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Abstract. Results of stable isotope analyses from 435 locations in the countries of the former USSR were collected from 114 

papers presenting the results of their research and compiled in two datasets stored in the IsoArcH database. The literature 

research was conducted using Google Scholar, Web of Science and Science Direct using keywords both in English and in 

other relevant languages, such as Russian, Ukrainian, Azerbaijani, Georgian or Kazakh. The datasets contain information on 10 

the originating site, including GPS coordinates, information on the samples (as available) such as source of origin, dating 

and details of deposition, and results of stable isotope analysis, namely the measurements of carbon (δ13C), nitrogen (δ15N), 

oxygen (δ18O), sulphur (δ34S) strontium (87Sr//86Sr) and lead (206Pb/204Pb). All source articles are connected to relevant data 

within the datasets. This compilation can serve as a comprehensive source for further research as well as a reference set for 

the geographical and temporal area. 15 

1 Introduction 

The importance of isotopic data in archaeology, anthropology, environmental sciences and forensics is considerable, 

particularly with the increasingly poll of such resources, as it can be utilised in follow-up/secondary research. This extends 

the utility of isotopic data far beyond its original scope. Access to results and measurements covering larger geographical 

areas, as well as chronological phases, is crucial for well-contextualised (meta-)research of populations across space and 20 

time, and opens the possibilities for broader scientific collaboration and deeper understanding of larger contexts. Isotope data 

originating from countries of the former Soviet space had been somewhat obscured from outsiders, despite the relative 

frequency of the research focus. This is generally due to the combination of difficulty of access, represented often by 

language barrier, and the absence of many of the works in databases conventionally used by non-Russian-speaking 

researchers. Furthermore, there has been no comprehensive, georeferenced synthesis of the data done that the authors are 25 

aware of, which created a blank space on the map of isotopic data in bioarchaeological research. 

The presented collection is an aggregation of isotopic carbon, nitrogen, oxygen, sulphur and strontium data from 114 papers 

published in English or Russian. There are isotope analysis results for 3 369 samples recovered at 435 locations that can be 

seen in Figure 1; the samples come from sites in modern day Ukraine, Georgia, Armenia, Turkmenistan, Uzbekistan, 
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Tajikistan, Kyrgyzstan, Kazakhstan and Russia. The time range of the collection spans from 129 000 BP to the 19th century 30 

AD, with the addition of some modern gastropods (from 2018).  

One dataset was compiled as a part of a  research effort of one of the authors (A.H.) that assessed dietary and mobility trends 

in the Black sea region (Hagarová, 2023) while the other (by M.G.) aimed to gather principally non-English speaking 

material from post-Soviet countries (Gorbulina and Salesse, 2025). Both compilations grew out of a broader community 

effort within IsoArcH, rather than from a standalone data-gathering exercise. Data acquisition was initiated through an 35 

IsoArcH fellowship scheme, which supports students sponsored by the IsoArcH association. This support enabled students to 

engage directly with data collection and curation, and subsequently develop their work into thesis projects. Both the 

fellowships and the resulting thesis were hosted at the Department of Anthropology, Faculty of Science, Masaryk University. 

Together, this process strengthened student training while contributing substantively to the expansion and long-term 

sustainability of the IsoArcH database. As the use of isotope data cements its place in (bio)archaeological and 40 

anthropological research, the increasing amount of results offers further and deeper analyses and comparisons, as well as 

more detailed context, both archaeological and environmental. The IsoArcH database, and the datasets contained within, 

serve both as a repository and a starting point for such efforts. This compilation substantially improves the discoverability of 

existing isotope data, as many of the journals included in the datasets are primarily of local or national importance and are 

often overlooked by the international research community or appear inaccessible due to language barriers for both search and 45 

use. Beyond aggregation, discoverability is enhanced through systematic georeferencing, which is frequently absent from the 

original publications, the standardization and romanisation of site names, and the provision of a clear pathway from national-

language literature to the English-speaking research community. 

Figure 1: Map showing all the locations included in the datasets with approximate (red) and exact (blue) geo-

referencing. The map was designed and developed by ERSI | Powered by ESRI. 
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2 Methods 

2.1 Data Collection 50 

The literature research was conducted between winter 2022 and summer of 2023. Combinations of keywords were used for 

an initial search carried out using Google Scholar, Web of Science and Science Direct in English, Russian, Ukrainian, 

Georgian, Azerbaijani, Armenian and Kazakh. The keywords included names of regions or historical/modern day countries 

of interest (e.g., USSR, Russia, Ukraine, Georgia, Armenia, Azerbaijan, Kazakhstan, Siberia, Caucasus), “isotope analysis” 

or “isotopes”, and either “archaeology”, “human bone” or “bone”. As papers discussing the problematics were discovered, 55 

the search was further expanded by following references to works cited therein. In the included literature are published 

papers, book chapters and conference proceedings. No grey literature (e.g., diploma theses, dissertations, reports) was 

included in the datasets. The final compilation consists 114 articles that range from 2000 to 2022 and are from 86 different 

first authors (Alekseev et al., 2022; Alexandrovskaya et al., 2009; Amirkhanov, 2022; Ankusheva et al., 2021; Babenko et al., 

2022; Barrett et al., 2022; Berdnikov et al., 2017, 2020; Berdnikov and Goriunova, 2022; Bocherens et al., 2014; Bryukhova, 60 

2019; Budd et al., 2020; Chagarov et al., 2019; Chechushkov and Epimakhov, 2021; Dobrovolskaya and Tiunov, 2011; 

Dobrovolskaya et al., 2020; Druzhinina et al., 2019; Epimakhov et al., 2020; Everill et al., 2021; Fleming et al., 2018; Gerling, 

2015; Haruda et al., 2020; Haverkort et al., 2008; Herrscher et al., 2021; Hollund et al., 2010; Iacumin et al., 2004; 

Katzenberg et al., 2012, 2009; Khubanova et al., 2017; Kirillova et al., 2015; Kleshenko et al., 2021; Knipper et al., 2020; 

Kradin et al., 2021; Kroll et al., 2022; Krylovich et al., 2020; Kunikita et al., 2017, 2013; Kuptsova and Evgenyev, 2022; 65 

Kuzmin et al., 2021; Kuznetsov et al., 2019; Ledogar et al., 2019; Lillie et al., 2011, 2003, 2017; Lillie and Jacobs, 2006; Lillie 

and Richards, 2000; Losey et al., 2020, 2018, 2016, 2013; Macāne et al., 2019; Madden et al., 2018; Marchenko et al., 2016, 

2015; Matuzeviciute et al., 2015; Meadows et al., 2020; Messager et al., 2015; Milella et al., 2022; Motuzaite Matuzeviciute 

et al., 2016; Murphy et al., 2013; Nikitin et al., 2010; Nomokonova et al., 2013; Papin and Svyatko, 2020, 2018; Piezonka et 

al., 2013; Poshekhonova et al., 2019; Ramsey et al., 2014; Richards et al., 2001; Romanova et al., 2019; Rose et al., 2022; 70 

Rountrey et al., 2007; Salazar-García et al., 2021; Samorodova, 2021; Saveliev et al., 2020; Scharlotta et al., 2018a, 2018b; 

Scherbakov et al., 2018; Schulting et al., 2018, 2015; Shergin and Ivanov, 2019; N. Shishlina et al., 2014; Shishlina et al., 

2020, 2016b, 2016a, 2012, 2018, 2017, 2009, 2007; N. I. Shishlina et al., 2014; Shishlina, 2014; Silaev et al., 2019; 

Solodovnikov, 2022; Svyatko et al., 2017, 2013; Szegeda et al., 2013; Tishkin et al., 2018; Tur et al., 2017; Van Der Haas et 

al., 2018; Vasilyev et al., 2021, 2017; Velivetskaya et al., 2016; Ventresca Miller et al., 2021, 2020, 2019a, 2019b; Waters-75 

Rist et al., 2016, 2014, 2011; Weber et al., 2016, 2011; White et al., 2021; Yavorskaya et al., 2015; Zubova et al., 2017). In 

total, the sample collection includes 1 318 animal samples, 1 941 hominin samples (anatomically modern humans and 

Neanderthals), 57 samples of archaeological plants and 53 samples of organic residue (pottery) across seven general time 

periods defined by the authors (Palaeolithic before 10 000 BC, Neolithic until 2 500 BC, Bronze Age until 1 000 BC, Iron 

Age until 500 BC, Antiquity until 500 AD, Middle Ages until 1492 AD, Early Modern Period until 1900 AD and Modern for 80 
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recent samples). The visual overview of the frequency of the samples across these time periods can be seen in Figure 2. The 

datasets contain over 8,000 isotopic measurements together with associated elemental analyses. 

