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Abstract: The study discusses new approaches designed for the purposeful selection of
archeological and geological sites and sample collection for analysis via archaeological chemistry
techniques. The approaches discussed provide opportunities for coherent interpretation of analytical
data in view of the project’s objectives: gaining fundamental knowledge of material culture in
different archaeological periods as well as of people’s knowledge of the environment in ancient
times.
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Pe3rome: Ch3rajieHu ca MOIXOMU 3a IEJICHACOUEH MOJ00p Ha apXEOJIOTHUECKH U TeOJOKKH
00eKTH M ChOMpaHe Ha MPOOM 3a W3CNICABAHE YpPe3 METOJUTE Ha apxeolorndyecka xumus. Te3u
NOAXOAM MO3BOJISIBAT METOJMYECKa padoTa, KOSATO TPENOCTaBs BBH3MOXKHOCT 3a aJeKBaTHA
HUHTCPHIPETAlIUA Ha aHAJIWUTUYHU JAaHHW 3a IMOCTUTraHEC Ha LEJIWUTE Ha IPOCKTa - q)yHJIaMeHTaHHI/I
MO3HAHUS 32 MaTepPHUATHATA KYJITypa B Pa3JIMUHU apXCOJOTHUECKH TICPHOIM U MTO3HAHUS Ha XOpaTa
3a J[peBHaTa cpeja.

Knwouoeu dymu: apxXeonornyecku M TEOJOXKKH ITOJIXO0JI, MOJArOTOBKA 3a TepeHHa paboTa, TepeHHa padoTa,
KaMmepaliHa paboTa, chOupaHe Ha 00pa3iu

Introduction
The project’s objective is to obtain new data on material culture (archaeological synthetic
materials — ceramic building materials, pottery, cement composites, and slags) and people's
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knowledge for the ancient environment (geological local raw materials used for building,
production of materials, household items, technology development, etc.) in the area of the
Sarnena Sredna Gora Mountain and the southern foothills.

In view of the interdisciplinarity of the project, the accomplishment of the research
objectives follows three approaches. Archaeological and geological approaches are applied to
sample collection. The investigation of the composition and structure of archaeological and
geological samples through the archaeological chemistry approach is applied to achieve the final
project objective.

There are many publications in the literature on archaeological chemistry presenting the
approach to analytical methods choice, as well as many examples of specific experimental results
interpretation [Glascock et al., 2006; Goffer, 2007; Issi et al., 2013; Krapukaityté et al., 2008;
Naseerutheen et al., 2013; Neff, 1993; Palanivel et al., 2009; Palanivel Ret al., 2011; Pollard and
Heron, 2008; Roberts and Thornton, 2013; Sancheza et al., 2019]. Based on the state of art, the
following analytical techniques have been selected for the current project: X-ray fluorescence
spectrometry, powder X-ray powder diffraction, Fourier transform infrared spectroscopy
Maossbauer spectroscopy, thermal analysis).

Regarding the archaeological and geological approaches, specific scientific sources in the
field are yet to appear. Such approaches are essential, as they carry out the activities for sample
collecting, necessary for achieving the project objectives. These activities include fieldwork
planning, actual fieldwork (simply referred to as fieldwork), and post-fieldwork.

This paper deals with created archaeological and geological approaches and the results
obtained from their application.

1. Approaches for sample collection
1.1. Archaeological approach
The created archaeological approach includes:

- preparation of bibliographic references about the history of archaeological research in the
Sarnena Sredna Gora Mountain and the southern foothills to select suitable archaeological
sites;

- fieldwork for sample collection of archaeological materials from the selected sites;

- chronological determination of the collected samples;

- archaeological samples cataloging;

- creating a set of representative samples for analytical investigation.

1.2. Geological approach

The created geological approach includes:

- bibliographic reference preparation for geological settings in the area of interest to search
the contemporary locations situated on the earth surface of potential raw materials for
archaeological materials preparation;

- fieldwork to search and collect raw material for laboratory studies in the area under study;

- geographical linking of rock deposits with selected archaeological sites;

- identification of rock materials used as a building material for the construction of walls of
houses, fortress walls, etc.

