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ABSTRACT

Use-wear studies have identified a long-lasting system of agricultural practices (harvesting) from the very beginning of the
Early Neolithic in Bulgaria. For almost two millennia during the Neolithic and Chalcolithic (6" and 5" millennia BC), the
archaeological evidence suggests the use of sickle elements based on blade segments and tools on blades inserted obliquely
in a curved handle — the well-known Karanovo type of sickle.

Post-Chalcolithic times are marked by a shift in the harvesting toolkit. This paper focuses on agricultural toolkits from
three recently discovered and excavated sites in north Bulgaria: Oreshets near Belogradchik, Rasovo near Montana, and
Chavdartsi in Lovech district. The sites are multilayered, the flint assemblages presented here belong to the LBA (Oreshets
and Chavdartsi) and LBA/EIA (Rasovo). No structures or features directly associated with the flint artefacts were identi-
fied, but the assemblages exhibit most (if not all) of the characteristics of the BA and post-BA agricultural repertoire. This
repertoire includes varieties of denticulates (mainly blades) which from the beginning of the BA became diagnostic finds
and marked a momentous shift from the preceding style of sickle. During the BA sickle inserts and blades were increasingly
shaped through truncation and backing, both of which aided the accommodation of the implements in grooved handles and
handheld tool manipulation. As an innovation, the emergence of which is difficult to fix chronologically within the BA,
large, curved blades (ca 15 cm) appear in the agricultural toolkit during the LBA, with reminiscent use in the EIA as well.
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Introduction

Prehistoric agriculture and related flint toolkits represent a crucial topic in prehistoric studies.
For decades, the subsistence economy of pre- and protohistoric populations has been the focus of
multidisciplinary research which progressively increases on empirical and theoretical levels. Here,
we could cite such internationally regarded books as ‘Prehistory of agriculture: new experimental
and ethnographic approaches’ (Anderson 1999) and three volumes of the series ‘Early agricultural
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Fig. 1. Map of Bulgaria with the location of the sites mentioned in the paper (by G. Ivanov)
O6p. 1. Kapma Ha Bwieapusi ¢ MecmononosxceHuemo Ha cnomeHamume 8 mekcma obekmu
(asmop I'. MleaHo8)

remnants and technical heritage (EARTH): 8,000 years of resilience and innovation’ (ed. by P.C.
Anderson and L. Pefia-Chocarro), which contain: ‘Exploring and explaining diversity in agricultural
technology’ (Van Gijn et al. 2014); ‘Plants and people. Choices and diversity through time’ (Chevalier
et al. 2015) and ‘Agricultural and pastoral landscapes in pre-Industrial societies. Choices, stability
and change.’” (Retamero et al. 2016). The volumes represent a crucial contribution to the study of
pre-industrial agriculture via an enormous corpus of information based on archaeological, historical,
ethnographical and experimental sources and datasets. The second volume is particularly focused on
the technological aspects of prehistoric agriculture: Exploring and explaining diversity in agricultural
technology (Van Gijn et al. 2014).

The first author (MG) has dedicated a significant part of her long-lasting research on Holocene
flint assemblages to investigate the development of prehistoric agriculture in Bulgaria, identifying
and distinguishing between the harvesting and threshing tools among the studied flint assemblages
(Gurova 2005; 2008c; 2013; 2014c). The agricultural toolkits have been subjected to morpho-met-
rical, technological and typological analyses and additionally to traceological (use-wear) analysis,
thus demonstrating their functional coherence on the micro level of utilisation (Gurova 2001a, 2006,
2014a). Recently, with the advance of reliable studies on prehistoric flint raw materials and their
network distribution, raw material characterisation and provenancing were incorporated as a proxy
to the general study of toolkits (Gurova 2012; Gurova, Ivanov, in press). Last but not least — a dia-
chronic perspective on the agricultural toolkits (from the Neolithic to the Bronze Age) has been em-
phasized, thus showing the evolutionary parameters and trends in the development of this peculiar
set of tools (Gurova 2014b, 2018).
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This paper focuses on the protohistoric sickles from Bulgaria, seen in a brief local retrospec-
tive and transregional comparative perspective. The focus on BA and post-BA evidence has been
stimulated by the fact that recent large-scale infrastructure projects and rescue excavations in Bul-
garia have allowed the discovery of big sites, usually agglomerations with long cultural sequences.
These sites have yielded rich evidence of various finds, including flint assemblages. Particularly in-
teresting are the agricultural toolkits from three recently excavated sites in northern Bulgaria, which
will be presented here — Oreshets, Rasovo and Chavdartsi (figs 1-2).

It is well documented that sickles are one of the most reliable and resilient components of
the subsistence economy of the past. Their preliminary identification is possible visually, but their
detailed analysis requires meticulous microscopic observation for adequate micro-wear trace consid-
eration.

It is useful to provide here a general chronological framework of the above-mentioned periods
from late prehistory and protohistory to place in an adequate temporal context the following data and
reasoning. The cultural periodization of the prehistoric periods can be presented in terms of absolute
chronology (conventional *C dating) as follows:

— Neolithic (4 phases): 6300/6200 — 4900/4850 cal BC;

— Chalcolithic (3 phases): 4900/4850 — 4100/3800 cal BC;

— Transitional period: 3850/3750 — 3200/3150 cal BC;

— Bronze Age (3 phases): 3200/3150 — 1100/1000 cal BC (Boyadziev 1995, 179).

There are some debatable features (going beyond the focus of the paper) of this conventional
scheme, but it presents the most general relation of the periods concerned: Neolithic — VI mill. cal
BC; Chalcolithic — V mill. cal BC; Bronze Age — IV-II mill. cal BC.

