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SUMMARY 

A histor y o f geologica l event s ha s emerge d fro m th e regiona l geologica l mappin g of 
35,000 squar e mile s o f th e Cairns-Townsvili e Hinterland of Nort h Queensland fro m 195 6 t o 1959 . 
The Hinterlan d consist s o f a  broa d precambria n shiel d -  th e Georgetow n Inlier -  whic h i s 20 0 
miles lon g an d 15 0 mile s wide , an d flanke d t o th e eas t b y a  Palaeozoic geosynclina l zon e 5 0 t o 
150 mile s wide , containin g 40,00 0 fee t o f sediments . Th e geosynclina l zon e i s th e norther n part 
of th e Tasma n Geosynclinal Zone , which occupie s mos t o f th e easter n coas t o f Australia. 

The shiel d an d geosynclina l zone s ar e intrude d b y igneou s rocks : 20,00 0 squar e 
miles o f aci d an d 5,000 squar e mile s o f basic an d ultrabasic rock s cro p out . 

The decipherabl e histor y o f th e Georgetow n Inlie r bega n early i n the Precambria n 
(Archaean?) whe n it s centra l regio n was depresse d int o deep crusta l levels . Sediment s deposite d 
in th e depressio n wer e regionall y metamorphose d t o granulite , amphibolite , an d migmatite, an d 
during th e middl e Precambria n (Lower Proterozoic? ) uplifte d t o for m a  geanticline . A t the sam e 
time th e wester n flan k o f th e centra l geanticlin e wa s down-warpe d to for m the E  the ridge Geo -
syncline , i n whic h a  tota l thicknes s o f 30,00 0 fee t o f sediments , mostl y pelagic , wit h lesse r 
amounts o f terrigenou s an d organi c sediments , wer e deposited . Als o durin g this uplif t 15,00 0 
feet o f fine-graine d quart z an d calcareou s detritu s wer e deposite d o n it s easter n flan k i n th e 
Paddys Cree k area . Th e Precambria n histor y o f th e Inlie r terminated wit h th e intrusio n o f th e 
Forsayth Batholit h int o th e cor e o f th e geanticline , an d of ultrabasi c rock s alon g it s easter n 
fractured edge . Steep-angle d thrustin g o f the Archaean metamorphics ove r th e Lowe r Proterozoi c 
sediments ma y hav e accompanie d bot h these intrusions . Afte r the Precambria n the shiel d wa s up -
lifted an d fractured extensively durin g the deformatio n o f th e Tasma n Geosyncline . 

The Tasma n Geosynclin e i n Nort h Queenslan d contain s a  maximu m thickness o f 
40,000 fee t o f sediments , rangin g from Uppe r Ordovician ? to Permian , which were deposite d i n a 
belt 27 0 mile s lon g an d averagin g 10 0 mile s wide . Th e deformatio n o f th e geosynclin e bega n i n 
tfie lat e Siluria n wit h th e uplif t o f a  mas s o f earl y Palaeozoi c sediment s i n it s centra l region , 
which divide d th e origina l depositiona l are a int o tw o parts . Durin g this uplif t serpentin e an d 
gabbro wer e intrude d alon g th e south-wester n fracture d edg e o f th e centra l tectoni c land . Th e 
uplift o f th e tectoni c lan d continue d i n the Devonia n an d Carboniferous , and was on e o f th e majo r 
events tha t controlle d sedimentatio n i n th e geosyncline ; i t force d th e depositiona l area s t o 
contract an d migrate , resultin g i n the replacemen t o f th e earl y widespread marine sedimentatio n 
by restricte d freshwate r sedimentation . Th e geosynclin e wa s furthe r deforme d by fracturin g 
along th e south-easter n edg e o f th e shield , whic h gav e ris e t o a  rif t -  th e Broke n River Rift . 

The las t sediment s i n th e Hinterlan d wer e deposite d durin g the lat e Carboniferou s 
and Permian ; immediatel y afte r thi s perio d the whole o f the Tasma n Geosyncline an d the George -
town Inlie r wa s land , an d th e shiel d continue d t o arc h upwards. Thi s archin g resulte d i n exten -
sive fracturin g o f th e centra l regio n o f th e Inlie r an d its north-easter n edges . Th e fracture s 
formed rif t valley s an d cauldron subsidence areas , which were occupie d b y rhyolite an d ignimbrite , 
coeval an d comagmatic wit h tw o age s o f granite . 

The extrusio n o f continenta l olivin e basal t i n the Cainozoi c nea r the easter n frac -
tured shiel d edge s wa s th e fina l igneou s episod e o f th e histor y o f th e Cairn s -Towns ville Hinter -
land. 
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INTRODUCTION 

Between 195 6 an d 195 9 th e Burea u of Minera l Resource s an d the Geologica l Surve y 
of Queenslan d jointl y mappe d an are a o f 35,00 0 squar e mile s comprisin g th e fiv e 1:250,00 0 Sheets 
Atherton, Georgetown , Einasleigh , Clark e River, , and Gilberton, in Nort h Queensland. Thi s are a 
lies inlan d fro m Cairn s an d Town s ville an d for th e purpos e o f thi s Repor t will b e referre d to a s 
the '  Cairns-Towns ville Hinterland' . I t cover s th e Etheridge , Oaks , Gilberton , and Wool gar Gold -
fields, th e Herberto n -  Moun t Garne t Tinfield , an d the Chillago e Copperfield . Sinc e thi s Report 
was writte n th e combine d regiona l surve y complete d th e Mossma n Sheet are a nort h o f th e Ather -
ton Shee t i n 1960 , an d in 196 1 bega n mapping the Cooktow n Sheet . 

It i s th e ai m o f thi s Repor t t o synthesiz e th e sedimentary , igneous , an d tectonic 
history o f th e Cairns-Townsvill e Hinterland . Th e stratigraphi c nomenclatur e o f th e are a ha s 
been define d b y Whit e (195 9 a , b ) , an d thes e detail s wil l no t b e repeate d here ; th e stratigraph y 
will b e describe d i n broa d time-roc k units . Als o the Precambrian , Palaeozoic, an d Cainozoi c 
geology wa s recentl y describe d b y White, Best , Branch , and others o f th e combine d surve y i n th e 
'Geology o f Queensland ' (Hil l &  Denmead, eds. , 1960) . Detaile d result s wil l b e publishe d i n ful l 
by White , Best , D e Keyser , an d Branch , i n forthcomin g Bulletin s o f th e Burea u of Minera l 
Resources. 

Terminology 

The term s 'trough' , 'shelf , an d 'basin ' ar e use d fo r reasonabl y well know n sedi -
mentary environment s an d depositiona l area s o f th e Nort h Queenslan d part o f th e Tasma n Geo -
synclinal Zone , which i s show n o n the Tectonic Ma p o f Australi a (1960) a s a  narrow zon e occupyin g 
the easter n coas t o f Australia. 

Tectonic term s use d i n the tex t are : 

Geosyncline -  define d b y Ka y (p.4 , 1951 ) a s ' a surfac e o f regiona l exten t subsidin g 
through a  lon g tim e whil e containe d sedimentar y an d volcani c rock s ar e accumulating ; grea t 
thickness o f th e rock s i s almos t invariabl y th e evidenc e o f subsidence , bu t no t a  necessar y 
requisite. Geosyncline s ar e prevalentl y linear , bu t non-linea r depression s ca n hav e propertie s 
that ar e essentiall y geosynclinal' . 

Tasman Lin e -  define d b y Hil l (p . l , 1951) a s 'th e boundary between th e Precambria n 
craton an d the Tasma n geosyncline i n earl y Palaeozoi c times' . 

•Tectonic Lan d -  define d b y Ka y (p . 5, 1951 ) a s land s raise d by tectonic movements , 
which contras t t o volcani c land s an d deltal plain s tha t ris e b y accumulation' . 

DEVELOPMENT O F THE TASMAN GEOSYNCLINA L ZONE . 

Hill (1951 ) wa s th e first to attempt to divide th e Tasma n Geosynclinal Zon e o f Queens -
land int o structura l elements : narro w belt s o f olde r rock s projectin g throug h younger rocks , 
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referred t o b y Hil l a s 'structura l highs' , an d narro w belt s o f younge r rock s bounde d by older , 
referred t o a s 'structura l lows' ; al l trende d north-north-west . Late r (1960 ) Hil l suggeste d tha t 
most o f th e structura l low s wer e younge r separat e basin s o f deposition . I n the Nort h Queensland 
part o f th e geosyncline , Hil l (1951 ) outline ^ th e 'Hodgkinso n Basin' occupyin g th e centra l area , 
which separate d a  narro w shel f -  th e 'Chillago e Shel f -  t o th e west , fro m a  structura l hig h -  th e 
'North Coasta l High ' -  t o th e east . Thes e element s wer e bounded to th e wes t b y the Precambrian 
'Georgetown Massif . Hil l suggested that the Hodgkinson Basin was par t of a  large r basi n extendin g 
farther sout h an d includin g th e 'Star ' an d 'Drummond ' Basins. Sh e referre d to th e Basi n a s th e 
'Jack Basin' , an d conclude d tha t i t wa s probabl y a n intermontane basin , o r possibly a  marginal 
geosyncline, an d tha t th e Nort h Coasta l Hig h was a  highland during the sedimentatio n i n the Jac k 
Basin. Late r Hil l (1960 ) state d tha t th e Jac k Basi n may hav e bee n a  false simplification ; th e 
Star an d Drummond Basins wer e probabl y separate d b fa graniti c comple x nea r Charter s Towers , 
which supplie d detritu s t o bot h basins . 

Hill (1960 ) referre d to th e majo r embaymen t extendin g south-wes t int o the Precam -
brian Shiel d i n the Broke n River are a as th e 'Broke n River Embayment\ (Th e structure i s show n 
in this Repor t to b e a  rift. ) 

The histor y o f developmen t o f the Tasma n Geosyncline i n Nort h Queensland support s 
Hill's genera l concep t o f hig h an d lo w structura l elements , bu t differs fro m i t i n detai l o f som e 
of th e elements . Briefl y the histor y of the geosynclin e bega n in the Uppe r Ordovician , when north -
east an d north-wes t fault s determine d th e easter n edg e o f the Precambria n Georgetown Inlier, 
and abou t 40,00 0 fee t o f sediment s wer e deposite d alon g the easter n margi n of the Inlie r i n a 
depositional are a elongate d north-north-west . Rejuvenatio n o f these fault s i n the Uppe r Siluria n 
was accompanie d b y a  majo r uplif t o f th e sea-floor , an d tectonic lan d arose i n the centr e o f th e 
area, dividin g th e origina l depositiona l are a int o norther n an d souther n basins . Serpentin e wa s 
intruded alon g th e north-eas t faulte d edg e o f th e tectoni c land . Durin g the Devonia n the centra l 
land continue d t o ris e gently , causin g th e depositiona l area s t o contrac t an d migrate, the northerl y 
basin movin g nort h an d east , an d th e southerl y on e south-west . Durin g the Uppe r Devonian -
Carboniferous renewe d faultin g alon g th e edge s o f th e risin g tectonic lan d and the Precambrian 
Inlier spli t th e souther n basi n int o thre e freshwate r basins , o f which the mos t westerl y -  th e 
Bundock Basi n -  wa s containe d i n a  majo r rift -  th e Broke n River Rif t -  i n the Precambria n Inlier . 
The geosynclin e wa s consolidate d i n Permia n t o (? ) Lowe r Triassi c tim e b y the intrusio n o f a 
granite batholith , whic h was contemporaneou s wit h outpouring of aci d volcanics ; th e aci d igneou s 
activity wa s concentrate d alon g th e north-wes t faulte d edg e o f th e Precambria n Inlier, and the 
shelf region s o f th e norther n basin. 

The histor y o f the developmen t of the geosyncline strongl y suggest s tha t fracturin g of , 
and paralle l t o th e edg e of , th e Precambria n Inlier was a  major proces s durin g the growt h of th e 
geosyncline. I t support s statement s mad e b y Hill s (1956a , p . 343) tha t 'i t i s tru e tha t easter n 
Australia i s mobile , bu t th e evidenc e indicate s tha t ther e i s a n underlying basement throughout' , 
and (1956b , p . 14-45 ) tha t 'th e primitiv e continenta l mas s ha s fracture d both marginally and 
internally'. Recently , Voise y (19J59 ) i n a  synthesi s o f Australia n geosynclines maintaine d tha t th e 
Tasman Geosynclin e (fo r the whol e o f Easter n Australia) advance d to th e eas t by the developmen t 
and deformatio n o f secondar y geosynclines . Th e advanc e o f th e Tasma n Geosyncline i n North 
Queensland i s no t wholl y t o th e east , bu t rathe r to th e north , an d south-west . It s developmen t 
does suppor t Voisey's concep t o f secondar y geosynclines . 
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TABLE 1 

PRECAMBRIAN STRATIGRAPH Y O F THE CAIRNS-TOWNSVILLE HINTERLAN D 

NORTH QUEENSLAN D 

AGE LITHOLOGY DIMENSIONS P A L A E O N T O L O G Y IGNEOUS ACTIVIT Y ENVIRONMENT TECTONIC E L E M E N T ECONOMIC MINERAL S 

10,000 squar e 
miles 

Acid 
Granite batholith . 
(grey; biotit e an d 
hornblende). Plat y 
flow. 

