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ABSTRACT

This paper focuses on newly identified raw material outcrops in central north Bulgaria, in an area only partially surveyed
in our previous fieldwork. A new series of 10 raw material and 15 archaeological samples were collected and subjected to
an analytical procedure combining macro- and micropetrography with geochemical analysis using LA-ICP-MS. Cognitive
insights complete our general research agenda vis-a-vis the supply and use of flint raw materials in pre- and protohistory
in Bulgaria. One is to try to distinguish between raw materials from two partially overlapping Late Cretaceous formations
— Mezdra and Rumyantsevo — containing macroscopically similar flint concretions. Another lies in the drastic shift in raw
material preferences (ergo, procurement system) between large-scale newly excavated BA/EIA assemblages and their
‘Chalcolithic predecessors’ and thus raises the question of what the key factors in such a transformation were; the third
relates to the opportunity to reliably discriminate between the outcrops and the artefacts/assemblages affiliated to them. The
results of our archaeometric study shed light on the formulated query and highlight the potential of using our large corpus
of data in future regional and supraregional scientific collaborations.
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Introduction

This paper presents the results of a field survey carried out in 2023 in central north Bulgaria
(Lovech and Veliko Tarnovo districts) (Gurova et al. in press). This research led to the identification
of several flint outcrops and the collection of a series of geological and archaeological samples for
macro- and micropetrography and trace element (LA-ICP-MS) analysis (fig. 1, Table 1).

Starting in 2011 we completed five field seasons in north Bulgaria (fig. 2) following an opti-
mized research procedure starting with preparation for a survey which involved detailed GPS record-
ing, allowing us to create accurate geological maps of the outcrops visited (fig. 3), their geological
description and documentation, and finally the selection of raw material and artefact samples. Our
research strategy, based on systematic and archaeologically-informed fieldwork, sampling and mul-
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Fig. 1. Map of Bulgaria with the new flint outcrops (red circles) and the archaeological sites from which the

artefact samples were taken (black triangles). Outcrops: 1. Bezhanovo; 2. Katunets; 3-5 Bohot; 6. Slatina; 7.

Devetaki; 8-9. Vinograd; 10. Ivancha. Sites: 1. Bazovets; 2. Petko Karavelovo; 3. Oreshets; 4. Chavdartsi; 5.
Bohot; 6. Bezhanovo; 7. Mussina; 8. Devetaki Cave; 9. Dragovishtitsa (figure by. N. Kecheva).

O6p. 1. Kapma Ha Beazapust ¢ Hogume ¢pauHmosu Haxoouwja (uepeeHu Kpsauema) u apxeono2uueckume
obekmu/cenuwja, om Koumo ca e3emu apmecbakmu 3a aHaau3 (YepHu mpusesaHuyu). Haxoduwa: 1.
Bedicanogo; 2. Kamyhey; 3-5 Boxom; 6. CramuHa; 7. [Jesemaxu; 8-9. Bunoepad; 10. Heanua. Obekmu:

1. Bw3osey; 2. [lemko Kapasenogo; 3. Opewey; 4. Yagdapyu; 5. boxom; 6. bexcanoego; 7. MycuHa; 8.
Jesemawka newepa; 9. /Ipazosuwyuya (asmop H. Keuega).

tidisciplinary study resulted in the analysis of 230 samples (64 raw materials and 166 artefacts),
the results of which were contextually interpreted and promptly published, first in the NAIM se-
ries Archaeological Discoveries and Excavations (Gurova et al. 2012a—c; 2013a—b; 2021a; in press)
and subsequently in open-access, high-ranking journals (Andreeva et al. 2014; Gurova et al. 2016;
2021b; 2022a-b).

Our analytical procedure combining traditional micropetrography with geochemistry allows
us to discriminate between raw material and artefact characteristics that shed light on the provenance
and supply of the raw materials used and reveals the potential vs actual use of each raw material
outcrop. We believe that our method is more reliable than the ‘sedimentological microfacies method’
for determining the supply area of archaeological sites (see, for ex. Kuca et al. 2009; Delvigne et al.
2018; Alfolter 1999; Alfolter et al. 2022a-b). Although essentially non-destructive (i.e., not requir-
ing specialized thin-section preparation or micropetrographic analyses), the sedimentary microfacies
method relies on fossil recognition for sedimentary environmental reconstruction, which allows the
analyst to “deduce the silicite origin in an area with known geology”. Another limitation is that “the
origin of the silicite type can only be determined if the sedimentary microfacies of the archaeologi-
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Fig. 2. Map of Bulgaria (upper) with (flint) raw material outcrops identified in previous seasons and the
updated map (lower) with the flint outcrops identified during the most recent survey in 2023 (figure by M.
Gurova using Google Earth).

O6p. 2. Kapma Ha Bwazapus (eope) ¢ udenmugpuyupau npe3 npedXoOHU Ce30HU HaXOOUWd Ha KpeMobUHU
CypoeuHu U akmyasnHa (0osny) kapma Ha udeHmucpuyuparume npe3 2023 2. Haxoouwa (aemop M. I'opoea,
ocHosa Google Earth).

cal artefacts and the geological sample corresponds exactly”, making access to a reliable lithotheque
essential (Affolter et al. 2022a, 33, 35).

The current paper fills a gap in research into flint raw materials, in several respects: i) the area
of central north Bulgaria (southern part of the Pleven district, plus the Lovech and Veliko Tarnovo
districts) was inadequately covered by our previous surveys; ii) a series of important research ques-
tions related to recent diachronic studies of flint assemblages at regional and supra-regional scales
arose requiring answers; iii) from a geological perspective, it is important to distinguish between raw
materials from two similar Late Cretaceous formations — Mezdra and Rumyantsevo — containing flint
concretions; and iv) a serious problem arises: from which of the two formations did the flint used for
the abundant assemblages with large blades and denticulates frequent in the BA and EIA originate,
and is it possible to discriminate between the outcrops and the artefacts/assemblages affiliated to
them?
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Archaeological background

Following our scientific strategy, this campaign (as all previous campaigns) had a well-defined
purpose related to our growing research agenda. Previously, we focused on the Balkan flint (BF) that
played a crucial role in Early Neolithic assemblages throughout Bulgaria, but with represented in
different debitage proportion and typological significance in the sites belonging to the Karanovo I-II
cultural alliance and those beyond this koiné. We had succeeded in identifying many BF outcrops in
the Upper Cretaceous chalky limestones of the Mezdra siliceous-carbonate Formation in the Pleven—
Nikopol region (Gurova et al. 2016).

We distinguished new flint types in the Shumen district (southeast of the massif with Ludo-
gorie flints), the first of which (Shumen 1) is similar macroscopically to common BF, but petro-
graphically and geochemically different (Gurova et al. 2022a). However, the Shumen flint types
were identified among both Early and Late Neolithic assemblages. In general, all previously studied
raw materials were compared among themselves and with many artefacts from the Early Neolithic
oikumene, and various possible paths of distribution and network exchange were visualized (Gurova
et al. 2022b, fig. 15).

We demonstrated that in northwest Bulgaria none of the local flint types correlates with BF and
the demands of Early Neolithic communities for high quality flint were satisfied through the import
of BF from the Pleven—Nikopol outcrops cluster (Gurova et al. 2021b).

One question still not resolved is the provenance of the grey, white-spotted flint, which seem-
ingly is a grey version of BF (see Gurova et al. 2022b, figs 3.3; 4.3—4, 6). Some flint outcrops in
the Shumen district are plausible sources. The Lower Cretaceous Kovachevo Formation near Lozen
(north of Veliko Tarnovo) is a potential source area, but no flint identical to the Early Neolithic grey
artefacts with white spots has been identified so far.