Neolithic and Chalcolithic harvesting equipment

From the very beginning of the Neolithic an evolved ‘Neolithic package’ emerged in Bulgaria,
containing fully developed Neolithic cultigens with clear connections to Near Eastern crop assem-
blages. Bulgarian palaeobotanical evidence displays great crop diversity compared to other regions
of the Balkans (College, Connoly 2007; Marinova 2007; Popova 2010; Marinova, Valamoti 2014).
As for Neolithic sickle inserts — their frequency and utilisation stigmata strongly support the evi-
dence of well-developed and intensive agricultural practices, in particular cereal harvesting. There is
no morphometric standardization of the sickle inserts/elements. They consist of virgin and variably
retouched blades (rarely flakes) 2-5 cm in length and 1-3 cm in width. Almost all pieces have an
angular shiny cereal polish (from slightly oblique to diagonal) indicative of the oblique insertion of
the flint elements into a curved antler handle — the most characteristic feature of the Karanovo type
of sickle, which is widely known as one of the most efficient prehistoric agricultural tools, tracing
its origin from the Fertile Crescent with very close parallels at Neolithic Hacilar (in the Lake District
of Anatolia) and similar sickle inserts in the Marmara region (Gurova 2008b; 2008c; 2018) (fig. 3).
Among the sickle inserts, a particular category is represented by those made from the so-called ‘Bal-
kan flint’ and belonging to the formal toolkit of the Early Neolithic cultures (Karanovo I and II in
Bulgaria) and beyond in the frame of the supra-regional Karanovo I-Starc¢evo—Cris—Koros complex
(Gurova 2008a; 2012; Gurova et al. 2016). The Balkan flint sickle inserts represent a prominent part
of the formal toolkits made of Balkan flint, which became a diagnostic feature of the Early Neolithic
culture. They usually exhibit durable use (obviously preferential) and shiny angular polishes, which
were resharpened (sometimes continuously) until the working edges became abruptly retouched (fig.
3.3, 4). The curved handles of the Karanovo type of sickles are known from some Early Neolithic
sites (especially those belonging to the Karanovo I-II cultural milieu) (Gurova 2012; 2016).
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Fig. 2. Aerial photographs of the rescue excavation of the sites: 1. Oreshets; 2. Rasovo; 3. Chavdartsi
(photos G. Ivanov, I. Cholakov)
O6p. 2. Aepopomoepacpuu Ha cnacumenHume paskonku Ha obekmume: 1. Opewey; 2; Pacoeo. 3. Yaedapyu
(cHumku I'. Meanos u U. Yonakos)

144



Bronze Age and Early Iron Age sickles in the evolution of the prehistoric agricultural toolkit ...

The Chalcolithic period marks significant changes in raw material supply and technological
characteristics of the flint industry. The very high-quality Ludogorie flints reached a peak in supply and
network distribution, which correspondingly played a predetermining role in technological choices
in knapping techniques. Big, regular blades became the most common products of the domestic and
specialized knapping know-how (Manolakakis 2002; 2011; Andreeva et al. 2014). Numerous sickle
inserts are reported from the sites in northeast Bulgaria — the core zone of flint knapping achievement
studied by the Russian specialist, N. Skakun and the French scholar L. Manolakakis (Skakun 1993;
1999; 2006; Manolakakis 2005).

Agricultural growth and development continued during the Chalcolithic period when, in
general, the same Karanovo type of composite sickle was used. They were probably made mainly
with wooden hafts because antler handles have survived from that period. The general observations
on sickle inserts by the first author (MG), based on the numerous studied Chalcolithic assemblages,
can be summarized as follows: they became more standardized in morphometric parameters, they
were normally made on fragmented regular blades (with or without retouch) as well as on other tool
types. Endscrapers on regular blades and retouched and truncated blades become dominant in the
tool repertoire (fig. 4). There is a balanced ratio of unretouched blades and typological tools used as
sickle inserts. It is worth mentioning that often unretouched blades used as sickles were re-used for
lateral scraping of hide. This reutilisation created a distinct and diagnostic eroded and opaque aspect
of the cereal polish (Gurova 2011, 281, fig. 4b; 2018, 198).

Bronze Age innovation in the agricultural toolkit

The study by one of the authors (MG) of BA flint assemblages comprises techno-typological
and use-wear analyses of inventories from Bulgaria, southwest and west Anatolia and the southern
Levant. More details of the sites and their trans-regional comparison can be found in three publica-
tions (Gurova 2018, 198-202; 2020a, b). As an unavoidable synopsis, the following points should be
listed. The BA harvesting equipment is significantly different compared with the preceding periods.
By itself, it is variable in its typological repertoire, morphometric parameters and overall style, in-
cluding hafting. Traditional sickle inserts were first partially and later seemingly entirely replaced by
a new and distinctive category of the flint tool repertoire — denticulates (mainly blades) with parallel
cereal polish on the working edge. Denticulated implements appear sporadically in some assem-
blages belonging to the late Chalcolithic and later during the Transitional period (see for ex. Sirakov,
Tsonev 1995). During the Bronze Age, they became a characteristic feature of the flint industry and
could be regarded as ‘diagnostic tools’ of this period. The BA harvesting toolkit changes diachroni-
cally displaying traits/trends of i) retardation — the continuous sporadic use of ordinary and retouched
blades as sickle inserts in the traditional sense as seen in the assemblages of Michalich and Tell Yu-
natsite (Gurova 2001b, 2014d); and ii) innovation represented by the frequent use of denticulates,
combined with various additional fashioning for accommodation. The denticulates are made mostly
on blades and comprise various (uni- and bilateral, uni- and bifacial, from fine to deep) retouch. In
some cases, the edges opposite to the denticulations are backed. Truncations on transverse parts are
sometimes present. The lateral backing and transverse truncations could be interpreted as facilita-
ting features for parallel hafting or handholding. It is noteworthy that Bronze Age denticulates were
recognized as efficient sickles by the founder of use-wear analysis (traceology), S. A. Semenov, and
published in his major work Prehistoric Technology (Semenov 1957, 148-9). Unfortunately, there
are still lithic specialists who simplistically interpret denticulates as wood saws based purely on
visual impressions of the retouched edges of the artefacts.

The process is known and recognized as a shift in sickle style and mode of use. However,
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4 '

Fig. 3. Early Neolithic sickles: 1. Microphotographs (x100) of typical cereal polish — artefact from
Kovachevo; 2. Sickles from Tell Karanovo; 3. Sickle inserts from Kovachevo; 4. Sickle inserts from Yabalkovo
(after Gurova 2018, fig. 11.3)

O6p. 3. PanHoHeonumHu copnoee: 1. Mukpogomoepapuu (x100) Ha munuuHo U3N6CKeaHe om Hsmea
— apmegakm om Koesaueso; 2. Copnoge om c. moe. KapaHogo; 3. EaemeHmu om cepn om Kosauego; 4.
Enemenmu om cepn om $16s1k080 (no Gurova 2018, fig. 11.3)
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Fig. 4. Flint artefacts from the Chalcolithic site of Karnobat with sickle inserts (5-8) and microphotographs
(x100) of cereal polish on the marked points of the artefacts (after Gurova 2018, fig. 11.5)
O6p. 4. KpemsuHu apmegakmu om xajakonumHomo ceauuje npu KapHobam c enemernmu om cepn (5-8) u
Mukpogomoepacpuu (x100) Ha U3TBCKBAHEMO HA NOCOYeHUMe 8vpXy apmeakmume mecma
(no Gurova 2018, fig. 11.5)

in terms of the micro-wear patterns, the same characteristics of sickle/cereal polish are observed
— smooth and bright with many, differently-shaped pits and depressions, and very often with pro-
nounced linear striations (fig. 5). The polish starts at the teeth of the denticulation and invades the rest
of the microtopography of the working edge.

