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Abstract

The thesis addresses antler working and antler artifacts from the Neolithic lakeside
settlement of Anarghiri [Xb which is located in the Four Lakes region in Western Macedonia,
Greece.

This research contributes to our current understanding of the antler working in the
Neolithic lakeside settlements of Western Macedonia in Greece by examining the biggest so
far unearthed assemblage in Greece. The goal of this research is to establish a ty pology of the
collected worked antler assemblage, to reveal the preferences of raw material, to reconstruct
the manufacturing stages of the artifacts and to highlight the differences of antler
exploitation in the habitation phases of the settlement.

The study that was conducted from 2016 to 2018 brought to light interesting aspects
concerning the use of antler in various everyday activities. Red deer antler prevails in the
assemblage diachronically and antler was used mainly for the manufacture of tools that were
used in woodworking activities or soil digging. Moreover, antler was used for the
manufacture of hunting and fishing equipment and for the shaping of personal ornaments
such as pendants and rings. A big part of the assemblage consists of blanks and waste
material which shows that part of the manufacture was held inside the settlement. The
attribution of the artifacts to the habitation phases of the settlements provided interesting
information about the continuity of various tool forms and more importantly it provided a
worked antler typology from the end of the 6t mil BC to the end of the 5t mil BC.

Keywords: Antler artifacts, tools, ornaments, lakeside settlement, pile dwellings, Neolithic

Greece, Anarghiri IXb, Amindeon, Western Macedonia



ii

Acknowledgements

In the end of every difficult task and work, you recall all the people that helped you in various
ways to overcome all past difficulties and anxieties. This thesis would not have been written
without the support of many people who helped me the last three years in various ways.

My deepest appreciation goes to Prof Dr Albert Hafner for accepting me in the PhD
program at the Institute of Archaeological Sciences in the University of Bern. His supervision
of the thesis and his help is much appreciated.

[ am deeply grateful to two professors from the Aristotle University of Thessaloniki
in Greece who were a source of inspiration during my postgraduate studies. Professor Dr
Nikos Efstratiou, co-supervisor of the thesis, helped me all these years by providing valuable
comments and discussing with me various aspects of the thesis. Once again, I thank him for
the mentorship and all the support. Emeritus Prof. Kostas Kotsakis offered his constructive
comments many times during our PhD progress meetings and during the PhD thesis
defence.His help was of great value and highly welcomed.

My sincere thankfulness goes to Panikos Chrysostomou, the excavator of the
Anarghiri IXb settlement. He granted me permission to study not only the worked antler
assemblage of Anarghiri IXb but also the osseous artifacts from all the prehistoric lakeside
settlements of the Four Lakes region and did his best to provide me with a working
environment for the study of the material.

Stella Papadopoulou and Tryfonas Giagkoulis, fellow colleagues and close friends,
were there for me each time the writing of the thesis was turning into a nightmare. I thank
them for our wonderful collaboration and Iam proud that we have achieved so many things
together all these years I wish them all the best.

My deepest heartfelt appreciation goes to Selena Vitezovi¢, Alice Choyke, Monika
Margarit, Corneliu Beldiman, Luc Doyon, Paul Jarrad and Marina Evora. All of them, worked
bone and antler specialists, kindly offered their help unconditionally every time I asked for
it.

Martin Groeber offered his knowledge on traditional archery and especially on bone
thumb rings and granted me permission to use two of his photos. Elizabeth Dack kindly
offered her unpublished wonderful photos of red deer and roe deer which can be found in
the third chapter. Thank you both for your invaluable help.

I'd also like to thank Zoi Kaika, Jadranka Verdonkschot Dimitris Papadelis, Eleni
Michailidou, Antonis Sakellariou, Alexandros Tsiogkas, Eleftheria Almasidou, Dimitris
Galachousidis, Themis Galachousidis, Despoina Kassou, Lefkothea Papoulidou and Pavlina



iii

Torounidou for their help in various aspects of the PhD study and especially for encouraging
me to continue writing this thesis in times of physical and nervous breakdown.

My love and warm thankfulness goes to my mother, Metaxia, and to my wife, Tina.
Both of them were there for me in the hard times of the PhD study and writing process. Tina
stood by me in every decision (even the hard ones) I made the last years and shared my
enthusiasm for the study of osseous artifacts and especially the antler artifacts of Anarghiri
[Xb. Once again, thank you very much for your love, support and understanding.



iv

Table of contents

Y 3 1 T o N i
ACKNOWIEAZEMENLS ......cccueeeeeeeeeneennnnnnennennnnnnnnnnnnnnnnnnennnesnnnnnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns ii
LI 11 (= e eTo T4 1= 4 iv
LISt Of fIGUIES e s s s e e s s s s s e s s s s s s e s s e s s e s s s s s s e s s s s s e s s s e s s e e s e e e e e eeeeenanannans vii
LTS o i ]SS Xii
LISt Of Plat@s..ueeeiiiiiiiiiiinneiiiiiiciiiiinneeeiiiiecnnsssnseeenssssssssssssssesssssssssssnnssesssssssssssssnnsensssssssssssnnsesssssssssssnns xiii
(@ 0T o] (=] o R T 11 oY [¥ ot T o RO N 1
IO I [ o1 oo [¥ ot o] o KU TP P URPTPOPPPT 2
1.2, AIMS OF the STUAY ..eeeiee e e e e e e s sttt e e e e e e s s aebaaeeeeaeesesnsstneeaaaens 2
1.3.Limitations and difficulties of the STUAY ... 2
1.4, SErUCtUre Of the thESiSs ..eeii it e e s bee e e e s sabbe e e s sbbeeeeas 3
Chapter 2 - Artifacts and prehistoric technology ........ccceeeeeeeeeiiiiiiiieeeeieeeeeeeeeeeeeeeeeeeeeee e aaaane 5
2.1. Artifacts and their FUNCHION .....oooiiiie et s 6
220 N (TN Vo uTe Y o] i (=Tel oY Vo] [o = VAU UURRROt 8
2.3. Archaeological approaches to technology- The notion of chaine opératoire......................oeoeeeeel. 9
Chapter 3 - Deer and their @ntler....... e reseressasssnessessasssnssansnsssnssssesasssessansns ssnasssesnnn sens 11
3.1. Red dEEI @NT OB DET ..ottt ettt ettt e ettt e e e bt e e e e s bbee e e s anbeeeeeeanbeeeesaaneeas 12
3.1.1. The red deer (Cervus ElaphiUS) .......cocccuiiiiiiee ettt e ettt e e e e e e es st rbaeeeeeeeeesatsraeeeeeeeeeennnnns 12
3.1.2. The roe Deer (Capreolus CaprEOlUS)........uueeeeeeeieciirreeeeeeeeeeeciitreeeeeeeeeeettareeeeeeeeeesiasssaeeeeeeeeesnsssees 14
3.2. Red deer antler and roe deer antler..........oiiiiiiii i 16
I O (=T e (=TT T o1 [T O ST O PP PP OPPPPPN 16
I (e Tl e [T T o1 [T TSP OPPPPP 19
3.3. The physical and mechanical properties of the antler .........coccviiviiiiiiiiiiee e, 20
3.3.1. Physical Properties of the @ntler........ ettt et sa st st e atens 20
3.3.2. Mechanical properties of the antler.........co i 21

