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NPOAOIOz

Ayarnnroi/éc SuvadeApol,

JaG KaAwoopilloupe OTIG epyaoieg Tou 8°Y Tupnooiou Apxalopetpiag tng EAANVIKAG ApXallopeTpLkn ¢ ETalpeiag
(EAE), mou mpaypatonoleital ano tnv Tpitn, 17 Oktwppiov wg tnv Noapaockeun, 20 Oktwppiou 2023 otoug
Xwpoug Tou Bulavtivou kal Xplotiavikol Mougdeiou, Katomiv euyevoug xopnytag tou Alokntikol JupBouliou
Tou.

To Juumoolo omoteAel ouvéxela twv emtd (7) MPonyoUREVWY QVTIOTOLXWV OSLOPYOVWOEWV TIOU EXEL
TpaypoTonoL|oel He emtuyxia n EAE oto mopeABov. Exel titho «Apxouopetpia mépa amd thv avaAuon:
Eppnveutikég Mpooeyyiosig» Kal w¢ emikevipo tnv MoAwtotik KAnpovould tou eAAadlkol XWpou, Twv
BaAkaviwv Kot tng av. Meooyeiou. IToxeUeL vl avadelEeL TO ATTOTEAECOTO TWV TPEXOUCWY EPEUVWV KOL VO
QIoTeAEDEL EVOUOHA YL TNV amoTipnon peBodoloyLwy, TPAKTIKWY KoL EUTIELPLWV, OTNV EMIAUVGCN LAKPOXPOVLWV
TPOPBANUATWY Kal aTtnv avalnTtnon LEAAOVTIKWY TIPOOTITIKWY KOl TACEWV.

OL epyaoieg mou napouatalovral oTo TAAIoLo Tou 8°Y JUUMOCIoU KATAVEUOVTAL OTLG £€1G OEUATIKEG EVOTNTEG:
a. AiBot, XpwoTikEG ko Kovidaparta
B. Avopyava YAwa (Kepopkd, MétaAla, YaAwdelg ‘YAEG)
Y. BloUAwa kot Opyavikd KotdAouna
8. Ocgtikég EMoTApEG otnv EMLOTA N TG ZuvTRpnong
€. Néegkal e6powpéveg edpapoyEg otnv ApXollopeTpia

JTG epyaocleg TOUu ZUMMOOIOU TIPOKELTAL VA OVAKOWWOOUV TPWTOTUTIEG ETLOTNUOVIKEG EPYAOLEC,
uroypadopeveg and EAANVEG Kal EEvoug £16LKOUC, TIOU avad£POVTaL OE ONUOVTIKA EPEVVNTIKA {NTAMOTA TNG
EAAGSOG Kol TNG EUpUTEPNG TTEPLOXAC KAL KOAUTITOVTAL LE LEYAAN ETTLTUXLA OAQ, 0XESOV, Ta BepaTIKA Tedia Twv
oUYXPOVWYV OPXOLOUETPIKWY HeAETWV. Emionpaivetal, okopn, n edikn omoudaldtnta TG amod Kolvou
ouvelodopdg Apxotlohoywv Kot el8IKWY omo TIG OsTikég EmotApeg os moAEC epyaoisg, kabBwg kat to vPnAo
TLOOOOTO TAPOUCLAG VEWV ETMLOTNUOVWY UE TIPODOPLKEC AVOKOWVWOELG N e popdr adioac.

ErunpooBétwg, o autd To Jupmoclo eykowidletalr to BpaPeio Néou/ag Epsuvnti/iag «Muptw
FrEwpyaKomoUAoU», oTn UVAKN TN ayortnuévng GiAng kat cuvadéddou mou pag ddnoe Téoo MPowpa.

Tnv Emotnuovikn Emitport amaptilouv kopudaiol EpeuvnTEG KAL EPEVVATPLEC, TWV OTOLWV N cuvelodopd oTo
XWpo ¢ Apxatopetpiag kat tng MoAttiotikng KAnpovouLdg €xeL eupéwg avayvwploBel. H cuvelodpopd touc Ntay,
non, kaipla otnv afloAdynon twv urtoBAnBelowy mepAfPewWV Kal avapEVETaL va lval e€(00U OUCLOOTIKN OTNV
ETILOTNMOVIKN Kplon Ttwv gpyaciwv mou Ba umoPAnBolv mpog Snuocicuon ota MPAkTkd Tou Iupmociou.
YnevOupiletal otL ta Mpaktikd tou Xupmooiou Ba dnpocteutolv oto Teplodikd AURA, To omolo sival éva
OLEBVEC ETLOTNUOVLKO TIEPLOSLKO e cloTnua SUTANG avwvupng afloAoynong mou ekdidetal etnolwg and to
Tunua lotoplag kat Apxatoloylog tou EBvikoU kat Kamodiotplakou Mavemniotnuiov ABnvwv.

Oa B€éAape €miong va UXAPLOTHOOUE TOUC EKAEKTOUC oUVASEADOUG TTOU AMOSEXTNKAV TNV MPOCKANGCN TOU
AlolkntikoU JupPBouAiou tng EAE va GUUUETEXOUV LE TIPOOKEKANUEVEG OLIALEG, OL OToleg KAAUTITOUV £va EUpU
daoua 5pactnpLOTATWY 0TO XWPO TG MoALTLoTIKAG KAnpoVvouLAc.



Jag euyaplotol e OAoUG Kal OAeg Bepud yla T oTRPLEN KAl GULKETOXN oag oto 8° Juumnooto tng EAE, To onolo
€UEATILOTOUHE OTL Ba elval avtalo tng Aapmpng mopadoong Twy MPONYOUUEVWVY AVTIOTOLXWV.

Me ektipnon,

H OpyavwTtikn Emttpornn - To AlotknTikd ZupBoUAto Ttng EAE



INTRODUCTION

Dear Colleagues,

We welcome you to the 8™ Symposium of Archaeometry by the Hellenic Society for Archaeometry (HSA), which
takes place on Tuesday, October 17- Friday, October 20, 2023 at the premises of the Byzantine and Christian
Museum with the kind support of its Board.

The Symposium succeeds the seven (7) previous symposia successfully held by HSA in the past. It is entitled
"Archaeometry beyond analysis: Interpretive Approaches" and focuses on the Cultural Heritage of Greece, the
Balkans and Eastern Mediterranean. It aims to highlight the results of current research and serve as a springboard
for the evaluation of methodologies, practices and experience, in resolving ongoing issues and in the search for
future perspectives and trends.

The papers presented in the context of the 8™ Symposium are divided into the following thematic sections:
a. Stones, Pigments and Mortars
b. Inorganic Materials (Ceramics, Metals, Vitreous Materials)
c. Biomaterials and Organic residues
d. Conservation Science
e. New and established applications in Archaeometry

In the proceedings of the Symposium, original scientific papers by Greek and foreign experts, related to
important research issues of Greece and the wider region and covering almost all the thematic fields of modern
Archaeometry studies, are to be presented. The joint contribution of archaeologists and experts from the
Physical Sciences in many studies, as well as the high percentage of participation of young scientists with oral or
poster presentations should be highlighted.

In addition, the "Myrto Georgakopoulou" Young Researcher Award is inaugurated in this Symposium, in memory
of the beloved friend and colleague who left us so early.

The Scientific Committee is comprised of leading researchers, whose contribution to the field of Archaeometry
and Cultural Heritage has been widely recognized. Their aid has already been crucial in the evaluation of the
submitted abstracts and is expected to be equally essential in the review of the papers to be submitted for
publication in the Proceedings of the Symposium. We kindly remind you that the Proceedings of the Symposium
will be published in AURA, which is an international scientific journal following peer review system and is
published by the Department of History and Archeology of the National and Kapodistrian University of Athens
on an annual basis.

We would also like to thank the distinguished colleagues who accepted the invitation of the HSA Board to deliver
invited talks, covering a wide range of research in the field of Cultural Heritage.

We sincerely thank you all for your support and participation in the 8" Symposium by HSA, which we are hopeful
that it will be worthy of its brilliant tradition.

With our best wishes,

The Organizing Committee - The HSA Board



8° Suumndoto EAE / 8 Symposium HSA

Tpitn 17 OktwBpiov / Tuesday 17 October

NMPOrPAMMA / PROGRAM
HELLENIC SOCIETY FOR ARCHAEOMETRY

NPOMOPIKEZ ANAKOINQZEIZ / ORAL PRESENTATIONS

Tpitn, 17 OktwPpiov 2023 / Tuesday, 17 October 2023

08:00-09:00 NpooéAeuon Zuvédpwv, Eyypadig / Registration

09:00-09:30 Teleth évapéng kau yatpetiopoi / Opening Ceremony and welcoming remarks

09:30-11:30 Nidot-Xpwotikég-Koviauara / Session: Lithics-Pigments-Mortars
Mpoebpeio / Chairs: Mouwvng 1. Méén M.

09:30-10:00 NMPOZKEKAHMENH OMIAIA / INVITED LECTURE
H towoypadia pe to kuviyt ano tov Tado tou Dinmou B' otig Awyég: Mua véa
SLETLOTNLOVLKI) TIPOCEYYLON HE LN-EMEUPBATIKEG TEXVIKEG OTA TTAALLOLO TOV EPEUVNTLKOV £pYOU
ReVis
XapikAeio MrpekouAakn

10:00-10:20 MeA£étn GUCIKWV KoL GUVOETIKWV XPWOTIKWV ultramarine pe puokoxnUKEG LeBOdoug
MoupAtaka A., MaAAetlidou A., Zopuna T., Mapackevomoudog K., MavAidou E., BoupAidag T.

10:20-10:40 ALEPEUVWVTAG TNV MOAUXPWHLO TWV APXLTEKTOVIKWV PEAwV Tou Melolotpartelou TeAeotnpiov
oto lepd TG ARunTpag Ko Kopng otnv EAsuciva
Qpavtln I, MnipekouAdkn X., Kapubdacg A., OcovAaknc 1., Mroyiatlc 2., Maotpodeddwpog I,
E. NanaSwua

10:40-11:00 The effects of fire on wall paintings: In-situ following the thermal degradation of painting
binders with a DRIFT environmental chamber
Malletzidou L.

11:00-11:20 ALolyVWOTIKO TIPWTOKOANO TEXVEPYWV oto Epyactrplo Zuvtipnong Muntwv tou EOvikol
Apxoaodoyikou Mouosiou: Eva pe0o860AoyLko 6TASL0 6TO MAQLOLO TWV EPYOLOLWV CUVTHPNONG
Mavaydkoc 1., Toakpn K.

11:20-11:40 Netpoypadikn perétn epdavioswv oditn (oepmnevrvitn) otnv Kpptn. Avalntnon
PoEAEVONG TNG MPWTNG UANG EVPNUATWV TG ZAKPOU
MNartadonouAou A., Mouwvnc M.

11:40-12:00 Avdsypa kadé / Coffee break

12:00-14:00 Nidoi-Xpwotikéc-Koviauara / Lithics-Pigments-Mortars

Mpoebpeio / Chairs: MmpekouAdkn X., Adokopnc N.
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12:00-12:20

12:20-12:40

12:40-13:00

13:00-13:20

13:20-13:40

13:40-14:00

14:00-15:00

15:00-17:00

15:00-15:20

15:20-15:40

15:40-16:00

16:00-16:20

Tpitn 17 OktwBpiov / Tuesday 17 October

O pOAo¢ TwV ABLVWV MPWTWV UAWV OTN KATOOKEUK HOKPOALOIKWY epyadeiwv tng Npwipng
Entoxri¢ tou XaAkou oto Kopwri Attikig: Netpoypadlkd XapaKTnpLoTIKA Kat mbavi
npoéAeuon

Meén M., Mouwvncg 1.

EAadpoBapn smiyplopota yLot AnoKOTOOTACELG LOTOPLKWY KOTULOKEU WV

Noukua M., Kaurpaykou 1., Stepavidou M.

An archaeometric study of hydraulic plasters from the Roman public baths of Kourion, Cyprus
Kalofonou M., loannou ., Kassianidou V.

Archaeometric investigation of post-Byzantine icons by means of macroscopic XRF

Mastrotheodoros G.P., Asvestas A., Gerodimos Th., Chatzipadeliadis D., Agrdfioti K., Tzima A.,
Anagnostopoulos D.F.

Awdyvwon kat gppnveia pog entl{wypadLlopévne KOVOG HECW OVAAUTIKWY TEXVIKWV: H
nepintwon tng ewkovag «Mavayia pe ayioug» (Nr.In.3622)

Marolli F., Aalidou A.

A comprehensive review and meta-analysis of compositional analyses of archaeological
obsidian tools and evaluation of the discrimination of the Greek obsidian sources

Drakoulakou E., Tsoutsoumanos E., Ntouga M., Polymeris G.S., Ganetsos Th., Laskaris N.
EAadpV yevpa / Light lunch

1" Suvebpia Avaptnuévwy Avakowwoswv / 1° Poster Session

Néeg kou ebpatwuévec eqpapuoyéc atnv Apxatouctpio / New and established applications in
Archaeometry\

Mpoebpeio / Chairs: Mrtaotakog I., Tookac TI.

Avackonnon tn¢ dwakvpavong tou ¢atvopévou tng BaAdooiag Seapeviic oto Alyaio
NéAayog katd ta teAsutaia 13.000 xpovia cal BP Kal oL ENUMTWOELS TG 0T XPOVOAOYNoN JLE
14C

QakopeéArnc .

Innovations in imaging of the subsurface of archaeological sites and the interior of structural
elements of monuments in 3 and 4 dimensions developed in the framework of the EKATY
project

Tsokas G.N.

A modular custom-built Macro-XRF spectrometer for Heritage Science

Tsampa K., Androulakaki E., Assiouras P., Wrobel P., Karydas A.G.

Study and documentation of Late Bronze Age (LH Il1A1 period) pottery from “Vagia”, Kalapodi
east Locris Greece: The use of 3D scanning technology and 3D color printing

Papageorgiou M.1., Brachos K., Ganetsos Th., Kantaros A., Mouzakiotou S., Soulis V.
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Tetaptn 18 OktwBpiou / Wednesday 18 October

16:20-16:40 Reevaluation of mathematical and tunnelling aspects of the Eupalinos’ aqueduct
Chiotis E.
16:40-17:00 An astronomical precise dating of Odysseus’ return to Ithaca
Papamarinopoulos S.P.
17:00-17:30 Awdheppa kadé / Coffee break
17:30-18:30 KENTPIKH OMIAIA / KEYNOTE LECTURE
Advanced X-ray based methodologies for the non-invasive investigation of tangible Cultural
Heritage
Francesco Paolo Romano
18:30-18:40 Napouciaon tou European Conference on X-Ray Spectrometry EXRS24
Kapudbac A.
18:40-21:30 Aegiwon Yrniodoxng / Welcome reception
BuZavtwvo kat Xplotiavikd Mouoeio / Byzantine and Christian Museum
Tetaptn, 18 OktwPpiov 2023 / Wednesday, 18 October 2023
08:30-09:30 Eyypadég / Registration
09:30-11:30 Avopyava UAikd - Kepapika kot vaAwdeig UAsc / Inorganic materials - Ceramics and
vitreous materials
Mpoebpeio / Chairs: Kapvubdac A., Zaxoptac N.
09:30-10:00 MPOZKEKAHMENH OMIAIA / INVITED LECTURE
Recent and advanced data from pyrometallurgical studies
NikoAaog Zayaplag
10:00-10:20 Unlocking the secrets of glass bangles from lerissos, Chalkidiki: Technological insights and
provenance through SEM-EDS analysis
Oikonomou A., Tsanana A., Amprazogoula K., Rehren Th.
10:20-10:40 Mycenaean vitreous artifacts: Overcoming taxonomy hurdles via analysis
Kaparou M., Oikonomou A., Nikolentzos K., Anagnostopoulos D.F., Karydas A.G.
10:40-11:00 MKPOOKOTIKEG TIAPOTNPICEL OTNV KEPALKE) TOU VEOALOKOU OLKLOMOU Tou AlomnAlov
Kaotoprag
Zaptdakn N., XptotodouAou K., Hein A., KuAikoyAou B., Kwtodkng K.
11:00-11:20 Archaeometric analysis of modern pottery from Kentri (lerapetra, Crete) and its
implications for the study of ancient ceramics: Tthe case of the Minoan granodioritic
pottery in the Isthmus of lerapetra
Koutouvaki E., Nodarou E., Pomonis P., Papadatos Y.
11:20-12:00 AdAsippa kade / Coffee break
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12:00-14:00

12:00-12:20

12:20-12:40

12:40-13:00

13:00-13:20

13:20-15:00

15:00-16:00

15:00-15:20

15:20-15:40

15:40-16:00

16:00-16:30

16:30-18:30

16:30-16:40

Tetaptn 18 OktwBpiou / Wednesday 18 October

Avopyava UAIka - Kepapikd ko vaAwébeis UAeg / Inorganic materials - Ceramics and
vitreous materials

Mpoebpeio / Chairs: Kuptatln E., NoSdpou E.

Reaching the peak: Archaeometric analysis of pottery from the peak sanctuary of
Philioremos-Gonies (north-central Crete)

Nodarou E., Kyriakidis E.

Ceramic production and exchange networks in Middle Bronze Age Attica

Balitsari A.

H €€€AEn ¢ Xovépoeldolg KepaLLKNAG oTo LEpO Tou Kalamodiov amnod ta téAn tng
Muknvaiknig Emoxng éwg tnv Npwipun Eroxr tou Z18ripou: ApXOULOHETPLKEG TPOCEYYIOELS
XplotoboUAou K., Hein A.

Delos and its regional networks in the Hellenistic period

Marzec E.

EAadpV yeOpa / Light lunch
2" Suvebpia Avaptnuévwv Avakowwoswv / 2" Poster Session

Avipyava UAikd - Kepapika kot vaAwdeic UAsc / Inorganic materials - Ceramics and
vitreous materials

Mpoebpeio / Chairs: KiAikoyAou B., Maradartoc I.

Machine learning approaches in the interpretation of compositional data of archaeological
ceramics collected with pXRF

Hein A., Kilikoglou V.

Colors on fire: Reconstructing the change of color hues in firing of experimental ceramic
briquettes

Xanthopoulou V. Karountzou G., lliopoulos I.

Preliminary study of Lesvos clayey raw materials: A pXRFanalysis
Pollatou A.-M., Hein A., Kiriatzi E., lliopoulos I.

AdAeppa kadé / Coffee break

répupec Apxatouctpioc / Bridging Archaeometry

Epyaoctrplo ApxatoAoytkwv Ko Aoptkwv YALKwv, lvotitoUto NovoenmLoTRNnG Ko
Navotexvoloyiag, E.K.E.D.E. ‘Anpokpirog’

Kapataotoc I.
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16:40-16:50

16:50-17:00

17:00-17:10

17:10-17:20

17:20-17:30

17:30-17:40

17:40-17:50

17:50-18:00

18:00-19:00

Méumtn 19 OktwBpiouv / Thursday 19 October

Laboratory of Exploration Geophysics
Tookacg p.

EpyaotpLo HEAETNG KOl CUVTHPNONG PXOLLWV KoL VEWTEPWYV TTOALTLOTIKWV ayadwv,
Navemotipo AUTIKAG ATTIKAG

Mrmoytatlnc 2.

The Marc and Ismene Fitch Laboratory for Archaeological Science, British School at
Athens

Kuptatln E., Miiller N.
The Malcolm H. Wiener Laboratory for Archaeological Science
MuyanAiénc A.

Ivotitouto MeA£tng Mpoiotopikou Alyaiou AvatoAkng Kpitng (INSTAP Study Center
for East Crete)

Nobapou E., Hall K.

TuRpata uotkig, NewAoyiag kat MoAltikwv Mnxavikwv, AploTtotéAelo MAavenLoTAHLO
Osooalovikng

Jteaviéou M.

Epyaotiplo Duotkrg AvOpwrnoloyiag, Anpokpittelo Navemotrio Opakng
MartayswpyorouAou Xp.

Epguvntikr opdda Képapog, Epyactrplo Epgsuvag Opuktwyv Kot MeTpwpdtwy,
Navemotio Natpwv

Zavdomoudou B.

Ztpoyyuln tpanela / Round table

Méurmtn, 19 Oktwpplou 2023 / Thursday, 19 October 2023

08:30-09:00

09:00-11:20

09:00-09:20

09:20-09:40

09:40-10:00

Eyvpadég / Registration
Avopyava vAika — MétaAAa / Inorganic materials — Metals
Mpoebpeio / Chairs: Xwwtnc E., Nepavtlng N.

Xnuikn avaAvon YGAKWwv avtikelpévwy thg Mpwipng kat Méong Emoxng tou XaAkou
ano tn BopeLa aktr T Kumpou

XapaAdaurmoug A., Webb J.M., Kaoowavidou B., MNManaocaBBac .

The “lost city of copper”? Copper production at Enkomi: A study of metallurgical
ceramics

loannides D., Kassianidou V., Papasavvas G.

Accidental or intentional? The practice of Early Copper-alloying with arsenic in the
Aegean

Bassiakos Y., Filippaki E., Nikolopoulou A.
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10:00-10:20

10:20-10:40

10:40-11:00

11:00-11:20

11:20-12:00

12:00-14:20

12:00-12:20

12:20-12:40

12:40-13:00

13:00-13:20

13:20-13:40

13:40-14:00

14:20-15:30

Méumtn 19 OktwBpiouv / Thursday 19 October

Assessment of erosion risk for metallurgical slags on Agios Sostis peninsula, Siphnos
island

Tsakalos E., Kazantzaki M., Filippaki E., Bassiakos Y.

New data on the metallurgical production on western Siphnos

Zogkos G., Giannakopoulou M., Papadopoulou Z., Vlachopoulos A.

Early Bronze Age silver production on southern Sifnos: the sites of Kasela and Akrotiraki
Giannakopoulou M.

To puknvaiko cuotnpa ta-ra-si-ja Ko n cULBOAr TWV APXALOUETPLKWV AVOAAUGEWY OTNV
Katavonon tou

Xpnotou 2., Metpaknc B., Manadarog I.
AwdAsyppa kadE / Coffee break

Avopyava vAikd - MétaAAa / Inorganic materials - Metals

Mpoebpeio / Chairs: XapaAdumoug A., BaéeBavomoudog M.

New data on the mining process at Lavrion

Vaxevanopoulos M., Ross J., Albaréde F., Davis G., Voudouris P., Melfos V., Blichert-Toft J.
Preliminary pXRF analysis on silver coins from ancient cities of Aegean Thrace
Nerantzis N., Tasaklaki M.

The numismatic heritage of Rhodes: Insights from microscopic X-ray fluorescence (p-
XRF) analyses of copper and silver alloy coins from the 4" century BCE to the 2" century
CE

Kladouri N.K., Skaltsa S., Gerodimos Th., Pezouvani K., Karydas A.G.

Ancient iron objects from the Sanctuary of Zeus Parnessios. Smithing the
archaeometallurgical information

Roggenbucke M., Filippaki E.

Late Bronze Age gold artefacts from Kalapodi, Phthiotis, Central Greece: Preliminary
results

Staikou M.C., Filippaki E., Dimaki S.

Epitaphioi from Vatopediou Monastery at Mount Athos and the Ecumenical
Patriarchate of Constantinople: Advancements in manufacturing technology or just
luxurious?

Karydis C., Panagopoulou A.P., Alipranti Fl.

EAadpV yevpa / Light lunch

3" Suvebpia Avaptnuévwy Avakowwoswv / 3™ Poster Session
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15:30-17:30

Mapaokeun 20 OktwBpiouv / Friday 20 October

BioUAwka ko opyavika katdaAoura / Biomaterials and organic residues

Mpoebpeio / Chairs: Moutapn I., Pouurou M.

15:30-16:00

MNPOZKEKAHMENH OMIAIA / INVITED LECTURE
Edappoyég avalutikwy Kot Pndlakwv pedddwv otn peAétn kat tpoBoAn
avOpwrtoAoyikol UALKOU

Xptotiva lNanayswpyomnovAou

16:00-16:20

16:20-16:40

16:40-17:00

17:00-17:20

20:30

METAMOBILITY: Meta-analysis and agent-based modeling of human mobility in the
Graeco-Roman world

Nikita E.

A spatiotemporal study of population continuity and discontinuity in central Greece
during Classical and Hellenistic times through biodistance analysis

Karligkioti A., Aravantinos V., Charami A., Nikita E.

Exploring ancient infant weaning: Leveraging machine learning and Bayesian Modelling
on stable isotope data from dentinal collagen

Ganiatsou E., Souleles A., Papageorgopoulou Ch.
Echoes, an interdisciplinary reconstruction of life in ancient Thessaloniki

Aidonis A., Ganiatsou E., Souleles A., Korelidou M., Bantavanou P., Georgiou G.,
Kompatsiaris |., Protopsalti S., Tzevreni S., Mitsopoulou E., Alagialoglou C.,
Mavrokostidou M., Kartsiakli V., Vraka C.P., Papageorgopoulou Ch.

Asinvo Zupnooiov / Symposium dinner

Mapaokeur), 20 Oktwppiov 2023 / Friday, 20 October 2023

08:30-09:30
09:30-11:30

09:30-09:50

09:50-10:10

10:10-10:30

EyvpadEc / Registration
BioUAwka ko opyavika kataAourta / Biomaterials and organic residues
Mpoebpeio / Chairs: MamayswpyorovAou Xp., MNanadavaciou A.

Urban bioarchaeology of Thessaloniki. A biosocial analysis of the skeletal material
excavated during the construction of the metropolitan subway

Aidonis A., Ganiatsou E., Souleles A., Korelidou M., Bantavanou P., Protopsalti S., Tzevreni S.,

Vasileiadou S., Konstantinidou K., Papageorgopoulou Ch.

Investigating food practices and cultural hybridity in the ancient Greek colony, Ambracia
using Stable isotopes (615N, §13C) and Bayesian Mixing model

Georgiadou A., Ganiatsou E., Xanthopoulos K., Papageorgopoulou Ch.

Investigation of spectral markers appropriate for optimized archaeogenetic analysis of
ancient teeth and bones based on Raman scattering and fluorescence spectroscopy
techniques

Philippidis A., Mamali A., Psonis N., Vassou D., Tabakaki E., Nafplioti A., Poulakakis N., Anglos
D.



8° Suunéoto EAE / 8" Symposium HSA

10:30-10:50

10:50-11:10

11:30-12:00
12:00-14:00

12:00-12:20

12:20-12:40

12:40-13:00

13:00-13:20

13:20-13:40

13:40-15:00

15:00-16:30

Mapaokeun 20 OktwBpiou / Friday 20 October

Developing a multi-analytical methodology for the detection and characterization of
organic residues in archaeological findings using molecular spectroscopic techniques

Konstantinou M.E., Roumpou M., Philippidis A., Sotiropoulou S., Anglos D.

Foodways and pottery production and use in the Indus Valley Civilization: Application of
spectroscopic and spectrometric techniques

Sarkar S., Boyatzis S., Roumpou M., Kalogeropoulos N., Zacharias N.
AdAelppa kadé

BioUAwka ko opyavika kataAourta / Biomaterials and organic residues
Mpoebpeio / Chairs: Photos-Jones E., DakopeAAng I,

Doing biotech on a ...seasonal basis: the making of psimythion (5"-3" c. BCE)
Kallithraka S., Knapp C.W., Photos-Jones E.

The contribution of residue analysis in the interpretation of prehistoric quartz chipped
stone tools

Palli O., Pavlidou E., Malletzidou L., Zorba T., Nazlis I., Trantalidou K., Darlas A., Pappa M.,
Kotsakis K., Andreou S., Triantafyllou S., Kourtessi-Philippakis G.

Modern techniques on extremely old fossils: the case of conodonts

Georgopoulos C., Stathopoulou E., Kranis H., Zambetaki-Lekkas A.

Bioerosional tunneling in the dentine of the pygmy Hippos of Cyprus

Noulis V., Stathopoulou E., Theodorou G.

Ktepiopoata kat tpoodopg and opyavikd VALKA oto vekpotadeio tou AéAta DaAnpou
Mavayomnoulou A., Manrac I., Mroywatlnic 2., Zaxapiag N.