 

Papers with δ13C results generated as part of AMS radiocarbon (14C) dating procedures were excluded from the dataset, as 

these measurements are primarily intended for isotopic fractionation correction and are not directly comparable to dedicated 85 

stable isotope analyses. Available values of collagen quality criteria, such as C:N, C:S or N:S ratios, were included and no 

negative selection was made based on the quality of the presented results. All data included in the datasets is reported exactly 

as it is in the original papers with no further optimalisation or modifications. The cumulative count of measurements (not 

individual instances of various elemental analyses) can be seen in Figure 3. 

2.2 Data Processing 90 

The data was imported into an IsoArcH form, either through copy-paste of tables or by manual copying, from the source 

articles, along with sample references. The structure of the form flows from information on reference (source paper) and 

Figure 2: Barplot showing the spread of samples from different sources across time periods.  
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location/site (with GPS coordinates, as available) to the characteristics of the samples and finally the results of isotopic 

analyses. All geographic coordinates are reported in the WGS84 reference system. The majority of coordinates were 

ultimately attributed by the authors, with variable precision, on the basis of information provided in the source publications 95 

and complementary web-based searches. This is reflected in the IsoArcH record form, where GPS coordinates are given in 

two categories: exact and approximate. Radiocarbon data and measurements, as well as measurements accompanying isotope 

analysis (such as %C and %N) are also included in the resultant datasets as available in the source material.  

Descriptive data regarding source of origin (human/animal/plant) and respective taxonomy, sample details (e.g., type of bone 

or tooth), dating, state of the remains, type of burial, specifics of the site, etc., was usually extracted from the text in the 100 

absence of any tabularised summary (this data migration was the most time-consuming and over-all challenging part of the 

compilation and was, along with the initial search, by major share done by the Russian-speaking author, M.G.).  

For publication and summary, the data was further processed in RStudio (Posit team, 2026) using dplyr (Wickham et al., 

2014), tidyverse (Wickham, 2016), ggplot2 (Wickham et al., 2007), reshape2 (Wickham, 2010) and paletteer (Hvitfeldt, 

2018) packages. 105 

Figure 3: Barplot showing the types of measurements, ordered by samples’ countries of origin.  
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2.3 Data Validation 

All data were compiled manually on a record-by-record basis from original published sources, with analytical values and 

associated metadata extracted directly from tables, figures, and text. Extracted data were standardized at entry using IsoArcH 

data entry forms and controlled vocabularies to ensure consistent formatting. In many cases, source articles were available 

only as non-OCR PDF files, requiring direct visual extraction of tabulated values and increasing the risk of transcription 110 

errors. Each record was entered into the IsoArcH system and double-checked by the same compiler to minimize transcription 

and encoding errors. Two independent compilers (A.H. and M.G.) contributed to data entry. The complete dataset was 

subsequently reviewed by an independent reviewer (K.S.) to assess overall consistency, homogeneity of encoding, and to 

identify potential entry anomalies.  

Finally, the dataset was parsed using the IsoArcH validator. Automated validation combines schema-based checks with 115 

structured manual review. All submitted datasets are validated against a dedicated JSON Schema that formalizes the 

IsoArcH data model and enforces compliance with data types, controlled vocabularies, and mandatory fields. An internal 

JavaScript library built on the AJV validator implements additional quality controls, including detection of duplicate records, 

validation of cross-field logical consistency, and enforcement of conditional dependencies between fields. These automated 

procedures identify structural errors and inconsistencies prior to ingestion into the database. 120 

Manual validation is subsequently performed by curators to assess semantic coherence, plausibility of values, and 

consistency between analytical data and associated metadata. Records failing automated or manual checks are returned to 

contributors for correction before integration. Together, these validation steps ensure that datasets entering IsoArcH meet 

consistent technical and semantic quality standards and support reliable reuse and interoperability. 

3 Results 125 

The collected data is presently publicly available in the IsoArcH database in two separate datasets. The majority of the data 

was published in 2025 as “A landmark compilation of stable isotope data from archaeological contexts in the post-Soviet 

space” (Gorbulina and Salesse, 2025). A smaller portion is incorporated into a different dataset that was published two years 

prior, “Compilation of carbon, nitrogen, oxygen, sulphur and strontium stable isotope data from the Mesolithic to the Late 

Modern period in the Black Sea area”. As outlined, it focuses on the area around the Black Sea, including the Caucasus and 130 

the coastal areas of Ukraine and Russian Federation (Hagarová and Salesse, 2024). For both datasets, an XLSX file is 

provided containing all pertinent data referenced, summarised and categorised in accordance with IsoArcH policies, as well 

as a RIS file containing a comprehensive bibliography of literature included in the dataset. 

The data are available for direct download from the landing page as two compiled datasets and can also be queried through 

the IsoArcH v3 web interface (https://explorer.isoarch.org/) using a specific set of filtering options. The compiled dataset 135 

encompasses a wide range of isotopic systems and archaeological contexts. δ13C and δ15N isotope measurements constitute 

the majority of the records, whereas δ18O, δ34S, and 87Sr//86Sr analyses are less frequently represented. The geographical 
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distribution of measurements is uneven, with Russia, Ukraine and Kazakhstan contributing the largest number of records. 

This diversity highlights the extensive spatial, chronological, and analytical coverage represented within the compilation. 

Code, data, or code and data availability 140 

Data described in this manuscript can be accessed at the IsoArcH database (https://isoarch.org)(Plomp et al., 2022; Salesse et 

al., 2018)  under the following DOIs: 10.48530/isoarch.2023.005, 10.48530/isoarch.2025.003. Direct access to the datasets is 

available at https://doi.org/10.48530/isoarch.2023.005, https://doi.org/10.48530/isoarch.2025.003. Datasets are licenced 

under the Creative Commons Attribution 4.0 International licence (CC BY 4.0).  

Author contributions 145 

A.H. and M.G. carried out the literature research and data collection, compilation, transcription, scrubbing, annotation and 

formal corrections. K.S. supervised that process and subsequently reviewed the finalised datasets. A.H. prepared the 

manuscript with contributions and revisions from K.S. 

Competing interests 

The authors declare that they have no conflict of interest. 150 

Disclaimer 

Beyond the present compilation effort, users of these datasets are requested to consult and cite the original sources to ensure 

traceability and proper attribution.  

Acknowledgements 

 The authors are grateful to the IsoArcH development team, particularly François Zanna, for his continued support 155 

throughout the data compilation process, which coincided with the development and release of the latest version of the 

IsoArcH database (V3).  

Financial support 

 This work was supported by the IsoArcH Association through its Fellowship Scheme and by the Masaryk University Award 

in Science and Humanities (MASH) JUNIOR funded project MUNI/J/1670/2022. 160 

https://doi.org/10.5194/essd-2026-619
Preprint. Discussion started: 20 October 2026
c© Author(s) 2026. CC BY 4.0 License.



8 

 

References 

Alekseev, A.N., Dyakonov, V.M., Solovyova, E.N., Nikolaev, E.N., Boeskorov, G.G., 2022. The burial Ogonyok in the 

middle Lena River region: a new site of the Bel’kachi Culture. Vestn. Arheol. Antropol. ETNOGRAFII 73–87. 

https://doi.org/10.20874/2071-0437-2022-56-1-6 

Alexandrovskaya, E.I., Alexandrovskiy, A.L., Van Der Plicht, J., Kovalyukh, N.N., Skripkin, V.V., 2009. Monks and Icon 165 

Painters from the Spaso-Andronikov Monastery, Moscow. Radiocarbon 51, 627–635. 

https://doi.org/10.1017/S0033822200055971 

Amirkhanov, H.A., 2022. CHRONOLOGY OF CULTURAL DEPOSITS OF THE CHOKHSKY MULTILAYER 

SETTLEMENT (AS DATA FOR 2022). Hist. Archeol. Ethnogr. Cauc. 18, 715–728. 

https://doi.org/10.32653/CH183715-728 170 

Ankusheva, P.S., Alaeva, I.P., Sadykov, S.A., Ng, Y.C., Ankushev, M.S., Zazovskaya, E.P., Rassadnikov, A.Yu., 2021. 

