 
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Dr. Larry Frak es (Ielr) and Ph .D. student Jim Granath with some 01 tne manganese nodUles Ihey 
brought back lor stu dy. INSERT: rhe recovery sco op is lowered trom HMAS Diamentina. 

Minerals 
,scoop' off 
Australian 
coast 
about five kilometres below the ocean 
surface and stretches from 240 to 1600 
kilometres off the coast. 

"With the right concentration of trace 
metals, there is no doubt th is would in 
future become a major source of those 
metals, " predicts Frakes, who was as
sisted in his marit ime "fossick ing" by 
Ph.D. student Jim Granath. 

"An important factor is that part of the 
deposit is quite close to Perth and Fre
mantle, giving easy access to port and 
potential refining facilities . 

"The only comparable deposits found 
elsewhere are far from such facilities-in 
the Pacific between Panama and Hawaii 
and east of the Philippines . 

..Another plus is that the Western Aus

tralian find is located where the seabed is 
generally flat and featureless. The Pacific 
deposits are in a region of undersea 
mountains, making recovery more com
plicated ." 

So far, submarine manganese nodules 
have not been commercially exploited. 
Collection and refining techniques have 
yet to be perfected. although U.S., 
Japanese and French experts are all 
working to solve the problems. Research
ers in the Monash department of chemi
cal engineering have made considerable 
advances in work on a workable commer
cia I refining process. 

Because water pressure at the depth 
the nodules are located is a crushing 
10,000 lb. per square inch, recovery 
operations would have to be controlled 
from the surface. 

The Australian Bureau of Mineral Re
sources, Who sent chief geologist Dr. 
Neville Exon on the Diementlne voyage, 
is analysing nodule samples to establish 
the percentage at valuable trace meta ls 
they contain. 

The Monash department of earth scien
ces is also carrying out chemical analysis 
of nodule samples to determine copper / 
nickel /cobalt content. 

Frakes and honors student Geoff 
O'Brien will study them with scanning 
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Freeze test 
clue to origin 
of meteorites 

A MONASH metallurgist believes he 
has evidence which could settle II 

scientific controversy over the origin 
of i ron meteorites. 

He is conv inced they come from with
in our own solar system-probably from 
the encircling asteroid belt-and not, as 
some scientists have suggested, from the 
depths of outer space . 

Dr. Richard Jago, a lecturer in the 
University's department of materials en
gineering , says his proof comes from an 
experiment in which he subjected a sec
tion of cut and polished iron meteorite to 
extreme cold. 

This caused changes in the metal that 
wou ld have been already evident if the 
meteorite had passed through the even 
lower temperatures of outer space on 
i ts way to Earth. 

"Temperatures within the solar system 
range from extremes of heat near the 
sun to about -100°C at the outer 
limits," he explains . . 

" Bu t beyond the solar system. in outer 
space, they drop even lower, to about 
_269 °C . Th is is four degrees above 'ab
solute zero', the temperature at which 
even the movement of atoms is frozen to 
a standstill. 

"By immers ing the piece of iron me
teorite in liquid nitrogen, I brought the 

BEFORE : Microscope plcrure shows different 
" stra ra" in the melal 01 a cut and polished 

sec tion of ir on meteorite. 

AFTER: Change caused by subjecling it to 
sub-soter system tempereture, 

temperature down to - 19 6° C-not as 
low as in outer space but lower than any 
conditions inside the solar system. 

"The fact that this caused a change in 
the meteorite metal indicates that it was 
never before subjected to cold more ex
treme than that found within the solar 
system." 

The fragment Jago tested came from 
one of the famous Cape York meteorites 
found in Greenland. Eskimos led the 
polar voyager Peary to the first two in 
1894 and others have been discovered at 
intervals since, the latest in 1963. 

The Cape York group, weighing from 
7·8 kilograms up to 31 tonnes, are 
thought to have struck the Earth In a 
"shower" in prehistoric times. 

Jago says there is little doubt that if 

meteorites do originate within our solar 
system, they come from the asteroid 
belt-a mass of "rubble" encircling the 
sun on an orbit roughly parallel with 
those of the planets. 

"It Is presumably the debris from a 
collision between small planetary 
bodies," he says. 

Scientists speculate that pieces of the 
debris frequently collide and are knocked 
into an eccentric orbit that puts them on 
an inev i tab le collision course with the 
Earth. 

"While t.he theory is still unproved, 
the results of the Monash experiments 
seem to confirm that the search for the 
origin of meteorites can now at least be 
narrowed down to the solar system," 
says Jago . 

He adds, however, that his results 
must be viewed with some sc ientific 
caution until confirmed by similar freez
ing tests on more iron meteorite samples . 

With this in mind, he is at present 
hunting for new finds in Australia. 

