
Fossil 
magnets: 
clues to the 
past 

If you wander about the coast of New South Wales — 
anywhere between Newcastle, say, and the Victorian 
border — looking at the landscape with a geologist's 
eye, you'll identify the local rocks as old underwater 
sediments laid down in Palaeozoic and Triassic times. 
You'll see no sign of anything younger. 

Yet a group of scientists has come to the 
conclusion that this entire coastal strip 
once lay buried under more than a kilo­
metre of younger rock. The sites of mod­
ern Sydney, Wollongong, Jervis Bay, and 
Nadgee Nature Reserve were, the re­
searchers say, blanketed by later sedi­
ments that accumulated in the Jurassic 
and Cretaceous ages. In places these de­
posits, now vanished, may have been at 
least 4 km deep. 

The evidence comes from examining 
magnetism locked millions of years ago 
into grains of iron compounds in the rocks. 
The study of this 'palaeomagnetism' has 
already filled some gaps in our knowledge 
of the tortuous path followed by this and 
other continents as they have drifted over 
the earth's surface, and it is providing 
mineral companies with new tools for 
prospecting; but palaeomagnetism is now 
being used to reconstruct an eroded 
landscape. 

T o appreciate how scientists can learn 
so much from 'fossil magnetism', we must 
understand how rocks become magnet­
ized in the first place. We are not talking 
about visible magnets, but about tiny 
crystal grains of iron oxides such as mag­
netite and haematite or compounds con­
taining titanium (titano-magnetites). In 
certain circumstances the magnetic 

structure of these grains may alter under 
the influence of the earth's magnetic field. 

If the grains are to tell their story to a 
20th Century scientist, their magnetiza­
tion must somehow become fixed in posi­
tion, aligned with the earth's magnetic 
field. Both igneous and sedimentary rocks 
may come to contain such palaeomagnets. 

Igneous rocks form from hot volcanic 
lava or magma welling up from below the 
earth's crust. At these high temperatures, 
grains of iron compounds cannot act as 
magnets, but as the rocks cool , the grains 
reach their Curie temperature — the 
temperature below which they become 
strongly magnetic. Each compound has 
its own Curie temperature; magnetite's, 
for example, is 580°C 

At a lower temperature, known as the 
blocking temperature, the magnetism is 
'frozen' into the grains, so by the time they 
have cooled to normal ground tempera­
tures the grains have preserved a record of 
the earth's field at the time and in the 
place where the rock hardened. 

Some sedimentary rocks become mag­
netized while the original deposit is being 
packed down by the weight of overlying 
material. The developing rock contains 
tiny crevices into which water penetrates, 
giving grains a somewhat fluid medium 
in which they can line up with the earth's 

Tiny grains in the rock 
preserve a record of the earth's 
magnetic field. 

field. As the rock matures, it fixes the 
grains in their magnetized orientation. 

Other sedimentary rocks, and some ig­
neous ones too, acquire palaeomagnets 
when crystals such as haematite grow in 
iron-rich water percolating through the 
rock. As it grows, each of these crystals 
responds to the earth's field until it en­
larges beyond a critical volume, above 
which its magnetism remains fixed. 

A rock may become magnetized more 
than once in its history. An igneous rock, 
for instance, already holding a record of 
the earth's field at the time the rock cooled, 
may weather and acquire new magnetic 
crystals in the presence of percolating 
groundwater. 

Degree of latitude 

What can a scientist learn from this mag­
netism? One important answer is: how far 
away from the equator the rock was when 
it became magnetized. This is because the 
magnetized grains behave as tiny compass 
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A researcher using the rock 
magnetometer to measure a spec imen ' s 
magnet ism. 

needles that n o t o n l y po in t towards the 

nor th as it appears o n a m a p , but tilt as 

w e l l , po in t ing u p into the sky if they are in 

the Sou the rn H e m i s p h e r e and d o w n into 

the g r o u n d in the Nor thern H e m i s p h e r e . 

O n l y near the equator do the magne t s l ie 

hor izonta l . 

