SCIENTIFIC REPORT 2012-2016
For the project PN-11-1D-PCE-2011-3-0881 AGeoscientific view of ceramic technology:
evolution from Neolithic to Byzantine times within Romanian territoryo

http://ceram.qgranturi.ubbcluj.ro/

The ceramic and ceramic clay samples collected and procested thie project cover all

major prehistoric and historic epochs in Romania. Meelithic, Chalcolitic(Copper Age) Bronze
Age, Iron Age (from Celts to Dacians), the Roman Brmantire times contain enough data (sites) to
allow basic conclusions regandi the ceramics technologand c ha 3 ne opfomat oi r
enhancement of raw materials to modelling, pottery surface finishing and flimeginvestigation
focussed for samples related to the following sit€sicuteniRuginoasa,Limba, Poi e-ne Kt i
Mt g ur all Dedoa | MunteniBr o s -décuci, |l i Kua, Der ki daSt v&ikltiikt
Co p Lt cletng U-&ntanele,Vlaha, Piatra Tomii, valea Teleormanulutarmizegetusa Regia,
k i miSievzaniei,PorolissumNapoca, HistriaMi c £ sSaceaglbida,andNovodinum. The project
focused on the basuc activities as follows:

1 Filed mapping and sampling of clayey raw materials and ceramic sherds

1 References

1 Lab work: Thin sections for optical microscopy and polished thin sections for electron

microprobe
1 Mineralogicaland petrographic investigation in polarized light (optical microscopy)
1 X-ray diffraction analyses

1 Grinding samples for geoichemical analyses


http://ceram.granturi.ubbcluj.ro/

1 Geochemistry byCP-ESandICP-MS

1 Scanning electron microscopy (SEM) and semiquantitative microchemistry (EDS)

1 Firing/heating gperimens on cersamic clays in order to establish geological thermometers for
ancient ceramics

1 Investigaions by HEPR (Electron Paramagnetic Resonand®y thermal calibration of
archaeoceramics

1 FT-IR (Fourier Transform Infrared Spectroscopywestigation of ceramics and fired clays

1 Introdudion of new analythical methods for archaeoceramics, sudtagVertical Scanning
Interferometry (for the surface study and identification of modeling techniques)
EMPA-Field Emissionfor high resolutbon BSE images)

{ Participdion at international and national conferences on archaeofoealy poster)

1 Organiation of specific scinetific sessions (archaeoceramics, archaeometry) at international
conferences

9 Publication fo the results.

Selected represtative samples were measured by electron microprobe and SEM. The large
sampkes were grinded and geochemically analyse®0 major, minor, trace and RE elements.
Some specific raw materials (ceramic clays) were lab tested by dfiring up toClz2otd
subquently analysed by optical microscopy, XRD, EPR and FTIR. The EPR and FTIR obviously
can be used as Athermometerso in inferring th
became also clear that any scientific investigation of ancient cerahcd include basic methods
used in geosciences: polarized light optical microscopygydiffraction, electron microrpobe.

In the project, 8 ISI (peer reviewed) papers, 4 BDI (InternatiDzéBases) paper§ book
chapters (among which one at theegtigious Oxford university Press) have been published.
Additionally, 5 volmes were edited (among which one at Elsevier). There are still 2 papers in
evaluation (second review) and 9 papers are in prep.

There were 44prezenations (23 oral, 21 poste) at 17 international conferences and 2
prezentations at national conferenceseniers of the project team were organizers (scientific

committee, convener, chair) at international conferences



A. PUBLICATIONS OF THE RESULTS®

. ISI PAPERS (Peer rewiewed)

. Hoeck V., lonescu C., MetznerNebelsick C.,Nebelsick D.L. (2012) Mineralogy of the

ceramic slags from the Bronze Age funerary site ipuk, NW Romania. Geological
Quarterly, 56 (4), pp.649-664; ISI Journal, I.F. = 0.84ttp://qq.pgi.gov.pl/gg/issue/view/966

. Benea M.,lenciu R., RustBolindeSV., (2013)Mineralogical and physical characteristics of

Roman ceramics from Histria, Basilieatra murossector, weseast section (Romanigtudia
Universitatis BabesBolyai Chemig 58 (4), pp. 147-159;1SI Journal, I.F. 0.129.