Magnetic 
While stony meteorites are often hard 

to recognise because of their similarity 
to surrounding rocks, the iron ones that 
Jago is studying are conspicuously 
heavy and always magnetic. Color may 
vary from brown-black to a rusty brown. 

Both types may show characteristic 
markings like thumbprints, which result 
from surface melting when the meteorite 
is braked by the atmosphere on its 
descent to Earth . 

" M eteor ites are not as uncommon as 
most people think," Jago says. "One 

Minerals 'scoop' off coast 
Irom previous page 

electron and light microscopes and X-ray available ob ject. Others join it. gradually 
diffraction techniques . building up to form nodules . Where 

" W e' ll be trying to find out, by study nodules are thickly scattered, as off 
ing the combinations of the various Western Australia , they join together in 
minerals with oxygen, how the nodules some areas to form an unbroken crust. 
were formed," explains Frakes . "This theory is supported by the fact 

"There are two theories: one is that that all nodules examined have some 
they came from concentrations of metals form of nucleus, such as a piece of 
in seawater after submarine volcan!c rock, a shell, or a shark 's tooth. 
eruptions, 

"A thin veneer of nodule material has 
even been found on World War II 
shells that have been dredged up after 
many years under the sea." 

The W.A. dredging operation was 
carried out over 10 days in late January 
and early February, using a perforated 
metal scoop at the end of many kilo
metres of wire cable. Samples were taken 
from eight locations ranging from 240 
to 630 kilometres south of Perth round 
to 1600 kilometres west. 

"The second, which I favor , is that 
the metals were extracted from normai 
seawater in a complicated process taking 
hundreds of thousands of years. ) 

" Th is theory suggests that as a micro / 

scopic flake of clay settles through the 
ocean, it attracts a single metal ion from 
the water. Gradually the flake is buried 
deep in seabed sediment as more flakes 
settle on top of it. 

"At a certa in depth in the sediment all 
oxygen atoms dissipate, the metal ion 
breaks free and. in search of oxygen, 
percolates up through the ooze until it 
once again reaches the water. 

"There it combines with oxygen to 
form an oxide and attaches itself to any 
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estimate puts the daily influx at about 
100 per day for Earth, although unfor
tunately more than 99·9 per cent of these 
are never found." 

Man has not always regarded these 
"stones from the sky" as suitable sub
jects for scientific study; in early times, 
they were sometimes even enshrined and 
worshipped. In France, in the Middle 
Ages, it was thought necessary to chain 
them up to prevent their escaping. 

The academic interest in meteorites 
is that, apart from man's relatively recent 
acquisition of moon rocks, meteorites 
represent the only source of extra-terres
trial material available for study. They 
contain clues to the earliest cosmic pro
cesses . 

low-magnification photographs taken 
by Jago show the lamellar structure in 
the Cape York meteorite. For a large 
class of irons, the more slowly the -meteo
rite cools the broader are these lamellae. 
so measurements of lamellae width lead 
to an estimate of the cooling rate of the 
meteorite when it was part of a much 
larger, molten body. 

In the case of the Cape York specimen, 
the cooling rate has been estimated as 
2°C per million years I 

Electron microscopy of thin slivers 
taken from meteorites is Jago's special 
interest. These slivers, or "foils", yield 
information of fine structure of ma
terials down to near-atomic dimensions. 
Using the department of material en
gineering 's new JEOl 100C transmission 
electron microscope, magnifications of up 
to a quarter of a million times can be at
tained. 

These electron micrographs show 

Once a dredging technique had been 
perfected, the scoop brought up more 
than 500 nodules in a single lift. But 
here were early troubles. 

Because of the extreme water depth, 
getting the scoop down and up again 
was a three-hour operation either way. 

Frakes was aware before the expedi
tion that the nodule deposit existed. In 
1970 he carried out research aboard the 
U.S. National Science Foundation survey 
vessel Eltenin when the seabed in the 
area was "mapped" by underwater 
camera. The nodules show up clearly in 
the resu fling pictures. 

The ones the Monash team brought 

ABOVE: U.S. survay photograph 01 Ihe thick 
carpet 01 manganese nodules on tha ocean floor 

LEFT: Shading shows the 
off Western 
axtant 01 th

Australia . 
e nodule 
deposits. 
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Dr . Jago with a small iron meteorne end a cut 
and polished sect ion trom a larger one , showing 

how Ihey cons ist 01 "solid" metel, 

structura I faults, ca lied "dislocations", 
that move through a metal whenever it is 
deformed. The regularity of the dislo
cation arrays in Jago's micrographs in
dicate violent deformation. such as 
caused by the shock wave from an ex
plosion. 

Such shock waves can be caused by 
collisions between meteorites in orbit, 
he says. 

"What we want is as detailed a pic
ture as possible of the origin, orbit and 
prehistory of meteorites," he explains. 
"Information like this will help us under
stand far better the nature of our solar 
system." 

back with them range from about golf 
ball to cricket ball size, the largest 
weighing more than 250 grams. 

