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Gold mineralization is developed within Paleozoic car-
bonate rocks at Jackson’s Arm. These occurrences have been 
modeled by some as analogues of Carlin-type gold deposits. 
Arsenian pyrite is a diagnostic feature of Carlin-type gold oc-
currences, where it commonly forms overgrowths and rims on 
earlier formed pyrite.

We undertook petrographic, Scanning Electron Microscope 
(SEM) with MLA, and Laser Ablation–Inductively Coupled 
Plasma–Mass Spectrometer (LAM-ICP-MS) analysis on a series 
of polished thin sections from the Jackson’s Arm occurrences to 
examine Au and As distributions. The sulphide minerals consist 
of massive to semi-massive layers of equant cubiform pyrite 
(py) grains that are locally colloformal. Arsenopyrite (apy) 
is intergrown with the py masses as needles and diamond-
shaped crystals. The host rock to the mineralization ranges 
from massive carbonate to laminated carbonate with quartzite, 
sandstone and/or “dirty carbonate” (i.e., contains significant 
silicate/oxide component) interlaminae. The sulphide miner-
als are restricted to carbonate layers and locally the quartzite 
or sandstone laminae appear to have acted as aquacludes 
restricting fluid flow and attendant sulphide precipitation 
to permeable carbonate laminae. In some “dirty carbonate” 
laminae, primary(?) magnetite is overgrown and replaced by 
py and apy.

Back Scatter Electron (BSE) imaging by SEM indicates that 
the equant py grains contain internal concentric zones with 
different compositions. Arsenic is the most commonly zoned 
element, although Pb likewise exhibits zonation, as detected 
by the SEM analyses. LAM-ICP-MS analyses were conducted 
on the samples to determine Au and “toxic element” contents 
and distributions in py and apy. Apy grains contain between 
0.48 and 133 ppm Au, 1 to 177 ppm Co, and 0.72 to 220 ppm 
Sb; no other elements exhibited significant concentrations or 
variations in concentrations. Py grains contain 569 ppm to 
5.75% As, 0.9 to 52 ppm Au, 0-207 ppm Pb, 0.19-50 ppm Sb 
and 1.86-994 ppm Co. In apy, Au negatively correlates with Sb 
and has slight positive correlations with Se and Te. In the py, Au 
exhibits excellent positive correlations with As, slightly positive 
correlations with Te and Se, and negative correlations with Sb; 
Bi, Cd, Pb SO4, Ag and Co contents are independent of Au 
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contents. No zonation was detected in apy, but some py grains 
exhibited widespread, concentric zonation, most especially in 
As contents. There is no consistent pattern exhibited, however, 
such as low (or high) As rims compared to cores, suggesting 
that the elemental zonations reflect variable conditions extant 
during pyrite precipitation (i.e., alternations in fluid content, 
temperatures and/or other physiochemical parameters).
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