The most heterogeneous are the sickle inserts of the EBA. Apart from the retardation and in-
novation mentioned above, i.e. traditional use of blades with angular polishes (Gurova 2001b, 201,
fig. 1) vs the use of massive denticulates with parallel polish (fig. 5.1), there is a peculiar cultural
facies identified among EBA pit inventories from the site of Yazdach (Hristov et al. in press). It is
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Fig. 5. Flint artefacts (sickles) from: 1. EBA site of Lepitsa; 2. LBA site of Aul Kaya; microphotographs
(x100) of cereal polish on the marked points of the artefacts (after Gurova 2018, fig. 11.8)
O6p. 5. KpemsuHu opws0us 3a sicemea om: 1. PanHobpoH3oeomo ceauuje Jlenuya; 2. KecHobpoHzoeomo
cenuwje Ayn Kas; mukpogomoepacpuu (x100) Ha uzanreckeaHemo Ha nocoyeHume 8upxy apmegaxkmume mecma
(no Gurova 2018, fig. 11.8)
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Fig. 6. Flint artefacts (1-8) from the EBA site of Yazdach (near Chirpan in south Bulgaria) and
microphotographs (a—c) (x100) of cereal polish on the marked points of the artefacts (sickle inserts)
(drawings and photos M. Gurova)

O6p. 6. KpemsuHu apmegpaxkmu (1-8) om paHHobpoH3o8us obekm 130au (obwjuHa Yupnat) u
Mukpogomoepacpuu (a—c) (x100) Ha uzTECKBAHeMO HA NoCoUeHume 8spXy apmegpaxkmume (enemeHmu om
copn) mecma (pucyHku u cHumku M. Toposa)

worth mentioning a small but considerable series of geometric segments, some of which were used
as sickle inserts (fig. 6). No parallels have been found among Bulgarian assemblages. On the other
hand, there is a direct correlation with the series of segments/lunates used as sickle inserts from the
EBA in the southern Levant — Uvda Valley (Gurova 2013, 191-192, fig. 12) (fig. 7). It is noteworthy
that in the Levantine assemblages, there is a coexistence of large (Canaanean type) sickle blades
with small blades and lunates used as inserts in curved hafts. Unavoidably, the question arises of
the eventual pathways and spread of this technological feature and its know-how, but the scarcity of
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Fig. 7. Flint artefacts from Uvda Valley (Israel) with cereal polish: 1. Canaanean blade; 2—3. Segments; 4.
Truncation. Microphotographs (a—g) (x100) of cereal polish on the marked points of the artefacts (adapted
from Gurova 2013, fig. 12)

O6p. 7. Kpemwounu apmegakmu om Uvda Valley (HM3paen) c uznockeaHe om 3epHeHu Kypmypu: 1. [Tnacmuna
mun xaHaavcka; 2—3. Ceemenmu; 4. IlnacmuHa ¢ HanpeuHo 3amenseaHe. Mukpogomoepaguu (a—g) (x100)
HAa U316CK8AHEMO HA NOCoUeHUme 86pXy apmegakmume mecma
(adanmupa gapuawm no Gurova 2013, fig. 12)
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these artefacts and the huge lacuna in knowledge of the EBA flint toolkits of the intervening territo-
ries hinder the resolution of this problem. An alternative ‘monocentric’ explanatory proxy could be a
revival of Late Neolithic technology of geometric microliths (some of which were also used as sickle
inserts — cf. Gurova 2017, 176), but there are no real arguments for such technological retardation/
revitalization.

Unfortunately, there are no strictly defined MBA flint assemblages that have been studied from
a functional point of view indicating sickle use. On the other hand, there is significant evidence of
LBA sickles, showing variability in dimensions, typology and mode of use (Gurova 2020b,) (fig.
5.2).

LBA and post-BA sickle variability

For the LBA, a full repertoire of sickle inserts and blades is revealed. Apart from the intensive
use of various denticulates (as seen in Gurova 2020b, 30, fig. 2), the LBA and post-BA show increas-
ing techno-stylistic variability with a higher proportion of the backed edges opposite to denticulated
edges with/or without truncations. These features are clearly illustrated among the assemblages from
northern Bulgaria — Oreshets near Belogradchik, Rasovo near Montana, and Chavdartsi in Lovech
district (fig. 1). The sites are published as preliminary reports (Ivanov et al. 2020; 2022; Cholakov
et al. in press). There is a preliminary publication on the inventories from Oreshets and Rasovo
(Gurova, Ivanov, in press) while the flint assemblage from Chavdartsi is newly studied and is pre-
sented here for the first time. The flint assemblages from these sites exhibit most (if not all) of the
characteristics and peculiar features of the BA and post-BA agricultural repertoire. Some general
observations related to all three case studies can be formulated as follows:

— It should be noted that all three sites were excavated in the context of large-area rescue ar-
chaeological investigations (fig. 2). All the sites reveal multilayer stratigraphies:

* Oreshets — MBA and LBA (19"-17% and 15%-12" c. BC) (Ivanov et al. 2022);

+ Rasovo-LBA/EIA (14"-10" c. BC), Early Roman (1* c. AD) and Revival period (18"—
19 ¢.) (Ivanov et al. 2020);

+ Chavdartsi — Chalcolithic, BA, EIA, LIA, Late Roman (4" c. AD) and the Early Medi-
eval periods (Cholakov et al. in press).

— The excavated features are mostly negative ones, defined as pits, pit-houses or burial pits.

— Most of the flint artefacts cannot be associated with any identified structure. Artefacts attrib-
uted to archaeological features rely mainly on their proximity to identifiable pottery sherds or other
diagnostic finds.

— From the raw material perspective, the flint assemblages are very interesting. The most
heterogeneous is the assemblage from Oreshets, part of which is made on a local flint variety — grey
with sporadic white inclusions (Gurova, Ivanov, in press, fig. 2). The second group of raw materials
consists of yellowish-beige (with nuances) white-spotted flint, known in the specialised literature
as Balkan flint with securely identified outcrops in the (chalky) limestones of the Upper Cretaceous
Mezdra siliceous-carbonate Formation in the Pleven—Nikopol region based on meticulously analysed
samples (Gurova et al. 2016; 2022) (fig. 8.2). According to GIS-based modelling applied to the raw
material outcrops and archaeological settlements in northwest Bulgaria, the Oreshets inhabitants had
close access to raw materials (where nowadays the Oreshets 1 and 2 quarries are located) and prof-
ited from high-quality Balkan flint variations with outcrops located between 150 and 200 km away
(Gurova et al. 2021, 255-256, figs 18-19). The assemblage from Rasovo is homogeneous in terms
of raw material (yellowish-beige with rare white inclusions) (fig. 8.1). A sample of the artefacts was
subjected to a combined micro-petrographic and trace-element (LA-ICP—MS) analysis. The results
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Fig. 8. Macroscopic appearance of artefacts from: 1. Rasovo; 2. Oreshets (photos M. Gurova)
O6p. 8. Makpockonku acnekm Ha apmegakmu om: 1. Pacoeo; 2. Opewey (cHumku M. T'oposa)