• Two researchers in the Monash de
partment of chemical engineering are 
vitally interested in the samples brought 
back by Dr. Frakes. 

They are senior lecturer Dr. Kook 
Nam Han and Associate Professor 
Frank lawson, who are working on the 
development of a commercial refining 
technique to extract the valuable copper, 
nickel and cobalt from nodules. 

Their work is an extension of studies 
caried out by Han at the University of 
California, Berkeley. for his Ph.D. thesis, 

They say they are well advanced on 
perfecting a refining method which ap
pears to be superi or to those so far pub
Iished in scientific journa Is. 

"Many different techniques have been 
tried, with varying success, by research
ers throughout the world," says Han. 
"These include chlorination, segregation, 
smelting, and leaching with either acid, 
reducing reagents. or ammonia . 

"We have tried all these except smelt
ing but research in our department is 
now concentrated on pressure acid and 
alkaline leaching." 
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Driver 
study reveals 

confusion 
A MONASH survey has discovered 

confusion among Victorian motorists 
over an aspect of driving they meet 
almost every time they take to the 
roads. 

It Is the problem of who gives way 
when one car turning right at an intersec
tion meets another turning left from the 
opposite direction. 

Of 1001 Melbourne drivers ques
tioned , opinions were split almost evenly 
on which vehicle had precedence. 

Their dilemma came to light during 
an investigation by the University's Hu
man Factors Group, a unit of the depart
ment of psychology, headed by Professor 
Ro'n Cumming. 

The group was collecting data for the 
first ha If of a before-and-after study of 
driver response to the introduction in Vic
toria of the Metcon traffic control system. 

Metcon involves phasing out the give
way-to-the-right rule and replacing it with 
a system of priority roads. Side roads are 
controlled by "give way" or "stop" 
signs and road markings. 

The research is part of a three-year 
study by the department of psychology of 
road user behaviour. It is due for com
pletion in late 1977 and has been sup
ported by the Australian Department of 
Transport with a $13B.000 grant-one of 
the largest research grants ever given to 
Monash. 

The present findings are based on a 
questionnaire survey of the 1001 Mel
bourne drivers and an analysis of driving 
habits at six suburban Melbourne inter
sections . 

Follow-up 
The project team, with senior lec

turer in psychology Dr. Thomas 
J. Triggs as principal investigator and 
Dr. Robert K. McKelvey as senior re
search fellow, conducted the surveys 
early last year. They monitored some in
tersections controlled by old -style stop 
and give-way signs and, for comparison, 
others governed only by the give-way-to
tha-riqht rule. 

They are at present repeating the study 
following the installation of Metcon signs 
and road markings. 

Discreetly-placed TV cameras recorded 
driver behaviour. Data from videotapes 
was fed into a computer for analysis. 

Investigators recorded 22,000 traffic 
" confli ct s" between 7 a.m , and 6 p.rn , 
on a Tuesday. Wednesday, Thursday and 
Satu rday. Th is gave a va riety of traffic 
densities. 

In the "who gives way?" situation 
causing so much uncertainty, Victorian 

continuad next page 
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In the overtaking situations there was 
an obvious increase in both single andDriver confusion multiple vehicle passing manoeuvres on a 

Irom prev ious pege 

Road Traffic Regulation No . 603 (1962) 
clearly gave priority to the RIGHT-turning 
vehicle, says the study group's report. 
It was apparent, however. that this fact 
had not been communicated to the driv
ing public. 

It was ' a problem Metcon would not 
solve, they point out . 

To add to the confusion , the rule in 
the adjoining states of N.S .W . and South 
Australia gave preference to the vehicle 
turning LEFT . 

"There appears to be a need for a 
separate effort to identify, resolve and 
publicise the proper reso lution of con 
flicts of this kind," the report recom
mends. 

It says introduction of Metcon should 
prove a success in reducing intersection 
collisions. 

Investigations revealed a significantly 
higher observance of traffic rules where 
an intersection was controlled by signs. 

In particular, drivers entering the 
traffic stream from a side road seemed 
more inhibited about committing viola
tions when there was some degree of 
externa I control , says the report . 

"This might be regarded as at least a 
secondary indicator of a higher level of 
system confidence in controlled Inter
sections (as provided by Metcon} ." it 
adds. 

Rule-breakers 
While most motorists studied in ac

tion stuck to the rules at intersections, 
whether controlled by signs or not, a 
"somewhat disturbing" number did not, 
the survey discovered . 

This minority varied from 10 to 29 
per cent depending on the intersect ion 
involved . At one T-junction near a 
shopping centre, 41 per cent of drivers 
flouted the regulat ions. 

"This means that from one to three 
out of every 10 drivers encountered 
might do something that would not be 
anticipated by Imowledge of the formal 
rules." warns the report . 

