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"For as birds are born to fly freely through the air, so are fishes born 

to swim through the waters, while to other creatures, Nature has given 

the earth that they might live in it, and particularly man that he might 

cultivate it and draw out of its caverns metals and oth~r mineral 

products. " 

(Georgius Agricola in De Re Metallica, 1556) . 

.. . 
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Abstract 

The High Point prospect is located on the northern slopes of Mount Charter in western 

Tasmania within the Que-Hellyer Volcanics of the Cambrian Mount Read Volcanic belt. The 

main lithologies include intrusive sub-ophitic dolerite, pyritic black shales, andesite dykes and 

sills, coherent basalt units, basalt breccias, dacite lavas and dacite breccias. The prehnite

pumpellyite grade of metamorphism recognised in the area is attributed to the Devonian 
/ 

Tabberabberan Orogeny. The structure of the area is dominated by N.E.-plunging synclines 

and by the Henty Fault zone to the east of the region, and the Mount Charter fault immediately 

to the southwest of the study area. 

The previously enigmatic High Point dolerites are now considered to be broadly co

magmatic with the upper basalts of the Que Hellyer Volcanics based on geologic relationships 

and geochemical analyses. Similarly, andesite units in the area are geochemical equivalents of 

the hornblende andesites of the southern Central Volcanic Complex. Dacites units in the High 

Point region correlate with the 'mixed sequence' dacites of the Que-Hellyer Volcanics (part of 

suite ill of Crawford et aI., 1992). 

Alteration of the High Point lithologies is considered to be a low intensity, low 

temperature equivalent of VHMS-related alteration at the Que River and Hellyer massive 

sulphide deposits. Typical alteration assemblages, considered to be Cambrian, include; silica

sericite in dacites, chlorite in basalts, sericite-fuchsite in the upper basalts and silica-albite in the 

andesites. Epidote alteration overprints the Cambrian alteration assemblages and is likely to be 

related to the Devonian Tabberabberan Orogeny. 

The·High Point prospect contains l~w grade, disseminated sphalerite mineralisation 

which occurs as fine-grained anhedral masses associated with minor galena and pyrite, and is 

predominantly hosted within the basalts and andesites. Lead isotope data suggests that the 

disseminated mineralisation is Cambrian and has a target signature similar to that of the Que 

River massive sulphide deposit, Zn ratios also indicate that the mineralisation is Cambrian 

VHMS style. Vein style sphalerite mineralisation is associated with minor pyrite, galena, 
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chalcopyrite and pyrrhotite and is attributed to remobilisation during the Devonian 

Tabberabberan Orogeny. 

The heat source for the Cambrian mineralisation and alteration is interpreted to be related 

to the emplacement of the andesite dykes and sills. Hydrothermal fluids have preferentially 

precipitated sphalerite within the ba~alts and andesites, particularly below the contact of the Que 

River Shale. The Que River Shale has behaved as a chemical trap for the mineralised 

hydrothermal fluids. The mineralisation is currently subeconomic however, potential exists for 

economic mineralisation deeper within the stratigraphic sequence. 



iv 

Acknowledgments 

The spine on this thesis bares but one name, however it would not have been possible 

without the help of so many people during all stages, from conception to final printing. If I 

forget to list your name below then I am sorry but you know who you are and that's all that 

counts. 

Thanks goes to Aberfoyle Resources Limited for providing logistical support, in 

particular thanks are extended to Steve Richardson, David Wallace and Richard DeBomford (I 

owe you big time). 

I would like to thank Dr Bruce Gemmell for his supervision of this project and Dr. 

David Cooke, Dr. Paul Kino, Dr Tony Crawford and Dr Garry Davidson for reading various 

drafts of this thesis. 

Thanks to all the honours students from the 1995 year for the many discussions, even 

though they may not have been all geological (Thank goodness!). In particular I would like to 

thank Bee and Pen for pushing me during those last days of hell and for the help with all the 

'fiddly bits'. Thanks also to Johnny D for his masterful colouring in. Thanks guys. 

My flat mates must also be thanked for reading the final drafts of this thesis and 

correcting the many combinations of 'et aI,' and 'Fig.'. Thankyou Dave, Tash, and Crow. 

A very special thanks must go to Mum and Dad who provided so much for me during 

my undergraduate and honours years, and for initially introducing me to geology at a very 

tender age of 1. 

A final thankyou must go to the makers of liquid paper and magic tape, and to Bushells, 

Coca-cola and Mykonos for keeping me going. 