suggest that the artefacts from Rasovo (deductively — most of the artefacts in the assemblage) show
petrographic and geochemical similarities with the same Balkan flint (raw material and artefacts)
from previously studied outcrops near the town of Nikopol, belonging to the Mezdra siliceous-car-
bonate Formation (Gurova et al. 2021, 249ff, figs 5.3; 15). The GIS-estimated distance between the
site and the flint outcrops of the Nikopol cluster is 145 km, i.e. the raw material distribution could
be defined as supra-regional/long-distance — over 100 km (Gurova et al. 2021, 256). The flint assem-
blage from Chavdartsi is homogenous macroscopically and shows strong similarity with the same
varieties of Balkan flint, represented in both the Oreshets and Rasovo assemblages (fig. 9). The site is
noticeably closer to the clusters of Balkan flint outcrops than the other two sites and the acquisition of
the preferred flint (from the Mezdra Formation) is quite feasible. Combined micro-petrographic and
geochemical analyses will be fulfilled to confirm the hypothesis of the same/or similar provenance
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Fig. 9. Macroscopic appearance of artefacts from Chavdartsi (photos M. Gurova)
06p. 9. Makpockonku acnekm Ha apmegakmu om Yaedapyu (cHumku M. I'topoea)

sources, i.e. the same zone of supply for all three sites. There were well-established and functioning
distribution networks of Mezdra Formation flint nodules and artefacts during the (MBA?), LBA and
EIA in northern Bulgaria. This is notable because it suggests a revival and intensive supply, distribu-
tion and use of the Balkan flint, after its decline during the Late Neolithic and Chalcolithic.

— The flint assemblages comprise respectively: 246 artefacts from Oreshets, 22 from Rasovo
and 127 from Chavdartsi. A brief overview of the agricultural toolkits from each site will be pre-
sented below.

The series of 16 artefacts from the Oreshets assemblages is very representative in completing
the repertoire of the protohistoric agricultural toolkit. There are 3 tools with cereal polish made of
local grey flint with small dimensions and bifacial treatment and another 13 tools that fit macroscopi-
cally with the Balkan flint type and consist of: i) a blade with marginal bilateral retouch and unilateral
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Fig. 10. Oreshets: typological tools with cereal polish; the arrows point to the locations of microphotographs
(a—d) (x100) in fig. 12 (drawings M. Gurova)
O6p. 10. Opewey: munoso2uuecKu opsoUs C U3TBCKBAHe OM 36PHEHU Kyamypu; cmpeakume nocoueam
Mecmama Ha cHumKkume (a—d) (x100) om 06p. 12 (pucyHku M. T'toposa)
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Fig. 11. Rasovo: typological tools with cereal polish; the arrows point to the locations of microphotographs
(e-h) (x100) in fig. 12 (drawings M. Gurova)
O6p. 11. Pacogo: munono2uyecku opsousi C U31CK8AHe OM 36PHEHU KyAmypu; cmpeakume nocoueam
Mecmama Ha cHumkume (e—h) (x100) om o06p. 12 (pucyuku M. T'opoea)
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Fig. 12. Microphotographs (x 100) of artefacts in figs 10 and 11. Cereal polishes of artefacts used as sickle
inserts and (g) ambiguous polish with atypical location on the artefact in fig. 11
(microphotographs M. Gurova)

O6p. 12. Mukpogomoepacpuu (x100) Ha apmepakmu om 06p. 10 u 11. M3nreckeaHust Ha uzdenusi, U3noa38aHu
3a Jcomed, (g) — U3NbCKeaHe ¢ HeeOHO3HAUHA UHMepnpemayus U pasnonodiceHue espxy apmecpakm om o6p. 11
(cHumku M. Tropoea)
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parallel cereal polish; ii) 4 blades combining backed edges with opposed denticulated used edges
(figs 10.3—4; 12.b). These blades are robust with variously fashioned backed parts. In one case, the
‘backed’ zone is large at the distal end of the edge, combined with partially alternating retouch on the
same edge (fig. 10.7); iii) 8 truncated blades with the following variations:

« distal truncation, bilateral retouch and unilateral cereal polish — 1;

« distal truncation, unilateral retouch and cereal polish on the unretouched edge, with utiliza-
tion scars — 1;

» truncation/double truncation, backed edge and a retouched, slightly denticulated working
edge) — 2 (figs 10.1, 6; 12.d);

* truncation with bifacial denticulation and cereal polish — 4 (figs 10.2, 5; 12.a, c).

All 16 artefacts that were briefly described possess detectable cereal polish with typical micro-
wear characteristics (fig. 12.a—d). On the other hand, as has been repeatedly mentioned and demon-
strated, the cereal polish displays various aspects owing to the variability of the harvesting tools (in
raw material, shape, size, working edge fashioning and hafting), as well as the diversity of the crop
taxa, maturity of cereals, mode and duration of harvesting, silica particles (provoking striations),
and even the place of the insert in the handle of the composite tools (shortest selection of instructive
papers: Korobkova 1996; Unger-Hamilton 1999; Ibafiez et al. 2008; Gurova 2014a, Mazzucco et al.
2022).

Among tools with cereal polish, there are 15 used for harvesting comprising: 11 as sickle
inserts in composite tools (fig. 10.1, 5-6); 4 more likely as single hafted tools or sickle blades with
handheld use (most massive/long implements) (fig. 10.2—4, 7) and 1 — used for threshing as a tribu-
[um insert.

The determination of the mode of use of flint artefacts (as composite sickle inserts or as a
single sickle blade) is based on morphometrical and techno-typological parameters — tools less than
or ca. 5 cm with lateral and transverse truncations are usually composite sickle elements, which ad-
ditionally accommodated parts/edges, facilitating fixing of the inserts in a haft. The appearance and
configuration of the cereal polish (parallel to the lateral edges) suggest axial hafting or smoothly
fitted to each other elements of a slightly curved/arched handle, as known from the MBA and post-
BA large geometrics in Egypt and the southern Levant (Rosen 1986, 260; 1997, 142-143, fig. 6.10;
Manclossi, Rosen 2019, 10-11, fig. 3; Gurova, Ivanov, in press, fig. 11. B).