- description of collected samples;

- creating a set of representative samples for analytical investigation.
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2. Results and discussion

2.1. Fieldwork planning

The project is a continuation of our previous successfully implemented project supported
by the Bulgarian Science Research Fund in 2014-2017: "Center for localization and experimental
reconstruction of ancient roads and habitats through the methods of spatial analysis and
archaeometry”. During the work on the project in 2014-2017, 159 archeological sites from 7
archeological periods were registered [Dumanov et al. 2016; Dumanov et al. 2017b; Uzunov,
2017a; Uzunov et al. 2017b]. Based on these results, the prepared bibliographic references and
data from the Archaeological Map of Bulgaria of the previously registered and studied
archaeological sites, a preliminary selection of archaeological sites suitable for the archaeological
material collection was created.

The selection of archaeological sites was made in view of two criteria:

- sites with a high probability of finding suitable material to achieve the objectives of the
project, namely building materials (mortar, ceramic building materials), pottery, traces of iron
production (slag);

- sites with material of different archaeological periodization.

The selected archaeological sites are allocated within 7 archaeological periods
(Chalcolithic, Bronze Age, lron Age, Roman Age, Antiquity, Medieval, and Bulgarian
Renaissance). Most of them were registered during our previous project. To supplement the set of
samples, additional sites of archaeological importance for this project have been added. These
sites date back to the Roman age and Late Antiquity and were chosen due to the preserved
archaeological structures on the earth's surface of stone walls with mortar and clay plasters, as
well as ceramic fragments (building ceramic and pottery). In the study area, such archaeological
structures have been established only from these two epochs, due to the use of stone for
construction during this time [Uzunov et al., 2017b]. Although we have registered sites from the
region of Gorno Novo selo village, the additional sites were chosen due to their archaeological
importance as part of the settlement complex, defined as regional management, economic and
religious center in the central part of Sarnena Sredna Gora [Dumanov, 2017a].

The geological background of the area has been studied via bibliographic references
[Boyanov et al., 1991; Boyanov et al., 1993a; Boyanov et al., 1993b; Boyanov et al., 1993c;
Tsankov et al., 1995a; Tsankov et al., 1995b]. Pre-Cambrian, Paleozoic, Mesozoic, and Neogene
rocks are revealed on the earth's surface. Pre-Cambrian (Arhai) rocks are discovered in the area
of the villages Slavyanin, Elhovo, Gorno Novo selo, Dolno Novo selo, and Malko Dryanovo. The
rocks are represented by gneisses, gneiss-schist, and amphibolites from the Ardenska group.
Paleozoic (Carbon) rocks are discovered in the area of Medovo village - different types of
granites of the South Bulgarian granitoid group. Mesozoic Upper Cretaceous rocks from the
Flishka formation (limestones, sandstones, and marls) are discovered in the area of the villages of
Vinarovo, lzvorovo, Sredno Gradishte, and Stoyan- Zaimovo. Upper Cretaceous rocks from the
Volcanogenic-Sedimentary Association (tuffs, sandstones, marls, and limestones) are situated in
the area of the Sarnevets village, by Upper Cretaceous medium-acid volcanic bodies, mostly
andesites. Associated with the volcanic bodies are hydrothermal solutions from which hematite
iron ores have been deposited in the Sarnevets deposit, located between the villages of Sarnevets
and Malko Dryanovo. The ore bodies are revealed on the surface, coloring soil in a characteristic
red due to hematite weathering. Traces of old mining have also been described [Kanurkov, 1988;
Tsankov et al., 1995b; Kostova, 2017]. Upper Cretaceous rocks from the Flishka carbonate
formation (limestone, sandy limestone, marl, and sandstone) are discovered in the area of the
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villages of Sladak Kladenets, as well as south of the villages of Slavyanin, Gorno Novo Selo,
Dolno Novo Selo, and Elhovo. Neozoic (Oligocene) rocks from the Merichlerska limestone
formation (limestones) are described in the area of Malko Tranovo village. Neozoic (Neogene)
rocks from the Akhmatovska Formation (gravels, sands, and clays) are found in the area of
Dimitrievo village. There are no data for the presence of modern clay deposits in the studied area.

Based on the selected archeological and geological sites, preliminary routes for fieldwork
have been prepared, to create an optimal opportunity to visit each of them.

