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Mineralogy and trace element chemistry of gold from the
western Capricorn Orogen — implications for exploration

by
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The Capricorn Orogen is a major zone of Proterozoic
deformation, metamorphism, and magmatism between
the Archean Yilgarn and Pilbara Cratons (Cawood and
Tyler, 2004). It contains a number of small gold-bearing
hydrothermal veins in a variety of geological settings. These
include low-grade Paleoproterozoic pelitic, psammitic, and
mafic schist of the Padbury Group at the Egerton Mining
Centre (Egerton), Mesoproterozoic dolerite and Edmund
Group sedimentary rocks at the Bangemall Mining Centre
(Bangemall), and vein and stratabound gold mineralization
associated with variscite in the Edmund Group at Low

Hill.

Gold grains from the Egerton and Bangemall mining
centres, and Low Hill were examined in terms of their size,
morphology, silver content, trace element distribution, and
internal structure (Table 1). Chemical data were obtained
using a Scanning Electron Microscope with Energy
Dispersive X-ray system (SEM-EDX) and Laser Ablation
Inductively Coupled Mass Spectrometry (LA-ICP-MS).

Both bedrock-hosted gold and alluvial gold associated with
Paleoproterozoic rocks at Egerton have similar chemistry, and
are characterized by their low silver concentrations, high Cu/
Ag ratios, and low Hg/Pb ratios. These similarities are also
apparent using principal components analysis based on the
elements Cu, Ag, Sb, and Hg. The mineralogy of bedrock-
hosted and alluvial gold is characterized by the presence
of recrystallized twinning (Figs 1, 2) that reflects relatively
high-pressure and high-temperature formation (Petrovskaya,
1973). The gold also includes high-purity segregations and
intergranular veins formed during subsequent supergene
alteration.

Based on the wide variation in gold morphology and trace
element chemistry, at least two populations of alluvial gold
are present at Egerton. These could be derived from separate
sources, with the gold being introduced either at the same
time or during different periods (Knight et al., 1999).

Bedrock-hosted gold and alluvial gold associated with
Mesoproterozoic rocks at Bangemall differ from the Egerton
gold in that they are associated with relatively unweathered
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pyrite and milky quartz, have a higher silver content,
and also have a relatively simple monocrystalline internal
structure. In terms of trace element chemistry, bedrock-
hosted and alluvial gold from Bangemall are characterized
by higher Ag/Cu ratios and higher Hg and Sb levels than
the gold from Egerton. These features are consistent with
primary mineralization in a slightly oxidized, non-lateritic
environment, rather than in a deeper crustal, hypogenic
setting. Later supergene alteration is expressed by the
formation of high-purity veinlets and corrosive rims.

Small variations in the size, roundness, Ag content, and
trace element distribution indicate a single source for the
Bangemall alluvial gold. This source is likely to be similar to
the quartz and pyrite-veined host rocks present at the nearby
Cobra workings; however, the high degree of rounding
and the depleted trace element chemistry suggest that this
gold has undergone several transport cycles before being
incorporated into the present-day alluvium.

Gold associated with variscite at Low Hill has a distinctive
spongy morphology and very high purity, quite unlike the
gold from either Egerton or Bangemall. Textural evidence
indicates that the gold and variscite are co-precipitates
(Nickel et al., in press). These workers showed that spongy
gold flakes were formed by remobilization and redeposition
of stratiform gold by low-temperature, saline hydrothermal
solutions in a supergene environment.

Gold mineralogy and trace element chemistry can be used
to significantly improve the understanding of mineralization
events in the Capricorn Orogen. The results have highlighted
important differences between gold from the Egerton and
Bangemall centres, and from Low Hill. This, together with
the different geological setting of these deposits indicate
that the Capricorn Orogen underwent at least two periods
of hydrothermal gold mineralization during the Proterozoic,
and at least one period of secondary gold formation,
probably during the Phanerozoic.

The host rocks at Egerton are low-grade, metasedimentary
and metamafic igneous rocks that have been correlated with
the 2.0 to 1.65 Ga Padbury Group. They have experienced
a protracted history of deformation and metamorphism
during the Paleoproterozoic to Neoproterozoic. Gold from
Egerton reflects this complex geological history and is
characterized by the presence of a relatively high-pressure and

Hancock et al.



