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ABSTRACT. Vaulted niches, rock graves, and rock discs hewn into the base of a vertical rock wall were discovered in 1997 at 550 m to the South of the village of 
Raven, Momchilgrad District, Eastern Rhodopes. These rock-hewn features in shape and manner of working are identical to such structures from other suggested as 
Thracian rock-hewn sanctuaries in the Momchilgrad District. The petrography of the rocks, into which the sanctuary is hewn, are described – they are tough, 
lightweight, soft and porous massive red-brown vitric-crystal lapilli rhyolitic tuffs of the Third Felsic Volcanism manifested in the Momchilgrad Depression (Sixth 
Oligocene Horizon, Raven Volcanic Complex) of Middle Oligocene age. The tuffs are composed of crystal clasts (around 30 vol. %), vitric clasts (around 20-30 vol. 
%), lithic clasts (below 1 vol. %) and a matrix (around 40-50 vol. %). The crystal clasts are represented by quartz, oligoclase, potassium feldspar, biotite, adularia, 
zircon, and ore minerals. The vitric clasts consist of pumiceous and compact volcanic glass. They are not flattened and being pale coloured lend a variegated outlook 
of the rhyolitic tuffs. The lithic clasts of rhyolite meet rarely. The matrix of tuffs is red-brown due to iron oxides and hydroxides and consists of poorly-welded ash 
glassy pyroclastics of amygdaloidal texture. Zeolite (clinoptilolite) and opal-C or opal-CT have been formed during the alteration of volcanic glass. The zeolitization is 
25-50 vol.% as the pumiceous vitric clasts are entirely zeolitized. Clinoptilolite contains K and Na in the most microprobe analyses as K>Na, Ca-containing 
compositions with Ca≥K+Na are also obtained. In the vitric clasts and the matrix clinoptilolite is microcrystalline (up to 5-10 µm in size) but in amygdales forms platy 
crystals from 5-10 to 200-300 µm long and from 1-2 to 50-70 µm thick. X-ray diffraction pattern and data of clinoptilolite are discussed in the paper. All amygdales are 
encrusted with fan-like clinoptilolite aggregates and with parallel fibrous aggregates of positive elongation, probably of cristobalite, reaching 100 µm in length. The 
sanctuary studied is put on a topographic and a geological map at 1:25 000 scale. It is shown that the so-called Thracian rock-hewn sanctuaries in the district of 
Momchilgrad are located in a negative morphostructure, a result of volcanic collapse known as Nanovitsa caldera and are surrounded by high ridges and hills from all 
sides. It is concluded that these sanctuaries are naturally united in a Momchilgrad group of Thracian rock-hewn sanctuaries on the base of similar petrographical 
composition, relief, landscape and local climate. 
 
Introduction 

The Thracian rock-hewn sanctuaries in Eastern Rhodopes 
are described by many Bulgarian historians and archaeologists 
as a part of the Thracian megalithic culture. They are 
considered as Chalcolithic in age (Raduncheva, 1999; 2002; 
Fol, 2000 and others) or from the Early Iron Age (Nehrizov, 
1999). The features in them are systematized as rock tombs, 
rock graves, rock niches, sacrificial pits and stones, solar 
discs, etc. (Venedikov, 1976; Delev, 1982; Nehrizov, 1994; 
Christov, 1996; Shukerova, 1996; Fol, 2000; Koulov, 2002; Fol 
and Fol, 2005 and others). There is no unanimous opinion 
about the purpose of some of them so they are named in 
different way by different researchers. Some of these rock-
hewn objects are classified by shape as the rock tombs, 
sacrificial pits and rock niches (Venedikov, 1976; Delev, 1982; 
Nehrizov, 1994; Kostov, 2001; Kulov, 2002; Alexsiev et al., 
2000). A large part of the Thracian rock sanctuaries in Eastern 
Rhodopes are hewn into volcanic and volvaniclastic rocks of 
the First and Second Felsic Volcanism (Ivanov, 1960), which 
are zeolitized and transformed into zeolite rocks (Aleksiev et 
al., 2000; 2007). In the Eastern Rhodopes Thracian megalithic 
monuments are also hewn into limestones as the known rock 

niches near the village of Dolno Cherkovishte, Krumovgrad 
district. 