While Metcon should improve intersec
tion behaviour, the survey indicates that 
Metcon-type signs give priority road 
drivers more confidence that they are 
protected from side road "intruders" . 
Th is could be reflected in increases in 
overtaking, says the report . 

The truth would not be known until 
such an increase in risk-taking actually 
eventuated. and was then related to fre
quency of collisions and more subtle 
threats to driver health such as stress
induced diseases. 

But the study showed there was al
ready an increased inclination by drivers 
to overtake through controlled major 
intersections and to "trespass" in the 
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opposing traffic lane in partially con
trolled road segments. 

Another possible drawback to Metcon 
was that drivers frustrated in trying to 
enter a priority road because of the need 
to give way in both directions miqht 
chance darting through dangerously-re
duced gaps in the traffic . 

This problem is one to be considered 
in fu ture resea rch. 

On main roads there were indications 
that priority habits had already bu ilt up . 
When governed only by the give-way-to
the-right rule , a fifth to a quarter of main 
road drivers failed to give way under any 
circumstances . 

In some instances. the report adds. 
this could have been because the side 
road driver technically had r ight-of-way 
only when he was moving . 

For its questionnaire survey of 1001 
drivers. the Human Factors Group hired a 
Melbourne survey research firm to con
duct interviews. To obtain the final 
sample. they visited 4366 suburban 
homes during evenings and weekends. 

Drivers were first shown diagrams il
lustrating a number of driving conflicts at 
intersections and asked to say what they 
would do in each situation. They had a 
cho ice of three answers which involved 

• Proceed ing without changing speed . 
• Stopping or slowing down . 
• Accelerating. 
Shown a number of theoret ical over 

taking situations . they were asked in each 
case whether they would complete the 
manoeuvre or abandon it. 

From their answers, the presence or 
absence of road markings had a decisive 
influence on how threatened drivers felt 
by cars coming from their right, al
though they were still mostly hesitant 
about adopting the aggressive "accele
rate" response . 

4 

Psychology oeoenmen: senior technical ollicer Bill Mare (tett) and 9reduete essistant 
Pip Wisdom set up the TV cemere to monitor a Kooyong Roed intersec tion. 

protected or priority road. 
Drivers surveyed were rated against 

a key system describing various types of 
driver . Of the 1001, 373 scored 93 per 
cent or better on the key considered to 
describe how the model Metcon driver 
would deal with intersection problems. 

Such a "model " driver would make a 
decision based on the " opt imal combina
tion" of road rules. signs, markings and 
geometry known to apply, accord ing to 
the researchers. 

"The results offer room both for con
cern and encouragement if the objective 
is to produce this type of driver," says 
the report. 

Acceptance 
"Overall , the best interpretation of the 

driving population 's theoretical responses 
would appear to be that the priority road 
system, in its beginnings, is at least 
partially understood and that the mood of 
the road user is in the direction of ac
ceptance:' says the report . 

" The driver m ight not always say so 
when asked directly. but his discrimina
tive and choice responses to questions 
that depend on such acceptance are posi 
tive. " 

It remained t.o be seen if observa
tions of Metcon in action would tell the 
same story. 

Of the 1001 drivers questioned, 417 
accepted an offer to make their own 
general comments about subjects covered 
in the survey. 

Tabulated on a "number of mentions" 
basis, the most noticeable topics were 
105 indications that more publicity about 
Metcon was required. 35 that drivers 
lacked confidence in others obeying signs 
and markings, 110 in favor of Metcon 
and 85 against. 

And 129 references suggested a lack 
of confidence in other drivers generally . 
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MONASH gynaecology experts have 
designed a device which they believe 
could solve the infertility problems of 
thousands of Australian women . 

It is aimed at overcoming infertility 
caused by blocked or d isease-damaged 
oviducts-the two slender tubes leading 
from the female's egg -producing ovaries 
to the uterus . 

In conception, an egg is fertilised by 
male sperm in one of these tubes and a 
few days later travels to the ut erus, 
where it. completes its development. 

The new device consists of a 30 ern 
(about 12 in .) length of thin nylon tub
ing, only 1·65 mm (about /;, in .) in 
diameter. Th is is perforated at one end 
w ith dozens of tiny holes, each about one 
tenth the diameter of the average human 

hair. 
The gynaecologists plan to place a fer

t ile egg mixed with male sperm in this 
"micropore" tube and then implant it 
inside the female reproductive system. 

Using microsurgical techniques, they 
will insert it in one of the oviducts . This 
can be done through a small abdominal 
i nc ision . 

The theory is that while an oviduct 
may be too damaged to function nor
mally, it m ight still provide a satisfactory 
environment for fertilisation and early 
embryo growth in the micropore tube . 

Head of the Monash department of 
obstetrics and gynaecology, Professor 
Carl Wood, says the holes in the tube are 
designed to let through body fluids con 
tain ing essent ial nutr ients such as pro
tein molecules. 