2.2. Fieldwork

During the fieldwork 23 archeological sites were visited. The location of each one is known
(available coordinates), and to find them we worked with mobile devices with an installed mobile
version of GIS software (ArcPad).

The visited sites are 23, from which 17 were registered in our previous project (2014-
2017), the others have been registered and investigated by other researchers during the last two
decades or earlier. The number, geographical location (village), and the type of archaeological
sites are as follows: Nel Slavyanin, settlement; Ne2 Medovo, settlement; Ne3 Vinarovo,
settlement; Ne4 Sladuk kladenets, settlement; No5 Elhovo, Roman villa Chatalka; Ne6 Malko
Tranovo, open settlement; Ne7 Slavyanin, Roman tomb; Ne8 Dimitrievo, Emporion Pizos; Ne9
Izvorovo, Malkoto gradishte, fortified settlement; NelO Izvorovo, Golyamoto gradishte, fortified
settlement; Nell lzvorovo, settlement; Nel2 Sredno gradishte, fortified settlement; Nel3 Stoyan-
Zaimovo settlement; Ne14 Gorno Novo selo, Sveti Nikola, fortified settlement; Ne15 Gorno Novo
selo, church Extra Muros 1; Nel6 Gorno Novo selo, church Extra Muros 2; Nel7 Gorno Novo
selo, fortified settlement; Nel8 Gorno Novo selo, Topra Asra, fortified settlement; Nel9 Dolno
Novo selo, settlement; No20 Sarnevets, settlement; No21 Sarnevets, settlement; No22 Malko
Dryanovo, settlement; Ne23 Medovo, settlement.

Today, most of the sites (16) are located on the territory of arable agricultural lands (Fig. 1.
1). Archaeological structures above the earth's surface have been preserved in only seven sites
(Figs. 2-8).
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Fig. 8 Site Nol7

Fig. 7 Site Ne16

The collected archaeological samples include building ceramic (bricks and different types
of tiles), pottery, mortars, waste products from metallurgical activity (slags).

The geological sampling includes rocks, and minerals, preliminary defined as potential raw
materials for composite archaeological samples were sampled. During the fieldwork, the
geographical linking of rock deposits with the visited archaeological sites was made, as well as
identification of rock materials used as a building material for the construction of walls of houses,
fortress walls, etc.
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The collected gneisses from the Ardenska group are revealed on the earth's surface at sites
Nel, 5, 14, 15, 16, 17, 18, 19, 22. Gneisses are suitable for wall constructions - they can easily be
split into larger and smaller blocks. The main minerals in gneisses are quartz, feldspar, and mica.
During physical weathering, they are mechanically crushed into a sand fraction with practically
unchanged mineral composition, which is suitable for mortar, plaster, and ceramics preparation.
After gneisses chemical weathering, the quartz remains unchanged. Micas (muscovite
KA2(AlSiz010)(OH)./biotite K(Mg,Fe)3(AlSizO10)(OH,F),) are changed to clay mineral kaolinite
Al;Si,05(0OH),.  Feldspars are changed according to the following scheme: sericite
KAI,(AlSi3010)(OH), — kaolinite Al;Si;Os(OH)4) — aluminum hydrates + SiO,. Thus formed,
clays can be used as a raw material for the ceramics and wall plasters production. The gneisses
chemical weathering takes place in river beds, forming local clay lenses. Similar formations
probably existed in the past in many places in Omurovska River’s bed and its tributaries (the
largest tributary of the Novoselska River), which passes through the rocks of the Ardenska
Group. If the pottery found at the sites had been locally produced, the clay is likely of such
origin, as no industrial clay deposits were known in the study area.

Collected limestones and marls from the area of lzvorovo village and limestones and
sandstones from the area of Sredno Gradishte village belong to the Flishka formation. They
outcrop the earth's surface at sites Ne3, 9, 10, 11, 12, 13. Limestones and marls are of low
hardness and easy to process which makes them suitable for wall construction. Their chemical
composition (CaCO3) defined them as a major source of mortar production.

The collected hematite from the area between the villages of Sarnevets and Malko
Dryanovo is the most probable mineral iron reduction. Evidence for such a process are the
documented old mines and the slag found.