Thus, a more detailed investigation of the Kovachevo Formation in the Veliko Tarnovo region
became a fieldwork priority, especially as a grey flint component occurs frequently in post-Neolithic
assemblages from the region — in some typical Chalcolithic assemblages, thus becoming a chal-
lenge in the general concept of massive distribution and use of Ludogorie flints in the Chalcolithic
period. Undeniably, the easily recognisable (even macroscopically) Ravno and Kriva Reka flints
(the main types of Ludogorie flint) are a major component of many (if not almost all) Chalcolithic
flint assemblages in Bulgaria (Gurova 2011a-b) and were subject to long-distance distribution over
the entire ‘Graphite pottery’ zone (Manolakakis 2011; 2017, fig. 3). Compared to the frequency and
representative typological repertoire of the artefacts made from Ludogorie flints, an assemblage of
lower quality grey flint could be interpreted as an opportunistic chaine opératoire with marginal use
and importance. However, this opportunistic industry is recorded and documented in some tells in
north Bulgaria', such as Petko Karavelovo and Bazovets (figs 4-5). Both assemblages are not fully
published, but have been reported in short papers, in the series “Archaeological Discoveries and Ex-
cavations”, highlighting the variety of the raw materials (Chohadzhiev et al. 2021; Chernakov et al.
in press). The grey flint varieties are represented mainly among the debitage (flakes, fragments and
debris). They differ markedly from the large cores, blades and formal toolkit in typical Chalcolithic
assemblages. Both Tells are situated near flint-bearing strata of the Kovachevo Formation outcrops
in the Veliko Tarnovo and Ruse districts, and it was challenging to compare the geological sample
from Lozen (almost equidistant from both sites) with new samples collected from Veliko Tarnovo
district nearer to Tell Petko Karavelovo. The latter site is very promising for observing the changes

1 These assemblages are being studied by the first author. Hence, they are included in our raw material research
agenda.
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Fig. 3. Geological map (after Cheshitev et al. 1989) with locations of identified flint outcrops, as follows:
1. Bezhanovo; 2. Katunets; 3-5 Bohot; 6. Slatina; 7. Devetaki; 8-9. Vinograd; 10. Ivancha
(map by H. Kiselinov).
O6p. 3. I'eonoxcka kapma (no Cheshitev et al. 1989) ¢ 0603HaueHust Ha udeHMupuUYUPaHumMe KpemMosUHU
Haxoouwja kakmo cnedea: 1. BedxcaHogo; 2. KamyHney; 3—5 boxom; 6. CaamuHa; 7. /leeemaku;
8-9. BuHoepaod; 10. Heanua (uzeomeun X. KuceauHos).

in flint industry in during various phases of the Chalcolithic. A peculiar example of a small and
unusual chipped-stone assemblage was discovered in feature E23 (Middle Chalcolithic) which was
interpreted as a pit with structured/ritual deposition (Chohadzhiev et al. 2022, fig. 26).

The Kovachevo Formation was first recorded in 2011 in the Russe region (Gurova et al. 2013a;
Andreeva et al. 2014, 35) but at that time there were no available Chalcolithic assemblages that could
be correlated with it. In this study, however, we can report several artefacts from the above-mentioned
tells (fig. 9.1-5), extending our knowledge of Chalcolithic procurement and distribution patterns of
raw materials in addition to those from Ravno and Kriva Reka and originating from an area beyond
the well-known Ludogorie and its workshops for specialized high quality flint production. With the
new samples from the Kovachevo Formation we have identified a new and underestimated sphere of
opportunistic chaine opératoire based on local and available raw materials, filling particular niches
in the daily life of human groups.

Recent infrastructure development projects have led to extensive rescue excavations of many
sites with (sometimes long) sequences encompassing various periods from the BA to the Medieval
period. Some of these flint assemblages have been studied by the first author and have appeared in
various publications, with macroscopic observations on the raw material and more detailed accounts
of their techno-typological and functional characteristics. Such assemblages came from the follow-
ing sites: Bohot — EBA (Ivanov, Zidarov in press); Dragovishtitsa — LBA (Hristov et al. in press);
Chavdartsi — LBA (Cholakov et al. in press; Gurova et al. 2023); Oreshets — LBA/EIA (Ivanov et al.
in press; Gurova et al. 2023); Rasovo — EIA (Ivanov et al. 2020; Gurova, Ivanov in press). There are
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Fig. 4. Artefacts from Tell Petko Karavelovo (Chalcolithic, various seasons): example of use of Ludogorie
flints (1); and lower quality grey flints (2) (photos M. Gurova).
O6p. 4. Apmegpakmu om c. moeuna ITemxo Kapagenogo (xankoaum, paziuuHu ce3oHuU): npumep 3da U3noa3eaHe
Ha JIydozopcku ¢aunm (1); u HuckokauecmaeH cug cpaunm (2) (cHumku M. T'opoga).
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Fig. 5. Artefacts from Tell Bazovets (Chalcolithic, 2023 season): example of use of Ludogorie flints (1);
and lower quality (dark)grey flints (2) (photos M. Gurova).
O6p. 5. Apmegpakmu om c. moeuna Bwv308ey (xankoaum, ce3oH 2023 2.): npumep 3a usnon3eaqe Ha
JIydozopcku ¢paunm (1); u HuckokauecmeeH memHocue paunm (2) (cHumku M. T'oposa)
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Fig. 6. Artefacts from the BA/EIA site of Chavdartsi (2022 season): flint assemblage with homogeneous raw
material (photos M. Gurova)
O6p. 6. Apmegpakmu om obekm Yaedapyu (BE/P)KE — ce3oH 2022 2.): KpemoueH aHcambs/1 ¢ XOMO2eHeH
cyposuHeH xapakmep (cHumku M. I'topoga).
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Fig. 7. Artefacts from the BA/EIA sites: 1. Bohot (2022 season); 2. Dragovishtitsa (2023 season); 3. Oreshets
(2021 season) with selected artefacts from the illustrated raw material (photos M. Gurova)
O6p. 7. Apmegpakmu om obekmu om BE/P)KE: 1. Boxom (ceson 2022 2.); 2. /lpazosuwjuya (ce3on 2023 2.);
3. Opeuwey (ce3oH 2021 2.) coC cepuu apmegakmu om uarocmpupaHama hauHmosa cyposuHa
(cHumku M. I'opoea)
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Fig. 8. Raw material samples subjected to analytical procedures, from the following outcrops: 1. Bezhanovo;
2. Katunets; 3—-5 Bohot; 6. Slatina; 7. Devetaki; 8-9. Vinograd; 10. Ivancha (photos M. Gurova)
O6p. 8. CyposunHume 06pasyu, nooa04ceHU HaA AHAAUMUYHA Npoyedypa U npousxoxcoawu om caedHume
Haxoouwa: 1. BexcaHoeo; 2. KamyHey; 3—5 Boxom; 6. CaamuHa; 7. [lesemaxu; 8-9. BuHoepao; 10. MeaHua
(cHumku M. Toposa).
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Fig. 9. Artefact samples subjected to analytical procedures, from: 1-3 Bazovets; 4-5. Petko Karavelovo;
6-7. Oreshets; 8-9. Chavdartsi; 10. Bohot; 11. Bezhanovo; 12. Mussina; 13. Dragovishtitsa; 1
4-15. Devetaki Cave (photos M. Gurova)
O6p. 9. Obpazyu — apmegpakmu, NOONOINHCEHU HA AHAAUMUUYHA NPOYedypd U Npousxoxicoawju om caeoHume
obexkmu: 1-3 Bw3oeey; 4-5. [Temko Kapagenoeo; 6-7. Opewey; 8-9. Yasdapyu; 10. Boxom; 11. BejcaHoeo;
12. Mycuna; 13. lpazosuwyuya; 14—15. Jesemawka newjepa (cHumku M. I'topoga)
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noticeable similarities between these assemblages in homogeneous raw material (macroscopic) ap-
pearance, in techno-morphological characteristics (direct percussion producing robust blanks/blades
with massive butts), in the typological repertoire (massive backed and truncated blades with denticu-
lated retouch) and function (distinct harvesting toolkits of massive sickle inserts and sickle blades,
which was a diagnostic/formal tool of the post-Chalcolithic periods) (figs 6-7). The raw materials are
strikingly different from the Ludogorie flints used in the Chalcolithic. The post-Chalcolithic assem-
blages are predominantly made of beige-grey flint with white fluid inclusions which is macroscopi-
cally similar to the Muselievo, Gortalovo and Bohot lake raw material samples (Gurova et al. 2016,
fig. 3). This preliminary observation has been made for Rasovo, Oreshets and Chavdartsi (Gurova
et al. 2023, 152); it is also valid for the artefacts from Dragovishtitsa — the only one of these settle-
ments located in south Bulgaria (fig. 1). So far, only one archaeological sample from Rasovo has
been analysed, and the results suggest the flint is very similar to Balkan flint, especially the nodules
from Zhernov (Gurova et al. 2021a, figs. 5, 15). In this paper, we present the analytical results for 5
samples from three of the sites mentioned above (Table 1, fig. 9.6-10). These samples, apart from
their visual resemblance to some of the previously known Balkan flint outcrops (vide supra) show
macroscopic affinity to some of the newly identified outcrops in Bohot and Slatina (S3-6) (Table 1,
fig. 8.3-6). The results of these artefact samples are compared with the analyses of 10 raw material
samples acquired during our survey in 2023 (fig. 8). Interesting questions arise from these results,
which will be expanded upon in the Discussion section.