Promoting the prospectivity of Western Australia

GSWA 2009 extended abstracts

paruswad
wi ssousuy-y3ry renJorn 9 ‘17, 10 orydroworpr-Twas 6°0) (wnranyre)
‘s19[uToA Te[nueIdIaiuy ‘q§ SH ‘nD Sy 8/.-9¢ papunoI-[ax pand ‘uaag AJreuiduio ‘papunoy ST—%0 1T 1] sAyrre)oN — [ewaSueg

pazifreasd1oar IN ‘0D 9

Apred ‘s1opuroa UN ‘A ‘9d 9S (£'0T ueawr) papunor Ayerd <epnyeo Teno Adwmy (€°0) (apor)
Te[nueISINUI ssoUdUY-YSIH] uz S ‘m) Sy 061—-C6 Apy3rs TemSuy “43uods ‘uanoun) parudwad Te[nJor LT-T10 0S r1qoD)—[[ewadueg
plo3 @0 (apop)
- - c0> oN 43uodg 43uods jo swyy sury 0’1400 JI'H M0

orydroworpr-rwas
9 T, S9YDIBIOS pue 10 Adwny Ajreurduo (wnrane)
- SH ‘D By ¢0> PpapunoI-[rox $2A0013 YIM U ‘popunoI-TEA\ 91 ‘C'T 4 purg %u:“walcoﬁuwm

uone3aidas ssouauly
-yS1y “9o[uroA repnueIdIoIuL 9 U ‘A papunoiqns Adwmny (£°0) (3poy)
Suruumy ‘uonezif[eIsf1ayg ‘qs SH ‘1D By 0% —¢C pue papunox bﬁw:m panid ‘warsun “panruswad .um_:wwud 60—-10 8 purg Aouggen) — uo1rady
uone3a1das ssouauy-y3ry 3 ‘U ‘A 1L papunox srydroworpr-rwas pue ($5°0) (wnianye)
Suruumy ‘uonezif[eIsf1ayg SH ‘1D By 0C—S0> -[[om 01 wnipawr-qng ﬁuwwﬁ ‘pand ‘uaag “PARAUDWD PIPUNOY S1T—10 61 :ﬂ:ﬁéﬂlaoﬁuwm
(uvaur)
(542 0001<) (9%1m) wu u1 surps

2UNIINAIS JVUAIIUT SJUIMI)D 2IVAT, Fi%s ssaupunoy 2mfung advys 2218 2105 uonwIoy

-UMOHO EhOUmh&dU oY1) woxy wuﬁ.uw JO sonsuIadeIeyd —dUmEuJUOUM pue —.NUmMOHwHQ-—mE jo b«EEn—m °1 9Iq¢el,

27

Mineralogy and trace element chemistry of gold



GSWA 2009 extended abstracts

EAH1 19.01.09

Figure 1. Cross section of Egerton-Hibernian gold grain after

leaching in aqua regia. C = coherent twin plane; H = high-
purity segregation

high-temperature mineralogy and a complex recrystallization
history. In contrast, gold mineralization at Bangemall is
hosted by Edmundian age (1030 to 950 Ma) quartz veins
in the Edmund Group and Narimbunna Dolerite. Both
the host rocks and quartz veins have experienced limited
deformation and only very low grade metamorphism. The
geological history of the host rocks is also reflected in the
mineralogy and chemistry of the gold, which indicates that
it formed at relatively low-pressure and low-temperature
conditions and any subsequent hypogenic recrystallization
was insignificant.

Gold associated with variscite at Low Hill is distinct
from both the Bangemall and Egerton occurrences. It is
a secondary deposit that resulted from the remobilization
of gold during a low-temperature hydrothermal event that
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Figure 2.  Cross section of Egerton - Gaffney Find gold grain after
leaching in aqua regia. C = coherent curved twin plane;
H = high-purity segregation; | = incoherent curved twin

plane; R = recrystallization; V = intergranular veinlet
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post-dates local Edmundian structures. Nickel et al. (in
press) argued that this event probably occurred during the
Phanerozoic.

Although the chemistry of alluvial gold shows important
similarities to bedrock-hosted gold from the same area, subtle
chemical variations and morphological differences in the
alluvial gold can be used to improve exploration strategies.
At Egerton, the wide variation in gold morphology and
trace element chemistry indicates the presence of at least two
populations of alluvial gold derived from separate, nearby
sources. In contrast, small variations in size, roundness, silver
content, and trace element distribution, suggest a single,
distant source for the Bangemall alluvial gold. However, the
sample location is less than 1 km from the local drainage
watershed, so the alluvial gold may originally have been
sourced from outside the present drainage system, or it has
been subject to several periods of reworking.
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