U LY =X o) = 1o Yo (= o {0 0 4 T [=T=) TN 22



Chapter 4 - Prehistoric worked bone and antler studies : literature review..........cccceerriviciiiennnnnnnnnnnn. 23
4.1. The study of the prehistoric worked bone and antler industries in EUrope.........cccccevvvvvvneeneennnnnnnnn. 24
4.2. History research of prehistoric 0sseous artifacts in GrEECE.......ccvvrveerieieeiirrre e e 25
Chapter 5 - The chronological framework of the Neolithic period in Greece ........cccceeeverriirneiresrnnennene 28
Chapter 6 - Geographical context and research history in Western Macedonia ........cccceeeeeeeeeeeeeeeeeeneee. 34
6.1 .Geography of Western Macedonia .........cooooeeiiiiii i, 35
6.2. Research history of the Neolithic period in Western Macedonia ............cccoeeeeeeeeieeiii 35
Chapter 7 - The prehistoric lakeside settlement of Anarghiri IXb..........ccceeeeeeeeeeeemeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 46
7.1. History of research and site [0Cation ... 47
7.2. Chronology and stratiGraphy...........coooieiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee et 47
Chapter 8 - Antler working teChNIQUES ......cccceeeeeiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e e e e s nnnnnnnnnnnnn 55
Chapter 9 - The antler artifacts .....cccccveeiiiiiiiiiiineeeriniieereerrssssssseessssssssssssnssesssssssssssssnnssasssseas 61
1 R 101 oo [¥ ot o T3 TSP T OPPPPPPUPPPN 62
9.2. The MEthOdOIOZY......cco e 62
9.3 RAW MALEIIAL ceeiiieiiiiiieeeeee ettt e e e e e e s bbb et e e e e e s s st bbbt e e e e e e e e nrrrbeaeeaeeeans 63
1S 20 Yoo (o -4V ANt 64
9.5. Chronological and spatial distribution of the artifacts ........ccccceeeceiiiieeii e 67
9.6. Analysis Of the artifact CAt@ZOIIBS .....iiiiii i e e e e rra e e e e e e e 68
9.6.1. Semi and completely manufactured ite€MS .........ooeeiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee s 68
L 70 0t I oo PP PRSPPI PTPPPRPPPPRPNS 68
SIBEVES ..ttt ettt ettt ettt ettt e e e bt e e e e e h et e e e e aabe e e e e e aa bt e e e e aabeee e e e bbteeeeanbbeeeeeanbteeeeaan 68
o ET0Te | L= PSP PP O PP PP USRI 105
BeVEl €N TOOIS ... .eiiieieieee et e e e s e e s e e e s ne e e e e e e 106
PICKS ettt e ettt e e e bttt e e e bttt e e e e bee e e e e het e e e e hbaeeeeaabeteeeeaabaeeeeeanreas 125
AUZES ..ttt et e e s e e e b e et e e e h b et e e e aa b et e e e bee e e e e e rreeeeerreeeean 143
(1 PP PPPPPRIN 144
NEEAIES ...ttt ettt e e e e e s s bbbttt e e e e e s e bbb beteeaeeeeaaaanbbbbteeeeeeea s nnbbbaeeeeeeeseaanrres 154
Fragments of perforated tools of undefined function .........cccooeeieeiiiiiiiiiciie e, 157
RELOUCKHING TOOIS ...t s e e e s e e e e e e e e e e e e e e e e e e e eeaeeaaaaaaaaaaaaaaaneeens 161
9.6.1.2. Hunting - fishing EQUipmMeNnt and WEAPONS ........coeiviiiiiiiiieeeeeeeeeeeeeeeeeeeeeeee e e e e e e e e eeeeeeeeeeeees 164
HarPOON NEAGS ... ..t e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaeaaaasaaaaaeaeaaaaaeaaaens 165

HAIPOONS ...ttt ettt e e ettt s e e et s s e eta e e etta s esasaseeaanssseaasnsseessnnnseessnnnsessnnnseensnnseeesnnnnes 170



vi

ArCher thUMD FINES..ceei i e e e e st e e e e e e s s snbb b bt e e eeeesssnnrrbeeeaenns 171
FISD NOOKS .ttt ettt e ettt e e et e e e e e bbb e e e e a bt e e e e b et e e e e breeeeeaareeas 179
Y Lol =T Lo SO SP PPPU PP PPPPPPPPPPPPOR 179
PrOJECLIE POINTS ..t e e e e e e s e e e e e e e e e e e e e e e eeeeeaaeaaaaaaaaaaaaaaaaaaaens 181
9.6.1.3. Eating and mixing food eqUIPMEeNt...........ccooiiiiiiiiii e 185
K] oo To] o L P TP PU PP PPTRRTOPPIRN 185
1S R O [ g =T 0 = 1 (PP 187
=T 0o =T o PSP PO TSP P PP PPPP 187
147 =4O PSP PPPPRTPPPPRRTRE 194
9.6.1.5. Artifacts of undefined FUNCLION .......oouiiiii i 195
9.6.2. BlanNKS/RAW MATEIIAT .cceeeiiiiiieiiiiiieiieeeeeeeee ettt ettt ettt ettt et et ettt e eeeeeeeeeeeeeeeeeeeeeeeeeeestreeeseeaeeeaeees 199
1B O TR 1) PP PPPPPPPPPPIRE 204
Chapter 10 - Research results and CONCIUSIONS .......cciiiiiiiiiirmriiiiiiiiiniiinnneeniiiiissssseesiisssssssssnnsessssseas 208
10.1. RESEAICH MESUITS. .ceeieeiiiee ettt ettt e sttt e e st e e e sttt e e e snbeeeeseabeeeeesannee 209
10.1.1. Raw mMaterial PreferEnCeS ..o ittt et e e e s 209
10.1.2. TYPOIOZIES OVEE TIMIE....eeeeei e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeaaaaaaaaaaaaaaaaaaens 212
10.1.3. Craft @CHIVITIES . .eeiueee ettt ettt ettt et e st e s b e et b e s bee e e 214
10.1.4.The Anarghiri IXb assemblage in the wider region........cccooeveiiiiiiiiiiiiiieeeeeeeeeeeee e, 216
10.2. CONCIUSION ..ttt ettt ettt e e ettt e e e bttt e e s abe e e e e aabe e e e e s anbaeeesaabeeeeeebbeeeesnreeas 220
10.3. FULUre reSEarCh STrateZies .....u e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeaaaaaaeaanns 221
3= = =T T o =L N 222
o =N 264