EAadpV yeupa / Light lunch

4" suvebpia Avaptnuévwy Avakowwoswv / 4" Poster Session

Octikéc Eriotriueg otn Suvrripnon / Conservation Science

Mpoebpeio / Chairs: Mmoytatlnc A., XAouBepakn 3.

15:00-15:30

MPOZKEKAHMENH OMIAIA / INVITED LECTURE
Entikawpa Intrpata tng ouyxpovng Oswpiag tTng suvtipnong
Mapia Meptlavn

15:30-15:50

15:50-16:10

Non Destructive Testing (NDT) methods for the evaluation of new green materials for
artwork conservation

Alexopoulou A.G., Kaminari A.A., Choulis K., Theochari S., Banou P., Kiskira E., Panou E.,
Mastrotheodoros G., Karabotsos A.

Integrated research for the characterization of the construction technique of mural
paintings from two different sites of the Vatopedi Monastery (Mount Athos, Greece)

Kouloumpi E., Oikonomou A., Terlixi A.-V., Andrianakis M., Tornari V., Papaioannou E.,
Karydis C., Vandenabeele P., Rousaki A.



8° Suunéoto EAE / 8" Symposium HSA Mapaokeun 20 OktwBpiou / Friday 20 October

16:10-16:30 ALOYVWOTLKEG TEXVIKEG O TIAWVA TOAUXpW A EL8WALX KAAGKAG Kot EAANVLOTIKAG
nePLOSou anod thv XaAkida

Kapauoulag A., Mavayakog 1., Toakpn 1., XtbipoyAou M., Mroyiatlhic 2t.

16:30-17:00 TeAwkda xOAa, BpaBeia ‘Muptw MewpyakornovAou’ Arén Zupnociov / Closing remarks,
‘Myrto Georgakopoulou’ awards

AkohouBei kadég pe oulntnon / Coffee break with discussion



8° suurndoto EAE / 8% Symposium HSA Avaptnuévec avakolvwoels / Poster presentations

ANAPTHMENEZ ANAKOINQZEIZ / POSTER PRESENTATIONS

Tpitn, 17 OktwPpiou 2023 / Tuesday, 17 October 2023

1" Juvedpia Avaptnuévwv Avakowwoswv 14:00-15:30 / 1% Poster Session 14:00-15:30

Nidoi-Xpwotikéc-Koviauata / Lithics-Pigments-Mortars

Nakou 2., Fkavétoog 0., Katoavtwvn M., AAe€avdpakng O., AoUpoc M. | To €pyo Tou {wypdpou Ayopactol
otn Oeooadio Tou 17° alwva, cuvtnENOon EIKOVWV KL AVHAUGN XPWOTIKWY

ToUAn B., Tkavétoog O., 26poAla 2., Apaunating 2., Khada B., Namaiwdavvou E. | Apyovtiko lewpyiou S6aprtc:
APXQULOUETPLKN TIPOCEYYLON

Daskalakis M.N., Ganetsos Th., Yiannouli E. | Pigments on votives from Bronze Age Kapros on Kefalonia, the
lonian sea: Preliminary results from non-destructive spectroscopy techniques

Daskalakis N., Ganetsos Th., Moraetis D., Papadopoulou E., Tzachili |. | Materials analyses of stone votives
from the Peak Sanctuary at Vrysinas (Rethymnon, Crete) applying spectroscopy techniques

Mastrotheodoros G.P., Farmakalidis H.V., Konstanta A., Panou Th., Sampatakos A., StasinopoulosS. | Technical

investigation of an outstanding Cretan icon

Stamoulis K.C., Adam E., Agrafioti K.A., Asvestas A., Anagnostopoulos D.F. | Elemental analysis of prehistoric
chert artifacts from Kastritsa cave (Epirus, NW Greece) with the use of non-destructive XRF method

Vivdenko S., Vasileiadou A., Tzanavari K., Malletzidou L., Paraskevopoulos K., Panagiotou K., Zacharias N. |
Archaeometric investigation of painting decoration in Derveni’s Grave I, Thessaloniki

Néeg ko ebpoiwpévec spapuoyéc otnv Apxatouctpio / New and established applications in Archaeometry

ApyupouU B.l. | Wneiako pouoeio, n xpnowodtnTd TOU, TA QMAPAITNTA TEXVIKA XOPOUKTNPLOTIKA Yyl TV
£@apLoyn Tou otov MoAltioud. lNota mpoypauuata avadelkvuouV ta YneLaka UoUsEia, mola n yvwun
TWV OPYALOAOYWV YL QUTA.

Polymeris G.S., Martinis A., Minotou Ch., Poirazidis K., Skiadaressis A., Maniatis Y. | Age assessment of
monumental olive trees from the lonian islands, Western Greece, using three different individual dating
approaches

Vafiadou A., Laskaris N., Kouki S., Tsoutsoumanos E., Polymeris G.S. | Stimulated luminescence and obsidian
hydration ages of archaeological interest from Greece and Turkey; an obvious hiatus within the 4%
millennium BC

Koulouri M. | How the digitisation of a post-Inka Khipu artefact from Peru enabled a multivariate analysis for
sign reduction

Tetaptn 18 OktwPpiou 2023 / Wednesday 18 October 2023

2" Juvedpia Avaptnpévwv Avakowwoswv 14:00-15:30 / 2™ Poster Session 14:00-15:30
Avopyava UAika - Kepapikd ko vaAwbeis UAeg / Inorganic materials - Ceramics and vitreous materials

Menelaou S., Kouka O. | Characterising pottery production and importation in Early Bronze Age Troy:
Preliminary results from thin-section petrography



8° suunéoto EAE /8™ Symposium HSA Avaptnuéveg avakolvwaoelc / Poster presentations

Pentedeka A., Kitis G., Aidona E., Sanjurjo Sanchez J., Triantafyllidis P., Polymeris G.S. | Investigating ancient
pottery technology: Assessment of maximum firing temperature in prehistoric Poliochni

Vivdenko S., Keramaris A., Vasileiadou A., Malletzidou L., Thanos A., Zacharias N. | Archaeometrical
investigation of figurines from the ancient cemetery in Sindos, western Thessaloniki, Greece

Kordali O., Oikonomou A., Kaparou M. | Non-destructive investigation of corrosion patterns in vitreous
Mycenaean materials

Namnadakng M., Kapudag A., Kartapou M. | MeAétn apyatodoyikic gayevtiavric ue @Soptououstpio AKTivwy
X: Texvodoylia kal napaywyn

Avopyava vAika — MétaAAa / Inorganic materials - Metals

DakopeAAng I., Mapaykou X. | Quaotkoxnuikn Stepeuvnon maAaloUeTaAAOUPYIKNG SPAOTNPLOTNTOG KATH TNV
EAAnviotikn mepiodo oto Kaotpo tng Mupivac otn Afjuvo

Méumntn, 19 Oktwppiov 2023 / Thursday, 19 October 2023

3" Zuvedpia Avaptnpévwv Avakowwwoswv 14:00-15:30 / 3™ Poster Session 14:00-15:30
BioUAwka ko opyavika KatdAoura / Biomaterials and organic residues

Andriopoulou N.C., Christidis G.E. | The effect of pH, temperature and time on the dissolution behaviour and
composition of microscopic SiO; -rich phytoliths: results from long-term batch laboratory experiments

Bantavanou P., Siegmund F., Moraitis K., Pavlidis P., Karakasi M.-V., Valakos E., Papageorgopoulou Ch. |
Histomorphometric method for age-at-death estimation on cremated human bones

Ciorpac-Petraru O.-M., Groza V.-M., Popovici M., Neagu A., Bejenaru L. | Comparative histological approach
of inflammatory reactions in three possible cases of treponematosis identified in human skeletons of
15%-19" centuries from lasi, Romania

Georgiadou A, Zisis A., Ganiatsou E., Kallintzi K., Papageorgopoulou Ch. | Investigating dietary patterns in the
ancient colony of Abdera (Aegean Thrace, Greece). Stable isotope analysis (615N, 613C) in human bone
collagen

Groza V.-M., Bejenaru L., Pirnau L., Popovici M., Ciorpac-Petraru O.-M | Past lives of ladies in Medieval
Moldova: multidisciplinary approach of a female skeleton exhumed from a necropolis of 16%-17t%
centuries, in lasi, Romania

Popovici M., Bilavschi G., Groza V.-M., Petraru O.-M., Bejenaru L. | Assessing biological distance among
medieval human populations from Eastern Romania

Souleles A., Korelidou M., Aidonis A., Ganiatsou E., Bantavanou P., Protopsalti T., Tzevreni S., Konstantinidou
K., Vasileiadou S., Winkelbach L., Blocher J.,, Diekmann Y., Burger J., Papageorgopoulou Ch. |
Urbanization from a population genetics perspective in Thessaloniki between 300 BC and 1500 AD




8° suurndoto EAE / 8% Symposium HSA Avaptnuévec avakolvwoels / Poster presentations

Mapaokeur, 20 OktwBpiov 2023 / Friday, 20 October 2023

4" 3uvebpia Avaptnuévwv Avakowwoswv 14:00-15:30 / 4™ Poster Session 14:00-15:30
Octikéc Emotipeg otn Suvripnon / Conservation Science

OeodwpomoLAou X.M., Mavvouhdakn M., Poykevunouke M. | MeAétn kataotaoncg dtatrnpnong Kot
ouvTHPNONG OLdNPWVY EUPNUATWY YEWUETPLKWVY KL XPYAIKWY XPOVWV

Boloti A., Boyiatzis S., Argyropoulou V., Giannoulaki M., Karatzani A. | Interpretive approaches in the
investigation of a field telephone from the Marathon Lake Museum

Fardi Th., Haska E., Boyatzis S. | The use of nanostructured fluids and gels for the cleaning of coated painted
surfaces: A physicochemical assessment for the removal of Paraloid B72 from wall paintings




) EAAnvikn Apyoatouetpikn Etawpeio

Ocsuatikn Zuvedpia: Nidoi-Xpwotikeg-Koviauara

H towyoypadia pe to Kuviyt and tov Tado tou Dihinnou B' otig Atyég: Mia véa SLEMLOTNLOVLKN

TPOGEYYLON E UN-EMEUPBATIKEG TEXVLKEG OTA TTAQLLOLA TOU EPEUVNTIKOU £€pyou ReVis

XoapikAera MmpekouAdkn

Tougac EAAnvikn¢ kat Pwuaiknc Apxatotntag, lvotitouto lotopikwv Epeuvwy, ESviko 16puua Epeuvwy, BaotAéwg
Kwvatavtivou 48, 11635, AGiva

NepiAnyn

H towoypadia pe To kuvAyL amno tov Tado tou Dhinmou B' otig Ayég Npbe oto Ppwg amd TG avackadEg Tou
MavwAn AvSpovikou to 1977 kol amoteAel €éva amod T ONUAVTLKOTEPA £pya NG apxaiag {wypadlkng mou
dwatnpnbnke wg onuepa. E€autiag tng exktetapévng ¢Bopdc g Ilwypadlkng emipAvVELAS CNUAVILKA
popdoAoyLka Kot elkovoypadlkd oTolxela elvat ofpepa SUaSLAKPLTA 1) UN-0PATA LE YUVO UATL. ITOXOG TOU
€pyou ReVis elval n avixveuon, Ue pn eMeUBATIKEG TEXVIKEC SLAYVWONG KAL ATIEIKOVIONG, TWV XPWOTLKWV UAWV
KOl TNG TEXVLKNG TTIOU akoAouBnBnke yla Tnv ekTEAEon TNG Totxoypadiag oe 6A0 TNG TO €UPOC, KABWC Kal n
avayvwplon Hn-opatwv ofuepa otolxeiwv. MapdAAnla, to €pyo ReVis avadelkvUel tn onpoocia tng
SleMLoTNUOVIKOTNTAG Kol T duvatotnta cUUBOAARC TNG TEXVOAOYLAC OTNV MPOOTIABELD HLaG VEAG TTPOTOONC
QITOKATACTOONG TNG Toloypadiag, n omola Ba emiTpénel TV KAAUTEPN KATAVONON TNG Elkovoypadlag Tng Kal
NG KAAALTEXVIKAG TNG aflag.



) EAAnvikn) Apxatouetpikr Etaipeia

MeA€tn puokwv Kat cuUVOETIKWY XpwoTtikwv Ultramarine pe Quowkoxnuikég Mebodoug

Avaotaocia MoupAtaka, Aaurpivy MaAAetlidou, TplavtaduAiid Zopund, Kwvotavtivog

MNapaokevomoulog, EAévn MavAidou, lewpylog BoupAlag

Epyaotnpio Mponyuévwy YAikwv kat Atataéewv, Tunua Quaotkrc, 2xoAn Oetikwy Emotnuwy, ApLOTOTEAELO
Maveniotnuio Osooadovikng, TK 54124, Osooadovikn

NepiAnyn

Mta aro TIg omouSaLOTEPEG XPWOTLKEG OTNV LoTopla TG TEXVNG ival n pwitAe Ultramarine mou mpo£pxetal anod
to lapis lazuli kat e€opUooetal oto Adyaviotdv amd tnv apxalotnta. H mopaywyn HLag cUVOETIKAC Kal
Ayotepo Samavnpng ekdoxng and tov Guimet to 1828 emédepe plo onUaAvTky allayr] oTiC TAAETEC TWV
KoAAltexvwv [1]. Ze éva £pyo eival wTkNg onuaciog va eEakplBwBOel edv N CUYKEKPLUEVN XPWOTIKN ival
duokn 1} cuvBeTIKn, yla AOyouc aUBeVTIKOTNTAC, EVTOTILOTNTOC ) KOL TEXVOTPOTILOG TOU EKACTOTE KOAALTEXVN.
MéxpL onpepa, 0 SLUXWPLOUOE OUTOG TPAYUATOMOLETAL KUplwg amd peBOSouG ULKPOOKOTIOG, EVW €XOUV
nipotaBel kat aAkeg péBodol (FTIR, FORS k.a.) [2]. Zkomog tng mapoloag epyociag ival N HEAETN EUMOPLKA
SlaBéolpwy XpwoTkwv ultramarine ¢uOKNG Kol ocuvBeTknG Tpoéleuvong, He Oladopeg pebBodoug
XOPOKTNPELOUOU, HE OTOXO TNV anodoan evog aVAAUTIKOU TIPWTOKOAAOU XOPOKTNPLOUOU Kal SLaXwpLlopol tng
TPOEAEUONG TNG XPWOTIKNG. Ol XPWOTLKEG LEAETAONKAV [E OTITIKA UKPOOKOTIiA, PpacpatooKkoria unmeplBpou
Ue petaoyxnuatiopd Fourier (FTIR), mepiBAaon aktivwv X (XRD), nAektpovikr pikpookoria capwong (SEM-
EDS) kat dacpatoPwrtoueTpia opatou-umneplwdoug (UV-Vis), pe tnv anddoon Twv AMoTEAECUATWY TOUG Va
adopd tn otolxelakn cuvOeon, TN LopdoloyLk avAAUGH TWV KOKKWVY, TOV TIPOGSLOPLOUO TNG KPUCTAAALKAC
$Aaong Kal Tov UTIOAOYLOPO TWV SEKTWY XPWHATOS TWV XPpwoTkwv [3]. MapdAAnia, xpnoiuomolnénkov
emunpbdobeteg péBobdoL yla tnv anodoon dladopomnolioewy, Onweg n Gacuatookomnia PwtonAektpoviwy
akTivwv-X (XPS) kat n BeppoPapupetpia (TGA) [4].

BiBAoypadia

[1] Plesters J. 1993, Ultramarine blue, natural and artificial. In: Roy Ashok, editor. Artist. Pigment. A handb. Their hist.
Charact., p. 1-232.

[2] G.D. Smith, R.J Klinshaw, 2009. The Presence of Trapped Carbon Dioxide in Lapis Lazuli and Its Potential Use in geo-
sourcing Natural Ultramarine Pigment, Journal of Cultural Heritage, 10(3), pp.415-421.

[3] A. Pourliaka, L. Malletzidou, T. Zorba et al. 2023. Towards the Discrimination between Natural and Synthetic Pigments:
The Case of Ultramarine, PoS, accepted.

[4] A. Sapozhnikov, V. Tauson, S. V. Lipko et al, 2021. On the crystal chemistry of sulfur-rich lazurite, ideally
NasCa(AlsSis024)(S04)(S3)"-nH20, American Mineralogist, 106 (2), pp.226—-234.



) EAAnvikn) Apxatouetpikr Etaipeia

AlepEUVWVTAG TNV MOAUXPWHL TWV OPXLTEKTOVIKWY HEAWV Tou MNelolotpateiou TeAeotnpiov oto

lepd TG ARpuntpag kot Képng otnv EAsuciva

I ®pavtln™, X. MrpekouAdkn®@, A. KapOdac®, N. Osourdknc?, 3. Mroylatrc!y, T.

MoaotpoBeddwpocg!!, E. Namabwpd

(1) Tunua Zuvtrpnong Apxatotritwv & Epywv Téxvng, Mavemniotruto Autikic Attikng, Ay. Znupibwva 12243,
AlydAew
(2) Ivotitouto lotopikwv Epeuvwy, EBviko 16puua Epeuvwy, Aew. B. Kwvatavtivou 48, 11635, Adnva
(3) Ivotitouto Mupnvikrig kot Swuatidtakr Quoikrig, EBviko Kévipo Epeuvvag Quotkwy Emtotnuwv
«AHMOKPITOZ», Matp. Mpnyopiou E’ & NeanoAsewc, 15341, Ay. Napaoksun
(4) Epyaotnpto Zuvtripnong tou ApxatoAoytkoU Mouaoeiou Bpaupwvag, Eopeia Apxatotitwv AvatoAlknc
ATTIKN G, Asw. A. Suyypou 98-100, 11741, AGrva.

NepiAnyn

Jtn ueAétn auth mopouoctalovtol T anmoTeAéopota TG Slepelivnong TwWV XPWHATIKWY CTPWUATWY OF
QPXLTEKTOVLKA LEAN artd To BpLykd Tou MNelolotpdtelou TeEAeotnpiou, TOU ONUOVTLKOTEPOU KTnpilou tou lepol,
w¢ Ywpou Twv EAsuctviwv Muotnplwv. ¥to ecwteptkd tou Teheotnpiou, oto Naod tng Afuntpag, puldocovtav
TA LEPA OVTIKEipeva Kal emumAéov AApPave xwpa Pl LepoTeAEOTia TV omoia mapakoAlouvBolos peydAo
mANB0o¢ punuévwy. OL Toixol Tou onkoU, oL KIoveg Kal 0 BpLykog NTAV KATAOKEVOOUEVOL Ao TTWPOALBOo evw N
QETWHATIKA, SlpplyTn, OTEyn HE KOPOLAKO CUCTNUA KEPAMWONG, Amo Taplavo Happapo. Ol nyeUoOveg
KaAumtrpeg eixav avBepwtn Slakoounon Kot dtacwlouv ektevn (xvn xpwpatoc. H e€étaon ¢ {wypadLkng
emlpAvELQG OTA HOPUAPLVA QKPOKEPOUO KOl OTO KEPAAL TOUu Kplou Omd TN ywvia TG Olung,
T(PAYMOTOTOONKE HE HN-KOTOOTPEMTIKEG HeBOSOUC Sldyvwong Héow dopntwv dlatdéewv Onweg n
QITELKOVLOTIK HéEBoSOC TNC opatng emayopevng dwrtavyelog (VIL imaging technique), aA\da kot ¢opntn
daopoatookomia FT-IR kat Raman Kal otolyelakr avaiuon pe ¢opntr Stataén ¢Boploetpiog aktvwv X
(XRF). Ta amoteAéopata enBefaiwoav Tn Xprion Tou Alyuntiakol KuavoU o ocUVOUACHO e GAAEG HUGCLKEG
KUQWVEC KOl TIPACLVEG XOAKOUXEC XPWOTLKEC, EVW N £EETOION KITPVWIIWV Kal EpUOPWV AMOXPWOEWY, TAPELXE
OTOLXElQ YLt TNV QvayvwPLon ETMUTAEOV XPWOTIKWY, TEKUNPLWUEVWY oo TN OXETIKN BLBAloypadia yia thv
ToAUXpwHia otnv apyaia eEAANVLKN apXLtekTovikn [2, 3].

BifAloypadia

[1] H. Brecoulaki, 2014, Revue Archeologiquet 57 (1), 3—35.
[2] V. Kantarelou, M. Axiotis, A. G. Karydas, 2016, Jahrbuch des Deutschen Archaeologischen Instituts 131, 51-91
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The Effects of Fire on Wall Paintings: In-situ following the thermal degradation of painting binders

with a DRIFT environmental chamber

Lamprini Malletzidou

Laboratory of Advanced Materials and Devices, School of Physics, Faculty of Sciences, Aristotle University of
Thessaloniki, GR-54124 Thessaloniki, Greece

Abstract

Wall painting technique criteria of identification is an on-going subject of research. The presence or absence
of organic binders in the painting layers of wall paintings is considered to be one of the earlier and established
of the as-said criteria, as it depicts the use of the secco or the fresco techniques. Towards the possibility of
detecting organic binders in the painting layers of wall paintings in buildings that have undergone a fire
incident, wall painting mock-ups were subjected to a fire protocol designed to simulate compartment fires
(Hajpal and Torok, 2004), followed by Fourier transform infrared (FTIR), X-rays diffraction (XRD),
thermogravimetric (TGA) and UV-Vis spectrophotometric analyses. Under this applied protocol, the upper
temperature limit for maintaining the integrity of the mock-ups was defined at 400-500 °C (Malletzidou et al.,
2023).

This work is dealing with the in-situ observation of the thermal degradation of the most usual organic binders
(egg yolk, casein, linseed oil and gum Arabic) with diffuse reflectance FTIR (DRIFT) spectroscopy, using a gas-
purged high-temperature environmental chamber. Furthermore, X-rays photoelectron spectroscopy (XPS)
measurements showed that up to this temperature limit, indications remain regarding the applied
binder/technique of painting.

Bibliography

Hajpal, M., and Térok, A., 2004. Mineralogical and colour changes of quartz sandstones by heat, Environmental Geology,
46(3-4), 311-322.

Malletzidou, L., Zorba, T., Chrissafis, K., Vourlias, G., and Paraskevopoulos, K.M., 2023. Investigating the degradation
effects of wall paintings under a compartment fire protocol, Proceedings of Science, under publication.



) EAAnvikn) Apxatouetpikr Etaipeia

Netpoypadikn peAétn epdavicswv oditn (oepnevtivitn) otnv Kpnptn. Avalitnon npoéAeuong

™G MPWTNG UANG EVPNHUATWY TNG ZAKPOU

Nanadonovlou Aéomowva'®, Mopwvng Navaywtng @

(1) EBviko kat Kartobtotplako lNavemniotiuto Abnvwy, Tunua lotopliac kat Apxatodoyiac
(2) EBviko kat Karodiotplako Maveniotnuio Adnvwy, Tunua lewloyliag, Touéag Opuktodoyiag kat MNetpoloyiag

NepiAnyn

H mapouloa €pguva, n onoia nmpaypatomnolndnke oto mAaiolo S16aKTopIKAC Slatplpng, xpnotuonolel we Baon
™G pia metpoypadiky LEAETN AEMTWY TOUWY YEWAOYIKWV SElYUATWY amod mepLoxEC TnG KpAtng, oL omoieg
Bewpndnkav eudavicslg tou AibBou oditn (oepmevtvitn), oe clykplon pe TNV €€£Taon AEMTWY TOHWY Omd
OPYALOAOYIKA gupraTa ard oditn TNG LWVWLKAG ZAKPOU. ITOXOL TNG €peuvag amoteAecav N e€okpiBwaon tou
€ldoug Tou AlBoOU TWV AVTIKELLEVWY TNG ZAKPOU TIOU ETIAEXONKAV, KOL EV GUVEXELQ, O EVIOTILOUOG TLOAVWY
YEWAOYLKWYV TINYWV Ao TO omola PoEPYETAL TO UAKO TnG B€ong. Eywve pia mpoomndBela va Stamiotwbolv
kamola mibava diktua Stakivnong evog AiBou supéwg dtadedopévou ato vnal, epodoov Seixbnke OTL KUPLES
TUOAVEG TINYEG TIPOEAEVUONG TOU oTh ZAakpo umipfav ol epdavicelg Tou otnv meployn tg IUUNG Kal oto
opomnédio tou Kabapou, kat, Seutepeuoviwg, lowg To vnodkL XpuaoH.

H oculMoyn Twv YEWAOYIKWY OSEYUATWY £YLVE LE ETUTOTILA €PEUVA KOL N HEALETN TWV AEMTWV TOUWV
ipaypotTono0nke pe tn HEBodo tng meTpoypadiag, oTa OMTIKA UIKPOOKOTILA TOU TUARUaTog MewAoylag kat
lrewmneptBarlovroc tou EKMNA. Ta amoteAéopata Tt LeBoSou mou emléxOnke mpoodépouv pia mpwtn ekdva
OXETIKA JE TNV TIPOEAEUCT TOU UALKOU TNG ZAKPOU, N OTola UTIOSELKVUEL KL EVOEXOMEVEG TEPALTEPW EMOPEC
NG B€0NC LE TLG TEPLOXEG QUTEG, VW, TTAPAAANAQ, CUVLOTOUV £Vl ApXLKO Bripa yia tepaltépw Slepelivnon Tou
Bpatog e edbapuoyn MEPLOCOTEPWY UPYOLOUETPLKWY HEBOSWV oTo (610 UALKO.

BipAoypadia
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ALayvwoTiko TpwTOKoAAo Téxvepywv oto Epyaoctiplo Zuvtrpnong Muntwv tov EBvikou

Apxailoloyitko Mouosiou: Eva pe0od0oAoyko oTddLo oTo MAALCLO TWV EPYACLWV GUVTHPNONG

lwdvvng Navaydkoc™®, KaAAomnn Toakpr?

(3) Epyaotnpto Zuvtipnonc Muntwv, Tunua Zuvtripnong, Xnuikwv kat Quotkwv Epsuvwy kat Apxatouetpiog, EBviko
Apxatodoyiko Mouoeio, Tooitoa 1, 10682 Adnva, ioannispanagakos@gmail.com
(4) Epyaotipto Zuvtipnong MNuntwy, Tunua Suvtnpnong, Xnukwv kat Quaotkwv Epeuvwy kot Apxatouetpiog, ESviko
Apyatodoyiké Mouaeio, Tooitoa 1, 10682 AGnva, peppy t@yahoo.com

NepiAnyn

To Epyaotripo uvinpnong MAumtwv ebapudlel éva SlayvwoTiko TPWTOKOAAO, Tou Teplhappavel
QUTTELKOVLOTIKEG KOl OVOAUTIKEG TEXVIKEG yla TNV ovixveuon, avaAucon Kol TeKUNPLwon tng €EWTEPLKAG
emipAveLlag KoL TNG E0WTEPLKAC SOUNAC TWV OPXOLOTATWY. ITO MAQIOLO0 TOU TPWTOKOAAOU edapuolovtol
Sladopec dwrtoypadikég texvikeg (VIS, RTI, UVF, UVR, VIL, IR) yia Tt Stepelivnon Twv XpWHOTIKWY KoTalolmwy
o€ apyoia £pya KoL TponyoUEVWY EMEUBACEWY 0 aUTA KaBwg Kat aktwvoypadnaon (x-RAY, y-RAY), kuplwg
yla tn Slepelivnon NG E0WTEPLKAG ouvdeopoloyiog avaouotabéviwy YAumtwy. EnumAéov, xpnotomnoleital n
avaAuTik péBodoc dBoplopol aktivwv x (XRF), e pn emeppartiki opyovoloyia, yLa ToV TpocSLopLoO TwV
XNUIKWY OTOLXELWV (TTOLOTIKA-TIOCOTIKA 1] OTOLXELAKN avAAucon) amod ta omola amoteAovvtal ta diddopa
avopyova UALKA Kat UAEC TIOU OTAVTWVTAL OTA apyaia.

