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ABSTRACT
Rock-cut monuments culture covers the Balkan Peninsula, Asia Minor and the European Mediterranean. It
includes numerous rock sanctuaries in additionally processed rock massifs. Trapezoidal rock niches are especially popular. They are always cut at a big height, on the vertical walls of visible from afar separate rocks
and massifs, predominantly on the sunlit side. Most frequently, niches are trapezoidal, with about 1 meter in
height and 40-50 cm in depth. Usually, they are in groups of 3 or 4, up to above 100. Up to now, 5000 separate niches are localized. We can differentiate them mainly on their form:
- circle (elliptic, oval);
- rectangular;
- trapezoidal.
Only research of trapezoidal rock niches in the Eastern Rhodopes is suggested in this project. Their
specific situation connects them with the ancient cults-worship the Mountain, the Rock, as well as the Sun. It
is not clear what kind of tools was used for niches production, and when they were made. Artifacts show
that niches were used mainly in the period of 2500-1500 BC. Later, they were reused.
An interdisciplinary approach is needed to apply for the full investigation of rock-cut trapezoidal
niches. We should apply methods of archaeoastronomy, cultural science, ethnography, and other sciences.
Taking into account the widespread culture of trapezoidal niches in Mediterranean civilizations, authors
suggest collecting team of specialists for localization, documentation and dating of the trapezoidal rock
niches. This research could be conducted through realization of a large-scale scientific European project lasting 3-5 years.
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INTRODUCTION

It is known from literature and expeditionary observations that trapezoidal niches (TN) are most often located on a rock - from single to several or hundreds! Almost always they are situated on a vertical
rock wall illuminated from the sun (Figure 1). That is
why we suppose that niches are connected with certain cults in antiquity - the worship of ancient societies to the mountain, to the rock and to the sun as
well. It is not clear what kinds of tools are used for
hewing the TN and when they were hewn. Probably
they were created mainly in the period of 2500-1500
BC and reused later (Domaradski, 1994; Raduncheva, 2003; Ivanova, 2008).

3. What is the geological and geophysical environment and has it influenced the choice of location
of niches? What are the main parameters and characteristics of geophysical fields in the regions of niches? Did ancient civilizations have knowledge, which
can now be scientifically confirmed (or rejected)?

Figure 2. Trapezoidal niches on the rock massif of the
Parmaklu Kaya cave sanctuary, near the village of
Nochevo, Plovdiv district

Figure 1. Trapezoidal niches are most often located on
vertical rock walls illuminated from the sun

For the contemporary science equipped with
modern technologies and devices there are many
fundamental issues to resolve in connection with the
rock niches.
Some of them are:
1. What was the technology of production of trapezoidal niches and what were the tools used, how
the builder accessed the place, what was the duration of the process of cutting, pre-planning of the
works and more.
2. What was the designation of trapezoidal niches,
were they reused by later societies, are there ethnographic traces (folklore embroidery, customs)?

It is supposed that trapezoidal niches are mostly
sacral facilities rather than residential, industrial or
military sites. Hardly ideas for their sacred function
remained unchanged throughout the use and reuse
and during the adaptation to the traditions and
myths of various tribal communities (Hristov, 1996).
Culture of rock-cut monuments covers the Balkans, Asia Minor and the European Mediterranean.
It includes numerous rock sanctuaries in processed
rocks from which particularly popular, though not
unique, are the objects in the Eastern Rhodopes trapezoidal rock niches, caves, processed with a ritual or other purpose. It bears the marks of solar,
Chthonic and funeral cults originating from ancient
times.
One of the most monumental rock-cut monuments in the Rhodope Mountains are spectacular
ensembles of carved into the rock niches. So far near
5000 separate niches are discovered. Rock niches are
different in form: round (elliptical, oval), rectangular
and trapezoid (Figures 2-9).
Our study is inspired by the fact that trapezoidal
niches in Bulgaria are partly described and studied
by the late nineteenth century until today with a
very low intensity. Generaly, they are mostly
described in the context of basic research of the rockcut monuments in the Eastern Rhodopes. The first
explorers like K. Shkorpil, St. Bonchev and others
were not professional archaeologists, but left an
excellent material with descriptions of some single
representatives and large groups of trapezoidal
niches.
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Figure 3. Complex of trapezoidal rock niches “Kovan Kaya”, near the village of Dolno Cherkovishte, Haskovo district

Later, researchers like C. Mikov, Iv. Velkov, Al.
Fall, Iv. Panayotov D. Nehrizov and others give first
and subsequent descriptions and photographic material of trapezoidal niches, especially those who belong to other rock-cut monuments. The material
gathered by these and other scientists and their
teams have great factual and interpretation value
(Venedikov and Fol, 1976 and 1982).

2.

DEFINITION AND GENERAL
CHARACTERISTICS

As far as today there is still no national and
internationally agreed definition of trapezoidal
niches taking into account their structural and
geometric features. Our definition can be regarded
as a work proposal whose justification can be found
in the effectiveness and efficiency of its practical
application:
Trapezoidal niches are tangible cultural monuments, which have all the following features:
1. The chronological boundaries are established
during the Chalcolithic, Bronze and later, in the early
Iron Age.
2. Rock niches are single or multiple created in the
volume of the vertical bedrock structure and mainly
facing the east.
3. Their trapezoidal shape is highlighted with exceptional correct geometry and proportions.
Grouping of rock niches happened with the
arrangement in rows and columns, mainly within