. lonescu C., Hoeck V.,Gruian C.,Simon V. (2014) Insights into the EPR characteristics of

heated carbonatech illitic clay. Applied Clay Scienced7-98, pp. 138-145. ISlJournal, IF. =
2,342;http://dx.doi.org/10.1016/j.clay.2014.05.023;

. Benea M, Diaconu V., Dumitroaia Gh. (2014) Preliminary data on Bronze Age pottery from

St v te(Keantscounty, Romania)Studia Universitatis Babe8olyai Chemig LX (1), pp. 89
98 (ISI journal, I.F. = 0.39nttp://chem.ubbcluj.ro/~studiachemia/docs/Chemial201p.pdf

.lonescu C., Hoeck V., Crandell O.N.,Ga r i ¢201% Burnishing versus smoothing in

ceramic surface: A SEM studirchaeometry 57 (1), pp. 1826 (Sl Journal, I.LF. = 1.28Hoi:
10.1111/arcm.1208%ttp://onlinelibrary.wiley.com/doi/10.1111/arcm.12089/¥ull

. Crandell O., Vornicu D-M. (2015)Aspects of long distance trade by the Precucuteni Culture.

Transylvanian Review, XXIV (2), pp. 85108.1Sl journal.l.F. = 0,11;
http://www.centruldestudiitransilvane.ro/detaliu.aspx?elD=713&t=Review%202015%20
%202035&cat=0

. Giurgiu A., lonescuC., Hoeck V., Ttma T., Roman C.Crandell O.N. (2016)Insights into
the raw materials and technology used for producing Copper Age ceramics in the Southern

Carpathians (Romaniarchaeological and Anthropological Sciences pg. 1-15 (in print,
online din martie 2016ISI journal.lF = 1636, SpringerVerlag; doi: 10.1007/s1252@16-
03223k http://link.springer.com/article/10.1007/s125006-03223
http://www.springer.com/earth+sices+and+geography/journal/12520

! (name of the team members, in Bold leyiters


http://gq.pgi.gov.pl/gq/issue/view/966
http://authors.elsevier.com/sd/article/S0169131714001756
http://chem.ubbcluj.ro/~studiachemia/docs/Chemia12015.pdf
http://onlinelibrary.wiley.com/doi/10.1111/arcm.12089/full
http://www.centruldestudiitransilvane.ro/detaliu.aspx?eID=713&t=Review%202015%20-%202035&cat=0
http://www.centruldestudiitransilvane.ro/detaliu.aspx?eID=713&t=Review%202015%20-%202035&cat=0
http://link.springer.com/article/10.1007/s12520-016-0322-3
http://www.springer.com/earth+sciences+and+geography/journal/12520

8. lonescu C, Berecki S, Hoeck V., Giurgiu A. Optical and XRD study of Celtic pottery from
Transylvania (Romania): Inferring raw materials and technological constrdousnal of
Cultural Heritage (manuscris no. CULHER14-00446; in evaluarg Elsevier,ISI Journal,
I.LF. = 1,111 http://www.journals.elsevier.com/journaf-culturatheritage/

9. lonescuC., Simon, V., Hoeck, V.: FTIR study of thephase changes in heated-i@zn illitic
clay. Vibrational Spectroscopy(submitted,secondreview; manuscrisno. VIBSPECD-15
00309; ISl journal, IF = 2.0; http://www.journals.elseer.com/vibrationalspectroscopy/

10. BeneaM., Ltztrescu V:A., Gorea M.(2016) Contribution to the study of Sugeag pottery,

Cluj county, RomaniaStudia Universitatis Babe8olyai Chemig LXI (2), p. 7388.