Ta anoteAéopata Tou SLAyVWOTIKOU TPWTOKOAAoU Bpiokouv edappoyr oTIC TOWKIAEG SpaoTnPLOTNTEG TOU
TuAuatog Zuvtipnong, Xnukwy - uokwyv Epsuvwyv & Apxatlopetpiag tou EBvikoU Apyatoloyikol Mouoeiou.
OplopEéVeG €€ QUTWV €lval N TTPOANTITIKA KAl EMEUPATIKI) CUVTAPNON, N TEKUNPLwoN, N LEAETN, 0 oXESLAOUOG,
Kal n €bopUoy UMOOTNPLYUATWY £KBeong Kal amoBrkeuong, o €Aeyxog yvnolotntag, o E€AEyXoG TNng
Kataotaong dlatnpnong opxXaLloTATWY ylo Tov SAVEICUO TOUG ot TePLOSLIKEG ekBEOEL;, 0 KOBOPLOPOC TwV
npoSlaypadwv TnG LeTadopds Toug KABWE KOl Ol EMLKOWVWVLIOKEG SpAcelg Tou Mouaoeiou.

BifAloypadia
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O pOA0G Twv AiBLVWV TPWTWV UAWV 0T KATAOKEUN LAKPOALOIKWV epyaAeiwv T Mpwipng

Ermtoxng tou XaAkou oto Kopwrti ATtikAG: meTpoypad k@ XapaKTNPLOTIKA Kat ribavr npoéAeucn

Moapio MéEn® kat Navaywwtng Nopwvng?

(1) ApxatoAdyog, E@opeia Apyatotritwv Avatodikng Attikng, YIIO), mariamexi@ymail.com, m.mexi@culture.qgr
(2) Kadnyntrc¢ Opuktoloyiag kat Metpodoyiag, Tunua lewAoyiog EKMNA ASnvwv), ppomonis@geol.uoa.gr

NepiAnyn

H emloyn tng katdAnAng UANG ylo TNV KATOOKEUN OVOEKTIKWY EPYOAEIWV OVIATIOKPLVOUEVWV OTLC
TIOAUTIAEUPEC OVAYKEC LOC TIPOIOTOPLKNAC OYPOTOKTNVOTPODLKNG KOLWVOTNTAG HE EVIoveg evdelfelg mpwiung
0.OTLKOTIOLNONC OTIG apXEC TNG 3" XA, TL.X. avadelkvUETAL WG BACIKOG TEXVOAOYLKOC tapayovtag. H mapoloa
£€peuva adopd otn pakpookorikn eé€taon 1.200 ABwwv TEXVEPYWV IO TOV TPWTOEAAASIKO OLKIOUO TOU
Kopwriou, ota omola aviutpoowriebovtal OAol oL AeltoupyLkol TUToL Twv gpyadeiwv TPIPAC Kal aheong,
Aelavong kat kpolonc. H avaluon Twy téxvepywy, odnynoe otn dtamiotwon otL ot AlBol amnd ta onola sivat
KOTOOKEUQOMEVA TOL TEXVEPYQ TIPOEPXOVTAL ATIO TIETPWH AT KAOE YEWAOYLKNG TIPOEAEUONC.

H mnetpoypadia emhéxBnke wg Paoikr HEO0SOG TPOOSIOPIOUOU OPUKTOAOYLKWY KOL LOTOAOYLKWVY
XOPAKTNPLOTIKWY TNE MPWTNG UANG TWV TEXVEPYWV WE TNV eTIAOYH SELYUATWY aTtd SLOPOPETIKEG EPYAAELAKEG
katnyopleg. H pikpookormikn e€étaon ocoapavta (40) Aenmtwv TOHWV OEWYUATWYV TIPOEPXOUEVWY QO
Sadopetikolg epyalelakol Tumoug, emiBeBaiwoe OtL ot AlBotexvieg tou Kopwrmiou ol Mpwteg UAeG
amotelolvTal amod TUPLYeVN, WNUATOYEVH Kol HETApOpdWHEVA TETPpWHOTA HE SladOpPETIKO TOCOOTO
eudaviong oe kABe katnyopia. MNapatnpnOnke OTL yia Tov K&Be TUTO epyaleiou Kat tn mpoopl{OUEeVn Xpnon
TOU, UTINPXE TPOTIMNGCN OTN XPNON CUYKEKPLUEVWY TTETPWHATWY WG MPWTN UAN KATaoKeunG. Emopévwg, o
oxebL00MOC Kal N AsltoupyLlkOTnTa Tou KGOt gpyaleiou emnpéale os peydro Babuod tn dtadikaoia emhoyng
NG KATAAANANG PWTNG UANG Ao TOV POIoTOPLKO TEXVITN.

Avalntwvtag TBavég mNyEG MPOEAELONG TWV TIPWTWV UAWV €KTOG TNG MepldbEpelag TnG apyailag B€ong, n
£€peuva MPoxwpnoe otnv SelypatoAny la yewAoyLkwv SEYUATWY oo MEPLOXEG OTIOU eviomilovtal EUdAVIOELS
QUTWV TWV METPWHATWY. H petadopd MpwTtwy VAWV Kol TEXVEPYWV amoteholv evbeifelg tyvnAdtnong Tou
TPOIoTOPLIKOU SLKTUOU, Xepoaiou kal BaAdoaclou, Tng avamntuéng Tou epmoplou kat tng Stakivnong ayabwv
katd tnv Mpwipn Emoxn tou XaAkoU oTo KEVIPLKO EAAASLKO XWPEO KAL TNV TIEPLOXI) TOU APYOCOpWVLKOU KOATIOU.

Ta amoTeAECPATO TNC EPEUVAG OUTHG UITopoUV va amoteAéoouv tnv adetnpia yla tn Snuloupyia piag Baong
S5e60UEVWV OYETIKA LE TG TTPWTEG UAEC KATAOKEUNG TWV LAKPOALOLKWV TEXVEPYWV OTNV ATTLK KATA ThV
Mpwtun EmoxnA tou XaAkoU.
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EAadpofapn eEMYpiopaTA YLO AMTOKOTOACTACELG LOTOPLKWY KOTOULOKEU WV

Mapia Aoukud!, Metpvr Kapmpdykou? kat Mapia Itedavisou

Epyaotrpto Aoutkwv YAwkwv, Tunua MoAwtikwv Mnxavikwv A0, (1) mloukma@gmail.com, (2) petrinik@civil.auth.gr,
(3) stefan@civil.auth.qr

NepiAnyn

To enixplopa eivat €va (60¢ KoVIAPATOC TTOU AOYW TNG BECNC TOU OTLC KATAOKEVEG PEATLWVEL TNV EUPAVION
TWV TEAKWV ETLPAVELWV eVW TIOPAAANAC AsLToupyel WG KAAUTITLKO, BEPUOUOVWTIKO KAl NXOUOVWTLKO UALKO
(Veiga et al., 2010). O moAamAO¢ autdg poAog KabLoTd to emiyplopa £va amod Ta Mo EUGAWTO UALKA TG
KaTtaokeunc. H xprion ehadpoBoapwv eMxplopatwy He Baon tov acBeotn dev eival pia véa béa kaBwg £xouv
XpnoLpomnolnOet oe ktipla edw Kal atwveg. QoTdoo, N €peuva aAld Kal n epappoyr] Toug £xel auéndel kabwg
n emdiwén elval va pelwbel To amotuTMwUa Tou AvOpaKko OTa KTipLa, Kol va BEATLWVETOL N EVEPYELOKN
anodoon twv Ktiplwv (Asadi et al., 2018). Itnv mapoloa €peuva 0 OXESLOOUOC TWV ETILXPLOUATWY Baoiotnke
OTLG apXEC ouUBOTWY Koviapdtwy (Xtedavidou, 2008) Sivovtag éudaon otn xpron eAadpofapwv adpavwy
KOLL TTPOOUIKTWYV LLE GTOXO TNV LOOPPOTILO GUOLKWV KO INXAVIKWV LOLOTATWY oAAQ KoL Xprion apxwv astdopiag.
Qg kovieg xpnolpomnolnBnkav vdpacPeotoc Kal TOloAAvn WS PLOUNXAVIKO TOPATPOloV, EVw ota adpavn
XpnoLpomnotnonke mepAitng, vAika alayng daong (PCM) kot avakukAwpévo AaoTikd PET. 3T cuvBEoelg
TIOU TIAPAOKELAOTNKAY EAEYXBNKaV LBLOTNTEG O€ VW Katdotoon (epyaoipuotnta, workable life, air- content)
VW Tpaypotonol)Bnkav éAeyxol UKWV (CUPPIKVWON, ATTOTINGCN TOU AVOLKTOU TIOPWEOUG, CUVTEAEDTNAC
Tpyoetdouc aviupwong), pnxavikwyv wotntwy (kaupn kot OAPn) kot Bepuitkwv dlotntwy, (Bepuikn
aywylotnta) o nAkia 28 kat 90 nuepwv. H PLePLK avTIKATAOTOON TWV adpavwy amo To eAadpLd UALKA Sivel
TLOAAG UTIOOXOUEVA QMOTEAECHATA 000V adopd OTN UNXOQVLIKN Kol Bepuikn anddoon Twv emyplopdtwy. H
BeAtiwon tng Bepuikng amddooncg odnyel oe e€olkovOUNGN EVEPYELAG OTA KTipLO KAl KABLOTOUV T UALKA QUTA
Buwoaotua.

BiBAoypadia
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An Archaeometric Study of Hydraulic Plasters from the Roman Public Baths of Kourion, Cyprus

Kalofonou Myrto!!), loannou loannis?, Kassianidou Vasiliki®®

(1) Archaeological Research Unit, Department of History and Archaeology, University of Cyprus, Nicosia, Cyprus,
Gladstonos 12, 1095 Nicosia, Cyprus
(2) School of Engineering, Department of Civil and Environmental Engineering, University of Cyprus, Kallipoleos Avenue
75, 1678 Nicosia, Cyprus

Abstract

The goal of this paper is to characterize the plasters used at the Roman Baths of Kourion, Cyprus. Despite the
intentional early use of crushed brick, as an artificial hydraulic additive in plaster production, in the Late Bronze
Age in Cyprus (Theodoridou, loannou and Philokyprou, 2013), there has not been further research on the use
of hydraulic plasters and/or mortars from other historic periods on the island. Hence, the relevance and
significance of this paper.

The archaeological site of Kourion is located in the south coast of Cyprus, close to the village of Episkopi. One
of the most prominent monuments of this archaeological site is the Public Baths complex, north-west of the
Roman Agora (Xpiotou, 2013). In total, fourteen plaster samples were examined from the cisterns, the
caldarium and the tepidarium of the west and east bath complexes.

A variety of archaeometric techniques were adopted to identify the main physicochemical characteristics of
the aforementioned historic construction materials. These included macroscopic observations (hand-held
microscope, Munsell color identification), chemical analysis using a portable handheld X-ray Fluorescence
spectrometer, petrographic analysis, Scanning Electron Microscopy paired with energy Dispersive X-ray
microanalysis and Cathodoluminescence and Thermal Analysis. The results confirm the use of opus signinum
(cocciopesto) at the top layers, over a lime plaster substrate. The top hydraulic layers in some cases comprised
of either multiple layers or a non-homogeneous poorly mixed plaster. The presence of opus signinum signifies
that the production of plasters at the archaeological site of Kourion was influenced by the locally available raw
materials and the technology known during the Roman period (Vitruvius, 1960).

Bibliography
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Archaeometric investigation of post-Byzantine icons by means of macroscopic XRF

Georgios P. Mastrotheodoros!2*, Anastasios Asvestas'!), Theophanis Gerodimos‘Y, Dimosthenis

Chatzipadeliadis”), Konstantina Agrafioti), Anastasia Tzima‘®, Dimitrios F. Anagnostopoulos)

(1) Dept. of Materials Science and Engineering, University of loannina, loannina, Greece
(2) Conservation of Antiquities & Works of Art Dept., West Attica University, Aegaleo, Greece

Abstract

Post-Byzantine icons —i.e. post-1453 A.D. Greek Orthodox Christian panel paintings— are important cultural
heritage assets that reflect the trends of an idiomorphic branch of European post-Renaissance painting. The
interest of scholars for the identification of icons’ painting materials and techniques has increased
considerably lately, and this reflects on the enrichment of the technical literature with many pertinent
archaeometric studies [1,2]. Most of the latter studies are primarily based on the employment of destructive
or micro-destructive analytical techniques, yet quite recently, a new, extremely powerful and non-invasive
analytical tool became available for such studies; macroscopic X-ray fluorescence analysis (MA-XRF) allows for
the rapid scanning of relatively large surfaces (~1x1 m2) and the creation of corresponding elemental
distribution maps [3]. In the current work authors demonstrate results obtained from the MA-XRF
investigation of numerous post-byzantine icons. Based on the critical evaluation and the proper processing of
the relevant MA-XRF data, the examined icons’ painting materials and techniques are identified, while their
state of preservation is documented as well [4].
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Aldyvwon kat eppnveia pag entl{wypadlopévng ELKOVAG HECW AVAAUTIKWY TEXVIKWV: H

nepintwon tng elkovag «Mavayia pe ayioug» (Nr.In.3622)

Flora Marolli® kat Afjpntpa AaliSou?

(1) BA ApyatoAdyog, MSc. Emiotriuovac Juvtrpnong, ano@ottoc tou ANMSE Tu. Apxitektovwy Mnyavikwy, A.M.0., Tu.
Apxatodoyiac kot MoAttiotiknc KAnpovoutac Mavemntotnuiov Tipavwy, Rr. Elbasanit, 1001, Tirana, Albania.
marolli.flora@gmail.com
) BA suvtnphitota Epywv Téxvne kat Apyatotritwy, MSc. Ermotripovac Suvtipnong, Ap. Tu. Xnuikwv Mnyavikwv A.M1.0.,
Mouoeio Bulavtivou lMoAttiouoU, Aew@opocg Stpatou 2, 546 40 Osooadovikn, EAAada. dimitra.lazidou@gmail.com

NepiAnyn

H eikdva «MNavayla pe ayioug» pe aplBuog amobeparog Nr.In.3622, mpogpxetol anod Tnv ekkAnoio tou Ayiou
lewpylou tou Mnepatiou, otn vota AABavia. MA€ov, n ewkova dulacostal otn Zuloyn tou EBvikol
Movuoeiou Meoawwvikng Téxvng Koputodc. To evlladépov tng £lkovag amodidetal otnv Umapén Suo
eMAANAWY oTpwpdTwY {wypadLKAG KoL oTNV avayvwpiolun emilwypddion og oAOKANPN TNV EMLPAVELA TNC.

O ouVSUOOUOC UN-EMEUPATIKWY KoL EMEUPATIKWY TEXVIKWY WG LeBodoloylia Tne mapoloag Epeuvag OTOXEVE:
otnv TANPN Slepelivnon tng maboloylag TNG €KOVOG, OTNV KATavonon Tng otpwuatoypadiag tng otnv
TOUTOMOINGCN TWV OUCTATIKWY UALKWV TNG, OAAA KUplwg otnv amoktnon mANpodopLwy OXETIKA HE TIC
S0 pOPETIKEG PETAYEVEDTEPEC EMEPPATELG.

Apxikad, epapuootnke n texvikn Aktwvoypadiag (X-rays), n omola édwoe mMAnpodopleg kuplwg yla To MPpwTo
{wypadikd otpwpa, oAAA Kot yia Stadopetikeg dBopég mou emiBaplvouv TNV Kataotaon Slatrnpnong tng v
AOyw ewovag. AkoAouBnoe detypatoAnia amod entd SLodpopeTIKA ONUELA TNG. ZUYKEKPLLEVA: TIEVTE A0 TA
delypata AndOnkav and ta Suo endAAnAa {wypadikd OTPWHATA, VA TIPOEPXETAL AT TOV EUALVO dopEa Kal
£va oo 1o UACU TG ELKOVAC.

Mo TNV TAUTOMOINON TWV XPWOTIKWY KAl TWV avOPYOoVWY UALKWY TTOU XPNOLUOTIOLHONKAV yla TNV KOTOOKEUH
NG €KOvag, ebapuooTnke n Texvik SEM-EDS. H HAektpovikr) MikpookoTia Zapwong Xpnolonotlionke yla
TNV MapaTApnNon Wwv Tou UACHATOC Kal Tou EUALVOU dopEa TNG ELKOVAC.

H edbappoyn tng texvikng Oacuatookomniog YnépuBpou (ATR-FTIR kat p—FTIR) cuvéBale otnv tautomnoinon
OPLOMEVWV OPYAVIKWY KAl 0VOPYQVWY CUCTOTIKWY. H epunvela TWV OMOTEAECUATWY TWV AVWTEPW TEXVIKWV
arokdaAu e 6tL StoowleTal To MPWTo {WyPadLKO OTPWHA TNG ELKOVAC O LEYAAN €ktacon. EmumAéov, To cUvolo
TWV TEXVIKWV Tou edapudotnkav cuvéBarde otnv amooadnivion Tng apxtkng lwypadikng ocuvBsong. OL
anokaAudBeioeg emypadEg kat o TUMOG ypadng Toug aflomolnbnkav wg HEoa XPoVoAoynong TG eLKOVAC.

Aappavovtag urm’ oYn Ta TEXVOTPOTIKA OTOLXEl KAl TOVv TUMO emiypoadwyv Tou NMpwtou {wypadlkou
OTPWHOTOC TIoU amokaAUudBnke cupunepaivoupe otLn apxikn {wypadikr ¢don Ba pnopolos va xpovoloynBel
otov 17° awwva, evw n 6gutepn {wypadikni ¢paon, va tonobetnOei otov 19° alwva pe opketh Bepatdtnrta.

Euxaptotieg

Ol ouyypadeic ansuBUvouv Bepuég euxaplotieg otoug: Yr.Mo. AABaviag yia tnv €kdoaon adelag yla Thv Aktivoypddnon
Kal tnv detypatoAnia tng ewkovag; Itov PhD.c AAé€avdpo Kwvaotavta (Epyaotrplo Xpwuatoypadiog A.E.A.Q.) yla tnhv
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napatnpnon Twv delypudtwv oto MoAwtikd Mikpookomio; otnv Ap. Aaumpiv) MaM\etlidou (Epyaotrplo NMponyuévwy
YAkwv Kot Alataéewv- AMDe Lab) ywa tnv edappoyn tng texvikig ATR-FTIR kat u-FTIR; otnv Ap. EAévn MavuAidou
(Epyaotripto SEM Turpatog Quaotkng AMO) yua tnv edappoyn tng texvikng SEM-EDS kat otoug Ap. Elena Kosti¢ kat Ap.
Frewpylo Oouatépn yla TNV cUPBOAN Toug otnv eppunveia Tng {wypadiLkng cUVOEONG TNG ELKOVAC,.
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Ewk. 1. H ewdva «lavayia pie ayioug Ew. 2. H ewdva «lavayia pe ayioug
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A comprehensive review and meta-analysis of compositional analyses of archaeological obsidian

tools and evaluation of the discrimination of the Greek obsidian sources
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G.S. Polymeris®®, Th. Ganetsos®, N. Laskaris(%

(1) Department of Chemistry, Aristotle University of Thessaloniki, 54124 Thessaloniki, Greece
(2) Laboratory of Archaeometry, Institute of Nanoscience and Nanotechnology, National Centre for Scientific Research
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Abstract

This study presents a comprehensive review of scientific literature and meta-analysis of the corresponding
data, focusing on the elemental analysis of archaeological obsidian tools from Greek excavation sites. Our
primary objective is to review the progression in methodology, results, and techniques used for obsidian
provenance studies and evaluate their ability to determine sub-sources. Various analytical techniques for
elemental composition, such as XRF, ICP, and SEM-EDX, have been used over the years to differentiate
between obsidian sources. A significant aspect of this work involves assessing the effectiveness of these
techniques in reliably identifying obsidian sources. Initially, we compiled chemical composition results from
the literature and categorized them based on the analytical technique used. This data was then subjected to
various algorithms (meta-analysis and clustering) as well as data analysis procedures, including Principal
Component Analysis (PCA) and Hierarchical Cluster Analysis (HCA). The aim was to identify optimal techniques
and analytical procedures towards differentiating between Greek obsidian sources, with an emphasis on
distinguishing sub-sources base on trace elements. All over Greece only four major sources are known; these
are Melos — Adamas, Melos — Demenegaki, Yali Island and Antiparos Island. From an archaeological point of
view a permanent question is the source of the archaeological obsidian artefact and from a geological aspect
if these are the only obsidian sources or just the major and well known. Through this review, we aim to
contribute to obsidian studies by providing an overview of trends in obsidian analysis, identifying the most
reliable techniques, and exploring the future of source and sub-source differentiation. Additionally, this study
compares the elemental composition analyses of bulk obsidian areas (obtained with SEM) with the results
from various inclusions within the obsidian matrix. This comparison reveals differences between the
homogeneous matrix and the heterogeneous inclusions, providing a more in-depth understanding of obsidian
source geochemistry.
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Ocuatikn Zuvedpia: NEsC KAl EOPALWUEVES EQAPUOYEC
otnv Apxatloustpia

Avackomnnon tng Stakvpavong tou pawvopévou tng Baddacoiag de§apevig oto Atyaio NéAayog

katd ta teAeutaioa 13.000 xpovia cal BP Kal oL EUTTWOELS TG 0T XPovoAdynon e 4C

MNnwpyog OakopeAAng

Tunua Zuvtipnoncg Apxatotntwy kat Epywv Texvne, ZxoAn E@apuoouscvwy Texvwy kat MoAttiouou, MNavemniotiuto
Avtikic Attikng, Ay. Znupidwvog, 12243, EAAada, email: yfacorel@uniwa.qr

NepiAnyn

Elval yvwotd otL n €8k evepyotnta *C tou Swapepioparog tng BAAaccog TnG MOYKOOMLAS SEEQUEVAC
avtallayng tou avBpaka Sladépel amd ekeivn TG ATUOohOLPAC AOYW TwV TIOAU SLOPOPETIKWV XPOVWV
TOPAOVIC TWV ATOUWV AvBpaka o autd. Qotoco, To HEyeBog autol tou dpatvopévou pmopei va StadEpet
ano MePLOXN Ot TEePLOXN AOYyw SLapopwV YEWAOYLIKWY Kol KALLATIKWY Tapayoviwy. Evog Tpomocg yla Tov
UTIOAOYLOUO TNG TOTILKAC eMidpaong tou Slopepioparog tng Bdlaooag R(t) kat tng tomikng amokAlong AR sivai
n padioxpovoldynon pe *C Zeuywv Setypdtwy xepoaioag-Baldooiag mpoélevong, mou éxouv cuMEeXBEel and
10 (610 KGO dopA ASLATAPAKTO APXALOAOYIKO CTPWHAL.

ApPXALOAOYLIKEC OvaoKodEG ot SeKATECOEPELG UEXPL ONUEPA TIAPAKTLEG OPXALOAOYLKEC B£0elc Tapeiyav
ouvoAika g€nvta dUo tétola {elyn N ALKl Twv omoiwv Kupaivetal anod nepimou 13.000 xpovia cal BP péxpt
ofjuepa. Ot nAkieg toug *C BaBpovoundnkav pe T xpon Twv TEAEUTAiWVY EKSOCEWV TWV SLEBVWY KOUTUAWY
BaBpovounoncg IntCal20 kot Marine20 kL emétpeav TOV UTIOAOYLOUO TwV avTioTolXwV TLHwV R(t) kat AR katd
™ Sldpkela tng mpoavadepBeioag xpovikng mepltodou. Ta anoteAéopota Seixvouv OTL oL TIEC OUTES Sev elvat
otaBePEG oUVAPTIOEL TOU XPOVOU KOl UImopel va petaBaAlovtal onpaviikd. EmumAéov, mapExouv To mMAaiolo
KOLL TNV aLTLOAGYNON YLa TTlo OAOKANPWUEVEC Kal PeyoAUTEPNG KALHaKOC HEAETEG e Eudaon oTo TOAQLOKALHA
Kal tnv Tadolowkeavoypadia, ol omoiec pmopel va odnyrioouv otn dnuloupyila piag oAokAnpwuévng
KOUTTUANG 816pBwong Twv cupBatikwv nAtkiwv “C Setypdtwyv Boldootag mpoéheuong yia oAOKANpn tnv
TtepLloxn tou Alyaiou.

BifAloypadia
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Innovations in imaging of the subsurface of archaeological sites and the interior of structural

elements of monuments in 3 and 4 dimensions developed in the framework of the EKATY project

Grigorios N. Tsokas

Laboratory of Exploration Geophysics, School of Geology, Aristotle University of Thessaloniki, Greece
Email: gtsokas@geo.auth.gr

Abstract

The project under the acronym EKATY (to remind Hecate, the ancient Greek goddess of ghosts and
necromancy) runs under the Operational Programme Competitiveness, Entrepreneurship and Innovation
2014-2020 (EPANEK). Its main atcitivities focus on the development of innovative approaches, and
consequently on the relevant instruments and software for imaging buried antiquities, but also for monitoring
the moisture impregnation and cracks evolution in standing monuments.

Regarding the exploration of the interior of tumuli, Muon and gravimetric tomography, along custom
developed measuring protocols and data processing schemes for 3-Dimensional Electrical Resistivity
Tomography (3D ERT) and 3D seismic tomography were employed. The experiments held at the great tumulus
of Apollonia were considered successful revealing the structure of the interior and detecting anomalies that
are possibly caused by concealed monumental tombs. Thus, a poly-methodological tomography is introduced
aiming to guide the fore coming excavations and preserve the integrity of the tumuli.

Recently developed image fusion algorithms in our Lab, were introduced. The experiments showed that fused
data provide better visualizations than separately each one of the geophysical methods employed. Tests of
the proposed schemes were mainly performed mainly in the site of ancient Philippoi, demonstrated the
reliability and effectiveness of the proposed algorithms.

Finally, time lapse electrical resistivity tomography algorithms and Ground Penetrating Radar (GPR) data
acquisition and processing algorithms were established to monitor failures and impregnating moisture within
the structural elements of monuments. The arrays were installed in the emblematic monument of Rotunda.
The tests carried out, yielded the optimum electrode arrangement for this king of operations. Further, least
squares inversion algorithms were modified to cope with the particular setting.
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A modular custom-built Macro-XRF spectrometer for Heritage Science

Kalliopi Tsampa'®, Efrosyni Androulakaki®), Panagiotis Assiouras'®), Pawel Wrobel? and

Andreas Germanos Karydas!

(1) Institute of Nuclear and Particle Physics, NCSR “Demokritos”, 153 10 Agia Paraskevi, Greece
(2) Faculty of Physics and Applied Computer Science, AGH University of Science and Technology, al. Mickiewicza 30, 30-
059 Krakow, Poland

Abstract

Scanning XRF spectrometry (Macro-XRF) is nowadays a widely established imaging technique for Heritage
Science applications. By means of raster scanning, it allows the non-destructive elemental mapping of large,
mostly flat, surfaces generating images of elements distribution, well perceived by non-expert curators,
archaeologists, conservators, and art-historians. The MA-XRF images allow a firmly and enhanced
characterization of the elemental composition of ancient artifacts and historical artworks/materials, providing
useful insights into the manufacturing process, but also to surface corrosion products and processes [1].

This contribution presents the development and characterization of a modular portable MA-XRF
spectrometer. The system consists of a transmission 12W Rh anode X-ray tube, a silicon drift detector (SSD) of
a 150 mm? active area and a laser proximity sensor integrated on a three-axis motorized platform (75cm x
50cm x 25cm). The setup is controlled by an in-house developed LabView program. Modular optics, including
a polycapillary X-ray lens and diaphragms of variable diameters provide a tunable sized exciting beam from
~0.1mm to several mm’s, optimized for different applications.

Monte Carlo simulations were applied to characterize the excitation spectrum in terms of energy distribution,
spatial resolution, and divergence in various optic-to-sample distances. First archaeometrical applications will
be reported to demonstrate the advanced analytical capabilities and performance of the newly developed
MA-XRF spectrometer.