The flint assemblage from Rasovo comprises only 22 artefacts but represents a case of in-
teresting and peculiar implements. They probably come from dwelling or dug features dated to the
LBA or EIA and from squares without any structural remains. There is a series of retouched blades
with impressive dimensions (around and even over 10 cm) which recall some robust blades from the
workshop of Ossama (Sirakova 2006, 75-79; tabla XXIII-XXVII). These blades are irregular, with
a curved profile and pronounced thickening at the distal end. In two cases there is steep high retouch
on the left edge and virgin or partially denticulated working (right) edge with parallel cereal polish.
Interestingly, parts of the retouched edges, opposite to the working edge, possess smoothing and
ambiguous polish, which could result from tool manipulation — handholding or some tissue (leather)
for the accommodation of use (figs 11.3—4; 12.f, h). On one of the massive retouched blades, instead
of the lateral polish there is a cereal-like distal polish over the right negative of the dorsal surface
(figs 11.2; 12.g). Its origin and interpretation remain enigmatic. Similar polish could be produced by
cutting turves (van Gijn 2010, 68, fig. 4.6b), but the circumstances of solid friction with turves are
difficult to envisage in this case.

The other three tools possess unilateral cereal polish: a retouched flake and a retouched blade
with unilateral ventral denticulated retouch on the working edges (figs 11.1; 12.e); a double trun-
cation with ventral semi-abrupt retouch on the left edge and a narrow band of cereal polish and

157



Maria Gurova, Georgi lvanov, Ivo Cholakov, Lyuba Traikova

Fig. 13. Chavdartsi: typological tools with cereal polish; the arrows show microphotographs in fig. 16 (x100)
(drawings M. Gurova)
O6p. 13. Yaedapyu: munonozuvecku opsous C U3TBCK8AHE OM 3b6PHEeHU Kyamypu; cmpeakume nocoueam
Mecmama Ha cHUMKume om o6p. 16 (x100) (pucyuxu M. Ttopoea)
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Fig. 14. Chavdartsi: typological tools with cereal polish; the arrows show microphotographs in fig. 17 (x100)
(drawings M. Gurova)
O6p. 14. Yaedapyu: munonozuuecku opsous € U3TBCK8AHe OM 3b6PHEeHU Kyamypu; cmpesakume nocoueam
Mecmama Ha cHumKume om o6p. 17 (x100) (pucyuxu M. Ttopoea)
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Fig. 15. Chavdartsi: big retouched blade used as sickle and microphotographs (a—c) (x100) of cereal polish
on the marked points of the artefact (drawings and photos M. Gurova)
O6p. 15. Yaedapyu: MacugHa pemywupasa naacmuHda, Usnoi3ealda kKamo cepn u Mukpogomoepacguu (a—c)
(x100) Ha uznrsCckeaHemo Ha nocoueHume Mecma (pucyHku u cHumku M. T'toposa)
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Fig. 16. Microphotographs (x100) of artefacts in fig. 13. Cereal polishes of artefacts used as sickle inserts
and (a) ambiguous polish with atypical location on the artefact in fig. 13 (microphotographs M. Gurova)
O6p. 16. Mukpogomoepacpuu (x100) Ha apmecpakmu om 06p. 13. M3reckeaHus Ha uzdenusi, U3NoA38aHuU 3d
JHcemeda, (a) — u3eCckeaHe ¢ HeeOHO3HAUHA UHMepnpemayust U pa3noaodiceHue 8spxy apmegaxkm om obp. 13
(cHumku M. TI'opoea)

utilization scars on the right working edge. A middle fragment of a massive blade with recent dam-
ages (pseudo-retouch) has extensive parallel polish on the virgin left edge. The agricultural toolkit
(5 artefacts with cereal polish) from the site is more heterogeneous than the toolkit from Oreshets,
both in morphometrical and typological features. There are no backed pieces sensu stricto. The semi-
abrupt retouch of the massive blades could not be interpreted as an attempt at standardization, but
rather as adapting to the massive imported blanks. This blade sickle type is rare and, for now, finds
correlates only in the agricultural toolkit from Chavdartsi (vide infra). In the context of the EIA, these
peculiar harvesting blades could be interpreted as a legacy from the LBA where they emerge, or at
least occur with this particular function.

The cereal polishes of the used implements are well developed and suggest prolonged use
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(fig. 12.e—f, h). Two of the implements have been used as sickle blades without hafting but with ac-
commodating retouch facilitating manual holding (fig. 11.3—4). Three items likely are inserts for a
composite sickle(s), despite their variable size and shape parameters (fig. 11.1).

The flint assemblage from Chavdartsi reveals a representative typological tool spectrum of
51 items with the prevailing role of truncations (20) followed by retouched blades (18), endscrapers
(8), retouched flakes (4) and a splintered piece (1). The agricultural toolkit contains 20 sickles (sickle
inserts) of which 16 are typological tools. The latter include the following types:

* truncations (incl. double) — 2. One of the truncations is simple with bilateral parallel cereal
polish (fig. 14.6). The second one is double (fig. 14. 4), on a blade, and belongs to those artefacts that
may relate to the Chalcolithic (based on other contextual finds). This is not unlikely given the finer
dimensions and regularity of the blade. From a traceological point of view, there is no difference
between the microwear complex of this sickle insert and all the other sickles (fig. 17.e—f).

« truncations and bilateral retouch with unilateral cereal polish — 2 (figs 14.2; 17.i);

« truncations and bilateral retouch with bilateral cereal polish — 1 (figs 13.2; 16.b—d);

* truncations (proximal), unilateral retouch and cereal polish on the retouched edge — 2 (figs
13.3; 14.3; 16.e; 17.c—d);

* truncations (proximal), unilateral retouch and cereal polish on the entire ventral surface — 1
(figs 14.5; 17.g-h);

* truncations, backed edge and a retouched, slightly denticulated working edge — 2 (figs 13.4;
16.1);

* blades with unilateral denticulated retouch and cereal polish on the denticulates — 3 (figs
14.1; 17. a-b);

* blades with bilateral discontinuous retouch — 2 (figs 13.1; 15);

» flake with denticulated retouch — 1.

The cereal polish reveals all the characteristic features, viz. shiny aspect, smooth microtopog-
raphy, striations, and pit-shaped depressions — features recorded on all above-presented sickle (sickle
inserts) (see microphotographs at figs 3-7, 12, 15-17). There are, however, some more peculiar
cases as one of the truncations in fig. 14.5. There is no easily recognizable lateral and parallel-to-the-
edges polish; in fact, the polish with a well-developed ‘cereal appearance’ covers the entire ventral
surface of the tool and possesses quasi-identical features on the edges and the inner parts of the
ventral surface (fig. 17.g—h). It is difficult to imagine a harvesting gesture that could produce such a
configuration of the polish. One of the biggest blades in the assemblages has polish spots rather than
a continuous band of polish on the dorsal negatives, which does not exclude the handholding use
for harvesting (similar to the retouched blades in fig. 15), but neither does it constitute unequivocal
evidence for such a presumed use (figs 13.1; 16.a).

As mentioned above, these blades with identifiable sickle use (the examples from Rasovo
and Chavdartsi) represent a peculiar case of sickle blades — they are not particularly fashioned in
the techno-typological traditions of BA tool modelling — no denticulation, no truncation or backing.
They are however adapted to be manually used, and this approach is most clearly visible on the blade
in fig. 15. The working edge (proximal part) is quite sharp, and the distal part is partially corticated,
with bilateral abrupt retouch, facilitating handholding (with or without wrapped leather).