A.2.BDI (International Data Bases) papers

Lazarovici C.-M. (2013) Grojde de cult din asezara P diiMegora/Bealul Teilor Arheologia
Moldovei XXXVII , pp. 199209 (In Romanian);ISSN: 00667358. http://arheo.ro/201-86-
28-04-21-49/arheologiamoldovei http://jml2012.indexcopernicus.com/

http://www.worldcat.org/title/arheologioldovei/oclc/2444967

2. Crandell O. (2013) The proveance of Neolithic and Chalcolithic stone tools from sites in
Teleorman county, RomaniBuletinul Muzeului Judetean Teleorman Sectia Arheologie
5, pp. 125142; http://www.ceeol.com/aspx/publicationdetails.aspx?publicationid=05af4a94
59424b2681labcld5ac81177a

1. Lazarovici, C.-M., § a &., TarcanC. (2014)Ak ez ar e aCrSitar d € vioBr dvumtt reineg
(Tecuci).Arheologia Moldovei37,181-197.(In Romanian)

http://journals.indexcopernicus.com/masterlist.php?g=Arheologia+Moldovei

http://www.worldcat.org/title/arheologimoldovei/oclc/2444967

2. Crandell O.N., Popa C. (20157he chert quarrying and processing industry at the Piatra Tomii
site, Romania  Journal of Lithic Studies 2 (2), pp. 4563.
http://journals.ed.ac.uk/lithicstudies/article/view/1154/1772

3. Crandell O.N., lonescu C. Mirea P.(2016) Stone tools used in the ceramics production industry.
Journal of Lithic Studies  (manuscript no. 1134/2@; accepat).

http://journals.ed.ac.uk/lithicstudies/login?source=%?2Flithicstudies%2Fauthor
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http://www.worldcat.org/title/arheologia-moldovei/oclc/2444967
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http://www.worldcat.org/title/arheologia-moldovei/oclc/2444967
http://journals.ed.ac.uk/lithicstudies/article/view/1154/1772
http://journals.ed.ac.uk/lithicstudies/login?source=%2Flithicstudies%2Fauthor

https://atoz.ebsco.com/titles/searchresults/8623?GetResourcesBy=TitleNameSearch&Find=jo

urnal+of+lithic+studies&SearchType=Contains

http://search.crossref.org/?g=%22journal+of+lithic+studies%22&publication=Journal+of+Lit

hic+Studies

A.3.EDITED VOLUMES :
1. Crandell O.N., Cotiuga V.(Eds.)(2013) Stories written in ghe. International Symposium on

Chert and Other Knappable Materials Edi t ur a Uni ver sitbtWwii AAl e:
104 p., ISBN 978737037589

2. Hein I., Biro K., Buxeda i Garrigos J., Day Ranescu C, Kilikoglu V., Maggetti M.,
Waksman Y (Eds.) (2013) Ancient ceramics: Analysis and componeffplied Clay Science
(s, IF 2,342) 82 (1-2), pp. 1-134 Elsevier
http://www.sciencedirect.com/science/journal/01691317/82

3. Begraj A., lonescu C., Christofides G., Uta A., Beqiraj Goga E., Marku S. (Eds.) (2014)
Proceeding®f the XX™ Congress of the Carpathi@alkan Geological Association, Sept.-24
26 2014 TiranaBuletinii Shekencav&jeologjike Sp. Iss., vol. 1 Special S#sns, 481 pp.
http://www.cbga2014.org/doc/PCBGASSAV1.pdf

4. Beqiraj A., lonescu C., ChristofidesG., Uta A., Beqiraj GogaE., Marku S. (Eds.) (2014):
Proceedingof the XX™ Congresof the CampathianBalkan GeologicalAssociation Sept.24-

26 2014 Tirana.Buletinii Shekencav6&jeologjike Sp.Iss.,vol. 2 GeneralSessions488pp.
http://www.cbga2014.org/doc/PCBGASSAV2.pdf

5. MangadoX., Crandell O., Sanchez M., Cubero MEds.)(2015) 18 International Symposium
on Knappable Materials Abstract Volume, 200p, SERPUniversitat de Barcelona
http7//www.ub.edu/chertsymp2015/files/symposium/abstrat¢®KM-2015.pdf

A.4.BOOK CHAPTERS
1. lonescu C, Hoeck V. (2012) Mineralogia chimismul ceramicii finede tip Cucuteni de la