 
The Thacian rock-hewn sanctuaries in the district of the town 

of Momchilgrad near the villages of Raven, Chobanka, Tatul, 
Vrelo, Bivolyane, Drumche, Nanovitsa and others are 
described by numerous Bulgarian historians and 
archaeologists. In the vicinity of the village of Raven several 
Thracian megalithic monuments are known. Venedikov (1976) 
described two rock tombs – one in the very village and another 
in Vejnitsa hamlet. Both are referred to the rock tombs with 
circular layout. On a schematical map of the area, Shukerova 
(1996) has put rock niches with trapezoid opening to the South 
of the village of Raven, a rock tomb to the Southeast of Raven, 
and an unfortified settlement from the Early Iron Age to the 
Southwest of Raven. Kulov (2002) also pointed the rock niches 
near Raven and two rock tombs – the one to the East-
Southeast is described as a tomb with circular floor and 
vaulted ceiling without a dromos, and the other – to the 
Northeast – as a tomb with circular floor and vaulted ceiling 
and short dromos. 
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Data on a rock-hewn sanctuary located to the South of the 
village of Raven for which we did not find any information in the 
historical and archaeological literature is discussed here. The 
fact that its vaulted niches are not cleared but are filled up with 
rock pieces gives us an argument that the sanctuary has not 
been an object of archaeological excavation. The sanctuary 
was found by the first author (I.M.) in 1997 during a geological 
route on geological mapping of the Eastern Rhodopes at 1:25 
000 scale carried out in the end of 90s by the “Geology and 
Geophysics” firm, Sofia. In 2005 the same author visited the 
site to sample the rocks and to take photographs. 
 
Material and methods 

The rocks of the studied sanctuary were sampled and thin 
sections and polished thin sections were prepared for studies 
in optical and scanning electron microscopes. The petrography 
of the host rocks was investigated by X-ray diffractometer 
DRON-3M operating with Co radiation (λ=0.17903 nm) and 
iron filter in the range from 8 to 60˚ 2Θ at 35 кV and 25 mA. 
Powder rock samples and powder samples of vitric clasts were 
studied. The phase identifications were made using the 
electronic library of the International Center for Diffraction Data 
(ICDD, 2002). The petrographical study was carried out in 
optical microscope “Jenapol” (“Carl Zeiss Jena”, Germany). 

 
The chemical composition of clinoptilolite was determined in 

polished thin sections by energy-dispersive X-ray spectrometer 
EDAX 9100/60 (5) united with Philips 515 SEM at 20 kV 
accelerating voltage. The analytical software included ZAF-
programs – FRAME-C and COR-2. The microprobe analyses 
were normalized to 100% by the software, which is not 
indicative for the water content in clinoptilolite and thus the 
chemistry obtained should be considered only as a qualitative 
one. The X-ray and microprobe analyses, the optical and 
scanning electron microscopy were made in the Central 
Laboratory of Mineralogy and Crystallography “Acad. Ivan 
Kostov” at Bulgarian Academy of Sciences. 
 
Results and discussion 

The studied rock-hewn sanctuary is located 7 km to the East-
Northeast of the town of Momchilgrad and 550 m to the South 
of the village of Raven on a flat rocky height (520 m altitude) of 
the Strumni rid range (Fig. 1). The height is cut from East by a 
high vertical rock at which base the sanctuary is hewn into. 
The rock has an arc shape opened to the East (fig. 2-3). A 
slightly inclined to the East area forms below this rock. The 
Eastern slope of a small valley begins from the end of this 
area; the valley starts from the last houses of Raven in its 
middle part and flows into Kodjagyoz dere (Fig. 1). Several 
rock-hewn niches, empty graves (sacrificial pits; sacrificial 
stones) and single discs are observed within the sanctuary 
(Fig. 2-7). The niches are several. Today they ate filled up with 
rock pieces (Fig. 2-4). Looking at the small free space that is 
not filled with rock pieces it is visible that all niches have a 
vaulted ceiling and a semi-circular opening (Fig. 2-4). Similar 
vaulted niches hewn into white volcanic tuffs near Raven are 
described as rock tombs (Ovcharov, 2005, 140). 