Annex - Catalogue Of the artifacts .......ccccccccccrrrrnnnnnnnrinnrrrrssssrrsssssssssssssssssssssssssssssssssssssssssssssnnnnns 275



vii

List of figures

Figure 3.1 Red deer (Photograph by Elizabeth Dack. Used under kind permission)........ccccceeeceerecereccenscsnnescnnresennanns 13
Figure 3.2. Geographical distribution of the red deer (Lovari et al. 2008)........cccccccrrrrrcrrecrserrcssseereessnenesssneesessnnenas 13
Figure 3.3. Roe deer (Photograph by Elizabeth Dack. Used under kind permission).........cccccecceceecercerrnrnsnsnsessnnnns 14
Figure 3.4. Geographical distribution of roe deer (Image Source)
http://maps.iucnredlist.org/map.html2id=42395)........ccccccerrerrreererreeereenseessersseesasesanssssesssessssssessessssssssssasssases 15
Figure 3.5. Roe deer annual cycle (Source: Deer Iniative 2008b).......c.cccccerecrcerecrserescscnenecssensesseesesssesssssasessssnnenns 15
Figure 3.6. Biological cycle of the Red deer (Source:The Deer Initiative 2008a) ........cccccerererecrerrerenscsnereseessnesesaesenns 17
Figure 3.7. Growth of Red Deer Antler (Suter 1981,fig.12) .......cccececerrerrcerrecrseercssnerescsssesesssneesessnsesssssnssssssasessssansns 17
Figure 3.8. Red deer antler morphology (Modified after Suter 1981, fig.5) ....ccccccerererrcerrrrerrcerscrnnscsnesesansssnssssanennns 18
Figure 3.9. Structure of the red deer antler (Modified after Baumann and Maury 2013, fig.1) ......cccceeerrrcerrarensanns 18
Figure 3.10. Roe deer antler development (Page 1971:38) .....cccccerrerercnrrcerennessseessseesssessssesssssessssssssnsssssssssnssessasssns 19
Figure 3.11. Roe deer antler (Modified Suter 1981, fig.6) .......ccccvrtrsuirserssirssinssinsiinsinsisseisessessesssssasssssssssssesssesans 19
Figure 3.12. Antler casting process (Wislocki and Waldo 1953 in Muir 1985:4) ........ccccceeercererercrnercsenesneecensssnesssenens
Figure 6.1. Map of Greece with its administrative regions (Map source: Www.d-maps.com)........cceecessurssurssessnsnns 44

Figure 6.2. Map of the most important Neolithic settlements mentioned in the text (1.Servia, 2.ToumpaKremasti
Koiladas, 3.Kleitos, 4.Megalo Nisi Galanis, 5.Mavropigi-Filotsairi, 6.Dispilio, 7.Avgi) (Map source: www.d-
INAPS.COM). cuureieeeererereeseeeeseeeesneeessesessesessssesasesssssssassssassessesssassessssssassesssessassssseessassessssssasssssesssassssssessasssssssssassssnses 45

Figure 7.1. The location of Anarghiri IXab settlement and the adjacent area.

(Modified after: https://upload.wikimedia.org/wikipedia/commons/1/1c/Dimos_Florinas_-

_Florina_prefecture%2C_Greece_-_political_map_-_municipality_level.svg )......ccceecrercrrrcercrcereccereccnnrcnenene 49
Figure 7.2. Map with the most important excavated sites in the area of the Four Lakes region in the Amindeon
basin (Chrysostomou et al. 2015, fig.3) ...cccceecererrrirriirrenseeresesssereseesssnesessesssnssessssssasssssssssasssssssssasssssssssasssnes 50
Figure 7.3. Excavated areas of the Anarghiri IXb settlement (Drawing: Tryfonas Giagkoulis) .......cccccccereeecerrccnneenn. 51
Figure 7.4. Calibrated C14 dates from charred Wood SAMPIEs.........cccvirreiiiirniiiiisnnniinisnniinnneinsnsnssisssssssssssssssssassas 52
Figure 7.5. Calibrated C14 dates from structural Wood (Piles)......cccccerrerrerricrciiicrerircreere e rrccneesecsenese s nnesessnnenns 53
Figure 7.6. Stratigraphic layers | to V from a) the northern part and b) from the southern part of the settlement
(Image synthesis: C. Arampatzis, St. Papadopoulou, T. GIagkoulis)........ccceeeeeerrcrcerrcrscenricsserecssneneccseesessnnenns 54
Figure 8.1. a.Percussion technique (David 2004, fig.4), .....ccccceererrerererersnrecsersssensessesssanssssssssssssssssssassssassssassssassssassssns 58
b,c. Anarghiri IXb. Percussion traces on a semi-finished sleeve..........cccecurvvinsiinsinsinsinsininninnnnesene 58
Figure 8.2. Flexion breakage (David 2004, fig.8) .......cccccceerrerrrererseressersssnessssssssasssssssssasssssssssssssssssessssssnsssssssssnssesassssns 58
Figure 8.3. a.Sawing technique (David 2004, fig.4), b.Anarghiri IXb. Sawing traces on antler waste............ccecerue 58
Figure 8.4. a.Scraping technique (David 2004, fig.4), b.Grinding technique (David 2004, fig.4), c.Anarghiri IXb.
Grinding traces on antler projectile POiNt ... s s saas 59
Figure 8.5. Anarghiri IXb. Socket for stone tool shaped through hollowing........ccccceievveiiiiieriiiieiiiircenccneeeecnnenn. 59
Figure 8.6. a.Boring technique (David 2004, fig.4), b.Anarghiri IXb.Boring perforation..........ccceeeerccerrernecceererennanne 60
Figure 8.7. a.Bow drilling (David 2004, fig.4), b.Shaft hole shaped through bow drilling ........cccceceeevererervcercrnennee 60
Figure 8.8. a.Incision (David 2004, fig.4), b.Anarghiri IXb. Incised decoration on antler pendant..........cccccceeerueeuee 60
Figure 9.1. Raw material used for the manufacture of SIEEVES.........cccvcvcereicriricceeticcreere e rrcsnee e senesesssnnesessanenas 70
Figure 9.2. Flowchart with the classification criteria and the main categories of the sleeves.............cccevrvurururunae. 73
Figure 9.3. Sleeves on basal parts (Type I), a) Subtype la, b) Subtype Ib, c) Subtype Ic, d) Subtype Id (Dark grey
area: shaft hole, dotted area: SOCKEt N0le) .......ccceiereiiceieicericerecerecenecnrecesessneeseeesseesssnessssssssnssessasssnssssnasssns 74