In the specialized Bulgarian literature, there are several studies of BA assemblages that men-
tion the raw material patterns. The evidence for proto-historic (LBA and EIA) exploitation of flint
sources along Osam and Vit Rivers is presented in a publication by S. Sirakova, based on survey and
small trench investigation in the area to the south and southeast of the village of Muselievo (Sirakova
2006). The workshops identified are in the area known to contain an abundance of flint outcrops in
addition to the famous Muselievo Palaeolithic site with an impressive leaf-point assemblage (Sira-
kova 1990; 2020). The flint varieties available in the area (near the villages of Muselievo, Debovo
and Evlogievo) are presented in Sirakova’s study as descriptions of macroscopic features (called ‘pe-
trographic analysis’) allowing 10 types of flint to be distinguished, each assigned an individual code
(Sirakova 2006, 13—14). The present author (MG) has published an explicit critique of this approach
(Gurova et al. 2021b, 238), which need not be repeated here.

The same coded visual descriptions have been applied to pre- and proto-historic flint assem-
blages from the eastern Rhodopes. The assemblage from Tatul is presented by artefact type along
with general descriptions of the Oligocene volcanic rocks with chalcedony veins in the Rhodope
Zone, published in Chavdar Nachev in 2009 (Sirakova, Zlateva-Uzunova 2020a). For the site of
Perperikon, the traditional macroscopic descriptions were presented along with a short geological
description of the region and integrated with previous laboratory analyses of various assemblages at
a regional scale, but without a clear exposition of the analytical procedures applied to the Perperikon
data (Sirakova, Zlateva-Uzunova 2020b, 1-6).

Micropetrographic analyses of a ‘small number of samples’ (without quantifying the samples
or the analytical procedures used) were performed on a selection of artefacts from the LBA site of
Baley (Vidin district). Information provided by the geologist, C. Nachev, led to the source being
identified among the flint outcrops of the Upper Cretaceous limestones on the right bank of the Osam
River (near the villages of Muselievo, Debovo and Zhernov) (Taneva et al. 2020, 345).

Our latest results will enable the creation of a database that should serve as the foundation
for further comparative research on the BA and post-BA assemblages and their raw material supply
areas.
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Geological setting

In the study area, three Cretaceous limestone formations with flint concretions were investi-
gated: the Kovachevo Formation (Nikolov 1969), Mezdra siliceous-carbonate Formation and Rumy-
antsevo limestone Formation (Yolkichev 1986) (figs 2-3). The Lower Cretaceous (Aptian) sequence
of the Kovachevo Formation (Nikolov 1969) consists of thin-bedded grey to creamy grey limestones
locally containing dark grey, brownish grey and black flint concretions and layers of variable thick-
ness. The overall thickness of the unit is 80—100 m. The Mezdra siliceous-carbonate Formation
consists of thin- to medium-bedded grey to creamy grey micritic limestones containing common
flint concretions. The latter are dark grey to black or light grey and yellowish-brown in colour. The
thickness of this unit varies between 20 and 50 m. The age of the Mezdra siliceous-carbonate For-
mation has been determined as late Campanian — early Maastrichtian. The Rumyantsevo limestone
Formation (ranging from 2 to 5 m thick) is composed of indistinctly bedded light grey argillaceous
and cracked limestones locally containing glauconite, phosphate nodules, and flint concretions. The
age of this unit is late Campanian.

Material and methods

Geological survey and sampling

Fieldwork was conducted in the districts of Lovech, the adjacent southern part of Pleven, and
Veliko Tarnovo in north Bulgaria to locate and collect raw materials from flint outcrops not previ-
ously visited by our team. Our survey was based on unpublished notes on outcrops by I. Nachev and
K. Kanchev, who carried out raw material surveys in Bulgaria in the 1970s (their notes were kindly
made available by K. Kanchev).

Ten primary and secondary flint deposits were described, sampled and analysed (fig. 3). Car-
bonate deposits of the Mezdra Formation crop out along the Kamenitsa river valley, south of Bezha-
novo village (fig. 10a). The rocks contain rare dark grey to brownish grey homogeneous flint concre-
tions, ranging in size from 10 to 15 cm, with irregular shapes and thin (several millimetres thick)
white cortex (S1).

Secondary flint deposits occurred northwest of Katunets village, where Quaternary alluvial
and diluvial sediments contain flint pebbles and cobbles. The latter are light grey in colour, with a
homogeneous texture (S2). The probable source of these flints is the carbonate deposits of the Rumy-
antsevo limestone Formation, that outcrop nearby (fig. 10b).

Primary and secondary flint raw materials related to the Rumyantsevo limestone Formation
were observed south of Bohot village, east of Nikolaevo village, and north of Slatina village. Sec-
ondary eluvial and diluvial (fig. 10c) deposits containing abundant flint concretions were found near
to the Pleven-Lovech main road (S3). The flint concretions are characterized by irregular shapes,
various sizes (mostly between 10-20 cm) and different colours (light brown, creamy grey, yellowish
brown, dark brown) with rare white inclusions/spots and white or orange-brown (oxidized) cortex of
variable thickness.

Primary (S4) and secondary (S5) flint deposits were found in an archaeological site near Bohot
village. There, the Rumyantsevo limestone Formation consists of indistinctly bedded and cracked
light grey argillaceous limestones containing dark grey to dark brown irregularly-shaped flint con-
cretions (fig. 10d) with rare whitish spots (most representing small bioclasts). On the other hand,
secondary eluvial and diluvial flint deposits are characterized by small (mostly up to 10 cm) flint
concretions of various colours (light brown, light grey, yellowish-brown and rarely dark grey and
dark brown), that have oxidized reddish and brownish cortices (fig. 10e).
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Limestone Formation

