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Introduction
The Eastern Rhodopes region in Bulgarian and
Greece has traditionally been viewed as an epithermal gold belt, however, recent exploration success
in the metallogenic belt by a number of companies
suggests this is an emerging gold-porphyry camp.
Whereas the Cu-richest (Au-poor) porphyries are
related to Andean-type subduction, the Au-richest
porphyries are associated with late to post-subduction or post-collision and extensional settings.
Such tectonic settings were dominated during the
Eocene–Oligocene and later Miocene tectono-magmatic evolution of the Tertiaty magmatic and metallogenic belt in SE Europe.
The area of the study is located SE from Sbor
village, south from the Karaburun peak into the
Dishovica River Valey.
The conducted exploration mapping and drilling
program has gained some new data that will help
the better understanding of the origin of the Au mineralization observed at the prospect. There are two
new important features that were added to the current understanding of the local geology.
The first one is the presence of the significant
amount of hydrothermally altered diorite porphyry
intrusions emplaced deep into the metamorphic
basement in the area, feature not shown on the published geological maps that cover the area. This fact
may open brand new space for future exploration in
the area.
The second one is the re-interpretation of the
host rocks described in the previous works conducted in the studied area as volcano-sedimentary

volcanoclastic sequence similar to the Irantepe volcanic products. The recent field and drill-core observations have shown that the host rocks of the Aubearing mineralization represent nearly sub-vertical
subvolcanic magmatic-hydrothermal breccia body
that can be used as a vector toward economic Auporphyry mineralization in the area.

Geology of the Karaburun exploration
prospect
The studied area is underlain by metamorphic basement rocks of the Byala Reka Metamorphic Dome
that are unconformably overlain by sedimentary
rocks of the Krumovgrad Group (KgG) – this group
typically forms units ranging from coarse conglomerates to interbedded sandstone, siltstone, marl and
limestone (Atanasov, Goranov, 1984; Sarov et al.,
2008). The dome is separated from the East Rhodopian Paleogene depression by Bryagovets-Brusino
detachment fault (Ivanov, 2017). Tertiary intermediate to felsic intrusive rocks are intruded into the
metamorphic basement and sedimentary cover as
their extrusive products overlie the KgG (Sarov et
al., 2008).
The gold-bearing mineralization at Karaburun
exploration prospect has close spatial and temporal association with the stocks of quartz diorite porphyry and irregular bodies of sub-volcanic
magmatic-hydrothermal breccias. These intrusive
rocks were emplaced into the metamorphic basement and overlying sedimentary unit, possibly
along fault intersections.
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The brecciated rocks at Karaburun рrospect have
abrupt nearly vertical contacts with the wall rocks
cutting the contact between metamorphic basement and overlying sedimentary rocks from the
Krumovgrad Group. The breccia is dominated by

quartz diorite porphyry clasts and it was originally
described as volcanic breccia. The dimensions are
yet unknown but based on the drilling data we can
suggest at least 500 m vertical extend. The horizontal dimensions are approximately with 200×300 m.

Fig. 1. A, sub-rounded, clast-supported quartz diorite porphyry breccia, sericitized along fragment margins and fractures; B, quartz
diorite porphyry breccia with 50% matrix with the same composition; C, strong silicification of the breccia clasts with pyrite filling the cracks; D, silicified fault-related breccia with pyrite cementation; E, fluidised rounded quartz diorite porphyry breccia
with quartz-pyrite-chalcopyrite-tourmaline cement; F, crackle breccia cemented by quartz-pyrite-tourmaline; G, jigsaw breccia
cemented by quartz-pyrite-tourmaline; H, shingle breccia cemented by quartz-pyrite-tourmaline; I, intrusive contact between breccia and quartz diorite porphyry stocks; J, tectonic contact between breccia and quartz diorite porphyry stocks; K, sheeted banded
quartz-sulphide veins; L, banded quartz-sulphide vein
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The bottom of the Karaburun breccia body has nоt
been drill-tested properly at this stage of the exploration activities. Based on the geophysical data
and geological observations it appears the breccia
is transitional downward to an intrusive body or to
a fault zone. Thus, these brecciated rocks can be interpreted as typical sub-volcanic magmatic breccia
pipe rather than volcanic breccia.
The clasts into the upper part of the breccia are
angular to sub-rounded ranging in size from few
centimetres to tens of centimetres (Fig. 1A). The
breccia in the upper parts is predominantly clast
supported although there are some intervals with
50/50 ration of the clasts and matrix. The matrix
consists of the same igneous porphyritic material
(Fig. 1B). The open space between the clasts is often filled also with quartz-sericite-pyrite cement.
Getting deeper into the central parts of the pipe,
the breccia can be described as crackle (Fig. 1C–D)
or fluidized crackle breccia, where the amount of
the sulphides and cement increases especially near
the brittle faults that are often observed into the
drill-core (Fig. 1C). The clasts are smaller and more
rounded suggesting substantial transport and introduction of hydrothermal fluid (Fig. 1D)
Getting closer to the sub-volcanic stocks, there
is a gentle transition from fluidised tourmalinebearing breccia to crackle breccia, then to shingle
breccia and to the un-brecciated quartz diorite porphyry intrusion showing their genetical association
(Fig. 1F–H). The clasts in this central part of the
breccia are affected by stronger quartz-sericite-pyrite (QSP) with local transitions to chlorite-epidotealbite-magnetite hydrothermal alteration. It appears
the QSP alteration overprints and masks the original
higher temperature alteration. The igneous matrix
of the breccia is entirely replaced by pyrite-chalcopyrite only or quartz-pyrite-chalcopyrite-tourmaline cementation.

The contacts between the breccia and porphyry
stocks are both types – intrusive or tectonic (fig.1I–J).
The porphyry stocks, close to the contact with
the magmatic breccia are intersected by a network of
sheeted banded quartz-sulphide veinlets (Fig. 1K–L)
typical for the rims of many Au-porphyry deposits
worldwide.

Conclusions
Based on the observation above it can be concluded
that Karaburun porphyry stocks together with associated breccias, hydrothermal alteration, sulphide
mineralization and veins, display a strong relation
with driving intrusion source rocks. It appears,
the breccia pipe overlies buried source porphyry
intrusion, which is most likely emplaced into the
metamorphic basement and may host significant
Au-porphyry mineralization. The presence of predominantly porphyritic clasts and tourmaline in the
matrix suggests a significant magmatic contribution
to the hydrothermal fluids. Thus, the Karaburun
breccia can be classified as magmatic-hydrothermal
breccia pipe according to the genetic classification
suggested by Sillitoe (1985).
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