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Abstract. St. Ivan and St. Peter islands are located in the Black Sea at about 1200 m N-NW of the old town of
Sozopol. There are many archeological structures on the St. Ivan island, in the same time the data on the archeological
heritage of the St. Peter island are very scarce. In this research we present information about the archeological and
geological features of both islands, with the focus of St. Peter, and probable reasons why the islands are separated from
each other from a geological point of view.
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Introduction
During regular archeological expeditions for nearly
four decades, teams of several Bulgarian archeologists have worked at St. Ivan island. They discovered structures with a wide chronological range:
a wall from the 4th–3rd century BC (Alexandrov,
2013); basilica of Holy Mother of God built at the
end of the 5th and beginning of the 6th century
(Petrinski, 2000); the medieval monastery of St.
Joan Predtecha (Popkonstantinov et al., 2015).
On the neighboring island St. Peter, there is a sea
sanctuary from which are preserved two structures
created by accumulation of soil and stones, which
look like two mounds (Hristov, 2022) (Fig. 1c, d).
The ceramic fragments found during archeological
works were probably brought separately to the island
and were deposited synchronous with the accumulation of the embankments. Their dating is 5th–4th
century BC. There are any artefacts that can be dated
to other eras, and any remains on the island for the
existence of a stone building, which can be associated with a supposed temple, chapel or larger church.
Archeological data suggest that in the past, the two
islands were jointed.

This research has two main geological goals. On
one hand, to present new data about the geology of
St. Ivan and St. Peter islands in the Black Sea, and
on the other to formulate the geological reasons,
why today they are separated.

Geological background
The studied area belongs to the eastern segment of
the Sredna Gora magmatic and metallogenic belt.
During the Late Cretaceous (Coniacian–Campanian)
typical for the area is intensive magmatism, that generates huge volumes of plutonic and volcanic rocks.
Magmatic processes are synchronous to the sedimentation and the result is a generation of different volcano-sedimentary rocks. Igneous rocks are concentrated mainly in the Strandzha and Michurin-Burgas
volcano-plutonic regions. The most abundant rocks
are volcanic, volcano-sedimentary and sedimentary
varieties, separated in four groups – Varshilo, Grudovo, Michurin and Burgas group (Dabovski et al.,
2008). The volcanic, volcaniclastic and volcanosedimentary lithologies are in a complex spatial and
temporal relationships. Comagmatic subvolcanic and
plutonic bodies are observed in the area. St. Ivan and
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Fig. 1. St. Ivan and St. Peter islands: a, idealized geological cross-section through St. Peter and northeast part of St. Ivan
islands; b, aerial photo of the islands (yellow dash line is the trace of the cross-section); c and d, archeological structures of
St. Peter island

St. Peter islands belong to the Burgas group, composed mainly of lavas and tuffs.

Results
St. Ivan and St. Peter islands are composed of three
different rock types – tuffs, lava flows and sandstones. Lava flows are the most common rock species, and they almost build the islands (Fig. 1a).
Probably there are two lava flows, each of which
builds one of the two islands. The volcanic rocks are
coherent and have massive texture, and probably
are the primary reason for the formation of one big-

ger island, before their separation. The thicknesses
of the flows varies from 10 m to 25 m. The rocks are
dark grey, porphyritic with phenocrysts of plagioclase and pyroxenes. The plagioclase phenocrysts
show strong alignment in one direction. The lavas
overlay the tuffs and are covered by sandstones
(Fig. 1a). According to the grain classification
(Fisher, 1966) the tuffs are lapilli to ash tuff, with
good stratification and layering. The sandstones are
rare and crop out just on St. Ivan island.
Undoubtedly in the past, both islands were jointed. There are a lot of archeological facts supporting such assumption. Our geological data support
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this view as well. The main reason of separation
of both islands is tectonic processes. Between the
islands is traced big fault zone (Fig. 1a, b), probably of a strike-slip nature. Faulting combined with
the sea water influence (salinity, wave activity etc.)
have caused the separation of the islands. Except
the faulting, important role played the physical and
mechanical characteristics of the rocks, building up
the space between both islands. There are extremely
soft tuffs, which are readily destroyed by faults and
erosion processes.

Conclusions
The archeological information about the Black Sea
islands is very sporadic and superficial, combined
with the lack of any detail geological studies. Most
probable reason is the difficult access. This research
is a very good example for collaboration work between archeology and geology.
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