Regarding the production and distribution of such blades — as mentioned above, they could
originate from the LBA flint workshop of Ossama, near Mouselievo (Sirakova 2006). Their subse-
quent distribution in the contemporaneous sites in northern Bulgaria is expected and logical.
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Fig. 17. Microphotographs (x100) of artefacts in fig. 14 with typical cereal polishes (photos M. Gurova)
O6p. 17. Mukpogomoepacpuu (x100) Ha apmepakmu om o6p. 14 ¢ MunuyHO U3NBCKEAHE OM 3BPHEHU
kyamypu (cHumku M. I'toposa)
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Discussion: Evolution vs devolution in the BA (post-BA) harvesting
toolkit

The drastic shift in sickle morphology and mode of use recognisable at the transition from the
Chalcolithic to BA has its social and economic basis and related consequences. Apart from various
indicators of significant change in the material culture in post-Chalcolithic times (environmental
stress, massive migrations) the shift in the agricultural toolkits could be at least partially explained
by crop diversity. In comparison with the large spectrum of Cerealia taxa in the Neolithic and Chal-
colithic, during the BA some new species appeared along with many weeds which possibly neces-
sitated improvements in the harvesting toolkit and mode of use. More details and background about
crop diversity in the Bronze Age are presented in the general overview of the prehistoric agricultural
toolkits from a diachronic perspective (Gurova 2018).

The incontestable fact is that the progressive disintegration of the Chalcolithic lifestyle with
all its achievements led to a discontinuity and fragmentation of prehistoric society, a process that
took — in the conventional chronology in Bulgaria — between 5 and 10 centuries (depending on the
context of samples, dates and their modelling) known as the ‘transitional period’. From the lithic
(chipped-stone assemblages) perspective, there is no reason to argue for some inherited know-how
of knapping techniques from the Chalcolithic flint industry. While the Chalcolithic lamellar produc-
tion reached the highest possible peak with standard blade and superblade production and very rich
typological repertoire, Bronze Age blade-based assemblages show a noticeable decline. The only
element of continuity and maintenance of high-standard production relates to the category of bifa-
cial tools (spear and arrowheads) based on the pressure flaking technique. Several studies provide
an adequate illustration of the typological repertoire of the BA flint assemblages (see, for example,
Zlateva-Uzunova 2002, 2005). Among Bulgarian BA assemblages, there are no bifacials (other than
projectile points) used as sickle inserts, contrary to the evidence from the late Troy sequence (Gurova
2020b, PI1. 12). Still unexplored from a comparative perspective are the sites with a significant pre-
sence of various bifacial tools from the Caucasus, considered as segments for composite instruments,
and revealing considerable techno-typological variety, reflecting the reconstructions of hafting and
use (Ostanishinskii 2013).

Turning back to the most diagnostic sickle type of the BA — denticulates, it is noticeable that
they were fashioned on relatively regular blades which, instead of being fractured (like the Chalco-
lithic sickle inserts), are shaped using truncation and backing, both having a positive impact for the
accommodation of the implements into grooved handles. In the case of handheld use, the backing
could have a shaping and accommodating effect. This production can be traced from the EBA with
a noticeable increase during the LBA and EIA. Why denticulates? Presumably and logically to com-
pensate for the lack of the working edges of obliquely inserted blade segments into a curved handle
— the style of sickle known as the Karanovo type with remarkable sustainability of more than two
millennia (cf. Gurova 2018). There is however at least one insurmountable disadvantage of the BA
sickle inserts on backed blades — they cannot be reversed in the handle; ergo — their lifespan is shorter
a priori. This argument is made by Rosen in his reasoning about sickle evolution in the Levant and
the replacement of backing by the Canaanean blade technology (Rosen 1997, 147).

As for the hafting of the diverse BA sickle inserts, denticulates (uni- or bilateral) with parallel
cereal polish are suitable for hafting in a straight handle thus forming a long working edge and exper-
iments have shown that the denticulated working edges are more efficient than naturally sharp blades
(Clarkson, Shipton 2015, 168—169; fig. 5). It has also been claimed that fine denticulated edges work
better than those with coarse denticulation (Vardi, Gilead 2013, 389). On the other hand, decades
ago Semenov suggested various means of simple hafting of a singular insert into a well-adapted and
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shaped wooden handle (Semenov 1957, 149-150).

It is difficult to decide if the sustainability of the BA agricultural toolkit represents a refine-
ment or a decline compared to the preceding forms known from the Neolithic and the Chalcolithic.
Each community and society reached adequate decision-making based on the technological basis, in-
herited know-how and inherent creativity. However, what is indisputable is the fact that via different
ways of establishment, the proto-historic Balkan oikumene succeeded in maintaining a high quality
of agricultural toolkits that remained unsurpassed by metal productions and assured the propagation
and prosperity of the population.

The variability of the harvesting toolkit during the post-Chalcolithic periods raises a number
of questions for serious scientific discussion, including: i) why did Bronze Age flint assemblages
break with the two thousand-year tradition of production and use of the efficient, composite sickle of
Karanovo type; ii) why did they also break with the Chalcolithic tradition of intensive use of high-
quality Ludogorie flint and resume or revitalize the extraction, distribution and use of Balkan flint
(in its Gortalovo and Bohot macroscopic variants); iii) which were the cultural connections with the
Levant and Anatolia where in the BA oikumene there were large sickle blades (including denticu-
lates), bifacial sickles (incl. the large geometrics from the Levant) some of which occur among the
Bulgarian repertoire (as denticulates), though other types are missing (namely, the bifacials and the
large geometrics); iv) to what extent can Bronze Age and post-Bronze Age flint industries contribute
to elucidating some of the factors and mechanisms behind the long and still enigmatic ‘Transitional’
period in the Bulgarian chrono-cultural sequence; and v) how deeply involved in the ‘Transitional’
phenomenon were the complex Yamnaya migrations evidenced by aDNA studies and suggesting
invasion by people of mixed East European and Near Eastern ancestry, creating discontinuities in
cultural practices mainly across Central Europe (cf. Haak et al. 2015; Scorrano et al. 2021)?