T h e nearer they are to o n e o f the p o l e s , 

the m o r e steeply they d ip . A s imple tri­

g o n o m e t r i c a l equat ion l inks the angle o f 

inc l ina t ion o f a pa laeomagne t to its g e o ­

g r a p h i c a l l a t i t u d e w h e n it b e c a m e 

magnet ized . 

P a l a e o m a g n e t i s m has t he re fo re b e ­

c o m e a valuable w e a p o n in the a rmoury o f 

a student o f cont inenta l drift. I f y o u k n o w 

the age o f a particular rock , its pa laeo­

m a g n e t i s m c a n tell y o u its latitude at that 

t ime. If y o u can find e n o u g h rocks o f dif­

ferent ages , y o u can bui ld u p a pic ture o f 

the con t inen t ' s n o r t h - s o u t h m o v e m e n t s 

over hundreds o f mi l l i ons o f years. A n d 

f rom the hor izon ta l c o m p o n e n t o f the 

m a g n e t i s m y o u can de termine h o w far the 

con t inen t has rotated, l ike an ex t remely 

s l o w merry-go-round. 

U n f o r t u n a t e l y y o u c a n n o t infer the 

rock ' s l ong i tude f rom its m a g n e t i s m , and 

y o u mus t turn to other c lues for informa­

t ion o n the e a s t - w e s t pos i t ions o f the 

con t inen t at different t imes in its history. 

T h e theory may s o u n d s imple . Ac tua l 

measuremen t o f the d i rec t ion o f the pa­

l aeomagne t i sm in a rock , h o w e v e r , turns 

out to be m u c h m o r e c o m p l i c a t e d . S i n c e 

a scientist is interested in the d i rec t ion o f 

the rock ' s magne t i sm, he mus t measure 

the or ienta t ion o f his s p e c i m e n before he 

r emoves it f rom its site. H e mus t a lso al­

l o w for any dis turbances that may have 

tilted the rock f rom the or ig ina l p lane in 

w h i c h it lay w h e n it b e c a m e magne t ized ; 

he does this by measur ing the angle o f the 

bedd ing plane ,of the rock ou t c rop . W i t h 

this informat ion he c a n recons t ruc t the 

or iginal or ientat ion o f the r o c k sample . 

In the laboratory, the scientist extracts 

f rom the sample a cyl inder o f rock , 2 • 5 c m 

in diameter and 2 • 2 c m l o n g , and puts it 

in to a r o c k magne tomete r to de te rmine its 

d i rec t ion o f magnet iza t ion . 

T h e m a g n e t i s m o f a rock is so faint that 

s c i e n t i s t s c a n m e a s u r e it o n l y in an 

env i ronmen t in w h i c h they c a n con t ro l all 

other magne t i c inf luences . W i t h suitable 

apparatus they c a n c a n c e l the ear th 's 

magne t i c field a round an exper iment , but 

measurements w o u l d be imprac t icable in 

a l abo ra to ry f i l l ed w i t h the m a g n e t i c 

'noise ' created by electric motors and other 

sources o f magne t i c dis turbance. 

M e a s u r e m e n t s o f p a l a e o m a g n e t i s m 

therefore require spec ia l su r round ings . 

T h e r o c k m a g n e t i s m laboratory o f the 

CSIRO D i v i s i o n o f Mine ra l Phys i c s in 

Sydney has n o iron c o m p o n e n t s . It was 

buil t u s ing unre inforced conc re t e , l ime­

stone aggregate , and even c o p p e r nails . 

T h e a i r -cond i t ion ing m o t o r is in the gar­

den, we l l away from the experimental area. 

Wi thou t this laboratory, o n e o f o n l y two 

o f its k ind in Australia, the D i v i s i o n ' s 

pa l aeomagne t i sm studies, carr ied ou t by 

D r Brian E m b l e t o n , D r Phi l S c h m i d t , and 

M r D a v e C l a r k , w o u l d h a v e b e e n 

imposs ib l e . 

Drifting Matilda 

T h e mos t spectacular story to emerge from 

these studies mus t surely b e the history o f 

Austral ia 's m o v e m e n t s as the con t inen t 

drifted a b o u t ove r the earth 's surface . 