Ruginoasa. In: Ruginoad2ealul Draghici. Monografie arheolodic Lazarovici M. &
Lazarovici Gh. (eds.)Bibliotheca Archaeologica Moldavia&XX, p. 181196. Edit. Karl A.
Romstorfer ISBN 978606-933290-0. (In Romanian)
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http://search.crossref.org/?q=%22journal+of+lithic+studies%22&publication=Journal+of+Lithic+Studies
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http://www.sciencedirect.com/science/journal/01691317/82
http://www.cbga2014.org/doc/PCBGASSAV1.pdf
http://www.cbga2014.org/doc/PCBGASSAV2.pdf
http://www.ub.edu/cherts-symp2015/files/symposium/abstracts-ISKM-2015.pdf

2. Crandell O. (2012) Petrographic evidence of intercultural trade during the Chalcolithic;
Examples from NeamH Cbheamrtegsi uRoenesa nNeaa mg. Con
Edi tura ConslISB\NO789%877Mi21-8& Hip.

3. Crandell O., Marcuti F. (2013) Provenance of Neolithic stone artefacts from the Banat
Region, Romania. In: Interdisciplinary Research in Archaeology. Proceedings of the Second
Ar heoi nvest Con gArckasapress Oxdokdi8 pp. Romani a,

4. Crandell O. (2013) Balka flint in Southeast European Prehistory. In: Revisiting the question
of Balkan flint in Southern Romania: some observations on artefacts and geological sources.
Archaeopress Oxford pp.

5. lonescu C., Hoeck V., Simon V., Crandell N.C(2016) Ceramicsherdsrom Sarmizegetusa
Regia (1 century C.E.): An archaeometric study.: IBarmizegetusa Regia. Cercetari
arheologice recente (Florea,, ed.), 43 p.Editura Mega ClujNapoca(in pres$. ISBN: 978
606-543-395-3.

6. lonescu C., Hoeck V(2016) Electron micropobe analysis (EMPA)Cap. 17 inThe Oxford
Handbook for Archeological Ceramic Analysis. (Hu®&,M.W., ed.), 768 p, Oxford
University Press ISBN: 9780199681532, https://global.oup.com/academic/product/the

oxford-handbookof-archaeologicateramicanalysis
9780199681532?g=Alice%20Hunt&lang=en&cc=ro

B. PARTICIPATION AT INTERNATIONAL SCIENTIFIC CONFEREN CES

B.1. 5" Mineral Sciences in the Carpathians Conferencg 3™ Central-European

Mineralogical Conference,19-21 Aprilie 2012 Miskolc, Hungary;
- Hoeck V., lonescu C, MetznerNebelsick C., Nebelsick L.DKacsé C. (2012Bronze

age ceramics and sldpmth e LEpuk necr op cActa Bine@ldbgiwta Ro ma n

Petrographica Abstr. series?, pp. 56. ORAL

- lonescu C, HoeckV., Simon V.(2012)The @bl ack ceramics of Ma
modern analogue of ancient cerami¢g?a MineralogicaPetrographica Abst. series,
7, p. 65.0RAL
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https://global.oup.com/academic/product/the-oxford-handbook-of-archaeological-ceramic-analysis-9780199681532?q=Alice%20Hunt&lang=en&cc=ro

- Crandell O.N. (2012) Retrographic analysis of lithic artefacts from Limba (Romania) to
confirm Neolithic trade patterné.cta MineralogicaPetrographica Abstract series?, p.
31.POSTER

- Filipescu R., Zaharia L., Cristescu C.Simon V. (2012) Dacian ceramics from
Sarmizegetusa Regiarchaeological site (Romania): an optical and XRPD stiddya
Mineralogica-Petrographica Abstr. series?, p. 44.POSTER

B.2. 39" International Symposium on Archaeometry Leuven, Belgium28 Mai -1 lunie 2012;

https://ees.kuleuven.bel/isa2012/

- Crandell O., lonescu C, Hoeck V. (2012) Macroscopic and microscopic aspects of
polishing ceramic pots using water worn pebbl&bstract V26; p. 344; POSTER
https://ees.kuleuven.be/isa2012/scientific

programme/ISA2012_ Programme_Abstracts.pdf

- Crandell O., Diaconu V. (2012Petrographic evidence of intercultutshde during the
Chal colithic. Examples from Neam™H Count vy,

https://ees.kuleuven.be/isa2012/scientific

programme/ISA202 Programme Abstracts.pdf

B.3. FArst EMC 1 European Mineralogical Conference 2-7 Sept 2012, Fankfurt, Germany
http://emc2012.urirankfurt.de/index.php?id=4
- lonescu C.,Hoeck V., MetznerNebelsick C., Nebelsick L.D., Kacso C. (2012)erview
of the ceramic finds in the Lapus Bronze Age barrow necropolis (NW Romania).