These are among many questions for which answers are still sought.
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CbpnoseTe OT 6pOH30BaTa U paHHaTa Xessf3Ha enoxa
B €BO/1II0UMATA Ha NpancTopuvecknTe 3eMmenesicku opbams
oT bbnrapusa

Mapwus Nopo.a, Meopru VisaHoB, 1Bo Yonakos, /lto6a TpaikoBa

(pe3tome)

,ﬂaHHI/I 3a 3eMe/le/IMETO B IMPAUCTOPUATA Ce IIPpeAOoCTAaBAT OCHOBHO OT rasie000TaHUYHUTE W3-
cnenBaHus (pa3KpUBally IMPOK CMIeKTHP 3bPHEHU KY/ITYpH) U aHa/k3a Ha pa3/IMuHU, CBbpP3aHU ChbC
3eMe/le/ICKUTe MPaKTUKH, OPbJUs OT KaMbK, KOCT U por. TpaconoruueckusT/QyHKIMOHaIeH aHa/ln3
Ha KpeMbUHM apTedaKTy T03BO/IsSIBa WAeHTH(DUIMPAHeTO Ha elleMeHTUTe OT ChCTAaBHU JKbTBAPCKHU
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Opb/Hsi — ChPIIOBE, KOUTO Ca eZJMH OT OCHOBHUTE KOMITOHEHTH Ha 3eMele/ICKUsSI ”THCTPYMeHTapHuyM.

CBugieTesiCTBaTa 3a pa3BUTU 3eMeJ|e/ICKM TIPAKTUKU TI0 HalllUTe 3eMH OT CaMOTO Hauaso Ha
Heosuta (VI xu. mp.Xp.) ca M300M/THU U KaTeropuyuHU: TTbjieH ,,lakeT” Cerealia taxa c 6e3ycioBeH
6M3KOM3TOUeH MPoM3Xo/ U Oorar apceHan OT KpeMbUHU apTedakTH (IJIaBHO TUIACTHHU U OPbIUSI
BBPXY TSIX) C AMarHOCTWUYHMA MHUKDOMPHU3HALM OT yroTpeba KaTto efeMeHTH OT chprioBe. IIpe3 He-
O/IUTa CHPIIOBETE Ca C APHXKKHU OT eJIeHOB POT, B KOUTO KOCO (TI07 bI'b/) Ce TIOIPeXKAaT KpeMbUHU
apTeakTy B posisiTa Ha 36011, Ta3u CTUIMCTHYHA BePCHsl Ha HEOJIMTEH ChPII e 00pe Mo3HaTa Kato
KapanoBcku tun cbpr (00p. 3). HeomuTHUTe eleMeHTH OT CHPIT MHOTO YeCTO Ca HarpaBeHU OT T.
Hap. 6ankaHcku ¢iiuHT (¢ TopHOKpeaHa Bb3pacT U WAeHTUGHLIMpaHu Haxoauia B Lientpana CeBep-
Ha bwarapus) v ca yacT oT XxapakTepHUTe U JUarHOCTUUHU HaXOZKHU 38 PAHHOHEOTUTHUTE KY/ITYPH
Kapasnogo I u II B Liesvst apeast Ha TSIXHOTO TiposiesieHue (T. Hap ,,formal toolkits®), Kouto ce cpemjar
KaTo peMUHMCLIeHTH (hopMH /10 Kpasi Ha HeostuTa. [1pe3 XanKonuTa HaCTHIBAT ChIlleCTBeHH POMEHHU
B KPeMBbUYHUTE WH/YCTPUHU: a) B OCHOBEH M3TOUHMK Ha CypOBMHA Ce TpeBpbllla BUCOKOKaueCcTBe-
HUST Jy[IOTOPCKK KpeMBK C [TonmHokpenHa Bh3pacT oT CeBeponstouHa Bbirapus; 6) KpeMbUHOTO
TPOKM3BO/ICTBO JIOCTUTA BbPXOBe B TeXHUKUTE 3a TIPOM3BO/ICTBO HA TUIACTUHU U B TUTIO/IOTHYECKUST
perieproap Ha aHcaMb6/uTe. EjleMeHTHTe OT ChpII CTaBaT MO-CTaHAAPTU3UPAHHU, OTHOBO 0a3vpaHy Ha
MIACTHHU ¥ 0(OPMEHH BbPXY TSAX Opbaus (00p. 4). [IpBKKU Ha ChpIioBe obaue He ca ZI0CTUTHAJH [0
Hac, KoeTo TIpe/riosiara TSIXHaTa HarpaBa OT /bPBeCHU BU/I0Be, TI0-HeTpaifH! OT POTOBUTE HEOIUTHHU
IPBXKKU. [I[pUHIMITBT Ha AMiaroHaTHO 3aKperBaHe ce 3aria3Ba.

Ha ripancTopryeckuTe CbpIioBe U TSIXHATa €BOJTFOLUS Ca TIOCBETEHU bJTOTOAUIITHUTE TIPOYY-
BaHWs Ha 0CHOBHUSA aBTOp (MI'), HaMepU/TK U3pa3 B MHOXKECTBO MyO/TMKaIUY BKJI. TAKMBA C 006001112~
Ball] XapaKTep U AMaxpOHeH aHa/Ii3 Ha KpeMbUHMUS 3eMe/IeJICKU MHCTPYMeHTapUyM.

Tasu cratus npeCcTaBs KpaThbK PETPOCIIEKTUBEH Iperyies Ha JaHHUTe 3a ChPIIOBeTe Ipe3 Heo-
JIATa ¥ XaJTKOJTUTA U TIOCTABsI aKL[eHT BbPXY 3eMe/Ie/ICKUTe CeurBa rpe3 OpoH30BaTa eroxa ¥ paHHaTa
JKeJIsI3Ha eroxa, KOUTO He 6e3 0CHOBaHMe MOrar fia ce AeMHUPAT KaTo POTOMCTOPHUYEe CKU TIEPUO/IH.