Acknowledgements
This project is funded by the project PROTEAS, which is co-financed by the European Regional Development Fund of the

European Union and Greek national funds through the Operational Program Competitiveness, Entrepreneurship, and
Innovation, under the call RESEARCH — CREATE - INNOVATE (project code: T2EDK-02428, NSFR MIS-5069984)
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Study and Documentation of Late Bronze Age (LH IlIA1 period) Pottery From “Vagia”, Kalapodi

East Locris Greece: The Use of 3d Scanning Technology and 3d Color Printing

Maria |. Papageorgiou®,Konstantinos Brachos?, Theodore Ganetsos?), Andreas Kantaros @), Stella

Mouzakiotou® and Vangelis Soulis (2

(1) Archaeologist of Greek Ministry of Culture, Department of Prehistoric and Classical Antiquities /Ephorate of
Phthiotida and Evrytania
(2) University of West Attica, Laboratory of Non-destructive techniques, Athens, Greece
(3) Hellenic Open University & University of West Attica, Athens, Greece

Abstract

The paper presents and discusses the use of digital technology on four ceramic artifacts, burial offerings from
a Late Bronze Age chamber-tomb unearthed in Eastern Central Greece. The organized Mycenaean chamber-
tomb cemetery is situated at the site “Vagia”, 1 km west of the modern village of Kalapodi Phthiotis Greece
and was discovered during rescue excavations of the Department of Prehistoric and Classical Antiquities
/Ephorate of Phthiotida and Evrytania of Greek Ministry of Culture. The four vessels we will examine are only
a part of the wider archaeological context of the findings uncovered inside the monumental chamber- tomb
T.1. that had rectangular shape and a pitched roof. The alabasters (K 4364, K 4365) (FS 84) are decorated with
rock pattern (FM 32), the small goblet (K 4410) FS 254 is decorated with a foliated band (FM 64) and the early
sample of the carinated conical cup (K 4409) FS 230 also decorated with rock pattern (FM 32). All vessels are
made of high-quality clay, probably manufactured in a local Mycenaean ceramic workshop and the color of
the decoration varies from dark brown to light orange.

The artifacts were 3D scanned with a EinScan Pro 2X Plus (Shining 3D Tech. Co., Ltd.) using Shining Software.
A post-processing procedure was conducted in the 3D Scanner’s software in order to create the final digital
CAD file. This file can be then forwarded for fabrication by using a 3D Color Printer that is in a position to
attribute the scanned item’s geometry and colors.

Bibliography
1)Papageorgiou, M. ., Grigoropoulos, D., (in press), Early Roman Burials From Hyampolis, East Phokis. In Sporn, K., Laufer,

E., Farnoux, A. (eds.), Ancient Phokis: New approaches to its history, archaeology and topography (30 March- 01 April
2017).
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Reevaluation of mathematical and tunnelling aspects of the Eupalinos’ aqueduct

Eustathios Chiotis

Institute of Geology and Mineral Exploration

Abstract

The Eupalinos' aqueduct on Samos, in ancient Greece, has been highlighted as an exceptional engineering
project of the sixth century BC, as well as a mathematical problem studied already in antiquity by Heron. It is
re-examined in the present article from two points of view, and primarily based on the revised historical
context regarding the biography of two great Samians, the tyrant Polycrates and Pythagoras. It has been
previously supported that "the frequent assertion that Polycrates sought an architect for an aqueduct and
invited Eupalinos from Megara is not tenable. The tunnel began, according to all the indications, as early as
ca. 550 B.C. and would therefore have been completed before the time of the famous tyrant".

The traditional chronographic date for Polycrates' accession, ca. 533 B.C., has been placed in serious doubt by
scholars who argue convincingly for a date in the early 540s B.C. As for Pythagoras, his biographers agree that
he was born around 570 B.C. and that at the age of about forty he settled at Crotona in Southern Italy. He was
therefore in Samos during the period of the great works of Polycrates, with a temporary absence in Egypt and
elsewhere. Without doubt, both the Eupalinos' aqueduct and the temple of Heraion, presupposed careful
application of mathematics and project design and this aspect is examined in depth.

The second reason for revision is that the interpretations that have been given for the design and completion
of the aqueduct oversimplify the contribution of mathematics, ignore the problem of ventilation in the
opening of a blind gallery six hundred meters long and are based on paradoxical assumptions, such as that
during the construction of the project the aqueduct's supply source was moved four meters lower, notably
without this being connected to any earthquake, the main tunnel was found lower than the source and for
this reason a second gallery was built for the ceramic water pipes lower and since then the source remains to
this day in her place.
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An astronomical precise dating of Odysseus’ return to Ithaca

Stavros P.Papamarinopoulos

University of Patras, Department of Geology, Patra-Greece

Abstract

The annular solar eclipse, of 30 October 1207 B.C. (Julian Day-JD 1280869), calculated by NASA together with
the analysis of the weather’s and the environment’s description (long nights, plants, animals and peoples’
habits) and the astronomical data (guiding constellations and Venus the planet in the east horizon) mentioned
by Homer in the epic, constitute a corpus of information. The result of the analysis of the corpus offers the
first precise astronomical dating, without error bars at all, of Odysseus’ returned to Ithaca in the autumn five
days before the pre-mentioned eclipse. The latter is connected with another astronomical event meaning the
planet Venus found in the eastern horizon utilizing, the tool of dating which is the software Starry Night. The
two astronomical events the eclipse and Venus’ position in the prehistoric sky of the lonian Islands confirmed
fully the prehistoric text.
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Advanced X-ray based methodologies for the non-invasive investigation of tangible Cultural

Heritage

Francesco Paolo Romano

CNR, Istituto di Scienze del Patrimonio Culturale, Catania, Italy

Abstract

XRAYLab is a laboratory of the Institute of Heritage Sciences (CNR-ISPC) in Catania dedicated to the
development of novel X-ray-based methodologies for the non-invasive investigation of cultural objects and
archaeological materials. It operates as a node of the MOLAB platform of E-RIHS (European Infrastructure for
Heritage Science), providing free access to users to integrated multi-diagnostics that enable the most effective
in situ investigation of works of art. The scientific approach used in situ is based primarily on imaging
techniques that provide information on the elemental and crystal composition of materials and their structure
(morphology and stratigraphy). Typically, elemental distribution images are determined with a custom-
developed MA-XRF scanner that allows the measurement of both two-dimensional (flat scanning) and three-
dimensional objects (rotational scanning) of medium/large size dimensions. Unique characteristics of this
instrument include its fast-scanning modality, microscale resolution, high chemical sensitivity, and the ability
to generate elemental distribution images of the sample on the fly. The MA-XRF scanner is usually combined
with a custom-built MA-XRD scanner that allows for the further elucidation of the chemical nature of
compounds and the oxidation state of materials in the same sample. Finally, non-invasive 3D mapping with
confocal XRF provides information on the distribution of chemical elements over the thickness of the
investigated object. This multimodal analytical approach, based on complementary techniques applied
simultaneously to the same sample, provides more effective information on the nature of materials,
manufacturing techniques, creative processes, and the presence of degradation products. Several relevant
examples in wall, panel, and canvas paintings; manuscripts; and metallic objects are presented and discussed.
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Recent and advanced data from pyrometallurgical studies

N. Zacharias

Laboratory of Archaeometry, Department of History, Archaeology and Cultural Resources Management, University of
the Peloponnese, 24100 Kalamata, Greece

Abstract

Pyrometallurgical materials and artefacts that are pottery, clay, metal and glass, form the majority of the
material that survives diachronically in sites of cultural interest.

The communication aims to shed light on recent studies and their characteristics based on published data; it
is evidenced that this type of material forms the base of our understanding about material culture, status and
transfer of technology.

Studies will focus on Aegean and mainly European excavated material and on non-destructive, non-invasive
approaches.
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Unlocking the secrets of glass bangles from lerissos, Chalkidiki: Technological insights and

provenance through SEM-EDS analysis
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(1) Science and Technology in Archaeology and Culture Research Center, STARC, The Cyprus Institute
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Abstract

Glass bangles have been attested in the archaeological record since prehistory and continued to be produced
during the Hellenistic and Roman period. Glass bangles gained the greatest popularity during the first
millennium AD in central Europe and the Mediterranean. In the beginning of the second millennium AD, they
were massively produced in the Middle East becoming object of trade between the East and the West. Many
production sites have been recognized already in the Levantine coast, the Arabic peninsula, and the Persian
Gulf.

Archaeological excavations at lerissos in Chalkidiki brought to light a great number of more than 1000 glass
bangles dating to the 11th - 12th c. AD. So far this is the richest assemblage of this type of glass excavated in
Greece. In the absence of any glass working related evidence most likely this assemblage can be connected to
imports which possibly was further distributed in the Balkans.

The main aims of this paper are to characterize the glass bangles from lerissos, to group them according to
their chemical composition and to understand their life cycle including any recycling events. To fulfil these
aims, in the present study we investigated a subset of 80 objects from the lerissos assemblage using SEM-EDS
analysis. These glass bangles were made in a range of distinctive styles and colours and were classified
typologically. Some are plain or have a plain core coated in coloured glass, others are decorated with twisted
monochrome or/and polychrome cords, spirals, spots or trails. The data acquired with the SEM-EDS suggest
interesting technological choices in the use of specific raw materials and first conclusions can be drawn upon
the provenance of the raw materials and hence the origin of the glass.
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Mycenaean Vitreous Artifacts: Overcoming Taxonomy Hurdles via Analysis
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(3) Dept. of Materials Science and Engineering, University of loannina, loannina, Greece

Abstract

It is clear in the archaeological record that vitreous materials undergo significant degradation, which greatly
distorts the visual appearance of artifacts. The corrosion state of an object plays a crucial role in its taxonomy,
as the loss of the glassy state or glaze and the resulting optical effects render distinguishing glass from faience
and other vitreous materials particularly difficult.

Resolving taxonomy issues related to vitreous artifacts is a demanding task due to the complex degradation
mechanisms that directly affect their visual appearance and compositional fingerprint. Since their physical
damage and alterations often lead to misclassification during retrieval and storage, it can result in further
damage because of mismanagement, also likely leading to erroneous historical assumptions. Furthermore, it
impacts the applicability of visual and compositional analysis, as well as the choice of conservation methods
for stabilizing and preserving artifacts after recovery and poses challenges for archaeologists, conservation
scientists, and archaeometrists in their efforts to study and interpret these materials effectively.

For this study, a collection of vitreous artifacts with varying preservation states from Mycenaean contexts in
the Aegean region was examined. A state-of-the-art multi-analytical approach was adopted alongside
established techniques (1U-XRF) to analyze, document, and identify specific compositional changes that occur
due to degradation mechanisms within the surface layers. The primary objective of this study is to establish
definitive connections between analytical data and the observed visual characteristics of the materials and
corrosion layers under investigation.
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NepiAnyn

210 TMAAiOLO TOU £peuvNTIKOU Tipoypdppatog ERC- EXPLO «E€epsuvwvtog tn Suvaplki Kol TIG OLTiEg TG
aAAayng Xprnong TN yng katd tnv MNpoiotoplkn Emoyrn os pia koltida tng eVpwnaikng yewpyilag» peAetnOnkav
375 Aemtéc TOUEG oL omolec KAAUTITOUV OAeC TIG XPOVOAOYLKEG daoelg tng NeoAlBKNG meplodou Tng
apxatoloyikng 6€ong tou AlomtnAlol Kootopldg. H opuktoAoyikr HEAETN TNG KEPAULIKAG OUVEUAOTNKE LE TN
otolxelakn avaiuon 101 SelyUATWY KEPAWULKAG LE TN XPNON XEpokivntou avaluth ¢Boplopol aktivwy X
(PXRF) NITON XL3t GOLDD+. 2t0X0G TNG £pEUVAC €lval N avaAuTKi LEAETN TNG TEXVOAOYLOG TNG KEPAMLKAG KOl
NG KWVNTIKOTNTAG TG B£0NC, 0 oX€oN LLE TNV EUPUTEPN TIEPLOXK TOU OLKLOHOU.

Jupdwva pe Tn yewAoyia tng meploxng kot tn SetypatoAndia nUAtwy, amodeliyBnke OTL oL KEPAULKEG UAEC
TIPOEPYOVTAL Ao TNV gUPUTEPN TtEPLOX Tou AlominAol. Ta amoteAéopata TNG METPOYPAPIKNG AVAAUONG
UTESELEQV OKTW OPABEG KEPOULKWY UAWV YLA TNV KATOOKEUH TwV ayyeiwy, HeTOEY Twv omoilwv KupLopXeL n
XOVOPOKOKKN Kepaulky UAN pe Bpalopota YVEUCLOKWY TETPWUATWY. H OUYKEKPLUEVN KEPOULIKA UAN
emukpatel Slaxpovikad otn BEon UToSNAWVOVTAG TN CUVEXELD OTHN YVWON KAl TLG CUYKEKPLUEVEG ETUAOYEC TWV
KEPOAUEWV YLO EKATOVTASEG Xpovia. Ta anoteAéopata tou pEDPXRF umédel€av tov oxnuatiopd €L facikwv
XNUIKWY ouddwv oL omoleg xopoktnpilovtol wg pn ooPeotiolXeg Kol oUVSEovTal GPPNKIA UE TIC
netpoypadlkec ouadec. H Kepapkn mopoaywyrp oto AlomnAlo xapaktnpiletal torukn, He epdaveic
TEXVOAOYIKEC SLoPOPEC TNV KATAOKEUT] (6lwv aAAd Kot SLadopeTIKWY TUTIWV ayyeiwv.
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Archaeometric analysis of modern pottery from Kentri (lerapetra, Crete) and its implications for
the study of ancient ceramics: the case of the Minoan granodioritic pottery in the Isthmus of

lerapetra

Eirini Koutouvaki¥, Eleni Nodarou'?, Panagiotis Pomonis® and Yiannis Papadatos!

(1) Department of Cultural Heritage: Archaeology and History of Art, Cinema and Music, Universita degli Studi di
Padova, Piazza Capitaniato 7, 35139 Padova, Italy eirini.koutouvaki@studenti.unipd.it
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Abstract

Kentri is the easternmost traditional potting center in Crete; it is situated in the southern part of the Isthmus
of lerapetra, approximately 2.5 km from the modern city. The manufacture of pottery at the site began at the
end of the 18th and flourished in the 19th and early 20th c., mainly due to the presence of suitable raw
materials in the immediate vicinity. Production ceased in the mid 1980’s, and unlike at the other centers of
the island, there was no resurgence. Modern pottery sherds dispersed all around Kentri are the silent
witnesses of this past potting activity. As part of a systematic surface survey in the plain of lerapetra, the
architectural remains of modern ceramic workshops were mapped, and modern pottery was collected and
studied. Thin section petrography was applied in order to investigate the technological characteristics of the
various types of ceramics. The work was complemented by the sampling and analysis of raw materials from
the area, aiming at a holistic approach to the study of modern pottery production on a micro-regional scale.
The analysis showed that the main fabric of the Kentri pottery is characterized by the presence of granodioritic
inclusions, a lithology that is also predominant in the local raw materials.

In this paper we present the results of the analysis of the modern pottery and the raw materials from Kentri.
Minoan studies have traditionally considered granodioritic pottery to be the product par excellence of the
northern part of the Isthmus of lerapetra and the Bay of Mirabello (hence the name “Mirabello fabric”). Our
study attempts to challenge this prevailing assumption and offer an alternative source for the provenance of
the granodioritic pottery.
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Reaching the peak: Archaeometric analysis of pottery from the peak sanctuary of Philioremos-

Gonies (north-central Crete)
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Abstract

The Minoan peak sanctuary of Philioremos-Gonies is located in north-central Crete, south-west of Herakleion.
It was excavated in the 1960s by Alexiou and in the 2010s by Kyriakidis and displays all the characteristics of
the genre: it is located on a peak, has visibility over a plain, and visual links with the nearby peaks of Keria-
Krousonas, Pyrgos-Tylissos, Evgasos-Aidonochori, and others. It was most likely founded in the MM IB period,
and a 3- or 4-room structure was erected sometime until the MM lIA period. The architectural remains reflect
a significant investment in the building program of the sanctuary, which must have hosted ritual activities
involving groups of people. This is further corroborated by the finds: a plethora of human and animal figurines,
as well as architectural or other models, and a large amount of pottery sherds; the overwhelming majority of
the latter belong to serving and drinking vessels, reflecting on-site consumption of food and drink, while some
belong to shapes intended for small-scale storage and some to cooking pots.

The macroscopic study of the figurines and pottery identified two main classes of fabrics, one red non-
calcareous, the other buff calcareous, both of which had several sub-categories. Petrographic analysis was
applied on selected pottery and figurine samples in order to establish the range of fabrics encountered at the
site and investigate their material properties, including mineralogical composition, texture, and manufacturing
recipes. The project was complemented by small scale geological sampling and the analysis of raw materials
collected in the area.

This presentation focuses on the results of the combined study of pottery typology and petrographic analysis;
at an intra-site level we present the main fabrics used for the production of the coarse and fine wares, as well
as the figurines, and we discuss their manufacturing technology and possible provenance. We also examine
the position of Philioremos at a regional level: in this strategic area overlooking the plain and the routes leading
from Knossos to Mount Ida at least three peak sanctuaries were founded at the same time, at a short distance
from each other. Through the study of the pottery from Philioremos we attempt to shed some light on both
the people who visited the site at a time of intense ritual activity on the peaks of Crete and the contemporary
economic exploitation in the areas around these peaks.

28


mailto:enodarou@yahoo.gr
mailto:E.Kyriakidis@kent.ac.uk

) EAAnvikn) Apxatouetpikr Etaipeia

Ceramic Production and Exchange Networks in Middle Bronze Age Attica

Anthi Balitsari

Postdoctoral Fellow of the F.R.S.-FNRS, UCLouvain & Research Associate of NKUA, and the Fitch Laboratory of the BSA,
anthi.balitsari@yahoo.gr

Abstract

The primary objective of this presentation is to enhance our understanding of ceramic production and trade
in Attica during the Middle Bronze Age (ca. 2.100-1.700 BCE), based on the evidence derived from the
systematic excavations of the Department of History and Archaeology of the NKUA at Plasi (Marathon), the
Belgian School on Great Velatouri (Thorikos, Lavrion), and the Agora excavations (Athens) of ASCA. The
discovery of pottery kilns in Athens (Venieri 2010, 189) and Plasi (Kapsali 2019), along with the abundance of
metal resources in the wider Lavrion region, suggests that these sites likely participated in a dynamic network
of intercommunity exchanges within and beyond Attica. To gain further insights, we have employed a
combination of quantitative analysis of macro-fabrics and wares, as well as the examination of 182 samples
using ceramic petrography and chemical analysis, specifically employing Wavelength Dispersive X-Ray
Fluorescence (WD-XRF) for the fine pottery.

Preliminary findings, particularly from the study of (semi-)coarse wares of presumably (broadly) local origin,
reveal notable diversity in the clay pastes in Plasi and Thorikos, which likely stems from natural variations in
the local resources and/or a decentralized household-based production model. This picture strongly
contradicts with Athens, where more standardized clay recipes have been identified, samples of which were
also recognized particularly at Marathon. Consequently, while Thorikos and Athens appear to be strongly
integrated within the Argosaronic gulf network, which is predominantly influenced by Aegina, it is possible
that the ties between Marathon and Athens were even stronger.
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H €€€ALEN NG XovOpOoELSOUG KEPALKNAG 0TO LEPO Tou Kadamodiou amno ta téAn tng Muknvaikng

Emoxng €wg tnv Npwipn Emoxn tou Z18pou: apXaLOUETPLKEG TPOCEYYLOELG

KéMu XprotoSoviou2), Anno Hein®

(1) Ivotitouto Navoemniotriung ko Navoteyvoloyiag, E.K.E.®.E «Anuokpitoc», Ayia MNapaokeun, 15341 Adhva
(2) Tunua lotopiac kat Apyatodoyiag, EQviko kot Kamodiotplakd Mavemniotnuio ASnvwv

NepiAnyn

H mapouoca PeAETN MOPOUCLAlEL T QNMOTEAECUATA TNG OPXOLOAOYIKNG KAl OPXOLOMETPIKNG UEAETNG TNG
xovdpoeldoug kepa kN (Jacobs-Felsch 1986 Nitsche 1987) Tou vOTLOU VATKOU GUYKPOTHLOTOG TOU LEPOU TOU
KaAamobiou (Niemeier 2016, 303). MapoAo ToOuU UEAETEC KOl SNUOGCLEVOELG TNG CUYKEKPLUEVNG KEPAULKAG
Katnyoplag UMAPXOUV yla OPKETEG BECELS TNG NMELPWTLKNACG EAAASaAC, eival n mpwtn ¢opd mou €va TETOLo
OUVOAO TIPOEPYXETAL Ao £va Lepd UE OUVEXN AATpeuTikn Spaoctnplotnta amd tn Muknvaikh €wg Kot Thv
MpwLun Emoxn tou Z181pou (TéAn YEWUETPLKAG EMOXNC). ATWTEPOC OTOXOC AUTNAC TNG £peuvag elval n e€€taon
TNG TUTTOAOYLOC KOl TOU €UPOUC KATAVOUNG TWV KATNYOPLWV TN XovopoeldoUg KEPAULKAC ava XpOVOAOYLKA
$aon, KoL n cUYKPLON TWV ATIOTEAECUATWY TNC APXOLOAOYLKAG LEAETNG LE T avooKadLKA cupdpaldueva Kal
TOL ATMOTEAECUATO TWV OPXALOMETPLKWY aVaAUoEWV. O CUVSUOOUOC TWV TUTTOAOYLIKWY KOL TWV QLY OULOUETPLKWV
avaAUoswy £6eLée afloonueiwtn ouvéxela aAAG Kal KATTOLEG evELadEpouoec dANAYEC LECA OTO XPOVO WC TIPOG
TOL OXALATA KAL TNV TEXVOAOYLA KOTAOKEUNG QUTNAG TNG KEPAULKNAG, OL oTtoleg mapouotaovtal Kal culntouvrtol
OTO MAQOLO TWV YVWOEWV TIOU €XOULE YL TN AXTPEUTLKN §paoTnpLOTNTA OTO LEPO.
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Delos and its regional networks in the Hellenistic period
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Abstract

Macroscopic examination of Hellenistic ceramic materials from the Sarapieia on Delos as well as Sanctuary of
Poseidon and Amphitria on Tinos showed that the same group of ceramics made in red-firing fabric is frequent
on both islands. This group includes building materials, transport amphorae, cooking, utilitarian and table
wares as well as lamps. In order to check the provenance of this group and to investigate the economic
relationship between the islands, selected samples were subjected to thin section petrography and elemental
analysis (WD-XRF). In addition, raw material prospection was undertaken on Tinos. The paper presents the
results of integrated macroscopic and laboratory investigation, which indicated that Tinos is a potential source
of this group. This has a great impact on studies of close-regional connectivity in the Cyclades, and especially
on Delos because most research of pottery from this island has been focused on long-distance trade during
the Late Hellenistic period.
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Machine learning approaches in the interpretation of compositional data of archaeological

ceramics collected with pXRF

Anno Hein and Vassilis Kilikoglou
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Abstract

Provenance studies of archaeological ceramics provide information about dissemination and trade of pottery
and thus about economic and cultural relations of societies in antiquity. The provenance can be investigated
with different analytical approaches based on the assumption that ceramics, manufactured at a specific place
using specific raw materials can be distinguished according to their composition from ceramics manufactured
at a different place. Elemental analysis of the ceramics is one of these approaches, which allows for
distinguishing different ceramic categories and assigning pottery of unknown origin to known reference data
of production sites. For the elemental analysis commonly laboratory methods with high precision and
accuracy, such as neutron activation analysis (NAA) or wavelength-dispersive X-ray fluorescence spectrometry
(WD-XRF), are selected in view of controlling analytical uncertainties, which otherwise might obscure small
compositional differences. During the last 20 years, however, handheld portable XRF (pXRF) systems have
been introduced in the study of archaeological materials allowing for non-invasive measurements of elemental
compositions of a large variety of inorganic materials and providing prompt results. Particularly in the case of
pottery analyses, though, several issues arise. The analytical precision and accuracy of pXRF is considerably
lower compared to laboratory methods and the suite of elements, which potentially can be measured, is
commonly smaller. Additionally, the method is extremely surface sensitive, which has to be taken into account
for measurements of decorated, encrusted or weathered surfaces. This impedes the statistical evaluation of
pXRF data of ceramics applying exploratory methods, which are commonly used for the evaluation of analytical
data collected with laboratory methods. Because the pXRF data are considerably fuzzier their categorization
requires a more flexible approach based on the actual data structure rather than on assumptions regarding
geochemistry. For this, different machine learning approaches have been tested, such as supervised or
unsupervised learning using artificial neural networks (ANN). The application of these approaches is
demonstrated with different data sets and the resulting categories are compared with categories based on
conventional exploratory multivariate data evaluation.
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V. Xanthopoulou -2, G. Karountzou (3, I. lliopoulos @)

(1) Department of Geology, University of Patras, Greece vxanthopoulou@upatras.qr
(2) Laboratory of Electron Microscopy and Microanalysis, University of Patras, Greece
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Abstract

Color change is often used as a proxy for the mineralogical transformations occurring during firing of pottery
firing according to their firing temperature. Thus, in this study we employed the non-destructive technique of
Visible Near Infrared Spectroscopy (VNIR) in order to obtain a quantitative, fast and accurate color recording
on experimental fired clay briquettes. These were prepared using clayey raw materials (n=58) collected from
northern Peloponnese and western Greece (Corinthia, Achaea and south Epirus) and fired at 700, 900 and
1050°C, under oxidizing conditions aiming to use them as a comparative means for characterizing pottery from
local archaeological sites and inferring about their suitability for ceramic manufacture. During previous studies
undertaken under the framework of wider geoarchaeological research program the fired briquettes were
characterised in terms of their chemical (XRF-WD) and mineralogical composition (XRPD) as well as some of
their physical properties (such as their color using the Munsell Soil Chart). The calcareous character of the raw
materials from western Greece and northern Peloponnese attested by means of WD-XRF and XRPD is well
mirrored in the VNIR color recordings of the experimental briquettes, which tend to obtain light hues, such as
pale yellow to darker hues, such as reddish brown. The results obtained so far show that the use of VNIR
provide an alternative faster, more accurate, and reproducible approach which can automate color recording
in likewise artefacts offering a higher throughput and a faster screening and grouping.
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Preliminary study of Lesvos clayey raw materials: a pXRF analysis
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Abstract

Over the last years several archaeological and ethnographic studies have been focussed on the investigation
of pottery production in the East Aegean and Asia Minor (Hein et al., 2008; Zachos et al., 2010). However, the
determination of the origin of production of specific pottery wares particularly on the island Lesvos turned out
to be a complex topic due to huge variety of available raw materials and the numerous places of production
through time. The present study focuses on examining the compositional variation of local clayey raw
materials potentially used for pottery production in Lesvos taking into account their suitability for pottery
production. After a detailed literature review concerning the archaeological, geological and ethnographic
background of the area a field survey of clayey raw materials was undertaken. During the field survey 23
deposits were identified in different island locations, wherein sampling of 39 clayey raw materials took place.
Most of the samples were collected near ancient and historic cities such as Mitillini, Mithimna, Antissa, Arisvi,
Eresos, Pyrrha. The samples were cleaned and experimental briquettes were prepared and fired (700°C, 900°C,
1050°C) at a laboratory furnace. The elemental composition of the briquettes was examined with a NITON
XL3t GOLDD+ portable handheld XRF system (pXRF) at NCSR Demokritos. Preliminary results indicate two large
compositional clusters with a clear difference in calcium oxide (CaO) content. The first cluster includes samples
from areas such as Agiasos and Mistegna with a comparably high CaO content (7-20wt%), while the second
cluster contains samples from areas such as Mandamado, Mesotopos and Arisvi with a significantly lower CaO
content (<4wt%). In the first cluster the samples from Agiasos (1°* sub-cluster) present few compositional
differences in comparison to those of Mistegna (2" sub-cluster). In the second cluster Mandamado samples
show a clear distinction from those of Mesotopos, Arisvi, Skoutaros or Filia. The pXRF provides a first
preliminary categorization of the raw materials as part of a larger project, which includes the analysis of the
experimental briquettes with different techniques such as optical microscopy (O.M) and XRPD. Nevertheless,
allowed for a straightforward screening and grouping and thus offering a first sight of the material. A
petrographical and mineralogical analysis will follow and complete the research.
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Ocuatikn Zuvedpia: Avopyava vAika — MetaAda

