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E. Yu. Tereschenko, A. M. Antipin, V. B. Kvartalov, A. V. Mandrykina, S. Yu. Monakhov. E. V. Kuznetsova, O.A. Alekseeva

Complex Analysis of Thasos Amphorae and Stamps Fabrics According to Phase and Elemental
Composition Data

The paper presents the results of studying of the Thasian amphorae fabrics of the second quarter of the 5" — end of the
4% century BC, whose belonging to the island’s products was established on the basis of morphological features of vessels
and, in some cases, due to the presence of stamps. A complex approach was used to study amphorae fragments, including
the methods of integral (X-ray phase analysis, inductively coupled plasma mass spectrometry) and local (electron microscopy)
characterization of the structure and composition. The proven set of methods made it possible to obtain reliable data on
the mineral (phase), basic and trace chemical composition of the samples, as well as to study the composition of the fabric
base of the samples ceramic body, excluding the influence of mineral impurities and leaners. The analysis of the experimental
results allowed to group the objects into separate groups in accordance with the features of the mineralogical and elemental
composition. Based on the comparison of the characteristics of these groups with geological and archaeological information
about the island of Thasos, the authors advance a hypothesis with a clarification of the origin of Thasos amphorae, namely,
their manufacturing in workshops on the eastern and southern coasts of the island.

E. Yu. Tereschenko, A. M. Antipin, V. B. Kvartalov, A.V. Mandrykina, S. Yu. Monakhov. E. V. Kuznetsova, O.A. Alekseeva

Analiza complexa a argilelor amforelor si stampilelor de Thasos in baza datelor componentei de faza si
elemente

in lucrare sunt prezentate rezultatele studierii argilelor amforelor de Thasos din sfertul doi al sec. V - sfarsitul sec. IV .e.n,,
apartenenta carora in cadrul productiei insulei a fost stabilitd in baza particularitatilor morfologice ale vaselor si Tn cazuri
aparte, gratie prezentei stampilelor. Pentru cercetare este utilizata abordarea complexd, care include metodele caracterizarii
integrale (analiza roentgen-fazica, spectrometria de masa cu plasma legata inductiv) si locale (metodele microscopiei elec-
tronice) a structurii si componentei materialelor ceramice. Totalitatea metodelor prelucrate ne-a permis sa obtinem date
autentice privind componenta minerala (fazicd), de baza si micro-amestecurile probelor, precum si sa studiem componenta
bazei argiloase a probelor cu excluderea influentei amestecurilor minerale si a degresantilor. Analiza rezultatelor obtinute
experimental a permis sa scoatem n evidenta grupuri de obiecte cu particularitati exprimate ale componentei minerale si

The paper was partially supported by the RFBR grant ofi-m No. 17-29-04201 (in terms of the study of antique ceramics),
within the framework of the state assignment of the Federal Research Institute “Crystallography and Photonics” of the Russian
Academy of Sciences in terms of the development of methods of characterization of multiphase multicomponent systems.
Attribution and analysis of ceramic material was carried out within the framework of the State Task of the Ministry of Science
and Higher Education of the Russian Federation FSRR-2023-0006 M Lucrarea a fost indeplinita cu sustinerea partiala a
grantului FRCF ofi-m nr. 17-29-04201 (partea de studiere a ceramicii antice), in cadrul sarcinii de stat a CFSC ,Cristalografia
si fotonica” al ASR in compartimentul dezvoltarii metodelor caracterizarii sistemelor polifazice policomponente. Atribuirea
si analiza materialului ceramic a fost efectuata in cadrul Sarcinii de Stat a Ministerului pentru stiinta si studii superioare
al FR FSRR-2023-0006 M Pa6oTa BbIMOMHEHA MPU YacTUYHOWM nopaepHke rpaHta POOU opu-m N217-29-04201 (B yacTu
MCCNe0BaHNA aHTUYHOW KepaMuKu), B paMKax rocyaapctseHHoro 3afanua ®HUL, “Hpuctannorpadua n potoHmka” PAH
B 4aCTU Pa3BUTWA METOLOB XapaKTepusaunn MHOrohasHbIX MHOFOKOMIMOHEHTHBIX CUCTeM. ATPUBYLIMA U aHaIM3 KepaMmyecKoro
MaTtepuana npoBefeH B pamMKax focsagaHua MuHucTepcTBa Hayku 1 Bbicluero obpasosanua PO FSRR-2023-0006
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HomMnneKcHbI aHanu3 TKaHel amdop u kneim dacoca
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JIATb HECKOJIbKO Haubosiee 3HAUMMBIX, Ha Halll
B3I/Isi7I, (PAaKTOPOB.