Pa l aeomagne t i sm did not provide the first 

ev idence for this drift, but it has suppl ied 

T h e CSIRO rock magnetism laboratory 
has n o iron componen t s . 

m u c h o f the detail , a l though the pic ture 

remains far f rom c o m p l e t e . 

O f course , pa laeomagnet ism studies tell 

us the latitudes th rough w h i c h Australia 

has travelled relative to the magnet ic po les , 

no t the g e o g r a p h i c po l e s . T h e geog raph ic 

po les are the o n e s f rom w h i c h l ines o f l on ­

gitude radiate o n maps , and they mark the 

ends o f the axis about w h i c h the planet 

rotates. T h e magne t i c po le s m o v e about 

relative to the geographic po l e s ; the South 

m a g n e t i c p o l e at present l ies at about lat­

itude 6 6 ° S , r ight outs ide Antarc t ica and, 

indeed , relatively c l o s e to Austral ia . 

H o w e v e r , o n average the magne t i c po le 

spends as m u c h t ime to o n e side o f the 

geog raph ic po l e as it d o e s to the other , and 

over a pe r iod o f about 10 000 years — not 

m u c h l o n g e r than a n o d or a w i n k to a 

g e o l o g i s t — the average pos i t ions o f the 

two poles c o i n c i d e . Scientists c h o o s e their 

samples in s u c h a way that the average 

magnet iza t ion o f the samples provides a 

satisfactory estimate o f the average mag­

net ic f ield dur ing the per iod over w h i c h 

the rock was fo rming . 

Scientists drilling for rock samples . 
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A map of the South Pole's apparent 
movements, as seen from Australia, 
between 2500 and 750 million years ago. 
In reality the Pole stayed still and the 
Australian continent drifted. 

How the South Pole seems to have 
moved during the Mesozoic and 
Cainozoic eras. The dates are in 
millions of years. 

W h e n a researcher d e t e r m i n e s A u s ­

t r a l i a ' s h i s t o r i c a l l a t i t u d e f r o m the 

pa l aeomagne t i sm o f a rock sample , there­

fore, he can conf iden t ly mark that latitude 

o n a m a p as i f magne t i c and g e o g r a p h i c 

po le s were o n e . 

A l t h o u g h it s eems l o g i c a l to regard 

Austral ia as m o v i n g relative to the S o u t h 

P o l e , scientists find it c o n v e n i e n t to think 

o f the con t inen t as staying in o n e p lace 

w h i l e the po l e has m o v e d about . T h e y 

have therefore p r o d u c e d diagrams o f the 

'apparent polar wander ' , s h o w i n g h o w the 

Sou th P o l e w o u l d have appeared, to an 

Austral ian observer gifted wi th bo th l o n g 

life and l o n g sight , to have drifted to and 

fro. 

The older Australian coals 
derive from plants that grew 
in a cold climate. 

F r o m this v iewpoin t , the S o u t h P o l e 

seems to have been in Austral ia about 

2 4 0 0 m i l l i o n years a g o , before sett ing of f 

eastwards and then l o o p i n g nor th w e l l u p 

in to the A r c t i c C i rc le . In prac t ice , this 

means that Austral ia was pe r fo rming the 

'mir ror i m a g e ' o f these m o v e m e n t s — 

p a s s i n g c l o s e t o t h e N o r t h P o l e 

1500—1600 m i l l i o n years a g o . 

Scient is ts have c o m p i l e d several alter­

n a t i v e i t i n e r a r i e s t o a c c o u n t fo r the 

p a l a e o m a g n e t i s m m e a s u r e m e n t s f r o m 

P a l a e o z o i c rocks , but they agree that an 

atlas pub l i shed at the start o f the M e s o ­

z o i c era, s o m e 2 3 0 m i l l i o n years a g o , 

w o u l d have s h o w n the Sou th P o l e m o r e or 

l e s s o n the Q u e e n s l a n d - N e w S o u t h 

Wales border . F r o m there the p o l e s eemed 

to l o o p b e y o n d N e w Zea l and and back, 

pass ing c l o s e to south-eastern Austral ia 

about 120 m i l l i o n years ago , then head ing 

southwards , as Australia in reality drifted 

north. 