But they are small enough to prevent 
the tiny egg from escaping and to keep 
out red blood corpuscles. 

The tube will be removed after three 
days and if it contains an embryo. this 
will be transferred to the uterus. 

Researchers hope it will attach itself 
' ') the uterus wall like a normally-pro, 
..luced embryo and continue to develop 
there into a full-term infant. 

Sheep testing 
In itial experimentation in the new tech

nique will be carried out later this year 
with sheep at the Department of Agricul
ture's state research farm at Werribee. 
Victoria. 

If successful. the results will be sub
mitted to various research bod ies and 
ethical committees before the program is 
extended t.o humans . 

Wood says malfunctioning oviducts 
are one of the most common causes of 
infertility in women. 

One est imate is that there are 20,000 
cases in Australia. 

Damage to the oviducts is usually the 
result of infection, he says. This could 
occur at birth, after an abortion, through 
contracting diseases such as VD or TB. 
or even while water-skiing. 

One of the research team's biggest 

ABO VE: Rad i ograp h sho wi ng di sease 
dam age. The tw o ov idu cts era norm al 
size where they meet the tr iangular· 
shaped uteru s but are d istended and 
blocked a t their e xtremitte s , 
BEL OW : Diag ram sh ow ing how the 
mic ropo re lube wI ll be used to ho ld 
en egg and spe rm wmte allow ing 
ovidu c l fl u id 10 fl ow throug h. 
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Solution to 
an infertility 
problem? 
problems-the perforating of the micro
pore tube w ith holes of the precise re
quired size-has been solved by Mr. Tom 
Wignall, of the CSIRO Division of Chemi
cal Physics. 

Mr. Wignall succeeded in punching the 
holes with a f inely-polished needle 
clamped to the moveable bed of a pre 
cision milling machine. The tubing was 
first slipped over a fine copper rod con 
nected to an electrica l circuit. 

The circuit was completed when the 
needle penetrated the inner wall of the 
tubing and touched the rod . This regis 
tered on a dial so the operator could stop 
before the needle's natural taper made 
the hole too large. 

Eight tubes have been prepared for the 
init ial experiments. 

Wood says the idea of overcoming 
blocked ov iduct infertility by "breed ing" 
an embryo in a micropore tube is novel. 
But chances of success are judged to be 
high. 

This is because the system ut.ilises 
the natural oviduct environment in the 
mother. 

Alternative methods such as " in vitro " 
("test tube") fertilisation or attempts to 
repair damaged oviducts by surgery in 
volve many more unknown factors . he 
says. 

"The only unknown factor in the pro
posed system is the influence of the 
rnicropore tube itself on fertilisation . 

" A lthough initial experimentation will 
be on sheep. the mechanical and tech
nical procedures necessary for the suc
cess of this procedure in the human are 
poss ible," Wood adds. 

" Human eggs at the ideal stage of 
fertility can be collected , the micropore 
tube has been made. the eggs can be 
placed in the tube . and the tubes can be 
inserted into human oviducts and re
moved painlessly three days 
out further surgery." 

later with

In the sheep experiments, 

In peritoneum 
the micro

pore tube w ill be placed in various sec
t ions of the oviduct and. if successful. in 
successively smaller portions . 

As well. tubes will be sited in the 
cavity formed by the peritoneum . the 
membrane lining the abdominal wall. 
Others will be placed in the uterus itself. 

These experiments are to determine 
whether fluids found only in the oviducts 
are essential for normal fertilisation. 
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Doubts about eyewitness memory
 
POLICE line-ups could be a basically 

inaccurate mathod of identifying crim
inal suspects, says a Monash psy
chologist studying the tricks played by 
human memory. 

His research shows that memory can 
fail by as much as 40 per cent if people 
are asked to recognise something out of 
the context in which they first saw it. 

And that as many as one out of three 
times people will wrongly identify an ob
ject (or person) sharing a common 
characteristic with one they have seen 
previously . 

The findings come from Dr. Donald 
Thomson, senior lecturer in the Monash 
department of psychology. He has spent 
eight years researching the problem of 
why people "forget" , using as test sub
jects hundreds of undergraduates at 
Monash, Yale, and Toronto Universities. 

His studies deal with episodic mem
ory, which concerns memory for per 
sonally-experienced events. 

Episodic memory contrasts with se
mantic memory, which is memory for 
items of general knowledge. 

All memory basically consists of ac
Quiring information, st.oring it and re
trieving it when needed, says Thomson. 
But his studies show that recall of even 
personally-experienced events often re
Quires time and Zc.r place "cues" to un
lock the details with accuracy. 

"This is not really surprising when 
you th ink about it," says Thomson. 
"Most people have been admonished at 
one time or another by a colleague. or 
even a relative, who complains: 'I passed 
you in the street the gther day but you 
hurried by without even a "hello": 

"If the encounter had taken place in 
familiar surroundings, say at work, there 
would probably have been instant recog
nition." 