OctpoB ®acoc B OCHOBHOM COCTOMT U3 Me-
TamMop(hHUeCKUX O0Ca/IOYHBIX TI0pOfl, MpaMop-
HBbIX U THeHCOBBIX KOMILIEKCOB, TO3TOMY, CO-
[7IaCHO JJaHHBIM P®A, K 00ILUM 0COBEHHOCTSIM
(hacocckolt KepaMHUKU MOXXHO OTHECTHU TIPHUCYT-
CTBHE MUHEPAJIOB IPyMIbl aM(pub0IoB, 30T,
KaslbL[UTa, KIMHOX/IOpa U KhaHuTa. TakkKe MOX-
HO OTMETUTb OTHOCHUTE/IbHO BBICOKOE MPOLIeHT-
HOe coJiep)KaHve CTFOUCTBIX MUHEpasoB, UTo
TIO/ITBEPXKJAETCST TIPUCYTCTBHEM OOJIBIIIOTO KO-
JIMYeCTBa YellTyHuaThiX BK/TFOUEHUM C BBHICOKUM
copepxanveM K u Mg, no ganHeiM POM/OPM.
K xapakTepHbIM 0OCOOEHHOCTSIM TIPUMECHOTO
3/IeMEHTHOTO COCTaBa, OTpe/ie/IeHHOT0 MeTOo/IoM
MC-UCII, MO)XHO OTHECTH HEeOOJIBIIIOE COZEp-
JKaHWe DY[HBIX 3/1eMeHTOB, Takux Kak: Co, Ni,
Cr, Sr, Cu. IlpucyrcTBre B KepaMHU4yeCKOM Te-
CTe Ka/IbLUTa, 0 JaHHbM PDA, cBHZIETE/NBCTBY-
€T 0 HU3KOM TeMIieparype ofKura KepaMmuJecKo-
ro Marepuana (ropsiaka 750—850°C). CoBokyTI-
HOCTb TIONTYUeHHBIX [JaHHBIX CBU/IETEbCTBYET,

YTO B TIpe/ie/iaX Mepruoia U3rOTOB/IEHHUS U3yUeH-
HbIX amdop (470—300 IT. 0 H.3.) Ha OCTpOBe
He TIPOM30IIUIO CePhe3HBIX U3MEHEHH B TeXHO-
JIOTUU U3TOTOBJIEHHST (POPMOBOYHOTO TECTA.

Jlokanu3aiust 00paslioB B Tpefenax OCTpO-
Ba MPOBe/IeHa Ha OCHOBe Ie0/IOrMYeCKUX IAHHBIX
U CBeZIeHNH 00 M3BECTHBIX MECTOPOKIEHHUSIX Me-
Ta/ymueckux pya. Ilo pesynbraram HMCC/iefoBa-
HU 00pasiibl MOKHO Pa3/ie/uTh Ha fIBe IPyTl-
TIbI U C OOJIBILION JJ0/IeH BEPOSITHOCTHA OTHECTH HX
K IO>KHOM ¥ BOCTOYHOM YaCTsIM OCTPOBa COOTBET-
CTBEHHO, T7ie ObUTM 00HAPY’>KeHb! aHTUYHbIE TOH-
yapHble MacTepckue. Heckosbko 00pa3iioB Hellb-
3 OZJHO3HAUHO OTHECTU K TOW WM WHOMW Tpym-
Te, OIHAKO WX TIPUHAZJIEXKHOCTb K (hacoCCKOM
KepaMUKe He BbI3bIBaeT COMHeHH. CTOUT OTMe-
THUTh, YTO pacripefiesieHre 00pa3LoB 10 IPyraM
U UX reorpaduueckas JIOKam3arys HeBO3MOXK-
HBI TI0 /IAHHBIM OTZENLHBIX METOJIOB, U TOJBLKO
DIyOOKUN CTaTUCTUUECKWM aHalu3 COBOKYITHO-
CTH BCEX pe3y/IbTaToB MO3BOJISIET Je/1aTh BBIBO/BI
00 ¥X TMPUHAZJIEXHOCTH K OMpe/ie/IeHHbIM Ma-
CTEpPCKUM.

JIuTeparypa

Abpamos A.TI. 2020. I'peueckue amepopbt 6—5 68. 00 H. 3.
8 CesepHom IIpuuepHomopbe. MOCKBa: YHUBEpPCH-
TetT [Imutpus Ioxxapckoro.

AntrnuH A.M., Kgsapranos B.b., Csetoropos P./I., Ce-
pervH A.1O., ®enocee H.®., Tepewenxko E.1O.,
Anekceesa O. A., fAuuimHa E. B. 2019. PenTtreHoB-
CKYe, CUHXPOTPOHHbIe 1 MacC-ClIeKTPOMeTprUecKye
MeTO/IbI B FICC/Ie[JOBAaHMY KepaMHUUeCKHX 0OBeKTOB
Ky/IBTypHOTO Hacienust. Kpucmanioepagus 64 (3),
484—493. Doi: 10.1134/S0023476119030032.

I'pum P.E. 1956. MuHepanoeus 2nuH. Mocksa: W3narensb-
CTBO MHOCTPaHHOM JIUTEepaTypbl.