XNk avaAvon XAAKIWVWV avTkelPEVWY TG Mpwipng ka Méong Emoxng tou XaAkoU amno tn

Bopela aktn Tng Kumpou
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(2) Department of Archaeology and History, La Trobe University, Victoria 3086, Australia

NepiAnyn

H Bopeta aktn tng Kumpou Atav pa dlailtepa epmopikd evepyn meploxn Adn amnod ta téAn tng MNpwipng Emoxng
Tou XaAkoU (2250-1950 m.X.). 3TN CUYKEKPLIEVN TiEpLOXN evtomilovtal Ta oAU CNUAVTLKA VeEKpoTadeLa OTLg
Boslc Mmnéhamaic Bouvoi (Stewart and Stewart, 1950) kat AdninBo¢ Bpuaon tou Mapna (Gjerstad et al., 1934;
Webb, 2020), pe biaitepa mholoteg Tadg, 1000 TS Mpwipng 600 Kal tng Méong Emoxng tou XaAkou. Ot
EKTETAEVEC avaokadEg ota dUo vekpotadeia, mou Ste€nxBnoav Kuplwg KATA To MPWTo Uod Tou 20° awwva,
£depav oto dwg €vav TMOAU peydAo aplBud XOAKWVWY QVTIKEWWEVWY, TOCO TOTIKNG 000 KOL ELONYUEVNG
TIPOEAELONG KALL TEXVOTPOTILOC. H HEALTN TWV YOAKLVWY OVTIKELULEVWY OTIO TOUG KUPLOUG OLKLOMOUC TNG BOPELAC
okt tng Kumpou (Baoihta, Mmélamaic, Kapui, AGnnBog) evIAOOETOL OTO MAQICOLO TOU E€PEUVNTIKOU
nipoypappatoc North Coast Metals, To omolo xpnuatodoteitatl and to Navenotpto Kimpou. Kuplog otdyxog
TOU TPOYPAUUOTOG €lval n Tautomoinon Twv KPAUATWY TIOU XPNOLUOTIONONKAV OTNV KATOOKEUN TWV
XOAKWVWV QVTIKELWEVWV TNG Mpwing kat Méong Emoxng tou XaAkoU Tou £xouv avaokadel o€ apXaLOAOYLKES
Béoslc tng Bopelag aktng tng Kumpou. H mopouca avokoivwon €o0TIAlEL OTA OMOTEAEOUATA TNG MN-
KOTQOTPETTIKNAG XNUIKAG avdAuong (handheld XRF) twv XGAKWVWY aVTIKEILEVWY amd TG Ooelg Mmélamalic
Bouvol kat Admn6og Bpuon tou lMapra. H avaAucon KatadelkvUEL TNV EKTETAEVN XPHON TOU KPALOTOC TOU
apoevikoUxou xaAkoU (Cu-As) kal otig Vo B£oelg, KabBwg KoL TNV £VTOVN MOPOUGLa TOU KOLOGLTEPOU, OTOLKELD
mtou Sev evtoriletal ot yewAoyia Tou vnoloU, yLo TV apaywyr] kKpapdtwy prpouvtlou (Cu-Sn), kuplwg otnv
nepintwon tng AamnBou. I16laitepo evdladépov mapouotdlel kal n mepinmtwon tou poAUBSdou (Pb), otolxeio
To omoio emiong &ev evromiletal ota yaAkoUxa petoAelpota tg Kompou, kal €xel kataypadei oe
avTikeipeva katl and tig Suo Béoelg, umodnAwvovtog TBaveG emadEc e AAAEG TIEPLOXEG TNG AVATOALKAC
Meooyeiou. TEAOC, ONUAVTLIKO ATOTEAECUA TNG XNIULIKAC AvAAUONG amoTeAeL n SlamioTwon MwG CUYKEKPLUEVOL
TUTIOL KPAUOTOC ETUAEYOVTAV OKOTILLLAL OTIO TOUG LETAANOTEXVITEC YLIOt CUYKEKPLUEVOUG TUTIOUC OLVTLKELUEVWV.
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The “lost city of copper”? Copper production at Enkomi: a study of metallurgical ceramics.
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Abstract

Enkomi, which is located in the east coast of Cyprus, is considered to be the most important settlement of the
Late Bronze Age. The excavations at Enkomi, especially those directed by Dikaios in the mid 20th c. in the
northern edge of the town, revealed evidence of a buzzing metallurgical industry dating already from the
earliest phases of the settlement’s occupation®. The presence of workshops within the urban environment of
Enkomi and at a significant distance from the rich ore deposits of the Troodos Mountains triggered multiple
discussions regarding the organisation of the metal industry and the chaine opératoire for the production of
the prominent Cypriot copper ingots and their distribution across the Mediterranean.

Nevertheless, the metallurgical assemblage (refractories and slag) has not yet been studied thoroughly with
the exception of a very small number of slag samples. The current project focuses on the technical ceramic
assemblage found in Area Ill. Chemical (bulk and spot) and mineralogical examination has been conducted on
the material with the aim to reveal the metallurgical operations taking place in the northern part of the city.
The results of the analyses have shown that during the long habitation history of Enkomi the copper workshops
at Area lll are occupied with the same metallurgical operations. Interestingly, small technological variations
detected ought to be ascribed to cultural and technical factors. To understand the significance of our results,
comparisons have been made with the limited generated data from contemporary metallurgical ceramic
assemblages. It is then when the leading position of Enkomi in the LBA Cyprus was corroborated by
archaeometallurgical evidence.
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Accidental or Intentional?

The Practice of Early Copper-alloying with Arsenic in the Aegean
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Abstract

Following a tendency known from most regions of the Old World, arsenical copper has been proven to be the
dominant Cu-based alloy in the Aegean during the 3™ millennium BC. However, the technological path(s) by
which these alloys were produced remain unresolved, and it is still unclear whether the practice of producing
arsenical copper was a technological choice or resulted from an accidental pyrotechnological event. Secondary
copper mineralization, as well as arsenic-bearing occurrences can be found at a number of sites'? in Greek
mainland and the Aegean islands. Evidence about early local production of arsenical copper is presented in
this paper.

The early production of arsenical copper from three areas or sites directly associated with this alloy is the
subject of the present study. They are: 1) the site of Chrysokamino in Eastern Crete, where minute fragments
of unsmelted ore, escaped from the furnace, clearly show that copper and arsenic coexisted paragenetically
and constituted the main metalliferous raw material, 2) the island of Keros, where a recently analysed copper
ingot, coming from an old excavation of Prof. Ch. Doumas, exhibited an arsenic content of well over 3%, so
that it actually consists of a Cu-As alloy and 3) southern Kythnos, from where two, currently being studied,
copper ingots appear to be As-containing.

For the seeking of examination of the above issues, we highlight the specific importance of a Cu-As
mineralization consisting of conichalcite, [CaCu(AsQO4)(OH)], discovered at Koutalas in southern Seriphos?.
Moreover, we take into account the analyses of Cu-based ingots from the sunken hoard of Mesi and Glyfada
(in north Aegean/Thracian Sea) that exhibit a slightly elevated arsenic content.

Finally, we examine the technological query of whether early Aegean arsenical-copper production consisted
of one or two-stage operation. Based on the available data, we rather accede to the view that both approaches
might have been followed. However, this would have depended on the raw materials available at the time.
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Abstract

Aghios Sostis Peninsula on Siphnos Island holds invaluable insights into our historical past. This site, renowned
for its rich metallurgical slag deposits, serves as a testament to ancient mining and smelting practices.
However, the preservation of these deposits is under constant threat from both human activities and natural
erosive forces.

Our research is dedicated to assessing and modeling erosion risks specifically concerning the loss of ancient
metallurgical slags on the Aghios Sostis Peninsula. The depletion of slag deposits is a consequence of various
factors, including unauthorized collection and natural processes like rainfall and runoff that transport slags
towards the sea. To quantify the extent of slag loss, we adapted the well-established Soil Loss Equation, taking
into account parameters such as rainfall erosivity, soil erodibility, slope characteristics, and vegetation cover.
This adaptation enables us to estimate potential slag material loss over time and predict future erosion
patterns.

The outcomes of our study shed light on the vulnerability of the Aghios Sostis Peninsula to erosion, facilitating
the development of effective strategies to mitigate these risks. The unique topographical features of the
peninsula and its proximity to the coastline make it especially susceptible to intense rainfall and runoff, leading
to significant slag losses.

Understanding the underlying erosive processes permits to develop strategies for safeguarding the remaining
slag deposits, ensuring their availability for future research and cultural heritage preservation. Our work points
out the critical importance of integrating scientific research, archaeological conservation efforts, and land
management practices. Collaborative initiatives with local stakeholders are vital for ensuring the long-term
sustainability and protection of Aghios Sostis cultural heritage site.
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New data on the metallurgical production on western Siphnos
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Abstract

In this paper, the metallurgical finds discovered during the survey conducted on western Siphnos by the
Ephorate of Antiquities, as part of the project “Siphnos and beyond”, will be presented. Currently, our
knowledge concerning the metallurgical production on Siphnos is confined to the eastern and southern part
of the island, where the major prehistoric argentiferous lead mining site of Agios Sostis and lead-silver and
copper production sites, like Akrotiraki, Kasela and Skali, are located. During the survey, four main sites with
metallurgical remains were revealed in the areas of Krina, tou (Nt)zioti to Petali and Katzouraina, whilst similar
finds have been located scattered in other locations. The finds include litharge fragments, slag and furnace
wall fragments. Although the surface finds cannot be dated securely, the type of the furnace wall fragments
resembles similar finds from other Cycladic islands that have been dated in EBA. In order to identify the type
of the slag fragments and the slag attached on the furnace wall fragments, 30% of the finds per site were
analysed with p-XRF. The analysis revealed that the production is related to both lead-silver and copper
smelting. It is rather interesting that there is a typological difference between the lead- and copper-production
related furnaces, regarding the existence of perforations, a pattern that has been noticed at sites on southern
Siphnos. As far as copper production is concerned, the only securely currently known site is Skali on southern
Siphnos. At the same time, the exact mining site of copper ore is currently unidentified, whilst the new finds
rise questions related to its location. Under the light of the above new evidence, it becomes clear that
metallurgical production is not restricted to the eastern and southern part of the island, but it is rather an
activity well dispersed and well known on Siphnos.
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Early Bronze Age silver production on southern Sifnos: the sites of Kasela and Akrotiraki
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Abstract

This paper presents the results of the archaeological and archaeometallurgical investigation of the
metallurgical finds from the smelting site of Kasela and the settlement of Akrotiraki, on southern Sifnos.
Currently, our knowledge of silver-lead exploitation in the prehistoric Aegean is rather restricted. No other
prehistoric smelting site has been identified, except for Agios Sostis on Sifnos, which is, though, mainly a
mining site, whilst in Cyclades only sporadic finds of litharges, related to cupellation have been identified. This
presentation aims to a better understanding of the chaine opératoire of the Early Bronze Age silver production,
by studying, for the first time, evidence of all stages as a whole. To a second level, this paper aims to shed light
into organisational and social aspects of the silver production and thus into the exchange routes and their
influences on the Early Bronze Age Aegean societies. The metallurgical remains under study include lead slag,
litharge fragments, furnace wall fragments and sherds with lead oxide attached. The main analytical
techniques that are implemented in this research include Optical Microscopy and SEM-EDX analysis. The
analytical examination of the smelting slags from Kasela and the lead slags from Akrotiraki revealed high
amounts of antimony and zinc, which suggest a local ore source, whilst some of the lead prills contain small
amounts of silver and copper. However, the macroscopical differences between the slags of the two sites,
could suggest that they derive from different stages of the production. The majority of the litharge fragments
from Akrotiraki are in the shape of shallow bowls. The presence of siliceous material within the samples
suggest that they are rather litharge impregnated hearth lining (Pernicka et al. 1998). The existence of metallic
silver within those fragments confirms their correlation with silver production.
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NepiAnyn

BaloLlKO XOpAKTNPLOTIKO TNG BLOTEXVLKAC TTapaywyng Katd tn Muknvaikr avaktoptkn niepiodo (1400-1200 mt.X.)
ATov To cUOTNUA TTOU KaTtaypadeTal oTLg Tvakideg tng Mpappikng B ypadng wg ta-ra-si-ja. Méow autoU, To
HUKNVOIKO avaKTopo €Aeyxe TNV mopaywyr, kobwc dailvetal va mapeSlOe OUYKEKPLUEVEG {UYLOUEVEG
TLOOOTNTEC TPWTWV UAWY, CUUTIEPIAOUBOAVOUEVWY KAl HETAAWY, O ELOIKEUUEVOUC TEXVITEG UE OKOTIO TV
£MLOTPOGI) TOUG OTO AVAKTOPO KE TN Hopdr 0AOKANPWHEVWV TEXVEPYWV avTioTolyou Bapouc.

Qoto0o0, N KATavonon TG ta-ra-si-ja mapouoldlel kamola Kevd. MNpwTov, elvol yvwoTto HOVo amo enypadLKEC
paptupleg (Mpapptkn B), xwplg emapkn, LEXPL Twpa, eTiBePfaiwon anod apyatohoyikd dedopéva. Asltepoy, oL
OXETIKEC LLE T LETAAAO TUVAKIOEG, TIPOEPXOVTAL ATOKAELOTIKA OO TO OVAKTOPO Tou Emdvw EykAtavou (MUAog),
Kall xpovohoyouvtal ota teAeutaia xpovia tng Asttoupyiag tou, Alyo Tpv TV opLotiki Kataotpodr (1200
1.X.). Emopévwg, Oa pumopouos, OewpnTIKA, va TIPOKELTAL LA £VO EKTOKTO cUOTNUO EAEYXOU TNG TTOPOYWYNG,
Tou SlapopPwbNKe WG AMOKpLoN OTLG KPLOELG TWV TEAEUTALWY XPOVWY TOU OVAKTOPLKOU CUCTALATOC, Kol OxL
£V0 0pYAVWHEVO CUOTNHA OVAKTOPLKOU EAEYXOU TNG MAPAYWYNE KATA TNV MEPLOSO TNC LEYLOTNG OKUIG TOU.

AVTIKEIMEVO QUTAG TNG Ttapouasiaong eival n eMOvVAMPOcEyyLon TWV MOPOMAVW TPOPRANUATWY UTO TO WS
UDLOTAPEVWY APYOLOUETPLKWV AVOAUCEWY YLO T oUVOEoN TwV KPAPATWY KOOGLTEPOUXOU XAAKOU KATA TNV
YotepoeAadikn 1A tepiodo (140¢ at. 1t.X.) otnv meptoxn th¢ NMuAiag. Outavaiioelg éxouv deifel afloonpeiwtn
oTaBePOTNTA KAl TUTIOTIOLN G OTOUG TUTIOUG TWV KPAUATWY KAL OTLG TEXVIKEG KATAOKEUNG, N OTola EpXETOL OE
avtiBeon pe TNV motkhopopdia TwV MPWILOTEPWVY PACEWV.

YKomog TNG HEAETNC €ival, adevdc, n MopouUsiaon TwV TEXVOAOYLIKWY XOPOKTNPLOTIKWY Kal TNG €€EALENC TNG
HUKNVAIKAG petallotexviag, adetépou n mbavr) cUvEeaH Toug Pe TNV avaduaon TWV LUKNVOIKWY 0VaKTOpwY
KOl TOV €AEYyX0O TNG TMAPAYWYNG MECW TOU CUCTAHATOC ta-ra-si-ja. To QNMOTEAECUOTA TWV OPYOULOUETPLKWVY
avaAloswv xpnaotpomololvtal OxtL LOVo wg Loxupn €vaelén ylo tTnv UMopPEN TOU CUCTAMOTOG ta-ra-si-ja, aAAd
KOL LOLC ETTLTPETOUV VA AVAYOUUE TNV ERPAVLOT) TOU GUOTHOTOC OTLC QITAPXEG TN AVAKTOPLKAC TtepLOSou, we
QVOTTOOTIOOTO THMMO LOG OVAKTOPLKAC TPOOTIABELOG EAEYXOU TNC TTAPAYWYNG, KAL OXL EVO EKTAKTO HETPO TWV
XPOVWV TIPLV TNV TEALKA KoTaoTpodH.
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New data on the mining process at Lavrion
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Abstract

The Lavrion mining district in southeast Attica in Greece has hundreds of ancient underground mines, vertical
shafts, opencasts, mining debris, and establishments for metallurgical processes such as washeries and
furnaces. Field investigations during the last five years within the framework of four research projects have
provided considerable new data on ancient mining processes. During the “Lavrion shafts project” in 2018,
vertical mining shafts were located, recorded, and mapped geologically and topographically. A further
representative selection of horizontal mines was mapped and ore samples obtained during the ERC SILVER
project from 2019 to 2021, producing high-precision lead and silver isotope data. Ancient tools found in the
broader area of Lavrion during the 19 century by the French Mining Company (hammers, chisels, axes,
crowbars, cuffs), now exhibited in the Archaeological Museum of Saint-Germain-en-Laye in Paris, were also
studied, providing new information about equipment and techniques in use at the time, as well as
underground mining conditions.

To complement the work of the earlier research projects, parts of the underground system were mapped in
detail and the different phases of exploitation of the silver-bearing minerals recorded using the laser meter
DISTO-X. A 3D model of the mining works and their exploitation phases was produced, shedding new light on
the silver extraction process at the rock interfaces of Lavrion stratigraphy. Our new data reveal the diachronic
exploitation of galena and other silver-bearing minerals along an extended vein network. Integration of this
wide array of new information from these investigations has contributed to a better understanding of ore
extraction from the ancient miner’s perspective and methods of operation.
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Preliminary pXRF analysis on silver coins from ancient cities of Aegean Thrace
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Abstract

The introduction of minting among the ancient cities of Aegean Thrace appears at an early date, i.e. second
half of the 6t c. BC, just after their foundation from lonian cities. Those earlier issues were made by electrum
and silver. Thus, the early coinage of Abdera, Dikaia, Maroneia, and Ainos are important as they provide direct
clues on the access these cities had to the rich and well-known precious metals deposits of the Thracian region.
By examining the chemical composition of silver issues from different cities of the region and comparing them
as per chronological phase, our target is to evaluate the purity of silver acquired in each case and how this
might have changed over time during Classical and Hellenistic times.

A total of 96 silver coins from several cities of Aegean Thrace have been analysed using a pXRF (Bruker Tracer
5g) providing information on their elemental composition. The results show that apart from Ag, most of them
contain various amounts of Cu, Pb, Au and in rarer cases lower contents of Pt. Impurities such as Fe and Ti are
rare and have been detected in a limited number of coins. Cu is present in contents between 1 and 10% with
the majority in the 3-5% range, and a smaller group of coins with contents below 1%. Pb contents range
between 0.3 and 2%. The Ag/Au correlation shows that the majority of coins contain Au in concentrations
below 1% with the largest grouping in the 0.25-0.50% region with only one outlier. The results are in
accordance with previous geological/geochemical studies confirming that some of the silver-bearing deposits
of Thrace contain low Au contents (Voudouris et al. 2011; Melfos and Voudouris 2017). Issues of procurement
of raw materials are being discussed in light of the current analytical results.

Bibliography

Melfos, V. and Voudouris, P., 2017 Cenozoic metallogeny of Greece and potential for precious, critical and rare metals
exploration, Ore Geology Reviews, 89, 1030-1057.

Voudouris, P., Melfos, V., Spry, P. G., Moritz, R., Papavassiliou, C. and Falalakis, G., 2011 Mineralogy and geochemical
environment of formation of the Perama Hill high-sulfidation epithermal Au-Ag-Te-Se deposit, Petrota Graben, NE
Greece, Mineralogy and Petrology, 103(1-4), 79-100.

44



) EAAnvikn) Apxatouetpikr Etaipeia

The numismatic heritage of Rhodes: insights from microscopic X-ray fluorescence (u-XRF)

analyses of copper and silver alloy coins from the 4th century BCE to the 2" century CE
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Abstract

The analysis of 111 copper-based and 11 silver alloy coins from the ancient city of Rhodes, Greece, yielded
new data corroborating our understanding of the numismatic heritage of Greece. For the first time to date, a
comprehensive elemental analysis has been conducted on copper-based coins produced by the Rhodian mint
and spanning the mid-4th century BCE towards the 2nd century CE. The results of the p-XRF analyses revealed
three distinct groups of copper alloys, with tin and lead being the most important alloying elements. The
elemental composition clearly portrays the predominance of binary, leaded, and ternary bronzes in the
majority of the coins, while two samples - confirmed as imports - belong to a different technological tradition.
The presence of impurities such as iron, nickel, cobalt, antimony or lead is typical of copper ores, while the
diminutive amounts of tin, lead and/or arsenic in some coins could indicate that they were made of copper
scrap alloys.

Using silhouette analysis for K-means clustering, we identified four distinct groups that were clustered based
on similar trace element values from a complex and extensive set of compositional data. The groups not only
provide valuable insight into Rhodian coin production, but also provide indications of the raw materials used
for minting.

In the case of silver coins, four groups of different silver grades can be distinguished based on the major
alloying elements. Despite the differences in the composition of the silver coins, a larger sample would be
needed to gain a more comprehensive understanding of the evolution of Rhodian silver coinage.
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Ancient iron objects from the Sanctuary of Zeus Parnessios.

Smithing the archaeometallurgical information
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Abstract

The material for this study comes from the excavation conducted in 1959, in a cave on the summit of Parnitha,
the highest of the three mountains of Attica which from the limited until now study of the findings, seems to
have had a religious function, and was dedicated to Zeus, with artifacts dating, based on the pottery, from the
Late Geometric to the Late Archaic Period.

Among the finds, there are more than four thousand iron objects, mostly knives of various sizes and types as
well as a significant number of spits (obeloi) and seven Naue Il swords. In addition to their large number, the
iron objects are of particular interest because of their very good state of preservation, covering at the same
time a wide chronological range of more than three centuries, that are, in fact, the very first centuries of the
development of iron metallurgy and metalworking in Greece.

The archaeometallurgical study of the material and the multi-analytical approach used, within the framework
of a recently completed doctoral thesis, to study iron technology (smelting, smithing, mechanical and thermal
treatment), shed light on many largely unknown aspects of the Early Iron Age.

The presentation focuses on the results of the analyses of two specific knives with an unusually high
percentage of nickel, giving rise to a new debate regarding the deliberate smelting iron from laterites, during
the early phases of the Iron Age.
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Late Bronze Age gold artefacts from Kalapodi, Phthiotis, Central Greece: preliminary results
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Abstract

The present announcement deals with the preliminary results of analyses conducted on a specific collection
of gold artefacts originating from Late Helladic IIB - llIA chamber tombs that were excavated by Sofia Dimaki
at Kalapodi, Phthiotis, Central Greece. The artefacts were initially examined at the Archaeological Museum of
Atalanti by means of a portable X-ray fluorescence spectrometer (pXRF) for the determination of the gold alloy
type that was used for their production. In the interest of defining the proportion of the components which
form the gold artefacts as well as identifying traces of manufacturing processes analysis was conducted under
a Scanning Electron Microscope coupled with an Energy Dispersive X-ray spectrometer (SEM-EDS) at the
Laboratory of Palaeoenvironment and Ancient Metals Studies, of the Institute of Nanoscience and
Nanotechnology, National Center for Scientific Research "Demokritos" in Athens. The examination of the
artefacts revealed a gold alloy consisting of a high percentage of silver with lesser amount of copper. The
analytical results that have been obtained so far are presented in this announcement aiming to enhance our
knowledge in Mycenaean goldworking techniques in this specific region and in Central Greece in general.
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Epitaphioi from Vatopediou Monastery at Mount Athos and the Ecumenical Patriarchate of

Constantinople: advancements in manufacturing technology or just luxurious?
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Abstract

This study presents the investigation of metal threads construction technology of two Orthodox liturgical
textiles called epitaphioi from Vatopediou Monastery at Mount Athos and the Ecumenical Patriarchate of
Constantinople through the OM, X-Ray and Scanning Electron Microscopy (SEM-EDS). The first case study
textile is an 17th century epitaphios that was founded after decades underneath the altar of the main Church
(Katholiko) of Vatopediou monastery at Mount Athos. In the center Christ is depicted, reclining on a marble
altar, while his head is supported in the arms of the Virgin who is kneeling at the side and bent towards him.

The second case study textile is an 18th century epitaphios constructed possibly in a Constantinople workshop
and nowadays is displayed in the main Church of the Ecumenical Patriarchate of Constantinople. The item is
an embroidered textile and is one of the few surviving embroidery examples in Constantinople. The main
central scene is stitched to a hard paper backing attached to a red velvet surface by satin or flat stitches. The
figures are in padded relief and executed in as the whole main scene with metal threads. The style of the
figures imitates Byzantine models using conventions of local workshops in the Greek style.