No RM outcrops [GPS N GPS E Geological Macropetrographic description
samples context
RAW MATERIALS
1 Bezhanovo |43 12.350 24 24.038 Primary flint deposits, Mezdra Dark brownish grey,
siliceous-carbonate Formation homogeneous, with thin (a few
millimeters) white cortex.
2 Katunets 4312.499 24 29.124 Secondary flint deposits (possible | Light grey, homogeneous, with
source — Rumyantsevo limestone | sporadic white spots
Formation)
3 Bohot 1 43 16.576 24 39.783 Secondary flint deposits (possible | Light creamy grey or beige, locally
source — Rumyantsevo limestone | yellowish brown, with rare whitish
Formation) spots (bioclasts?). Irregular in
thickness white cortex, locally
oxidized (with orange colour)
4 Bohot 2 43 16.805 24 41.278 Secondary flint deposits (possible | Light creamy grey or beige,
source — Rumyantsevo limestone [ homogeneous, with rare white
Formation) spots
5 Bohot 3 4316.802 24 41.273 Primary flint deposits, Dark brown, locally containing
Rumyantsevo limestone Formation | small-sized white spots. Irregular
in thickness (up to 0.5 cm) white
cortex.
6 Slatina 43 15.557 24 42.118 Secondary flint deposits (possible | Yellowish brown, with rare white
source — Rumyantsevo limestone | spots and very thin orange-brown
Formation) (oxidized) cortex
7 Devetaki 43 12.558 24 55.302 The source of this flint has not Light, cream, with rare white spots
been established and thick (up to 1 cm) limestone
cortex
8 Vinograd 1 4320.624 2549.341 Primary flint deposits, Kovachevo | Dark brown to brownish grey,
Formation homogeneous, without spots
9 Vinograd 2 4320.624 25 49.341 Primary flint deposits, Kovachevo | Variable in colour (light grey to
Formation dark grey, brownish grey and
black) layers, with very rare small
spots
10 Ivancha 4319.911 25 33.262 Kovachevo Formation Dark grey to black, homogeneous,
with rare small spots
ARTEFACTS
No Site Archaeological | Excavations | Geological context Macropetrographic description
context
11 Bazovets Chalcolithic 2022 Possible source — Kovachevo Dark grey to black, homogeneous,
Formation with rare white spots and poorly
preserved white cortex
12 Bazovets Chalcolithic 2022 Kriva Reka flint type Dark greyish-brown, with small
white spots and poorly preserved
thin white cortex
13 Bazovets Chalcolithic 2022 Kriva Reka flint type Yellowish-brown, with poorly
preserved, irregular in thickness,
white cortex
14 Petko Chalcolithic 2013 The possible source of this flint has | Dark brownish-grey, locally dark
Karavelovo not been established. grey with variably sized white spots
15 Petko Chalcolithic 2013 The source of this flint has not Light, creamy-brown, with large,
Karavelovo been established irregular in shape, white spots
16 Oreshets LBA/EIA 2021 Balkan flint type Dark, greyish-brown, with common
white spots and poorly preserved
white cortex
17 Oreshets LBA/EIA 2021 Balkan flint type Light, creamy brown, containing
fossil remains (?), with white cortex
(3 mm in thickness)
18 Chavdartsi LBA 2022 Possible source — Rumyantsevo Dark, yellowish-brown, with

common variably sized whitish
spots
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19 Chavdartsi LBA 2022 Possible source — Rumyantsevo | Light, creamy brown, with
Limestone Formation variably sized white spots. Poorly
preserved white cortex (up to 0.5
cm in thickness)
20 Bohot LBA 2022 Possible source — Rumyantsevo | Light, creamy brown, with rare
limestone Formation large white spots
21 Bezhanovo Final 2005 The source of this flint has not Grey, homogeneous, without white
Chalcolithic been established spots
22 Mussina Late Neolithic | 2021 The source of this flint has not Yellowish-brown, with common
been established small and rare bigger white spots
23 Dragovishtitsa [ LBA 2022 Possible source — Rumyantsevo | The colour varies from light creamy
Limestone Formation or other brown to darker yellowish- brown.
(Balkan flint) White spots are locally observed.
Poorly preserved irregular in
thickness white cortex
24 Devetaki Chalcolithic 1996 Possible source — Rumyantsevo Yellowish-brown, with common
Cave limestone Formation white spots and poorly preserved
irregular in thickness white cortex
25 Devetaki Chalcolithic 1996 Possible source — Rumyantsevo | Light, creamy brown, with sporadic
Cave limestone Formation white spots

Table 1. Flint samples analysed by petrographic thin-sections and LA-ICP-MS, and discussed
in the text. Flint age assignments are according to the Geological map of the Republic of
Bulgaria at 1: 500 000 (Cheshitev et al. 1989)

Tabauya 1. KpemosuHu o6pasyu, nooaosiceHu Ha MUKPOpempo2padcku U 2eoxumMuyeH aHaiu3
u npedcmaseHu 8 mekcma. I'eonosickama es3pacm e onpedeneHa no 2eo10xcka kapma Ha C3
Bwaeapus 8 mawjab 1: 500 000 (Cheshitev et al. 1989)

Secondary Quaternary eluvial flint deposits also occur north of Slatina village (S6) where they
are represented by abundant flint pebbles and cobbles with light grey, creamy grey, yellowish brown
and light brown colours (fig. 10f). They also have oxidized orange and brown cortices.

Secondary flint deposits which crop out over the Lower Cretaceous organogenic limestones of
the Devetaki Formation were observed southeast of Devetaki village (S7). Flint concretions are very
rare, light cream, with white spots. The limestones of the Devetaki Formation do not contain flint
concretions. The host rock unit of these flints is unknown.

The Lower Cretaceous limestones of the Kovachevo Formation that crop out in a quarry west
of Vinograd village (fig. 10g-h) contain dark grey, brownish grey and black flint concretions (S8) and
layers (S9). Similar flints are also observed in Ivancha village (S10).

In addition to 10 raw material samples collected from the outcrops described above (fig. 8), 15
archaeological samples could be compared with the outcrops. Most of these came from the recently
discovered BA (and post-BA) sites — 6 ex. (fig. 9.6-10, 13) which macroscopic features resembling
those of the outcrops near Bohot and Slatina. Five artefacts from the Chalcolithic tells of Petko
Karavelovo (2 ex.) and Bazovets (3 ex.) were selected for checking the provenance of the grey arte-
facts and whether they belonged to Kovachevo Formation (fig. 9.1-5). Four artefacts from regional
archaeological contexts completed the series, covering the time-span from the Late Neolithic to the
Late Chalcolithic (fig. 9.11-12, 14-15). Thus, both sample series (raw materials and artefacts) reveal
similar macroscopic features and variations suitable for detailed comparative analyses.

Petrography

The flint samples (raw materials and artefacts) were described macroscopically (in terms of
colour, size, shape, texture, cortex, etc.) (Table 1). Thin sections were prepared from selected samples
and examined under a standard petrographic microscope. The aim was to describe their mineralogy,
rock texture, the presence or absence of limestone relics and fossil assemblages, and the relative pro-
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Fig. 10. a) Outcrop of carbonate deposits of the Mezdra siliceous-carbonate Formation (Kamenitsa river,
south of the Bezhanovo village) and flint concretions found in the area; b) Outcrop of limestones of the
Rumyantsevo limestone Formation (northwest of Katunets village) and flint concretions found in the area;
c) Secondary diluvial deposits near the main Pleven—Lovech road, containing abundant flint concretions
(yellow arrows); d) Limestones of the Rumyantsevo limestone Formation containing flint concretions (black
arrow), Bohot archeological site; e) Eluvial flint deposits north of Slatina village; g) and h) Outcrop of
limestones of the Kovachevo Formation (quarry west of Vinograd village) containing flint concretions and
layers (black arrows) (figure by P. Andreeva)