Mesozone 
intrusion int o 
core o f geanti -
cline o f 
Georgetown Inlie r 

Forsayth 
Batholith 

Gold 

INTRUSIVE CONTAC T 

Late Precambrian 
90 mile s long , 
1/4 mil e wid e (2 5 
square miles ) 

Ultrabasic &  Basic 
Antigorite 
serpentine, gabbro . 
Linear masses . 

High greenschis t 
to lo w albite -
epidote amphibolit e 
metamorphic facies . 
Intrusion alon g east -
ern thrus t edg e o f 
Precambrian Inlier . 

Gold 
Copper 
Nickel 
Manganese 

Relationship unknown . 
O 

100 squar e 
miles 

Dolerite, gabbro . 
Stocks, sill s 
and dykes . 

Greenschist an d low 
epidote amphibolit e 
metamorphic facies . 
Grouped around 
Forsayth Batholith . 

E
O

R
G

E
T

O
W

N
 IN

L
I

* 

Gold 
Copper 
Silver 
Lead. 

INTRUSIVE CONTAC T 

E
O

R
G

E
T

O
W

N
 IN

L
I

* 

Late Precambrian 
(?Lower 
Proterozoic) 

Black-grey shale , 
carbonaceous 
shale, chert , 
quartz sil t stone, 
quartzite, 
calc-silicate 
hornfels, marble , 
calcareous quart z 
sandstone an d silt -
stone, schist s (mica , 
andalusite, 
staur olite-earnet). 

30,000 fee t 
thick. 

Trough and 
Shelf. 

Contact an d 
regional 
metamorphism 
increases 
towards 
centre o f 
Inlier. 

Ether idge 
Geosyncline 

METAMORPHIC UNCONFORMIT Y P A R T L Y (? ) THRUS T 

Early 
Precambrian 
(?Archaean) 

Migmatite, 
banded 
granulite, 
amphibolite, 
gneiss. 

5,000 squar e 
miles 

?Palingenetic 
"granite11. 

Central par t of 
Inlier. Amphibolit e 
metamorphic 
facies. 

Primordial 
Crust 

?Gold 



GEOLOGICAL HISTOR Y 

The stratigraphi c nomenclatur e o f th e are a ha s bee n outline d b y White (1959a , b , c ; 
1960a, b , c) . Roc k uni t name s wil l no t b e use d i n this paper ; the y have been groupe d into broad 
time an d time-roc k unit s rangin g fro m Precambria n to Cainozoi c (Table s 1 , 2 , an d 3) . Thes e 
tables als o sho w igneou s activity , environment , an d tectonics. Th e time-rock unit s hav e no t bee n 
formally named , sinc e thei r correlatio n wit h simila r unit s i n othe r part s o f Queensland i s no t ye t 
sufficiently known . 

Precambrian (Fig . 2) 

The Precambria n o f th e Georgetown-Einasleig h area has bee n name d by Hil l (1951 ) 
'Georgetown Massif . I t i s als o th e easter n portio n o f the 'Norther n Massif (Bryan , 1932) , an d 
a par t o f th e 'Carpentari a Block' (Andrews , 1937) . Th e nam e Georgetow n Inlier i s use d her e fo r 
the Precambria n rocks o f th e Georgetown-Einasleig h area. 

The Georgetow n Inlie r consist s o f a n olde r metamorphi c complex , an d a  younger 
unfossiliferous sedimentar y an d metasedimentar y unit , bot h o f whic h hav e bee n deformed and 
intruded, initiall y b y ultrabasi c an d basic rocks , an d finally b y a  granite batholit h -  th e Forsayt h 
Batholith. 

Bryan (1925 ) an d Bryan &  Jones (1946) suggested that th e Precambria n metamorphics 
in th e Einasleigh-Etheridg e are a ar e o f two ages: th e olde r metamorphic s ar e tentativel y assigne d 
to th e Archaean , an d th e younge r t o th e Proterozoic . Som e guid e t o the age s o f these unit s wil l 
shortly b e obtaine d fro m radioactiv e ag e datin g o f granit e sample s collecte d i n 195 8 fro m man y 
parts o f th e Forsayt h Batholith , whic h i s undoubtedl y the younges t uni t o f th e Georgetow n Inlier. 

The Archaea n metamorphic s occup y tw o areas : one , th e mai n are a o f exposure , 
occupies th e centra l regio n o f th e Georgetown Inlier and crops ou t a s roo f pendants i n the Forsayt h 
Batholith; th e other , o f smalle r area , occupie s a  narro w bel t o n the easter n margi n of th e Inlier , 
and crop s ou t intermittentl y ove r a  lengt h o f 20 0 mile s fro m Dargalong , jus t wes t o f Chillagoe, 
south-east t o nea r Moun t Garnet , the n south-wes t t o Minnamoolk a Homestead an d the Valle y of 
Lagoons Homestead . Th e metamorphic s ar e als o exposed as a  smalle r outlie r o n the wester n part 
of th e Inlie r i n the Woolga r Goldfield . Th e Archaea n metamorphics ar e regionall y metamorphose d 
to th e amphibolit e metamorphi c facie s (Turne r &  Verhoogen, 1951, p.446) . A  few o f th e granulite s 
contain pyroxen e an d may b e relic s o f origina l higher-grad e rocks o f the granulit e facie s (op.cit. , 
p.473). Som e granulite s ar e bande d an d resembl e th e 'charnockitic ' rock s describe d by Wilson 
(1958) i n the Precambria n of th e south-wes t o f Western Australia . 

The larges t exposur e o f Proterozoi c sediment s an d metamorphic s occupie s th e 
western par t of th e Georgetow n Inlier an d is 12 0 mile s lon g an d 90 mile s wide . Th e sediment s ar e 
30,000 fee t thic k an d ar e mainl y pelagic , wit h lesse r amount s o f terrigenous material . Th e fold 
axes ar e arcuat e an d tren d fro m north-north-wes t t o east . Thei r distribution an d relationship s 
of th e sediment s ar e sufficientl y establishe d t o cal l the depositiona l are a a  geosyncline , name d th e 
Etheridge Geosyncline . Th e othe r younge r sediment s an d metasediment s ar e expose d a t tw o 
localities: on e i n th e nort h a t Tat e River , and the othe r i n the sout h a t Paddy' s Creek . Th e rel -
ationship betwee n thes e tw o depositiona l areas , an d o f bot h to th e Etheridg e Geosyncline , i s no t 
known, sinc e the y ar e separate d b y Precambria n and Uppe r Palaeozoi c granite s an d Cainozoic 
basalt. Th e Tat e Rive r and Paddy's Creek area s ar e tentatively show n a s onc e formin g a  contin -
uous arcuat e belt . Som e o f th e Paddy' s Cree k sediment s ma y hav e bee n deposite d later , i n th e 
beginning o f th e Palaeozoic , i n epicontinenta l sea s o n the easter n margi n of th e Georgetow n Inlier, 
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and contemporaneou s wit h the earl y Palaeozoi c sedimentatio n i n the adjoinin g Tasman Geosynclin e 
to th e eas t (Fig . 9 , sectio n 2) . I f this i s so , par t o f th e Tat e River/Paddy' s Creek are a o f deposi -
tion i s probabl y th e norther n par t o f th e 'North-eas t Passage ' (Bryan , 1932) , whic h link s th e 
Tasman Geosynclin e t o th e Centra l Geosyncline o n the Australia n continent . 

Metamorphism o f th e Proterozoi c sediment s i s mainly contact o r low-grad e regional. 
The regiona l metamorphi c grad e increase s i n the Etheridge Geosyncline fro m wes t t o eas t toward s 
the centr e o f th e Georgetow n Inlie r an d range s fro m th e muscovite-chlorit e subfacie s o f th e 
greenschist facie s (Turne r &  Verhoogen, 1951 , p.466) , throug h the albite-epidot e facie s (p.460) , 
to th e staurolite-kyanit e subfacie s o f th e amphibolit e facie s (p.452) . Th e staurolit e schist s ar e 
generally flat-lyin g an d overli e th e lower-grad e metamorphics . Althoug h the stud y o f th e lin -
eations i s no t ye t complete , th e genera l fiel d relation s sugges t tha t th e metamorphi c contac t 
is a  thrust , whic h ma y hav e accompanie d th e intrusio n o f th e Forsayt h Batholith . 

Towards th e en d o f th e Precambria n the Inlie r was consolidate d b y the intrusio n o f 
ultrabasic an d basi c rock s alon g it s easter n edge , an d finally , b y the intrusio n o f th e Forsayt h 
Batholith i n it s centra l region . Th e ultrabasi c an d basic rock s wer e intrude d alon g the north -
east trendin g faulte d edg e o f th e Burdeki n Rive r Faul t Zon e (Fig . 2) ; som e dyke s an d sills o f 
dolerite wer e intruded in the central region of the field . Th e Forsayt h Batholit h trend s north-north -
west acros s th e centra l regio n o f th e inlier . Th e batholit h ha s contact-metamorphose d th e P r o -
terozoic sediments , an d retrograde-metamorphose d the Archaea n metamorphics. 

The Georgetow n Inlie r i s abou t 21 0 mile s lon g an d 210 mile s wide , an d occupie s 
more tha n hal f o f th e Cairns-Townsvill e Hinterland . It s limit s a s a  lan d mas s i n lat e Precam -
brian tim e ar e no t precisel y known , although , fo r reason s advance d later , i t ma y hav e extende d 
beyond th e present-da y boundaries . Th e Georgetow n Inlie r probabl y extende d t o th e south-wes t 
along th e 'Eurok a Ridge ' (Hill , 1951 ) an d joine d th e 'Cloncurr y Massif (Hill , 1951) . Als o it s 
outcrop ma y hav e extende d sout h i n the Precambria n and joined th e Cap e Rive r Serie s (Daintree , 
1870). Th e mos t easterl y exposur e know n of th e Georgetow n Inlier i s nea r longitud e 14 5 30'E. , 
some 5 0 mile ? fro m th e presen t coastline , betwee n Innisfai l an d Tully . Th e easter n limi t o f th e 
Inlier i s no t known , bu t fro m th e synthesi s o f th e histor y o f th e Tasma n Geosyncline i n North 
Queensland, th e structur e o f th e Georgetow n Inlie r appear s t o hav e influence d th e subsequen t 
formation an d deformatio n o f th e Tasma n Geosyncline , an d the Inlie r ma y hav e onc e extende d a t 
least t o th e presen t easter n coastline . 

Early Palaeozoi c (Fig . 3 ) 

The earl y Palaeozoi c sequenc e contain s th e oldes t fossiliferou s sediment s o f th e 
Tasman Geosynclin e o f Nort h Queensland. Th e sediment s ar e abou t 40,000 fee t thic k an d consis t 
of fine-graine d quart z elastics , graptoliti c shale , an d greywacke , wit h lesse r amount s o f cora l 
reef interbedde d with basal t (spilite) . Th e lo w grad e regiona l metamorphic s o f th e 'Barro n Rive r 
Series' (Whitehouse , 1930 ) an d the 'Barro n Rive r Metamorphics ' (Geologica l Map, 1953) probabl y 
belong t o th e earl y Palaeozoic . Th e sequence i s intensel y folded , an d intrude d by ultrabasic, basic , 
and aci d igneou s rocks . 

The earl y Palaeozoi c sequenc e i s exposed in two separate areas : on e o f definit e earl y 
Silurian ag e i n th e south-wes t -  th e Wairuna-Greenval e area ; th e othe r o f uncertai n ag e i n th e 
north-east, occupyin g th e coasta l regio n nea r Cairn s -  th e Barro n Rive r area . 

All th e fossil s ye t forme d i n th e earl y Palaeozoi c sequenc e ar e i n the Wairuna -
Greenvale area . Th e fossil s ar e graptolite s o f Lowe r Siluria n age (Thomas , I960); trilobite s o f 
Lower Siluria n ag e (Opik , i n White , Best , e t al. , 1959) ; an d corals o f Lowe r Siluria n an d TUppe r 
Ordovician ag e (Hill , i n White , Stewart , e t al. , 1959) . Th e sediment s ar e expose d i n the Gra y 
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TABLE 2 

PALAEOZOIC STRATIGRAPH Y O F TH E CAIRN S - TOWNSVILL E HINTERLAND . 