Austral ia d id not travel independen t ly 

all this t ime. A t o n e stage the land mass 

fo rmed part o f a federation o f con t inen t s 

that w e ca l l G o n d w a n a l a n d ; then this 

o u p i n g gradually c a m e apart and for a 

wh i l e Austral ia and Antarc t ica remained 

together. T h i s aspect o f the history, so i m ­

portant to pa laeonto logis t s , was desc r ibed 

in Ecos 2 4 . 

T h e scientists have n o w accumula t ed 

so m u c h informat ion o n the palaeolat i-

tudes t h r o u g h w h i c h Austral ia passed, 

particularly dur ing the M e s o z o i c era, that 

they can often date a rock f rom its pa laeo­

magne t i sm . Bu t they have to be careful, 

for the date at w h i c h a r o c k b e c a m e mag­

net ized is no t necessar i ly the date o f that 

rock ' s format ion . 

Cold coals 

O n e in t r iguing impl ica t ion o f m a p p i n g 

Austral ia 's drift c o n c e r n s c o a l . T o many 

p e o p l e the idea o f coa l format ion con ju res 

u p an i m a g e o f forests w h o s e dead trees 

w e r e s o m e h o w p r e v e n t e d f r o m b e i n g 

comple te ly d e c o m p o s e d . Certainly all coa l 

does derive f rom the i n c o m p l e t e decay o f 

o rgan ic plant matter, but the plants need 

not have been trees. 

M u c h o f Austral ia 's abundant c o a l was 

laid d o w n dur ing the P e r m i a n pe r iod , 

w h e n , a c c o r d i n g to the e v i d e n c e f rom 

pa laeomagne t i sm, the Sou th P o l e o c c u ­

p i ed a p o s i t i o n near T a s m a n i a , before 

c ros s ing the southern coas t o f the main­

land and m o v i n g nor th in to N e w Sou th 

Wales . I n other words , the great coa l -min ­

ing districts o f eastern Austral ia endured 

a polar c l imate in those days, and s eem 

unl ike ly to have supported forests. 

T h i s n o t i o n fits neatly wi th qui te sep­

arate ev idence that the o lder Austral ian 

coa l s der ive f rom plants that g rew in a 

c o l d c l i m a t e , f o r m i n g c o m m u n i t i e s 

some th ing l ike the tundra o f m o d e r n S ib­

eria and nor thern Canada. Pa laeobotan-

ists have f o u n d that these plants b e l o n g e d 

to relatively few species and attained n o 

great s ize , and the r o c k s s u r r o u n d i n g 

c o a l d e p o s i t s o f t e n s h o w s i g n s o f 

g lac ia t ion . 

In addi t ion, M s M i c h e l l e Smyth o f the 

CSIRO D i v i s i o n o f Foss i l F u e l s has de­

d u c e d f rom her pet rographic studies that 

m u c h Austra l ian coa l ( f rom the L o w e r 

Pe rmian , for e x a m p l e — say 250—270 

m i l l i o n years o l d ) was a l o n g t ime in the 

mak ing , and m u s t have lain o n or near the 

surface wi thou t fully d e c o m p o s i n g for an 

extens ive per iod . T h i s indicates perma­

frost c o n d i t i o n s . 

' F o s s i l magne t i sm ' no t o n l y reveals de­

tails o f Austral ia 's peripatetic past, it also 

tells us some th ing o f the temperatures to 

w h i c h rocks have been subjec ted dur ing 

their history. Scient is ts can obta in this in­

fo rma t ion by revers ing the p r o c e s s by 

w h i c h a r o c k or ig inal ly b e c a m e magnet ­

ized: for e x a m p l e , they can heat the rock 

and gradual ly destroy its m a g n e t i s m . 

In pract ice , the researchers heat a spec­

i m e n o f the r o c k to success ive ly h igher 

t e m p e r a t u r e s , t y p i c a l l y i n the r a n g e 

1 0 0 - 6 0 0 ° C , c o o l i n g it be tween heat ings 

and remeasuring its magne t i sm each t ime. 

In this w a y they mon i to r c h a n g e s in the 

rock ' s m a g n e t i s m as the s p e c i m e n is pro­

gressively raised to h igher temperatures. 