O6p. 10. a) Pazkpumue Ha kapboHamHume cedumeHmu Ha Me3opeHcKa KapOOHAMHO-KpeMBsUHA ceuma
(pexka KameHuya, 1ostcHo om ceno bescaHoeo) u kpemsUHU KOHKpeyuu, omkpumu 8 patlioHa; b) paskpumue
Ha gaposuyume Ha PymsHyescka sapogukosa ceuma (cegepo3anaoHo om ceno KamyHey) u kpemouHu
KOHKpeyuu, omkpumu 8 patioHa; ¢) 8mopuuHu 0eaysudaHu omaodiceHus 8 6auzocm 0o 21agHusi nem I1neger—
Jlogeu, co0wpatcauju U306UIHU KpeMsUHU KOHKpeyuu (dHceamu cmpenku); d) eaposuyu om PymsHyeecka
8apoBUKOBA CBUMA CoOBLPHCAUYU KPeMBUHU KOHKpeyuu (uepHa cmpeska), apxeono2udecku obekm boxom; e)
e1y8uanHo KpeMsHO Haxoduuje cesepHo om ceno Caamuna; g) u h) paskpumus Ha gaposuyu om Kosauegdcka
ceuma (kapuepa, 3anadHo om ceno Bunoz2pad) coe0vpoicaju KpemsUHU KOHKpeyuu U caoese (YepHU cmpekul)
(aemop I1. AHOpeega)
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Fig. 11. a) Flint type I — raw material, primary flint deposits in the Lower Cretaceous Kovachevo Formation,
Vinograd village, S8; b) Flint type I from Buzovets site — artefact, S11; c) and d) Kriva Reka flint type from
Bazovets site — artefacts, S12—13; e) Flint subtype Ila — raw material, secondary flint deposits near to the
main Pleven—Lovech road, sample S3; f) Flint subtype Ila — artefact, Chavdartsi site, S18; g) Flint subtype

IIb — raw material, secondary flint deposits north of Slatina village, S6; h) Flint subtype IIb — artefact,
Devetaki Cave, S24. Note: All microphotographs taken using cross polarized light; Scale bar=200 um
(figure by P. Andreeva)

O6p. 11. a) Kpemsk mun I — cypoguHa om nspeuUUHO KpeMbUHO Haxoouiye 8 OOTHOKpeOHUMme ceOuMeHmu Ha

Kosauescka cgauma, ceno BuHoepad, S8; b) kpemsk mun I om apxeonozuuecku obekm Bw3oeey — apmegakm,

S11; c) u d) kpemok mun Kpuea peka om apxeonozuuecku obekm Bwv308ey — apmecpakmu, S12—13; e) kpemok

noomun Ila — cypoguHa, 8mopu4Ho KpemsyHo Haxoouwje 0o 2aagHus nom Ilnesen—/1ogeu, S3; f) kpemok
noomun Ila — apmecpakm, apxeonozuuecku obexkm Yaedapyu, S18; g) kpemok noomun IIb — cypoguHa,
8MOPUUHO KPeMBUHO Haxoouuje, cegepHo om ceno CnamuHa, S6; h) kpemouen noomun IIb — apmegpaxkm om
Jesemawkama newjepa, S24. 3abenexcka: Bcuuku MUKPOCKONCKU CHUMKU €d 8 NOASPU3UPAHA C8emaIUHA
(aemop I1. AuOpeesa)
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portions of siliceous and carbonate components, etc. Based on both macro- and micropetrographic
features of the samples studied, various types were distinguished and described.

LA-ICP-MS

The geochemical signatures of the flint samples were determined by LA-ICP-MS. The LA-
ICP-MS system used for the analyses consists of a 193 nm ArF excimer laser coupled with a PE
ELAN DRC-e ICP quadruple mass spectrometer based at the Geological Institute of the Bulgarian
Academy of Sciences in Sofia, Bulgaria. For controlled ablation of the material, an energy density of
about 10 J/cm? on the sample surface and a laser pulse frequency of 10 Hz were used. Analyses were
performed with a 75 pm beam diameter. External standardization by NIST 610 SRM glass provided
relative element concentration ratios that were transformed into absolute concentrations by internal
standardization. We used SiO2 content (99 wt.%) as an internal standard, applying SILLS software
(Guillong et al. 2008) for data reduction. Three to five analyses per sample were performed. We mea-
sured 45 elements in total. LA-ICP-MS data show that the elements with the highest concentrations
in all analysed samples are Al, K, Na, Ca, Mg, Fe, B and Ti.

Results

Micropetrography

Two main raw material flint types (Types I and IT) were recognized, which can be correlated
with the artefacts analysed.

Type I (fig. 11a-b). Under the microscope, this is characterized by a groundmass of micro-
crystalline quartz and chalcedony containing carbonate skeletal grains (echinoderm bioclasts, thin-
shelled fragments) and well-preserved siliceous (chalcedony) sponge spicules. Silt- to sand-sized
clastic quartz grains are rarely present. Some bioclasts were partly or completely replaced by opaque
minerals. Flint type I is represented among the raw materials from the Lower Cretaceous Kovachevo
Formation near the villages of Vinograd (S8 and S9) and Ivancha (S10), and in an artefact from Ba-
zovets (S11).

Type II. The source of flint type II is the Upper Cretaceous Rumyantsevo limestone Formation
and two subtypes (IIa and IIb) were distinguished microscopically:

Subtype IIa (fig. 11e—f). This flint subtype is characterized by a groundmass composed of
microcrystalline quartz and less common chalcedony. Skeletal grains include mostly difficult-to-
identified biodetritus, echinoderm bioclasts, foraminifera tests and siliceous sponge spicules. They are
often completely replaced by black, opaque minerals. Peloids and intraclasts occur only sporadically.
Opaque minerals are often abundant and replace both former allochems and the rock groundmass.
They are locally observed concentrated in separate parts of the rock. Silicified skeletal grains (bivalve
shell bioclasts, ostracods, foraminifera tests) or chalcedonic sponge spicules are rarely present.
Some carbonate allochems are also noted (foraminifera, bryozoans, micritic intraclasts, and sporadic
calcispheres). Clastic grains (silt- to sand-sized) and glauconite pellets are scarce. Flint subtype Ila
is represented among the raw materials studied from the Rumyantsevo limestone Formation near to
Bohot village (S3-5) and in artefacts from the archaeological sites of Bohot (S20), Chavdartsi (S19),
Dragovishtitsa (S23) and Devetaki Cave (S25).

Subtype TIb (fig. 11g-h). This is characterized by a homogeneous microcrystalline quartz
groundmass containing rare limestone relicts, scarce silt-sized clastic quartz grains and single zir-
con crystals. Skeletal grains included are mostly rare fine-grained carbonate or silicified bioclasts,
siliceous sponge spicules and ostracod valves. Opaque minerals were only observed locally. They
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Fig. 12. Aluminum and sodium concentrations in raw materials and artefacts from this study
(figure by E. Stefanova)
O6p. 12. Co0vpatcaHue Ha anyMuHull U Hampuli 8 Cypo8UHU U apmegakmu om HaACmosiujemo uscaed8aHe
(asmop E. CmecaHosa)

replace some small-sized bioclasts and limestone rock relicts. Flint subtype IIb was observed in raw
materials from Slatina (S6) and artefacts from the archaeological sites of Chavdartsi (S18) and De-
vetaki Cave (S24).

LA-ICP-MS

LA-ICP-MS data for all analysed raw materials and artefacts show that there are few samples
with very different geochemical features. These are raw materials S1 Bezhanovo and S2 Katunets
quarry and artefact S15 Petko Karavelovo (fig. 12a). Although some raw materials, S1 Bezhanovo,
S8, S9 Vinograd, and S10 Ivancha show macroscopic similarities to some artefacts from Bazovets
(S11-13) and Petko Karavelovo (S14-15) with a grey colour, geochemically they show differences
(fig. 12b). On the plot, it is obvious that all artefacts except S11 Bazovets have lower Al and Na con-
tent than the raw materials. Sample S11 Bazovets has comparable Al and Na content to raw materials
S8-9 Vinograd, and one spot from sample S10 Ivancha. This is in accordance with the petrographic
observations that these samples belong to one Flint type I. Geochemically, the flint samples from this
group are characterized by the highest trace element concentrations.