 
The rock graves (sacrificial pits; sacrificial stones – according 

to different authors) are of rectangular opening and are hewn 
vertically into the inclined area mentioned above (Fig. 5). They 
have no grooves for cover plates as those at the next village of 
Tatul (Ovcharov, 2005). Similar pits near the next villages of 

Dolna Chobanka and Vrelo also lack cover plates (Shukerova, 
1996). The rock-hewn discs are two: a convex and a concave 
one (Fig. 6-7). According to the widespread opinion of 
Bulgarian Thracologists they are rock image of the Thracian 
cult to the Sun. A rock-hewn convex disc like this one to the 
South of Raven (Fig. 6) is known at the sanctuary of Orpheus 
near the village of Tatul, which Ovcharov (2005, 155) 
determined as solar sigh, as well as at the area “Kamakat” in 
Malko Turnovo District (Fol, Fol, 2005).  

 

 
Fig. 1. Location of the rock-hewn sanctuary (asterisk) to the South of the 
village of Raven on a topographic map at 1:25 000 scale, Momchilgrad 
map sheet (K-35-87-B-g); the squares have sides equal to 1 km 
 

 
Fig. 2. The Northernmost end of the host rocks with a few vaulted niches 
 

 
Fig. 3. The Southernmost end of the host rocks with four vaulted niches 
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Fig. 4. Entrance of a vaulted niche, which is filled up with rock pieces 
 

 
Fig. 5. Rectangular rock grave/sacrificial pit without a groove for cover  
 

More interesting is the rock-hewn concave disk decorated 
with short right lines radiating from its centre, which resemble 
sun rays, and with concentric lines outside (Fig. 7). It is more 
complex as a concept and could be later in age in comparison 
with the convex disc. Delev (1982) reported convex and 
concave discs from the Paleocastro place near the town of 
Topolovgrad. After describing the rock-hewn features in the 
studied sanctuary there is no doubt about its full similarity with 
other Thracian rock-hewn sanctuaries in the district of 
Momchilgrad described by Venedikov (1976), Shukerova 
(1996), Kulov (2002) and other researchers. 

 
The rocks into which the Thracian sanctuary studied is hewn 

are massive, significantly porous pocks. They are tough but 
soft and easily worked with tools – on the ceilings of vaulted 
niches traces of blades hewn the rocks are preserved – they 
are short (centimeters long), not deep furrows (up to 1-3 cm 

deep). The furrows on the ceilings of some vaulted niches 
have a texture – it is possible that they are a decoration (Fig. 
8). In the near Thracian sanctuary Perpericon polished stone 
tools are found – axes, knives and chisels (Ovcharov, 2005). 
The sanctuary studied has probably been hewn with such 
tools. A workshop for tools made of jasper and agate of the 
same age located near the village of Sedlari 2 km to the 
Southwest from the town of Momchilgrad has been excavated 
(Shukerova, 1996). Workers in this workshop might have 
worked with jaspers, agates, chalcedony and opal from the 
district of Momchilgrad, where a lot of deposits of these 
minerals are known (Todorova, 1996). 

 
The host rocks of studied sanctuary are massive red-brown 

tuffs, poorly welded and very lightweight. They lay almost 
horizontally. Bedding and lineation are lacking. Beneath the 
red-brown tuffs white bedded ash felsic tuffs lay, which crop 
out in the valley of Kodjagyoz Dere. The later dip under around 
20° to the West and to the South. On its turn the white tuffs lay 
on white to cream coloured organogenic limestones, which 
crop out in the Easternmost end of the village of Raven. They 
are spotty silicified, whicht is their distinctive feature, a fact 
described by Goranov in the early 1960s (Goranov, 1960) as 
chalcedony and opal cores, lenses, agate-like formations and 
botryoidal white and black chalcedony. 