NORTH QUEENSLAN D 

AGE LITHOLOGY DIMENSIONS PALAEONTOLOGY IGNEOUS ACTIVIT Y ENVIRONMENT TECTONIC ELEMENT S ECONOMIC MINERAL S 

Permian 
(to 
Trlassic 
(?)) 

2,500-3,000 
square mile s 
of granite . 

50-4,000 ft . 
(thick) o f 
volcanics. 

Acid 
Younger pin k 
granite batholit h 
into high levels . 

Associated aci d 
vulcanism. 

Epizone 
Rifts; cauldro n 
subsidences; rin g 
dykes. 

Tin 
Wolfram 
Molybdenum 
(?)Gold 
Bismuth 
Fluor ite 

Permian 
(to 
Trlassic 
(?)) 

INTRUSIVE CONTAC T 
Permian 
(to 
Trlassic 
(?)) 5,000 squar e 

miles 

Older gre y 
granite batholith . 
Associated mino r 
acid vulcanism . 

Epizone-
Mesozone. 

Chillagoe, 
Mt Garnet , 
Ewan Shelves . 

Copper 
Silver 
Lead 
Iron. 

Permian 
(to 
Trlassic 
(?)) 

P A R T L Y INTRUSIV E CONTAC T 

Permian 
(to 
Trlassic 
(?)) 

Shale, arkose , 
conglomerate. 

1,000 ft . thick . 
Plants (Glossopteris ; 
Gangamopteris; 
Noeggerathlopsis; 
Taenlopteris 

Acid 
Rhyolite, 
agglomerate. 
Minor amygdal -
oidal basalt . 

Freshwater 

Mt Mulliga n 
Basin? Agat e 
Creek Basin . 
Nychum area . 

Coal 
Agate 

UNCONFORMITY 

Middle Carboniferou s 
to Uppe r Devonia n 

Greywacke, quart z silt -
stone, shale , arkose , 
quartz conglomerate , 
quartz sandstone , quart z 
greywacke, mino r lime -
stone an d calcareou s 
shale. 

500 ft . t o 
20,000-30,000 
feet thick . 

Plants 
(Rhacopteris ovata ; 
Calamites radlatus ; 
Lepidodendron cf . 
veltheimianum; 
Stlgmarla flcoides ; 
Slgillaria sp. ; 
Leptophloeum aust -
rale). Fis h (Antlarchan). 

Marine (Brachythyri s 
davidis; Crenipecten ; 
Thamnopora; Aulopora; 
Chonetes; (? ) Product -
ella; (? ) Streptorhynchus ) 

Mainly freshwate r 

Marine restricte d 
to Tournaisian . 

Hodgkinson Trough 
Bundock, Clark e River, 
Star, an d Gilberton 
Basins. 

MINOR UNCONFORMIT Y (ONLAP ) 

Middle Devonia n 
(to? Lowe r 
Devonian) 

Limestone reefs , 
calcareous 
detritus conglomerate , 
black shale , quart z 
slltstone. 

500 ft . t o 17,00 0 ft . 

Corals (Pseudamplexus ; 
Acanthophyllum; Phillips -
astrea; Cystiphyllum ; 
Metriophyllum; Disphyllum ; 
Endophyllum, etc. ) 

(?) Basic-Intermediate . 
Minor dolerite , diorite , 
and granodiorite . 

Marine Broken Rive r an d 
Burdekin Rive r 
Shelves. 

UNCONFORMITY (EROSIONAL(?) ) 

Probably rejuvenatio n o f intrusio n o f serpentin e o f Gra y Cree k Complex alon g faul t contac t 
between Wairun a Tectoni c Lan d an d foredeep o f Kangaro o Hills Trough. 

Lower Devonia n 
to 

Upper Siluria n 

Greywacke conglom -
erate, greywacke , 
greywacke siltstone , 
quartz siltstone , 
shale, chert , lime -
stone reef s an d ree f detritus . 

5,000 feet t o 40,00 0 
feet. 

Corals (Favosites ; 
Halysites; Tryplasma ; 
Alveolites; Heliolites ; 
Cystiphyllum; Ketophy -
llum; Entelophyllum) . 

Marine trough s 
and shelve s forme d 
around a  risin g 
Silurian Wairun a lan d 
mass an d Precambrian 
Inlier. 

Chillagoe an d Mt 
Garnet Shelves . 
Kangaroo Hill s 
Trough. Jac k an d 
Perry Creek-Ewan 
Shelves. 

EROSIONAL AN D REGIONA L UNCONFORMIT Y WIT H SILURIA N SEDIMENT S 

60 mile s lon g 
1 mil e (max. ) 
wide. 

Ultrabasic an d 
Basic. 

Main phase o f 
intrusion o f serpen -
tinized dunite , perid -
otite, pyroxenite , gabbr o 
and microdiorit e 
differentiates. 
Dolerite. 

Intrusion 
along wester n 
thrust edg e o f 
Wairuna Siluria n 
Land. 

Gray Cree k 
Serpentine 
Belt 

Chromium 
Nickel 
Gold 
Antimony. 

INTRUSIVE CONTAC T 

Corals (Propora ; 
Claystone, shale , 40,000 fee t thick . Streptelasma; Basic Gray Cree k 
quartz siltstone , Favosites; Spilite, basalti c Shelf, Wairuna -
quartz greywacke , Halysites; agglomerate Greenvale an d 
greywacke, conglom - Heliolites; (3,000 fee t ? ) Barron Rive r 
erate. Mino r ree f Plasmopora; associated wit h Shelf an d depositional areas . 
limestone an d ?Phaulactis; coral reefs . trough. 
reef detritus . Phyllit e Tryplasma; 
and chlorit e Trilobites (Encrinurus ; 
schist. Scutellidae etc. ) Graptolite s 

(Monograptus spp. ) 

Silurian t o 

Upper Ordovicia n 

Base no t see n -  F A U L T CONTAC T -  Probabl e metamorphi c unconformit y wit h Precambria n 



Creek are a adjacen t t o th e easter n boundar y of the Georgetow n Inlier; the y occup y a  belt 2 0 mile s 
wide extendin g south-wes t fo r 9 0 mile s fro m Wairun a Homestead . Cora l ree f an d spilitic basal t 
are expose d i n th e Gra y Cree k Shel f i n par t o f th e wester n edg e o f th e Wairuna-Greenval e dep -
ositional area . 

Little i s know n of th e ag e an d distribution o f th e Barro n Rive r Metamorphics , partly 
because onl y a  smal l portio n o f th e Coasta l are a ha s bee n mapped . Th e metamorphic s ar e show n 
on th e 195 3 Geologica l Ma p o f Queenslan d a s extendin g fro m latitude  1 4 30*S . t o Ingham . Th e 
sedimentary an d tectoni c histor y o f Nort h Queenslan d suggest s tha t som e o f th e sedimentatio n 
in th e Barro n Rive r are a wa s probabl y contemporaneou s wit h th e ?Uppe r Ordovician/Lowe r 
Silurian sedimentatio n i n th e Wairuna-Greenval e area . Als o the Barro n Rive r Metamorphics , a s 
previously define d b y Whitehous e (1930 ) an d show n o n the 195 3 map , may contain , no t onl y som e 
Wairuna-Greenvale sediments , bu t als o th e Uppe r Silurian/Carboniferou s sediment s o f th e 
Hodgkinson Trough , Moun t Garne t Shelf , an d Kangaro o Hill s Trough . Alread y F . d e Keyse r an d 
party (pers . comm. , 1960 ) hav e show n tha t th e Barro n Rive r Metamorphic s nort h o f Cairn s are 
conformable wit h th e sediment s o f th e Hodgkinso n Trough ; whethe r thes e bed s continu e sout h 
beyond Cairn s to includ e al l th e Barro n Rive r Metamorphc s i s no t ye t known . 

The precis e ag e limit s o f th e earl y Palaeozoi c sediment s ar e no t known . Nowher e 
is th e botto m o f th e bed s seen , an d as ye t fossil s hav e no t bee n foun d i n th e to p 30,000 fee t o f th e 
Wairuna-Greenvale area , o r i n th e Barro n Rive r belt. Th e sediment s i n the souther n par t mus t 
be olde r tha n Uppe r Silurian , sinc e the y ar e separate d b y a  regiona l unconformit y fro m Uppe r 
Silurian/Lower Devonia n sediments , an d younger tha n Precambrian. 

Upper Silurian/Lowe r Devonian (Fig . 4. ) 

The Uppe r Silurian/Lowe r Devonia n sediment s consis t o f 35,00 0 t o 40,000 feet o f 
terrigenous material , cora l reef s an d thei r detritus . The y ar e folded , an d intruded by mino r 
ultrabasic, basic , an d aci d igneou s rocks . Th e ag e o f thes e sediment s i s determine d b y coral s 
described b y Hil l (i n White, Stewart , e t al. , 1959 ; White , Best , e t al. , 1959) . 

The Uppe r Siluria n an d Lower Devonian age limits are als o determine d b y parts o f th e 
depositional are a wher e th e sediment s unconformabl y overli e th e Siluria n Wairuna-Greenvale 
sediments, an d are unconformabl y overlai n b y Middl e Devonia n o^ra l ree f limestone . 

Two area s o f Uppe r Silurian/Lowe r Devonian sedimentatio n ar e known : on e i n th e 
north betwee n Chillago e an d Moun t Garnet ; an d th e othe r i n the sout h between Gra y Cree k and 
Ewan. Thes e area s ar e separate d b y the earl y Palaeozoi c sediment s o f th e Wairuna , Greenvale , 
and Barro n Rive r areas , whic h b y uplif t i n th e lat e Siluria n emerged a s a  lan d barrier i n th e 
Upper Siluria n Lowe r Devonian ; an d by a n Uppe r Palaeozoi c granit e batholith . 

The Chillago e sectio n consist s o f 5,00 0 fee t o f corallin e ree f limestone , ree f 
detritus, an d lesse r amount s o f terrigenou s materia l derive d fro m th e neighbourin g Precambrian 
Georgetown Inlie r t o th e west . Thi n basal t flow s ar e expose d amon g som e o f the reefs . Th e 
sedimentary environmen t mus t hav e bee n tha t o f a  broad continenta l shel f -  th e 'Chillago e Shel f 
of Hil l (1951 ) -  borderin g a n ol d Precambria n continent o f lo w relief , whic h allowe d the shallo w 
Upper Silurian/Lowe r Devonian se a t o transgres s som e distanc e t o th e wes t o f th e presen t ex -
posure o f th e Chillago e cora l reefs . Th e easter n limi t o f th e Chillago e Shel f i s no t precisel y 
known, bu t i t probabl y di d no t exten d farthe r eas t tha n th e Featherbe d Rang e an d Petford . Nea r 
Petford cobble s an d pebble s o f th e Georgetow n Inlier ar e expose d i n a  greywacke conglomerate , 
which resemble s othe r conglomerate s o f th e Moun t Garne t area , suggestin g tha t th e provenanc e 
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was th e shiel d situate d a  fe w mile s t o th e west . Th e Chillagoe Shelf sediment s continu e t o th e 
south-east an d must hav e merge d with the Mount Garnet Uppe r Silurian/Lowe r Devonia n sediment s 
before bein g separate d by late r Uppe r Palaeozoi c igneou s intrusions . 

The sediment s o f th e Moun t Garne t are a contai n mor e massiv e greywack e and grey-
wacke conglomerate , an d les s ree f limeston e an d ree f detritus , an d are thicker (12,00 0 feet) , 
than th e sediment s o f th e Chillago e Shelf. Th e Moun t Garne t are a wa s probabl y a  shelf; it s se a 
floor mus t hav e bee n mor e irregula r tha n that o f th e Chillago e Shelf, an d its shore-lin e steeper , 
more abrupt , an d more irregular , thu s restrictin g th e western transgressio n o f th e se a t o nea r it s 
present know n boundary . Th e Moun t Garne t Shel f wa s probabl y simila r t o th e 'Continenta l 
Borderland' (Wisema n &  Ovey, 1953 , p.14 ) recognise d i n the present-da y se a floors . 