Figure 9.4. Localization of the use wear traces in the burr base, a.central, b) marginal,c) whole base covered
(modified after Averbouh and Bodu 2002, fig.5) ........ccceerrerererrrererenscsneresesesnesessesssassessssesassssnssssasssssssesassssnens 77




Figure 9.5. Type | sleeves. a, Used burr base, b. Unused burr base ..........ccccceeecrericcrceeiicnsenncsnensccsenesesssneesessanenns 77
Figure 9.6. Sleeve subtype la, a.Origin of the raw material, b. Metrical analysis.........cccceevrecerrcrrrccerrereesseresnnenne 79
Figure 9.7. a,b. Different views of the tool, c. View of the shaft hole area ..........erreeerricieircrrerrccreerccceercneeen, 80
Figure 9.8. Late Neolithic sleeve subtype la (A9b.KE139), Semi-finished tool.a,b. Different views of the tool,
c.View of the non shaped socket, d. View of the unfinished shaft hole...........ccccciriirerreircirrcerrccerrcceeecceee 81
Figure 9.9.Late Neolithic subtype sleeve la (A9b.KE251), semi-finished tool.(Black arrow: shaft hole drilling
attempt, grey arrow: detachment attempt Percussion traces) .......cccecererrrrcrercsesssersessessnsssnessnessssssnssasssssssnns 81
Figure 9.10. Final Neolithic subtype la sleeve. View of the slightly drilled shaft hole ..........ccccceevurrvverisvrnssnrisunnnnes 85
Figure 9.11. Final Neolithic subtype la sleeve (A9b.KE286). Semi-finished tool with slightly drilled shaft hole.....85
Figure 9.12. Final Neolithic subtype Ia sleeve (A9D.KE126)........cccceecererrerrcserersnrseseesesnnsssnsssseessssesssassssnssessssssnssessasssns 86
Figure 9.13. Final Neolithic subtype sleeve la (A9b.KE146) a,b.Different views of the tool, c. Detail from the shaft
o= 87
Figure 9.14. Sleeve subtype la (Final Neolithic), a-c. Sockets for stone tools........cccccceecerrerrrccerrirnsisnresnsssnresnnanne 88
Figure 9.15. Sleeve sutype Ib.a.Origin of raw material, b.Metrical analysis of the subtype Ib sleeves.................... 89
Figure 9.16. Subtype Ib sleeve (A9b.KE016). Semi-finished tool shaped on unshed red deer antler a. Different
views of the tool, b. View of the undrilled socket, c. Manufacture traces in the base of the tool ................. 90
Figure 9.17. Subtype Ib sleeve (A9b.KE272), a-b. Different views of the tool, c. Detail of the shaft hole area....... 91
Figure 9.18. Subtype Ib sleeve (Final Neolithic). Semi drilled shaft hole of round cross section........cccccceeeeereueeunee 93
Figure 9.19. Subtype Ib sleeve (Final Neolithic). Percussion traces around the socket hole...........ccceccerurirurirerinnans 94
Figure 9.20. a.0rigin of the raw material, b. Metrical analysis of the subtype Ic sleeves.........cccoccrrercereccrerrccrnnenn. 95
Figure 9.21. Final Neolithic sleeve subtype Ic (A9b.KE46) (the white lines indicate the shaft hole position) ......... 95
Figure 9.22. Final Neolithic subtype Ic sleeve (A9D.KE268) .......ccceerererrerrrererrerecseeseseessseeeessessssessssesssnssessesssassesansssns 96
Figure 9.23. Sleeve subtype Id, a. Origin of the raw material, b. Metrical analysis........cccceeecerrirrnrinircnrinissnniessannnn 926
Figure 9.24. Final Neolithic subtype Id sleeve (A9b.KE253).Semi finished tool.(The arrow indicates the position of
the shaft hole Shaping attEMPL) c...cccceeiiiiieicrccrrcrec e e e s e se e e s saesessesesassessesesassessesssanassssnssanssssenans 97
Figure 9.25. Type Il sleves. a.Origin of the raw material, b.Metrical analysis ........cccceercereiircerrciseericsceneccseerecsneenn. 98
Figure 9.26. Type Il sleeve on beam segment with shaft hole (A9b.KE257) ........ccceevererererrercrerecsenesenesenesnsessenens 100
Figure 9.27. Socketed sleeves. a. Origin of the raw material, b.Metrical analysis. .......cccceeercerecrcerrcrccenrecscereccnnes 100
Figure 9.28. a.Socketed sleeve with inserted stone tool (A9b.KE080), b.View of the socket, c.View of the hafting
Vo1 =T 101
Figure 9.29. Manufacture sequence of the perforating sleeves...........uceiiiirceiiiieeiinnninnnenceesssessssnesssssnns 103
Figure 9.30. a,b.Perforating sleeves. Socket details. a.Late Neolithic, b.Final Neolithic........c.cccecerverrverscerscersunnnne. 104

Figure 9.31. a.Hafting method of the perforating sleeve (after Billamboz 1977; Billamboz and Schlichtherle 1985,
Gross-Klee and Schibler 1995), b.Late Neolithic perforating sleeve (A9b.KE150), c.Final Neolithic

perforating SIeeve (AGD.KELAT ... eieveeecereneeeeeeessneseseesssaesssssessnssessesesassessesssassessssssassessesssssesssssssssassnsasss 104
Figure 9.32. Final Neolithic handle with socket for stone tool (A9b.KEL64).........cccccerrcerernrirnrscsnnssnsssesssansssannsns 105
Figure 9.33. Relationship between the active ends and the raw material in the formation of the categories.....107

Figure 9.34. Types of beveled tools. a.Unifacial internal beveled tool, b.Unifacial lateral beveled tool, c. Bifacial
lateral beveled tool (After Camps-Fabrer and Ramseyer 1998, fig.2)

Figure 9.35. Parts of the unifacial and bifacial bevel ended tools on tines

Figure 9.36. Manufacturing sequence of the unifacial internal beveled tools on tines.........cccccevcerrercerricicnerncnnns 113
Figure 9.37.a.Unifacial internal beveled tool on tine (A9B.KE057, scale 1:1),b,c.Details of the active end........... 114
Figure 9.38. Manufacturing sequence of the unifacial lateral beveled tools on tines.......cccccceeeercerrcrcerrecscereccnnes 115

