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Ancient active zones hold key
 
" W hen rocks deep in the crust are heated 

and a str ess IS applied through earth move­
ments. th e rocks are deformed and grains or 
crystals of rock are distorted and recrystal­
lise. producing smaller grains. Metallurgical 
theory holds that the grain sizes achieved in 
this haatmq/stress process are in equilibrium 
with the stress applied. Therefore. a 
m easurement of grain sizes provides a means 
of calcu lating the st ress needed to create 
them " 

So far. the study has taken Etheridge and 
Wil ki e on major field t nps, inspecting ancient 
eroded zone s around Alice Springs and other 
areas of earthquake activity in the Snowy 
Mounta in s. th e Kiewa Valley and around 
Adel aide. where there is an active earthquake 
zone. 

To complete th e rock collect ion . the 
University of Adelaide gave the researchers 
samples of rocks from the Musgrave Ranges 
In northern South Australia. The area is 
believed to be one of the oldest and deepest 
eroded fault zones In Australia. 

Wilkie says the eroded zones comprise 
rocks ranging from 350 million years. to over 
1000 million years old in the case of the 
Musgrave Ranges. 

"These zones originally lay 20 to 30 
kilometres below huge mountain ranges. akin 
to today 's Himalayas and Andes:' Wilkie 
says. 

" The mountains have now mostly eroded 
away. leavin g the ancient active zones at the 
earth 's surface " 

To measure gram size . Wilkie makes a 
tran spar ent thin section o f the rock and ex­
amines it und er a powerful microscope. Us­
ing data from the measurements. a statistical 

Jupiter's 
rocky belt 
is no 

•surprise 
NEWS that the U,S . National 

Aeronautics and Space Administration 
Voyager I probe detected a ring of rocks 
orbiting the planet Jupiter should not sur­
prise readers of Monash Review, 

The prediction that Jupiter was encircled 
by a rocky satellite belt was made in Monash 
Review 3-77 by Dr Andrew Prentice. a 
senior lecturer in mathematics at Monash. 

This prediction. and others. followed Pren­
tice 's work on developing a theory about the 
beginnings of our solar system - how super­

sonic movements of gas in a primordial gas 
cloud allowed the planets to spinoff into 
separate entitles. 

Prentice based his theory partly on the 
Ideas of the great French mathematician 
Laplace. whose theory had been largely 
debunked by modern scientists (until Pren­
tice, that is). Prentice was convinced that 
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This magnified photograph shows a sample of 
quartzite from the Alice Springs area . The farge 
light elongated areas are the orig inal ou er tz 
grains, while sround them are smell new grains 
which have grown in response to s tress during 
earth movements. The new grains are about 30 
micron s across. 

base ISbuilt upon which the stresses Involved 
In creating the grains can be calculated . 

" Th e grain sizes vary from five to ten 
microns up to 300 to 400 microns" . (A 
micron is equal to one-millionth of a metre!. 

Etheridge will report details of the 
research findings to a U S. Geological Survey 
conference in Palm Springs in April. 

Right : Mathema/ i­
clan Dr Andrew Pren­
ti ce ; betow: Pren· 
ti ce's prediction 
from Monash Review 
3·77. 

" I am confident sci ent ist s will f ind 
another tw o satellite belts around Uranus 
and a rocky satellite belt. so tar un d is­
covered. around Jupiter. as well as a new 
ring around Saturn. The belt of Jupiter will 
be disc overed to be at a distance of four 
times the rad ius of t he planet from i ts 
cent re, while that of Satu rn will be at three 
times the ra ius. 

modern astronomical findings vindicated 
Laplace. 

He then set about developing a new 
theory which he supported by detailed com­
puter cal culations. This research was done 
partly In collaboration with a Ph , D. student 
at Monash, Kerry Hourigan. 

In what U.S. space scientists claim is the 
most surprising' result of the Voyager I 
probe. the faint satellite belt was found at a 

He says th e Geological Survey has spon ­
sored w orldw ide research into earthquakes, 
their predi cti on and th e reduction of risks 
when the y occur. 

He say s " Suc h fa ctors as animal 
behavrour prior to earthquakes are also com­
Ing under scrennfic scrutmv III th e U.S 
resear ch . 

" In Au str alia the re are few earthquakes, 
al thou g h th ere w as much more acti vity mil­
lions of yea rs ago There are. however. some 
areas of minor activity. such as the south 
eastern poruon o f the Great Dividing Range. 
th e Adel aide are a and th e south-west of 
West ern Australi a 

" Earthquakes recorded here recently are 
relat ed to sm aller faul t movements and to 
lower stresses than those responsioie for ma ­
lar earthquakes 

" W h ile Au stralia is not an active earth­
quake zon e, th ere is mu ch to be learnt abou 
them from study ing the deeply eroded an­
cient fault zon es " 

Etheridge says the only count ry which has 
succes sfully predi cted a large earthquake so 
far IS Chm a. which has thousands of amateur 
observers In the field , monitoring simple in­
s t ru m e nts and ob serving fundamental 
ohvsical signs such as the depth of water in 
wel ls 

Eth eridge hopes to extend his research 
into the relationship between grain size and 
stress through build ing up a deeper under­
standing of the rnecharusrn involved. 

He believes such research would help 
calib rate the grain size/stress equation more 
acc urate ly. allowing eart hquake investigators 
to have more conf idence in the stress values 
obtained. 

distance of two Jovian radii ... while Pren­
tice predicted it would be four Jovian radii 
from the planet's centre. 

Prentice has now asked NASA to re-sce 
the Voyager data to ascertain if there 
another satellite belt at this radius. 

In Prentice 's theory, reported in Monash 
Review 3-77 , the planets were formed from 
gas ring s spinoff the origrnal gas cloud. By 
incorporat ing supersonic gas movements 
into the computer program, it can be shown 
how the primordial gas cloud shed its angular 
momentum through the detachment of the 

rings . 
The beauty of the theory. he adds. is ap­

parent in that the planets. and in turn their 
satell ites, formed co-genetically with the 
parent body, accounting for the chemistry of 
each system almost perfectly. 

" The fact that the inner satellites and rings 
of Jupiter are rocky. like the inner planets of 
the solar system. is merely a reflection that it 
wa s far hotter during the final stages of the 
cloud's contraction ." 

Prentice is confident that future space 
probes will bear out his predictions for other 
planets in the solar system. These include 
two satellite belts around Uranus. while Nep­
tune w i ll be ' the odd man out' . with none. 

Printed by Standard Newspapers for Monash 
University 

MONASH REVIEW 8 MARCH 1979 