The secon d an d thicker Uppe r Silurian/Lowe r Devonia n depositional are a i s situate d 
in th e sout h betwee n Gra y Cree k an d Ewan. I t contains mainl y greywacke , and lesser amount s o f 
reef limeston e an d it s detritus ; th e thicknes s i s 35,000-40,00 0 feet . Th e configuratio n o f th e 
depositional are a an d th e amoun t o f th e containin g sediment s sugges t tha t i t wa s essentiall y a n 
east-west trough , name d her e th e Kangaro o Hill s Trough . Th e Kangaro o Hill s Troug h i s a t leas t 
110 mile s lon g an d 3 0 mile s wide ; it s easter n limit , beyon d Ewan, i s no t known . It s wester n 
limit mus t hav e bee n clos e t o th e presen t know n eastern edg e o f th e Precambria n Georgetown 
Inlier; it s souther n an d norther n limit s wer e probabl y fixe d b y Silurian tectonic lands . Th e 
northern limi t wa s th e Wairun a lan d mass, whos e souther n en d divided the Kangaro o Hill s Troug h 
into tw o distinct sedimentar y areas : on e t o th e wes t o f th e Wairun a mas s nea r Graveyar d Creek ; 
and th e othe r t o th e eas t i n th e Came l Creek/Blu e Range/Ewa n area . Th e western par t o f th e 
Trough i s 1 5 mile s wid e an d 40 mile s long , an d bordered t o th e wes t an d south b y the Georgetown 
Inlier. It s positio n i n the Trough suggests tha t i t wa s a  fore-deep (Gignoux , 1955 , p.3 ) i n the Uppe r 
Silurian/Lower Devonia n sea. Th e topography of the floor o f thi s western fore-dee p mus t hav e bee n 
irregular, sinc e cora l limeston e reef s ar e scattere d sporadicall y through greywacke, which i s it s 
main constituent . Th e cora l reef s ar e thickest i n the souther n par t o f th e fore-deep , where con -
tinental shel f condition s prevailed ; thi s shel f i s name d the Jac k Shelf . 

The sediment s o f th e easter n par t o f the Kangaro o Hill s Troug h ar e simila r t o those 
in th e wester n fore-dee p i n that the y contai n greywack e and limestone. Th e main differences ar e 
the greate r thicknes s (35,000-40,00 0 feet ) o f sediment s an d th e restrictio n o f th e greywack e to 
thick bed s i n a  successio n o f monotonou s rhythmicall y alternatin g beds o f quart z siltstone and 
fine-grained quart z sandstone. Al l these sediments contai n most o f th e turbidity-curren t structure s 
described b y Kuenen (1952) an d others. A  feature o f the easter n par t o f the Kangaro o Hill s Troug h 
is th e arcuat e shel f are a betwee n Came l Creek , Blu e Range , an d Ewan, whic h contains cora l reef s 
and ree f detritu s a s wel l a s small amounts of amygdaloida l basalt. Th e coral s ar e Uppe r Silurian/ 
Lower Devonian , as ar e those on the Jack Shelf, wester n fore-deep , an d Mount Garne t an d Chillagoe 
Shelves. 

Middle Devonia n (Fig . 5. ) 

The sediment s o f Middl e Devonian age consist of coral reefs , ree f detritus , an d lesse r 
amounts o f pelagic an d terrigenous sediments . Th e thickness range s fro m 45 0 fee t t o 17,00 0 feet . 
The bed s ar e tightly folde d an d invaded by smal l basic , intermediate , an d acid igneou s intrusions . 
Their ag e ha s bee n determine d b y abundan t corals , whic h are liste d i n preliminary reports by 
Prof. Hill , Universit y o f Queensland , i n unpublishe d reports b y White, Stewart , et al . (1959) , and 
White, Best , e t al . (1959) . Mos t o f th e coral s ar e o f Givetia n age, an d a few ma y extend dow n to 
the Lowe r Devonian , and in on e locality , Gregor y Springs , up into th e Frasnia n (Upper Devonian). 
The ag e o f th e coral s suggest s tha t sedimentatio n was almos t continuou s fro m th e Lowe r Devonia n 
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to th e Uppe r Devonian . Fiel d mappin g o f formation s indicate s a  break, probably erosional, an d 
certainly a  regiona l unconformit y betwee n th e dominantl y Middl e Devonia n an d Upper Silurian / 
Lower Devonia n successions . Ther e i s n o majo r interruption o f sedimentatio n between th e Middl e 
Devonian an d th e overlyin g Uppe r Devonian/Lowe r Carboniferou s sediment s o f th e Bundoc k 
Basin (Fig . 6) ; bu t there i s stron g evidenc e fo r overla p o f th e uppe r beds o f the Bundoc k Basin i n 
the Tournaisia n (Lowe r Carboniferous). 

Middle Devonia n sediment s ar e expose d i n three localitie s i n th e Cairns-Town s ville 
area. On e smal l localit y i s i n th e nort h a t Rookwood Homestead nea r Chillagoe ; th e tw o other s 
are i n th e south , an d ar e mor e widespread ; on e i s i n the Broke n River area , th e othe r i n th e 
Burdekin Downs/Fannin g Downs/Rei d Rive r are a betwee n Charter s Tower s an d Townsville . 

The Middl e Devonia n ag e o f th e Rookwoo d sediments i s base d o n a  doubtful String -
ocephalus an d other lamellibranch s (Hill , pers . comm. , 1958) collected fro m a  limestone. Anothe r 
probable Middl e Devonian be d (Hill , op . cit. ) i s a  ree f conglomerat e i n th e Thornboroug h Goldfield 
about 2 0 mile s west-north-wes t o f Mareeba . Th e sedimentationa l histor y o f the Rookwood / 
Thornborough Middl e Devonia n sediments , an d thei r relationshi p t o th e Uppe r Silurian/Lower 
Devonian sediment s o f th e Chillago e an d Mount Garnet Shelves, an d to th e late r Uppe r Devonian / 
Carboniferous sediment s o f th e Hodgkinso n Troug h (Fig. 6) , ar e no t ye t known , since mappin g i s 
still i n progress , an d mos t o f th e boundar y i s obscure d b y granit e intrusions . Th e Rookwood-
Thornborough reef s ma y b e remnant s o f a  Middl e Devonian shel f margina l to th e Chillago e Shelf , 
and extendin g farthe r eas t o f th e shelf . 

Time-rock relationship s ar e bes t know n i n the souther n localit y i n the Broke n River 
area, wher e th e thickes t Middl e Devonia n successio n (17,00 0 feet ) i s exposed . Wel l preserve d 
Givetian coral s fro m limeston e refef s hav e bee n determine d b y Prof . Hill . Th e cora l reef s ar e 
thickest i n th e basa l an d middl e section s o f th e succession . Th e Middl e Devonian Broke n River 
sediments overli e th e Uppe r Silurian/Lowe r Devonia n sediment s o f th e wester n fore-dee p o f th e 
Kangaroo Hill s Trough ; the y ar e separate d fro m thes e underlyin g sediment s by a  regiona l 
erosional unconformity ; an d the y ar e overlappe d b y th e Uppe r Devonian/Lowe r Carboniferous 
sediments o f th e Bundoc k Basin (Fig . 6) . 

Jack &  Etheridg e (1892 , p.35-36 ) describe d th e othe r souther n Middl e Devonia n 
locality, whic h i s situate d i n th e Burdeki n Down s are a abou t 7 0 mile s south-west-o f Townsville . 
They estimate d 45 0 fee t o f cora l ree f limeston e a t Burdekin Downs, an d 7,000 feet-at Fannin g 
Downs. Reid(1930 ) discussed the problem of the correlatio n o f thes e reef s wit h the cora l limeston e 
occurrences o f th e Broke n Rive r area . Hil l (1942 , p . 229 ) describe d Givetia n coral s fro m these 
localities an d from nearb y Reid River ; andHeidecke r (1959 ) describe d thre e ne w gener a o f Middle 
Devonian mollusc s fro m a  cora l ree f localit y 2 5 mile s north-wes t o f Charter s Towers . Regiona l 
unconformities no w recognise d i n th e Silurian-Devonia n successio n o f th e Broke n River are a 
(frequently referre d to a s th e Uppe r Burdekin area) mea n that onl y a  smal l par t o f this successio n 
(the 'Broke n Rive r Formation' , White , 1959a ) ca n b e correlate d wit h the Burdeki n Downs are a 
(generally referre d t o a s th e Burdeki n River Area) . Als o sinc e Middl e Devonian fossil s hav e no t 
yet bee n foun d i n th e Kangaro o Hill s Trough , no r o n the Wairun a lan d mass , th e Broke n River 
and Burdeki n Rive r area s wer e probabl y connecte d b y a  narrow sinuous shelf , name d her e th e 
Burdekin Rive r Shelf . Th e norther n limi t o f th e Burdeki n River Shel f coul d no t hav e extende d 
north of , an d ma y wel l hav e connecte d with, th e souther n boundar y of th e Kangaro o Hills Trough . 
Its wester n limi t i s partl y determine d b y th e Georgetow n Inlier, an d its easter n limi t i s no t 
known, thoug h i t probabl y extended t o th e presen t coas t near Townsville . 
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Upper Devonian/(Middle ) Carboniferous (Fig . 6 ) 

The Uppe r Devonian/Carboniferou s sediment s consis t o f 20,00 0 t o 30,00 0 feet o f 
mainly fossiliferou s coarse-graine d terrigenous material , and lesser amounts o f organi c limestone . 
The sediment s ar e dominantl y freshwater . Plant s collecte d fro m these sediment s ar e describe d 
by Mar y Whit e (1958 , 1959,  1960) . On e fish collecte d b y F.G. de V . Gipps in 193 4 wa s describe d 
later b y Hill s (1936) ; Tournaisia n shell y fossil s are liste d by Dickin s an d Hill (White , Stewart , et . 
al. 1959 ; White , Bes t e t al . 1959) . Th e sediment s ar e folded , an d intruded by granit e an d aci d 
volcanics. Th e Uppe r Devonian/Carboniferou s sediment s unconformabl y overli e th e Uppe r 
Silurian/Lower Devonian , an d disconformabl y overli e th e Middl e Devonian sediments . Th e firs t 
unconformity i s angular; , th e secon d on e i s a  regiona l overlap . 

Two area s o f Uppe r Devonian/Carboniferous sedimentation are known: on e widesprea d 
area occupyin g mos t o f th e Hodgkinso n Goldfiel d i n th e nort h between Chillago e an d Mossman; 
and th e othe r i n th e sout h consisting of fou r smal l separat e area s betwee n Gilberto n and the Sta r 
River, separate d fro m th e northerl y on e b y pre-Upper Devonian sediments , which emerge d i n th e 
early Carboniferou s to for m a  broad lan d mass . 

The Hodgkinso n are a contain s th e greates t thicknes s (20,00 0 to 30,00 0 feet , Jac k & 
Etheridge, 1892 , p . 114) o f Uppe r Devonian/Lowe r Carboniferou s sediments . Th e shap e an d 
sedimentation conten t sugges t tha t th e depositiona l are a wa s a  trough abou t 10 0 mile s lon g an d 
60 mile s wide ; th e souther n three-quarter s o f th e troug h i s show n i n Figur e 6 . Th e sediment s 
consist o f rhythmicall y alternatin g bed s o f quart z siltstone , shale , an d medium t o coarse-graine d 
greywacke, al l containin g turbidit y curren t structures . Th e sediment s generall y contai n plan t 
fragments; Whit e (1960 ) ha s describe d Leptophloeu m austral e (M'Coy ) fro m th e sediment s o f th e 
Hodgkinson Troug h a t Stannar y Hills . Ree f an d greywack e conglomerate s ar e expose d i n th e 
sequence. Crib b (1960 ) ha s liste d Uppe r Devonia n corals fro m a  limestone len s nea r Beaconsfiel d 
in th e trough . 

The sediment s are almost identica l with those in the easter n par t o f th e Uppe r Silurian / 
Lower Devonia n Kangaro o Hill s Troug h and a  simila r environmen t i s envisage d fo r bot h troughs , 
though the y ar e o f differen t ages . Mor e wil l b e shortl y know n of th e histor y o f th e Hodgkinso n 
Trough, a s th e regiona l mappin g by F . d e Keyse r an d party o f th e mai n part o f thi s troug h i s stil l 
progressing. It s wester n boundar y i s partl y obscure d b y late r aci d volcanic s o f th e Featherbe d 
Range, an d i n othe r part s i t i s separate d fro m th e Precambria n Georgetown Inlier b y a  narrow 
belt ( 5 t o 1 0 miles ) o f sediment s o f th e Chillago e Shelf . It s souther n boundar y almost coincide s 
with th e edg e o f a  late r Uppe r Palaeozoi c granit e intrusio n an d cannot b e fa r remove d fro m a n 
arcuate lin e joinin g Petfor d an d Silver Valle y (Fig. 6) . Thi s lin e probabl y coincides wit h a  marke d 
change o f sedimentatio n fro m greywack e t o quart z siltston e an d sandstone , indicatin g a n overla p 
of Uppe r Devonian/Carboniferou s sedimentatio n fro m the Hodgkinso n Troug h in th e nort h o n to th e 
Mount Garne t Shel f i n th e south.  Th e easter n boundar y of this troug h agains t th e Barro n Rive r 
Metamorphics i s no t known , sinc e i t i s obscure d b y basalt an d granite; an d it i s arbitraril y 
shown betwee n Silve r Valle y an d Mareeba . 