“STEPPE CORRIDORS” OF ALAKUL PASTORALISTS: ISOTOPE AND PALEOBOTANICAL STUDIES AT 

THE CHEBARKUL III SETTLEMENT. Ural Hist. J. 72, 26–38. https://doi.org/10.30759/1728-9718-2021-3(72)-

26-38 

Babenko, A.N., Dobrovolskaya, M.V., Vasilyeva, E.E., Korobov, D.S., 2022. Reconstructed Paleodiets and Subsistence 175 

Strategies of the Central Ciscaucasian Population (1000 BC to 1000 AD), Based on Collagen Isotope Analysis of 

Bone Samples from the Kichmalka II Burial Ground. Archaeol. Ethnol. Anthropol. Eurasia 49, 80–90. 

https://doi.org/10.17746/1563-0110.2021.49.4.080-090 

Barrett, J.H., Khamaiko, N., Ferrari, G., Cuevas, A., Kneale, C., Hufthammer, A.K., Pálsdóttir, A.H., Star, B., 2022. 

Walruses on the Dnieper: new evidence for the intercontinental trade of Greenlandic ivory in the Middle Ages. 180 

Proc. R. Soc. B Biol. Sci. 289, 20212773. https://doi.org/10.1098/rspb.2021.2773 

Berdnikov, I., Rogovskoi, E., Lokhov, D., Kuznetsov, A., Kogai, S., Lipnina, E., Berdnikova, N., Saveliev, N., Sokolova, N., 

Ulanov, I., 2017. NEW RADIOCARBON DATA FOR THE NEOLITHIC COMPLEXES MULTILAYERED 

SITES IN TUNKA VALLEY AND ANGARA REGION. EURASIA CAIN Stratigr. Paleoecol. Cult., ЕВРАЗИЯ В 

КАЙНОЗОЕ. СТРАТИГРАФИЯ, ПАЛЕОЭКОЛОГИЯ, КУЛЬТУРЫ 220–230. 185 

Berdnikov, I.M., Goriunova, O.I., 2022. First Radiocarbon Data for the Middle Neolithic Burials from the Southern Angara 

Region (Report). Bull. Irkutsk State Univ. Geoarchaeology Ethnol. Anthropol. Ser. 40, 3–11. 

https://doi.org/10.26516/2227-2380.2022.40.3 

Berdnikov, I.M., Goriunova, O.I., Novikov, A.G., Berdnikova, N.E., Ulanov, I.V., Sokolova, N.B., Abrashina, M.E., 

Krutikova, K.A., Rogovskoi, E.O., Lokhov, D.N., Kogai, S.A., 2020. Chronology of the Neolithic Ceramics of 190 

Baikal-Yenisei Siberia: Basic Ideas and New Data. Bull. Irkutsk State Univ. Geoarchaeology Ethnol. Anthropol. 

Ser. 33, 23–53. https://doi.org/10.26516/2227-2380.2020.33.23 

Bocherens, H., Baryshnikov, G., Van Neer, W., 2014. Were bears or lions involved in salmon accumulation in the Middle 

Palaeolithic of the Caucasus? An isotopic investigation in Kudaro 3 cave. Quat. Int. 339–340, 112–118. 

https://doi.org/10.1016/j.quaint.2013.06.026 195 

Bryukhova, N.G., 2019. Isotopic signature as an indicator of the food strategy of the medieval population of the Perm 

Premoral. https://doi.org/10.24411/2658-7637-2019-11506 

Budd, C., Potekhina, I., Lillie, M., 2020. Continuation of fishing subsistence in the Ukrainian Neolithic: diet isotope studies 

at Yasinovatka, Dnieper Rapids. Archaeol. Anthropol. Sci. 12, 64. https://doi.org/10.1007/s12520-020-01014-4 

Chagarov, O.S., Dobrovol’skaya, M.V., Institute Archaeology Russian Academy of Sciences, M., Russia, 2019. System of 200 

nutrition of the Scythian time Middle-Don population: economy and climate (according to the composition of stable 

carbon and nitrogen isotopes). Mosc. Univ. Anthropol. Bull. Vestn. Mosk. Univ. Ser. XXIII Antropol. 72–83. 

https://doi.org/10.32521/2074-8132.2019.2.072-083 

Chechushkov, I.V., Epimakhov, A.V., 2021. Chronological relationship between the fortified settlement of Kamennyi 

Ambar and the Kamennyi Ambar-5 cemetery in the Southern Trans-Urals: capabilities of the Bayesian statistics. 205 

Vestn. Arheol. Antropol. ETNOGRAFII 47–58. https://doi.org/10.20874/2071-0437-2021-54-3-4 

Dobrovolskaya, M., Tiunov, A., 2011. STABLE ISOTOPE (13C/12С AND 15N/14N) EVIDENCE FOR LATE 

PLEISTOCENE HOMININES’ PALAEODIETS IN GORNY ALTAI, in: Characteristic Features of the Middle to 

https://doi.org/10.5194/essd-2026-619
Preprint. Discussion started: 20 October 2026
c© Author(s) 2026. CC BY 4.0 License.



9 

 

Upper Paleolithic Transition in Eurasia. Publishing Department of the Institute of Archaeo logy and Ethnography, 

Novosibirsk, pp. 81–89. 210 

Dobrovolskaya, M.V., Makarov, N.A., Samorodova, M.A., 2020. Mobility of the Suzdal Opolye Settlers in 900-1150 AD. 

Archaeol. Ethnol. Anthropol. Eurasia 48, 106–115. https://doi.org/10.17746/1563-0110.2020.48.4.106-115 

Druzhinina, I.A., Mednikova, M.B., Institute of Archaeology Russian Academy of Sciences, Dm.U. str., 19, Moscow, 

117036, Russia, 2019. Between Сrimea, Сaucasus and Steppe: population of steppe left bank of Kuban in 14th 

century (based on archaeological and anthropological studies of ground necropoli). Mosc. Univ. Anthropol. Bull. 215 

Vestn. Mosk. Univ. Ser. XXIII Antropol. 104–116. https://doi.org/10.32521/2074-8132.2019.1.104-116 

Epimakhov, A.V., Tairov, A.D., Epimakhova, M.G., 2020. Cultural attribution vs radiocarbon chronology (on the example 

of materials from the Bronze Age burial ground of Shatmantamak I). Vestn. Arheol. Antropol. ETNOGRAFII 31–

39. https://doi.org/10.20874/2071-0437-2020-51-4-3 

Everill, P., Murgulia, N., Lomitashvili, D., Colvin, I., Lortkipanidze, B., Schwenninger, J.-L., Cook, G., 2021. The recent 220 

contribution of scientific techniques to the study of Nokalakevi in Samegrelo, Georgia. Anatol. Stud. 71, 29–45. 

https://doi.org/10.1017/S006615462100003X 

Fleming, L.S., Losey, R.J., Nomokonova, T., Garvie-Lok, S., Kharinskii, A.A., Kovychev, E.V., 2018. Medieval animal 

management practices at Proezzhaia I: Insights from dietary stable isotope analysis. J. Archaeol. Sci. Rep. 22, 45–

57. https://doi.org/10.1016/j.jasrep.2018.09.001 225 

Gerling, C., 2015. A multi-isotopic pilot study of the burial mound of Boyanovo. Praehistorische Z. 90, 172–184. 

https://doi.org/doi:10.1515/pz-2015-0004 

Gorbulina, M., Salesse, K., 2025. A landmark compilation of stable isotope data from archaeological contexts in the post-

Soviet space. https://doi.org/10.48530/ISOARCH.2025.003 

Hagarová, A., 2023. Izotopové doklady složení lidské stravy a geografické mobility v oblasti Černého moře: přehled 230 

literatury. Masarykova univerzita, Přírodovědecká fakulta. 