Proceeding®f First European Mineralogical Conference7 Bept. 2012, Frankfurt/ol.
1, p. EMC2012740.0RAL
B.4. Second Archaeoinvest Congress; Interdisciplinary Research in Archaeology-9 June 2012

l aki , Romani a.

- Crandell O., Popa C. (2012) The chert mining and processiBgcond Arheoinvest
Congress; I nterdiscipl i n®duwe2(R2 Bregemammoelandi n A
Abstracts, pp. 8B8. ISSN 22858018, Editura Universitatii Al. I. Cuza lasi; ORAL.

B.5. PANGEO 2012,15-20 Spt.2012,Salzburg, Austria
http://pangeo.sbg.ac.at/index.php#sess



https://ees.kuleuven.be/isa2012/
https://ees.kuleuven.be/isa2012/scientific-programme/ISA2012_Programme_Abstracts.pdf
https://ees.kuleuven.be/isa2012/scientific-programme/ISA2012_Programme_Abstracts.pdf
https://ees.kuleuven.be/isa2012/scientific-programme/ISA2012_Programme_Abstracts.pdf
https://ees.kuleuven.be/isa2012/scientific-programme/ISA2012_Programme_Abstracts.pdf
http://emc2012.uni-frankfurt.de/index.php?id=4
http://pangeo.sbg.ac.at/index.php#sessions

- lonescu C.,Hoeck V., RusuBolindet V. (2012)Micasasa pottery workshop in Roman
Dacia (IHII c. A.D.): Moulds forterra sigillata. Program and Abstractfp.75.0RAL
- Hoeck V., lonescu C, Simon V. (2012) Analytical and experimental data on dHfa
ceramics: origin of colouRProgram and Abstractq. 66, POSTER
B.6. Symposium 90 Years of Albanian Geology26-28 Cct., 2012, Tirana, Albania
- Hoeck V., lonescu C, Simon V. (2012) Mineralogy and chemistry of black ceramics.
Bulet. | Shkencav&jeolagjike, 31(48), Sp. Is., p. 940RAL
- lonescu C, Hoeck V. (2012) Application of geosciences in the study of archaeoceramics.
Bulet. IShkencave Gjeologjik81 (48), Sp. Is., p. 29DRAL
B7Int ernati onal Symposi uan2(iAugus § e 2 0 IRBmiabid @awi i n s

http://arheoinvestsymposium.uaic.ro/stone

- Crandell N.O. (2013)Lithic trade patterns in Neolithic Romanlaternational
Symposi um @St or iAbsgactwolumept38;Bdit.iUm i yeose d Lt i i
AAl exandr u |;5BN97897%703¥580;a s i
http://arheoinvestsymposium.uaic.ro/5tui$es Writtenrin-StoneProgrammeand
Abstracts.pdfORAL

- Crandell N.O. (2013) An online database for lithic resourcésternational Symposium

AStories written I m74Edneo WBWbsvemastt Wtoil ium
Cu z a g ISBNa %78973-7037589;

http://arheoinvestsymposium.uaic.ro/5th/Stoiféstten-in-StoneProgrammeand

Abstracts.pdfORAL

- Crandell N.O. (2013)Knapmable lithic resources in the Eastern Carpathians.
Il nternational Symposium fSt op.voeEdit. wr i tten i
Uni versitbttii AAIl eiSBNt@789737037580®; Cuzaodo | asi

http://arheoinvestsymposium.uaic.ro/5th/Stofiéstten-in-StoneProgranme-and

Abstracts.pdPOSTER
B.8. EMAC-2013 European Meeting on Ancient Ceramicy 1921 Sept.2013, Rdova, Italy;
http://emac2013.geoscienze.unipd.it/



http://arheoinvestsymposium.uaic.ro/stone
http://arheoinvestsymposium.uaic.ro/5th/Stories-Written-in-Stone-Programme-and-Abstracts.pdf
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http://arheoinvestsymposium.uaic.ro/5th/Stories-Written-in-Stone-Programme-and-Abstracts.pdf
http://emac2013.geoscienze.unipd.it/