A smal l inlie r o f Middl e Carboniferous sediments is exposed a t Silve r Valle y near th e 
southern edg e o f th e Hodgkinso n Trough , fro m whic h Stirlin g (1905 ) describe d Rhacopteri s an d 
Aneimites. Twent y fee t o f rhyolit e brecci a i s expose d a t the bas e o f th e section . Morto n in Rei d 
(1930) estimate d the Silve r Valle y beds t o be less tha n 30 0 fee t thick. Th e boundaries o f th e Silve r 
Valley bed s wit h th e underlyin g sediment s o f th e Hodgkinso n Troug h are faulted . 

The souther n are a consist s o f fou r basins , referre d to her e a s th e Gilberto n Basin , 
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the Bundoc k Basin, th e Clark e Rive r Basin , an d the Sta r Basin . 

The Gilberto n Basin , whic h lie s withi n th e Georgetow n Inlier, consists o f tw o smal l 
areas o f freshwate r sediment s separate d b y the Gilbert River, and covering abou t 45 squar e miles . 
Their boundar y wit h th e Inlie r i s generall y faulted . Th e sediment s ar e cross-bedde d quart z 
pebble conglomerat e an d ferruginous shale , containin g Leptophloeu m australe , an d one Antiarcha n 
fish (Hills , 1936) . Th e tota l thickness o f sediment s i s 50 0 feet . 

The othe r thre e basins , Bundock, Clarke River, and Star, for m a  broad east-wes t belt , 
180 mile s lon g an d 4 5 mile s wide , which transgresse s th e earlie r Kangaro o Hills Troug h and th e 
Burdekin Rive r Shelf . Th e stratigraph y of these basins suggest s tha t the y were probabl y connected 
by a  Tournaisla n (Lowe r Carboniferous ) seaway , whic h approximatel y followe d th e outlin e o f th e 
Burdekin Rive r Shelf . 

The Bundoc k Basi n contain s 20,00 0 fee t o f greywacke , arkose , conglomerate , shale , 
and mino r amount s o f limeston e an d calcareou s sediments . Th e thin calcareou s sediment s ar e 
confined t o th e base of the sequence an d contain Tournaisia n brachiopods an d gastropods determine d 
by J.M . Dickin s (i n White , Best , e t al. , 1959) . Frasnia n corals collecte d nea r Gregor y Spring s 
and determine d b y Prof . Hil l (i n White, Best , e t al. , 1959 ) ma y represen t th e bas e o f th e Bundoc k 
Basin. Th e sediment s ar e folde d int o elongated domes an d basins, an d are intrude d b y widespread 
rhyolite porphyry . 

The Clark e Rive r Basi n lies about 5 miles east o f th e Bundoc k Basin, an d i s separate d 
from i t b y Siluria n an d Devonia n sediments , uplifte d i n the earl y Carboniferou s to for m a  land 
ridge betwee n th e tw o basins . Th e basi n i s 2,00 0 squar e mile s i n area , and contains a  maximu m 
of 7,00 0 fee t o f quart z conglomerate , quart z greywacke , quart z sandstone , an d thi n basal bed s 
of limeston e an d calcareou s sediments . Th e calcareou s basa l bed s contai n Tournaisia n shell y 
fossils, an d th e uppe r an d middl e section s contai n th e Carboniferou s plants Calamites , Rhacop-
teris, Sigillaria , Stigmaria , an d Lepidodendron . Th e boundarie s o f th e Clark e Rive r Basi n ar e 
generally faulted . Th e sediment s are folded into tight dome s an d basins, an d ar e intrude d by mino r 
amounts o f granite , rhyolit e porphyry , and diorite . 

The Sta r Basi n i s situated som e ten miles to th e south-eas t o f th e Clark e Rive r Basin . 
The relationshi p betwee n th e tw o basins i s no t known , since onl y a  smal l portio n o f th e Sta r Basi n 
and th e intervenin g are a ha s bee n mapped . Th e tw o basins ma y hav e bee n connecte d i n the Uppe r 
Devonian o r earl y Carboniferou s before finall y being separated into two freshwate r basins . Jac k & 
Etheridge (1892 , p.129-133 ) describe d th e Sta r Basi n sediments , an d recor d a  section som e 1,50 0 
feet thick . Rei d (1930 , p.16-20 ) discusse s th e possibl e correlatio n o f th e Sta r Basi n sediment s 
with Queenslan d Uppe r Devonia n Carboniferou s localitie s a t Moun t Wyatt an d Drummond Range. 

IGNEOUS ACTIVIT Y 

Four period s o f igneou s activit y ar e represente d (Table s 1-3) : basi c an d ultrabasi c 
rocks intrude d b y aci d rock s i n th e Precambrian ; basi c an d ultrabasi c rock s i n th e Middl e 
Palaeozoic; aci d rock s i n th e Uppe r Palaeozoic ; an d finall y basi c rock s i n the Cainozoic . 

Precambrian 

The Precambria n ultrabasi c an d basi c rock s ar e dolerite , gabbro , an d serpentine . 
Dolerite an d gabbr o ar e expose d i n sills , dykes , an d stocks , whic h ar e generall y locate d aroun d 

14 



TABLE 3 

CAINOZOIC AND MESOZOIC STRATIGRAPHY OF THE CAIRNS-TOWNSVILLE HINTERLAND, 

NORTH QUEENSLAND 

AGE LITHOLOGY DIMENSIONS PALAEONTOLOGY IGNEOUS ACTIVITY ENVIRONMENT 
TECTONIC 
ELEMENT 

ECONOMIC 
MINERALS 

Cainozoic Siltstone, 50 ft.-500 ft. Diatoms (Melosira) Basic Continental flood Tableland Diatomite; 
shale, (basalt) (volume Olivine basalt basalts (Atherton, Mc- pozzolan; 
sandstone, of basalt 400 flows. Some pyroclasts Bride, Chudleigh, water. 
basalt cubic miles) Nulla). 

Mesozoic 

REGIONAL UNCONFORMITY 

Shale sand­
stone conglom­
erate 

100 ft. thick Plants (Lingui-
folium sp.; 
Cladophlebis australis; 
Cladophlebis albertsi; 
Phyllopteris lanceolata; 
Cycadites sp.?). 
Marine (Pelecypods-
Maccoyella; 
Gastropods-Natica; 
Brachiopods-
Rhynchonella). 

Freshwateij 
and marine .̂ 
Environment 
changes over 
Croydon-Gregory 
Range 'ridge'. 

Carpentaria 
Basin; Great 
Artesian Basin. 

Water. 

ANGULAR UNCONFORMITY 
UPON PERMIAN (-TRIASSIC?) SEQUENCE 



the margin s o f th e late r Forsayt h Batholith . Serpentin e an d lesser amount s o f gabbr o ar e r e -
stricted i n outcro p to a  narro w north-north-eas t bel t abou t 9 0 mile s lon g nea r th e easter n edg e o f 
the Georgetow n Inlier . Th e serpentin e i s metamorphose d t o antigorite , chlorite , talc , an d trem-
olite-actinolite rock s (Green , 1958) ; th e gabbr o i s metamorphose d t o th e albite-epidot e amphib -
olite facies . 

The Precambria n acid igneou s rock s consist of the granites o f th e Forsayt h Batholith , 
intruded i n the centr e o f th e Georgetow n Inlier. Th e mai n granit e i s grey , massiv e t o porphyritic , 
coarse-grained, withbiotite , an d shows platy flow structures, particularly around its edges . Anothe r 
granite o f th e Forsayt h Batholit h i s a  pin k t o gre y medium-graine d biotite-hornblende granite . 

Middle Palaeozoi c 

The Middl e Palaeozoi c ultrabasi c an d basi c intrusiv e rock s ar e restricte d t o 5 0 
square mile s i n the Gra y Cree k area , wher e they intrud e Lowe r Siluria n basalt. Gree n (1958) ha s 
described th e rock s a s dunite , peridotite , diallagite , gabbro , an d microdiorite, forme d by diff -
erentiation o f an olivine-rich basic magma; h e believes the m t o b e co-magmati c wit h th e basal t tha t 
they invade . 

The Uppe r Devonian/(?Middle ) Carboniferou s basins contai n th e las t majo r recorde d 
sedimentation i n the Cairns-Townsvill e Hinterland - excep t o f cours e fo r the widesprea d Mesozoi c 
sedimentation i n th e Grea t Artesia n and Carpentaria Basins tha t overlap s th e wester n par t o f th e 
area (Fig . 1) ; th e widesprea d activit y i n th e Uppe r Palaeozoi c wa s almos t entirel y igneous . 

Upper Palaeozoi c 

Bryan (1925 ) state d tha t th e widesprea d Upper Palaeozoi c granite s o f Nort h Queens-
land, which were previousl y regarde d as earl y Carboniferou s by Jensen (1920 , p.28) , lat e Carbon -
iferous b y Jensen (1923 , p . 29), an d Permian by Ball (1923) , were associate d wit h the grea t epeiro -
genic uplif t whic h close d th e Palaeozoi c era , rathe r than intrude d during the grea t post-Devonia n 
orogeny. Brya n &  Whitehouse (1929 ) poin t ou t th e lac k o f Devonia n rhyolite s an d other lava s i n 
Queensland a s compare d with thei r widesprea d occurrence i n Ne w South Wales an d Victoria. Th e 
following brie f accoun t o f th e Uppe r Palaeozoi c igneou s activit y emphasise s thes e points . 

Upper Palaeozoi c igneou s activit y show n i n Figure s 6  and 7 mainly too k plac e i n th e 
Permian, an d ma y hav e extende d int o the Lowe r Triassic . Th e activit y consiste d o f th e intrusio n 
of a t leas t tw o granites , an d two periods o f aci d volcani c extrusion , whic h were probabl y comag -
matic wit h th e tw o granit e intrusions . Th e extrusio n o f aci d volcanic s generall y preceded th e 
granite intrusions , bu t i n som e place s th e boundar y between th e tw o rock s i s no t wel l define d an d 
appears gradational . Th e ag e o f the aci d volcanic s withi n the Uppe r Palaeozoi c i s no t known , but 
the rhyolit e a t Agat e Cree k conformabl y overlie s Permia n plant-bearin g sediments. I n other 
localities th e relativ e age s ar e known , and the genera l sequenc e o f events i n th e Uppe r Palaeozoi c 
(-Lower Mesozoic? ) igneou s histor y i s established . 

The olde r granit e intrusio n i s th e Herber t Rive r Batholith (Fig . 7) . It s ag e i s show n 
as Permian , bu t i t ma y includ e som e Carboniferou s and possibly Lowe r Triassi c granites . Th e 
shape o f th e batholit h i s a  long rectangle , whic h trends north-wes t fro m Townsvill e to Chillagoe, 
and tapers a t it s northernend . I t covers a n area of 5,000 squar e miles . Ver y littl e i s know n of th e 
southern par t between Ewa n an d Townsville , and it may contai n som e aci d volcanics . Th e contact s 
of th e batholit h ar e generall y sharp , straight an d curved linear . I t intrude s th e earlie r Palaeozoi c 
Wairuna Tectoni c Lan d an d th e Kangaro o Hill s Trough , an d the norther n part o f it s easter n edg e 
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parallels an d partl y coincide s wit h the easter n edg e o f th e Georgetow n Inlier nea r Moun t Garnet. 
It intrude s thi n aci d volcanic s i n the Moun t Garnet-Ravenshoe-Kirrama area . Th e Herber t Rive r 
Batholith consist s mainl y o f a  grey, massive , medium-grained , biotite granite ; i t contain s larg e 
pink feldspa r phenocryst s i n the Herber t Rive r Gorge . Th e batholith contain s granodiorit e a t th e 
Ruddygore Coppe r Min e nea r Chillagoe , which Branc h (1960) describe d a s probabl y forme d by th e 
assimilation o f limeston e b y th e granite . Syenit e i n the Herber t Rive r Gorg e are a was probabl y 
also forme d by assimilatio n o f limestone . Bas e metal s introduce d b y the Herber t Rive r Batholit h 
are copper , lead , an d silve r i n th e Chillagoe , Moun t Garnet, an d Ewan Shel f areas ; an d lesse r 
amounts o f wolfram and tin a t Perr y Cree k nea r Came l Creek Homestead . 