Opun B. A., Koccosekas A. T 1991. I'tunucmbie MuHepanbi:
c1100bl, X10pumbl. Mockea: Hayka.

Kary B.1. 2007. I'peueckue KepamuuecKue KieliMa 3noxu
KAAQCCUKU U 3/IUHU3MA (ONbIM KOMIIEKCHO20 U3yue-
Hus1). Cumdeporions; Kepub: KpeiMckoe oteneHvie
MuctutyTta BocrokoBesienrst HAHY; Lientp apxeo-
JIOTUYeCKUX UccrefjoBaHui «/lemeTpar.

Kotenbhukos /1. [1., Konroxos A.W. 1986. I'tuHucmbie mu-
Hepa/ibl 0cadouHblx nopod. Mocksa: Hezpa.

Mangpeikusa A.B., Xwmenenus [I.H., Kono6sumna H.H.,
BacunbeB A.JI., Cmekanosa T.H., ®enocees H. ®.,
Tepewjenko E.}O.,  Anekceesa O.A., Aupum-
Ha E.B. 2018. VccnenoBaHust aHTUYHOM KPbIMCKOM
KepaMUK{A MeTOJJaMU 3/1eKTPOHHOM MMKPOCKOIIHU.
Kpucmannoepagus 63 (5), 832—841.

Monopys B. ., MeubHukosa JI1. H. 2015. Teopust 1 npak-
THKa WCC/Ie/JOBaHUs JjpeBHelillleli KepaMUKU: Tpa-
IWLIMOHHBIe W HoBelme Metogel. CHB 3 (12),

122—127.
Monaxoe C.FO. 2003. TIpeueckue ameopbt e Ilpu-
uepHoMOpbe:  munosnoaus  amgop  eedywjux

YeHmpOos-3KCnopmepos8 moeapos 8 Kepamuyeckol
mape. MockBa: Kummepua; Caparos: CI'Y.
MonaxoB C.}0., Mapuenko .., Jlumbepuc H.}O., Kys-
Hewosa E. B., Uypekosa H.b. 2021. Amcpopn! Ilpu-
KybaHckoeo Hekpononst IV — nauana III 8. 0o H.>.

(u3 cobpanus KpacHoddapckozo 20cy0apcmeeHHO20
UCMOPUKO-apXeono2uleckozo  My3esi-3anoseoHuKd
umeHu E. . Peauybiva). Caparos: OO0 «Bosran.

Crepnenko 3.B., JlorsuHoBa T.B. 2016. ITempoepacpus.
Yuebnoe rocobue. CtaBporionb: CKOY.

Tepewerxo E. 0., 3aBazckas U. A., Antunus A. M., Ksap-
tanoB B.B., Mangpeikuna A.B., Jlo6oza A.1O.,
XwmenenvH 1. H., Bacumees A.JL., Auymmnza E.B.,
AnexceeBa O.A. 2020. EcrecTBeHHO-HayuHble KC-
C/efioBaHusl KepaMuKU U3 Ocku-Kepmena. Kpu-
cmannoepagus 65 (2), 314—324.

Tepewerxo E.FO., Anturiue A. M., Bacunses A.JI., Ksap-
tanos B.b., Maunzpsikuna A.B., Monaxos C.1O.,
Xwmenenus [T.H.,, YepHobaxtosa E.B., Asekcee-
Ba O.A., Ampmmna E.b. 2020. Metozonorus pas-
HOMacIUTabHBIX ~ WCCIeOBaHUKA — KepaMHYecKHX
apreaktoB. BecmHuk «FMcmopusi Kepamuku» 2,
162—164. Doi: 10.25681/iaras.2020.978-5-94375-
316-9.162-184.

Hermun FO.B., Bonkosa E.B. 2010. Ponb ecrecTBeHHO-
HayuHbIX MeTOZIOB B M3yUYeHHU JpeBHel KepaMUKU
KakK MCTOUHHMKA cTopuueckolt MHpopmayu. ASAE
4 (44). 52—59.

Uyxpos ®.B. 1972. Munepaabl. Tom 3. Bem. 1. Mocksa:
Hayka.

Uyxpos ®.B. 1992. Munepanbl. Tom 4. Beim. 2. Mocksa:
Hayxka.

Badawy W.M., Dmitriev A.Y., Koval V.Y, Smirnova V.S.,
Chepurchenko O.E., Lobachev V.V,, Belova M.O.,
Galushko A.M. 2022. Formation of reference groups
for archaeological pottery using neutron activation
and multivariate statistical analyses. Archaeometry
64, 1377—1393. Doi: 10.1111/arcm.12793.

BonA.-M., BonA. 1957. Les timbres amphoriques de
Thasos. Paris: Boccard.

Belfiore C.M., La Russa M.F.,, BarcaD., GalliG., Pez-
zino A., Ruffolo S.A., Viccaro M., Fichera G.V,,
2014. A trace element study for the provenance



226

E.10. TepeweHko, A.M. AnTunuH, B.B. KBapTtanos, A.B. MaHapbikuHa u ap.