Hagarová, A., Salesse, K., 2024. Compilation of carbon, nitrogen, oxygen, sulphur and strontium stable isotope data from 

the Mesolithic to the Late Modern period in the Black Sea area. https://doi.org/10.48530/ISOARCH.2023.005 

Haruda, A.F., Ventresca Miller, A.R., Paijmans, J.L.A., Barlow, A., Tazhekeyev, A., Bilalov, S., Hesse, Y., Preick, M., 

King, T., Thomas, R., Härke, H., Arzhantseva, I., 2020. The earliest domestic cat on the Silk Road. Sci. Rep. 10, 235 

11241. https://doi.org/10.1038/s41598-020-67798-6 

Haverkort, C.M., Weber, A., Katzenberg, M.A., Goriunova, O.I., Simonetti, A., Creaser, R.A., 2008. Hunter-gatherer 

mobility strategies and resource use based on strontium isotope (87Sr/86Sr) analysis: a case study from Middle 

Holocene Lake Baikal, Siberia. J. Archaeol. Sci. 35, 1265–1280. https://doi.org/10.1016/j.jas.2007.09.002 

Herrscher, E., Poulmarc’h, M., Palumbi, G., Paz, S., Rova, E., Gogochuri, G., Longford, C., Jalabadze, M., Bitadze, L., 240 

Vanishvili, N., Le Mort, F., Chataigner, C., Badalyan, R., André, G., 2021. Dietary practices, cultural and social 

identity in the Early Bronze Age southern Caucasus. Paléorient 47, 151–174. https://doi.org/10.4000/paleorient.946 

Hollund, H.I., Higham, T., Belinskij, A., Korenevskij, S., 2010. Investigation of palaeodiet in the North Caucasus (South 

Russia) Bronze Age using stable isotope analysis and AMS dating of human and animal bones. J. Archaeol. Sci. 37, 

2971–2983. https://doi.org/https://doi.org/10.1016/j.jas.2010.08.009 245 

Hvitfeldt, E., 2018. paletteer: Comprehensive Collection of Color Palettes. https://doi.org/10.32614/CRAN.package.paletteer 

Iacumin, P., Nikolaev, V., Genoni, L., Ramigni, M., Ryskov, Y.G., Longinelli, A., 2004. Stable isotope analyses of mammal 

skeletal remains of Holocene age from European Russia: A way to trace dietary and environmental changes. 

Geobios 37, 37–47. https://doi.org/10.1016/j.geobios.2003.05.001 

Katzenberg, M.A., Goriunova, O., Weber, A., 2009. Paleodiet reconstruction of Bronze Age Siberians from the mortuary site 250 

of Khuzhir-Nuge XIV, Lake Baikal. J. Archaeol. Sci. 36, 663–674. https://doi.org/10.1016/j.jas.2008.10.012 

Katzenberg, M.A., McKenzie, H.G., Losey, R.J., Goriunova, O.I., Weber, A., 2012. Prehistoric dietary adaptations among 

hunter-fisher-gatherers from the Little Sea of Lake Baikal, Siberia, Russian Federation. J. Archaeol. Sci. 39, 2612–

2626. https://doi.org/10.1016/j.jas.2011.08.010 

Khubanova, A.M., Khubanov, V.B., Novoseltseva, V.M., Sokolova, N.B., Klementiev, A.M., Posokhov, V.F., 2017. 255 

Features of C and N Stable Isotopes Composition in the Collagen of Equus Ferus and Alces Americanus Teeth from 

the Archaeological Site Ust-Keul I (Northern Angara Region). Известия Иркутского Государственного 

Университета, Геоархеология. Этнология. Антропология 33–59. 

https://doi.org/10.5194/essd-2026-619
Preprint. Discussion started: 20 October 2026
c© Author(s) 2026. CC BY 4.0 License.



10 

 

Kirillova, I.V., Tiunov, A.V., Levchenko, V.A., Chernova, O.F., Yudin, V.G., Bertuch, F., Shidlovskiy, F.K., 2015. On the 

discovery of a cave lion from the Malyi Anyui River (Chukotka, Russia). Quat. Sci. Rev. 117, 135–151. 260 

https://doi.org/10.1016/j.quascirev.2015.03.029 

Kleshenko, Е.А., Svirkina, N.G., Islanova, I.В., Kupriyanov, D.А., Smirnov, А.L., Buzhilova, A.P., Dobrovolskaya, M.B., 

2021. CREMATED REMAINS IN THE GROUND BURIALS FROM THE YURYEVSKAYA GORKA 

CEMETERY IN THE CONTEXT OF CULTURAL INTERRELATION IN THE NORTH OF EASTERN 

EUROPE IN MID - THIRD QUARTER OF THE FIRST Mill. AD. Краткие Сообщения Института Археологии 265 

КСИА 199–218. https://doi.org/10.25681/IARAS.0130-2620.263.199-218 

Knipper, C., Reinhold, S., Gresky, J., Berezina, N., Gerling, C., Pichler, S.L., Buzhilova, A.P., Kantorovich, A.R., Maslov, 

V.E., Petrenko, V.G., Lyakhov, S.V., Kalmykov, A.A., Belinskiy, A.B., Hansen, S., Alt, K.W., 2020. Diet and 

subsistence in Bronze Age pastoral communities from the southern Russian steppes and the North Caucasus. PLOS 

ONE 15, e0239861. https://doi.org/10.1371/journal.pone.0239861 270 

Kradin, N.N., Khubanova, A.M., Bazarov, B.A., Miyagashev, D.A., Khubanov, V.B., Konovalov, P.B., Klementiev, A.M., 

Posokhov, V.F., Ventresca Miller, A.R., 2021. Iron age societies of Western Transbaikalia: Reconstruction of diet 

and lifeways. J. Archaeol. Sci. Rep. 38, 102973. https://doi.org/10.1016/j.jasrep.2021.102973 

Kroll, S., Bendezu-Sarmiento, J., Lhuillier, J., Luneau, É., Kaniuth, K., Teufer, M., Mustafakulov, S., Khasanov, M., 

Vinogradova, N., Avanesova, N., Fiorillo, D., Tengberg, M., Sharifi, A., Bon, C., Bosch, D., Mashkour, M., 2022. 275 

Mobility and land use in the Greater Khorasan Civilization: Isotopic approaches (87Sr/86Sr, δ18O) on human 

populations from southern Central Asia. J. Archaeol. Sci. Rep. 46, 103622. 

https://doi.org/10.1016/j.jasrep.2022.103622 

Krylovich, O.A., Boeskorov, G.G., Shchelchkova, M.V., Savinetsky, A.B., 2020. The Trophic Position of Pleistocene and 

Modern Brown Bears (Ursus arctos) of Yakutia Based on Stable Isotope Analyses. Biol. Bull. 47, 1013–1021. 280 

https://doi.org/10.1134/S1062359020080087 

Kunikita, D., Popov, A.N., Lazin, B.V., Morisaki, K., Matsuzaki, H., 2017. Dating and Stable Isotope Analysis of Charred 

Residues from Neolithic Sites in the Primorye, Russian Far East. Radiocarbon 59, 565–573. 

https://doi.org/10.1017/RDC.2016.122 

Kunikita, D., Shevkomud, I., Yoshida, K., Onuki, S., Yamahara, T., Matsuzaki, H., 2013. Dating Charred Remains on 285 

Pottery and Analyzing Food Habits in the Early Neolithic Period in Northeast Asia. Radiocarbon 55, 1334–1340. 

https://doi.org/10.1017/S0033822200048244 

Kuptsova, L.V., Evgenyev, A.A., 2022. The Burials of the Bronze Age of the II Burial Mound near the Village Vtoroe 

Imangulovo (Orenburg Pre-Urals). Povolzhskaya Arkheologiya Volga River Reg. Archaeol. 1, 49–60. 

https://doi.org/10.24852/pa2022.1.39.49.60 290 

Kuzmin, Y.V., Bondarev, A.A., Kosintsev, P.A., Zazovskaya, E.P., 2021. The Paleolithic diet of Siberia and Eastern Europe: 

evidence based on stable isotopes (δ13C and δ15N) in hominin and animal bone collagen. Archaeol. Anthropol. Sci. 