Upper Cretaceous rocks from Flishka carbonate formation (limestones from the region
south of the villages Gorno Novo selo and Elhovo; sandstones from the region south of the
village Elhovo) were collected. These rocks revealing on the earth's surface at sites Ne4 and 7 and
rocks revealing on the earth's surface near sites Nel4, 15, 16, 17, 18, 19. Limestones and
sandstones are suitable both for wall construction and for mortar production.

Oligocene limestones from the Merichlerska limestone formation are collected from the
area of Malko Tranovo village. The limestones revealing on the earth's surface in the area of the
village. They are suitable both for construction and for mortar production.

The identification of building material for wall construction was made. The stone wall at
site Ne5 is of limestone and sandstone, welded with mortar (Fig. 2). On the earth's surface are
revealed only gneisses, which were not used for the walls. To the south, near to the site Ne5 on
the earth's surface, the Upper Cretaceous limestones and sandstones from the Flishka carbonate
formation were discovered, which were used for the wall construction and most probably for
mortar preparation (limestones). At sites, Ne9 (Figs. 3) and NelO are preserved walls of
predominantly limestone and a small quantity of marl, where at site Ne12 (Fig. 4) — the walls are
from limestone, red and yellow sandstones. These rocks are from the Flishka carbonate formation
and outcrop on the earth's surface at the sites. The presence of limestones and marls allows not
only their use for the mortar preparation but also their use for construction - limestone is a soft
rock, it is easy to get smooth surfaces of blocks, suitable for construction. At sites Nel4, Nel5,
Nel6, and Nel7 (Figs. 5 - 8) are preserved stone walls of predominantly gneisses and minor
quantity limestones. The gneisses are revealed on the earth's surface. The limestones belong to
the Flishka carbonate formation, discovered in the immediate vicinity. The lower limestone
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quantity in the walls suggests that its presence is mainly related to the preparation of discovered
mortar.

2.3 Post-fieldwork

Chronological determination of the collected archaeological samples was made during the
post-fieldwork. From the expected 7 archeological periods, samples from 5 were collected:
Chalcolithic, Iron Age (Early Iron Age - 1M — 7" century BC and Late Iron Age - 6" — 1%
century BC), Roman Age, Late Antiquity, and Bulgarian Renaissance. The earliest samples date
back to Chalcolithic period and were found in sites Nel and Ne5. Iron Age materials have been
diagnostic in four sites: Ne2, Ne3, Ne4, and Ne20. Samples from the Roman age were determinate
in siX objects: Ned, No5, Ne6, Ne7, and Ne8. From late Antiquity, the largest number of samples
were found, collected from 15 sites. During post-fieldwork, the sample description was made.
Three groups of archaeological samples are collected:

- building materials - bricks, different types of tiles, mortar and clay plaster of Roman age
and late Antiquity;

- pottery — different vessel fragments from all five archaeological periods;

- slags - traces of iron production.

The geological samples (different types of gneisses, marls, limestones, and sandstones)
from different localities as possible local raw materials for building materials and pottery
production, and hematite as raw ore for iron production.

All collected samples are cataloged, supporting the creation of appropriate sample sets for
analysis by archaeological chemistry analytical techniques.

Conclusion
The created archeological and geological approaches allow for efficient and targeted work. A
purposeful selection of archeological and geological sites and collection of samples was made:
— archaeological sites of confirmed archaeological significance of all seven epochs proven
and described in the literature in the area of interest;
— geological sites with contemporary locations of the earth's surface are identified to search
potential raw materials for archaeological materials preparation;
— the preliminary routes for fieldwork have been prepared to create an optimal opportunity
to visit each of them;
— successful collection of most of the planned sample types, namely: (i) Archaeological
samples from 23 sites and five archeological periods. The samples are of all planned types
— building ceramic (bricks and tiles), building materials (mortar and clay plaster), pottery
(different vessel fragments), iron slags. (ii) Geological samples of all found localities of
rocks and minerals predefined as possible raw material for archaeological samples
production.

Such methodical work allowed the creation of representative sample sets for investigations
with archaeological chemistry analytical techniques. This basis provides an opportunity for
adequate interpretation of analytical data to achieve the project objectives - fundamental
knowledge of material culture in different archaeological periods and people's knowledge of the
ancient environment.
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