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Archaeological science is a discipline which is growing rapidly in its scope 
and maturity. In its endeavor to understand human behavior primarily through 
the material remains of past societies, archaeology has interacted more and more 
with the sciences of physics, chemistry and geology. Undoubtedly, archaeology 
is one of the few disciplines which interconnect the humanities and the natural 
sciences. The natural sciences provide to archaeology with numerous techniques 
and approaches to facilitate data analysis and interpretation, enhancing the op-
portunity to extract more information from the material record of past human 
activity. As a result, various sub-disciplines of archeology develop: geoarchae-
ology, archeometallurgy, archaeometry, archeological chemistry [Pollard, Heron, 
Eds., 2008; Glascock et al, Eds., 2006; Goffer, Ed., 2007; Zlateva, Kulev, 2016; 
Chernih, 1978; Friede, 1992; Roberts et al. 2013]. 

 Using the all possibility of classical archaeology and its sub-disciplines, 
the Departments of Аrchaeology and Natural sciences at New Bulgarian Univer-
sity have created four interdisciplinary projects granted by National Science Fund 
– Ministry of Education and Science, Republic of Bulgaria:

- “SARCHUS-AIR Center: Search and experimental reconstruction of an-
cient routes, communications and habitats using spatial analysis, archaeometry 
and airborne imagery” with project coordinator prof Ivan Gatsov, PhD, Depart-
ment of Archeology – completed project;

- “Archaeology of Raw Materials trough Chemistry and Geology” with 
project coordinator assist. prof. Boyan Dumanov, PhD, Department of Аrchaeol-
ogy – running project, in the final report stage;

- “Landscape Archaeology: Models for Reconstruction of Ancient Envi-
ronment” with project coordinator assist. prof. Zivko Uzunov, PhD, Department 
of Аrchaeology – running project (started January 2020);

- “Materiality and ancient environmental knowledge reconstruction trough 
Archaeological chemistry analytical techniques (RE:MATRIARCHES)” with 
project coordinator assoc. prof. Bilyana Kostova, PhD, Department of Natural 
Science – running project (started January 2020).

The project “SARCHUS-AIR Center: Search and experimental re-
construction of ancient routes, communications and habitats using spatial 
analysis, archaeometry and airborne imagery”

The project covers the territories of the municipalities Stara Zagora, Chir-
pan and Bratya Daskalovi.

The aim was to combine data from three physically and geographically 
diverse areas (plain, semi-mountainous and mountainous) to build a fairly clear 
picture of the transformation of the settlement patterns during a series of histor-
ical periods, the reconstruction of individual human habitats in the context of the 
palaeo-environment also the fate of the ancient routes connecting Thrace with the 
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Sub-Balkan fields and the lands beyond Hemus. In the aspect of the study of com-
munications in the selected work area, two routes are combined – a fragment of Via 
Diagonalis passing through the plain and another alternative road which probably 
reaches Via Diagonalis in the Maritza River, descending from the North where it 
overcomes Sarnena Medina forest at the passage St. Nicholas. It is not documented 
by the written records and is a great opportunity to apply new approaches.

The aim will is to realize through a series of conventional and innovative 
methods of archaeological research, such as field crawling, cabinet processing of 
collected materials, exploration of archaeobotanical samples from known and new-
ly discovered archaeological sites, research of archaeological collections, geomag-
netic scanning of representative and poorly researched or entirely newly discov-
ered complexes, aerial orthophotography and infrared scanning. Such an approach 
would provide relevant masses of information from various accessible sites and 
areas, and would contribute to the completion of a common archaeological map of 
a uniquely culturally-historically but deeply heterogeneous region of study.

The main focus of the project is on the use of a flying platform, which, through 
a standard camera, draws orthophotographs, but also uses infrared scanning to detect 
difficult-to-terrain interventions. Connected and georeferenced photos are processed 
with special software to confirm typical or specific surface anomalies within pre-
viously identified but not excavated archaeological sites. The nature of the signals 
thus obtained help to identify sites in other areas and to plan the implementation of 
further studies such as geomagnetic analysis and paleobotanics. The capture of the 
sites around the sites also determines the clearer listing of the complexes in the con-
text of the landscape, whose study is of fundamental importance for clarifying the 
interaction between the human populations and the living environment.

The foundation of the study is to combine different personalities with a 
multi-layered complex and could be an alternative to standard archaeological re-
search. The approach can also be used in areas where real archaeological monu-
ments are threatened by demolition in order to better locate and provide primary 
but maximally informative characterization of structures at risk.

 All the results from this projects are published in the book “SAR-
HUS-AIR Localization and experimental reconstruction of ancient routes and 
habitats” [Dumanov, Ed., 2017]. 

The project “Archaeology of Raw Materials trough Chemistry and 
Geology”

 The general subject of the project is determined by the idea about the 
reconstruction of ancient and premodern economic systems, based on facts and 
assumptions relating to the extraction, processing and transport of raw materials 
and finished products (artifacts). Emphasis is placed on two basic metals – iron 
and copper and the accompanying extraction of stone materials.



112

Годишник на департамент „Природни науки“, 2018–2019

The area of investigation embraces the mountain of Etropole (part of West 
Stara planina), the valley of Mirkovo and the north slopes of Ihtimanska Sredna 
gora mountain. The choice of the region is justified by its low level of research 
in the field of the cultural heritage, but also because of the wealth of materials 
concerning the project.