the rock walls. The commensurate depth is
important specifics of trapezoidal niches. Combining
them in groups of columns and rows suggests that
the rock niches unite in general. So, they
individually and in aggregate bear the total sense of
their main purpose.
For their quarry and proper figuration hard tools
are needed. In earlier eras they are mostly stone.
Some trapezoidal niches are made using later quality
metal tools. An archaeological experiment for quarring of niche was conducted in 1984 by Mincho
Gumarov (Kurdzhali, Bulgaria). He used original
tools from the Eneolithic Age stone chisels and
hammers, and copper chisels. A month was needed
(eight hours per day) to engrave a niche 60 cm in
height and 10 cm in depth (Fugure 10).
An interdisciplinary approach is needed for a
more complete study of the rock-cut trapezoidal
niche. We must consider methods of archeology and
architecture, geodesy, archaeoastronomy, cultural
studies, ethnography and other sciences. However,
there are three areas which can be followed during
the course of the studies:
The first direction represents the attitude of the
creators of the trapezoidal niches to the rock. Much
of the niches are hewn out in sedimentary rocks, the
composition of which has different sized stones. In
weathering, some of them fall and formed holes that
gradually taking shape close to the shape of trapezoidal niche).
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The second direction is related to high-tech (for
the time) processing of natural rock by ancient peo-

ple to give it a trapezoid shape and needed depth in
the rock volume.

Figure 4. Complex of trapezoidal niches near the village of Nochevo, Plovdiv district

The third direction represents the ratio of the
geometric dimensions of their components. Many of
the rock niches can be classified and grouped into
groups of almost equal in size and shape trapezoids.
But there also are intermediate forms - niches that
basically alike, but have geometric and volumetric
discrepancies, although they are members of the
same rock group. There are niches with the same
ratios of the sides and corners, but of different sizes.
There are more elongated, shortened in height, and
there are niches with different, asymmetric corners
at the base and upper line of the trapezoid. It turns
out that trapezoidal niches do not repeat one and the
same figure with different scale, but also have
significant differences.

3.

RESEARCH TASKS

The study will focus on:
a) establishing a uniform terminology and
classification of trapezoidal niches;
b) creation of a unified methodology for
objectively dating all the fields of trapezoidal niches,
which allow correct comparative analysis and input

in the main database of the archaeological map of
Bulgaria.

4.

EXPECTED RESULTS

1. Documentation of trapezoidal niches in the
Rhodopes and other Bulgarian mountains by nondestructive modern methods of discovering and
analysis of tangible cultural traces. Creating a database and register of the rock niches.
2. Collecting rock samples from the bedrock into
which the trapezoidal niches are carved for determining their physical age by uranium - thorium
method or radiocarbon (14C) method. Evaluation of
chronological boundaries of existence of the main
groups of trapezoidal niches located in the Rhodopes
and other Bulgarian mountains.
3. Geographical and Astronomical orientation of
individual niches and groups of them.
4. Photogrammetry and precise geodetic survey
and graphic documentation of the trapezoidal niches. Determining the exact geographical locations
with a GPS receiver.
5. Maps of the natural geophysical fields (regional
and local) in the surveyed areas.
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6. Three-dimensional reconstruction of the spatial
environment, in which the trapezoidal niches are
created by laser scanning and use it as a tool for
modeling their primary purpose.
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Innovative technology for creation of threedimensional models of the trapezoidal niches:
- Working environment for mathematical
modeling with 3D digital model;
- Physical model of the main deposits of
trapezoidal niches in Bulgaria.
7. Determining of the geological structures, rock
texture and evolution of the main rock breeds, in
which the rock niches are carved. Investigation of
the traces from the rock carvings for determining the
type of tools used for trapezoidal niches hewing out.
Integrated geophysical research of the main rocks
with rock niches.
8. Conducting limited archaeological drilling at
the foot of the large groups trapezoidal niches.

Figure 5. Trapezoidal niches along the Arda river

a) Stages of the fieldwork during the laser
scanning:
- Creating geodetic control network,
- Aerial surveying, Laser scanning,
- Geodetic surveying of the territory,
Photographic shooting,

Figure 7. Roch niches “Hambar Kaya”, near the village of
Madzharovo, Haskovo district

Figure 6. Trapezoid niches of the rock sanctuary “Angel
voyvoda”, Haskovo district

- Complex geophysical measurements,
- Digital models of the landscape and surface, on
which the trapezoidal niches are situated.
b) Results, to be achieved by laser scanning at the
end of the project:

9. Popularization of basic scientific results obtained within the project:
- Movies
- Photographic exhibitions,
- Presentations,
- Internet-3D website design and Facebook page
- Publishing a book with the main scientific results
- Publications in electronic and printed media.

Mediterranean Archaeology and Archaeometry, Vol. 16, No 4, (2016), pp. 407-412

412

A. STOEV & P. MAGLOVA

during the work on the project about trapezoidal
niches in Bulgaria.
12. Creating a plan for preservation of the
trapezoidal niches within the programs of the
Ministry of Culture, Ministry of Environment and
Water and UNESCO. conclusions

5.

Figure 8. Row of trapezoid rock niches

10. Ethnographic and cultural investigation of the
trapezoidal niches.
11. Mathematical analysis of the data obtained

Figure 9. Roch niches “Orlovi skali”, near the town of
Ardino, Kurdzhali district

CONCLUSIONS

In conclusion, it should be mentioned that it will
be very difficult or impossible to find the real functional ideology and rituals associated with the trapezoidal niches in Bulgaria. It is of great importance to
keep their authenticity as monuments of a specific
kind of rock culture. For their preservation, studying
and exhibition we would like to work in partnership
with colleagues acquainted with this phenomenon
and professionals from many fields: physics, archaeology, geodesy, geology, architecture, archaeoastronomy, ethnography, etc.

Figure 10. Rock massif with trapezoid niches. An
archaeological experiment for quarrying of niche with
original tools from the Eneolithic Age was conducted in
1984 by Mincho Gumarov (Kurdzhali, Bulgaria), which
took one month.
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