Stratum plus

attribution of ceramic artefacts: the case of Dres-
sel 1 amphorae from a late-Republican ship. Jour-
nal of Archaeological Science 43, 91—104. Doi:
10.1016/j.jas.2013.12.015.

Bestmann M., Kunze K., Matthews A. 2000. Evolution of
a calcite marble shear zone complex on Thassos Is-
land, Greece: Microstructural and textural fabrics
and their kinematic significance. Journal of Struc-
tural Geology V.22 (11), 1789—1807. Doi: 10.1016/
S0191-8141(00)00112-7.

Brun J.-P., Sokoutis D. 2007. Kinematics of the Southern
Rhodope Core Complex (North Greece). Interna-
tional Journal of Earth Sciences V. 96 (6), 1079—
1099.

Dupont P. 2021. Lesbos Wine: OINOX AY®OII'ENHX or
regional Vintage spread throughout the lesbian
sphere? Materiale si Cercetdri Arheologice (Serie
noud) XVII, 71—85.

Fabbri B., Gualtieri S., Shoval S. 2014. The presence of cal-
cite in archeological ceramics. Journal of the Euro-
pean Ceramic Society V. 34, No. 7, 1899—1911.

GarlanY. 1979. Koukos. Données nouvelles pour une
nouvelle interpretation des timbres amphoriques
thasiens. Bulletin de Correspondance Hellénique.
Suppl. V, 213—266.

GarlanY. 1999. Les timbres amphoriques de Thasos.
Vol.I. Timbres Protothasiens et Thasiens anciens.
Paris: Ecole Francaise d’ Athénes.

Garlan Y. 2004—2005. En visitant et revisitant les ateliers
amphoriques de Thasos. Bulletin de Correspon-
dance Hellénique. 128—129. Paris. P. 269—329.

Lawall M., Tzochev C. 2020. New research on Aegean &
Pontic transport amphorae of the ninth to first cen-
tury BC, 2010—2020. Archaeological Reports 66,
2019—2020, 117—144.

Leontakianakos G., Baziotis I., Profitis E., Chatzitheodo-
ridis E., Tsimas S. 2013. Assessment of the quality
of calcination of marbles from Thassos Island using
Raman spectroscopy and X-Ray Diffraction. Bul-
letin of the Geological Society of Greece V. 47 (3),
2040—2049. Doi: 10.12681/bgsg.11088.

Maritan L. 2019. Archaeo-ceramic 2.0: investigating ancient
ceramics using modern technological approaches.
Archaeological and Anthropological Science 11 (10),
5085—5093. Doi: 10.1007/512520-019-00927-z.

Petricek V., Dusek M., Palatinus L. 2014. Crystallographic
Computing System JANA2006: General Features.
Zeitschrift fiir Kristallographie — Crystalline Mate-
rials 229, 345—352. Doi: 10.1515/zkri-2014-1737.

Picon M., GarlanY. 1986. Recherches sur I’implantation
des ateliers amphoriques a Thasos et analyse de la
pate des amphores thasiennes. BCH. Suppl. XIIL

N26. 2023

287—309.

Santos Y., Kondopoulou D., Papadopoulou L., Saridaki N.,
Aidona E., Rathossi C., Serletis C. 2020. An archae-
ometric contribution to the study of Late Classic-
Hellenistic ceramics of Northern Greece. Journal of
Archaeological Science: Reports V. 29, 1—15. Doi:
10.1016/j.jasrep.2019.102097.

StatSoft, Inc. 2012. SneKmpoHHbIil yuebHUK No cmamucmu-
ke. Mocksa: StatSoft. URL: http://www.statsoft.ru/
home/textbook/default.htm.

Sezgin Y. 2012. Arkaik Dénem Ionia Uretimi Tigari Ampho-
ralar. Istanbul: Ege Yayinlari.

Tarantola A., Voudouris P., Eglinger A., Christophe Schef-
fer C., Trebus K., Bitte M., Rondeau B., Mavrogo-
natos C., Graham I., Etienne M., Peiffert C. 2019.
Metamorphic and Metasomatic Kyanite-Bearing
Mineral Assemblages of Thassos Island (Rhodope,
Greece). Minerals 9 (4). 252, 1—32. Doi: 10.3390/
min9040252.

Tite M. S. 2016. History of Scientific Research. The Oxford
Handbook of Archaeological Ceramic Analysis. Ox-
ford Publ.

Tzochev C. 2016. Amphora Stamps from Thasos/The Athe-
nian Agora (XXXVII). Princeton.

Vason M., Martin S. 1993. Metamorphosed iron-manganese
deposits from the island of Thassos (Western Rho-
dope region, northern Greece). Ofioliti 18. 181—
186.

Voudouris P., Mavrogonatos C., Graham 1., Giuliani G.,
Tarantola A., Melfos V., Karampelas S., Kateri-
nopoulos A., Magganas A. 2019. Gemstones of
Greece: Geology and Crystallizing Environments.
Minerals V, 9 (8), 461, 1—30. Doi: 10.3390/
min9080461.