The younger , an d probably more complex, Upper Palaeozoic igneous activit y o f granit e 
stocks an d aci d volcanic s i s show n in Figur e 7 , o f the Permian-Triassi c period. Th e firs t even t 
associated wit h thi s younge r igneou s activit y occurre d immediatel y afte r th e intrusio n o f th e 
Herbert Rive r Batholith , an d consisted o f widesprea d acid vulcanism . Th e volcanics ar e rhyolit e 
and rhyolit e porphyry , many o f which ar e now recognised a s ignimbrites . Th e tota l volum e o f aci d 
volcanics i s abou t 3,000 cubic miles. Mos t of th e volcanic s (an d associated intrusives ) ar e confine d 
to area s o f large-scal e fracturin g an d cauldro n subsidence , wit h the resul t tha t the y occup y rif t 
valleys, rin g dykes , con e sheets , an d dyk e swarms . Th e larges t o f these structure s for m th e 
Featherbed, Gregory , an d Newcastle Ranges ; th e most complex structur e i s i n the Bagstow e area , 
described b y Branc h (1959) . Th e aci d volcanic s ar e confine d t o th e Chillago e an d Mount Garnet 
Shelves -  mainl y alon g thei r junction s wit h th e Hodgkinso n Trough -  an d in the Bundoc k Basin 
near it s junctio n wit h th e Georgetow n Inlier; the y ar e als o widel y distribute d o n the Inlie r i n th e 
central regio n o f th e Forsayt h Batholith . 

After th e younge r period of widespread acid vulcanis m 3,00 0 squar e mile s o f granit e 
were intruded . Th e granit e (th e 'Elizabet h Creek Granite ' of White , 1959b ) i s generall y massive , 
medium-grained t o coarse-grained , and pink, an d contains smal l amounts o f mafi c minerals . I t i s 
intruded int o the Herber t Rive r Batholith an d older acid volcanic s a s stocks , whic h ar e ova l o r ar e 
bounded b y straigh t an d curved lines. Th e stock s ar e confine d t o th e area s o f aci d volcanic s wit h 
which the y ar e geneticall y related , an d the y ar e intrude d between th e intervenin g area s o f th e 
Herbert Rive r Batholith , Forsayt h Batholith , an d aci d volcanics . Th e Permian-Triassi c pink 
granite ha s introduce d ti n (Moun t Garne t an d Herberton) ; wolfram , molybdenum , and bismuth 
(Wolfram Cam p an d Bamford Hill) ; an d fluorite (betwee n Chillagoe and Moun t Surprise) on north -
west fracture s i n the Georgetow n Inlier. 

Grey granit e an d aci d volcanic s ar e geneticall y associate d i n the Croydo n area 
(Fig. 7) . Man y report s o n the geology and gold genesi s o f this are a have bee n written by geologist s 
of th e Aerial , Geologica l an d Geophysical Surve y of Northern Australia , the Queenslan d Geological 
Survey, an d others ; an d C D . Branch , a  Burea u of Minera l Resource s membe r o f th e combine d 
regional mappin g party , i s a t presen t examinin g th e Croydo n area. Th e igneous rock s occup y 
2,500 squar e mile s betwee n Croydo n and Esmeralda in the wester n par t of the Georgetow n Inlier. 
The relativ e age s o f the granit e and acid volcanics (Croydo n Felsite ) hav e bee n th e subjec t o f muc h 
controversy. Th e Croydo n Felsite ha s bee n variousl y reporte d as intrude d an d underlain by, and 
grading into , granite , an d these phenomen a ca n be explained by the emplacemen t o f a n acid magm a 
into th e crus t a t a  hig h level , an d probably a  final break-throug h on to th e surfac e t o extrud e a s 
acid volcanics . Th e Croydo n Felsite an d granite ar e simila r t o othe r area s o f Uppe r Palaeozoi c 
igneous activit y o n th e Georgetow n Inlier an d Tasma n Geosyncline o f Nort h Queensland, but thei r 
age withi n thi s perio d i s no t known . Gol d lode s occu r i n both granit e an d felsite a t Croydon ; th e 
richest par t of th e fiel d i s almos t completel y covere d b y Mesozoic sediments . Th e depth limits o f 
payable or e averag e 480 feet in the granite and 300 fee t i n the felsite . Graphit e occurs i n the lodes , 
in th e felsite , an d t o a  lesse r amoun t i n the granite . Th e felsite -  granit e contac t zon e contain s 
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gold o f hig h silve r conten t an d muc h nativ e silver . Th e averag e bullion value s produce d range 
from 73 7 fin e gold in the felsite to 536 fin e i n the granite . Th e purity o f th e Croydo n bullion (i t con -
tains les s tha n 2 % base metal s afte r amalgamation ) may be partl y due t o th e presenc e o f carbon , 
which ha s bee n obtaine d b y assimilatio n o f carbonaceou s sediments , an d which i s know n to p r e -
cipitate nobl e metal s mor e readil y tha n bas e metals . Fishe r (1945 ) adequatel y explaine d th e 
impoverishment o f gol d a t dept h i n th e Croydo n Goldfiel d as du e t o secondar y enrichment . 

Cainozoic 

After th e widesprea d Uppe r Palaeozoi c aci d igneou s activit y larg e quantitie s (40 0 
square miles ) o f basal t wer e extrude d i n fou r mai n area s durin g the Cainozoic : th e Atherto n and 
McBride area s i n th e north , an d th e Chudleig h an d Null a area s i n the sout h (Fig.8) . The y hav e 
been describe d b y Twidal e (1956 ) an d Bes t (1959 , 1960) . Th e volcanic s ar e almos t entirel y 
olivine basalts ; basalti c pyroclastics for m a small part of th e tota l volume . Man y volcani c crater s 
are stil l preserved . 

The Atherto n Basal t Provinc e i s situate d o n th e contac t o f th e Moun t Garnet Shelf 
and th e Barro n Rive r Metamorphi c Belt; it s norther n edg e i s nea r th e contac t o f th e Hodgkinso n 
Trough an d th e metamorphi c belt . Bes t (1960 ) describe d th e Atherto n Provinc e a s a  confine d 
lava fiel d o f 50 0 squar e miles , containin g fou r explosio n craters ; thes e crater s hav e emitte d 
pyroclastics whic h mantl e th e earlie r basal t flows . Bes t explain s th e present-da y topograph y 
and the dispositio n o f th e volcanoe s by differential vertica l movemen t o n fault s trendin g north-wes t 
and north-east . Som e o f thes e movement s ar e o f Recen t ag e an d have largel y determine d th e 
present topograph y o f th e coas t nea r Cairns. 

The associatio n o f faultin g an d vulcanism ha s bee n previousl y recognise d i n Queens -
land b y Ball an d Richards. Bal l (1923) suggested tha t th e Tertiar y basalts o f th e Cooktow n distric t 
were probabl y geneticall y associate d wit h fissure s du e t o th e Coo k Uplift, during which th e 
Triassic-Jurassic sediment s wer e elevate d mor e tha n 1,00 0 feet . Richard s (1924 ) recognise d tha t 
great lav a flood s hav e welle d u p through fissures , wher e rift s trendin g generall y nort h an d south 
have bee n accompanie d b y deep crusta l faultin g an d sinking . 

The McBrid e Basal t Provinc e i s situate d o n the Georgetow n Inlier nea r it s easter n 
fault contac t wit h th e Tasma n Geosyncline , an d i s th e larges t o f th e fou r provinces . Bes t (1960 ) 
described th e are a a s a n extensive lav a field o f 2,00 0 squar e miles . Th e basalt provinc e contain s 
109 craters , an d accordin g t o Bes t conform s t o Tyrrell' s definition o f 'multiple-ven t basalts' , 
except tha t Bes t consider s tha t mos t o f th e basal t was erupte d throug h few larg e vents , instea d 
of man y vent s a s suggeste d b y Tyrrell , an d tha t man y smal l vent s were parasiti c scori a cones . 
These cone s contribute d littl e mor e tha n th e materia l whic h buil t them . Th e crater s ar e grouped 
in a  wid e are a i n th e centra l regio n o f th e province . The y for m a  triangular dispersion patter n 
controlled b y th e intersectio n o f man y north-eas t an d north-west, an d som e east-west , fractures . 
The north-wes t fracture s ar e nea r th e contac t o f th e Precambria n Forsayth Batholit h an d th e 
Upper Palaeozoi c Herber t Rive r Batholith ; th e north-eas t fracture s paralle l the easter n faul t 
edge (Burdeki n Rive r Faul t Zone ) o f th e Georgetow n Inlie r (Fig . 1) . A  recent basal t flo w -  th e 
Kinrara Basal t (Best , 1960), on the eastern sid e of th e McBrid e Basal t Provinc e -  i s erupte d fro m a 
pit crate r an d is abou t 3 0 mile s long . I t has damme d the Burdeki n River a t the Valle y of Lagoon s 
and forme d larg e lakes . 

The Chudleigf t Basal t Province is the smalles t o f the fou r basal t province s (15 0 squar e 
miles). I t i s situate d o n th e easter n edg e o f th e Georgetow n Inlier an d on the south-wester n 
extension o f th e Bundoc k Basin. It s norther n an d souther n edge s ar e controlle d b y the divergenc e 
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F I G U R E 9 G E O L O G I C A L H  I S T O R  Y  C  A I R  N S - T O W N S  VI L  L E H I N T E R L A N D N T H . Q U E E N S L A N D 

8 MESOZOIC-CAINOZOIC 

Freshwater and  marine  sedimentation 
in Artesian  Basin. 
Widespread Cainozoic  basalt  volcanism 
controlled by  ?  Precambrian fractures. 
Recent vertical  movement  in  Cairns 
-Innisfail coastal  region. 

7 PERMIAN  (-TRIASSIC?) 

Widespread epizone  acid  igneous  act 

Cauldron and  rift  subsidence  filled  with 

acid volcanics  and  intruded  by  granite. 

Ring dykes  and  cone  sheets . 

Minor freshwater  sedimentation. 

6 UPPER  DEVON  IAN-MIDDLE  CARBONIFEROUS 

? Restricted  marine  sedimentation  in 
Upper Devonian  to  Lowe r Carboniferous. 
Freshwater sedimentation  in  basins. 
End of  major  sedimentation  in  Tasman 
Geosyncline. 
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5 MIDDLE  DEVONIAN 

Continual uplift  of  Precambrian  Georgetown 
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Restriction of  marine  sedimentation  to 
Burdekin River  Shelf  and  Chillagoe  Shelf. 
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{? fore-deep)  and  outer  trough  (deep). 

Coral limestone  growth  resrtricted  to 

trough shallows  and  Precambrian 

continental shelf  (Chillagoe). 

3 UPPER  ORDOVICIAN-SILURIAN 

Continuing uplift  of  Precambrian  Shield 

and major  downwarp  in  Tasman 

Geosyncline. Organic  reef  growth  and 

basalt extrusion  restricted  to  Gray  Creek 

Shelf. 

2 PROTEROZOIC  TO  ?  EARLY PALAEOZOIC 

Uplift of  Precambrian  geanticline.  Major 

downwarp on  western  flank  and  minor 

downwarp on  eastern  edge  of  geanticline. 

Thick pelagic  deposits  in  west.  Thin 

? epicontinental  facies  in  east.  Intrusion 

of serpentine  along  eastern  edge  of 

geanticline and  granite  batholith  in  centreT~ 

of geanticline.  ?  Sedimentation in  Tasman 

Geosyncline. 

I ARCHAEAN 

Formation of  central  depression. 
Sedimentation. Regional  metamorphism 
at base  of  depression. 
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of th e Burdeki n Rive r an d Clark e Rive r Fault-zone s t o th e south-wes t (Fig . 8) . However , lavas 
flow ove r thes e zone s 4 0 mile s nort h alon g the Copperfiel d and Einasleigh Rivers , and 8 0 mile s 
south-west dow n the tributarie s o f the Saxby and Flinders Rivers . Fiftee n crater s simila r t o thos e 
of th e McBrid e Provinc e hav e bee n locate d o n the Chudleig h Province. 

The Null a Basal t Provinc e i s situate d i n th e south-easter n par t o f th e Georgetown 
Inlier nea r it s junctio n with the Clark e Rive r Basin. Th e basalt overlap s o n to th e Burdeki n River 
Shelf an d the Bundoc k Basin, an d to th e south-east o n to th e Sta r Basin . I t cover s a n area of 3,000 
square miles , betwee n Maryvale , Wand o Vale , an d Burdeki n Downs . Fiftee n crater s hav e bee n 
located o n th e Null a Province . Th e crater s ar e i n group s o f tw o to four , an d evenly distribute d 
throughout th e province . Alignment s o f crater s alon g north-west an d east-west trend s ar e noted . 