The aim of this study was mainly to highlight the contribution of the OM, X-RAY and SEM-EDS for identifying
the potential technological development in manufacturing of metal threads or the potential preference for
more luxurious artifacts that existed in different chronological periods. Different metal alloys with different
metal construction practices were observed after the application of OM, X-RAY and SEM-EDS. Did they prefer
precious metal alloys with the main metal element Au or Ag? Did they use platina with precious metals on
low-cost metal core and how the metal parts were adapted to the natural fibers?
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Analytical methods and digital applications in the study and exhibition of human skeletal remains
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Laboratory of Physical Anthropology, Department of History and Ethnology, Democritus University of Thrace

Abstract

Anthropology, and especially the fields of paleogenetics, palaeodiet and imaging technologies have reached
an unprecedented number of discoveries over the last years. Ancient DNA, isotopic research, as well as 3D
digitization provide information on nutrition, health, physical stress, demographic and anthropometric
characteristics, contributing to the reconstruction of the socio-cultural and biological parameters of ancient
populations. At the same time, the technological advances in the areas of virtual and augmented reality and
3D printing, offer the opportunity to exhibit human skeletal remains through novel applications. It is possible,
therefore, to introduce innovative solutions for the promotion of this important archaeological finding with
scientific validity and proper dissemination. These solutions are based on the synergy of archeology,
anthropology, natural sciences and stakeholders from culture and tourism ensuing an important economic
benefit for both public and private sector.
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METAMOBILITY: Meta-analysis and agent-based modeling of human mobility in the Graeco-

Roman world
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Abstract

This presentation will focus on the MetaMobility project, the objective of which is to explore the nature and
impact of human mobility in the Graeco-Roman world, focusing on the Hellenistic and Roman Eastern
Mediterranean. To achieve this objective, MetaMobility integrates published human osteoarchaeological,
zooarchaeological, archaeobotanical, economic and social historical data and tests alternative mobility
scenarios via agent-based modeling. The bioarchaeological data come primarily from published information
in journals and grey literature, but also from original data generated by our team members in Central and
Eastern Mediterranean (Greece, Cyprus, Lebanon, ltaly), showcasing the importance of maximizing the use of
legacy data while also engaging in original data collection. The results of the project currently include open
access bibliographic databases for published osteoarchaeological, zooarchaeological, and archaeobotanical
studies in central and Eastern Mediterranean, such as Bi(bli)oArch (https://www.biblioarch.com/) and
Bi(bli)oArch-Italia (https://italia.biblioarch.com/), while similar initiatives for zooarchaeology and
archaeobotany are currently under preparation. In addition, MetaMobility has thus far offered important
insights to Graeco-Roman mobility along the Phoenician coast during Roman times, focusing on Tyre, Beirut,
and Byblos. The biodistances within and between these three human skeletal assemblages showed that Tyre
and Beirut were more heterogeneous than Byblos. In addition, inter-assemblage biodistances supported a
relative proximity between Tyre and Beirut, followed by some affinity between Beirut and Byblos. In contrast,
Tyre and Byblos were very divergent. This pattern agrees with historical sources and literary texts that support
that Beirut and Tyre, as key Roman colonies and commercial hubs in the Eastern Mediterranean, had high
levels of mobility when compared to other coastal cities such as Byblos. MetaMobility team members are
additionally currently exploring mobility patterns in Hellenistic Sicily and Classical to Roman mainland Greece,
while we are also compiling information on economy and environment in order to contextualize the mobility
patterns.
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Abstract

During the Classical and Hellenistic periods mainland Greece was characterized by major historical events that
shaped the Graeco-Roman world. The tumultuous history of the area is characterized by a series of great wars,
the formation of alliances and city-states, as well as economic and cultural prosperity and decline (Hansen
2006). Boeotia held an active role to the aforementioned events, while its capital, Thebes, was one of the main
powers in the area until its destruction by Alexander the Great in 335 BCE (Buckler 1980). Macedonian troops
inhabited the area until its occupation by the Romans in the 2™ c. BCE. The aforementioned events had a great
impact on the people inhabiting the area, causing population dislocations as attested in historical sources. For
example, after the destruction of Thebes, the population fled to the adjacent city of Akraiphia as well as in
Athens, and some returned after the city was rebuilt by Kassandros 20 years later (Papachatzis 1981). As such,
the area and period under study present an ideal setting to examine population mobility. The current paper
examines biodistances using dental nonmetric and metric data. Intra-cemetery biodistances are used to assess
biological kinship patterns and the degree of heterogeneity within Thebes and Akraiphia during Hellenistic and
Roman times, while inter-site biodistance analysis aims at elucidating the degree of gene flow between these
two Boeotian cities in each of the above periods. Therefore, human mobility is explored at different resolutions
(from pairwise individual distances to broader cemetery populations) and at different temporal and spatial
scales.
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Abstract

Stable isotope analysis is a widely used technique for reconstructing palaeodiet. By measuring isotope ratios
from collagen in tooth microsections, it is feasible to gain detailed insights into human diets throughout
childhood and adulthood. However, much of the analysis is currently performed manually, making it time-
consuming, labour-intensive, and prone to errors. In this study, we propose a streamlined and automated
methodological suite of statistical analyses to investigate personalized aspects of weaning using incremental
dentine data. Our sample population consists of 780 stable isotope measurements (nitrogen and carbon stable
isotope data) from 66 individuals from ancient Thessaloniki, one of the first ancient urban centres in South-
eastern Europe, mostly dated between 168 BC-323 AD. To estimate weaning duration, we developed a unique
mathematical tool that utilizes serial stable nitrogen measurements from first permanent molars (Ganiatsou,
Souleles, and Papageorgopoulou 2023). Additionally, we applied Bayesian modelling to estimate the relative
proportion of breast milk during the weaning process. Furthermore, we employed the k-means algorithm to
identify patterns of physiological stress using carbon and nitrogen ratios. Our combined approach has revealed
that an automated method for studying ancient infant feeding can be established and yielded notable
information with unprecedent accuracy. We found that the duration of weaning did not correlate with the
proportion of breast milk, suggesting an abrupt discontinuation of breastfeeding rather than a gradual
reduction in its frequency. Additionally, the application of the k-means algorithm identified a distinct cluster
of individuals who exhibited isotopic evidence of stress during and after the weaning process. This study
introduces novel approaches for analysing isotopic data and demonstrates the integration of machine learning
and Bayesian modelling techniques in bioarchaeological research. By applying these methods, we gain
valuable insights into the feeding strategies and cultural dynamics of ancient societies.
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Abstract

Urban areas are places where architecture, material culture, and the organization of space, reflect their
history. The reconstruction of the historical past of cities brings to light specific features of past societies. We
propose a methodology for highlighting the human past of Thessaloniki, through a key factor of social
expression, the biographies of its inhabitants. We study the human remains and the associated findings of
material culture from the excavations during the construction of Thessaloniki’'s metropolitan subway. By
integrating scientific innovations and cutting-edge technologies, such as ancient DNA, isotopic analysis, 3D
scanning, virtual (VR), and augmented (AR) reality, we reconstruct the biographies of everyday and exceptional
individuals. Through the cooperation of academic and cultural institutions with companies in the sector of
creative industries, we develop alternative narrations of the city’s history and experiential tours. Our research
project aims to preserve the memory of the transformed urban landscape of Thessaloniki and attract interest
in the city’s multicultural and diachronic character.

53



) EAAnvikn Apxoatouetpikr Etaupeia

Urban bioarchaeology of Thessaloniki. A biosocial analysis of the skeletal material excavated

during the construction of the metropolitan subway

Asterios Aidonis ‘%), Elissavet Ganiatsou (), Angelos Souleles (), Maria Korelidou (Y, Panagiota
Bantavanou (Y, Soultana Protopsalti?), Stavroula Tzevreni (), Stela Vasileiadou @, Krino

Konstantinidou ) and Christina Papageorgopoulou (!

(1) Laboratory of Physical Anthropology, Department of History and Ethnology, Democritus University of Thrace
(2) Ephorate of Antiquities of Thessaloniki City, Ministry of Culture and Sports

Abstract

Urban bioarchaeology provides context and theoretical background for studying human skeletal adaptation to
urban environments. The reconstruction of past lives by multidisciplinary approaches has become an active
topic in the field. Our study integrates a toolbox of bioarchaeological methodologies, aiming to explore how
the urban environment impacts the living conditions of the population in ancient Thessaloniki. It is well known
that the city, due to its strategic position, turned into a significant economic-political hub and a multicultural
metropolis, continuously retaining its urbanity. We analyzed the human remains excavated during the
construction of the city’s metropolitan subway, spanning from the Hellenistic (323 BC) to the early post-
Byzantine period (15th c AD). We investigated population differences among chrono-cultural groups through
the morphological variation of the temporal bone of the skull. The geometric morphometric analysis shows a
separation of the Hellenistic in relation to the Roman population. These results are consistent with historical
and archaeological sources that support population influx. We also studied the living conditions of inhabitants
through skeletal indices of stress including stature, body mass, linear enamel hypoplasia, and cranial trauma.
Regarding body size, the analysis of variance (one-way ANOVA) shows no significant differentiation from
Hellenistic (163.1 cm / 65,5 Kg) to Roman (162.9 cm / 64,2 Kg) and then to the Byzantine (161.6 cm / 62,7 Kg)
and early Post-Byzantine (161.2 cm / 66,5 Kg) periods. The frequency of enamel hypoplasia shows a secular
increase from the Hellenistic (46.9%) to early Post-Byzantine (74.15%) years. Most of the traumas (62%) were
observed on the left side of the skull and above the hat-brim line, maintaining that these injuries are more
likely due to interpersonal violence. Our study points out the significance of ancient humans as central agents
in archaeological narratives.
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Abstract

The coexistence of multiple traditions in the newly formed Ancient Greek colonies led to a cultural
hybridization allowing nutritional systems to combine in new ways. The relationships between the mother-
cities and colonies were profitable for both entities, and in some cases, the colonies preceded the motherland
in terms of cultural and political developments. Within this context, the reconstruction of past diets can
highlights these interactions, as food in ancient Greece was regarded as a marker of culture. In this study, we
utilise stable carbon and nitrogen analysis of human and faunal remains together with isotopic mixing models
to quantify the relative contribution of different food sources in Ambracia, a Corinthian colony. We examine
the individuals’ diet to clarify food strategies during the colonization process. A diet of 232 individuals and 17
animals was reconstructed by measuring nitrogen and carbon isotope ratios on bone collagen. The material
originates from the western cemetery of ancient Ambracia dated from its foundation (625 BC) to the city’s
decline (33 BC). Dietary protein was estimated using the Bayesian mixing model MixSIAR, published isotopic
values and fractionation offsets.

Our results demonstrate that the first settlers and subsequent generations followed the same diet, consisting
mainly of terrestrial animals and a lesser extent of C3 plants (grains, cereals, fruit-vegetables) and marine
resources (fish-seafood). During the Hellenistic period (323-31 BC), in which Ambracia became the capital of
the kingdom of Pyrrhus, a clear change was observed in the dietary preferences of the population. We noticed
a decrease in the consumption of terrestrial animal protein and an increase in the consumption of plant and
marine protein. These observations reveal that the population is beginning to combine food sources to a
greater extent, indicating the simultaneous exploitation of livestock, agricultural and fishery products. Our
findings provide a basis for better understanding the colonial subsistence techniques in antiquity.
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Abstract

Ancient DNA (aDNA) and protein analysis of human remains (teeth, bones) is a very promising research field
exploring a plethora of different topics related to human evolution and past societies [1]. Ancient DNA analysis
generates exclusive data that cannot be retrieved otherwise, nonetheless, it normally requires -at least partial-
destruction of valuable and unique archaeological samples. The destructive nature of aDNA analysis
constitutes a major drawback when extracting DNA from valuable and rare samples, especially in cases where
DNA preservation is poor_ENREF 19 resulting in low -if any- DNA yield. Moreover, for the discrimination of
animal and human bone samples into collagen good or not good quality the common practice is the collagen
extraction from bone fragments and the 3C, °N isotope analysis. For these reasons, alternative methods to
select samples, which are the most promising for archaeogenomics analysis are obviously of great importance.
In this context, molecular spectroscopies can complement this topic in a time and cost-efficient manner [2].

In this study, Raman and fluorescence spectroscopy techniques were employed for investigating ancient
dental samples and bones. We establish spectral indicators that can be correlated to the organic content (e.g.
collagen) and further can be used to predict aDNA preservation levels in ancient human teeth and bones. This
work will help to the determination of relevant spectral indicators and statistically supported thresholds,
which can accurately discriminate between DNA-rich and DNA-poor dental samples and collagen-good and
collagen-not good bone samples. Raman and fluorescence techniques will act as screening tools for
archaeogenomics analysis. We expect that this pre-selection will ensure that ancient DNA analysis and isotope
analysis are performed only on those samples, which are most likely to yield high amounts of collagen and
further endogenous DNA.
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Abstract

The analysis of organic residues, found typically, yet not exclusively, as material remains adsorbed in the walls
of archaeological ceramic containers, have been mainly analyzed using chromatographic techniques coupled
with a range of detection methods (GC, GC-MS, HPLC, LC-MS) due to their high sensitivity and selectivity.
However, they are destructive, require intricate and time-consuming sample preparation procedures with
significant operational costs, and have a relatively low sample throughput, thereby limiting the number of
samples that can be analyzed. The present research outlines (or discusses) the development of an efficient
analytical protocol using Fluorescence, FTIR, micro-Raman, and NMR spectroscopies for the identification of
key molecular species (biomarkers) in archaeological residue materials. Our objective is to implement a multi-
analytical methodology, incorporating complementary spectroscopic techniques to detect and characterize
organic residues preserved in archaeological samples. Analytical protocols and workflows were tested in the
investigation of archaeological pottery samples containing residues from resin, beeswax, and plant/animal
lipids, which were previously identified using GC-MS. Additionally, model samples were artificially aged to
generate appropriate reference spectra and gain insights into degradation pathways and how these are
reflected in the resulting spectra. The potential of molecular spectroscopic methods to guide subsequent
analytical steps and offer faster, cost-effective alternatives for efficient screening and characterization of
organic remains found as amorphous deposits or trapped within inorganic matrices is demonstrated.
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Abstract

Gola Dhoro or Bagasra (Gujarat, India) is a small and rare fortified settlement (10 hectares) located in the
Gujarat extension of the Indus Valley Civilization (3300 BCE to 1500 BCE). It is located 1 km from the Gulf of
Kachchh and connects three different and culturally rich regions of Gujarat- Kutch, Saurashtra, and North
Gujarat, making it a significant site in the broader region. Four phases were stratigraphically recorded as a
precursor to a series of excavations, with sufficient evidence of interaction with other contemporary
Chalcolithic Cultures. Subsequent studies have shown a rich cultural assemblage, and a difference in diet
between people inside the fortification wall compared to those living in its periphery, principally on the basis
of zooarchaeological studies amongst other things (Ajith 2014; Chase 2010; Sonawane 2004).

The present study focuses on the analysis of a pottery assemblage of 31 samples, varying in typology, time
period and location from the site, aiming at elucidating subsistence and culinary practices and habits. The
analytical techniques implemented encompass XRF for the initial grouping of the samples, FTIR for screening
and information on technological aspects of pottery production, and finally, GC-MS to investigate the dietary
practices of its inhabitants. The XRF suggested the presence of different clay chemical groups. FTIR using
solvent extraction on 20 samples using ATR technique resulted in the detection of a variety of classes of organic
components showing good preservation of organic residues, also providing possible evidence for dairy product
consumption. GC - MS analysis of the samples to validate the results is currently underway.

The present study is anticipated to provide valuable insights into the Indus Valley Civilisation ceramic
technology and dietary studies, ultimately allowing a better understanding of the nature of organic residues,
as well as of the relationship between organic residues and vessel typology through time (different phases)
and space.
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Abstract

We recently revisited the production of psimythion (near-pure PbCO3) following a recipe first mentioned by
Theophrastus (On Stones, 57; 4" ¢ BCE). In that paper (Photos-Jones et al. 2020), we highlight the importance
of the biotic component, oxos, during its preparation, in which a piece of Pb metal is suspended over the liquid
oxos in a closed jar. Oxos is often translated as ‘vinegar’, but the Liddell -Scott-Jones dictionary offers three

separate meanings:  poor  wine, vin  ordinaire’, and ‘vinegar’, made  therefrom’
(https.//stephanus.tlg.uci.edu/Isi/#context=Isj&eid=76595).

We consider the oenological meaning of each and suggest that oxos was never about vinegar per se, because
psimythion-making required an active carbon-dioxide production by yeasts during alcoholicfermentation (i.e.,
the conversion of sugars into alcohol). It follows that oxos would have had to be ‘extracted’ before acetic acid
fermentation was completed; it becomes less clear what ‘oxos made from vinegar’ actually means.

We suggest that given that in antiquity there was no way, known to us, for physically stopping the conversion
of grape juice to vinegar, psimythion-making would have had to be well-embedded within the seasonal cycle
of grape harvest, wine making and vinegar production and as a distinct intermediate product in its own right.
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Abstract

Our research evaluates residue analysis's contribution to understanding the role of quartz-chipped stone tools
in prehistoric societies. Itis focused on a large-scale study of residues found adherent on quartz chipped stone
artifacts from four archaeological sites: “Angitis Springs” site (late Middle Palaeolithic), Kolominitsa cave
(Upper Palaeolithic), Thessaloniki International Fair (Middle Neolithic settlement) and Thessaloniki Toumba
(Middle-Late Bronze Age settlement). The current lithic assemblages constitute case studies of the Ph.D.
research “Quartz in prehistoric societies of Greece from the Palaeolithic to the Mycenaean Age: uses and
interpretations”. Low-power optical microscopy was performed on the total sample of the quartz artifacts
using stereo microscopes with a magnification range of 10-50x and a USB digital microscope (magnification
within the 10x-300x range). The residues were documented according to their characteristics (colour,
structure, position, distribution and possible co-occurrence of use-wear on tools). Optical microscopy
morphological identification was based on referential archaeological and experimental published data. The
analytical protocol was further developed with non-destructive energy dispersive X-ray fluorescence (EDXRF)
to selected implements. Tiny specimens of selected residues were extracted and further examined under a
scanning electron microscope equipped with an energy-dispersive X-ray spectroscope (SEM-EDS) and with
micro-Fourier Transform Infrared spectroscopy (micro-FTIR) using a 6Ax64 FPA detector. This multidisciplinary
approach allowed the recognition of various environmental and functional residues with a high degree of
certainty. The results revealed residues of organic and inorganic origin including plant, animal and mineral
materials. Our research contributes to the diachronic understanding of prehistoric quartz tools’ function, use
as well as to site activities.
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Abstract

Conodonts are one of the most enigmatic types of fossils, as their attribution to a specific taxonomic group
remained elusive for decades. They are small phosphatic tooth-like elements belonging to the feeding
apparatus of an extinct group of elongated soft bodied marine chordates (Sweet et al., 2001) that lived 541 to
201 My ago (Cambrian to Triassic age). Apart from their immense biostratigraphical significance (Metcalfe et
al., 2003), lately conodonts have begun being analyzed with numerous techniques (Electron Microscopy,
analytical techniques, isotopic methods, dating methods, Vibrational Spectroscopy, etc., to better understand
their biomineralization, their ontogenetic and phylogenetic development, palaeoenvironmental factors and
their diagenesis. In addition, when conodonts are heated or subject to metamorphism in the subsurface, they
progressively and irreversibly change colour. This gives us useful information about intergenerational
temperatures and burial depth on a fixed scale called Conodontal Colour Alteration Indices (CAl). This has been
used extensively in the petroleum industry as an index of thermal maturation, of mineralization temperature
(Rejebian et al., 1987) and in regional basin history and tectonic studies (Metcalfe, 2003).

Conodonts have also been reported from several formations/outcrops throughout the Hellenic peninsula. Our
goal was to apply such modern techniques on material from 11 locations for the first time and begin to study
and grade the conodont assemblages, as a first attempt to describe their characteristic features and create a
distribution map, which will be enriched in time with new material from other locations and be correlated to
specific procedures. In total, more than 1000 conodont elements were studied via a stereoscope, a Scanning
Electron Microscope and X-Ray microanalysis.
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Abstract

During this study, observations were made concerning dentine preservation and bioerosional tunneling. The
dental material used for this study consists of ten molar teeth of the pygmy Hippopotamus species Phanourios
minor from the fossiliferous site of Aghia Napa in Cyprus, an endemic species that lived exclusively on Cyprus
during the Late Pleistocene (11-13,500 years B.P.) (Fillipidi et al., 2013).

In order to study the dental microstructure via a Polarizing Optical Microscope and a Jeol JSM 6390 Scanning
Electron Microscope, thin sections and polished embedded samples were prepared.

Intriguing features, such as fossilized odontoblastic processes were observed and described. The odontoblastic
processes are extensions of cells called odontoblasts, which forms dentin in a tooth and are located within the
dentinal tubules, which are easy to be seen in the dentine area. The odontoblast processes were found either
intact or cropped, in groups or isolated, and mainly inside the dentinal tubules. At the same time, bioerosional
phenomena were observed throughout the dentinal tissue, such as bacteria colonies and filaments. The
bacteria colonies are exhibited as pores and tunnels within characteristic rims, resulting from the dissolution
of dentine caused by bacteria feeding on collagen. Filaments are fossilized bacteria, forming 3D structures.
The bacteria colonies are attributed to exogenous microbes indicating relatively humid aerobic terrestrial
environments with high temperature and a pH: 4-9 (Hedges et al., 1995). The filaments detected, could
possibly be attributed to the endogenous symbiotic bacteria Actinomycetales (Kalthoff et al., 2011).
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Ktepiopata kot npoodopég and opyavikd UALKA oto vekpotadeio tou AéAta QaAnpou
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Zayxoptéct
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(3) Tunua Zuvtnpnong Apxatotitwv kat Epywv Téxvng, Mavemniotnuio Autikng Attikrg, Ay. Zrupibwvog 28, 12243
AlyaAew
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Kadauata

NepiAnyn

21O QVATOALKO TIAPAKTLO T A TOou TtaAatol kOATtou tou QaAnpou, o€ pia appwsdn mepLoxn LEYAAUTEPN TWV
11 otpeppdtwy NABe oto dwc Mpoodata To vekpotadeio Tou AéAta Dairpou. Htav yvwoto Adn amo TG apyeg
ToU 20° awwva, adou £va oAU LLKpO HEPOG Tou elxe anmokaAludBel amo toug I. MeAekidn kat . Koupouviwtn.
Ewg onuepa €xouv amokoAudBel, cuvoAikd, 2132 tadég dtadopwv TUNMWY, OMwE amAol evtoadlaouol,
MPWTOYeVELG KaUoelg, evtadlacpol péoa oe AAPVOKEG Kol ayysia. H xprion tou Atav pakpaiwvn adou
KaAUTTTEL pia epiodo amd ta TéAn Tou 8°Y alwva £wg Kal Ta TEAN tou 4% awwva 1.X. To cUVOAO Twv Tadwv
Bp£BnKe EVTOG TOU TTAPAKTIOU OUUWE0oUG oTpwiaTog Tou amodeiytnke wg «adndgevor» yia tn diatripnon piog
OELPAC AVTLKELLEVWY OO OPYAVLKA UALKA TTOU Xpnotpomolnonkay ormd toug {WVTEG CUYYEVEIC TwV VEKPWV elTe
WG MPoodopEC oTOV TOTO TadN G €ite WG CUVOSEUTIKA 0TO TA(SL TouG oTov Katw Koopo. EvtouTtolg kamola €€
autwv SlacwBnkav Kal armotéAecav pHia eMMAEOV TTNYN TWV TADIKWVY TIPOKTIKWY, N LEAETNG TN omoiag kablota
To €UANTITN O€ EUAG TNV OTTLKA TNG LO£0G Tou Bavdtou amod Tnv apxaio aTTikr Kowwvia.

TNV mapouaca avakoivwon Ba mapouolaoTolV KataAlouta SLowOEVTWY OVTIKELLEVWY ATIO OPYOVIKA UALKA
Ko Ba StepeuvnBel n TadLkn xprion Tous. MEow TNE OMTIKNG ULKPOOKOTILOC KAl TwV TeEXVIKwY SEM/EDS kat FT-
IR €ywve mpoomdBela avoyvwplong TwV OPYAVIKWV UALKWV amo TtadéC Bpedwv Kal HKpwY Tadlwy, n
BvnolpotnTa Twv omolwv ATav apketd vPnAn, Wlaitepa katd tnv Mpwikn Apxaiki nmepiodo. Ot avaAUoeLg
£ywvav oe delypoata UALKWVY tou EApdOnoav PeTd Thv oxeTkA adslodotnon.

ATIO TNV TIPOKOTAPKTIKA €EETOON TWV SELYUATWY AVOYVWPLOTNKAV UTIOAEIUATA OUGLWY, TILBOVWY 0PYAVIKWY
eAaiwv, YpWOTIKWYV Kal UPACUATWY, OPUKTOTIOLNUEVWY KOl O BPAUGCLATLKY KATAOTOON, EVW AVLXVEUTNKE KOl
n cvotaon toug. H Slatripnon opyavikwy VALKWY eival e€alpeTikd omdvia otnv EAAGSa Adyw Twv TUOETIKWY
TadOVOULKWY SLEPYACLWY KOl TWV MEPLBAAAOVTIKWY CUVONKWYV TOU ETMLKPATOUV Kal TTPOCHEPOUV ONOVTLIKEG
TIANPodopleg yLa tn LEAETN TwV €B{UwV oTNV ATTLKN €Kelvn TNV €MOXN).
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Ocuatikn Zuvedpia: Octikeg Emiotnueg otn Zuvtnpnon

Enikaipa {ntipata tng ouyxpovng Oewpiag tng cuvtipnong

Mapia Meptlavn

Mpoiotauévn tnc AteuBuvong Zuvtripnonc Apxaiwv & Newtépwv Mvnueiwv

NepiAnyn

Mooco cuyva eival oAUEPA OL APXEG TNG AVILOTPEYPIUOTNTOC KAl TNC €AAXLOTNG EMEUPACNC KUPLAPXEC OTLG
enepPaoelc pog; NMoOco ouVeEPYATIKA KAl OUCLOOTIKY €lval N SLETMLOTNUOVIKA TIPOCEYYLON YL TLG TIPOTACELS
enepPacswyv; MOoo epunveuTikn eival n dlepelivnon Twv UAKKWV OCO KoL TopakoAouBnon Ttwv
nieptBaroviikwy ocuvBnkwv; Eival duvat n ASITOUPYLKN QTTOKATAOTOCN £VOC UVNUEIOU KOl UE TIOLEG
npoUmoBéoelg; e £vav KOGHOo Tou aAAalel KL e€elioosTal péoa amd MPokANoEeLg, evEeXOUEVWE N opBoloyLkN
attloAdynon Twv eNePBACEwWV amoteAoUyV Tn cuyxpovn dprthocodia Tng cuvtrpnong.
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Non Destructive Testing (NDT) methods for the evaluation of new green materials for artwork

conservation
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(1) Department of Conservation of Antiquities and Works of Art, Aghiou Spyridonos Str., Egaleo Park Campus, University
of West Attic, Egaleo 12243, Greece, athfrt@uniwa.gr
(2) Department of Graphic and Visual Communication, Aghiou Spyridonos Str., Egaleo Park Campus, University of West
Attica, Egaleo 12243, Greece
(3) Department of Arts, Northumbria University, Newcastle, Newcastle upon Tyne, NE 85T, UK.
(4) Department of Archive, Asylon Aniaton, Ag. Zonis 39, Kypseli, 112 56, Athens, Greece

Abstract

The present work refers to the preliminary results of the on going research within the European programme
HORIZON-CL2-2021-HERITAGE-01 GREENART: GREen ENdeavor in Art ResToration. The GREENART research
program highlights the protection and conservation of the cultural heritage through a multidisciplinary
approach gathering hard and soft sciences and engineering. GREENART proposes new solutions based on
green and sustainable materials and methods to preserve, conserve and restore cultural heritage. Coordinated
by the Consorzio Interuniversitario per lo Sviluppo dei Sistemi a Grande Interfase (CSGI) based in Florence,
GREENART brings together an impressive number of leading European research institutes and universities, as
well as professionals in the sector and major international museums such as the Solomon Guggenheim
Foundation, LACMA, the Tate Gallery and the prestigious Metropolitan Museum of Art (MET). The first part of
the research involves curative conservation. This entails replacing existing polymers, solvents and surfactants
with biological, natural or low-impact materials that are fully sustainable. The second part of the research
focuses on systems to replace traditional consolidants, coatings and packaging materials with plant proteins
and polysaccharides from renewable resources. For example, protective coatings from cellulose waste or even
shellfish, or biodegradable packaging foam, all of which are, of course, noninvasive and reversible. The third
part is focused on the application of Non Destructive Testing in order to evaluate all new green materials, on
mock ups as well as on real artefacts. Towards this aim, ARTICON Lab Conservation Promotion of Visual Art,
Book and Archival Material of the University of West Attica is developing new methodologies, mainly based
on spectral imaging techniques, to test optical and mechanical properties of the surfaces before and after
application of the new materials. Their functionality in the cleaning, the covering and the consolidation process
within the frame of a conservation treatment is also under evaluation.

66


mailto:athfrt@uniwa.gr

) EAAnvikn) Apxatouetpikr Etaipeia

Integrated Research for the Characterisation of the Construction Technique of Mural Paintings

from Two Different Sites of the Vatopedi Monastery (Mount Athos, Greece)
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Michalacopoulou Street 11525, Athens, Greece, email: elenikouloumpi@nationalgallery.qr
(2) Institute of Nuclear and Particle Physics, NCSR Demokritos, 15310 Athens, Greece
(3) Department of Conservation of Antiquities and Works of Art, University of Western Attica, 12243 Athens,
Greece
(4) Foundation for Research and Technology - Institute of Electronic Structure and Laser, Laboratory of Holography-
Metrology, N. Plastira 100, Vassilika Vouton, 70013, Heraklion, Crete
(6) Raman Spectroscopy Research Group, Department of Chemistry, Ghent University — Krijgslaan 281 - 512, B-9000
Ghent, Belgium.
(7) Archaeometry Research Group, Department of Archaeology, Ghent University — Sint-Pietersnieuwstraat 35, B-9000
Ghent, Belgium.

Abstract

The Monastery of Vatopedi (or Vatopedi) was built in the 4" century and it is the second in the hierarchy of
the Mount Athos’ Foundations. It is located in the middle of the north-eastern side of the peninsula. Vatopedi
is a big monumental compound, enclosed by a tall wall, and its buildings are organized in triangular shape. In
the big yard lays the central church or Katholikon, which is dedicated to the Annunciation of the Virgin, the
dining hall made in the shape of the cross and thirty-three chapels.