De Wall H., Bestmann M., Ullemeyer K. 2000. Anisotropy
of diamagnetic susceptibility in Thassos marble: A
comparison between measured and modeled data.
Journal of Structural Geology V.22 (11—12),1761—
1771. Doi: 10.1016/S0191-8141(00)00105-X.

Wawrzenitz N., Krohe A. 1998. Exhumation and doming of
the Thasos metamorphic core complex (S. Rhodope,
Greece): structural and geochronological constraints.
Tectonophysics V. 285. Is. 3—4, 301—322.

Whitbread I.K. 1995. Greek Transport Amphorae. A Pet-
rological and Archaeological Study. Athens: Fitch
Laboratory, British School at Athens.

Zachos S. Geologycal map of Greece, Thassos sheet. 1982.
URL:  https://www.worldcat.org/title/geological-
map-of-greece-thassos-sheet-phyllo-thasos-in-
stitogto-geologikon-kai-metalletikoi-ereunon-i-
geologiki-chartografioi-egiye-apo-to-s-zachos/
oclc/492645828.

References

Abramov, A.P. 2020. Grecheskie amfory 6—>5 vv. do n. e. v Severnom
Prichernomor’e (Greek Amphorae of the 6"—5" Centuries
BC in the Northern Black Sea Region). Moscow: Dmitry
Pozharsky University (in Russian).

Antipin, A.M., Kvartalov, V.B., Svetogorov, R.D., Seregin, A. Yu.,
Tereshchenko, E. Yu., Alekseeva, O.A., latsishina, E.B.,
Fedoseev, N.F. 2019. In Crystallography Reports 64 (3),
515—523. Doi: 10.1134/S1063774519030039

Grim, R. E. 1956. Mineralogiia glin (Mineralogy of Clays). Moscow:
“Izdatel’stvo inostrannoi literatury” Publ. (in Russian).

Drits, V.A., Kossovskaia, A.G. 1991. Glinistye mineraly: sliudy,
khlority (Clay Minerals: Micas, Chlorites). Moscow:
“Nauka” Publ. (in Russian).

Kac, V.I. 2007. Grecheskie keramicheskie kleima epokhi klassiki i
ellinizma (opyt kompleksnogo izucheniia) (Greek Ceramic
Classic and Hellenistic Stamps (a Complex Study)). Series:

Bosporos Studies XVIIIL. Simferopol; Kerch: National
Academy of Sciences of Ukraine, Instutute of Oriental
Studies, Crimean Branch; “Demetra” Publ. (in Russian).

Kotel’nikov, D.D., Koniukhov, A.I. 1986. Glinistye mineraly osa-
dochnykh porod (Clay Minerals of Sedimentary Rocks).
Moscow: “Nedra” Publ. (in Russian).

Mandrykina, A.V., Kolobylina, N.N., Vasil’ev, A.L., Smekalova,
T.N., Tereshchenko, E. Yu., Yatsishina, E.B., Khmele-
nin, D.N., Alekseeva, O.A., Fedoseev, N.F., 2018. In
Crystallography Reports 63(5), 849—858. Doi: 10.1134/
S$106377451805019X.

Molodin, V.1, Myl'nikova, L.N. 2015. In Samarskii nauchnyi vestnik
(Samara Scientific Bulletin) 3 (12), 122—127 (in Russian).

Monakhov, S. Yu. 2003. Grecheskie amfory v Prichernomor’e. Ti-
pologiia amfor vedushchikh tsentrov-eksporterov tovarov v
keramicheskoi tare. Katalog-opredelitel’ (Greek Ampho-



Stratum plus

HomMnneKcHbI aHanu3 TKaHel amdop u kneim dacoca

227

N26. 2023

rae in the Pontic Region. Typology of Amphorae of the
Main Ceramic Ware Exporting Centers. Catalogue and
Guide). Moscow: “Kimmerida” Publ.; Saratov: Saratov
State University (in Russian).

Monakhov, S. Yu., Marchenko, I.1., Limberis, N. Yu., Kuznetsova,
E.V,, Churekova, N.B. 2021. Amfory Prikubanskogo nek-
ropolia IV — nachala IIT v. do n.e. (iz sobraniia Krasno-
darskogo gosudarstvennogo istoriko-arkheologicheskogo
muzeia-zapovednika imeni E.D. Felitsyna) (Amphorae of
the Prikubansky Necropolis of the 4" — Early 3 Centu-
ries BC: from the Collection of the Krasnodar State His-
torical and Archaeological Museum-Reserve named after
E.D. Felitsyn). Saratov: “Volga” Ltd (in Russian).

Sterlenko, Z.V., Logvinova, T.V. 2016. Petrografiia (Petrography).
Textbook. Stavropol: North Caucasus Federal University
(in Russian).