Figure 9.39. a.Unifacial lateral tool scale (A9B.KE062,scale 1:2), b.Detail of its active end, c.Manufacturing
traces and chipping 0N ACtiVe ENd .......ccceiiiiieiiecrierecceerecscersesseese s s sanesesssneessssasesssssneesessnsesessanesesssnsenessnnnnns 116
Figure 9.40. Manufacture sequence of the bifacial beveled tools on tines......cccccceiiirceriiiicceniiinneiicnceniinnnniennnnn 119



ix

Figure 9.41. a,b.Late Neolithic bifacial beveled tool (A9b.KE061) with visible manufacture traces on the basal

part, c. Detail of the aCtiVe ENd........eeieiiieieecccrtrcerrcrrceresnesceresne s sne s e e sessesesassesaesesassssassesanasssensssnassnsnane 121
Figure 9.42. a.Different views of a Final Neolithic bifacial beveled tool (A9b.KE084,) b. Grinded and polished
basal part of the tool, c-d. Details of the active end...........cevcirieiiciiiinrncrercrrce e eesnesssnesssesesnsssnenens 122

Figure 9.43. a-c.Final Neolithic bifacial bevel ended tools and details of their active end
(a. A9b.KE047, b. A9b.KE042, C.A9D.KEDS8) .....ccccursurrsnssanssunesenessnssesssessssssssssssssssssssssssssssssssssssssssssssssssssssasssans 123
Figure 9.44. Possible tool movements across worked material of the A9b.KE061 tool a) Vertically to the worked

material, b) Diagonially to the worked mMaterial...........couiieiecineneneinne s sssssssssesese s s sssassaseans 124
Figure 9.45. Metrical analysis of the picks shaped oNn tines ........couceireccciiecicceieccree s e seee s sesne e e s e sanesesnnes 127
Figure 9.46. Localization of the antler tine (modified after Werning 1983 and Riedel 2013) .........ccccccereruerrcnenne 127
Figure 9.47. Percussion traces around the shaft hole............ it sne e s s senesesnnes 128
Figure 9.48. Late Neolithic half preserved pick on tine (A9D.KE143) .......cccceerrerercerersercreresseresnesssenssassessssssssssssanens 129
Figure 9.49. Late Neolithic pick (A9B.KE160). Detail of the semi-finished shaft hole. ........ccccccvrvvervrcerrrcercrcnnrcnnnee 129
Figure 9.50. Final Neolithic pick on tine with half preserved shaft hole (A9B.KEQ93).........cccccceeeerernerecnercsneecnenens 130
Figure 9.51. Final Neolithic picks. Round shaft holes from completely manufactured picks on tines................... 132
Figure 9.52. Final Neolithic picks on tines. a. Semi-finished shaft hole with round cross section (A9b.KE051),

b.Slightly shaped finished shaft hole of oval cross section (A9b.KE092).........cccccecerrrrrirerirersscnnscsnnsscnnsenenens 134
Figure 9.53. Final Neolithic semi manufactured pick on tine with unfinished oval shaft hole (A9b.KE235) ......... 134
Figure 9.54. Manufacture sequence of the picks on tine from the Final Neolithic/Early Bronze Age disturbed

JAYEES. ceeieiceeirecieeeeirrereessneeteesneseessaeesessnneseesanesesssanesesssnessessnesesssanesesssnsssessaseeesssneeeesantesessaseeesssntesessneneessneasssnnas 135
Figure 9.55. Final Neolithic/Early Brone Age picks on tines. a.Semi-finished tool (A9b.KE006) , b.Completely

mManufactured (A9D.KEDO8).......cccceerererererererseresseeessenesssesessessssessssnsssassessesssassessssssassessssssassessssesssesssssssasassnsssse 136
Figure 9.56. Picks on tines from the FN/EBA disturbed layer. Semi finished shaft holes with round cross section

.......................................................................................................................................................................... 136
Figure 9.57. Final Neolithic pick on basal and beam segment (A9b.KE 212).........cccccceerererrerererccsenssnsecenesnnsssnnens 138
Figure 9.58. Picks on basal and beam segment on unshed antler. Manufacture sequence..........cccceeccerrecrcnerecnnns 139
Figure 9.59. Pick on basal and beam segment. Detail of the shaft hole. ..........cccoovuiiiirriiiireiiiirceiicreencceeiceen 139
Figure 9.60. Pick on beam segment (A9b.KE025). a,b. Different views of the tool, c.View of the unfinished shaft

o=

Figure 9.61. Pick shaped on crown (A9b.KE149)
Figure 9.62. Pick shaped on crown (A9b.KE149). a.Detail of the crown tine, b.Detail of the shaft hole................ 142
Figure 9.63. Late Neolithic adze (AID.KE 243)......ccccciirirerriinniirnninenesnessensssnssssssssssssassssssssasssssssssasssssssssanssssansss 143
Figure 9.64. a,b.Final Neolithic adzes (a:A9b.KE178, b:A9D.KE271).......ccccceererercererercraneecsenesnessessssnssssessssnssssanens 144
Figure 9.65. Final Neolithic type A axe shaped on tine (A9b.KE023)..........cceeurrvuririnssinssnnssnnsnnsnnsssnsssnsesssssassssssas 146
Figure 9.66. Final Neolithic type B1 axe (AD.KELT75) ......cccceercererrerererereecseresesesesessesssassessesssssesssssssssssssssssssssssanens 148
Figure 9.67. Detail of the shaft hole of the A9D.KE175 aXE .....c.ccccrverrirsuinsnnssnnisenssesssisssnsssssssssssssssssssssssssssssasssans 149
Figure 9.68. Late Neolithic type B beam axe (A9D.KED52)........cccceercererercrerereresseessenesssesssesessssssssssssssssssssssnesssanens 149
Figure 9.69. Beam axe type B2. a.Detail of the flattened active edge and the small part of the coronet, b. Close

VieW Of aNtler Dase/aXe @UEE........ccvueereerrerrrereirtireeiseeestesteseesseesasesssssssessessssssssssssssssssssssesssessesssssssessssssssssaens 150
Figure 9.70. Final Neolithic type B2 beam axe (A9D.KE221).........cccccerererirerernnissnesssnnsssssssnsssasssssssssansssssssssnssssanens 151
Figure 9.71. Final Neolithic type B3 beam axe (A9D.KE222).........ccccceeererrrcererercseeessesesseeessesesssesssssssssssssssssssesssssens 152
Figure 9.72. Handheld axe Type B4 on junction (the dotted area indicates the worked area) (A9b.KE041)......... 153

Figure 9.73.a.Needle subtype IA1, b.Close view of the thread hole, c.View of the pointed end, d. Similar needle
from Steinhausen — Sennweid, Switzerland (Elbiali 1990), e.Similar needle from Delley - Portalban
Il,Switzerland (Ramseyer 1987) (items d and e are NOt in SCAle).....ccccccceerecceerecrccerrccseerccreeeec e re s e e s e snnenas 155

