BASE METAL MINERALIZATION IN THE
KANMANTOO GROUP, S.A. :
THE SOUTH HILL, BREMER AND
WHEAL ELLEN AREAS

by

P. G. SPRY B.Sc.

Submitted as partial fulfilment of the Honours Degree of Bachelor of

Science in Geology, at the University of Adelaide.

November, 1976



4,

CONTENTS

ABSTRACT

INTRODUCTION

1.1
1.2
1.3

Nature of the Problem
Aims of the Investigation

Previous Investigations

GEOLOGICAL SETITING

2.1
2.2

Regional Geology of the Kaﬁméntoo—Strathalbyn Area
Local Geology of the Wheal Ellen and South Hill Areas

STRUCTURE

3.1
3.2
3.3
3.4

3.5
3.6
3.7

3.8

3.9
3.10
3.11

Introduction

Bedding (So)

The First Cleavage (S1)
So - S1 Intersection
Elongation in S1 (L1)

Crenulation Cleavage (S2) and Crenulation Lineatibn'(LZ)

Crenulation Cleavage (S3) and Crenulation Lineation (L3)
Kink Planes (S4)

Evidence for a Deformation Event Prior to Fl

Fl Folds

Discussion of F2 and F3 Crenulations

METAMORPHISM

4.1

Introduction

4.2 Petrology

4.3

5.1

4.2.1 Quartz-mica schist
4.2.2 Biotite schist

4.2.3 Andalusite schist

4.2.4 Garnet-chlorite schist
4.2.5 Calc-silicate schist

Conclusions

"MINERALIZATION

Introduction

5.2 Wheal Ellen - Mineralization

5.3

5.2.1 Discussion of Textures

South Hill Prospect

5.3.1 Introduction

5.3.2 Mineralogy and Texture

5.3.3 Silicate-Sulphide Relationships: -

Page

[ X] I e S

NNV LU VLSS S S

© 00 00 ® O ™

- .
— e

T
LI "N T PR N PO R X



5.4 Kanmantoo Area

5.5 Bremer Mine

5.5.1 Introduction
5.5.2 Geological Setting
5.5.3 Mineralization

5.6 Strathalbyn Mine

5.6.1 Introduction
5.6.2 Mineralization

SPHALERITE GEOBAROMETRY
6.1 Introduction

6.2 Discussion

6.3 Conclusion

SULPHUR-ISCTOPE STUDY

7.1 Introduction -

7.2 General Considerations

7.3 Geothermometry

7.4 Discussion of Results

THE

8.1 Introduction

8.2 Investigation Procedure

8.3 Discussion of Results

8.4 Conclusions

CONCLUSIONS

ACKNOWLEDGEMENTS

REFERENCES

APPENDICES

SN U B WON e

Sphalerite geobarometry
Sulphur-isotope study

Cu-Pb-Zn atomic absorption analyses
Whole rock analyses

Modal analyses

Study procedure

RELATIONSHIP OF THE ANDALUSITE SCHIST TO MINERALIZATION

Page

17
19
19
19
19
20
20
21

22
22
23

24
24
24
24
25

28
29
29
30

32



FIGURES

Locality Map
2. Geological Map of South Hill Prospect (back pocket)
3. Geological Map of Wheal Ellen (back pocket)
4, South Hill Prospect: Highway Cuttings Structural Data
5. Wheal Ellen and South Hill Prospect Structural Data
6. Silicate-Stability Fields
7. Sphalerite Geobarometry: Wheal Ellen
8. ©Positions of $3%S Contours with the Stability Fields of
Fe-S-0 Minerals at 250° c, 83%s s = 0 per mil
9., Mine Sections ‘ottowi~q P
10. Sulphur-Isotope Values of Mineralizéd Areas
11. Cu-Pb-Zn Values of the South Hill Highway Cutting
12. Cu~Pb-Zn Values of Drill Hole 1 : South Hill
13, Cu-Pb-Zn Values of Drill Hole 7 : Wheal Ellen

TABLES

1. Analyses of Andalusite Schist and Pyritic Schist
2. Structural Nomenclature

3. Chronology of Crystallization and Deformation

4., Average Values of Lithologies (Cu-Pb-Zn)

S. Average Values for some Sedimentary Rocks (Cu-Pb-Zn)

PLATES

1. (a), ), (c), (@), (e)
2. (a), (®), (o)

3. (a), (), (), (@

4. (a), (b), (c)

5. (a), (), (c), (@)



ABSTRACT

The Kanmantoo Group in the Strathalbyn-Kanmantoo-Callington areas
has been regionally metamorphosed and at least three deformations have
affected the original greywacke - shale sediments to reach mid-amphibolite
facies during the Delamerian orogeny. The metamorphic assemblages
indicate a temperature of between 500 and 640°C and pressures between
1.8 and 3.8 kb. The presence of andalusite and fibrolite suggests
pressures close to the upper value. Two deformations at quartz-
‘muscovite-biotite grade followed, producing non-penetrative crenulation
cleavages.

Evidence suggests that base metals were present in the schists at
a very early stage either during sedimentation or introduced at least in
the earliest stages of metamorphism, and to have been localized during
the first deformatiom.

Sulphur isotope ratios of the sulphides are compatible with a
hydrothermal origin and derivation from metamorphic fluids which had
differing mixtures of meteoric, sea and possibly magmatic waters. Wide
variations in isotope values between mineralization and pyritic schists
and the Nairne Pyrite Formation suggest that the Cu-Pb-Zn was not derived
from these pyritic horizoms.

P-T conditions of sulphide recrystallization as derived from
sphalerite geobarometry and sulphur isotbpes indicate a temperature near
420°C and a pressure of 4.4 (30.5) kb. The pressure is slightly higher
than that deduced by silicate stabilities.

The andalusite schist is closgsely related to mineralization, not as
a major source, but is structurally related being the lithology where
folding and shearing were favourable for mineralizatiom. |

It is concluded that the mineralization is epigenetic, resulting
from mobilization of disseminated sulphides in the country rocks by

hydrothermal fluids into shear zones and tight folds.
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