- lonescu C., Hoeck V., Simon V(2013) Sourcing the raw materials for ancient ceramics
based on geochemistry: a case study from RomBMAC 2013 Conference program and
abstracs, p. 57.0RAL

http://emacP13.geoscienze.unipd.it/tEMAC2013 _book of abstracts.pdf
- lonescu C., Simon V., Hoeck V(2013) A FTIR and EPR study on thermatiigated ca
rich illitic clay. In: EMAC 2013Conference program and abstracp. 172. POSTER
http://emac2013.geoscienze.unipd.ittEMAC2013 book of abstracts.pdf
B.9. 4" Central European Mineralogical Conferencei CEMC-2014 Aprilie 2014 Skalsky Dvur,
Czech R.

- lonescu C, Hoeck V. (2014) Application of geosciences in the study of archaeoceramics:

Archaeometric studies in Romania. In Macek |. (E@noceedings of the IntSymp

CEMC 2014, p. 52. ORAL
http://www.mineralogickaspolocnost.sk/data/Proceedings%20CEMC%202014%20print.p
df

B.10. 21% Meeting of International Mineralogical Associationi IMA 2014; 1-5 Sept. 2014,
Johannesburg, South Africa
- lonescu C, Hoeck V., Crandell O., G a rKi. {2014) Insights into the smoothing and
burnishing of ceramic surfacd®lA Abstractvol., p. 355.0RAL

- lonescu C, Hoeck V. (2014): Geochemical modelling of ancient ceramics: in search of
technology and sourcedlA Abstract vol, p. 357, POSTR.

- lonescu C, Hoeck V. Gruian C.,Simon V. (2014)EPR study of heated carbonaieh
illitic clay. IMA Abstract vol, p. 358. POSTER.

- Branzanic A.M.V.Benea M, Gorea M., Har N. (2014) Archaeometric studies on ancient
cer ami cs {Sitvanie, NWiRomamalMA Abstract VoIPOSTER.

- Benea M, Gorea M., Har N. (2014) Roman tegula and brick materials from Sarmizegetusa
(Romania)IMA Abstract Val, POSTER.

B.11. XXth CBGA Congress Carpathian-Balkan Geological Association 2326 Sept 2014,
Tiranag Albania

- Giurgiu A., lonescu C., TL maTk (2014) Copper Age pottery from the Southern

Carpathiansan archaeometristudy.In: BeqirajA., lonescuC., ChristofidesG., Uta A.,


http://emac2013.geoscienze.unipd.it/EMAC2013_book_of_abstracts.pdf
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http://www.mineralogickaspolocnost.sk/data/Proceedings%20CEMC%202014%20print.pdf

Beqiraj GogaE., Marku S. (Eds.) Proceeding®f the XX Congressof the Carpathian
Balkan Geological Association, Sept. 24-26 2014 Tirana. Buletini i Shekencave
Gjeologjike Sp. Iss., vol. 1 Special Sessions, p. 58, POSTER.
http://www.cbga2014.org/doc/PCBGASSAV1.pdf

- GogaBeqirajE., lonescuC., Hoeck V., Muka B. (2014)Mineralogicalcharacteristicef

ancientceramicsfrom DauteHill (Albania). In: BeqirajA., lonescuC., ChristofidesG.,
Uta A., Beqiraj GogaE., Marku S. (Eds.), Proceedingsof the XX Congressof the
CarpathiarBalkan Geological Association, Sept. 24-26 2014 Tirana. Buletini i
ShekencaveGjeologjike Sp. Iss., vol. 1 Special Sessions, p. 59, POSTER.
http://www.cbga2014.org/doc/PCBGASSAV1.pdf