[ToguepTaH e ABIOOKUAT pa3pyB C XWUAJ0/IeTHATA TpaauLs Ha KapaHOBCKUSI TUIT CHPIT U
CHMITTOMaTHYHaTa, a BIOC/IEACTBAE U MacoBa TMOsiBa Ha OpbAWs (IVIaBHO IJIACTUHM) C Ha3bOBalH
peryum (T. Hap. denticulates), KOWTO ce MPeBPbBLIAT B AUATHOCTUYHU OPBAUS M JOMUHUPALL| TUII
CbpI Tipe3 OpoH30Bara ernoxa. [11acTHHUTe ¢ Ha3b0BaIlM PeTYyLIM ca pa3Ho0Opa3HU 10 MOpgo-Me-
TPUYHM TI0Ka3aTe/d U XapakTep Ha odopmsiata BTopuuHa o6paboTtka. Peryimre 6uBat egHO- U
Ounarepanny, eqHo- U budacuanyu, GUHH, JbIO0KH, CUTHHU, e[pOo(aceTbuHH U T. H. 3a HAUMHHTE Ha
3aKperBaHe Ce ChAU MHUPEKTHO 10 pa3MepuTe 1 00paboTKaTa Ha OPbAUATA U PA3IIOI0KEHUETO Ha
paboTHUTE yYacThLY C TUTTMUHOTO U3/TbCKBAaHe OT Psi3aHe Ha )KUTHY HacakAeHusi. V3mbCKBaHUSTA
Beue Cca OCHOBHO YCIOpPeJHU Ha HaabKaUTe (paboTHM) prOoBe Ha mu3fenusTa (00p. 5). IpakTu-
KaTa Ha WHTEHIMOHA/THO MpeuyIBaHe Ha T/IaCTUHUTE W AWPeKTHaTa UM yrorpebara e M3oCTaBeHa
Y Ce 3aMeHsI C TeXHOJIOTMUHH TPUMOMH KaTO HaHacsiHe Ha Ha/l/TbKHU W HallpeUYHH 3aThbIsIBaHUS Ha
MIACTUHWTE C aKOMOJAL[MOHHA 1eJT — /la Ce YJIeCHU 3aKperBaHeTo UM B TpaBa JIPbXKKa C JbJ00K
>kne6. Hapes ¢ moMyHUMpartiata TeH/jeH1Ius, pe3 paHHaTa OpOH30Ba eroxa CropajuuHo ce cpeljar
PEMUHUCIIEHTHH (POPMH Ha €JIEMeHTH OT ChPIT C JUAaroHa/sHO u3abckBaHe. OcobeHO MHTepecHa e
W30/IMpaHaTra cepuvsi CeTMeHTH OT BKOMaHW CTPYKTypu B HOykHa Bbirapusi, KOUTO MMar AUPeKTHU
KOHTEKCTYJ/THU KOpeJiaTy cpej| aHcambiuTe ot 6poH3oBarta erioxa B FOkeH JleBaHT, paiioHa Ha Heres
(obp. 6-7).

CratusiTa TIpe/iCTaBsl MO-TIOIPOOHO apTedakTUTe, U3MOA3BAaHU KaTo XXbTBAPCKU OPBUS, OT
TPY HeoTJaBHa npoyueHu obekra B CeBepHa bwarapusi: Operuer; (o6imHa JJumoBo), PacoBo (06-
mpHa Megkoset) U Yaaapiy (obrmyHa Jloeeu) (06p. 1). O6ekTHTe ca MHOTOIIACTOBU U C TIPEO-
On1a/jaBaHe Ha BKOMAHU CTPYKTypu (00p. 2). KpeMbuHHUTE MM aHCAMOJTU Ce OTHACAT KOHTEKCTYaTHO
KbM KbCHaTa O6poH30Ba ernoxa (Opertier] 1 YaBaapiiu) U KbCHaTa OpOH30Ba/paHHaTa XKeJsi3Ha ernoxa
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(PacoBo). ObekTuTe ca 3abesie)KUTe/THU C IPUCHCTBUETO HA MpeJCTaBUTEHU CePUU OT ChPIIOBE,
BK/I. I MAaCMBHU KOPyOecTH MIacTUHHU-ChpIioBe (ynoTpebsiBaHu 0e3 /[PBXKKH), KOUTO MHOBAIMOH-
HO JI0ITb/IBAT pereproapa Ha MPOTOUCTOPUUECKUTe 3eMe/le/ICKU ceunBa. Criopesi Ha/IMUHUTe JJaHHU
TSIXHATA TOSIBA B 3€MeZle/ICKUsi MHCTPYMEHTapUyM JlaTUpa Hall-paHo Tpe3 KbCHaTa OpPOH30Ba ernoxa,
HO TIPOA'B/DKABA M TIpe3 PaHHara >Keqsi3Ha eroxa. [Ipon3BoACcTBOTO Ha TIOA00HN MaCMBHU T/IaCTUHA
npe3 KbCHaTa OpoH30Bara eroxa e fokyMmeHtupaHo oT C. CupakoBa B arenve B M. OcbMa 0 My-
cenveBo (I1neBeHcko). MHOroobpa3ueTo Ha >KbTBEHUTE OPB/IUsI TIPe3 TI0CT-XaTKOIUTHUTE TIEPUOIU
MoCTaBsl pefyija BbIIPOCH 3a CepHO3Ha HayyHa AWCKYCHsl KaTo: a) 3aljo aHcambiute oT GpoH30-
Bara eroxa NnpeKbCBaT XWIs/0/eTHaTa TPaJULIMs Ha yrnorpeba Ha CbCTaBHUTE U MHOIO eprKacHU
ceprioBe KapaHoBcku Tur; 6) 3aijo aHcambiure oT OpoH30Bara ernoxa MpekbcBaT XajKOIUTHAaTa
Tpa/iMLMisl Ha MacoBa yrorpeba Ha BUCOKOKayeCTBeH JIyZJ0OrOPCKU UIMHT 1 Bh30OHOBsIBAT /j00MBa,
pasrpocTpaHeHreTo U yrnorpebara Ha 6ankaHcKus GaUHT (Win og06eH HeMy — B MaKpOCKOIICKU-
Te My BapuaHTu [opranoBo u boxoT); B) KakBU ca Ky/ITypHUTe BIWsIHUA OT JleBaHTa U AHaro/us,
Kb/IeTOo Ipe3 OpOH30Bara eroxa ce CpelaT MacOBO MaCHBHM I/IaCTHHU-CHPIIOBe (BKJI. C Ha3b0BaIu
PEeTYIIH), U3/Ie/Us C HAITh/IHO TIOKPUBAIY OudacuasHu peTyiiy U TeoMeTpUUHU MakpoauTtu (large
geometrics) Karo Moc/ae[HUTe [Ba TUIA OTChCTBAT OT pereproapa y Hac; I') JOKOJIKO KpeMbUYHUTE
MH/yCTPHM OT OpOH30BaTa M MOCT-OPOH30BaTa eroxa Morar /ia JoNpruHecaT 3a U3siCHsIBaHe Ha HAKOU
OT (paKTOpUTe U MeXaHU3MHUTe 3a NMPOJB/DKUTEHUS U BCe Ollje eHUIrMaTUueH ,,[IpexofieH nepuos
OT KY/ITypHO-XPOHOJIOTMYeCKaTa CeKBeHLUsi B bbarapus; 1) B KakBa CTelleH MPexXOJHUAT Mepro/, e
Oessi3aH OT MUTpaLUsATa Ha SIMHaTa KyaTypa, KOSTO CIIOpesi TeHeTUYHKTE M3C/Ie[BaHUsI Ce OChIIeCT-
BSIBA Upe3 MHBa3Msl Ha IOMy/aly ChC CMeCeH U3TOYHOEBPOIeHCKH U OIM3KOM3TOUYeH MPOU3X0[ U
MpeAu3BUKBA 3HAUMTETH TIPOMEHH B MaTeprasHaTa Ky/aTypa, 0CHOBHO B LlenTpanna EBporma (HO 1
C BTOPUYHO Bb3/IeHCTBHE I10 HaIlIUTe 3eMU?).
Te3u u peguIia APyry BHIIPOCH BCe OLLje ThPCST CBOS a/leKBaTeH OTTOBOP.
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