F r o m the temperature at w h i c h the rock 

loses magne t i sm , the scientists c a n de ­

d u c e the temperatures at w h i c h it or ig i ­

nal ly b e c a m e magnet ized. 

F o r these exper iments , the scientists 

use a spec ia l furnace kept magne t ica l ly 

sh ie lded , or, as the researchers put it, in a 

zero f ield. 

During the earth's history, the magnetic 
poles have seldom coincided with the 
geographic poles (N, S). Magnets align 
themselves with the lines of force. 
North of the magnetic equator they dip; 
south of it they tilt up. 
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A map of the vitrinite reflectance 
('shine') of surface coals in the Sydney 
Basin supports the idea that much 
erosion has occurred. Coals with the 
highest values must have been most 
deeply buried in the past. 

Sydney buried 

E x p e r i m e n t s o f this k ind e n a b l e d the 

CSIRO t eam to c o n f i r m what s o m e other 

studies had already suggested, namely that 

Austral ia 's eastern coast o n c e lay under 

d e e p Jurassic and Cre taceous deposi ts . 

T h e y e x a m i n e d rock samples f rom n ine 

sites in the r eg ion k n o w n to geo log i s t s as 

the Sydney Bas in , r ough ly f rom N e w ­

castle to W o l l o n g o n g , and f o u n d that all 

n ine con ta ined , in addi t ion to their o r ig i ­

nal high-temperature magnet iza t ion , an 

'overprint ' o f low-temperature magnet i ­

zat ion acqui red m u c h later. 

B y p r o g r e s s i v e l y d e m a g n e t i z i n g 

samples f rom these sites, the scientists 

c o n c l u d e d that the rocks that n o w make 

u p the surface landscape a long the coas t 

o f the Sydney Basin must have been heated 

to abou t 2 2 0 ° C s o m e 90 m i l l i o n years a g o . 

F r o m magne t i c and other ev idence , the 

scientists be l ieve the Sydney Bas in rocks 

m u s t have been kept hot for s o m e t h i n g 

like 5 - 1 0 m i l l i o n years. Clear ly the rocks 

c o u l d n o t have been e x p o s e d to the at­

m o s p h e r e . T h e y m u s t have b e e n we l l 

bur ied: just h o w deep is a little hard to say, 

as the ca lcu la t ion invo lves , a m o n g other 

th ings , m a k i n g a s sumpt ions abou t the 

geo thermal gradient — that i s , the rate at 

w h i c h the t empera tu re c h a n g e d w i t h 

depth. But the researchers conf iden t ly as­

sert that m o r e than 1 k m o f sed iment mus t 

have lain over the m o d e r n surface rocks , 

and that the cove r ing in p laces was several 

t imes that th ick — perhaps m o r e than 

4 k m deep . 

T h e s e c o n c l u s i o n s find strong support 

in s o m e quite different observat ions that 

had prev ious ly been unexp la ined a n o m ­

alies. O n e s u c h l ine o f ev idence invo lves 

f iss ion tracks in apatites. 

Apati tes are naturally occu r r i ng crys­

tals o f c a l c i u m phosphate (hydroxyapati te 

makes u p m u c h o f our teeth). T r a p p e d in­

side s o m e crystals lie traces o f radioact ive 

minera ls , w h i c h emit alpha part icles as 

they decay . T h e s e f iss ion p roduc t s leave 

tracks as they pass th rough the crystal, 

and a scient is t can , m i l l i o n s o f years later, 

measure the density o f the tracks under a 

m i c r o s c o p e and so arrive at an est imate o f 

the crystal 's age. T h e o lder the crystal, the 

m o r e tracks there wi l l be to c o u n t . 

But there is a ca tch . I f an apatite crystal 

for any reason heats up above 6 5 ° C , its fis­

s ion tracks beg in to disappear; at 125°C 

all the tracks are erased. T h e densi ty o f 

these tracks therefore tells a scient is t no t 

the age necessari ly o f the crystal, but rather 

h o w m u c h t ime has e lapsed s ince the 

crystal was last warmed up to 65° C or 

h igher . 

