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Introduction
Gold, the most common of all noble metals, is never
pure in mineral deposits. Geologists have long recognized that naturally occurring gold is usually an
alloy, with Ag being the principal alloying element.
Naturally occurring Au-Ag alloy commonly contains
varying amounts of Cu, Hg and, more rarely, other

incorporated elements (Boyle, 1984; Knight, Leitch,
2001 and references therein).
In the present study we describe the morphological and chemical characteristics of well-formed aggregates of native gold in a hand specimen from the
Pb-Zn Gabrovo deposit, Eastern Rhodopes. The studied sample is from the mineral collection of A. Dikov,
representing a druse with size 5×6 cm (Fig. 1a–b),

Fig. 1. Photographs of native gold: a, crystal aggregate in association with sulphides and gangue minerals; b, dendritic formation of gold; c, single
crystal of electrum, SEM; d–e, details of c, SEM. Py–pyrite, Sp–sphalerite
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where native gold is forming crystal aggregates. The
mineral association includes sphalerite, pyrite, quartz
and calcite.

Geological background
The Gabrovo deposit belongs to the Spahievo ore field,
where ore deposits are characterized with Pb-Zn and
Au-polymetallic economic mineralizations (Maneva,
1988). The deposit has been mined during 1950–1968
(Velinov et al., 2007). The mineralization stages of
the ore field are: quartz-pyrite, quartz-galena-spha
lerite (+ tenantite-tetrahedrite, enargite, greenockite,
gold, electrum), quartz-specularite-chlorite, carbonate,
quartz-chalcedony, phosphate (Patrikova, 2000).

Morphology
Native gold occurs as polycrystalline dendritic or filiform aggregates up to 2 cm long. The most common
form is wire gold. Most of the individual wires are less
than 2 mm thick and <1 to 2 cm long. The aggregates
consist of numerous fine arborescent clusters of crystallized gold wires with hints of octahedral crystals on
the edge. The single wires are arched, changing their
direction. Many of them are exquisite forms represent
peculiar anisotropic gold crystals. Under SEM it was
observed that some of individuals are bound by alternating faces of octahedral form o {111} recognized
as result of twinning controlled by the {111} twin
law (Hough et al., 2009). Twins along the typical for
gold {111} twin planes are commonly observed. They
occur as longitudinal sutures between domains with
striation at 60° (Fig. 1c–e). Distorted cubo-octahedral
crystal shapes are rarely present with minor and locally occurring rhombic dodecahedron d {110}.

Chemical composition
A representative crystal of native gold was selected
for electron microprobe chemical investigation with
JEOL JSM-6390 with accelerating voltage of 20 kV
and standards for Au, Ag, Cu, Zn, Pb, Pt.
The studied gold reveal almost equal quantities of Au and Ag, thus can be assigned as electrum.
The term has been used to refer to alloys of a specific compositional range i.e. between 20 and 80 wt%
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gold (Boyle, 1984). Gold content, being in the
range of 47.12–57.91 wt%, almost always exceeds
that of Ag, confirmed by the Au/Ag ratio, which is
generally >1 (1.02–1.39). The measured values for
Ag fall within in the range 41.65–48.43, averaging
47.05 wt%. Small amounts of Cu are detected as well
(up to 1.89 wt%), although in some cases they are below detection limit. The Cu incorporation reaches its
maximum at 6.48 wt% only in one analytical point.
Zinc, Pb and Pt are measured, but not detected with
electron microprobe. The established fineness of the
gold studied is from 466 up to 581‰.
According to the mineral relationships the electrum
aggregates are formed after the quartz-galena-sphalerite association, probably at the later stage of the hydrothermal base metal sulphide deposition. Indications
for such process comes also from the Au/Ag ratio
(Hough et al., 2009), which is a key parameter for the
origin of native gold. Elongated anisotropic crystals,
like the studied here, are typical for the late generation
of gold formation in a given deposit, in contrast to the
idiomorphic forms, characteristic for the earlier mineralization stages (Petrovskaya, 1973).
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