 

 
Fig. 6. Convex disc from the studied sanctuary  
 

 
Fig. 7. Concave disc from the studied sanctuary  
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Fig. 8. Traces of stone tools on the ceiling of a vaulted niche 
 

The tuffs into which the studied Thracian sanctuary is hewn 
have a red-brown matrix, which is around 40-50 vol. % and 
determines their background colour. The matrix comprises 
crystal clasts (around 30 vol. %), vitric clasts (around 20-30 
vol. %) and lithic clasts (below 1 vol. %) (Fig. 9). 

 

 
Fig. 9. Red-brown vitric-crystal tuff from the Thracian sanctuary to the 
South of the village of Raven 

 
The crystal clasts are represented by quartz (around 15 vol. 

%), plagioclase (around 5-7 vol. %), potassium feldspar 
(around 5-7 vol. %), biotite (below 1 vol. %), adularia (below 1 
vol. %), zircon and ore minerals and do not show a preferable 
orientation. Quartz is present as clear clasts with slightly 
rounded and bay-like outlines sized from around 0.1 mm to 3 
mm. Plagioclase forms clear lamellar prismatic crystals and 
clasts of angular outlines to 2 mm in size. Optically it is 
determined as oligoclase (N 15-25). Potassium feldspar is 
observed as clear individuals of angular outlines sized to 
around 1.5 mm. At places myrmekite-like texture is formed in it. 
Biotite is fresh, brown, of single flakes from 0.1 to 1 mm long. 
Adularia is present as very rare water-clear micron-sized 
rhombic outlines in quartz, potassium feldspar and plagioclase 
reaching 100 µm. Zircon is observed as single euhedral 
crystals of 0.1-0.2 mm in size included in volcanic glass. Two 

ore minerals are observed – one is present as squares and 
irregular outlines and probably is pyrite transformed into 
goethite, the other is present as dusty masses. 

 
The vitric clasts are sized from 0.1 mm to the first few 

centimeters (lapilli) as most frequent are these ones of 1-3 mm 
in size (Fig. 9). Commonly they are of oval shape and are 
white, beige, pale beige, yellow-brown and orange-brown 
coloured lending a variegated outlook of the tuffs. The vitric 
clasts of pumiceous texture and thread-lace structure 
predominate (Fig. 10); compact glassy clasts are also present. 
The latter are of sickle, triangular and angular shape with keen 
bent points. A preferable orientation of the vitric clasts is 
lacking. The vitric clasts include crystal ones of quartz, 
potassium feldspar and lamellar plagioclase of 10-20 µm in 
size. In transmitted light the vitric clasts are clear, colourless or 
grass-green, dark green, red-brown and brown coloured. 
According to the X-ray data they are altered in zeolite and 
opal-C or opal-CT.  

 
Lithic clasts of rhyolites are rarely present in the sampled 

tuffs. They have a massive texture and porphyritic structure. 
The porphyries consist of plagioclase and quartz. The ground 
mass is hyaline and is composed of volcanic glass, plagioclase 
and biotite. The composition of crystal and lithic clasts 
determine the studied tuffs as rhyolitic ones. 

 
The matrix of red-brown tuffs consists of poorly-welded ash 

glassy pyroclastics with an amygdaloidal texture. The red-
brown colour is due to iron oxides and hydroxides, which in 
transmitted light give a spotty colouration and form dusty 
masses. The matrix is partly zeolitized according to optical and 
X-ray diffraction data. Zeolites are microcrystalline reaching 5-
10 µm in size. On all of diffractograms of the studied tuffs 
reflections at 4.06 and 2.51 Å are present being diagnostic for 
microcrystalline silica – opal-C, opal-CT, cristobalite and 
trydimite (Flörke et al., 1991). Due to the polyphase character 
of diffractograms revealing a presence of quartz, potassium 
feldspar, plagioclase, biotite and zeolite it is not possible to 
discriminate the different phases of microcrystalline silica. That 
needs a further study in detail. The matrix is abundant in 
millimeter-sized amygdales, which reach 3 mm, seldom more, 
but most frequently are below 1 mm. The most common 
amygdales are of oval shape, spherical ones are also seen as 
well as of irregular shape with keen points. A preferable 
orientation of the amygdales is lacking. All amygdales are 
encrusted with fan-like zeolite aggregates and parallel fibrous 
aggregates of positive elongation, which reach 100 µm in 
length. Both are also developed along the boundaries of vitric 
clasts (Fig. 10) and of part of crystal clasts. In all these cases 
the crystal individuals has grown perpendicularly to the 
substrate. Considering the optical character of the crystallite 
elongation and their microstructure we suppose that the 
parallel fibrous aggregates consist of cristobalite like that one 
synthesized by Flörke et al. (1990). In volcanic rocks 
cristobalite deposits from superheated gasses and as a 
product of devitrification of volcanic glass (Godovikov, 1983). 