The raw materials from Bohot (S3-5) show large variations in trace element content — from
averages 770 ppm Al and 320 ppm Na in S3, through 1290 ppm Al and 390 ppm Na in S4, to 1976
ppm Al and 525 ppm Na in S5 Bohot (fig. 12c). Artefact S20 Bohot has a comparable trace element
content to raw material sample S3 Bohot, while data for artefacts S19 Chavdartsi and S24 Devetaki
Cave overlap with this for raw material S4 Bohot, while artefact S23 Dragovishtitsa is comparable
to raw material S5 Bohot. Similar compositions for raw materials and artefacts from this group are
shown also by artefacts S21 Bezhanovo and S22 Mussina. As these artefacts are very different petro-
graphically from the rest of the samples from this group, we will exclude them.
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Fig. 13. Aluminum and sodium concentrations in artefacts from this study: a) Artefacts from Bazovets
compared to the Kriva Reka type raw materials; b) Artefacts from Oreshets compared to Balkan flint raw
materials from previous studies; c¢) Raw materials from the Rumyantsevo Limestone Formation (this study)
compared to Balkan flint raw materials from the Mezdra Siliceous-Carbonate Formation from previous
studies; d) Artefacts from this study compared to raw materials from the Rumyantsevo Limestone Formation
and Balkan flint raw materials from previous studies (figure by E. Stefanova)

O6p. 13. Cv0vpiicaHue Ha aaymuHull u Hampull 8 apmegakmu om Hacmosiujemo u3caedgaHe: a) apmegaxkmu
om Bw308eu, cpagHeHu csc cyposuHu mun Kpuea peka; b) apmepakmu om Opewiey, cpagHeHuU CbC Cypo8UHU
mun 6aaKaHCKU pauHm om npeOullHU U3C1e08aHuUsl; C) CpaeHeHue Ha CyposuHU om PymsHyeecka eaposukoga
cguma (Hacmosiujemo u3caedsaHe) U CypoguHU mun 6anakaHcku ¢paunm om MesopeHcka kapb6oHamHo-
KpemMosbUHa ceuma om npeoxo0Hu u3ciaedgaHusi; d) apmecpakmu om Hacmosiwjemo u3ciaed8aHe, CpasHeHU CsC
cyposuHu om PymsiHyeecka 8aposukoea ceuma u mun 6aiKaHcku hpauHm om npeouwHu U3ca1e08aHusl
(asmop E. CmecpaHosa)

Geochemically, artefacts S18 from Chavdartsi and S25 from Devetaki Cave that belong pet-
rographically to flint subtype IIb are characterized by low trace element concentrations. They have
comparable geochemical compositions to the raw materials from Slatina (S6) and Devetaki (S7) (fig.
12d). Although the raw material from Katunets quarry also shows petrographic similarities to this
flint group, its geochemical signature is very different (fig. 12d).

Discussion and Conclusions

The results of the analyses provide some answers but pose other questions about the identifi-
cation and discrimination within and between raw materials and artefacts. The following question-
answer synopsis serves to illustrate the issues involved:
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Fig. 14. Aluminum and sodium concentrations in grey flint samples from this study compared to the grey raw
materials and artefacts from previous studies (figure by E. Stefanova)
O6p. 14. Ce0spotcaHue Ha anyMuHuli U Hampuli 8 CuBO-OY8emeHuU KpeMsluU 0m HACmosiyemo uscnedeaHe,
CpasHeHU CbC CUBU KpeMBUHU CypOBUHU U apmecpakmu om npedxodHu uscaedsaust (asmop E. Cmegarosa)

1. If the grey artefacts from the sites Petko Karavelovo (S11) and Bazovets (S14) have similar/
identical features to the raw material from Vinograd, belonging to Lower Cretaceous Kovachevo
Formation and representing here Flint type I?

- Flint type I is represented in raw materials from the Lower Cretaceous Kovachevo Formation
near to the villages of Vinograd (S8-9) and Ivancha (S10), and in an artefact from Bazovets (S11).
This is confirmed by petrographic observations and geochemical analyses. Although the raw material
from Bezhanovo (S1) and the artefact from Petko Karavelovo (S14) are macroscopically similar to
the samples from this group, petrographically and geochemically they are very different.

So, evidently, the macroscopically similar artefacts do not correspond to one outcrop in spite
the fact that the sites of Petko Karavelovo and Bazovets in this case are equidistant to the Vinograd
outcrops.

2. Are there direct, incontestable correlations between certain raw materials and artefacts?

- Flint subtype Ila is represented in the raw materials from the Upper Cretaceous Rumyantsevo
limestone Formation near Bohot village (S3-5) and among artefacts from the archaeological sites of
Bohot (S520), Chavdartsi (S19), Dragovishtitsa (S23), and Devetaki Cave (S25 and S24 by geochem-
istry) (figs. 9-10). This is confirmed by both micropetrography and geochemistry. Geochemically,
artefacts from S21 Bezhanovo and S22 Mussina could belong to this group, but they have been ex-
cluded as they show petrographic differences;

- The source of Flint subtype IIb is also the Rumyantsevo limestone Formation, and it has been
observed in raw materials from Slatina (S6) and artefacts from the archaeological sites of Chavdartsi
(S18) and Devetashka Cave (S24 and sample S25 by geochemistry). Petrographically, the raw mate-
rial from Katunets quarry (S2) also shows some similarities with Flint subtype IIb, but geochemically
it differs significantly;

- Artefacts S12-13 from Bazovets (fig. 11c—d) are assigned to the Kriva reka flint type (cf.
Andreeva et al. 2014) (fig. 13a) and those from the Oreshets site (S16—17) to Balkan flint (cf. Gurova
et al. 2021) (fig. 13b).

279



Maria Gurova, Polina Andreeva, Elitsa Stefanova

Predictably, the LBA assemblages from Bohot and Chavdartsi were provided with flint re-
sources from the nearest outcrops — thus, we can envisage a procurement strategy based on local (or
meso-local) exchange. In the case of Dragovishtitsa, an extra-local to supra-regional supply network
was necessary.

3. Are there artefacts lacking any correlation with the raw materials that have been analysed?

- The artefacts from samples Petko Karavelovo (S14-15), Bezhanovo (S21) and Mussina
(S22) do not show any petrographic similarity with the raw materials studied. Moreover, geochemi-
cally, the artefacts from Petko Karavelovo (S14—15) cannot be compared to any of the analysed raw
materials;

- Likewise, the raw material from Bezhanovo (S1), assumed to belong to the Mezdra siliceous-
carbonate Formation though not found in situ, cannot be related to any of the artefacts analysed.

- Petrographically and geochemically the raw material from Devetaki village (S7) shows some
similarities with Flint type II, but the rock formation that hosted these flints is unknown.

It is clear that some artefacts from the Petko Karavelovo assemblages possess very peculiar
features that cannot yet be correlated with any (we have already a large sample corpus) of the avail-
able raw materials. This became apparent when in 2014 we analysed samples from Petko Karavelovo
that resembled Ludogorie flints, but it did not match any of them and was excluded from the de-
scription. There is, however, a representative series of artefacts with macroscopically recognizable
features of the Ravno flint type (fig. 5.1) but, as with some less frequent flints within the assemblage,
some of them are still without a known provenance (see also below).

4. Can a correlation be drawn between the grey, white-spotted artefacts from our previous
analyses (Dzhuluynitsa and Varbitsa for ex. — see Gurova et al. 2022b, fig. 3) with the newly analysed
greyish raw materials from the Lower Cretaceous Kovachevo Formation?

- The artefacts from Petko Karavelovo (S14-15), Bezhanovo (S21) and Mussina (S22) do not
show any petrographic similarity with the previously studied raw materials and artefacts with grey
colouration. Geochemically, artefact S14 from Petko Karavelovo shows similar features to two grey-
coloured artefacts from Dzhulyunitsa (S55 and S66, see Gurova et al. 2022b, fig. 3.1) analysed previ-
ously but any of the raw materials from Lozen, Bezhanovo (S1), Vinograd (S8-9), Ivancha (S10), as
well as from Markovo and Makak (Shumen type) overlap with them (fig. 14).