- Hoeck V., lonescuC., Simon V., Crandell O.N., FloreaG. (2014) Ceramicpotsherds

from Dacian Sarmizegetus&egia(Ist c. AD): composition,chemistryand provenance.
In: Beqiraj A., lonescuC., ChristofidesG., Uta A., Begiraj GogaE., Marku S. (Eds.),
Proceeding®f the XX Congres®f the Carpathia-Balkan GeologicalAssociation,Sept.
24-26 2014 Tirana.Buletini i Shekencav&jeologjike Sp.Iss.,vol. 1 SpecialSessions,
p. 60, ORAL. http://www.cbga2014.org/doc/PCBGASSAV1.pdf

- lonescu C., Hoeck V., Simon V., RusuBolindet V. (2014)Moulds for Terra sigillata

ceramics produced at Mi -8rd . AP A. In: Begiraj Ro ma n
lonescuC., ChristofidesG., Uta A., BegirajGogaE., Marku S. (Eds.),Proceedingsf the
XX Congresof the CarpathiarBalkanGeologicalAssociation Sept.24-26 2014 Tirana
Buletini i Shekencavésjeologjike Sp. Iss., vol. 1 Special Sessions, p. 61, ORAL.
http://www.cbga2014.org/doc/PCBGASSAV1.pdf
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INTRODUCTIHON

Finds collected during excavations of archaeological sites
include a large variety of artifacts, spme of them more common
than others. Usually, te archacometrist focuses on coramics,
metallic ohjects, gemstones, lithics, less attention is given on
testiles, bomes, wood (when preserved), dags ete, This i un-
forumnate a5 the slags particularly are very imporant, being
commonly associated with metal smelting. The term slag de-
soribes a moatly artificial, highly vesicular vitreous material,
which includes variows mineral relics and is mainly used in sx
COnmtations:

1. “& byproduct of the firing of ones, metals, flue and fiel

itheat oot i - ecomomic constitwents of the fumsacs charge™

(Mewendorf et al., 2005). In this sense slags are usually assci-
ated with smelting of gold, sitver, copper, lead, inon or bronee
(2.8 Semocls and Crew, 1997, Buchwald and Wivel, 1908,
Degryse et al, 2008; Heinet al, 2007, Blakelock et al., 2009,
Heimanm et al , 20 10; Sharp and Mittwade, 200 1; Rehren et al,
2012 and referenc oes therein). The melted silicaies, sulphides,
caromates and'or oxides which constituwte e gangue of the one
will separate from the melted metal as “foam™. Due to the fast
conling, te ltber will solidify ini a glassy, highly porous ma-
terial, which i the slag.

2. A seoriaceous o ¢indery pyroclastic mck (volcanic seo-
rig) e aguenched vesicular silicic material (see Sigurdsson et
al., 200). Thenefore, slags ane sometimes also e med “sooria™
(e.g., Semocls, 1995, Anderson ot al, 2003),
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BURNISHING VERSUS SMOOTHING IN CERAMIC SURFACE
FINISHING: A SEM STUDY*

C. IONESCU,'*t V. HOECK.*' 0. N. CRANDELL' and K. SARIC

'Bafrey- Botym Unfvernty, Deparimen! of Geology, | Kopdinkrany S, S00084 Cluf-Mapoo, Romaela
Pariy Lodren Usbeernily, Depariment of Sesgrapiy and Geolopy, 34 Helbrsmer Sir, A-J020 Saizfarg, Aunira
"University of Beigrade, Facaily of Mising and Geofogy, 7 Pufing Sir, 11000 Belprade, Seria

From the Neolithic up to the present, people have wred various methods fo improve the seface
of cenamic ohjects. In thiv sudy, we lvok specifically at smoothing and patiern bernishing of
ceramicy produced foday by trodifional methods. Opdical micrescopy and SEM show specific
surfoce changes. Smoothing resulis @0 e iregalor urace, which conses difficced reflection of
light. Burnishing produces an even and compact surface, which couses specular reflection and
Tustre. The resulty can be used fo iner methods of sogface tremtment emploved by ancienr
peoples ar well ar to help identify the presence of ceramics production centres @ archaeo-