In a series of 12 experiments, 500 un
dergraduates were asked to memorise a 
list of words or series of pictures. later 
they were shown them one at a time and 
asked if they recognised them as part of 
the study list. 

While the experiments used words and 
pictures, the findings could be equally 
applied to such things as faces and 
places, says Thomson. 

In all his tests there was memory im
pairment if a word or picture was Shown 
out of the context in which it was 
learned. The most detrimental effects 
were caused by changing around words 
with double meanings, known as homo
graphs. 

For .examp le, the study list included 
the words "copper ", followed by "zinc" 
and then "iron". 

During the test, students were shown 
"sweep", followed by "wash" and then 
" iron " . But because " i ron " was switched 
from its place in a sequence of metals 
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and included with one of household 
chores, many failed to recognise it. 

"Similar, though not as striking, re
sults were obtained when the words to 
be remembered were not homographs:' 
says Thomson, 

"The impaired recognition performance 
cannot be attributed to the absence 01 
information from the memory store be

cause when the words were kept. in 
context they were recognised. 

" T he importance of the research is 
that, contrary to previously-held view
points, forgetting is a failure 01 retrieval 
when it comes to recognising something 
like a word , face or place. In the past 
this retrieval problem has been thought 
to apply only to recall memory, such as 

Dr. Thomson uses a TV monitor 10 put student volunteers through a word recall test. 

Automatic 
voting 
system 

Students in the Monash department 
of computer sciance have designed a 
push-button voting system . 

It will be used in student elections. 
provide snap opinion surveys and decide 
referenda on issues affecting students. 

The system consists of a portable 
polling console that wi II be sited in the 
University Union, where it will plug 
into a land line connecting it to a Hewlett 
Packard 2100A computer in the Monash 
computer centre. 

Results will be known within 
minutes of the poll closing. 

The system ensures anonymity fo r 
voters and contains safeguards against 
a person voting more than once in each 
pol l. 

It has been dubbed MASER (for 
Monash Automated System for Elec
tions and Referenda) . 

Besides produc ing snap results, it is 
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hoped the push-button system's novelty 
will encourage more participation in 
student polls, says Deputy Warden of the 
Union, Mr. Doug Ellis. 

MASER can handle anything from a 
simple yes/no choice on a single Ques
tion to preferential voting in 15 elec
tions at a time with up to 15 can
didates per election. 

The idea was first d iscussed in late 
1972 after protests over a decision to 
leave the Union open on July 19-20 to 
prepare information on draft resistance. 

"It was obvious we needed a means 
of Quickly sampling opinion without the 
expens ive and time-consuming routine 
of standard voting procedures:' says Mr . 
Ellis . 

"A mechanised straw vote seemed 
the logical answer." 

Science project 
Chairman of computer science, Pro

fessor C. S. Wallace. confirmed that his 
department could provide the necessary 
computer facilities as well as design, 
build and install the system. 

In 1973, students Petar Dewildt and 
Peter McGuckin, in consultation with 
Doug Ellis, designed and started build-
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temporarily forgetting somebody's 
name ," 

In current research Thomson is testing 
'how a person's memory can be fooled 
into making them wrongly "recognise" 
objects shar ing some common feature 
with those they were asked to memorise. 

Again, student volunteers are given a 
number of words or pictures to memorise 
and later shown them one by one and 
asked to say if they recognise them as 
part of the list. 

But subtle substitut ions are made. For 
example, while the word "chair" is in 
the original list, it is deleted during the 
recognition test and " tab le" shown in 
Its place, 

.. Ii:. third of the substitute words and 
pictures were wrongly recognised," says 
Thomson. 

Two drawbacks 
From his f indings, he sees two draw

backs to the police line-up as a way of 
getting identification evidence from an 
eyewitness to a crime: 

• Because the criminal was first seen 
at the scene and during the drama of 
committing a crime, the witness may fail 
to recognise the same person in the 
totally different setting and atmosphere 
of an identification parade. 

• The witness could wrongly identify 
a suspect who happened to share some 
minor physical characteristic with the 
criminal-possibly a minor characteristic 
but one of which the witness took par
ticular note. 

ing the hardware as a third year com
puter science project. 

John Rosenberg, now a postgraduate 
student, completed construction and 

""- sstinq the following year, also as a 
third year project. 

John Rosenberg (lell ) holds the computer 
intertece unit and Peler Dewil dl wtt» Ihe push

burron console 01 tne system Ih ey helped 
build. 
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" This second point is of particular 
importance, because different people 
might be struck by different aspects of 
a person 's appearance," says Thomson. 
"As an exaggerated example, the sus 
pect might be red haired and bearded, so 
the pol ice would place him in a line-up of 
men sharing similar characteristics. 