Tereshchenko, E. Yu., Antipin, A.M., Kvartalov, V.B., Khmele-
nin, D.N., Vasil’ev, A.L., Alekseeva, O.A., Mandrykina,
A.V, Loboda, A. Yu., Yatsishina, E.B., Zavadskaia, I.A.
2020. In Crystallography Reports 65 (2), 314—323. Doi:
10.1134/51063774520020261.

Tereschenko, E. Yu., Antipin, A.M., Vasil’ev, A. L., Kvartalov, V.K.,
Mandrykina, A.V., Monakhov, S. Yu., Khmelenin, D.N.,
Chernobakhtova, E. V., Alekseeva, O.A., Yatsishina, E.B.
2020. In Vestnik «Istoriia keramiki» (Bulletin “History of
Ceramics”) 2, 162—164. Doi: 10.25681/iaras.2020.978-5
-94375-316-9.162-184 (in Russian).

Tsetlin, Yu.B., Volkova, E.V. 2010. In Arkheologiia, etnografiia i
antropologiia Evrazii (Archaeology, Ethnology & Anthro-
pology of Eurasia) 4 (44). 52—59 (in Russian).

Chukhrov, F. V. 1972. Mineraly (Minerals). Vol. 3. Issue 1. Moscow:
“Nauka” Publ. (in Russian).

Chukhrov, F. V. 1992. Mineraly (Minerals). Vol. 4. Issue 2. Moscow:
“Nauka” Publ. (in Russian).

Badawy, W.M., Dmitriev, A.Y., Koval, V.Y., Smirnova, V.S., Chep-
urchenko, O.E., Lobachev, V. V., Belova, M. O., Galushko,
A.M. 2022. Formation of reference groups for archaeo-
logical pottery using neutron activation and multivariate
statistical analyses. Archaeometry 64, 1377—1393. Doi:
10.1111/arcm.12793.

Bon, A.-M., Bon, A. 1957. Les timbres amphoriques de Thasos.
Paris: Boccard.

Belfiore, C.M., La Russa, M.F., Barca, D., Galli, G., Pezzino, A.,
Ruffolo, S.A., Viccaro, M., Fichera, G.V. 2014. A trace
element study for the provenance attribution of ceramic ar-
tefacts: the case of Dressel 1 amphorae from a late-Repub-
lican ship. Journal of Archaeological Science 43, 91—104.
Doi: 10.1016/.jas.2013.12.015.

Bestmann, M., Kunze, K., Matthews, A. 2000. Evolution of a cal-
cite marble shear zone complex on Thassos Island, Greece:
Microstructural and textural fabrics and their kinematic
significance. Journal of Structural Geology V.22 (11),
1789—1807. Doi: 10.1016/S0191-8141(00)00112-7.

Brun, J.-P., Sokoutis, D. 2007. Kinematics of the Southern Rhodope
Core Complex (North Greece). International Journal of
Earth Sciences V. 96 (6), 1079—1099.

Dupont, P. 2021. Lesbos Wine: OINOX AY®II'ENHZ or region-
al Vintage spread throughout the lesbian sphere? Materiale
si Cercetdri Arheologice (Serie noud) XVII, 71—85.

Fabbri, B., Gualtieri, S., Shoval, S. 2014. The presence of calcite in
archeological ceramics. Journal of the European Ceramic
Society V. 34, No. 7, 1899—1911.

Garlan, Y. 1979. Koukos. Données nouvelles pour une nouvelle in-
terpretation des timbres amphoriques thasiens. Bulletin de
Correspondance Hellénique. Suppl. V, 213—266.

Garlan, Y. 1999. Les timbres amphoriques de Thasos. Vol. I. Timbres
Protothasiens et Thasiens anciens. Paris: Ecole Frangaise
d’Athénes.

Garlan, Y. 2004—2005. En visitant et revisitant les ateliers am-
phoriques de Thasos. Bulletin de Correspondance Hellé-

nique. 128—129. Paris. P. 269—329.

Lawall, M., Tzochev, C. 2020. New research on Aegean & Pon-
tic transport amphorae of the ninth to first century BC,
2010—2020. Archaeological Reports 66, 2019—2020,
117—144.

Leontakianakos, G., Baziotis, I., Profitis, E., Chatzitheodoridis,
E., Tsimas, S. 2013. Assessment of the quality of cal-
cination of marbles from Thassos Island using Raman
spectroscopy and X-Ray Diffraction. Bulletin of the Geo-
logical Society of Greece V. 47 (3), 2040—2049. Doi:
10.12681/bgsg.11088.

Maritan, L. 2019. Archaeo-ceramic 2.0: investigating ancient ce-
ramics using modern technological approaches. Archaeo-
logical and Anthropological Science 11 (10), 5085—5093.
Doi: 10.1007/s12520-019-00927-z.

Petricek, V., Dusek, M., Palatinus, L. 2014. Crystallographic Com-
puting System JANA2006: General Features. Zeitschrift fiir
Kristallographie — Crystalline Materials 229, 345—352.
Doi: 10.1515/zkri-2014-1737.