 
The zeolitization of the studied rhyolitic tuffs is in the range of 

25-50 vol. % (Fig. 10). According to the classification of 
Alexsiev and Djourova (1974) the red-brown tuffs should be 
named zeolitic rhyolitic tuffs. When zeolites fill up amygdales 
they form randomly oriented euhedral elongated crystals, 
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which are colourless at parallel Nicols and with grey 
interference colours sized from 5-10 to 200-300 µm in length 
and from 1-2 to 50-70 µm in thickness. They have a perfect 
cleavage along (010) (Fig. 11b). When they encrust 
amygdales, vitric and crystal clasts the form aggregates of 
platy crystals radiating in a fan-like manner (Fig. 12). 

 

  

 
Fig. 10. Zeolitized red-brown rhyolitic tuff in optical microscope: in the 
upper half of a – zeolitized vitric clast of thread-lace texture encrusted 
with zeolite of crustified texture; in the lower half of a -  zeolitized matrix 
containing amygdales encrusted with zeolite; a – at  //N, b – at ХN 
 

According to the X-ray powder diffraction patterns of rhyolitic 
tuffs studied zeolite is clinoptilolite (Fig. 13). The X-ray 
diffraction data are represented in Table 1. The diffraction 
pattern and data of clinoptilolite under study are consistent with 
these ones of clinoptilolite containing K, Na and Ca (ICDD, 
card 80-1557, according to Smyth et al., 1990). Figure 13 
represents X-ray powder diffraction pattern of zeolitized 
pumice – the pattern contains reflection only of clinoptilolite, 
which means that the pumiceous vitric clasts are entirely 
zeolitized. 

 
The qualitative microprobe analyses showed that the 

clinoptilolite studied contains K and Na as the analyses in 
which K>Na sharply prevail. A small part of microprobe 
analyses showed also a presence of Ca as Ca≥K+Na. In 
Eastern Rhodopes the potassium variety of clinoptilolite 
predominate in which K prevails over Na and Ca (Alexsiev, 
1968; Milakovska-Vergilova, 1995). Our results also confirm 
this regularity. It originate from the character of felsic volcanism 
in Eastern Rhodopes in which the volcanic rocks have a K>Na 
tendency (Yanev et al., 1983). 

  

 
Fig. 11. Thin section of an amygdale in the rhyolitic tuff filled up with 
clinoptilolite: a - clinoptilolite ⊥x with a convex termination; b - 
clinoptilolite ⊥y  with a perfect cleavage along (010); transmitted light, // N 
 

 
Fig. 12. Clinoptilolite of two orientations in amygdale: 1 - ⊥x, 2 - ⊥y. The 
crystals are platy and form fan-like aggregates; SEM, scale bar 10 µm 
 

In a scheme of Paleogene magmatism in the area  the felsic 
tuffs around Raven are referred to the horizon of Third Felsic 
Volcanism – the upper formation of bedded felsic tuffs (O24-a) 
40-80 m thick (Ivanov, 1960). The tuffs are described as white 
vitric-crystal ash-psammitic ones containing a great quantity of 
sanidine crystals or clasts. 
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Fig. 13. X-ray powder diffraction pattern of vitric clast from the studied rhyolitic tuffs  