The specific research is focused on the characterisation and documentation of the materials, construction
techniques and preservation state of the wall paintings from two diffirent sites of the Vatopedi Monastery.
The first site is the Katholikon (Fig. 1), which was built in the 10" century and the second site is the Chapel of
St Anargyroi (Fig. 2), one of the oldest Middle Byzantine temples of Mount Athos, built in the 14" century.

Both sites, after their completion, were painted, repainted and restored several times by different artists and
workshops, and in different chronological phases, throughout the millennial operation of the monument.
Given the importance of the monument, the aim of the research is to document the construction technique,
the different phases, to identify selected pigments and materials and to contribute towards the correct
conservation and restoration policy.

For the completion of the research objectives, a combination of molecular, elemental and optical techniques
were employed. Imaging techniques were employed for the recording of invisible elements. Micro-Raman
spectroscopy, (portable) Fourier-transform infrared spectroscopy and X-ray fluorescence, were chosen for
physicochemically characterizing the pigments, grounds and components used (primary and conservation
materials) and conclude on the construction technique (layer by layer identification) applied on the mural
paintings of both sites. Especially for the micro-Raman spectroscopy the point analysis identified the original
materials, sometimes present in complex mixtures, together with other compounds. Next to the point analysis,
Raman mappings helped the overall research by revealing the spatial distribution of materials found on cross
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sections. Optical and fluorescence microscopy recorded the stratigraphy of the complex cross sections, by
differentiating restoration layers or post-treatments from the initial ones and by visualizing the construction
sequence and hence the construction technique. Finally, Digital Holographic Speckle Pattern Interferometry
was employed in order to document the preservation state of the mural paintings.

Taking into consideration the importance of the monument, scientitsts from different institutions and
backgrounds worked together in order to bring to light the history of these highly important wall paintings.

TR L g i

Figure 1. The main Church (Katholiko) of Vatopedi monastery, Mount Athos.

Figure 2. The chapel of St Anargyroi of Vatopedi monastery.

Keywords: Raman spectroscopy, material characterization, wall painting analysis, Mount Athos, Vatopedi monastery,
imaging techniques, optical microscopy, X-Ray Fluorescence, Infrared spectroscopy, interferometry
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NepiAnyn

To avTIKEIHEVO TNG avoKolvwong mpayuatevetal tThy edbappoyn SLayVWOoTIKWY TEXVIKWY Ot Tpila THAlVa
ToAUXpwHa l6WALA KAAOIKNG Kol EAANVLIOTIKAG TepLlodou amod tnv XaAkida pe avaokadlkég emikadioelg,
TPOOoHEPOVTOC OTOV CUVTNPNTI APXALOTHTWY 0l0POAECTEPOUG TPOTIOUG WG TIPOC TN Slaxeiplon touc. OmTKN
ULKpookoria, moAudaopatikn amneikovion UVF kat VIL, avaAuTtikég Texvikég XRF kat FTIR yvwoTtomolouv UAKA
NG TEXVOAOYLOC KATOOKEUNG TOUG KOOWE Kol UALKA amd malalotepeg emepPAacelg ouvtipnong. Me tnv
epOpUOY QUTWV TWV TEXVIKWY TOPEXOVTAL ONUOVTLKEG TIANpodopieg ylo TNV €punvela TG AEUKNAG
emKAALYPNG KaBwG Kal TNG YPATTHG, TTAOOTLIKAG Kal eMiBeTtne Stakoounong Toug. H Umapén UTOAEHATWY
QLYUTTTLOKOU KUavoU EVTOT{OVTOL OKOUN KOl KATW oo TLG avookadlkeG emikabioelg yeyovog mou dev pnopel
va SLaKpiveL TO YURVO PATL evw N epappoyn opyavikoU UALKOU onwe to plapl ¢Bopilel Stadopetika ot
avtiBeon pe mpdobeta UALKA amokatdotaong. H emikacotépwon pe GUAo Kaooltépou eival dedopévn ota
800 avtikeipeva, evw oTo TPITO N dLATAPNCN O0PYAVIKOU CUVSETIKOU UECOU OTN ypamth, aAAd Kal n xprnon
QVOPTWHEVWY LETAMIKWY oToLXelwv oty eniBetn Stakdopunaon, divouv cadég evOeifels iag oploAoyoUevng
dlaitepng KATAOKEUNG.
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Abstract

The tomb was discovered at the site of Derveni in Thessaloniki during the excavation of the road leading to the
Macedonian tomb Ill. The burial monument dates from the time of Cassander to the early 3rd century B.C. The
rich painting decoration of the tomb is of great interest.

The study provides a historical review of the archaeometric research of the tomb | that began in 1995.

Herein the previously collected results are revisited and moreover, for the first time, new results related to the
decorative features of the tomb are presented. Initially the following techniques were used: polarizing
microscopy, optical emission spectroscopy (OEA) and X-ray diffractometry (XRD). In the second step of the
study, the following methods were also employed: Scanning Electron Microscopy (SEM) in conjunction with
Energy Dispersive Spectroscopy (EDS), X-Ray Fluorescence (XRF) and FTIR spectroscopy.

The distinctive architecture of the tomb is associated with the two different bases of the mural. The upper
sections of the wall painting are spread on the stone masonry, while the lower section on the solid clay ground
base. The stone of the masonry is calcareous sandstone consists of three main components: quartz, feldspars
and calcite. The clay base in the lower zone consists of clay minerals: montmorillonite, kaolinite and illite. This
architectural particularity of the mural had as a consequence the differentiation in the composition of the
corresponding mortars.

In addition, seven main pigments of the mural were identified:

e Cyan — it is Egyptian blue, in the composition of which cuprorivaite crystals were found along with
glassy material, possibly lead glass.

o Yellow pigment — it is yellow ochre of the mineral goethite.

e Darkred—itis red ochre of the mineral hematite.

e Bright red —it is cinnabar
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e Bright green — it is malachite.

e Plant black.

e  White from calcite mineral.
The painting technique which was applied in the tomb is "fresco a'secco" using lime as binder. In the surface
painting layers, to model the volume and shade, pigments with an organic binder were used. The FTIR analysis
of these layers give indications of the presence of gum arabic. The study also compares the results of the
archeometric examination carried out on other ancient monuments of the area.

Fig.1. Cinnabar and Egyptian blue. Polarizing microscope. SEM-EDS and XRF spectra.

Keywords: wall paintings, 3rd century B.C., OEA, XRF, SEM- EDS, FTIR, Raman, XRD, Derveni, Thessaloniki.
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To £pyo tou {wypadou Ayopaotol otn Oecoalia Tou 170u awwva , CUVTAPNON ELKOVWYV KoL

avaAuon XPWOTIKWV

Ndkou >tavpoVAall), Mkavétoog Oeddwpoc? , Mepdmn Katoavtwvn', Ogohdyog Ahe€avspdkng?

kot Mavayuwtng Aovpog?

(1) MNavemotruio Autikrg Attikrg, Epyaoctiptio Mn-Kataotpopikwv Texvikwy kot MeGodoAoyiwv Atayvwaong, Tunua
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NepiAnyn

O {wypadog Avtwviog AyopaoTog €YLVE YWWOTOG UETA amod TNV kataypadn evemiypadwy €KOVWY TOU OTN
YkomeAo ano tov MNavlo Aalapidn, mou kaAvmtouy dtdotnua 30 xpdvwy 1667-1703. OL evumoypad e ELKOVEC
Tou peletoape otov TUpvaPo, gival ol Suo elkoveg Tnc Mavaylag kol Tou XpLotou oTo TEUTTAO TOU VOoU TwV
Aylwv Avapylpwv ekatépwBev tng Qpaiag MUANC. ITOXOG TNG €PEUVAG N MEAETN TWV XPWOTIKWY TOU
ayloypadou kat n aflohdynon aAAwv pn-evumoypadwv elkOVWY. e Xpuod Babog ewkoviletal £vBpovn n
Mavayia otov TUmo tng Bpedokpatovoac. Amodidetal KaBAUEVN UETWITIKA VO KPATAEL UIMPOOTA TNG TOV
Xploto. Katw 6efld diakpilvetal emypadrn pe To Ovopa tou {wypadou, Xep Aviwviou umodlakdvou
Ayopaotou tou Kpttog (1668). Eniong os xpuad Babog ewoviletal £évBpovoc o Inocoug Xplotdg otov TUTIO Tou
Mavtokpdtopa. Me To Sl Tou xEpL eUAOYEL KAL LE TO APLOTEPO KPATA OVOLYTO EVAYYEALO.

M0l TG LETPNOELG TWV XPWOTLKWY OTLG ELKOVEG XpnoLuonowdnkay : a) Raman ¢pacuatookonia Thunder Optics
- Gem Raman System pe S1€yepon Aéllep 532nm, evw MPLV Ao Th TauTonoinon, ta ddopata urtoBAROnKav
o€ Sladkaoia onwg to baseline correction, Savitzky - Golay smoothing - normalization [1] kat B) Tnv texvikn
XRF daopatdpetpo Niton XLp 818 pe mnyn Stéyepong 241 Am. H avaluon twv ¢paopdtwv Raman kot XRF
npaypotonow0nke pe tn BorBela Tou Aoylopikol Spectragryph [2]. H Toutomoinon tTwv XpWoTIKWY LE TN
XPNon Twv SU0 CUUMANPWHOTIKWY TEXVIKWY AVESELEE TN XPNON KOG TOWKIALOG avOpyavwVy XPWOTIKWY OTIWG
10 Agukd poAUBSou, To mpdcivo tou XaAkoU (verdigris), To pmAe tou YohkoU (aloupitng), yia to Kitpvo
(realgar), oL oldepévieg wYPeS (KOKKLVO Kal KITPLVO), N KLvwwaBapn yLol TO KOKKLVO XPWLAL.
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Tunua MBS, M. PaAAn & GnBwv 250, AydAew , 12244
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NepiAnyn

E€aLpeTkO Selypa KOOULKNG apXITEKTOVIKNG Kal {wypadlkng Stakoounong tou oPiuou 18ou awwva otov
EAANVIKO XWpo, amoTeAel To apyovTiko Mewpyiou IRaptg ota OsooaAlkd Apmeldkia, ta omnoia ¢pnuilovral yla
TOV GUVETALPLOPO {...Zuvtpodlag Twv Aumelakiwv (1777-1812,...)} (AIAMANTOMNOYAQY, 2003, p. 11). Ot
KATOLKOL TV ApTteAoKiwv aoxohouvtav He T Badr KoL To Unoplo Bapfakepwyv vUATWY, N omoia ywotav
LE TN xpnon tou ¢utol pldpt. MAolola {wypadikr SLOKOGUNCN TOU OPXOVTLKOU, UE ToTiloypadieg, AvOLveg
TIAPOOTACELG [LE EVTOVO XPWHATA, TtepiteXVoL deyyiteg, oAoypada tapavia, MoAUXPWHEG EUALVEG eEMeVOUOELS
OTOUG TolYoUg, KaTaoTOALoTa TLAKLA, XopaKTNPilouv Tov MAOUTO KAl TNV UEYAAOTIPETELA TWV ApTteAaKiwy.
AVTITPOoWTEUTIKO Seiypa {wypadikng SLakGoUNong cuvavtoUpe oto PBopelvo codd oto avwl, Omou dEpetL
YPOUTTH QIOUIUNON KEPAULKWY TAAKLSIWY 0TI GPLLEG (... MOUIUNOELG KEPAULKWY OTOUC ToiYoUg,...), (TAPIAHZ,
1996, p. 80), n omoia evalldooestal otov Bopelo Toixo pe TMOAUXpwWUOUG deyyitec. AvBveg ouvBEoeLg
otoAilouv mapaAAnAa ta KolAokupTa emikpava tou TPLPAAAOU. H EUALVN avatolilovoa proakhaBadwth opodn
ToU PEpeL OTO KEVTPO (...aveaTpauuévo oAdyAupo podt...) (XOYAIA, 2010, p. 22).

M0 TLG LETPAOELG TWV XPWOTIKWY OTLG ELKOVEG Xphotpomolnenkay : a) Raman ¢acpatookornia Thunder Optics
- Gem Raman System pe Si€yepon Aéllep 532nm, kat B) tnv texvikn XRF daopatduetpo Niton XLp 818. H
TOUTOTOINON TWV XPWOTIKWY aveéSel€e TN XPAON HLAG TOLKIAAG avOpyovwy XPWOTIKWY OMWG TO AEUKO
HOAUBSoU, TO KOKKLVO TOu HoAUBSoU, To tpdoivo tou xaAkoU (verdigris), To pmAe tou xaAkou (aloupitng), ot
oL8epEVIEC WXPEG (KOKKLVO Kal KITpvo), OAAQ KL OPYOVIKEG XPWOTIKEG OTIWG TO PLIAPL (KOKKLVO XpWwHa).
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Abstract

Kapros occupies the easternmost promontory of the largest island of the lonian Sea. Discovered by the
Archaeological Shoreline Research project (A.Sho.Re.) in 2013, it includes a small, maritime cavern, containing
hearths, a stone bench and a stone-built spout at floor level, also highly fragmented sherds of largely miniscule
cups and jugs, as excavated in 2019. Deposit structure and context, being quite unprecedented on Kephallenia,
calls for further analysis, in order to shed light on the surviving pottery and the assemblage at large.

The aim of the paper is to present the first results from the study and the analysis of the pigments, which were
used for the decoration of the clay votives from the excavations of Kapros. The analyses of the coloured
surfaces of clay votives with non-destructive spectroscopic methods p-XRF and p-RAMAN were carried out in
the conservation laboratories of the Ephorate of Underwater Antiquities at Athens.

Identification of pigments using the two complementary techniques revealed the use of a variety of inorganic
pigments including red and yellow ochres, calcium white, etc. These analyses will hopefully shed light on
aspects of clay votives that are not customarily subjected to the analytical methodology here employed,
especially in the archaeology of the lonian Sea.
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(5) Emeritus Professor of Prehistoric Archaeology, University of Crete, tzachili@uoc.gr

Abstract

The aim of the paper is to present the first results of the mineralogical and geochemical study of stone votives
(artifacts and vessels) excavated in the biggest Peak Sanctuary in west Crete (Rethymnon), at the Minoan site
of Vrysinas (ca. 2000-1550 B.C.E.). For the study and analysis of stone votives we applied spectroscopy
techniques, such as XRF, RAMAN and XRD to confirm a range of various lithologies in the stone vessels and
artifacts from Peak Sanctuary at Vrysinas. The analyzes were carried out in the laboratory of the archaeological
museum of Rethymnon and at the Technical University of Crete. Most of the stone artifacts and vessels
ascertain that were made of serpentinite, but also other rocks such as limestone, marble, gabbro, quartz, etc
were identified. The most of these rock-types are related to various geological formations occurring in Crete
such as ophiolite nappes. The results of this paper add another lost link to the ancient technology of Minoan
civilization and surprise us with the use of a variety of raw materials, both domestic and imported for the
construction of stone votives.
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Technical investigation of an outstanding Cretan icon
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Abstract

In the current work authors investigate the painting materials and techniques of a particularly important
Cretan icon of the “Virgin Mary of the Passion”. The icon is of extremely high painting quality and, on the basis
of its stylistic features, it can be dated to the early post-Byzantine period (¥*mid-15th to mid-16th c. AD).
However, on the lower left margin of the work there is a faint signature with the name of Emmanuel Tzanes
and a much later date (166(;)), both of which seem irrelevant. In order to better understand and assess the
painting in consideration, the artifact was subjected to a thorough analytical investigation by means of digital
microscopy, UV-induced visible fluorescence and Infrared photography, X-ray radiography and X-ray
fluorescence spectroscopy (XRF). Furthermore, selected microsamples were examined through optical
microscopy (OM) and electron microscopy coupled with energy dispersive X-ray analyzer (SEM-EDX), as well
as through micro-Raman spectroscopy. The analytical data were evaluated under the light of previous
pertinent studies (Karapanagiotis et al., 2013; Mastrotheodoros et al., 2020) leading to the identification of a
rich palette that includes a Cu-based blue pigment and a notably luminous green earth. Also, it is documented
that the gildings of the work have been rendered using high purity gold-leaves, while numerous earlier
conservation interventions were spotted as well. Additionally, it appears that the aforementioned signature is
not original, and is currently interpreted as a later addition, presumably introduced to increase the value of
the item or to stimulate the interest of potential patrons. In this framework it is graphically demonstrated how
the archaeometric data can considerably contribute the archaeological and art-historian research of painted
artifacts.
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Elemental analysis of prehistoric chert artifacts from Kastritsa cave (Epirus, NW Greece) with the
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Stamoulis K. C.1Y), Adam E.@, Agrafioti K. A.1®), Asvestas A.®), Anagnostopoulos D. F.G)

(1) Department of Physics, University of loannina, 45110, loannina, Greece
(2) Archaeologist, 45500, loannina, Greece
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Abstract

Chert artifacts from the Upper Paleolithic site of Kastritsa, were analyzed in order to trace similarities between
macroscopically similar types of raw material. The cave lies on the western side of the Kastritsa hill, in the
eastern part of lake Pamvotis at loannina, North-Western Greece. Twelve of the revealed cherts were brought
to the Laboratory of Composed and Ceramic Materials of the Department of Materials Science and Engineering
of the University of loannina to perform single point elemental analysis and create two dimensional elemental
maps. The aim of this analysis was to investigate probable connections between macroscopic characteristics
of the cherts (color, morphology) and the concentration of various abundant and trace elements. Elemental
mapping of the stone artifacts revealed interesting features with the presence of some elements throughout
the outmost layers of them like Si, K and in less extent Ti. In contrast, Ca and some other elements like Fe and
P were pronounced in spots, clearly colored altered, compared with the rest of the mapped areas. Regarding
elemental concentrations, high values were observed for Si (43-66%) while much lower values and high
variation from sample to sample for Ca (0.1-5.5%), Al (0.4-2.6%) and P (<LOD-1.6%). Concentrations less than
1% were assessed for the rest of the observed elements like K, Fe, Mg, S, Ti, Mn, Ni, V.
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Ocuatikn Zuvedpia: NEc Kal EOPALWUEVES EPAPUOYEC
otnv Apxatloustpia

WnoLako pouoeio, n XpNOLHOTNTA TOU, TAL AIMAPALTNTA TEXVIKA XOPOKTNPLOTLKA YLOL TNV

edappoyn Tou oTov MOALTIONO

MNowa mpoypappata avadeltkviouv ta PndLakd HoOUoEia, TTOLA N YVWHN TWV apXaLoAGYywV yLo
avta

BaoW\ikn-fewpyia Apyupou

MeTantuytakn @oLtnTpLa oTo TUNUA YNELaKkog MoALTiouog tou lMaveniotnuiov Mepata
Wnoplakoc dnutoupyoc, CUVEPYATNC TOU EpYyAOTNPiOU TOU Yn@LakoU TOALTIOUOU.
Ewdikn Moabaywyoc kat apyatoAoyog, gwgw_art89@yahoo.qgr

NepiAnyn

'vwpilouv oL apxatoAdyol ta amapaitnta NAEKTPOVIKA TipoypAppata yio Ty dlaxeipion evog Pndlokou
pouoeiovu; Mola pmopouv va xpnolponolnBolv yia tTnv Yndlomoinon OoVTIKELUEVWY TIOU QVIKOUV OTOV
moAwtlopd; Na motoug Adyoug sival amoapaitntn n Ynolomoinon twv avrikelpévwy; Autd ta epwtipata Ba
avaAuBoUv oTnv mopoUoa £peuva TPOKELEVOU VO eVNLEPWOEL TO Koo yla ta epyadeia Pndlomoinong. Ztnv
napovoa épeuva Ba doUpe Kal Ta anapaitnta epyaleia pe Ta omola Ba Umopouv va otrioouv pia PndLakn
£€kBeon N Kal £va OAOKANPO HOUCELD, TO AMOPOITNTO TPOYPALMOTA, HE CKOMO TNV EVNUEPWON YyLd TNV
avaykaio KatapTion Tou ocUyXpPovou apXaloAoyou.

Oa MAPOUCLACTOUV ONMOTEAECUATA OO EPWTNUATOAOYLO, OTO OTolo Ba CUMUETEXOUV LOVO ATOMA ATO TOV
TOALTIOMO KoL LSLaitepa apyaloAdyoL. KOOGS ToU epwTnUatoAoyiou eival va katadeifel Tnv avaykaldtnta
NG eknaideuong mavw otov Pndlako MOAITIOUO Kal TIG anattioelg and toug dopelg yia tnv Yndlomoinon
TWV aVTIKELEVWY. H peBodoloyia tng €peuvacg Tou epwtnuatoloyiou Ba eival PIKTH, éva LEPOG TIOLOTIKAG
£peuvag He ouVevTELELA{OUEVOUG KAl €va YeVIKO oUVOAO TTIOGOTIKNG £PEUVAC, OTO OTtoilo Ba peAeTdTal KATA
TO00 YVwpLllouv oL cuppEeTEXOVTEG amd Baoikd epyaleia Pndlomoinong. Oa avaAuBel n xpnodtnta Twv
TipoypopdTwy : Youtube, scratch, Artsteps, Spartial, ndrakd neptparrovra oxeSlacpéva oto unity, sketch
up, xaptec pe ArcGIS kat Google Earth, Bivteo £evaynong Kol KOTOOKEUR TPLOSLACTATWY AMEIKOVIoEWV. Oa
avaAuBel eniong, n cupBoAr Tou Yndlakol pouceiou oto MAPKETIVYK KAl Twe Ba pmopouoav va BeATIwoouV
TNV MPOCEAEUCN OTOUG APXALOAOYLKOUC XWPOoUC. Méoa amo tnv avaluoh Twv poypappdtwy Ba doupe Kot
TOV QVTLKTUTIO TOUG MAVW otnV matdeia. Me tnv avaAuon TwV aMoTEAECUATWY TN EPEUVaG Ba WANGOULE yia
™V avaykodtnta va yvwpilouv oL apyalohoyol Tpomnoug Slaxeiplong LotooeAibwy, Wote va Umopouyv va
EVNUEPWVOUV LOVOL TOUC TLG LOTOOEALSEG TV Houosiwv Ttou epyalovtal. Me auto To AMOTEAECHA TNG EPEUVAG
Ba avadeifoupe TNV OvVayKALOTNTA TNG KATAPTIONC TwV £PYAlOUEVWV TOU TOALTIOHOU ylat TNV KAAUTEPN
OLKOVOULKH Slaxeiplon pag xopnylag amno ¢opeic tou Snupoaciou.
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Abstract

Olive tree cultivation dates back to more than 6000 years, to the beginning of the Neolithic period when
farming was invented, first around Mesopotamia and later spreading westwards and northwards throughout
the Mediterranean and along the Anatolian and Greek coasts. Age assessment of olive trees becomes
extremely important for understanding Mediterranean civilizations. The fact that the core region of an olive
tree starts decomposing as it gets older presents a serious drawback for direct *C dating and
dendrochronological analyses of olive trees. Generally, olive tree dating is performed using a gross estimation
of the dimensions of the corresponding trunks. A plethora of olive trees with trunk perimeters larger than 10
m can be found in lonian Region, Crete, Anatolian coast, Israel and mainland Greece.

The present study focuses on several monumental olive trees that were recorded and mapped by the lonian
University, located at the lonian islands (Corfu, Paxoi, Cephalonia, Ithaca, Lefkada and Zakynthos), in the
Western part of Greece. Their corresponding perimeters at human breast height, ranges between 7.5 m and
15 m. Towards an effort to preserve these monumental olive trees, dating was attempted using the following
three approaches: (a) calculation of the radial growth rate from the existing, healthy wood pieces and
calculating the number of rings (thus the age) that correspond to the radius of each tree according to the
respective perimeter; (b) radiocarbon dating for selected pieces of wood from the trunks and (c) OSL and IRSL
dating of the palaeo-sediments either surrounding or beneath the roots of the olive trees. The radial growth
rate for these specific monumental trees was calculated within the range 0.8 — 1.2 mm per year, resulting thus
in ages according to the geometric features well above 1000 yr. All ages will be discussed in the frame-work
of the existing models.
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Abstract

The Eastern Mediterranean Basin, consisting of mainland Greece, Anatolia along with the Aegean Sea and all
related islands, is being considered among the most important cradles of civilizations all around the world.
Major civilizations have emerged, flourished and decayed within this specific region. The area is also noted for
epic sagas. The region has produced rich and significant archaeological data, among which archaeological ages
as well, that have enriched our knowledge of the area’s historical development. The archaeological study of
the area has resulted in thousands radiocarbon dates throughout the entire history span. On the contrary, an
extended bibliographical survey indicated that all stimulated luminescence ages that were reported in the
literature are not exceed the 500. All these were collected in a database, along with the ages obtained based
on obsidian hydration dating. The aim of the present work is to present them together and discuss specific
features regarding their spatial distribution and historical span. The majority of these ages concern TL ages of
either pottery fragments or kilns. Nevertheless, a substantial amount of surface luminescence dates based on
optical stimulation has been reported from the area. Some of these luminescence ages are either directly or
indirectly linked to specific historical as well as mythological events. According to these ages, specific centuries
within the Aegean chronology witness a decrease in the number of dates, indicating a peculiar hiatus. The
most prominent is the 4th millennium BC gap, a well-established hiatus based on the lack of radiocarbon ages,
for which there has been a lot of archaeological discussion. Finally, for major pillars of archaeological dating,
such as silica colored mosaic tesserae, slags, mortar and rizolith, the pioneer applications were reported within
this specific region.
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Abstract

The Khipu (K'ipu or Quipu) of Peru, an ancient writing system of plied coloured cords and knots, was
traditionally used for accounting and narrative record-keeping (Ascher and Ascher, 1981; Conklin, 1982). After
the fall of the Inka empire, the Khipu continued to adapt to colonial and ceremonial tribute practices with the
appearance of hybrid wooden Boards: a combination of alphabetic and Indigenous Khipu script (Hyland, Ware
and Clark, 2014; Llanos, 1986; Tello and Miranda, 1923). Among the most notable advances in Khipu studies
was the morphological understanding that variable (sign) redundancy is present (Conklin, 1982). However, no
previous study incorporated archaeometry to show how key signs on a hybrid Khipu might have functioned in
clusters and to offer an interpretation of these. After creating a digital quantitative record of the Mangas Khipu
Board (c. 1800—-1900 AD), | used multivariate analysis (CATPCA) to systematically understand the Indigenous
script. Based on observations by native archaeologist and anthropologist Julio C. Tello (and Miranda, 1923) of
a community Khipu Board in the 1920s and recent ethnographic data, | detected and interpreted four
dimensions of work tribute recorded on the Mangas Khipu Board which explain over 80% of the variation in
the data.
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Abstract

Troy constitutes one of the most discussed sites within Mediterranean and Aegean archaeology, particularly
during the Bronze Age. It has been especially prominent in discussions about its Mycenaean past and the
Trojan War, and it has extensively been celebrated for its mythical and historical dimensions. However, despite
having been systematically excavated and thoroughly researched and published by German and American
archaeological teams for the past 150 years, since its discovery by Heinrich Schliemann in 1870, the lack of
previous analytical, laboratory-based studies of pottery (Felts, 1942; Kibaroglu & Thumm-Dograyan, 2013)
from the Early Bronze Age (EBA) strata is intriguing.