Picon, M., Garlan, Y. 1986. Recherches sur I’implantation des ate-
liers amphoriques a Thasos et analyse de la pate des am-
phores thasiennes. BCH. Suppl. XIII. 287—309.

Santos, Y., Kondopoulou, D., Papadopoulou, L., Saridaki, N., Ai-
dona, E., Rathossi, C., Serletis, C. 2020. An archaeometric
contribution to the study of Late Classic-Hellenistic ceram-
ics of Northern Greece. Journal of Archaeological Science:
Reports V. 29, 1—15. Doi: 10.1016/j.jasrep.2019.102097.

StatSoft, Inc. 2012. Elektronnyi uchebnik po statistike (Elec-
tronic Textbook of Statistics). Moscow: StatSoft. URL:
http://www.statsoft.ru/home/textbook/default.htm (in Rus-
sian).

Sezgin, Y. 2012. Arkaik Dénem Ionia Uretimi Tigari Amphoralar.
Istanbul: Ege Yayinlari.

Tarantola, A., Voudouris, P., Eglinger, A., Christophe Scheffer, C.,
Trebus, K., Bitte, M., Rondeau, B., Mavrogonatos, C.,
Graham, L., Etienne, M., Peiffert, C. 2019. Metamorphic
and Metasomatic Kyanite-Bearing Mineral Assemblages
of Thassos Island (Rhodope, Greece). Minerals 9 (4). 252,
1—32. Doi: 10.3390/min9040252.

Tite, M. S. 2016. History of Scientific Research. The Oxford Hand-
book of Archaeological Ceramic Analysis. Oxford Publ.

Tzochev, C. 2016. Amphora Stamps from Thasos. The Athenian
Agora XXXVII. Princeton.

Vason, M., Martin, S. 1993. Metamorphosed iron-manganese depos-
its from the island of Thassos (Western Rhodope region,
northern Greece). Ofioliti 18. 181—186.

Voudouris, P., Mavrogonatos, C., Graham, ., Giuliani, G., Tarantola,
A., Melfos, V., Karampelas, S., Katerinopoulos, A., Mag-
ganas, A. 2019. Gemstones of Greece: Geology and Crys-
tallizing Environments. Minerals V, 9 (8), 461, 1—30. Doi:
10.3390/min9080461.

De Wall, H., Bestmann, M., Ullemeyer, K. 2000. Anisotropy of
diamagnetic susceptibility in Thassos marble: A com-
parison between measured and modeled data. Journal of
Structural Geology V.22 (11—12), 1761—1771. Doi:
10.1016/S0191-8141(00)00105-X.

Wawrzenitz, N., Krohe, A. 1998. Exhumation and doming of the
Thasos metamorphic core complex (S. Rhodope, Greece):
structural and geochronological constraints. Tectonophys-
ics V. 285. Is. 3—4, 301—322.

Whitbread, I.K. 1995. Greek Transport Amphorae. A Petrological
and Archaeological Study. Athens: Fitch Laboratory, Brit-
ish School at Athens.

Zachos, S. 1982. Geologycal map of Greece, Thassos sheet. URL:
https://www.worldcat.org/title/geological-map-of-greece-
thassos-sheet-phyllo-thasos-institogto-geologikon-kai-
metalletikoi-ereunon-i-geologiki-chartografioi-egiye-apo-
to-s-zachos/oclc/492645828.

Crarbst mocTynuia B HoMmep 24 mast 2023 1.



228 E.10. TepeweHkro, A.M. AnTunun, B.b. KBapTtanos, A.B. MaHapbikuHa u ap. Stratum plus

N26. 2023

Elena Tereschenko (Moscow, Russian Federation). Candidate in Physics and Mathematics. National Research Center
“Kurchatov Institute”!; Shubnikov Institute of Crystallography, Federal Research Center “Crystallography and Photonics”,
Russian Academy of Sciences?.

Elena Tereschenko (Moscova, Rusia). Candidat in fizica i matematica. Centrul national de cercetare ,,Institutul Kurchatov”;
Institutul de cristalografie ,,A. V. Shubnikov”, Centrul federal de cercetare «Cristalografie si fotonica» al Academiei de $tiinte a
Rusiei.

Tepeluenko EneHa FOpbeBHa (Mocksa, Poccust). Kanauzar duysrko-mMareMaTiueckux Hayk. HalloHambHbIH
WICCIIe/I0BaTe/IbCKUH LIeHTP «KypuaToBCKUE MHCTUTYT»; IHCTUTYT KpucTaiorpaduu um. A. B. Illy6HuKoBa, PeepanbHbIid
Hay4YHO-UCC/1e/j0BaTenbCKuil LieHTp «Kpuctamiorpadus 1 GpotoHrKa» Poccuiickoit akaiuMUY Hayk.

