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Introduction
Based on field investigation obtained in Antarctic
season 2019/2020, optical microscopy and XRD
analyses this study presents new and preliminary
data of the mineral composition of two ore veins in
Hurd Peninsula, at the area of Bulgarian Antarctic
Base (BAB), Livingston Island.

Sampling and analytical techniques
Samples are collected from a quartz-polymetallic
and a quartz-chalcopyrite veins. Polished sections
are prepared to determine the paragenetic relationships and optical characteristics of the minerals. Xray powder diffraction (XRD) analyses were done at
Sofia University “St. Kliment Ohridski”, Sofia, Bulgaria on a TUR M62 diffractometer with filtered CoKα radiation in the 2Θ range 4–80° and step size 1.5°.

Geology of Hurd Peninsula
Livingston Island is one of the South Shetland Islands which in regional aspect belong to the South
Shetland Block. It represents a continental fragment
situated between the South Shetland Trench zone to
the NW and Bransfield Back-arc Basin to the SE.
There is a broad consensus that since early Mezozoic the South Shetland Block represents a magmatic
arc related to the subduction of the oceanic lithosphere of Phoenix Plate (Smellie et al., 1984).
The Hurd Peninsula is built mainly of the rocks
from sedimentary sequences of Miers Bluff Formation. The sedimentary sequences are presented by
terrigenous and aleuro-pelitic mixed rocks (mudstones) formed at different depositional environ-

ments – from turbiditic to delta and alluvial fans
(Pimpirev et al., 2015; Stefanov, Pimpirev, 2015).
A number of dykes intrudes the sedimentary complex. Their various ages indicate several stages of
magmatic activity. The NE part of the peninsula is
occupied by the rocks of the Hesperides Pluton and
related with it diorite-porphyritic mid- to shallowcrustal sill-like bodies.

Morphological features of the ore veins
The ore veins in the studied area are hosted by sandstones of Miers Bluff Formation. They have some
similar textural and structural features. The veins
are structurally controlled, probably follow strikeslip faults. They are subparallel each to other and
with thickness of ~40–50 cm. Clear contacts with
one of the dykes are observed. For both veins brecciated structure is typical. The veins are with different mineral composition – one is quartz-polymetallic and the other is quartz-chalcopyrite. A halo with
sericitic alteration is developed around the vein with
copper mineralization (Fig. 1).

Mineralogy
Based on mineral assemblages and depositional sequence, the mineralization can be referred to one ore
stage and one supergene stage for each of the veins.
The mineral composition of the quartz-polymetallic
vein consists of pyrite, sphalerite, chalcopyrite and
galena. The gangue minerals are quartz and chlorite
according to optical and XRD analyses.
Pyrite is the most common ore mineral and occurs as subhedral to anhedral aggregates in nests
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Fig. 1. Geological scheme of the studied area with distribution of the ore veins, dykes and host rocks

and rarely as disseminated single euhedral crystals
with cubic and octahedral forms in quartz with size
from <10 µm up to several mm. In almost all samples pyrite is fractured and corroded. Sphalerite and
rarely galena and chalcopyrite inclusions can be observed in cavities.
Sphalerite is the second-most abundant sulfide
mineral in the quartz-polymetallic zone. It encloses
pyrite or forms thin veinlets crosscutting pyrite grains,
indicating that it is formed later than pyrite. Sphalerite occurs as anhedral aggregates up to 2–3 mm.
Irregularly distributed small chalcopyrite inclusions, known as “chalcopyrite disease” and thin
chalcopyrite veinlets are observed.
Chalcopyrite occurs mainly as anhedral aggregates in nests and veinlets. Together with sphalerite enclose pyrite. Small irregular grains are
observed in the gangue minerals and in sphalerite
as “chalcopyrite disease”. In some samples it is
replaced by the supergene copper sulfides (chalcocite, proven by XRD) as rims and net-mesh-like
microtextures.
Galena is rare. It occurs as anhedral aggregates
in the groundmass and as grains in pyrite and sphal50

erite with size up to 500–600 µm. Enclosed pyrite
and rare disseminated single crystals also can be observed among the groundmass. Supergene minerals
rarely replace galena at the boundaries of the grains
and cleavage gaps.
The ore minerals of the quartz-chalcopyrite vein
are represented by chalcopyrite and pyrite. Optical
microscopy and XRD results indicate the presence
of quartz, kaolinite and mica as gangue minerals.
Chalcopyrite is more common and later than
pyrite. It occurs mainly as anhedral aggregates
and irregular grains with size from <10 µm up to
several cm as nests and veinlets. In some samples
the supergene copper minerals (chalcocite, bornite,
malachite) as rims and net-mesh-like microtextures
replace it.
Pyrite is enclosed by chalcopyrite. It is represented by subhedral to anhedral aggregates and
rarely as disseminated single euhedral crystals up to
several mm. In almost all samples pyrite is fractured
and corroded. The cavities and interstices between
the grains are infilled with chalcopyrite.
XRD analyses affirm supergene linarite and
cerussite. Both minerals contain lead and generally

indicate the presence of primary galena which is not
observed in the samples from the vein.

Discussion and conclusions
The area of Hurd Peninsula as part of the Andean
metallogenic province (Guild et al., 1998) hosts a
number of hydrothermal veins, breccias and hydrothermal altered rocks (Willan, 1994; Velev et al.,
2016; Sabeva et al., 2020). A large number of them
still need attention and more investigation. The present study shows two mineral types of veins – quartzpolymetallic and quartz-chalcopyrite. The contacts
of the veins with one of the dykes in the area and
the different mineralogy indicate that their formation is probably due to different hydrothermal events.
More analytical work is needed to determine mineral
chemistry, to clarify relationships between the veins
and to constrain the ore-forming environment.
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