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THERMAL AND CHEMICAL CONDITIONS OF FORMATION OF THE QUE
RIVER MASSIVE SULPHIDES AND PRECIOUS METAL ZONE

Gregory W. Jenkins

INTRODUCTION

The precious metal zone at Que River is an area
in the northern parts of the eastern footwall containing
anomalously high amounts of gold and silver relative to
base metals when compared to the sulphide orebodies
and the rest of the stringer system. The results of earlier
work on the precious metal zone may be found in
McGoldrick & Large (1987) and Jenkins (1988).

In this report, the results of fluid inclusion
thermometric measurements on the precious metal zone
and parts of PQ lens are presented, and further
conclusions are drawn regarding the origins of the
precious metal zone.

SUMMARY AND CONCLUSIONS

1. Four distinct types of fluid inclusions occur in the
samples examined. Only one of these types yields
information relevant to the mineralizing episode.

2. Homogenization temperatures of fluid inclusions
related to the mineralizing episode span a broad range
of temperatures, from 110°C to over 420°C. Only those
fluids with temperatures above about 200°C are
considered likely to have transported significant
quantities of base metals in solution. Lower temperature
fluids are considered to postdate base metal
mineralization and/or to be due to mixing of hot
hydrothermal fluids with seawater. However, the lower
temperature fluids were capable of transporting
significant quantities of gold (relative to base metals) as
bisulphide complexes.

3. Most of the primary fluid inclusion contents have
salinities below 5 weight percent NaCl equivalent; such
fluids are considered responsible for the bulk of base
metal transport. A number of fluid inclusions contain
more saline fluids, and some are saturated with NaCl.
The origin of the highly saline fluids is unknown at
present

4. Temperature and salinity conditions in the precious
metal zone were such that the mineralizing fluids
probably contained only small amounts of base metals
in solution relative to gold when compared to other
parts of the system, thus explaining the observed metal
distribution patterns.

5. Gold transport in the precious metal zone was
probably as bisulphide complexes, with precipitation
due to salinity increases on mixing of hydrothermal
fluids with seawater and/or decreases in sulphur fugacity
due to precipitation of sulphides, particularly pyrite.
There is no conclusive evidence that boiling occurred,
and hence this is not considered likely to have been a
mechanism for gold precipitation in this deposit. Gold
precipitation in the precious metal zone may have
occurred down to quite low temperatures.

6. Gold precipitation due to the change from chloride to
bisulphide transport in solution probably occurred
somewhere other than in the precious metal zone,
perhaps within the massive sulphide orebodies. The
possibility that gold precipitation occurred deeper within
the stringer system must also be considered.

OCCURRENCE OF GOLD IN THE PRECIOUS
METAL ZONE

The only gold observed in the precious metal zone
in this study is associated with sulphides occurring in
stringers up to 20cm wide or as narrow zones of massive
ore which were probably separated from the main
orebody during Devonian deformation. In drill core, gold
values appear to correlate with stringer density..

In most samples, gold occurs with galena, either
in fractures in recrystallized pyrite or in the interstices
between grains of sphalerite displaying varying degrees
of recrystallization. In one sample, it is also in contact
with chalcopyrite.

Figures 1 to 3 show the observed occurrences of
gold.
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