E-mail: elenatereschenko@yandex.ru
ORCID: 0000-0001-5035-6978

Alexander Antipin (Moscow, Russian Federation). Candidate in Physics and Mathematics. Shubnikov Institute of
Crystallography, Federal Research Center “Crystallography and Photonics”, Russian Academy of Sciences?.

Alexander Antipin (Moscova, Rusia). Candidat in fizicd si matematica. Institutul de cristalografie ,,A. V. Shubnikov”, Centrul
federal de cercetare «Cristalografie si fotonica» al Academiei de Stiinte a Rusiei.

AHTUNMH AnekcaHap Makcumoud (Mocksa, Poccust). Kanauzar ¢usrko-mareMarnueckrx HayK. IHCTUTYT KpucTasuiorpaduu
uMm. A. B. [lly6HuKoBa, ®enepabHbIi HAyYHO-HUCC/Ie0BaTe/IbCKUM LieHTp «Kpucrasuorpadus 1 hotoHuKa» Poccuiickoi
aKaJiIMHH HayK.

E-mail: antipin@physics.msu.ru
ORCID: 0000-0001-8076-557X

Vladimir Kvartalov (Moscow, Russian Federation). Shubnikov Institute of Crystallography, Federal Research Center
“Crystallography and Photonics”, Russian Academy of Sciences*.

Vladimir Kvartalov (Moscova, Rusia). Institutul de cristalografie ,,A. V. Shubnikov”, Centrul federal de cercetare «Cristalografie
si fotonica» al Academiei de Stiinte a Rusiei.

Keaptanos Bnagumup BopucoBu4 (Mockga, Poccust). MHcTuTyT KprcTauiorpaduu um. A. B. Ily6HukoBa, ®esiepabHbIid
HAy4YHO-UCC/Iej0BaTelbCKuil LieHTp «Kpuctamiorpadus 1 GpoToHrKa» PoCCHIiCKOI akauMUK HayK.

E-mail: kvartalov@gmail.com
ORCID: 0000-0002-5774-9480

Anastasia Mandrykina (Moscow, Russian Federation). National Research Center “Kurchatov Institute”®.

Anastasia Mandrykina (Moscova, Rusia). Centrul national de cercetare ,,Institutul Kurchatov”.

MaHppbikuHa AHactacua BuktoposHa (Mocksa, Poccust). HalyoHanbHbIN Mcc/iefioBaTe/IbCKUi LeHTp «KypyaToBckuid
HHCTUTYT».,

E-mail: mandrykina_av@mail.ru

ORCID: 0000-0003-1177-846X

Sergei Monachov (Saratov, Russian Federation). Doctor of Historical Sciences. N. G. Chernyshevsky Saratov State University®.
Sergei Monachov (Saratov, Rusia). Doctor in stiinte istorice. Universitatea de Stat din Saratov ,,N. G. Cernisevskii”.

MoHaxoB Cepre#i FOpbeBnu (CapartoB, Poccust). TokTop ncToprueckux Hayk. CapaToBCKUi TOCYAapCTBEHHbIN YHUBEPCUTET
uM. H. I. YUepHsbIiieBckoro.

E-mail: monachsj@mail.ru
ORCID: 0000-0001-8098-828X

Elena Kuznetsova (Saratov, Russian Federation). Candidate of Historical Sciences. N. G. Chernyshevsky Saratov State
University’.

Elena Kuznetsova (Saratov, Rusia). Candidat in stiinte istorice. Universitatea de Stat din Saratov ,,N. G. Cernisevskii”.

KRysHeuoBa EneHa BnagumuposHa (CaparoB, Poccust). Kanguaar ncroprueckux Hayk. CapaToBCKHM roCyiapCTBeHHbIHN
yHuBepcuTeT uM. H. I. UepHbIieBcKoro.

E-mail: ev_kuznetsova®list.ru
ORCID: 0000-0002-1461-2070

Olga Alekseeva (Moscow, Russian Federation). Shubnikov Institute of Crystallography, Federal Research Center
“Crystallography and Photonics”, Russian Academy of Sciences®.

Olga Alekseeva (Moscova, Rusia). Institutul de cristalografie ,,A. V. Shubnikov”, Centrul federal de cercetare «Cristalografie si
fotonica» al Academiei de Stiinte a Rusiei.

AnekceeBa Onbra AHatonbeBHa (Mockea, Poccrst). IHCTuTyT KprcTauiorpaduu uM. A. B. ITy6HrkoBa, DeepanbHbIi
Hay4YHO-UCC/Ie/j0BaTenbCKUi LieHTp «Kpuctamiorpadus ¥ GpoToHrKa» PoccHiicKoi akaguMUK Hayk.

E-mail: olalex®crys.ras.ru
ORCID: 0000-0002-7230-3110

Addresses: !> Akademika Kurchatova pl., 1, Moscow, 123098, Russian Federation; >**# Leninsky pr., 59, Moscow, 119333,
Russian Federation; %7 Astrakhanskaya St., 83, Saratov, 410012, Russian Federation