 
Table 1. X-ray powder diffraction data (d – spacing, I – 
intensity) of vitric clast from the rhyolitic tuff which hosts the 
studied Thracian sanctuary 

d (Å) I d (Å) I d (Å) I d (Å) I 
1 2 3 4 5 6 7 8 

8.973 100 3.829 12 2.801 26 2.134 10 
7.923 32 3.717 18 2.768 8 2.026 13 
6.761 22 3.548 9 2.723 12 1.973 12 
6.564 20 3.472 21 2.650 20 1.958 9 
5.432 16 3.412 26 2.565 16 1.948 8 
5.260 14 3.348 18 2.532 16 1.926 10 
5.107 20 3.280 12 2.448 17 1.908 12 
4.661 18 3.214 22 2.427 10 1.894 13 
4.580 13 3.166 28 2.357 9 1.884 12 
4.382 10 3.125 17 2.324 8   
3.961 46 2.977 32 2.211 13   
3.909 30 2.945 24 2.158 6   

 
In the scheme of Paleogene magmatism in Eastern 

Rhodopes the vicinity of the village of Raven is referred to the 
Sixth Oligocene Horizon – upper horizon of bedded rhyolitic 
tuffs of 100 m in thickness (Goranov, 1960). The horizon 
begins with organogenic reef limestones 10-40 thick. The 
limestones are covered by white or pink psephitic, psammitic 
and pelitic ash vitric or vitric-crystal rhyolitic bedded and 
massive tuffs. The main minerals are sanidine (predominates), 
quartz, biotite and oligoclase.  

 
According to the geological mapping (in a 1:25000 scale), the 

district of Raven (Fig. 14) is built up by the rocks of Raven 
Volcanic Complex (Georgiev et al., 1998; Sarov et al., 2002; 

Georgiev, Milovanov, 2003) of a Middle Oligocene age 
(Rupelian). Georgiev & Milovanov (2003) differentiate a packet 
of red-brown ash phyolitic tuffs, and Sarov et al. (2002) 
referred the felsic tuffs of Raven Volcanic Complex to an 
undivided tuff-tuffite formation represented by an alternation of 
various felsic tuffs. 

 
The Raven Volcanic Complex lies normally on or borders by 

faults the Momchilgrad Trachydacitic Complex and the Sveti 
Ilya Trachyrhyodacitic Complex. There is no unanimous 
opinion about its cover. According to Sarov et al. (2002) the 
Raven Volcanic Complex is covered normally or borders by 
faults the Zvezdel Andesite-basaltic Complex. Georgiev and 
Milovanov (2003) suggest that the Raven Volcanic Complex 
covers the Zvezdel Complex as it is cross-cut only by the 
Pcheloyad Dyke Bundle. Since both the complexes are dated 
as Rupelian (Georgiev, Milovanov, 2003) their temporal 
relations are conditional. 

 
The Thracian rock-hewn sanctuaries in the district of the 

town of Momchilgrad are located in a negative circular 
morphostructure connected to the development of several 
Oligocene volcanoes, which surround them from all sides and 
form positive relief shapes, namely Bivolyane volcano from the 
North, Sveti Ilyia volcano from the East, Dambaluk, Ormanlar, 
Sokolino volcanoes from the West and Zvezdel volcano from 
the South (Yanev et. al., 1983; Georgiev, Milovanov, 2003; 
Yordanov et al., 2007). 

 
Vapcarov (1983) considered the district of Momchilgrad as 

composed of two calderas of volcanic colapse: Nanovitsa and 
Zvezdel calderas. The boundary between them passes 
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approximately along the line through the town of Momchilgrad 
and the village of Vrelo (Fig. 15). The Nanovitsa caldera is also 
confirmed in later works (Jelev, 2000; Georgiev, Milovanov, 
2003; Yordanov et al., 2007) as the last work contains the 
newest geological confirmation. The Zvezdel caldera is not 
enough evaluated and in later works is considered as a 
volcano-cupola morphostructure (Jelev, 2000; Nikolov, 2003). 

