
predictive mineral discoverypredictive mineral discovery www.pmdcrc.com.auwww.pmdcrc.com.au

predictive mineral discovery
COOPERATIVE RESEARCH CENTRE

Tectonic evolution of the Tasman Fold Belt System 
in northeastern Queensland: towards predictive mineral discovery

I.M.A. Vos, F.P. Bierlein, M. Barlow
PhD project - Architecture (A1) Project

Pd

Pd

N

MUL03-01a

VM03-01a

PD769

Palmerville

Maytown

Lakeland

Chillagoe

Pd

Pd

Pd

Pd

Pd

MT BEN

PD147

PD423

PD511PD1641
PD1642

PD1644

PD546

PD623

PD455

M189

PD1558

PD1378
PD1374

PD1424

PD1643

Proterozoic basement

Mulgrave Fm (Ordovician)

Chillagoe Fm 

Hodgkinson Fm (Devonian)
major basalt horizon within 

Late Ordovician - Early Silurian 

Late Carboniferous 

Early Permian 

Pd

Late Carboniferous - Early 
Permian granites

Faults

Main road

144°30'

16°00'

17°00'

PD64616°30'

HODG DOL

MUL DOL

Mul03-04a

KVD28 / KVD50

RCBAS

Palm
erville Fault

LEGEND

Modified after Bultitude et al. (1997). 
Sample localities are indicated on 
figure.
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Fault names
1. Tedy Mount Fault
2. Clarke River Fault / 
    Mylonite zone
3. Catfish Creek Fault
4. Poley Cow Fault
5. Jessey Springs /
    Lockup Well Fault
6. Shield Creek Fault

7. Tank Creek Fault
8. Gray Creek Fault
9. Halls Reward Fault
10. Nickel Mine Fault
11. Lincoln Springs 
      Shear Zone
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Proterozoic metasedimentary 
rocks, mafic/ultramafic 
complexes and granitoids
Proterozoic felsic to mafic 
metavolcanic and meta-
sedimentary rocks

Ordovician Wairuna Formation

Silurian - Early Devonian 
Graveyard Creek Group

Devonian Shield 
Creek Formation

Devonian Broken River Group

Ordovician Pelican Range 
Formation and Tribute Hills 
sandstone
Ordovician Greenvale 
Formation

Greenvale

Ordovician Tribute Hills arenite

Late Ordovician - Early Silurian 
Everett Creek Volcanics / 
Carriers Well Formation

Silurian/Devonian Kangaroo 
Hills Formation

Silurian Perry Creek Formation

Devonian to Early Carboniferous
Bundock Creek Group / Clarke 
River Group

Graveyard Creek Subprovince Camel Creek Subprovince
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The Hodgkinson and Broken River Provinces have been 
selected as key localities to address the relationships between 
gold deposition and fault structures. Research on all scales 
utilising a variety of techniques and comparison between the 
two provinces is expected to deliver significant outcomes for 
predictive mineral discovery.

Simplified geology of the Hodgkinson Province. 
Areas of interest include the Palmer River and 
Hodgkinson goldfields, the Palmerville Fault 
and basalt unit localities (image far right).

Geophysical modelling will constrain the sub-
surface nature of the largely unmineralised 
Palmerville Fault and may provide clues for 
the significance of this major terrane-
bounding structure.

Paragenetic relationships at the various gold 
deposits will be investigated and their 
association with the deformation history and 
nearby fault structures will be unravelled.

The geochemistry of basalt units in 
the western part of the Hodgkinson 
Province is used as a key to the 
tectonic setting during their 
formation. This will add to the 
understanding of the tectonic regime 
in which the gold deposits formed.

Petrographic and fluid inclusion 
studies will provide insight into the 
physical and chemical character-
istics from gold deposits in both 
provinces. Ore fluid sources will be 
constrained and mineralisation 
events will be placed in a temporal 
framework.
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Geological map of the Broken River Province, indicating the 
location of the Amanda Bel Goldfield, one of the main study 
locations.

Total magnetic intensity image of northeast 
Queensland combined with GA fault and gold 
occurrences database. Outlines in white 
correspond with Hodgkinson Province (top) and 
Broken River Province (bottom).

Project deliverables:
* Comparison of structural and metallogenic relationships 
   in the Hodgkinson and Broken River Province from micro- 
   to macro-scale.
* Temporal constraints on gold mineralisation and deformation 
   events in both provinces.
* Insights into factors that control gold mineralisation.
* Determination and validation of critical parameters that control
   endowment of major faults in the study area.
* Constraints on the Palaeozoic tectonic evolution of the 
   northern part of the Tasman Fold Belt System.
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F5 Re-Os dating of sulphides and Ar-Ar whole-rock 
dating of dykes intruding the mineralised deposits 
will provide temporal constraints for the 
mineralising events throughout both provinces.

Silurian to Early Devonian 
granitoids

Carboniferous to Permian
granitoids and rhyolite

Cambrian to Ordovician 
granitoids