W e l l in land f rom the eastern coas t o f 

N e w S o u t h Wales , dating rocks by the fis­

s ion tracks in apatites gives the same re­

sults as dating by other means , but for 

s o m e t ime scientists at the Univers i ty o f 

M e l b o u r n e have been perp lexed by the 

observat ion that towards the coas t apa­

tites s e e m t o o y o u n g for their rocks . T h e 

nearer y o u approach the coast , the greater 

the d i sc repancy y o u find. In P a l a e o z o i c 

granites, for example , apatite fission tracks 

give ages ranging f rom 360 m i l l i o n years 

100 k m in land to 80 m i l l i o n years a long 

the coas t . 

T h e CSIRO g roup can relate this a n o m ­

aly to their palaeomagnet ic detective work. 

T h e nearer apatites are to the coas t , the 

higher the temperature to w h i c h they were 

raised (and the m o r e tho rough ly , there­

fore , the i r f i s s i o n t racks w e r e e rased) 

during that subterranean 'heat wave ' about 

90 m i l l i o n years ago . 

Shiny coals 

T h e same g e o l o g i c a l p h e n o m e n o n w o u l d 

a c c o u n t for another cu r ious observat ion , 

this t ime i nvo lv ing coa l . A cut , p o l i s h e d 

surface o f c o a l shines , and scientists have 

a c c u m u l a t e d m u c h in fo rmat ion o n the 

sh in iness o f coa l s f rom co l l i e r i es in the 

Sydney Bas in . T h i s property, t echn ica l ly 

k n o w n as vitrinite ref lectance, indicates 

the depth o f burial o f the coa l and h o w 

m u c h it has been heated. 

W h e n the ref lectance values for coa l s at 

the surface are plotted o n a m a p , they fo rm 

c o n c e n t r i c c o n t o u r l ines cen t r ed o n a 

coastal po in t be tween Sydney and W o l ­

l o n g o n g , w h e r e the h ighes t values o c c u r . 

O n c e again, the pa l aeomagne t i sm w o r k 

What caused these dramatic 
changes some 90 million years 
ago? 

Fossil radioactive fission tracks in a 
crystal of apatite from a granite on King 
Island in Bass Strait. The tracks, 
photographed by Dr Andrew Gleadow of 
the University of Melbourne, measure 
up to 16 μm. The long, faint lines are 
polishing scratches. 
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Geological time time since 
start of 

era period period 
(million years) 

Cainozoic 
Quaternary 2 

Cainozoic Tertiary 65 

Cretaceous 130 
Mesozoic Jurassic 195 

Triassic 240 

Permian 290 
Carboniferous 350 
Devonian 400 

Palaeozoic Silurian 435 
Ordovician 500 
Cambrian 575 

ties in w e l l . T h e m o r e the coa l sh ines , the 
h igher the temperature to w h i c h it has 
been raised, and the m o r e deeply it must 
therefore have been bur ied at s o m e t ime 
in the past. 

W h e r e c o a l wi th the highest ref lectance 
value o c c u r s near the surface, therefore, 
the greatest e ros ion must have occu r r ed . 
In other w o r d s , the ev idence f rom coa l 
supports the tale told by pa l aeomagne ­
t ism: that a cons iderab le depth o f rocks 
has been e roded f rom the Sydney Basin 
— particularly near the coast . 

O n e other c lue that y o u n g e r rocks o n c e 
c o v e r e d the present surface deserves a 
m e n t i o n . A l t h o u g h Jurassic sediments do 
not make up any o f the landscape that w e 
see in the Sydney district, they do o c c u r in 
s o m e o f the loca l brecc ia — a c o m p o s i t e 
rock , made u p o f m a g m a and v o l c a n i c 
fragments, fo rmed by the rapid ' bo i l i ng ' o f 
steam and hot gases in a narrow vent . T h e 
violent activity p lucks p i eces o f rock f rom 
the sides o f the vent and deposi ts s o m e o f 
them at a deeper level . 

M u c h o f the brecc ia around Sydney has 
l o n g s ince disappeared, but s o m e Jurassic 
fragments fell deep e n o u g h to avoid e ro­
s ion . Sc ient i s t s have dated these frag­
ments f rom the traces o f po l l en and spores 
they con ta in . 