The provinc e contain s a  Recen t flo w -  th e Toomb a Basalt (Twidale , 1956 ) -  simila r 
in ag e t o th e Kinrar a Basal t o f th e McBrid e Province . Th e Toomb a Basalt flow s east-north-eas t 
along th e souther n margi n of th e Null a Basal t an d terminates nea r Burdekin Downs Homestea d o n 
the Burdeki n River. 

CONCLUSIONS 

Development o f th e Tasma n Geosynclin e 

The developmen t o f th e Tasma n Geosynclin e i s illustrate d i n Figur e 9 . I t i s bes t 
understood b y firs t studyin g th e histor y o f th e Georgetow n Inlier. I n fact, th e theor y evolve d 
suggests tha t th e histor y o f th e Tasma n Geosynclin e i s strongl y influence d b y a n underlying 
Precambrian mass , simila r t o th e adjoinin g shield . 

The mai n feature s t o b e explaine d i n th e formatio n o f th e Georgetow n Inlier are : 

(i) th e circula r an d arcuat e fol d patterns o f th e Proterozoi c sediments , whic h 
surround an d overlap a n inner cor e o f Archaea n metamorphics; 

(ii) th e zigza g outlin e o f th e easter n edg e forme d b y the Chillagoe , Burdekin, 
and Clark e Rive r Faul t Zones ; 

(iii) th e possibilit y o f thrusts : on e o f stee p angl e partl y occupied b y serpentin e 
on th e easter n margin ; an d anothe r (perhap s o f lo w angle ) between th e 
contact o f staurolite-garne t an d mica-andalusit e metamorphic s o n th e 
western edg e o f the Forsayt h Batholith ; 

(iv) th e intrusio n o f th e Forsayt h Batholith int o the centra l regio n o f th e Inlier ; 

(v) th e increas e o f metamorphis m o f th e Proterozoic sediments of th e Etheridg e 
Geosyncline fro m the wes t t o th e centra l par t of th e Inlier . 

Most o f th e feature s (iii , iv , &  v ) ma y be explaine d by the initia l formatio n o f a 
major downwar p ('tectogene ' o f Scheidegger , 1958 , p . 12) in the centra l portio n o f th e Inlie r betwee n 
Forsayth an d Einasleigh . Sediment s wer e deposite d i n the downwarp , perhap s while i t was stil l 
active. Th e basa l sediment s o f th e downwar p wer e regionall y metamorphosed t o th e granulit e 
facies; an d lowe r grad e metamorphis m (staurolite-kyanit e subfacies ) wa s restricte d t o highe r 
levels i n it . Afte r thi s stage , th e downwar p began to ris e t o for m a  geanticline , an d probably 
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contemporaneous wit h thi s upwar d movement , a  depression forme d the Etheridg e Geosynclin e o n 
the wester n margi n o f th e geanticline , an d th e Paddy s Cree k depositional are a o n it s easter n 
margin. Sedimentatio n an d sinkin g ar e assume d t o hav e bee n contemporaneou s i n the Etheridg e 
Geosyncline. 

The genera l emergenc e o f th e centra l geanticlin e wa s accompanied b y thrusting. Th e 
eastern thrus t mus t hav e forme d firs t an d reache d dee p crusta l levels , sinc e serpentin e lense s 
occupy th e thrus t zon e betwee n Paddy s Cree k an d Minnamoolk a Homestead, an d the serpentin e 
was late r intruded by the Forsayth Batholith, with which the wester n thrus t wa s probabl y associated . 
Low-grade regiona l metamorphis m accompanie d th e intrusio n o f th e Forsayt h Batholit h int o th e 
central portio n o f th e geanticline . Thi s widesprea d granit e intrusio n consolidate d an d finalize d 
the Precambria n movements o f th e Georgetow n Inlier. 

Features (i ) an d (ii ) o f th e Inlie r ma y b e partly explained b y the pan-tectogenesi s 
process (Hills , 1945 , p.83) . Thi s proces s involve s foldin g abou t centres o f tectonic foc i produce d 
mainly b y convectio n current s i n th e substratum . Hill s explaine d th e circula r an d arcuat e ol d 
Precambrian trend s o f th e Yilgarn , Pilbara , Nullarbor , Kimberley , Sturtian , an d Carpentaria 
Nuclei o n th e Australia n Shield b y this process . Th e ol d Precambria n structures o n the George -
town Inlie r coul d b e adde d t o thi s list , an d may be a n easterly continuatio n o f th e Carpentaria 
Nucleus. 

The foldin g tha t produce d featur e (i ) and the faultin g tha t produce d feature (ii ) were 
probably cognate , althoug h th e faultin g i s late r tha n the folding . 

Although th e Precambria n Inlie r wa s consolidate d b y th e intrusio n o f th e Forsayt h 
Batholith, an d i t wa s relativel y stabl e compare d to th e adjoinin g Tasma n Geosyncline, th e Inlie r 
generally tende d t o arc h upward s during the Palaeozoi c histor y o f th e Tasma n Geosyncline. Thi s 
arching o f th e Inlie r wa s punctuate d b y vertica l fracturing , particularly in th e Uppe r Devonian , 
Upper Palaeozoic , Mesozoic , an d Cainozoic . 

Sedimentation i n th e Tasma n Geosynclin e bega n i n th e ?Uppe r Ordovician/Lowe r 
Silurian wit h th e growt h o f cora l reef s o n the Gra y Cree k Shelf (Fig . 9 , sectio n 3) ; th e reef s ar e 
interbedded wit h th e extrusiv e basalt s paralle l t o th e adjoinin g Burdekin River Faul t Zone. 
This earl y basal t activit y ma y indicat e tha t th e initia l depressio n o f th e Tasma n Geosyncline wa s 
formed b y faulting alon g the Burdeki n River Faul t Zone. 

Any theor y o f th e developmen t o f the Tasma n Geosyncline mus t explai n the followin g 
features: 

(i) th e migratio n an d contraction o f th e origina l depositiona l are a to bot h nort h 
and south ; 

(ii) th e associatio n o f som e o f thi s movemen t with two mai n period s o f contrast -
ing igneou s activity : on e o f ultrabasi c and basic igneou s rock s i n the Middl e 
Palaeozoic; an d th e othe r o f aci d igneou s rock s i n the Uppe r Palaeozoic ; 

(iii) th e faul t boundarie s o f mos t o f th e depositiona l an d provenance areas ; 

(iv) th e parallelis m o f late r sedimentar y trend s an d folds o f depositiona l area s 
to th e edge s o f earlie r provenanc e areas ; 

(v) th e recurrenc e o f greywacke s i n th e earl y Silurian , th e Uppe r Siluria n t o 
Lower Devonian , an d the Uppe r Devonia n sediments . 
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The histor y o f th e Tasma n Geosyncline i s controlle d b y the uplif t o f a  centra l par t of 
the origina l depositiona l are a i n th e Uppe r Silurian , an d its continua l ris e t o for m land in th e 
Devonian an d Carboniferous. Thi s vertica l movemen t spli t th e origina l depositiona l are a int o two 
areas whic h a s a  resul t o f th e continue d uplif t contracte d an d migrated to finall y for m land . Th e 
faulted an d linea r boundarie s o f man y o f th e sourc e an d depositional areas , particularly those 
bounded b y th e Burdeki n an d Clark e Rive r Faul t Zones , strongly sugges t tha t the y were move d 
vertically b y faults. Th e Burdekin and Clarke River Faul t Zone s for m a  majo r south-westerl y rif t 
in th e Broke n Rive r area . Th e Burdeki n Rive r Fault penetrated dee p crusta l levels , fo r i t i s 
occupied i n place s b y ultrabasi c an d basi c igneou s rocks . Th e intrusio n o f serpentin e alon g th e 
Burdekin Rive r Fault Zon e towards the end of the Precambrian , and again in the Middl e Palaeozoic , 
indicates tha t thi s faul t zon e wa s a  majo r zone o f deformation alon g which the stee p upthrust s too k 
place. A  steep compressiona l upthrus t of the Georgetown Inlie r agains t th e Wairun a Tectoni c Lan d 
has bee n describe d by White e t al . (1958 ) in the Burdeki n River Faul t Zon e near th e Hall' s Rewar d 
Copper Min e o f th e Paddy s Cree k area . Th e Burdeki n River Faul t mus t hav e move d verticall y 
hingewise durin g th e Uppe r Silurian , Middl e Devonian , an d Uppe r Devonia n sedimentation , a s i s 
shown by the rapi d chang e o f thickness o f sediments fro m 4,000 fee t t o 20,00 0 fee t alon g the strik e 
of th e fault . Foldin g accompanie d som e o f th e vertica l movement s o f th e part s o f th e Uppe r 
Silurian, Middl e Devonian , an d Upper Devonia n sediment s tha t formed shelvin g lan d masses an d on 
which late r sediment s wer e deposite d an d formed disconformities . 

The recurrenc e o f greywack e -  particularl y greywacke conglomerat e -  thre e time s 
in th e histor y o f th e Tasma n Geosyncline ma y indicat e a  method o f determinin g th e mor e violen t 
movements o f th e segments . Greywacke s ar e expose d i n the Siluria n Wairuna area ; th e Uppe r 
Silurian/Lower Devonia n Kangaro o Hil l Trough , an d Chillago e an d Moun t Garnet Shelves : an d 
the Uppe r Devonian/Lowe r Carboniferou s Hodgkinso n Troug h an d Bundoc k Basin . Eac h grey -
wacke occurrenc e i s probabl y th e resul t o f irregula r upwar d movement s i n the sourc e area . 

The movemen t o f segment s o f the Tasma n Geosyncline an d the Georgetow n Inlier by 
faults i s furthe r evidence d by the widespread Upper Palaeozoic igneou s activity . Th e 11,000 square 
miles o f aci d magm a now exposed hav e been emplaced i n the Inlie r an d the Tasma n Geosyncline b y 
stoping o f larg e crusta l block s on arcuate and linear fractures . Som e o f these fracture s ar e clear -
ly relate d t o th e Inlie r fractures , a s ma y be deduce d from : 

(i) th e repetitio n o f serpentin e intrusion s alon g the Burdeki n River Faul t Zone 
in the lat e Precambria n and Middle Palaeozoic ; 

(ii) th e parallelis m o f the Herber t Rive r an d Forsayth Batholiths ; 

(iii) th e emplacemen t o f the Newcastl e Rang e Volcanics i n a  rif t i n the centr e o f 
the Forsayt h Batholith ; 

(iv) th e alignmen t o f Cainozoi c volcani c crater s alon g north-west and north-eas t 
trends, whic h parallel the mai n fractur e pattern o f th e shield ; 

(v) th e localizatio n o f mos t o f th e Cainozoic Basalt Provinces nea r the fracture d 
edges o f th e Georgetow n Inlier. 

Palaeogeographic Implication s 

Recently Croo k (1959 ) an d Heeze n (1959 ) stresse d th e importanc e o f turbidity and 
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ocean curren t scou r i n formin g submarin e unconformities ; als o tha t these unconformitie s ma y 
be ofte n devoi d o f conventiona l tectoni c o r palaeogeographica l implication , an d that they certainl y 
do no t impl y subaeria l erosion . Henc e th e origi n o f relie f o f th e se a floo r o f th e Tasma n Geosyn -
cline i s i n doubt , particularl y fo r th e earl y an d Middl e Palaeozoic marin e conditions , wher e 
'turbidites' (Kuenen , 1952 ) wer e abundant . 

However, part s o f th e Tasma n Geosyncline certainl y emerge d t o for m lan d barriers 
in th e Uppe r Devonia n an d early Carboniferou s period sinc e fro m this time freshwate r condition s 
have prevaile d t o th e presen t day ; an d it i s difficul t t o believ e tha t this emergenc e suddenl y bega n 
in th e Uppe r Devonian . Th e geologica l histor y strongl y suggest s tha t the uplif t o f certai n part s o f 
the Tasma n Geosynclin e bega n earlie r i n the Palaeozoi c an d that the patter n o f th e fina l disinte -
gration o f th e geosynclin e wa s establishe d b y th e deformatio n o f th e Precambria n Shield i n th e 
early Palaeozoic . 