13, 179. https://doi.org/10.1007/s12520-021-01439-5 

Kuznetsov, A.M., Khubanova, A.M., Rogovskoi, E.O., Klementiev, A.M., Khubanov, V.B., Posokhov, V.F., 2019. Carbon 

and Nitrogen Stable Isotopes in the Mammal Bone Remains of Early and Middle Holocene from the Site Ostrov 295 

Listvenichnyi (Point 2). Bull. Irkutsk State Univ. Geoarchaeology Ethnol. Anthropol. Ser. 27, 27–35. 

https://doi.org/10.26516/2227-2380.2019.27.27 

Ledogar, S.H., Karsten, J.K., Madden, G.D., Schmidt, R., Sokohatskyi, M.P., Feranec, R.S., 2019. New AMS Dates for 

Verteba Cave and Stable Isotope Evidence of Human Diet in The Holocene Forest-Steppe, Ukraine. Radiocarbon 

61, 141–158. https://doi.org/10.1017/RDC.2018.52 300 

Lillie, M., Budd, C., Potekhina, I., 2011. Stable isotope analysis of prehistoric populations from the cemeteries of the Middle 

and Lower Dnieper Basin, Ukraine. J. Archaeol. Sci. 38, 57–68. https://doi.org/10.1016/j.jas.2010.08.010 

Lillie, M., Jacobs, K., 2006. Stable isotope analysis of 14 individuals from the Mesolithic cemetery of Vasilyevka II, Dnieper 

Rapids region, Ukraine. J. Archaeol. Sci. 33, 880–886. https://doi.org/10.1016/j.jas.2005.11.003 

Lillie, M., Richards, M.P., Jacobs, K., 2003. Stable isotope analysis of 21 individuals from the Epipalaeolithic cemetery of 305 

Vasilyevka III, Dnieper Rapids region, Ukraine. J. Archaeol. Sci. 30, 743–752. https://doi.org/10.1016/S0305-

4403(02)00249-2 

https://doi.org/10.5194/essd-2026-619
Preprint. Discussion started: 20 October 2026
c© Author(s) 2026. CC BY 4.0 License.



11 

 

Lillie, M.C., Budd, C.E., Potekhina, I.D., Price, T.D., Sokhatsky, M., Nikitin, A.G., 2017. First isotope analysis and new 

radiocarbon dating of Trypillia (Tripolye) farmers from Verteba Cave, Bilche Zolote, Ukraine. Doc. Praehist. 44, 

306–325. https://doi.org/10.4312/dp.44.18 310 

Lillie, M.C., Richards, M., 2000. Stable Isotope Analysis and Dental Evidence of Diet at the Mesolithic–Neolithic Transition 

in Ukraine. J. Archaeol. Sci. 27, 965–972. https://doi.org/https://doi.org/10.1006/jasc.1999.0544 

Losey, R.J., Fleming, L.S., Nomokonova, T., Gusev, A.V., Fedorova, N.V., Garvie-Lok, S., Bachura, O.P., Kosintsev, P.A., 

Sablin, M.V., 2018. Human and Dog Consumption of Fish on the Lower Ob River of Siberia: Evidence for a Major 

Freshwater Reservoir Effect at the Ust’-Polui Site. Radiocarbon 60, 239–260. https://doi.org/10.1017/RDC.2017.77 315 

Losey, R.J., Garvie-Lok, S., Leonard, J.A., Katzenberg, M.A., Germonpré, M., Nomokonova, T., Sablin, M.V., Goriunova, 

O.I., Berdnikova, N.E., Savel’ev, N.A., 2013. Burying Dogs in Ancient Cis-Baikal, Siberia: Temporal Trends and 

Relationships with Human Diet and Subsistence Practices. PLoS ONE 8, e63740. 

https://doi.org/10.1371/journal.pone.0063740 

Losey, R.J., Guiry, E., Nomokonova, T., Gusev, A.V., Szpak, P., 2020. Storing fish?: a dog’s isotopic biography provides 320 

insight into Iron Age food preservation strategies in the Russian Arctic. Archaeol. Anthropol. Sci. 12, 200. 

https://doi.org/10.1007/s12520-020-01166-3 

Losey, R.J., Nomokonova, T., Savel’ev, N.A., 2016. Humans and animals at Bugul’deika II, a Trans-Holocene habitation 

site on the shore of Lake Baikal, Russia. Quat. Int. 419, 62–73. https://doi.org/10.1016/j.quaint.2014.08.021 

Macāne, A., Nordqvist, K., Kostyleva, E., 2019. Marmot incisors and bear tooth pendants in Volosovo hunter-gatherer 325 

burials. New radiocarbon and stable isotope data from the Sakhtysh complex, Upper-Volga region. J. Archaeol. Sci. 

Rep. 26, 101908. https://doi.org/10.1016/j.jasrep.2019.101908 

Madden, G., Arnold, E.R., Karsten, J., Ambrose, S.H., 2018. Evaluating competition and conflict among western Ukraine 

Neolithic farmers with stable isotope analyses of human teeth. J. Archaeol. Sci. Rep. 21, 897–903. 

https://doi.org/10.1016/j.jasrep.2018.08.031 330 

Marchenko, Zh.V., Panov, V.S., Grishin, A.E., Zubova, A.V., 2016. RECONSTRUCTION AND DYNAMICS OF FOOD 

STRUCTURE OF THE ODINO PEOPLE IN THE BARABA FOREST-STEPPE AREA DURING THE 3RD 

MILLENNIUM BC: ACCORDING TO ARCHAEOLOGICAL AND ISOTOPIC DATA. Vestn. Arheol. Antropol. 

ETNOGRAFII 164–178. https://doi.org/10.20874/2071-0437-2016-34-3-164-178 

Marchenko, Z.V., Orlova, L.A., Panov, V.S., Zubova, A.V., Molodin, V.I., Pozdnyakova, O.A., Grishin, A.E., Uslamin, 335 

E.A., 2015. Paleodiet, Radiocarbon Chronology, and the Possibility of Freshwater Reservoir Effect for 

Preobrazhenka 6 Burial Ground, Western Siberia: Preliminary Results. Radiocarbon 57, 595–610. 

https://doi.org/10.2458/azu_rc.57.18435 

Matuzeviciute, G., Lightfoot, E., O’Connell, T.C., Voyakin, D., Liu, X., Loman, V., Svyatko, S., Usmanova, E., Jones, 

M.K., 2015. The extent of cereal cultivation among the Bronze Age to Turkic period societies of Kazakhstan 340 

determined using stable isotope analysis of bone collagen. J. Archaeol. Sci. 59, 23–34. 

https://doi.org/10.1016/j.jas.2015.03.029 

Meadows, J., Lozovskaya, O., Bondetti, M., Drucker, D.G., Moiseyev, V., 2020. Human palaeodiet at Zamostje 2, central 

Russia: Results of radiocarbon and stable isotope analyses. Quat. Int. 541, 89–103. 

https://doi.org/10.1016/j.quaint.2019.07.017 345 

Messager, E., Herrscher, E., Martin, L., Kvavadze, E., Martkoplishvili, I., Delhon, C., Kakhiani, K., Bedianashvili, G., 

Sagona, A., Bitadze, L., Poulmarc’h, M., Guy, A., Lordkipanidze, D., 2015. Archaeobotanical and isotopic 

evidence of Early Bronze Age farming activities and diet in the mountainous environment of the South Caucasus: a 

pilot study of Chobareti site (Samtskhe–Javakheti region). J. Archaeol. Sci. 53, 214–226. 

https://doi.org/10.1016/j.jas.2014.10.014 350 

Milella, M., Caspari, G., Laffranchi, Z., Arenz, G., Sadykov, T., Blochin, J., Keller, M., Kapinus, Y., Lösch, S., 2022. 

Dining in Tuva: Social correlates of diet and mobility in Southern Siberia during the 2nd–4th centuries CE. Am. J. 