 
The Nanovitsa caldera is surrounded by second-order ridges 

of arch shape and a convexity to the North, West and East 
(Fig. 15).  These  ridges  have  an  asymmetric cross-section – 

 

 
Fig. 14. Geological map of the vicinity of the village of Raven at 1:25000 
scale (after Sarov et al, 2002 – unpublished report). Oligicene: 1-2 – 
Zvezdel Volcanic Complex, 1 – small-porphyritic pyroxene-containing 
andesitic and andesite-basaltic flows, 2 – andesitic and andesite-basaltic 
lapilli and lapilli-bomb crystal-vitric tuffs; 3-6 – Raven Volcanic Complex: 
3 – rhyolitic channels, 4 – upper limestone packet - whitish and cream-
beige organogenic (reef) limestones, 5 – undivided tuff-tuffite formation – 
alternation of various felsic tuffs including xenotuffs with lapilli of 
andesites and latites, 6 – lower limestone packet – reef and tufaceos 
limestones; 7-8 – Momchilgrad Volcanic Complex: 7 – middle-porphyritic 
and banded quartz-latites to trachydacites – flows and cross-cutting 
bodies, 8 – lapilli-bomb to block-bomb quartz-latitic to trachydacitic 
agglomeratic tuffs; 9 – bedding and its dip, 10 – planar parallelism and 
layer of flow with its dip, 11 – geological boundary, 12 – normal fault, 13 – 
fault of uncertain movement. The studied rock-hewn sanctuary is 
designated with asterisk  

steep outer slopes and slant slopes to the caldera inside 
(Vapcarov, 1983).  
 

Figure 15 shows that the suggested as Thracian sanctuaries 
in the district of the town of Momchilgrad are defended from all 
sides with high ridges and hills (topped with the above 
mentioned palaeovolcanoes), which provides a mild winter. 
The district is built up with the felsic tuffs of Raven Volcanic 
Complex, which are tough, but soft and easily worked with 
stone tools. The district is abundant in deposits of jasper, 
agate, chalcedony and opal used for stone tools. That is why 
the Thracian sanctuaries from the district of Momchilgrad are 
considered as one group (named Momchilgrad) united on the 
basis of similarity in petrographical composition, relief, 
landscape and local climate, and technique and tradition of 
working of stones. We suppose that these sanctuaries have 
been made by Thracians, which have communicated between 
and exchanged experience and traditions. 
 

 
Fig. 15. Digital relief  map of the Nanovitsa caldera and location of the 
villages of Raven, Tatul, Vrelo, Bivolyane and Nanovitsa near which 
Thracian rock-hewn sanctuaries are found  
 
Conclusion 

   The rock-hewn sanctuary to the South of the village of 
Raven comprises vaulted niches, rock graves and rock discs, 
which are analogous to those from the suggested as Thracian 
rock-hewn sanctuaries in the Momchilgrad District. 

 
   The studied rock sanctuary is hewn into the felsic tuffs of 

the Third Felsic Volcanism (Sixth Oligocene Horizon), Raven 
Volcanic Complex. The host tuffs are massive lapilli vitric-
crystal ones with red-browm ash matrix, pale-coulored vitric 
clasts and colourless crystal clasts of rhyolitic composition. The 
vitric clasts are of psammitic and psephitic size and the crystal 
clasts – of psammitic and pelitic size. The tuffs are tough, 
poorly welded, amygdaloidal, lightweight and soft and are 
worked easily with stone tools. They are altered in zeolites and 
microcrystalline silica. The zeolitization is from 25 to 50 vol. % 
as the pumiceous vitric clasts are entirely zeolitized. The 
zeolite is mainly Na-K-containing clinoptilolite with K>Na; Na-K-
Ca compositions are also obtained as Ca≥K+Na. Clinoptilolite 
forms micro-sized platy crystals. 

 
   The Thracian rock-hewn sanctuaries in the district of the 

town of Momchilgrad are located within the boundaries of 
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Nanovitsa caldera, which is a negative morphostructure in the 
modern relief. They are surrounded from all sides by high 
ridges and hills topped with palaeovolcanoes and are naturally 
united in a Momchilgrad group of Thracian sanctuaries by 
similarity in the petrographical composition, relief, landscape 
and local climate, and technique and tradition of working of 
stones and most probably have similar age. 
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