The tasks to achieve the objectives of the study are related interdiscipli-
nary, using the approach of Archaeology, Chemistry and Geology.

The archaeological approach includes methods of conventional archaeolo-
gy as bibliographic research on geography, ethnography, toponymy and previous 
archaeological research (the most recent in 2012 with the participation of NBU); 
field studies (intensive, extensive and selective surface collection, and unmanned 
flying vehicles).

Chemical approach combines field studies (sample collection) and a series 
of innovative techniques such as X-ray fluorescence spectrometry and mass spec-
trometry with inductively coupled plasma and laser excitation and New wave Nd 
YAG laser ablation coupled to Elan Perkin Elmer DRC.

The geological approach provides sampling and tracing of sources and 
mineral resources, as well the creation of a parallel to the archaeological map of 
Bulgaria geo-based map and placing the results from the investigation within the 
environment of the Geographical Information Systems (GIS).

Some of obtained results up to now are creation of search and diagnostic 
criteria to looking for sites where such mining has been performed. Based on 
these criteria, field tours were also drawn up. As a result, many ancient mining 
places have been registered and documented. They confirm the realization not 
only of ancient metallurgical but also of ancient mining activity in the studied 
area [Kostova et al., 2019].

The project “Landscape Archaeology: Models for Reconstruction of 
Ancient Environment”

 The main objective of the project is reconstruction of the landscape from 
antiquity on the territory of southern slopes of Eminska Stara Planina between 
the Dylinski Pass and Cape Emine. It is emphasized on tracking the anthropo-
genic impact on the environment and restoring ecological settlement patterns of 
habitation. Approaches that will be used to achieve the objectives set are deter-
mined by the specific methods of implementation. Regarding the interdiscipli-
narity of the project they can be divided into four groups: GIS, archaeological, 
geological and chemical approaches.

The GIS approach includes the development of a terrain digital elevation 
model using historical topographic maps of the research area from the end of the 
19th century as well as aerial photography from the 40’s of the 20th century. The 
next step is to build a model for determining the areas with a sediment overlay 
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caused by weathering of rocks on the slopes of Eminska Stara Planina – a process 
that makes chronologically earlier archaeological sites hard to detect because 
of their constant covering. For the purposes of the study, a GIS model will be 
applied for determination of water catchments and localization of the remains 
of watercourses from antiquity and subsequent periods. The archaeological ap-
proach includes methods of conventional archaeology – bibliographic studies on 
geography, ethnography, and previous archaeological research, as well as selec-
tive field surveys and excavations.

The main objective of the geological approach is searching and sampling 
of clays and ore from deposits. Establishing the location of quarries and mines is 
essential for the restoration of economic models in antiquity that directly affect, 
dynamics and transformations of settlement patterns in the research area.

The chemical approach provides – analysis of registered raw materials sourc-
es of clays and ores and comparison with samples obtained during archaeological 
excavations in order to establish the presence of local pottery and metal production.

The expected result is building a credible model of the landscape that leads 
to understanding of the environment in the research area in antiquity and middle 
ages, which respectively is a key to understanding settlement patterns and mod-
els. A basic idea of the developed methods is that they can be applied in other 
archaeological researches concerning landscape reconstruction and settlement 
systems of similar territories from antiquity, both in the sphere of paleoecology 
and in the preparation of an environmental impact assessment.

The project Materiality and ancient environmental knowledge recon-
struction trough Archaeological chemistry analytical techniques”

 The aim of the project is obtaining a new data for material culture (syn-
thetic composite materials as ceramics, cements, slags) and for people knowledge 
of ancient environment (local raw materials for building and household items as 
well as development of their production technologies). The investigations will 
be made for the Sarnena Sregna Gora Mountain, at the region situated between 
Stryama and Tundzha rivers via methods of archaeological chemistry combined 
into a complex of modern analytical methodologies for structural and composi-
tional investigations of archeological artefacts and raw materials. 

The interdisciplinary of this project proposal requires the three different 
approaches to achieving the aim. The first two of them – archaeological and the 
geological, will provide a reasonable material for laboratory investigations. The 
third approach, of the archaeological chemistry one, will provide a broad ana-
lytical study of the collected samples with a new approach of data interpretation 
for the area of interest.

The selected complex of analytical methods include the traditional and 
well known analysis: X-ray fluorescence (XRF) for chemical composition eval-
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uation, powder X-ray diffraction (XRD) measurements for crystal phase diag-
nostic, Fourier transform infra-red (FTIR) spectroscopy for determination of 
amorphous organic components, Mossbauer spectroscopy for Fe2+- Fe3+ resolve 
and simultaneous thermal analysis for obtaining of quantitative, thermal and en-
ergy properties of the studied artifacts and raw materials [Sáncheza et al, 2019; 
Krapukaitytė et al, 2008; Naseeruthee et al, 2013].

The expected results from the project are a new fundamental knowledge 
for ancient composites production technologies and people knowledge for the 
environment in different archaeological eras at one and the same geographical 
area. The obtained results can be used to: compare the composites with the same 
age from different geographical areas; realization of archaeological conservation 
activities; discover and study techniques for the production of composite mate-
rials. The described options presents the potential for future development and 
opportunity to the continuing project activities.

The fundamentality of expected results of the multidisciplinary project will 
help to support the understanding and interpretation of cultural and environmental 
issues that are among the objectives of the UNESCO World Heritage Convention.
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