Biol. Anthropol. 178, 124–139. https://doi.org/10.1002/ajpa.24506 

Motuzaite Matuzeviciute, G., Kiryushin, Y.F., Rakhimzhanova, S.Z., Svyatko, S., Tishkin, A.A., O’Connell, T.C., 2016. 

Climatic or dietary change? Stable isotope analysis of Neolithic–Bronze Age populations from the Upper Ob and 355 

Tobol River basins. The Holocene 26, 1711–1721. https://doi.org/10.1177/0959683616646843 

https://doi.org/10.5194/essd-2026-619
Preprint. Discussion started: 20 October 2026
c© Author(s) 2026. CC BY 4.0 License.



12 

 

Murphy, E.M., Schulting, R., Beer, N., Chistov, Y., Kasparov, A., Pshenitsyna, M., 2013. Iron Age pastoral nomadism and 

agriculture in the eastern Eurasian steppe: implications from dental palaeopathology and stable carbon and nitrogen 

isotopes. J. Archaeol. Sci. 40, 2547–2560. https://doi.org/10.1016/j.jas.2012.09.038 

Nikitin, A.G., Sokhatskyb, M., Kovaliukhc, M., Videikod, M., 2010. Comprehensive Site Chronology and Ancient 360 

Mitochondrial DNA Analysis from Verteba Cave – a Trypillian Culture Site of Eneolithic Ukraine. Interdiscip. 

Archaeol. Nat. Sci. Archaeol. I, 9–18. 

Nomokonova, T., Losey, R.J., Goriunova, O.I., Weber, A.W., 2013. A freshwater old carbon offset in Lake Baikal, Siberia 

and problems with the radiocarbon dating of archaeological sediments: Evidence from the Sagan-Zaba II site. Quat. 

Int. 290–291, 110–125. https://doi.org/10.1016/j.quaint.2012.06.007 365 

Papin, D., Svyatko, S., 2020. Structure of Paleodiets of Andronovo Culture Population in Altai By the Data of Isotopic 

Analysis (preliminary results). Teor. Prakt. Arkheologicheskikh Issled. 30, 71–76. 

https://doi.org/10.14258/tpai(2020)2(30).-05 

Papin, D., Svyatko, S., 2018. The Problem of the Emergence of Agriculture in the Upper Ob River Region Based on Data 

From Archaeology and Stable Isotope Analysis. Teor. Prakt. Arkheologicheskikh Issled. 20–25. 370 

https://doi.org/10.14258/tpai(2018)4(24).-02 

Piezonka, H., Kostyleva, E., Zhilin, M.G., Dobrovolskaya, M., Terberger, T., 2013. Flesh or fish? First results of 

archaeometric research of prehistoric burials from Sakhtysh IIa, Upper Volga region, Russia. Doc. Praehist. 40, 57–

73. https://doi.org/10.4312/dp.40.6 

Plomp, E., Stantis, C., James, H.F., Cheung, C., Snoeck, C., Kootker, L., Kharobi, A., Borges, C., Moreiras Reynaga, D.K., 375 

Pospieszny, Ł., Fulminante, F., Stevens, R., Alaica, A.K., Becker, A., De Rochefort, X., Salesse, K., 2022. The 

IsoArcH initiative: Working towards an open and collaborative isotope data culture in bioarchaeology. Data Brief 

45, 108595. https://doi.org/10.1016/j.dib.2022.108595 

Poshekhonova, O.E., Razhev, D.I., Slepchenko, S.M., Marchenko, Z.V., Adaev, V.N., 2019. DIETARY STRATEGIES OF 

NORTHERN SELKUPS IN THE 18th–19th CENTURIES. Vestn. Arheol. Antropol. ETNOGRAFII 121–139. 380 

https://doi.org/10.20874/2071-0437-2019-47-4-10 

Posit team, 2026. RStudio: Integrated Development Environment R. 

Ramsey, C.B., Schulting, R., Goriunova, O.I., Bazaliiskii, V.I., Weber, A.W., 2014. Analyzing Radiocarbon Reservoir 

Offsets Through Stable Nitrogen Isotopes and Bayesian Modeling: A Case Study Using Paired Human and Faunal 

Remains from the Cis-Baikal Region, Siberia. Radiocarbon 56, 789–799. https://doi.org/10.2458/56.17160 385 

Richards, M.P., Fuller, B.T., Hedges, R.E.M., 2001. Sulphur isotopic variation in ancient bone collagen from Europe: 

implications for human palaeodiet, residence mobility, and modern pollutant studies. Earth Planet. Sci. Lett. 191, 

185–190. https://doi.org/10.1016/S0012-821X(01)00427-7 

Romanova, L., Balter, V., Simon, L., Gerard, P., Pokatilova, N., Crubezy, E., 2019. Diet of autochthonous populations in 

Yakutia using isotopic, ethnographic, historical and archaeological data. J. Archaeol. Sci. Rep. 28, 102022. 390 

https://doi.org/10.1016/j.jasrep.2019.102022 

Rose, N.A., Shishlina, N.I., Leonova, N.V., 2022. Ceramics and seasonality: Mobile lifeways and ceramic production of the 

Catacomb population, lower don Eastern Europe. J. Archaeol. Sci. Rep. 46, 103651. 

https://doi.org/10.1016/j.jasrep.2022.103651 

Rountrey, A.N., Fisher, D.C., Vartanyan, S., Fox, D.L., 2007. Carbon and nitrogen isotope analyses of a juvenile woolly 395 

mammoth tusk: Evidence of weaning. Quat. Int. 169–170, 166–173. https://doi.org/10.1016/j.quaint.2006.08.002 

Salazar-García, D.C., Power, R.C., Rudaya, N., Kolobova, K., Markin, S., Krivoshapkin, A., Henry, A.G., Richards, M.P., 

Viola, B., 2021. Dietary evidence from Central Asian Neanderthals: A combined isotope and plant microremains 

approach at Chagyrskaya Cave (Altai, Russia). J. Hum. Evol. 156, 102985. 

https://doi.org/10.1016/j.jhevol.2021.102985 400 

Salesse, K., Fernandes, R., de Rochefort, X., Brůžek, J., Castex, D., Dufour, É., 2018. IsoArcH.eu: An open-access and 

collaborative isotope database for bioarchaeological samples from the Graeco-Roman world and its margins. J. 

Archaeol. Sci. Rep. 19, 1050–1055. https://doi.org/10.1016/j.jasrep.2017.07.030 

Samorodova, M.A., 2021. ON IMPACT OF THE BONE TYPE ON THE RESULTS OF PALEODIET 

RECONSTRUCTIONS ON THE BASIS OF THE STABLE ISOTOPE ANALYSIS. Краткие Сообщения 405 

Института Археологии КСИА 188–198. https://doi.org/10.25681/IARAS.0130-2620.263.188-198 

https://doi.org/10.5194/essd-2026-619
Preprint. Discussion started: 20 October 2026
c© Author(s) 2026. CC BY 4.0 License.



13 

 

Saveliev, N.A., Dudarek, S.P., Timoshchenko, A.A., Lokhov, D.N., 2020. Sosnovyi Mys Burial Ground in the Northern 

Angara Region: Analysis of the Mortuary Tradition and the Results of Radiocarbon Dating. Bull. Irkutsk State 

Univ. Geoarchaeology Ethnol. Anthropol. Ser. 34, 3–37. https://doi.org/10.26516/2227-2380.2020.34.3 

Scharlotta, I., Goude, G., Herrscher, E., Bazaliiskii, V.I., Weber, A.W., 2018a. Shifting weaning practices in Early Neolithic 410 

Cis-Baikal, Siberia: New insights from stable isotope analysis of molar micro-samples. Int. J. Osteoarchaeol. 28, 

579–598. https://doi.org/10.1002/oa.2708 

Scharlotta, I., Goude, G., Herrscher, E., Bazaliiskii, V.I., Weber, A.W., 2018b. “Mind the gap”-Assessing methods for 

aligning age determination and growth rate in multi-molar sequences of dietary isotopic data. Am. J. Hum. Biol. 30, 

e23163. https://doi.org/10.1002/ajhb.23163 415 

Scherbakov, N., Shuteleva, I., Leonova, T., Gorshkov, K., Golyeva, A., Baturina, A., 2018. New Approaches to Models of 

Gender Roles of the Late Bronze Age of the Southern Urals: Kazburun Archeological Microdistrict (on the Exaple 

of the Results of a Bioarcheological Analysis). Cамарский Научный Вестник 7, 275–282. 