Frontispiece 
Abstract 

Acknowledgments 

Table of Contents 
List of figures 
List of tables 
List of plates 

Table of Contents 

Chapter 1 Introduction 
1.1 STUDY AREA 
1.2 EXPLORATION mSTORY 
1.3 PREVIOUS WORK 
1.4 AIMS 
1.5 METHODS 

Chapter 2 Regional Geology 
2.1 INTRODUCI10N 
2.2 MOUNT READ VOLCANICS STRATIGRAPHY 
2.3 ANIMAL CREEK GREYW ACKE 
2.4 QUE-HELLYER VOLCANICS 
2.5 DEFORMATION AND METAMORPHISM 
2.6 MAJOR ORE DEPOSITS 

2.6.1 Hellyer 
2.6.2 Que River 
2.6.3 Mount Charter 

Chapter 3 Stratigraphy 
3.1 INTRODUCI10N 
3.1.1 Classification of sedimentary lithologies 
3.1.2 Classification of volcanics 
3.2 ANIMAL CREEK GREYW ACKE 
3.3 DACITES 

3.3.1 Dacite breccias 
3.3.2 Interpretations 

3.4. BASALTS 
3.4.1 Basalt breccias 
3.4.2 Interpretations 

3.5 QUE RIVER SHALE 
3.6 SANDSTONES AND SILTSTONES 
3.7 ANDESITES 

3.7.1 Andesite Breccias 
3.7.2 Interpretation for andesites 

3.8 DOLERITE 
3.9 WCAL STRUCfURE 
3.10 STRA TIGRAPIDC CROSS SECTIONS 
3.11 SUMMARY 

v 

Page 
i 

ii 

iv 

v 

viii 

x 

xi 

1 
2 
4 
4 
4 

6 
6 
10 
11 
13 
13 
13 
15 
17 

18 
18 
19 
20 
21 
21 
22 
25 
26 
26 
28 
29 
29 
30 
31 
31 
33 
33 
37 



Chapter 4 Alteration 
4.1 INTRODUCITON 
4.2 ALTERATION PETROORAPHY 

4.2.1 Silica alteration 
4.2.2 Silica-sericite 
4.2.3 Chlorite alteration 
4.2.4 Fuchsite alteration 
4.2.5 Silica-albite alteration 
4.2.6 Potassic alteration -
4.2.7 Epidote alteration 

4.3 PARAGENESIS 
4.4 ZONATION 
4.5 DISCUSSION 

4.5.1 VHMS related alteration 
4.5.2 K-feldspar alteration 
4.5.3 Epidote 

4.6 SUMMARY 

Chapter 5 Geochemistry 
5.1 INTRODUCITON 

5.1.1 Analytical methods 
5.2 RESULTS 

5.2.1 Introduction 
53 

5.2.1.1 High Point results 
5.2.1.2 Results from Que-Hellyer Volcanics 

5.3 GEOCHEMICAL CLASSIFICATION OF VOLCANICS 
5.4 IMMOBILE ELEMENT GEOCHEMISTRY 
5.5 COMPARISON WITH QUE-HELLYER VOLCANICS 
5.6 GEOCHEMICAL COMPARISON OF DOLERITES 
5.7 ALTERATION INDICES 
5.8 SUMMARY 

Chapter 6 Mineralisation 
6.1INTRODUCITON 
6.2 VEIN ASSEMBLAGES 

6.2.1 Comparison with stringer veins at Hellyer 
6.3 MINERALOGY 

6 3.1 Sphalerite 
6.3.2 Galena 
6.3.3 Chalcopyrite 
63.4 Pyrite 
63.5 Pyrrhotite 

6.4 MINERAL PARAGENESIS 
6.5 ZINC RATIO 
6.6 METAL ZONATION 

6.6.1 Depth zonation 
6.6.2 Lateral zonation 

6.7 LEAD ISOTOPES 
6.8 DISCUSSION 
6.9 SUMMARY 

vi 

39 
39 
39 
40 
41 
42 
42 
44 
44 
44 
46 
48 
48 
50 
51 
51 

52 
53 
53 

53 
57 
59 
59 
63 
64 
67 
68 

69 
69 
71 
72 
72 
73 
73 
74 
74 
74 
77 
78 
80 
83 
83 
85 
88 



vii 

Chapter 7. Genetic Models 
89 

Chapter 8. Summary and Conclusions 
93 

References 

Appendix 1: Descriptive Logs 

Appendix 2: Geochemical data 

Appendix 3: Rock catalogue 


	University of Tasmania Open Access Repository
	Cover sheet