"But the man seen committing the 
crime might have also had an unusually
shaped earlobe which the witness noted. 
If the suspect has a similar earlobe, he 
could be ' recognised '- even if not the 
criminal-simply because he 's the only 
bearded redhead in the line-up with that 
type of ear. 

" At the same time. the witness could 
ignore some additional feature . such as a 
scar, that clearly distinguishes the sus
pect from the real criminal. " 

This would not be deliberate, but 
simply because a scar played no part in 
the witness's conception of the man he 
saw commit the crime. 

From the studies, Thomson also con 
cludes that many students scoring 
poorly in examinations may be disad
vantaged by rote -type teaching and/or 
assessment techniques. The findings sug
gest that in the first place, learning ac 
quired according to a rigid formula is not 
readily recalled unless the question is 
phrased in the same fashion as the in 
formation was stored in memory. 

In assessment, there was the risk of a 
student who may have absorbed the gist 
of a subject not recalling the answer to 
a question dealing with some particular 
detail. 

The same year, a team of six fourth 
year students each wrotEV~ part of the 
real time software to drive the voting 

system as part of a course in real t ime 
systems. 

Early in 1975, Peter Dewildt. by then 
a full-time tutor in the department, put 
all the written software together, de
bugged it . and tested u. A prototype was 
working by mid-year. 

Since then, off-line software has been 
written , e.g, vote-counting programs, 

and the actual system to be used has 
been constructed. 

To guard against multiple voting, stu
dents will punch in their University ID 
number before recording a VOle. The 
computer will check that the number has 
not been used previously in that particu
lar poll. 

It will be programmed with all current 
ID numbers to prevent the use of phony 
ones. 

And to stop people feeding in ID 
numbers other than their own, voters 
w ill also have to punch in a three-digit 
code based on their day of birth. 

Birthdays are not recorded on ID cards 
but will be programmed into the com 
puter to match ID numbers. 
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"I would be careful of the conclusions 
drawn from the answers to such ques
tions", says Thomson. "In a history 
paper, for example, a student may have 
an excellent grasp of What occurred dur
ing a certain era but lose examination 
marks by not being able to answer a 
question seek ing the ' date of some 
specific event in that era. 

"For this reason I have strong reser
vations about multiple choice questions, 
as these permit only one answer. A better 
technique is getting students to recon 
struct, in essay form, the essence of 
what they have learned." 

He says there is some necessity for 
rote -type learning, but believes it should 
be presented in various ways so that it is 
available from the memory store via a 
variety of mental cues, 

CHANGES IN TOP
 
MONASH POSTS
 

MONASH University started the 
1976 academic year with a new Vice
Chancellor, Professor W. A. G. Scott. 

He took over on February 1 from 
founding Vice-Chancellor, Dr. J . A . L. 
Matheson, whose retirement on January 
31 marked the 16th anniversary of his 
arrival in Australia to take charge of the 
then fledgling institution . 

Professor Scott, 59, was originally 
foundation professor of English at Mon
ash. later served as Dean of the Faculty 
of Arts, and since July 1972 has been 
one of the University's two Pro-Vice
Chancellors. 

The other, Professor J. M. Swan, has 
taken over this year as Dean of Science, 
succeeding the faculty's foundation Dean , 
Professor K. C . Westfold . 

Professor Westfold and Professor 
B . O. West, professor of inorganic chem
istry, have in turn assumed responsl 
bilities as the new Pro-Vice-Chancellors. 

The Vice-Chancellor and Pro -Vice
Chancellors will hold office until January 
31,1977. 

RIGHT: New 
Vice-Chancellor, 
Prolessor 
W, A. G. Scoll. 
BELOW: Pro
Vice-Chancellors 
Protessor K. C. 
Wesllold (le ll) 
and Prolessor 
B. O. West 
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How a meat ant 
loses its cool 

MEAT ANTS, which have spoiled 
many an Australian bush picnic, are 
axperts in home air-conditioning, says 
a Monash zoologist who has been 
studying their habits. 

The ants use gravel. leaves and gum
nuts to control the temperature in their 
earthen nesting mounds. 

They also vary the height of nests. 
according to their geographical locat ion . 
to collect more or less warmth from the 
sun, says Dr. George Ettershank. senior 
lecturer in the department of zoology and 
comparative physiology. 

Ettershank became curious about the 
meat ant's nest -building habits some 
years ago when he noticed puzzling vari
ations between nests on the coast and 
those inland . 

Those on the coast are covered with 
small pieces of gravel. But a few hundred 
kilometres or so inland the ants use 
twigs and gumnuts, even though gravel 
is still available. 

Nest height varies between the coastal 
strip , mountain areas, and inland . One of. 
say. 1 1,;2 metres (about 5 ft.) diameter 
would measure about 15 cm high on the 
coast, as much as 40 cm in the Snowy 
Mountains, but flatten out to around 10 
cm if built in the Broken H ill area . 

