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The Curnamona Province (@) is host to the supergiant Pb-Zn-Ag Broken Hill | = = i o ',{:jf:fff{«i;{;; S
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mineral potential for base metal and Fe-oxide Cu-Au style mineralisation, but N el 2 [
approximately 90% of the area is concealed by regolith cover. TR 8

Hydrogeochemistry is a tool that can fingerprint groundwater-mineralisation interaction through o

transported cover. We used major and trace element concentrations, stable and radiogenic o R T el
isotope signatures and batch and reactive-transport geochemical modelling to identify areas of e
sulfide oxidation at depth. Figure ®. Location of the Curnamona Province.
METHODS

We collected about 350 groundwater samples from existing boreholes in the Curnamona Province, both in areas of outcrop in the
ranges and in areas of cover in the surrounding basins (@). The samples were analysed for a comprehensive suite of major, minor and
trace elements as well as for several stable and radiogenic isotopes.
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The results indicate that the groundwater’s composition is Olary Ranges : Swx B
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exploration we followed a number of steps in the analysis of and end-members (RW: rain water, xs { )
the data. SW: sea water, Sed: sedimentary pyrite,Gyp: gypbsum, Min: Broken Hill type
mineralisation).
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1) We calculated an index of 'relative S excess' (Rel Sxs) to B Figure ®. Geochemical

blumes resulting from the
injection into an aquifer
Injection of ‘mineralised’ water into aquifer (with ion exchange and
| adsorption sites) of

| groundwater that has
oxidised sulfide minerals.
Reactive transport
modelling suggests that
SO,# dispersion haloes
will be large and metals
haloes much smaller,
especially for Pb.

gain knowledge of samples that contain more S than can
be accounted for by evaporation or mixing.

2) The S isotopic composition of dissolved SO42' enabled c >
us to identify samples containing S from Broken Hill
type mineralisation (6).

3) Batch reaction-path modelling of the oxidation of chalcopyrlte
sphalerite and galena helped constrain the amounts of SO4 :

Cu, Zn, Pb and Fe released to solution (&, @, ©).

4) Reactive transport modelling was used to predict the 'decay’ of
the SO4 and trace element concentrations as water moves away
from the site of sulfide oxidation through an aquifer containing
clay minerals and iron oxyhydroxides (®).
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5) Srisotopes allowed the differentiation of waters that have been
in contact with prospective Paleo- to Mesoproterozoic vs non-
prospective Adelaidean basement rocks (not shown).

6) Finally, Pb isotope composition helped evaluate contributions
from various mineralisation types (Broken Hill type, Thackaringa

type, etc) or mixing with background Pb (not shown). 4
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(1) delineate areas of interest for further mineral exploration under Figure @. Distribution of groundwater samples with low 675

values (circles) and high Cu (red fill) and/or Zn (solid red

squares) concentrations vs ‘background’ samples with high &°*S
values (yellow squares).

sedimentary cover (area selection, @),
(2) rank geophysical anomalies and
(3) vector towards mineralisation (see reprint for more details).
It has the potential to reduce exploration risk and cost in areas of cover.
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