Figure 9.74. Semi finished subtype IA2 needle (A9D.KEDAQD).........ccccererererererercsenessenesaeessenssssssssssssassssssnsssnasssansns 156



Figure 9.75. Fragments of perforated basal segments of undefined function (a A9b.KE014, b.A9b.KE111)......... 159
Figure 9.76. Fragment of perforated beam segment of undefined function (A9b.KE133)........ccccevvernersersanssansnnns 160
Figure 9.77. Fragment of perforated tine of undefined function (A9b.KED85)........c.cccccerererernerrseressneeceessnesesenens 161
Figure 9.78. Final Neolithic retouching tool on tine (A9b.KE029) .........ccccccerererirerersnnisnnsssenssnnsssnsssasssssssssnssssanens 163
Figure 9.79. Final Neolithic antler hammer (A9D.KE287)...........iirerreiricieerecceeencssneesscsnesssssasesssssnessessnsssssssnssssssnes 163
Figure 9.80. Morphology of the harpoon head...........iiiiiiiiniiniiniineiesesissesssessisssssssssssssssssssssssnns 166
Figure 9.81. Harpoon heads. a.Semi finished item (Type A),b.Semi finished item (Type B),c.Completely
manufactured but half preserved (Type C) ( arrows indicate the holes in the proximal parts) .................... 166
Figure 9.82. Harpoon heads.a.Manufacture traces on a semi finished item, b.Grinding traces in the lateral side of
the ProXimal Part...... . it sssnsssessessassnssasssssnsss sssassassnsnasssassassns snesns seasnsssssssasnsnssnssreasnassssssensassns 167
Figure 9.83. Harpoon head line holes.a.Unfinished, b.Completed...........ccceecreieerrerrecrcerrccrenrccseesscsneeeessaneessnnnes 167
Figure 9.84. Distal part of a harpoon head with grinding traces and polish on the tip.....cccccccevireiiiirceriiirceicicnns 168
Figure 9.85. a-b.Unmodified and unused harpoon head tips.......ccccccvererrirceiircniisnnisnnninsnnissnnsssessssnnssnsssssssssnsssnnsss 168
Figure 9.86. a, b. Use wear traces on the tip of the harpoon heads,c.Harpoon head from Divostin with similar
traces on its tip (modified after Lyneis 1988,fig.10.2.2) .......cceeecerererrssnrrssersssnesssansesansssansesassssassesassssassssassssans 169
Figure 9.87. a.Possible reconstructions of the antler harpoon, b,c Similar barbed harpoons from Egolzwil 3 and
Montilier/Platzbiinden (Wyss 1994; RaMSeYer 1995) ........cccccererrisrersnssessnsssssssssssssssssssssnsesssssssssssssssssssssesssses 170
Figure 9.88. Type HR2 harpoon (A9D.KE323) .......ccccceeererereeernereraneesaenessesesassessssssassessssssasssssssssssssssssssassesssssssnssssanens 171
Figure 9.89. Close view of the HR2 harpoon barb.............ccoivviiiiiniininncinninniniinininsnsssesssssssssassssssas 171
Figure 9.90. Different views of a thumb ring and its Major Parts .........cieeircricrrennccrsennccsenrcc e recsnessessenesesssnes 172
Figure 9.91. Thumb ring technique (Photograph by Martin Groeber. Used under kind permission)..........ccecceu... 173
Figure 9.92. Close view of the thumb ring (Photograph by Martin Groeber. Used under kind permission)......... 173
Figure 9.93. Metrical analysis of the thumb rings. a Type |, b. Type l.....uiiiiiiiineiinineninineeninneenissensssessisnsen 174
Figure 9.94. Type | thumb ring (A9D.KE280).........cceeeerverrersereicrneriessneesessasesesssnesssssssessessnssssssasesssssnssssssnssssssnssssssnes 175
Figure 9.95. Type Il thumb ring (A9D.KE283)........cccccerererererererersnnssenessenesnesesssssssssessssssasssssssssssssssssssasssssssssnssssansse 175
Figure 9.96. TYpe I thUMD FINGS .....ceiiieeiicetieccenrccceetreseessscseneseesnessessanesesssnesssssnsesessanesssssnsesesssnessessnenssssanesessnnen 176
Figure 9.97. Type Il thumb ring (A9b.KE276). Manufacture and Use Wear traces .........ccceeeerereereceresaerscesssnescsanens 177
Figure 9.98. Type Il thumb ring (A9b.KE277).Manufacture and use Wear traces ........c.ccceeeerceerecreersessneeseessneesssnnns 177
Figure 9.99. Type Il thumb FiNg (AGD.KE277).......ueeererererereecrnerernessnenessnsesassesssssssssessssssasssssssssssssssssssassssssssssnsssssnsns 178
Figure 9.100. Final Neolithic semi finished fish hook (A9b.KE0Q19) ..........ccceeeirerreiceerecrsereecsnesessnessessnesssssanessssnnns 179
Figure 9.101. a.Final Neolithic mace head (A9B.KE322), b.Macehead from Montilier/Portalban (after Ramseyer
1985, fig.5.4.) ceccuerrrrricrrinsnrssensssnnsssnnsesansssnssesansssnssassssssassessssssassesassssassesassssasassstassanesssnasssesessassnesesanessnssesansssns 180
Figure 9.102. Final Neolithic projectile points. a.Type |, b. Type II, c.Type lll, d.Type IV, e.Type V ....ccccceevceerecnns 181
Figure 9.103. a.Type | projectile point (A9B.KE291), b.Detail of the distal part, c.Detail of the tang.................... 182
Figure 9.104. a.Type |l projectile point (A9B.KE295), b.Type Il projectile point (A9B.KE292).........cccceeerererrcnenens 183
Figure 9.105. Projectile point hafting methods. a.Fixing the point into the wooden shaft, b.Fixing and fastening
the point into the wooden shaft (modified after Knecht 2000,fig.12) ........cccceererererereeecrneresnencsaescsneeesansenens 184
Figure 9.106. a.Proximal part of the Type Il projectile point, b.Proximal part of the type Ill projectile point...... 184
Figure 9.107. a.Projectile point from the FN/EBA layers, b.Possible hafting method (after Petillon 2009, fig.1a)
.......................................................................................................................................................................... 185
Figure 9.108. Final Neolithic antler Spoon (A9D.KE305) .......cccceererererereereseressnessseesssesssassessesessssessssssssessssssssnssssnsess 186
Figure 9.109. Antler spoon. Detail Of the BOWI........ccuiiiiiiiiiiiiininniienineeireesissesissesssssssssssssssssssssanssssssnns 186
Figure 9.110. a.Undecorated pendant (A9b.KK020), b. Pendant decorated with incisions (A9b.KK001)............... 188
Figure 9.111. a-c. Incised decoration motifs on pendants (NOt in SCal).......cccceevcererrerirererrericcenscserissenecenesnnesnenens 188