Thus the identification of the (dark)grey white-spotted flint which otherwise visually resem-
bles Balkan flint, and that has been found alongside Balkan flint artefacts and formal tools, still re-
mains unresolved (Gurova et al. 2022b, 24).

As concluding remarks, we can figure out several points:

Petrographically and geochemically, the raw materials from Bohot (S3-4) and Slatina (S6)
(Rumyantsevo limestone Formation) are similar to some raw material samples of typical Balkan
flint (Gortalovo and Bohot Lake B), while raw material Bohot (S5) partly overlaps with Bohot Lake
2, Danube and Ali Koch Baba Balkan flint (fig. 13c). Therefore, it is difficult, if not impossible, to
distinguish them based on micro-/macro-petrographic and geochemical features (fig. 13d).

The flint samples we have studied from the Rumyantsevo limestone formation are very simi-
lar to some samples of previously studied Upper Cretaceous flint raw materials (Balkan flint) from
the Mezdra siliceous-carbonate Formation (cf. Gurova et al., 2016; 2021b; 2022a—b.) However, it
could be noted that carbonate deposits of the Rumyantsevo limestone Formation have relatively
small thickness (only 2—4 m) and restricted local occurrence in comparison to the Mezdra siliceous-
carbonate Formation (which is widespread and is characterized with great thickness). This is why we
suggest that the majority of the Balkan flint artefacts (referred to the (Early) Neolithic flint assem-
blages) originated in the Mezdra Formation. As for the BA and post-BA assemblages discussed here,
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their provenance is most likely the local sources of the Rumyantsevo Formation, which resemble the
Mezdra Formation raw materials.

There is an obvious shift in raw material supply strategy in the post-Chalcolithic periods (at
least based on the sites discussed in this paper): a local provenance (up to 20 km — Bohot and Slatina
outcrops, S 3-6) is attested for the abundant assemblages belonging to the BA/IAE (i.e. the sites of
Bohot? and Chavdartsi), while others were involved in supra-regional (over 100 km) networks of raw
material procurement (Oreshets and Dragovishtitsa) (see fig. 2). In none of the sites are there any
artefacts with recognisable macroscopic features of Ludogorie flints — Ravno and Kriva Reka. In this
respect, it will be very instructive to compare (analytically) the raw materials from the aforemen-
tioned sites with those from the BA/IAE sites in the Ludogorie region and to compare check the flint
variety among the assemblages from this area with long-term intensive and extensive Ludogorie flint
procurement and use (particularly during the Chalcolithic).

This drastic change in the supply system, combined with the obvious technological decline,
and the important transformation in the typological repertoire and the harvesting toolkit and practice
vis-a-vis the typical Chalcolithic flint industry raises fundamental questions about the continuity vs
discontinuity in the lifestyle and introduces additional arguments into the debate about the ‘Transi-
tional’ period and Yamnaya migration within the present-day territory of Bulgaria (cf. also Gurova
et al. 2023, 164-165).

Our research shows that different geological formations (Rumyantsevo and Mezdra for ex.)
may display macroscopically similar flint concretions with overlapping micropetrographic charac-
teristics and geochemical signatures. We possess a solid empirical database of macro-/micropetro-
graphic and trace element signatures for a series of important and frequently used (in Pre- and Proto-
history) flint types and representative samples of characteristic artefacts from Neolithic, Chalcolithic
and BA/IAE flint assemblages. Discriminating between the characteristics of raw materials and arte-
facts sheds light on the origin, provenance and mode of supply of those raw materials. Geochemical
analysis of all the samples examined has proved effective in distinguishing between samples with
similar micropetrographic characteristics. Our large trace element database contains measurements
that could be used in a large-scale comparative study of visually similar raw materials, and is an im-
portant trajectory for future international collaborative research.
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Pa3rpaHnyasaHe Ha o/IMHTOBM Haxoauwa B LleHTpanHa
CeBepHa bbnrapusa: apxeonornyecku nMnankauum

Mapwus lNoposa, MNonvHa AHgpeesa, Envya CtethaHoBa
(pe3tome)

CraTusiTa Tipe/iCTaBs pe3y/ITaTUTe OT apXeOMEeTPUYHO W3C/Ie/iBaHe Ha KpeMbUHH 00pasiiu (Cy-
pPOBUHM U apTedakTH) oT parioHa Ha IlentpanHa CeepHa bwarapus (06p. 1). Ha ob6ius ¢oH Ha
cepusTa 1je/IeHaCOUeHH TepeHHHU U3UpBaHKs Ha (pIMHTOBU HaXOJMIIA Ta3W YacT OT CTpaHata beiie
ocranasna cabo npoyuena (06p. 2). [ToseBara H1 pabota B o61acty JIoBey (M Ha rpaHHMIIaTa C Fo)XKHa-
Ta nepudepus Ha [1neBeHcka 06acT) 1 Benvko ThpHOBO Oellle B 0CHOBaTa Ha MPOyYBaHeTO, MPe/i-
CTaBeHO B Tpe/[BapUTe/THA MO/ UKAIUsI B CepusiTa ,, ApXeooruueCKd OTKPUTUS U Pa3KOTIKU® TIpe3
2023 1. (06p. 3). Pe3yaraTiTe HU AOMBIBAT COMUAHMS KOPIYC OT aHAJMTUYHA Oa3a JaHHH, BKITHOU-
Baija Beue 230 u3cenBaHu 00pa3iu (64 reoloruuecky CypoBrUHHU U 166 apredakra OT Ipa- U 1po-
TOWCTOPUYECKH 00EKTH) OT TEPUTOPHUATA HA CTPaHaTa. 3a KOHKPETHOTO IMpoyuBaHe Osixa 1oj0paHu
10 ot HOBOMZEHTU(DULIMPAHUTE (JIMHTOBU HaxoAuIla U 15 apxeosiornuecku apredakTu (06p. 8-9).

KakTo Beue cMe mMMasd MOBOJ, Ha OTOe/IeXXUM, aHaIUTHUYHATA TIpoLeaypa (B UMeTo UHUIM-
vpaHe W U3I0/I3BaHe CMe TIMOHepH 3a paiioHa Ha FOrowstouHa EBporia), BKI0UBa KOMOMHALUS OT
MaKpo- U MUKporieTporpadcky aHaau3 (OCHOBAH Ha TPaJMIIMOHHA 00CcepBalysl Ha JHOHILIMGH) Ha
ceJIeKTpaHuTe 00pasify, 1Moc/ieiBaH OT XMMHUUECKH aHa/|3 ¢ TIPUJIaraHeTo Ha Jia3epHa absiaiys B
WHYKTUBHO CBbp3aHa mya3ma (T.Hap. LA-ICP-MS). To3u koMrusieKceH Mojxo/[| e Orpe/iesieHo Ha-
JleXX/IeH U1 MHOTO WH(bOpMaTHBeH ([JOpy OINTHMasieH) B KOHTeKCTa Ha TIPOyYBaHMsl, UAKUTO L&/ ca
WaeHTU(ULIMPAHeTO U pa3rpaHUyaBaHeTO Ha CypPOBUHU B KOpeJIal[usi C apXeoornuecky apredakTu.
ToBa e HaJie>K/IeH MHCTPYMEHT 3a pPelllaBaHeTo Ha CePUO3HU apXeooThdeCcKy MpodieMu KaTto CUCTe-
MU Ha CHaO/iiBaHe ChC CYPOBWHH B Tpa- U MPOTOUCTOPHUSATA, MPEXKU Ha pa3npoCTpaHeHue, MOOWII-
HOCT ¥ B3aUMO/IeHiCTBHE Ha IPYITH U 0OIIHOCTH — BCe HEM3MEHHU acleKTH OT CePUO3HHS MPOYUT Ha
MUHAJIOTO, KOeTo u3cienBame. Hairata 6orata 6a3a JJaHHU e COM/IHA OCHOBA 3a MalljabHU KoMTIa-
paTUBHU TIPOYUYBaHUA Ha WIMHTOBU CYPOBHHHU B Ob/IEIIN TIPOEKTH, BK/TIOUHUTETHO MEXK/IyHAaPOJHHU.