This paper presents preliminary results from the study and analysis of a part of Schliemann’s legacy material
(Easton, 2002) kept at the National Archaeological Museum at Athens, with the aim to determine and
characterise the local ceramic production and to explore the question of connectivity with the Aegean and
Anatolian world. The study of pottery includes the petrographic analysis of 45 samples, selected on the basis
of their macroscopic variation that allowed the distinction between local products and imports. The
preliminary results have revealed a diachronic variation of local raw material recipes in the manufacture of
pottery, in addition to newly-recognised fabrics that suggest the movement of vessels from the central and
southern Aegean, thus contributing to discussions on the role of Troy’s strategic location in connectivity
networks during the 3rd millennium BC.
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Abstract

Firing is the final and most critical stage in the pottery manufacturing process, during which the vessels acquire
irreversible physicochemical properties and characteristics. Our research aims to investigate aspects of
prehistoric firing technology combining various analytical techniques, thus proposing an integrated
interdisciplinary methodology for the study of ancient pyrotechnology. The prehistoric settlement of Poliochni
in Lemnos serves as an excellent case study, presenting habitation from mid 5™ to the end of the 2™
millennium BCE. A set of analytical techniques, some of which tested on prehistoric Aegean material for the
first time, was applied on twelve representative sherds of all habitation phases, in order to estimate maximum
firing temperatures. The samples were subjected to a) petrographic analysis, b) Fourier transform infrared
spectroscopy (FTIR), c) magnetic susceptibility measurements, and d) thermoluminescence (TL). The validity
and resolution cross-check of each method’s results led to tailoring of the most fitting methodological
approach to investigate ancient firing technologies. The analyses results showed that the majority of the
samples were fired in fully oxidizing atmosphere and the maximum firing temperature reached levels of the
order of 750°C. Only one sample was fired i at considerably higher temperature (ca. 850°C), and at least
another one at fairly lower temperatures (<700°C). The cross-check of each method’s results, regarding
maximum firing temperature estimate, was in accordance for 90% of the analyzed samples, thus confirming
the reliability of the specific multi-analytical set and the research value of adopting the proposed integrated
approach.
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Abstract

This study presents an archaeometric investigation of the figurines from the tomb 55 of the ancient cemetery
of Sindos, excavated by the Ephorate of Antiquities of the Thessaloniki Region. The archaeological research in
Sindos brought to light an important cemetery with a total of 121 tombs. All graves were richly endowed with
clay and metal objects. These grave offerings show that the settlement to which the cemetery belonged,
flourished in the last quarter of the 6th and at the beginning of the 5th century BC (archaic period). During
cleaning small amounts of loosely held pigments and their traces trapped in the soil material were collected.
These tiny grains of the order of 0.1-0.5 mm serve as samples for the analytical procedure. More specifically,
the materials and techniques used to make the figurines are thoroughly investigated: the clay of the body is
examined, the main ingredients of the preparation and the pigments are also identified. The applied
examination techniques include: visual observation of the samples with a stereomicroscope and examination
of thin sections with a polarized light microscope. So initially, to identify the main pigments (the minerals
responsible for the color) their optical properties are examined: color, pleochroism, texture, refractive index,
birefringence, polarization color, extinction, etc., using polarized optics microscopy. In addition,
physicochemical analysis of the above-mentioned samples was implemented by m-XRF, SEM-EDX, FTIR and
m-Raman. In general, the following inorganic pigments were identified: Chalk- Calcite, Red Ocher- Hematite,
Vermilion- Cinnabar, Yellow Ocher- Goethite, Egyptian Blue-Cuprorivaite and Coal. Gum Arabic was used as an
organic binder. The main ingredient of the preparation was kaolinite. In addition, the results of the analyses
of the Sindos figurines are compared with the archaeometric data from figurines and wall paintings from other
Macedonian monuments.
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Fig.1. Ancient figurine Hercules. PLM, XRF and FTIR spectra from yellow grains. The presence of kaolinite,
yellow ocher and gum Arabic was found. PLM of Blue Cuprorivaite.
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Abstract

Vitreous materials suffer a great degree of degradation, with the smaller objects, such as beads and relief
plaques, constituting the largest set of artefacts retrieved in earlier contexts, being particularly vulnerable.
Such materials often show complex corrosion patterns on their surface when they are exposed to burial
environments (Jackson, Greenfield and Howie, 2012). There are two primary factors to be taken into
consideration concerning corrosion, namely, the chemical composition/the production technology of the
object, and the depositional environment (Panagiotaki, 2008 and Rehren 2008).

In this case study, a set of vitreous materials from Mycenaean contexts in the Aegean has been analyzed, non-
destructively by means of LED microscopy, micro-XRF and RBS, to investigate the corrosion products on their
surface, the corrosion process and its development, and perform evaluation of their preservation state.
Distinguishing the siliceous body of the objects from the corrosion products in this study proved challenging
(Regt, Megens and Eijck, 2019).

This research aims to address technological and material science questions concerning the degradation
mechanisms at different spatial dimensions, within the surface layers. The results of this analytical approach
identified the main corrosion patterns: a. Discoloration caused by Mn and Fe Browning, b. Lamination c.
Flaking d. Iridescence and e. Enamel-like opaque effect f. Chalk-like texture.
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NepiAnyn

‘Evteka voAwSN deiyparta pehetiOnkav pe epappoyn tng Oacpatopetpiog GBoplopol Aktivwv-X (Micro X-
ray Fluorescence, u-XRF) oto epyaoctripto XRF tou IvotitoUutou Mupnvikng Kat Twpotidiakng Guolkng tou
EKEDE «AnuOKPLTOG». ITOXOG NTAV N UEAETN TNC TEXVOAOYLOC KATAOKEUNG KOL N QOTMELpA ATMOTIUNONG TNG
Tubavng mpoéAeuong Twy SelYUATWY, HECW TOU TPOaSLopLopol TNG XNKLKAS Toug cUoTaonC.

Ta Selypatra mpogpyovtal omd TOV OPXALOAOYIKO XWPOo Twv Muknvwv Kol XpovoAoyouvtal omo Ta
ouveupnuata otnv Yotepn Enoxr tou XaAkou (YEII-IIB). H épeuva eoTLAlEL EKTOC Ao TOV TPOGSLOPLOUO TWV
MPWTWV UAWVY, otnv afloAdynaon tng Texvoloyilag mapaywyng Kot otn dlepelvnon NG MPOEAEUONC TWV
Selypdtwy, evw mapaAAnAa peAetdtal to dawvopevo tng Sldfpwong, kabwg ta dsiypata mapoucialav
ONUOVTIKA HOKPOOKOTIKY aAlolwon. Itn HeAETn xpnolpomolidnke kal éva cUvoho 18 pn SlayvwoTikwy
SELYUATWYV TNG YOTEPOUVWLKAG TIEPLOSOU YLa GUYKPLTIKOUG AOYOUG.

MpoamattoUpevn yla TV e€aywyrn acdaAwv anmoTeAECUATWY UTHPEE N amotipunon tng ektevoug SlaBpwong,
n omoia ennpeAlel KaipLa TOOO TN LOKPOOKOTILKN ELKOVA TwV SELYUATWY, 000 KaL TN XNHLK Toug cuotacn. H
XNHLIKA QVAAUGCN TEKUNPLWOE TN SLAKPLON TWV OVTLKELLEVWY O PayevTLavr], YUOAL KOL OLLYUTITLAKO UTTAE.

Ta anoteAéopota €5elav OUOLOTNTEG OTNV TEXVOAOYLOG KATAOKEUNG TWV SEYUATWY HE TNV TEXVOAOYLa TTOU
xapaktnpilet tn pvwikn dayevtiavr. O cuvUACUOC GUYKEKPLUEVWY XpwHOTOdOpwY otolxeiwv (Mn, Fe, Cu)
TIOU EUTMTOUV OTO MWVWLIKO XWPOXPOVO EVIOTIOTNKE OE ONUAVIIKO TTOOOOTO TOU UALKOU peAétng (1).
MapdAAnAa, n HEALTN yvooTolxelwv aveédelle SladopeTk TNy MPWIWV VAWV aAAA Kol Ttexvoloyia
KOTQOKEUNG LETAEY TWV Selypdtwy, urtoSnAwvovtag tnv ribavr] UTIaPEN TOTIKWY EPYAOTNPLWY TTapaywynC.
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Ocuatikn Zuvebdpia: Avopyava vAika - MEtaAda
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NepiAnyn

tn xepodvnoo tou Kdaotpou tng MuUpwvag, otn Afuvo, n Sie€ayodpevn, pe tnv adeta tng EAANVIKAC
Apxalohoylkng Ymnpeoiag, tou TomikoU JupBouAiov Mvnueiwv Nriowv kat tou EAANvikoU Ymoupyeiou
MoALTIopOU, apXaloAoyLkr £peuva TwV AafeupdTwy Kal Bpaxoypadlwy, eptéhaPe, kotd thy nepiodo 2002-
2007, tnv Olepelivnon oplopévwy {wvwv Tou oxetifovtal pe emheypévoug Aasupévoug PBpaxwdelg
OXNMOTLOMOUG KoL KOTOOKEUEG, ETLTPETOVIAG TN CUAAOYIN TOWKIAWY KIvNTwV Upnuatwy. Ol XpOVOAOYLKEC
TieploSoL TIOU HapTUPOUVTAL LEXPL CNUEPQO EKTEIVOVTAL KUPLWE Ao TNV MOXI TOU XaAKoU £w¢ TNV EAANVLOTIKA
KOlL TN pwaikn emoxn.

Ta Selypata tng mapovoag HeAETNG PPEOnNKav oe TOUEL OTO €EWTEPLKO TOU PesOLWVIKOU dppoupiou Kal
efetaotnkav pe SEM/EDS, XRD kat XRF pe okomod tn Stepelivnon tng cUOTAOKG TOUC KAL OTOLXELWV OXETIKA LE
NV enefepyacia Kat tn xprion toug. OL avaAuoelg adopouv oe técoepa (4) delypata, okwplwy oldripou Kot
ToWHATWY KALBAvou, ou Bpédnkav o SUo SladopeTikoUg Topeic Tou Kaotpou. H moAalopeTtal\oupyLki
autr Spactnplotnta paptupeital os {wveg pe deiypata avBpaka mou xpovoloynbnkav pe tnv pébodo tou
14C otnv EN\nvioTikn mepiodo, Onwc emBeBatwvetat Kot amd Kvntd EUpAaTa, Kot evaéxeTal va utoSnAwvel
in situ mapaywyn olénpou.
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Abstract

The biominerals produced in plant tissues, microscopic SiO,-rich phytoliths (SiO,-nH,0) included, have been
studied extensively because of the useful information they may provide on the natural and anthropogenic
environment. Biogenic silicon is among the earliest known natural bioskeletons and its unique physicochemical
properties make it a suitable material for a wide range of applications in geosciences and archaeology.
Although the study of phytoliths is an internationally emerging field, recent studies on phytoliths have not put
emphasis on the investigation of their stability in relation to the biogeochemical depositional environment
and on the preservation of their morphotypes, in conjunction with important environmental parameters such
as soil pH, temperature and water availability. Furthermore, the extent at which the presence of other
chemical elements affects the dissolution of biogenic silicon, and thus the preservation of phytoliths in
geoarchaeological contexts, such as soils, sediments and artefacts (e.g. plant-tempered ceramics) has been
scarcely covered. The present study aims to contribute to the lack of research outlined above and to broaden
this field of study. In particular, the dissolution mechanism of phytoliths is investigated in relation to variations
of pH, temperature and time, by the means of long-term batch laboratory experiments. Moreover, the
mobility of silicon (Si) and other seven main and trace chemical elements (K, Mg, Al, Ca, Fe, Sr, Br) was studied
with inductively coupled plasma mass spectrometry (ICP-MS) and data was processed with MATLAB software.
For the high resolution characterisation of phytolith morphology, mineralogy and chemistry, a variety of
complementary analytical techniques were employed (OLM, SEM/EDS, XRD, ED-XRF, FTIR, TGA-DTGA, CHNS).
The comprehensive analysis of phytoliths contributes to the understanding of the biogeochemical cycle of
silicon and to the geoarchaeological research, through the insights gained on the post-depositional alteration
of the SiO,-rich phytoliths over time, and its relationship to the mobility of other chemical elements. The
overall analysis of fresh phytoliths extracted from wheat (Triticum spp.) provided insights on the phytolith
preservation state and factors that control release of the occluded chemical elements. These may further
contribute to the study and interpretation of aged phytoliths in palaeontological and archaeological sites.
Future work on phytoliths, besides other tasks, will include systematic attempt for individual age assessment.

Keywords: SiOz-rich phytoliths, dissolution, biogeochemical mobility of chemical elements, Archaeological Science
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Abstract

Age estimation on cremated individuals is a challenging task because high temperatures (>300°C)
prevent standard anthropological methods to perform efficiently. Up to date,
histomorphological/metric methods can estimate age-at-death of inhumed individuals with standard
estimation error of +3-15 years, whereas the application of these methods on cremated individuals
exhibit a high estimation error (>10 years). In this study, we present a new histomorphometric age
estimation method based on an osteon population density (OPD) regression equation. For this, we
used unburned femur samples from modern individuals of known age and sex (n=30) from forensic
cases resulting on standard estimation error of £3 years. To make it effective for cremated bones we
experimentally cremated partially femur cross-sections from the same modern individuals (n=23) at
different temperatures (>300°C) using high temperature muffle furnace (CWF). The analysis of the
experimentally cremated bones included measurements of the dimensions and occupation area
(mm?) of the same microstructures as the unburned bones i.e., secondary osteons and osteon
fragments, aiming to estimate the percentage of shrinkage of bone microstructures and calculate the
OPD values. For every individual we applied mathematical correction of the OPD value by subtracting
the extra density (mm?) of the microstructures having resulted from the shrinkage, restoring the
initial density number of osteons before cremation. The preliminary results suggest that this
modification of the values provides more accurate age estimations for cremated individuals.
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Abstract

During the archaeological excavations carried out in 1995 at the Romano-Catholic Cathedral from lasi city
(Romania), three human skeletons (15"-19*" centuries) with pathological modifications suggestive for
treponematosis (including caries sicca), were discovered. The human remains belonged to adults — two
females (M40 and R30) and one male (R26).

Although the past human diseases have been intensely studied by means of macroscopic analysis and non-
invasive imaging methods, the histologic analysis of the bones affected by treponematosis has not yet been
addressed at the same scale (Assis et al.,, 2015). The aim of this study is to describe and compare the
paleohistological features (periosteal new bone formation — PNBF, and compact bone tissue) in the humerus
bone affected in all the three skeletons by treponematosis, using different types of light microscopy.
Considering the comparative approach of this study, the sampling was performed in the same area of the bone
to ensure anatomical and biomechanical similarity. The bone samples were subjected to the histological
examination methodology and histotaphonomical evaluation (Brénnimann et al., 2018).

The results show that the bone samples are moderately preserved. Two patterns of the PNBF were identified,
one for the M40 and R30 skeletons — characterized by bone resorption lacunae, having a more continuous and
accentuated development, and one for the R26 skeleton — characterized discontinuous and reduced
development. The cortical area of the M40 and R30 samples is described by osteons, interstitial lamellae, areas
of bone resorption and Howship lacunae, while the R26 compact bone morphology is characterized by a
reduced number of osteons and high number of cavities. This is probably correlated with the increase of
porosity more likely produced by an inflammatory result of the compact bone (osteitis).

This work was supported by a grant of the Ministry of Research, Innovation and Digitization, CNCS - UEFISCDI,
project number PN-III-P4-PCE-2021-1180, within PNCDI IlI.
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Abstract

During the second Greek colonization (8th — 5th c. BC) numerous of colonies were founded across theAegean
region. Abdera is a renowned and prominent colony located in the littoral of Aegean Thrace. The geostrategic
location in addition to fertile land and mineral resources turned Abdera into a notable commercial and political
international hub, during classical times. The colony shows a uniquecase of two-wave colonization. The city
was initially founded ex nihilo by lonians from Clazomenae (c.655 BC). Due to harsh environmental and political
conditions, the Clazomenian endeavor did not last in time and the city was successively re-founded about one
century later (545 BC) by a new group of settlers from another lonian city, Teos. Within these circumstances,
previous anthropological researchshows a high frequency of malnutrition expressed with the prevalence of
infections and metabolic diseases in the population of Abdera, during its initial occupation phase (archaic
period). In this study,we present a diachronic dietary reconstruction from the ancient city of Abdera. We apply
theestablished method of stable isotope analysis (8N, 8™C) in bone collagen of 74 human skeletons from
the cemetery of ancient Abdera. The sample has a vast chronological range beginning with the two phases of
the city’s foundation and refoundation (archaic period) and extends to the Roman era.

Our dataset consists of carbon and nitrogen isotope values from adults (n= 33, 17 males, 12 females, 4 n.d),
subadults (n=31), and unident. ind. (n=10) dating to the Archaic (n=13), Classical (n=17), Hellenistic (n=19) and
Roman (n=20) period. Our results show a diachronic preference in terrestrial animals during both periods with
lesser contribution of C3 plants and marine recourses. Our pilot observations depict a diachronic trend of the
dietary habits in Abdera and offer a window to the dietary differentiation during historically diverse periods.
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Abstract

This study is focused on a female skeleton, discovered in 2021, in the necropolis of 16""-17™ centuries, at the
“Vovidenia” Church in lasi (Romania). According to the funerary stone, the skeleton belonged to a female
personality of the times from the medieval lasi, the former capital of Moldova. The study refers to multiple
investigations based on paleoanthropological (e.g., age at death and sex estimations, osteometry),
taphonomic and palaeopathological evaluations, dental wear and non-metric traits, all integrated in the
archaeological context.

All teeth surfaces were examined and digitized using a Zeiss Stemi 305 stereomicroscope with a Canon Power
Shot G9 attached. The degree of dental wear was assessed by the semiquantitative scoring system (Scott,
1979, Smith, 1984). The evaluation of dental traits and scores were based on the Arizona State University
Dental Anthropology System (ASUDAS) (Turner, 1991).

The analysed human remains belonged to a buried female with the age at death of 35-40 years old. The
preservation status of the skeleton is satisfactory. At the level of the skull and of the distal epiphyses of the
humeri there are traces of oxidation. Linear enamel hypoplasia (LEH) is present at the level of the upper left
lateral incisor (I?), canine, first premolar (P!) and lower right canine. Dental caries (2" degree) affected the
lower left first molar (M;). The dental wear scoring method shows a reduced occlusal/incisal dental wear. The
non-metric traits identified on the upper teeth are: shovelling on central incisive, tuberculum dental on upper
lateral incisors, and Bushman tubercule on the canine. Other traits making this skeleton distinctive are
represented by the supernumerary cusps.

This work was supported by a grant of the Ministry of Research, Innovation and Digitization, CNCS - UEFISCDI,
project number PN-III-P4-PCE-2021-1180, within PNCDI IlI.
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Abstract

The features of the dental crown, including shape and non-metric traits, are largely heritable and to a small
extent influenced by the environment (Marado et al., 2013). Therefore, the teeth represent an ideal material
for the studies on biological distance between archaeological human populations (biodistance). Such studies
are based on morphological differences in the skeleton or dentition, both metric, shape and non-metric traits.

We propose to analyze affinities between medieval human populations of Eastern Romania, using as
bioindicator the lower second molar. The dental material samples dated to the 16th-19th centuries, comes
from several archaeological sites of Eastern Romania. The methodology consists of corelating the geometric
morphometrics with the evaluation of non-metric dental traits. The bidimensional data were collected using
a set of landmarks located on the occlusal surface and its periphery (Bookstein, 1997), and the non-metric
traits were scored according to the ASU system (Scott, 1979).

The dental shape, the sizes of the cusps, and the intercuspidal grooves highlight particularities for a series of
samples. Also, dental morphotypes determined by sexual dimorphism are described. For males it was found
that the lower second molar is elongated in the mesial plane, and it covariates with the model of the grooves
(x and y type), while for females it was obvious the groove + type associated with mesiodistal flattened molars.
The trends in the dental shape, the way in which the shape covaries with the non-metric characters, and the
measure / degree of morphological similarity are all described in this paper, contributing to the phenotypic
picture reconstruction of medieval human populations in Eastern Romania.

This work was supported by a grant of the Ministry of Research, Innovation and Digitization, CNCS - UEFISCDI,
project number PN-III-P4-PCE-2021-1180, within PNCDI IlI.
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Abstract

Urbanization stands as one of the most significant processes in the demographic history of humanity. It
presents opportunities for the intensification of human interactions, fostering socioeconomic and cultural
advancements. As cities expand, they often experience an influx of immigrants from other regions, shaping
the genetic structure of the urban population. The changes in population density impact the strength of
genetic drift, while the arrival of new residents from diverse regions increases gene flow and enhances the
genetic diversity within the city. Additionally, urbanization creates novel environmental conditions that give
rise to altered selection pressures. However, few studies have explored these phenomena from a population
genetic perspective, particularly in historic urban centers.

In our study, we delve into these processes in Thessaloniki, a metropolis in northern Greece founded in 315
BC. Thessaloniki played a pivotal role as a bridge between the Roman West and the Byzantine East, influencing
the Roman, Byzantine, and Ottoman Empires. We analyzed whole genome sequenced data from 42 individuals
spanning the period from 300 BC to AD 1500. Employing state-of-the-art methods such as PCA, ADMIXTURE,
f-statistics, runs of homozygosity, and IBD analysis on imputed phased genotypes, we unravel the genetic
landscape of Thessaloniki.

Notably, we observed a shift towards western European genetic ancestry, alongside an increase in the genetic
diversity within the city. The presence of individuals with evident origins from distant regions suggests mixing
of populations with diverse backgrounds, driven by heightened migration rates. Surprisingly, despite the
heightened genetic variability, we identified cases of high endogamy levels. This observation, coupled with the
presence of shared IBD segments, implies the existence of an underlying social structure, which contrasts with
the city's multicultural character. Overall, our study contributes to the understanding of population genetics
within historic urban centers and the complex interplay between urbanization, migration, and genetic
diversity.
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NepiAnyn

H mapoloa epyacia peAetd 30 poayoipla amnod éva peyaAUTePO 0UVOAO OLONPWY OVTIKELUEVWY, CUYKEKPLUEVA
TO EUPHMATO AUTA £lval CUVOALKA TEGOEPLG XIALASEG TETPOKOOLO KO TIOKIAOUV TUTTOAOYLKA Kol 0TO HEYEDOC,
TO Omoila XpovoAoyoUVTaL OTN YEWMETPLKNA Kal apxaikr) emoxn Kal mopouclalouv olaitepo evlladépov, OxL
LLOVO YLOL TO EYAAO TOUG OYKO, aAAG KUPLwG yLa TNV e€aLPETIKA Katdotaon Slatrpnong oty onola Bpiokovtal.

ZKOTIOG TNG Slepelivnong lval 0 oxedLACHOG KAl N edapoyn VOGS EMAPKOUG KaL ETILOTN UOVLKA TEKUNPLWLEVOU
npwtdkoAAou cuvtipnong mou Ba odnyolos ota KaAUTepa Kal TaxUtepa amoteAéoparta, dedopévou Tou
TANBOUG TWV aVTIKEWWEVWY. Ta TN Snuiloupyia evog Blwotpou pwTtoKoAAou elval amoapaitntn n Katovonon
TWV AVOYKWVY KOL TWV TIPOPANUATWY CE GUCXETLON LE TNV OPXOLOAOYLKI KOL TEXVOAOYLKI a€l0l TWV AVTIKELUEVWV
Kal n SlaTtUTIWOoN EPEUVNTIKWV EPWTNUATWY O OXECN HE TNV TEXVOAOYlO KATAOKEUNC, TNV ‘ouBevtikn’
enmupavela Kal Tnv aboAoyia oe CUGKETLON LE TO avVooKaAbLKO TepLlBAAAOV.

Q¢ ek TOUTOU 0XedLACONKE pia eMLOTNUOVIKA LeBoSOAOYLA TPOCEYYLONG YLaL TNV EEETOION KAL TNV AVAAUCH EVOG
‘otpwpatoypadikd’ emheypévou Selypatog, To omnoio e€etdobnke evdelexwe £va UIKPO cUVOAO peAeTAONKE
UTIO TN XPNOoN MIKPOOKOTIOU, HUE WIKPOOKOTO yla TNV Kataypadn twv wilaitepwv popdoloyikwy Kal
TEXVOAOYIKWV XOPAKTNPLOTIKWY KAl TNG oTpwpatoypadiog twv edadkwv evamob£cewy Kal TwWV MPoiOVIwY
SaBpwong. AkoholUBnoe Slayvwortikn s€étaon kol avaluvon pe padoypadia aktivwv X (X-Ray), pe
daopatookomnia ¢pBoplopol aktivwv X (p-XRF), pe daopatookomnia mepiBAaong aktivwv X (XRD) kat pe
unépuBpn daopatookoria pe petaoxnuatiopo Fourrier (FTIR).

H aflohoynon twv avoAutikwv Ssdopévwy mopeixe emapkn Kat KatdAAnAa Ssdopéva ylo to oxeSlaopuo Kot
Vv edappoyn Twv enepPacswyv ouvtrpnong. O aplOUOC TWV AVIIKELLEVWY TTOU oUVTNPNBNKAVY NTAV CUVOALKA
1800. Ta avTikeipeva cuvtnpABNKaV KUPLWE e UNXAVLKA HECA KoL UOTEPA TIPAYLOTOTOLNONKOY ETUAEKTIKEG
eneuPaocelg otabeponoinong Kal TpooTaciag Tou cuvolou. TEAOG, poadlopiabnkav ol KATAAANAEG cuvOnKeg
anoBnkeuong kal £EkBecNg OAOKANPWVOVTAG TO TPWTOKOAAO GUVTHPNONG.
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Abstract

This study focuses on the presentation and evaluation of the results obtained during the investigation and
conservation of a field telephone from Marathon Lake Museum regarding a) its manufacturing materials, as
presented in the user manual and b) its use during the construction of the Marathon Dam at the beginning of
the previous century. The phone consists of a fabric case which contains the operating mechanism (metal
alloys) and the headset (synthetic polymer) and was manufactured in the USA in the first half of the 20th
century to serve the communication needs of the US Army (Thompson & Harris 1991).

For the comprehensive study of the field telephone Optical microscopy (OM), X-ray Fluoresence (XRF) Fourier
Transform Spectroscopy with Total Reflection Absorption (ATR - FTIR) and Scanning Electron Microscopy with
Energy Dispersive X-ray Spectroscopy (SEM - EDS) were used. This methodology helped in identifying the
manufacturing materials of the individual parts of the field phone: cotton fabric (case and carrying strap), brass
and zinc (metal frame of the operating mechanism) and bakelite and cellulose acetate (headset). At the same
time antimony was identified in the fabric case, indicating the use of antimony trioxide as a flame retardant
(Touval 1993: 941-953), as well as a coating of PVC resin used for waterproofing and protection (Shashoua
2008:35).

The seal of US armed forces Signal Corps and the registration number revealed during the treatment of the
field telephone, as well as the date and manufacturing company of the headset "10/1943", "Western Electric
&; Co", confirmed its origin and initial use during World War Il. These finds and the metal label on the case,
links the period of use of the field telephone with the additional expansion and upgrade works of the existing
network undertaken by the Hellenic Water Company, from 1931 onwards (Hekimoglu 2014:167, 189, 198-
199).
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Abstract

Acrylic resins are widely used in conservation practice, including interventions for coating, facing, and
consolidation treatment. The removal of such polymers is often challenging, especially when applied on
painted surfaces and porous substrates, as in the case of wall paintings. Although organic solvents and
mixtures can solubilize the resins to a certain extent - even aged ones, - when applied to porous materials they
may diffuse in their structure entraining also the polymer deeper into the substrate. Furthermore, the paint
layers and especially the organic binder can be affected during the cleaning process, compromising the
physical and aesthetic integrity of the paintings.

The present study aims at exploring the cleaning application and efficacy of five nanostructured fluids recently
introduced in the conservation community, namely Nanorestore Cleaning® Polar Coatings B, G, S, and the
Nanorestore Cleaning® Apolar Coating. The cleaning agents were tested for the removal of Paraloid B-72 from
ochre-based egg tempera paint films on calcitic mortar support. The nanofluids were tested, applied neat, and
compared with the use of organic solvents. Additionally, nanofluids confined in hydrogels, such as a poly(vinyl
alcohol) network hydrogel (Nanorestore Gel® Peggy 5) and a chemical hydrogel based on a pHEMA/PVP
(Nanorestore Gel® Medium Water Retention — MWR) were tested [1].

Mockups of coated and artificially aged wall painting samples were used for the cleaning tests. The cleaning
results were assessed using optical microscopy (OM), gloss and color measurement, and Reflection Infrared
(FTIR) spectroscopy. Useful information was obtained about the cleaning mechanism of the two different types
of gels, combined with the five nanofluids. The study outlines the importance of tailoring the cleaning
application method, to reach satisfactory results.
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