Figure 9.112. Partially preserved antler ring idols (a.A9b.KK023, b.A9b.KK019)........cccccerrrrrcrricrcerrcrsneensessnenssnnnns 189



xi

Figure 9.113. a.Harpoon head in the transformation process of becoming an ornament (scale 1:2)(A9B.KK007),

b. First stage of the transformation of the blunt tip, c. Broken hole line/suspension hole. ......................... 190
Figure 9.114. a. Harpoon transformed to pendant (A9b.KK008), b. Detail of the transformed distal part,
c. Finished pendant A9D.KKO03) ........c.ccccuiieninunninsinnnmssissssnssesssssssssssssssssesessssssssssasassssssssssssssss sssss sasssassssss sassassssasssass 191
Figure 9.115. a-f. Transformation stages of the harpoon head to pendant (items not in scale)......cccccceeeccuerrennees 191
Figure 9.116. Anarghiri lll. Pendants from harpoon heads..........ccccccetiiiriiininneiiinnnnininnieeeeees. 192
Figure 9.117. Pendants. a.Type IV, b.Type V, c.Type VI, d.Type VIl (a,b scale 1:2, c,d —scale 1:1) ......ccccccueereuunenn 193
Figure 9.118. a, b. Tine tips of unknown function with flat base (a. A9b.KE298, b.A9b.KA023) .........cccevrvrsueennes 196
Figure 9.119. Fragments of artifacts of undefined function (a. A9b.KA065, b A9b.KA016, c. A9B.KE299,
GLAGBLKESB21)....c..cceeeeeneeeesesaeesesesssssssssssssssesessensessessessessessesesssssssssseses sasses sesses ses sesssssss saesas sassassssssnassassassansens sassassassesnans 197
Figure 9.120. Fragmented item of undefined function (shaft straightner?) (A9b.KE310)......ccccccecerrercerrrcrcnerecannes 198
Figure 9.121. Blanks on tines (2. A9b.KA042, b. AGD.KALL1) ......ceeeeererererererercsneeessenessenessenessssessssssassssssssssnssssanens 200
Figure 9.122. a,b.Tine-raw material for the extraction of Fings ........cccecvvirrinviiivininnsnninnn e 201
Figure 9.123. a,b.Raw material for the extraction of FiNgS.......cccccvirreiiiricetiiiinniiinneiicreensssersssne e ssnesssssenssssnnns 202
Figure 9.124. a,b.Blanks on basal segments (a. A9b.KA002, b. A9b.KAL128) ........ccceeverrversinsurnsenssenssenssessaessanssasssns 202
Figure 9.125. Raw material on basal segment (A9b.KADBI).........cccccerererrrerereresserecseresseeessesesssesssssssansssssssssnssssanens 203
Figure 9.126. Final Neolithic waste on basal segment (A9b.KAD33) ........cccevirriinrinisinssinssinnnnnninssisnisenssanaas 206

Figure 9.127. Waste on basal segments. a.shed antler (A9b.KA127), b.unshed antler (A9b.KA052) .................... 207



xii

List of tables

Table 5.1. Chronological scheme used in this thesis (after Andreou et al.1996; FraAAr ¢ 1996; MNanadnuntpiov

2010; REINGIUDEr €t @l.2017).......oooceceereeeeeeeseceeercerteseseesasseesassasssesssseessassessessssssesssssesssssaessssssssessssreassassssssnsassessans 31
Table 7.1. Stratigraphic layers and their attribution in chronological periods.........ccccccvviireeiiirceericirceiinssnnicscnennnnne 48
Table 9.1. Percentage of the deer species antler found in the assemblage.........cccceeevcerrecererecrcerencscere e ceeeeeene 63
Table 9.2. Percentage of red deer antler elements in the assemblage..........ccceveeiiiireiiiiiseiicnceninnscnninnneenncnenenn. 64
Table 9.3. General categories of the worked antler assemblage............ccoverviniiniiiiiisnninnnnnn e 64
Table 9.4. Categorization of the semi and completely manufactured items.........ccccovceiiiireeiiniceeiiiincenennsenncnsnenenen. 66
Table 9.5. Chronological distribution of the artifacts.........cceccevviriniiiiiiiiniinn e 67
Table 9.6. Chronological distribution of the raw material used for sleeves .........cccceeveriiiririnrceriiircnncnssenncsnenennn. 70
Table 9.7. Chronological distribution of the four main sleeve types .........ccccvvvervinriisiinninnnnnnnnn s 71
Table 9.8. Type I. Sleeves on basal parts. Subcategories and their quUantity.......ccccceevceriiirceriirceriinicenecssenncnsenenn. 75
Table 9.9. Chronological distribution of the subcategories of the type | sleeves...........ccevrrvinsinsinseinsenssenssenssnnnnns 75
Table 9.10. Sleeve Type I. Chronological distribution and manufacture status of the four subtypes .................... 76
Table 9.11. Percentage of the type | sleeves with used and unused base.........c.ccceceerccerercercrcenriserensercsnessnesesenennns 76
Table 9.12. Sleeve | subtypes used as hammers and localization of use wear traces in their base (CA: central area,

MA: marginal area, WA: WHoIE @rea) .........cccceeeceicrericnicsninsenennnssesssssssssssssssssssssssssssssssssssssssnssssasssssssssassssnss 78
Table 9.13. Sleeve subtype la, Late Neolithic. Preservation and manufacture status.........cccceccereecrcenreccsenrcssennenns 79
Table 9.14. Sleeve subtype la, Final Neolithic. Preservation and manufacture status.........ccccecceriiircenicisneiiiscnnnnnnne 82
Table 9.15. Sleeve Type la (Final Neolithic). Shaft holes cross sections..........cccccccereerrcerricrsenrcsssenescsseerecseesscssneneenns 83
Table 9.16. Sleeve subtype Ib, Final Neolithic. Manufacture and preservation status ........ccccccccrriireniiinneiicssannnnane 91
Table 9.17. Sleeve Type Ib (Final Neolithic). Shaft hole cross sections..........cccecccceerecrceereccsenrcsseeeecsseesecseessessnensenns 92
Table 9.18. Sleeve subtype Ib, Final Neolithic.Length and diametre of the shaft holes with round cross section.93
Table 9.19. Categories of the bevel ended tOOls...........ccieeerciieccceriecretreccee e sneerecseeeee s e e s e ssseeesesanesesssnsesessnnenes 106