Schulting, R.J., Bronk Ramsey, C., Bazaliiskii, V.I., Weber, A., 2015. Highly Variable Freshwater Reservoir Offsets Found 

along the Upper Lena Watershed, Cis-Baikal, Southeast Siberia. Radiocarbon 57, 581–593. 420 

https://doi.org/10.2458/azu_rc.57.18458 

Schulting, R.J., Snoeck, C., Begley, I., Brookes, S., Bazaliiskii, V.I., Bronk Ramsey, C., Weber, A., 2018. Using δ 2 H in 

Human Bone Collagen to Correct for Freshwater 14 C Reservoir Offsets: A Pilot Study from Shamanka II, Lake 

Baikal, Southern Siberia. Radiocarbon 60, 1521–1532. https://doi.org/10.1017/RDC.2018.56 

Shergin, D.L., Ivanov, G.L., 2019. New Radiocarbon Data for the Holocene Burial Complexes of the Angara and Upper 425 

Lena (on the Materials from the Funds of Irkutsk Regional Museum of Local Lore). Bull. Irkutsk State Univ. 

Geoarchaeology Ethnol. Anthropol. Ser. 28, 69–77. https://doi.org/10.26516/2227-2380.2019.28.69 

Shishlina, N., Kaverzneva, E., Fernandes, R., Sevastyanov, V., Roslyakova, N., Gimranov, D., Kuznetsova, O., 2016a. 

Subsistence strategies of Meshchera lowlands populations during the Eneolithic period – The Bronze Age: Results 

from a multidisciplinary approach. J. Archaeol. Sci. Rep. 10, 74–81. https://doi.org/10.1016/j.jasrep.2016.08.043 430 

Shishlina, N., Pankova, S., Sevastyanov, V., Kuznetsova, O., Demidenko, Yu., 2016b. Pastoralists and mobility in the 

Oglakhty cemetery of southern Siberia: new evidence from stable isotopes. Antiquity 90, 679–694. 

https://doi.org/10.15184/aqy.2016.92 

Shishlina, N., Roslyakova, N., Kolev, Y., Bachura, O., Kuznetsova, O., Kiseleva, D., Retivov, V., Tereschenko, E., 2020. 

Animals, metal and isotopes: Mikhailo-Ovsyanka I, the Late Bronze Age mining site of the steppe Volga region. 435 

Archaeol. Res. Asia 24, 100229. https://doi.org/10.1016/j.ara.2020.100229 

Shishlina, N., Sevastyanov, V., Hedges, R.E.M., 2012. Isotope ratio study of Bronze Age samples from the Eurasian Caspian 

Steppes, in: Kaiser, E., Burger, J., Schier, W. (Eds.), Population Dynamics in Prehistory and Early History. De 

Gruyter, pp. 177–198. 

Shishlina, N., Sevastyanov, V., Zazovskaya, E., Van Der Plicht, J., 2014. Reservoir Effect of Archaeological Samples from 440 

Steppe Bronze Age Cultures in Southern Russia. Radiocarbon 56, 767–778. https://doi.org/10.2458/56.16942 

Shishlina, N.I., 2014. YAMNAYA CULTURE GRAVES WITH STONE CIRCLES FROM THE LOWER DON REGION. 

Известия Самарского Научного Центра Российской Академии Наук 16, 285–290. 

Shishlina, N.I., Bobrov, A.A., Simakova, A.M., Troshina, A.A., Sevastyanov, V.S., Van Der Plicht, J., 2018. Plant food 

subsistence in the human diet of the Bronze Age Caspian and Low Don steppe pastoralists: archaeobotanical, 445 

isotope and 14C data. Veg. Hist. Archaeobotany 27, 833–842. https://doi.org/10.1007/s00334-018-0676-9 

Shishlina, N.I., Kovalev, D.S., Ibragimova, E.R., 2014. Catacomb culture wagons of the Eurasian steppes. Antiquity 88, 

378–394. https://doi.org/10.1017/S0003598X00101061 

Shishlina, N.I., Turetsky, M.A., van der Plicht, J., 2017. AMS-RADIOCARBON DATING OF SAMPLES FROM THE 

MIDDLE VOLGA ENEOLITHIC BURIAL GROUND LEBYAZHINKA V: DATA VERIFICATION AND 450 

INTERPRETATION. Известия Самарского Научного Центра Российской Академии Наук 19, 196–202. 

Shishlina, N.I., van der Plicht, J., Hedges, R.E.M., Zazovskaya, E.P., Sevastyanov, V.S., Chichagova, O.A., 2007. The 

Catacomb Cultures of the North-West Caspian Steppe: 14C Chronology, Reservoir Effect, and Paleodiet. 

Radiocarbon 49, 713–726. https://doi.org/10.1017/S0033822200042600 

https://doi.org/10.5194/essd-2026-619
Preprint. Discussion started: 20 October 2026
c© Author(s) 2026. CC BY 4.0 License.



14 

 

Shishlina, N.I., Zazovskaya, E.P., Van Der Plicht, J., Hedges, R.E.M., Sevastyanov, V.S., Chichagova, O.A., 2009. 455 

Paleoecology, Subsistence, and 14 C Chronology of the Eurasian Caspian Steppe Bronze Age. Radiocarbon 51, 

481–499. https://doi.org/10.1017/S0033822200055879 

Silaev, V.I., Belitskaya, A.L., Turkina, T.Yu., Smoleva, I.V., Khazov, A.F., Kiseleva, D.V., 2019. Environment and diet of 

the Early Medieval population of the European Northeast (according to isotopic-geochemical analysis of the 

anthropological materials from burial grounds of the V-VII centuries A.D.). Proc. Komi Sci. Cent. Ural Div. Russ. 460 

Acad. Sci. 3, 53–64. https://doi.org/10.19110/1994-5655-2019-3-53-64 

Solodovnikov, K.N., 2022. A complex study of anthropological materials of the Maitan burial ground of the Bronze Age 

Alakul Culture in Central Kazakhstan. Vestn. Arheol. Antropol. ETNOGRAFII 128–144. 

https://doi.org/10.20874/2071-0437-2022-57-2-10 

Svyatko, S.V., Polyakov, A.V., Soenov, V.I., Stepanova, N.F., Reimer, P.J., Ogle, N., Tyurina, E.A., Grushin, S.P., Rykun, 465 

M.P., 2017. Stable isotope palaeodietary analysis of the Early Bronze Age Afanasyevo Culture in the Altai 

Mountains, Southern Siberia. J. Archaeol. Sci. Rep. 14, 65–75. https://doi.org/10.1016/j.jasrep.2017.05.023 

Svyatko, S.V., Schulting, R.J., Mallory, J., Murphy, E.M., Reimer, P.J., Khartanovich, V.I., Chistov, Y.K., Sablin, M.V., 

2013. Stable isotope dietary analysis of prehistoric populations from the Minusinsk Basin, Southern Siberia, Russia: 

a new chronological framework for the introduction of millet to the eastern Eurasian steppe. J. Archaeol. Sci. 40, 470 

3936–3945. https://doi.org/10.1016/j.jas.2013.05.005 

Szegeda, S.P., Buzhilova, A.P., Dobrovolskaya, M.B., Potekhina, I.D., 2013. ANTHROPOLOGICAL EXAMINATION OF 

REMAINS FROM YAROSLAVL THE WISE SARCOPHAGUS. Вестник Московского Университета, 

Антропология 23, 40–51. 

Tishkin, A.A., Melkov, V.N., Simonova, G.V., 2018. ISOTOPIC COMPOSITION OF CARBON δ13C AND NITROGEN 475 

δ15N IN THE BURIED REMAINS FROM THE MOUNDS OF THE YALOMAN-II AND III SITES IN ALTAI. 

Сохранение И Изучение Культурного Наследия Алтайского Края 178–185. 