Heat probes 
Ettershank, who has investigated nests 

in all three climates, using heat probes 
and other electronic measuring devices, 
concludes that the variations in st.ructure 
are des igned to provide optimum living 
cond itions for the ants . 

"Meat ants are very heat dependent," 
he explains. "When it is too hot or cold, 
they stay in the nest instead of foraging 
for food. and extreme heat can kill them . 

" The coastal and mountain ants pack 
gravel on their nests because it is a good 
heat conductor and helps warm the 
ground quickly so they can start foraging 
as soon as possible after sunrise. 

" Once they start moving, exertion 
keeps up the ir body heat. 

"In the hotter inland, gravel would 
make conditions too uncomfortable so 
they use leaves and gum nuts as a sub
stitute. 

" Some form of covering is needed, as 
it serves other purposes. For example. 
it creates turbulence in the a ir flowing 
over the nest, which improves cooling 
once the day starts to warm up ." 

This turbulence results in nest tem 
peratures near the surface being lower 
than the surrounding ground, attracting 
dew forming in the early morning. This 
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adds to the comfort of living conditions, 
says Ettershank . 

His studies show the nest covering. 
whether it is gravel or gumnuts, serves 
another im port ant role-providing a de
marcation zone which the ants in a nest 
w ill defend with their lives . 

" If an intruder-even one as large as 
a human-invades this area. the ants 
will attack in force ," he explains. "But 
outside the decorated area, the in
tensity of pursu it dim inishes sharply and 
few ants wi II persist in their attack more 
than a metre from the nest area." 

A knowledgeable bushman can use 
the ar rangemen t of nest decoration as a 
means of weather forecast ng, says Etter
shank . The covering also serves as pro
tection against rain erosion and the ants 
build up collars around a nest's many 
entrance holes before storms, narrowing 
them until only a single ant (and 
a minimum of water) can pass through . 

As soon as the sun starts to sh ine 
again after a downpour, the collars are 
rem oved and the entrance holes widened 
to as much as two centimetres. 

Nest decoration may also help ants 
recognize their nest when they return 

The ins id e slory 0/ a meat ant nest : Dr 
Ett ershank wi th e casti ng made by pour ing 

motten lead down an en/ranee hole and leaving 
it /0 set In the network 0 1 und erground 

runn els end gat/eries . 

from forag ing , says Ettershank. "Each 
nest is a closed colony, although some
times satellite nests are constructed 
close by. 

" An y ant stumbling on to the w rong 
nest is quickly captured and killed." 

Meat ants are a vital link in the bush 
land ecological chain , he explains. They 
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OUR NEW SIZE 
"Monash Review". which 

since its inception in 1969 has 
been publ ished five times yearly 
in four-page format, this year 
changes to an eight-page quar
terly . 

The result ing annual increase 
from 20 to 32 pages is aimed at 
giving a broader picture of the 
part the University plays in-as 
our masthead states-new de
velopments in education. re
search and community service. 

are major scavengers, clearing up the reo 
mains of dead and dying insects . 

They also climb trees to collect nectar 
and honeydew-a deposit left by sap 
sucking insects . If not collected. the de 
posit encourages the growth of mould 
which are fatal to these insects, which 
are in turn a valuable food source for 
birds . 

The ants add tons of soil-enriching 
processed matter to the bush each year 
via food digestion and their own bodies 
when they complete their short lifespan 
of about three months . 

"Each ant weighs about 10 milligrams 
and an average nest contains around 
250,000 ants," explains Etlershank. 
"That means 2500 grams of ants per nest 
and. with a population turnover of prob
ably four times a year, that means 10 
kilograms of dead ants a nest each year. 

" W ith an average of around four nests 
per hectare that means 40 kilos of dead 
ants per hectare are added to the soil 
annually. And those ants would have 
produced many t imes their own body
weight in dung during their lifespan." 

High mortality 
Ettershank is continuing his studies of 

the meat ant . At present he spends a 
weekend each month collecting data 
from a large nest in a patch of mallee 
scrub at Bacchus Marsh, near Mel
bourne . 

He hopes, among other things, to dis
cover how the ants can travel great dis
tances , sometimes climbing trees in 
search of food, yet find their way back to 
the nest . 

Because they often return by a dif
ferent route, this appears to rule out the 
theory that they backtrack over a chemi
cal trail left behind them on the outward 
journey. 

" M any probably don't make it back, 
eventually ending up on hostile nests 
where they are swiftly killed." he says . 
" Genera ll y they appear a poorly organ
ised species . Their great numbers prob
ably allow for a high mortality rate." 

Ettershank also has plans to film con
frontations and death struggles between 
hostile ants from rival nests. 

Prln led by Brown Prior Ander son 
for Monash University. Melbourne 