A l l o f w h i c h leaves the ques t ion : what 
caused these dramatic changes s o m e 90 
m i l l i o n years ago? G e o l o g i s t s , w h o rou­
tinely study s u c h h u g e p h e n o m e n a and 
such vast per iods o f t ime that their expla-

A considerable depth of rock 
has been eroded from the 
Sydney Basin — particularly 
near the coast. 

nations smack to everybody else o f under­
statement, say there must have been an 
'event ' , p resumably associated wi th the 
processes that separated Austral ia f rom 
N e w Z e a l a n d and L o r d H o w e Island. 

T h i s separation resulted f rom the cre­
ation o f n e w sea f loor as m a g m a o o z e d out 
o f a l o n g crack in the earth's crust and 
spread s ideways . A l l this mus t have fol­
l o w e d m i l l i o n s o f years o f g e o l o g i c a l 
drama relatively near the surface. T h e o ­
retical m o d e l l i n g o f the way plates o f the 
earth's crust split and the two p i eces m o v e 
apart (more c o n c i s e l y , the way At lant ic-
type rift margins form) suggests that h igh 
temperatures, uplift ing, and e ros ion must 
all have taken p lace o n the eastern edge o f 
the Sydney Basin before the plates carry­
ing Austral ia and N e w Zea land began to 
be pushed apart, about — as independent 
ev idence s h o w s — 76 m i l l i o n years ago . 

Scientists suspect that the e ros ion over 
the Sydney area may have been swift, mos t 
o f it taking p lace inside 10 m i l l i o n years. 
W h e r e has all this d i sp laced sed iment 
gone? Perhaps it washed into the T a s m a n 
Sea, where sediments o f u n k n o w n age 
reach th icknesses o f up to 1 k m , or per­
haps d o w n a ne twork o f rivers into basins 
( such as the Otway) o n the southern mar­
gin o f the cont inent , where Jurassic, Cre­
t a c e o u s , and T e r t i a r y d e p o s i t s h a v e 
accumula ted to depths o f 8 km. T h e s e de­
posits con ta in Australia 's ma in source o f 
hydrocarbons , particularly o i l . 

T h e sc ien t i s t s are p l a n n i n g further 
studies to find out h o w m u c h o f Australia 
was affected by the 'overprint event ' . Var­
ious types o f ev idence already s h o w that 
rocks were modi f i ed a long a stretch o f the 
e a s t e r n c o a s t f r o m a b o u t N e w c a s t l e 
southwards into Vic tor ia , but traces o f the 
90-mi l l ion-year-o ld 'baking ' may lie wait­
ing to be d i scovered as far apart as T a s ­
mania and Queens land . 

Scientists can often date a 
rock from its 
palaeomagnetism 

T h e coas t o f Western Austral ia repre­
sents another similar rift marg in , and the 
C S I R O researchers hope to e x a m i n e rocks 
in that r eg ion before long . A b o u t 140 mi l ­
l ion years ago the plate carrying India 
drifted away f rom Aus t ra l ia ' s wes te rn 
margin , and the scientists w i l l therefore 
be e x a m i n i n g rocks for s igns o f an ' even t ' 
about 140 m i l l i o n years a g o . T h e y already 
k n o w what other Austral ian rocks o f that 
age ' l o o k ' l ike pa laeomagnet ica l ly , and 
should therefore have little t rouble spot­
ting any overprint there may be . 

Bes ides unravel l ing the route o f A u s ­
tralia's c o m p l e x 'driftabout ' and th rowing 
n e w l ight o n the g e o l o g i c a l history o f the 
eastern coast , pa l aeomagne t i sm studies 
have a s ignif icant con t r ibu t ion to make to 
mineral explora t ion . By enab l ing peop le 
to understand the magne t ic propert ies o f 
loca l rocks , the work is he lp ing to achieve 
better interpretation o f both aerial and 
g r o u n d m a g n e t i c surveys. S i n c e many 
e c o n o m i c a l l y important minera ls o c c u r 
in assoc ia t ion wi th ores con ta in ing i ron, 
accurate interpretation o f the magne t ic 
'profi les ' o f surveyed rocks shou ld lead 
prospectors faster — and m o r e cheaply 
— to valuable d iscover ies . 

John Seymour 
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