Tur, S.S., Svyatko, S.V., Nechvaloda, A.I., 2017. Cleft Lip Case in a Middle Bronze Age Young Man from Altai, Russia: 

Cleft Lip in a Middle Bronze Age Man. Int. J. Osteoarchaeol. 27, 276–287. https://doi.org/10.1002/oa.2538 

Van Der Haas, V.M., Garvie-Lok, S., Bazaliiskii, V.I., Weber, A.W., 2018. Evaluating sodium hydroxide usage for stable 480 

isotope analysis of prehistoric human tooth dentine. J. Archaeol. Sci. Rep. 20, 80–86. 

https://doi.org/10.1016/j.jasrep.2018.04.013 

Vasilyev, S., Puzanova, T., Vasilyev, D., Kurbanova, F., Rudenko, O., Borutskaya, S., Burova, N., Lokhova, O., 2021. 

Reconstruction of the natural environment of the Western Caspian region in the second half of the Holocene and the 

adaptation patterns of the ancient population. Int. J. Anthropol. 36, 119–137. 485 

https://doi.org/10.14673/IJA2021121075 

Vasilyev, S.V., Borutskaya, S.B., Rogovskoi, E.O., Berdnikova, N.E., Lipnina, E.A., Berdnikov, I.M., 2017. Report on 

Anthropological Finds on the Paleolithic Site Tuyana in the Tunka Rift Valley (Southwestern Cis-Baikal). 

Известия Иркутского Государственного Университета, Геоархеология. Этнология. Антропология 22, 150–

165. 490 

Velivetskaya, T.A., Smirnov, N.G., Kiyashko, S.I., Ignatiev, A.V., Ulitko, A.I., 2016. Resolution-enhanced stable isotope 

profiles within the complete tooth rows of Late Pleistocene bisons (Middle Urals, Russia) as a record of their 

individual development and environmental changes. Quat. Int. 400, 212–226. 

https://doi.org/10.1016/j.quaint.2014.12.011 

Ventresca Miller, A.R., Bragina, T.M., Abil, Y.A., Rulyova, M.M., Makarewicz, C.A., 2019a. Pasture usage by ancient 495 

pastoralists in the northern Kazakh steppe informed by carbon and nitrogen isoscapes of contemporary floral 

biomes 11. https://doi.org/10.1007/s12520-018-0660-4 

Ventresca Miller, A.R., Haruda, A., Varfolomeev, V., Goryachev, A., Makarewicz, C.A., 2020. Close management of sheep 

in ancient Central Asia: evidence for foddering, transhumance, and extended lambing seasons during the Bronze 

and Iron Ages. STAR Sci. Technol. Archaeol. Res. 6, 41–60. https://doi.org/10.1080/20548923.2020.1759316 500 

Ventresca Miller, A.R., Johnson, J., Makhortykh, S., Gerling, C., Litvinova, L., Andrukh, S., Toschev, G., Zech, J., le Roux, 

P., Makarewicz, C., Boivin, N., Roberts, P., 2021. Re-evaluating Scythian lifeways: Isotopic analysis of diet and 

mobility in Iron Age Ukraine. PLoS ONE 16. https://doi.org/10.1371/journal.pone.0245996 

https://doi.org/10.5194/essd-2026-619
Preprint. Discussion started: 20 October 2026
c© Author(s) 2026. CC BY 4.0 License.



15 

 

Ventresca Miller, A.R., Johnson, J.A., Makhortykh, S., Litvinova, L., Taylor, T., Rolle, R., Makarewicz, C.A., 2019b. 

Mobility and diet in the Iron Age Pontic forest-steppe: A multi-isotopic study of urban populations at Bel’sk. 505 

Archaeometry 61, 1399–1416. https://doi.org/10.1111/arcm.12493 

Waters-Rist, A.L., Bazaliiskii, V.I., Weber, A.W., Katzenberg, M.A., 2011. Infant and child diet in Neolithic hunter-fisher-

gatherers from cis-baikal, Siberia: Intra-long bone stable nitrogen and carbon isotope ratios. Am. J. Phys. 

Anthropol. 146, 225–241. https://doi.org/10.1002/ajpa.21568 

Waters-Rist, A.L., Faccia, K., Lieverse, A., Bazaliiskii, V.I., Katzenberg, M.A., Losey, R.J., 2014. Multicomponent analyses 510 

of a hydatid cyst from an Early Neolithic hunter–fisher–gatherer from Lake Baikal, Siberia. J. Archaeol. Sci. 50, 

51–62. https://doi.org/10.1016/j.jas.2014.06.015 

Waters-Rist, A.L., Losey, R.J., Nomokonova, T., Turkin, G.V., Goriunova, O.I., 2016. The First Stable Isotope Analyses of 

Late Holocene Pastoralists in Cis-Baikal and their Radiocarbon Dating. ЖУРНАЛ Известия Иркутского 

Государственного Университета, Геоархеология. Этнология. Антропология 18, 90–109. 515 

Weber, A.W., Schulting, R.J., Ramsey, C.B., Bazaliiskii, V.I., 2016. Biogeochemical data from the Shamanka II Early 

Neolithic cemetery on southwest Baikal: Chronological and dietary patterns. Quat. Int. 405, 233–254. 

https://doi.org/10.1016/j.quaint.2016.01.031 

Weber, A.W., White, D., Bazaliiskii, V.I., Goriunova, O.I., Savel’ev, N.A., Anne Katzenberg, M., 2011. Hunter–gatherer 

foraging ranges, migrations, and travel in the middle Holocene Baikal region of Siberia: Insights from carbon and 520 

nitrogen stable isotope signatures. J. Anthropol. Archaeol. 30, 523–548. https://doi.org/10.1016/j.jaa.2011.06.006 

White, J.A., Schulting, R.J., Hommel, P., Moiseyev, V., Khartanovich, V., Bronk Ramsey, C., Weber, A.W., 2021. Turning 

eastward: New radiocarbon and stable isotopic data for Middle Holocene hunter-gatherers from Fofanovo, Trans-

Baikal, Siberia. Archaeol. Res. Asia 28, 100323. https://doi.org/10.1016/j.ara.2021.100323 

Wickham, H., 2016. tidyverse: Easily Install and Load the “Tidyverse.” https://doi.org/10.32614/CRAN.package.tidyverse 525 

Wickham, H., 2010. reshape2: Flexibly Reshape Data: A Reboot of the Reshape Package. 

https://doi.org/10.32614/CRAN.package.reshape2 

Wickham, H., Chang, W., Henry, L., Pedersen, T.L., Takahashi, K., Wilke, C., Woo, K., Yutani, H., Dunnington, D., Van 

Den Brand, T., 2007. ggplot2: Create Elegant Data Visualisations Using the Grammar of Graphics. 

https://doi.org/10.32614/CRAN.package.ggplot2 530 

Wickham, H., François, R., Henry, L., Müller, K., Vaughan, D., 2014. dplyr: A Grammar of Data Manipulation. CRAN: 

Contributed Packages. https://doi.org/10.32614/cran.package.dplyr 

Yavorskaya, L., Antipina, E., Engovatova, A., Zaytseva, G., Institute of History of Material Culture of RAS, 2015. The 

Stable Isotopes of Carbon and Nitrogen in the Bones of Domestic Animals From Three Cities of the European Part 

of Russia: First Results and Interpretations. Vestn. Volgogr. Gos. Univ. Ser. 4 Istor. Reg. Mezhdunarodnye Otnos. 535 

54–64. https://doi.org/10.15688/jvolsu4.2015.1.6 

Zubova, A.V., Batanina, O.V., Panov, V.S., Stepanov, A.D., Kishkurno, M.S., 2017. MATTA, A NEOLITHIC BURIAL IN 

CENTRAL YAKUTIA. RESULTS OF AN ANTHROPOLOGICAL ANALYSIS. Vestn. Arheol. Antropol. 

ETNOGRAFII 79–89. https://doi.org/10.20874/2071-0437-2017-39-4-079-089 

 540 

https://doi.org/10.5194/essd-2026-619
Preprint. Discussion started: 20 October 2026
c© Author(s) 2026. CC BY 4.0 License.