CrarusiTa npefCcTaBsi reo/0ruyeckrsi KOHTEKCT Ha MPOyYBaHUSI PErMOH C KPaTKO OMHCaHue
Ha OCHOBHHTe pa3KpUTHs Ha Me3/peHcKaTa CHIULIMeBO-KapOoHaTHa CBUTA, KAKTO U Ha MO-IIIMPOKO
pasnpocTpaHeHara B U3c/e/iBaHusl palioH (JIoBellko M 10r/:orou3TodyHo oT IlneBeH) PymsiHLIeBCKa
BAapOBUKOBA CBUTA. IBeTe CBUTH Ha MeCTa YaCTUUHO Ce TPUKOIMKPUBAT U ChABPKaT MaKPOCKOIICKU
O/TM3KU KpeMbUHH KOHKPELIMH, Haroo0sBaliy OaJKaHCKHsE (UIMHT OT MPOYUYEHHTe OT HaC HaXO/JHIla
B [TneBeHckus KimbCThp (00p. 3). B obmact Besmmko THpHOBO OT MbpPBOCTeTIeHEH UHTepec e KoBaues-
CKaTa BapOBHKOBA CBUTA, KOSITO PErMCTpUpaxMe MpHy MpexoJHU MpoyuyBaHUsi B PyceHCKO U UMUTO
ITbPBUYHU pa3KpUTHS WIeHTU(UIIMPaxMe ¥ B MajlKa 3ara3eHa Kapuepa [0 c. Bunorpag (Besuko-
TBPHOBCKO). Ta3u CBUTa ChAbP>Ka OT/IETHU TTPOCIONKU OT (TBMHO)CHUB U CUBO-Ka(siB UIMHT, KOMTO
ce cpelija cpej] IPaucTOprUUeCKrUTe KPeMbUHM aHCaMO/Ti OT PervoHa U efjHa OT Lie/iiTe HU Oelile /ja
CpaBHUM (WIMHTA OT CBUTATa C apTeakTy — B KOHKPETHUSI C/Tyuait upe3 aHcaMO/TM OT Xa/IKOJIUTHUTE
cenuiHU Morunu ITetko KapaeesioBo u bb3oser] (00p. 4-5).

IIpyro mpeAu3BUKATe/ICTBO TPe/CTaB/IssBaxa MHOTOUMC/IEHUTe aHCaMb/IM OT TI0CT-Xa/TKO/IUT-
Hu (BE/P)KE) cekBeHIIMH, KOUTO 0s1Xa MPOYUYEHH B Pe3Yy/ITaT Ha MHTEH3UBHU CITACHUTE/IHU Pa3KOMKH.
YacT ot Te3u aHcambsu ca BU3yanu3upaHu upe3 obektute Operer, Yasaapim, boxot (CeBepo3a-
naziHa ¥ [lentpanHa CesepHa Bbirapus) u [parosuiiuiia (Coduiicko) (00p. 6-7). TsaxHa xapakTep-
Ha 0C00EHOCT e, Ye ChIbP’KaT CePUU OT MAKPOCKOIICKHA XOMOTeHHa KpeMbUHa CypOBUHA, HArmo/j00s1-
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Ballja yacT OT Beue MPOyuYeHH U MyO/IMKyBaHU HaxoAuWIa Ha OamkaHCKU GiHT. OTTYK U CiefBalia
Hallla 3ajlaua — /la CPaBHUM M pa3rpaHnuuM (UIMHTOBUTE KOHKPELMH OT HOBOWZAEeHTU(ULMpaHUTe
Haxopauila (0OCHOBHO OT PyMsiHIIeBCKaTa BapOBHKAaBa CBUTA) IMOMEX/Y UM, ChC CeJleKTHpaHUTe ap-
TeaKTH U C TIPeJXOJHA CYPOBUHU OT OaTKaHCKH (IMHT, U300M/THU B T.Hap. [1/1eBeHCKU KITbCTBP.

MukporieTporpad)CKiTe U XMMAYeCKHU aHa/IM3H1 TIPe0CTaBUXa MHOTO MHT@DEeCHU Pe3y/TaTy,
KOUTO Ca JUCKYTHUPaHU B TIOC/Ie[HATa YacT Ha ctatusita HU (00p. 10-14). Te3u pesynTartu ca mpu-
HOCHHM He CaMO Ha eMITMPUYHO PaBHHUILE — aBaliKK PejleBaHTHHU MapaMeTpH 3a CPaBHEHUE MeXIy
CYPOBMHHU U apTe(aKTH — HO ¥ Ha HUBO MPeOCMUC/ISIHE ¥ KOHLIETITyaTM3upaHe Ha HIKOW HepelleH!
npo6sieMu 0T apxeo/Ioruueckusi AUCKypc. Takbs npobsieM (Beue 3araTHaT B IPeAXOAHM MyOIMKaliu
Ha ITbPBUS aBTOP) e ipacTUYHAaTa [1POMsiHa B KpeMbUYHNUTE UH/yCTPUH CJIe[] Xa/IKO/IUTa, KOUTO Ce U3-
passiBar B: a) IPOMsIHa B CypPOBHUHHUS CIIeKTHP (IIpeMUHaBaHe OT IIpedepeHLjaiHaTa 1 eKCTeH3UBHa
yrorpeba Ha Jlyfgoropcku (JIMHT KbM pervoHasHU U 6a3upaHy Ha 6akaHCKH GUIMHT senso lato cuc-
TeMH 3a JI00MB U pa3npoCTpaHeHue); 0) MpoMsiHa B TEXHUKUTE Ha ZieOUTaXk ¥ 3aMUpaHe Ha Crieljya-
JIU3UPAHOTO MPOM3BOJCTBO Ha MJIACTUHU U CYIepIlJIaCTUHY; B) TpaHC(OpMaLUsi B TUIIOJIOTMYeCKUsI
perieproap (MacoBO HaB/M3aHe Ha 3aThIIABAILM Ha/JIbKHU M HAllPeUHU peTyIiy U o6ocobsiBaHe Ha
[TMAarHOCTUYHATa KaTeropust U3zieqvsi ¢ Ha3bOBall| peTyi — T. Hap. denticulates); T) mpoMsiHa B CTH/IA
1 yrnorpebara Ha Cbpria KaTo OCHOBHO OpBb/Me OT 3eMeZle/ICKUsi THCTPYMEeHTapruyM — C HaB/TU3aHEeTO
Ha (MacHBHH) IJIACTUHY C Ha3b0BaIl[M PETYILH, U3I10/I3BaHH B MIPaBH PHKOBXATKU U/ CaMOCTOSITe -
HO — TIOYTH HAITBJTHO € W30CTaBeHa XW/Isi/lofieTHaTa TPAAULHS Ha yrioTpeOa Ha ChCTaBHU CHPIIOBE C
KOCO 3aKperieHy ejieMeHTH (Turl KapaHoBo).

3ap100YaBaHeTO Ha MPOYUYBAHMATA HA KPEMBbYHH aHCAMO/IM OT Tpa- ¥ MPOTOMCTOPUYECKU
KOHTEKCTH C/Ie/iBa /la Ha/IMOTHe apXauvHUTe U CaMOLieJTHA CTaHZAPTH B ONMCAHWETO U UHTepIipeTa-
LUsITa HA KpeMBbUHHTE CYPOBHUHHM, KOeTO O OW/I0 rapaHIvs 3a T0-afleKBaTeH U TOI30TBOPEH MOAXO0.
KBbM pelllaBaHeTO Ha CePUO3HM M MHOTOT/IaCTOBU MIPOYYBaTeICKY 3a/auu.
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