logical sites.
KEYWORDS: ROMANLA, BLACK CERAMICS, OM, 3EM, SMOOTHED SURFACE,
PATTERN BURNISH
INTRODICTION

Since the advent of pottery in Late Palapolithic to Early Neolithic times—independently imvented
in different places {Shelach 2012); for example, c. 20,000 er in South China (W ef al. 2012)}—
potters have tried to omament their wares. Over tima, they have developed several methods,
including smoothing, polishing and burmishing. The latter gives to the ceramic objects a lustroons
surface similar to that obtained by coatings such as some slips, painis and particularly glazes
(Maggetti ef @l 1981; Gliozzo of al. 2004; Memmi 2013).

A comprehensive definition of burnishing is provided by Berg (2008): *. . . the use of a hard,
smaoath object (e.g. sione, wood or bone) to rub the vessel surface at the leather hard siage often
resulting in narrow parallel facets. By compressing the clay, bumishing creates a charmcteristic
luminous shine.” Bumishing can be either plain—that is, covering the whole surface of the
cernmic object—or patterned—that is, restricted to decorative lines. Pattern burnishing has been
used since the Meolithic (e.g., Mellaant 1967; Demoule and Pedés 1993; Tsuneki and Miyake
1996). It takes place after hand- or wheel-shaping and the drying of the objects up to the so-called
‘leather-stage” (Rutter 1975; Froh 2004; Berg 2008; Iserlis 2009). The implement materials
include mostly stones, but bone, wood, ceramics, metal and shells are also used. The stone tools
are water-worm pebbles (Stahl of al. 2008; Fowler 2001; Murphy and Poblome 2012}, lithic
pestles (Dieal 1988), Aint chips (Méry er ol 2007; Isedis 2009 or agate pieces (Hall 188%9; Clarke
2012). They reguire a smooth, slightly comex or flat surface and shoold be large enough to be
easily grasped.

5o far, not much is known about the small-scale effects of surface finishing on & crede ceramic
body. By means of the famous ‘Marginea black ceramics’ (MBC; Fig. 1 (a)) produced nowadays

*REecsived 31 Augusl H13; accepied 10 December 3013
FCoreesponidn g anihor STl oo ey & usho
& T4 University of O loed
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Abstract The Copper Age Cotofeni culture occupied a large
territory which covers present day W Romania, NE Serbia,
and NW Bulgaria. The Cotofeni people lived in settlements
located on hill slopes and river terraces, as well as in caves.
Their hand-modeled ceramic pottery is richly omamented by
incisions, incrustations, and ““lentil bean™ appliqués. Potsherds
found in the “Pestera Mare de la Cerisor™ (i.e., the “Great
Cave of Cerisor”) located in Paleozoic crystalline limestones
and dolomites (Southern Carpathians, Romania) were studied
in terms of mineralogy and petrography by OM, XRD, and
EMPA. The sherds consist of an Fe-rich illitic matrix embed-
ding quartz, K-feldspar, muscovite, plagioclase, biotite, chlo-
rite, various heavy minerals, metamorphic, magmatic and sed-
imentary lithoclasts, as well as soil concretions and chamotte.
Within a temperature interval, spanning between ~800 and
~900 °C, three firing groups were roughly separated, based
on the optical characteristics of the matrix and the intensity of
the illite/muscovite diffraction peaks. Quaternary and
Miocene rocks from the area were analyzed by XRD in order
to determine the provenance of the raw materials.
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Introduction

Ceramic sherds are ubiquitous remnants of artifacts found at
archeological sites. Made for the most part from mudstone
(“clay™) mixed in some cases with mineral temper, ancient
ceramic materials can be considered artificial rocks
(Maggetti 1982) formed by anthropogenic metamorphism
(Grapes 2011). Ceramic sherds carry valuable information
about the state of ancient social-economic interactions, and
the knowledge of the raw materials and technology. The
Copper Age within Romania included cultures which stand
out among others for their ceramic pottery: Cucuteni-Tripolye
(Ellis 1984; Mantu 1998), Cotofeni (Roman 1976), Boian
(Comsa 1974), Petresti (Nitu 2006), and Gumelnita (van As
et al. 2006). Among them, the Cotofeni pottery is
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