In some place s th e boundarie s o f th e Tasma n tectonic element s (Fig . 1 ) canno t b e fa r 
removed fro m shorelines . Th e trac e o f th e Tasma n Lin e (Fig . 3,4 , &  5) aroun d tne easter n edg e 
of th e Georgetow n Inlie r mus t approximat e t o th e shorelin e fo r th e perio d shown , particularl y 
opposite th e portion s o f th e Inlie r marke d 'high* . I n the Tasma n Geosyncline Wairuna-Barro n 
River sediment s wer e folde d t o for m a  majo r geanticlin e an d finally emerge d a s land ; thi s 
deformation initiate d widesprea d greywack e sedimentato n i n the Uppe r Silurian/Lowe r Devonian 
in th e Kangaro o Hills Trough , and to a  lesser exten t i n the Moun t Garnet Shelf. Tha t the Wairuna -
Barron Rive r sediment s emerge d i n earl y Palaeozoi c (Silurian ) tim e i s als o supporte d b y th e 
fringing cora l reef s o n part s o f th e Moun t Garne t Shelf an d the Jac k Shelf , an d i n parts o f th e 
Kangaroo Hill s Troug h (Fig . 4) . Durin g this emergenc e th e Chillago e an d Mount Garnet Shelves 
were probabl y linke d t o th e Kangaro o Hill s Troug h b y a  north-sout h seawa y eithe r aroun d th e 
eastern extensio n o f th e Wairun a Rive r lan d ridg e (int o th e presen t Cora l Sea ) o r alon g the lon g 
north-west axi s o f intrusio n o f th e Herber t Rive r Batholit h betwee n th e Herber t River Gorg e 
and Moun t Fo x (Fig . 7) . Th e restrictio n o f a  'Wildflysch ' type conglomerat e t o th e south-easter n 
and south-wester n edge s o f th e Wairun a land-mas s suggest s tha t this part of th e mas s ma y hav e 
been uplifte d b y a  thrust t o th e south-west . Thi s thrus t wa s late r occupie d b y a n intrusion o f ser -
pentine. 

The Palaeozoi c shorelin e limit s i n th e Broke n Rive r Rif t ar e no t precisel y known . 
Greywacke conglomerat e an d arkos e expose d adjacen t t o th e Burdeki n River Faul t Zon e i n th e 
Bundock Basi n sugges t tha t th e Uppe r Devonian/Carboniferou s shorelin e ma y hav e bee n th e faul t 
zone. Simila r sediment s ar e expose d nea r Gregor y Springs , an d the Clark e River Faul t Zon e 
may hav e bee n th e souther n shorelin e i n th e Uppe r Devonian/Carboniferous . Th e fixin g o f th e 
marine Middl e Devonia n shorelin e i s mor e difficult . Th e condition s i n the Broke n River are a 
were unique : the y supporte d a  ric h cora l fauna , which accordin g t o Prof . Hil l (pers . comm. ) 
contains th e bes t rang e o f gener a an d specie s o f an y Devonia n localit y i n Australia . Th e hooked -
shaped constrictio n o f th e Burdeki n Rive r Shel f show n i n the Broke n River are a (Fig . 5 ) appear s 
to b e to o narro w t o allo w fre e flo w o f se a wate r fo r thic k cora l growth : the Middl e Devonian 
sea ma y hav e transgresse d farthe r eas t o n t o th e Jac k Shelf . Ther e ar e n o Middl e Devonian 
outcrops o n th e Georgetow n Inlie r t o sugges t a  westerl y transgressio n o n to th e Inlie r th e se a 
may hav e extende d farthe r south-wes t alon g th e Broke n Rive r Rift , bu t it s limit s ar e no t know n 
since th e Devonian-Carboniferous sediments are covered by Cainozoic basalt, and farther south-wes t 
the Mesozoi c sediment s o f the Artesia n Basin obscure the underlyin g rocks . Th e reason s fo r link -
ing th e Broke n River shelf deposits to the Burdekin River reef s b y a  sinuous east-wes t seawa y hav e 
already bee n discussed . Th e Burdeki n River Shelf and the Hodgkinso n Troug h must bot h hav e bee n 
open t o th e sea . Middl e Devonian rock s ar e no t expose d o n the Wairuna-Barro n Rive r lan d mass , 
so th e se a di d no t transgres s ove r th e mass . 
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Igneous Activit y 

The mos t outstandin g featur e o f th e igneou s activity i s th e cycli c repetitio n o f a  basi c 
and a n aci d magm a fro m th e Precambria n to th e Cainozoic . A  basic an d ultrabasic magm a firs t 
appears i n th e Precambrian , and recur s i n th e Middl e Palaeozoic , an d finally i n the Cainozoic . 
Widespread aci d magm a was emplace d afte r th e basi c magm a towards the en d o f the Precambrian 
and agai n i n th e Uppe r Palaeozoic . Anothe r feature i s tha t th e tota l are a o f aci d magm a is abou t 
four time s tha t o f th e basi c (an d ultrabasic): 20,00 0 squar e mile s o f acid , an d 5,000 squar e mile s 
of basi c an d ultrabasic. Thes e relativ e proportion s o f aci d t o basi c region s an d the cycli c patter n 
of th e igneou s activit y sugges t a  two-magm a sourc e (aci d and basic) fo r mos t o f th e igneou s 
rocks o f th e Cairns-Townsvill e Hinterland , and that th e magma s wer e independen t o f eac h other . 
Also th e area s o f outcro p o f th e Precambria n and Upper Palaeozoi c aci d magma s ar e abou t the 
same (10,00 0 squar e miles) , an d in places their chemical composition s ar e similar , whic h suggest s 
that the y could have been both derived from a simila r source . Th e outcro p are a of Uppe r Palaeozoi c 
pink granit e is much the same as that of Uppe r Palaeozoi c aci d volcanics . Thi s would be expecte d i f 
the tw o rock s wer e derive d fro m th e sam e aci d magma , which was emplace d i n som e place s a s 
granite int o hig h level s i n th e crust , an d elsewher e extrude d a s aci d volcanics . I n other place s 
granite an d aci d volcanic s ar e expose d i n the on e provinc e an d they ar e structurall y associated . 

The concep t o f a  two-magm a origi n fo r mos t igneou s rock s ha s bee n put fort h by 
Joplin (1959 ) an d others , intermediat e rock s bein g forme d b y hybridization o f a  basaltic an d a 
granodioritic magma . Th e concep t seem s t o b e consisten t with the origi n o f th e Nort h Queensland 
igneous rocks . Als o th e smal l amount s o f intermediat e rock s compare d to th e hug e amount s o f 
acid an d basic rock s indicat e tha t differentiation an d contamination (hybridizatio n and assimilation ) 
have forme d fe w intermediat e igneou s rock s i n this area . Gree n (1958) ha s prove d that differen -
tiation forme d the ultrabasic , basic, an d intermediate rock s in the Gra y Cree k area ; bu t agai n the 
amount o f differentiate s i s insignificant . 

The Precambria n Forsayt h Batholit h an d th e Uppe r Palaeozoi c granite s sho w th e 
features o f granit e emplacemen t int o the mesozon e andepizon e a s describe d by Buddington (1959) . 
If th e assumptio n tha t th e tw o granite s wer e derive d fro m the sam e sourc e i s correct , the n th e 
Upper Palaeozoi c granit e coul d b e interprete d a s th e remobilizatio n o f th e sam e dee p crusta l 
layer whic h gav e ris e to the Precambrian granite. Th e history o f igneou s activit y i n Nort h Queens-
land support s th e remark s by Bryan (1925), who noted th e absenc e o f granit e activit y accompanyin g 
the Ordovicia n and Devonian folding i n Queensland, and widespread granite s durin g the epeirogeni c 
uplift, whic h close d th e Palaeozoi c era . 

Economic Implication s 

Tables 1,2 , an d 3 list th e mai n association s o f economi c mineral s wit h igneou s roc k 
and thei r position s i n th e geologica l histor y o f th e area . Jone s (1943 ; 1947 ; 1953a ; 1953b ) ha s 
described som e o f th e relationship s betwee n orogenesi s an d metallogenesis , an d now that mor e 
detail i s availabl e som e o f the ages of mineralization liste d b y Jones (1947 ) nee d revision , althoug h 
the genera l association s stil l hold . 

The lat e Precambria n age o f the gol d and tin mineralizatio n o f th e Croydon-Stanhill s 
area state d b y Jone s (p . 7, 1947 ) i s no t valid . Th e gold an d tin o f the Croydo n Felsite an d th e 
associated granit e ar e bes t regarde d a s Uppe r Palaeozoi c (o r Lower Mesozoic? ) o f simila r ag e 
to th e widesprea d aci d vulcanis m an d granit e intrusio n i n othe r part s o f th e Georgetow n Inlier 
and the Tasma n Geosyncline. Jone s describe d four mai n periods o f mineralizatio n i n Queensland: 

25 



late Precambria n (th e Cloncurr y Epoch) ; lat e Devonia n o r earl y Carboniferou s (the Herberto n 
Epoch); lat e Permian-Triassi c (th e Gympi e Epoch); Uppe r Cretaceou s (th e Maryboroug h Epoch). 
The Cloncurr y an d Gympi e Epoch s ar e mos t widesprea d i n Nort h Queensland. Ther e i s som e 
evidence tha t th e Gympi e Epoch maybe continuous fro m the Carboniferou s to th e ?Lowe r Triassic„ 
There i s n o evidenc e o f th e Maryboroug h Epoch. 

The lat e Precambria n period o f mineralizatio n i s complicate d an d consists mainl y o f 
two distinc t ages : a n olde r on e o f gold , copper , silver , an d lead, probabl y introduced b y a  basi c 
magma, an d represente d b y th e mineralizatio n o f th e Gilberton , Mosquito Creek, Ortona, and 
Eveleigh area s (th e copper , gold , an d nickel o f th e HalP s Reward Coppe r Mine area (Whit e e t al. , 
1958) wer e probabl y introduced b y basics andultrabasicsdurin g this period) , an d a  younger perio d 
consisting mainl y o f gol d with mino r amount s o f bas e metal , introduce d b y the Forsayt h Batholith . 

The Uppe r Palaeozoi c i s th e othe r mai n period o f mineralization . I t consists o f tw o 
ages o f mineralization : i n th e olde r on e copper , wit h lesser amount s o f silver , lead , an d iron , 
was introduce d b y th e Herber t Rive r Batholit h i n th e Chillagoe , Mount Garnet, and Ewan areas ; 
in th e younger , tin , wolfram , molybdenu m an d lesse r amount s o f bismuth , an d fluorite, wer e 
introduced b y a  pin k granit e i n th e Herberton , Irvinebank, Bamford, Moun t Garnet, and probably 
Ewan areas . Gold , tin , an d copper o f th e Croydo n area may belong to this younge r period . 

Gold i s th e mos t ubiquitou s metal , recurrin g at leas t fou r times i n th e histor y o f th e 
area, an d introduce d b y both acid and basic igneous rock s i n th e Georgetow n Inlier an d the Tasma n 
Geosyncline. Coppe r is the next most abundant metal, recurrin g twice i n the histor y o f the area , and 
introduced b y basi c an d intermediate (monzonite ) igneou s rocks . Specia l referenc e t o th e coppe r 
mineralization o f th e Herber t Rive r Batholit h shoul d b e made . Branc h (1960) ha s describe d th e 
metasomatized granodiorite-coppe r associatio n a t th e Ruddygor e Mine , Chillagoe , as a  possibl e 
example o f a  porphyry-copper type mineralization . Th e conditions fo r thi s typ e o f mineralizatio n 
are no t clearl y understood , bu t th e associatio n o f granodiorite , limestone , an d hooded graniti c 
intrusions, lik e tha t expose d i n part s o f th e Chillago e an d Mount Garnet Shelves, an d probably 
at Ewan , seem s t o b e a n indicator o f on e typ e o f porphyry-coppe r environment. Unfortunatel y th e 
main par t o f th e Herber t Rive r Batholit h i s intrude d i n th e Georgetow n Inlier nea r it s boundar y 
with th e Chillago e an d Moun t Garnet Shelves, an d its wester n edg e doe s no t exten d fa r enoug h wes t 
to intrud e th e thic k limeston e deposit s o f th e Perry Creek , Jack, an d Broken River Shelves . How -
ever th e Herber t Rive r Batholit h intrude s limeston e a t Ewan , an d it i s encouragin g fo r th e dis -
covery o f porphyr y coppe r tha t simila r mineralizatio n t o tha t o f th e Chillago e are a i s expose d i n 
the Ewa n area . Also , i f th e Moun t Garne t Shelf wa s onc e linked , i n the Uppe r Silurian/Lower 
Devonian, t o th e Kangaro o Hill s Troug h by a  shel f acros s th e Wairun a Tectoni c Land , par t of th e 
shelf ree f deposit s maybe intruded by the Herbert Rive r Batholith betwee n th e Herber t Rive r Gorg e 
region an d Moun t Fox . Thi s shel f are a would be worth prospecting fo r coppe r deposits , a s som e 
copper ha s bee n previousl y mine d i n the Herber t Rive r Gorg e region . 

The mai n non-metal s o f th e are a ar e diatomit e (Whit e &  Crespin, 1959 ) an d pozzola n 
(Best, 1959 ; Bush , 1960) , whic h ar e relate d t o th e Cainozoi c vulcanism . 
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