Table 9.20. Chronological distribution of the bevel ended tools. (UBT: Unifacial bevel ended tools shaped on
tines, UBB: Unifacial bevel ended tools shaped on beam segments, UBBB: Unifacial bevel ended tools

shaped on basal and beam segments, BBT : Bifacial bevel ended tools shaped on tines)........ccccceceeeuereunenne. 108
Table 9.21. Chronological distribution of bevel ended tools shaped on red and roe deer antler............ccceeruue.... 109
Table 9.22 Chronological distribution of the raw material on beveled tools shaped on red deer antler.............. 109

Table 9.23. Chronologicall distribution of the unifacial bevel ended tools (UBT: Unifacial bevel ended tools
shaped on tines, UBB: Unifacial bevel ended tools shaped on beam segments, UBBB: Unifacial bevel ended

tools shaped on basal and beam SEEMENtS) ......cccccvviiiviiiiiiniinninninninin s s s s 110
Table 9.24. Unifacial bevel ended tools on tines. Chronological distribution of the two subcategories............... 111
Table 9.25. Subcategories of the PICKS ......ccccciirciririirctiirtictierrcereseressneseseess e sesnesesasssssesesasssssssssansssssnsssnsssnnnane 125
Table 9.26. Manufacture and preservation status of the picks shaped on tine .......cccccceeevverriccerrccscceneccceereccneenn. 126

Table 9.27. Final Neolithic Picks. Shaft holes with round cross section. Manufacture and preservation status. .131

Table 9.28. Final Neolithic picks. Shaft holes with round cross section. Comparison between the different
shaping techniques and the perforation type (BR: Boring, BDR: Bow Drilling, PER+DR: Percussion and
DIIIING) ceeeeeeieceeeeccetecceetrec et secsseeesessse e e s e sanesesssnsesesssnesessanesesssnsesessnsssssssnsessssnsesessanesesssneesessnnessesanenesssnsesessnnanas 132

Table 9.29. Picks on tines. Shaft holes with round cross section. .........ccceeceiiiiiisniiniinscinsnnnnineee. 133



xiii

Table 9.30. Picks on tines. Chronological distribution of the completely manufactured and semi-finished

BOOIS...ciuiiiinises s sts s s s cssassssss e ses sassns sassasssnsns sre esnasassssanass sesssesas Sh SRsENS SRS SReSRRES SRR RORRRS SARSR RS SHO SRS S0 SR SReaenERERERRORRSES 137
Table 9.31. Chronological distribution of the aXe tyPes......cccciiiireiiirreticcerrccee s sneessesnesesssanesessananas 145
Table 9.32. Axes shaped one tines. Preservation and manufacture status per habitation phase ..........cccc........ 145
Table 9.33. Chronological distribution of the beam axe types.....cccccveevceiieccceieccrerrecreerec e e senese s senesessnnenas 147
Table 9.34. Chronological distribution of Woodworking tools .........ccccccceiiiiimiiiinneniiinisninnneniienesieseen. 153
Table 9.35. NEEAIE LYPES .....eeeiieieiricceerecreeressseeeresseessesneseessasesesssnessessasssssssnesesssnsssessnnesesssnsesessnsesessanssesssneesessananns 154
Table 9.36. Chronological distribution of the perforated tool fragments........ccccccrivirceiiiirseiiiinnnienncninnneniennenn. 157
Table 9.37. Chronological distribution of hunting-fishing equipment and weapons..........cccceecerecrcerecccceerecneenn. 164
Table 9.38. Chronological distribution of the thumb ring types ........cciiiiriiiiiceiicnrrrceneres s sesaeene 174
Table 9.39. Chronological distribution of the projectile point types ......cccecccceeeeicerrecrcerrccrenrcceereeseeseseseeesesnnenas 181
Table 9.40. Tine tips. Relationship between the length and the diametre of the base ........ccccccvrevrceriiccnrrcnnenn. 196
Table 9.41. Tine tips. Length and weight relationship.........cccceviiinninninninniniin e 197
Table 9.42. Raw material of the blanks/raw Material.........ccccveveeiiiririininriieeisereseecssessseesssseessessasesssssssasessaneese 199
Table 9.43. Blanks/raw material on red deer antler. Chronological distribution of the blanks per habitation

PRAS ettt rr st e s sas srene saeseasae e aenae s seasa e e sea sReReR SR SReeetese SesaeR RS e R RSRRSe SROReE eS sRSRea R seeerneenasreenaseans 199
Table 9.44. Waste material per element (BM:beam segments, TN: tines, TJ: T-junction, CR:crown, BS:basal

segment). All elements are coming from red deer antler ... cererericcerecercneeecerecereseeesaeeessesessnesesenens 204
Table 9.45. Red deer antler waste material and its chronological distribution (BM:beam segments, TN: tines, TJ:

T-junction, CR:crown, BS:bDasal SEEMENL).....cccccueeererereiecreiieeeerereseteeseesesseeesaesesseeesassessssesassessssesassesassssassesass 205
Table 10.1. Semi finished and completed items on red deer antler.Artifact distribution according to raw material

.......................................................................................................................................................................... 210
Table 10.2. Semi finished and completed artifacts on red deer............ Chronological distribution according to raw

L1 1 =T - | N 210
Table 10.3. Chronological distribution of the Items on shed and unshed antler.........ccccecvcerriireiiiirceriiircnnressnennn 211
Table 10.4. Chronological distribution of the studied material...........ccccereiierecrceiie e aeeea 212
Table 10.5. Chronological distribution of the artifacts according to their manufacture state.......c..cccceeeuerrernnennn. 212
Table 10.6. Chronological distribution of the three main categories.......ccccceceeeeecerrecrcereccrceercceerec e e saeena 213
Table 10.7. Chronological distribution of the tools according to their inferred function........ccccceeeveerivvnericnnneenn. 215
Table 10.8. Chronological distribution of the t00l tyPes .........eiecreiricctrrccetrcceere e e e seesneeseessnesesessnesesnnenas 215
Table 10.9. Quantity of antler artifacts from Neolithic settlements from Northern Greece ........cccccccvevceerrernnennn. 217
List of plates
Plate I. Sleeves on basal segments a. A9b.KE202, b.A9b.KE088, c. A9b.KE190, d. A9b.KE223...........ccc0veruerrrunrene 265
Plate Il. Sleeves on basal segments a. A9b.KE096, b. A9b.KE223, c. A9b.KE272, d. A9b.KE46.........ccccererenrrcnnnee 266
Plate lll. Picks on tines a. A9b.KE094, b. A9b.KE0QO0S8, c. A9b.KEDOQ.........cccceeeerrmerrersnnerenssnenesssnessssnessessnesssssansessssnns 267
Plate IV. Picks on tines a. A9b.KE093, b. A9b.KE171, Pick on basal segment c.A9b.KE264............cccecuerrirrunriessnnns 268
Plate V. Bifacial bevel ended tools on tines a. A9b.KE050, b. A9b.KE074, c. A9b.KE058, d. A9b.KE123,

€. A9D.KE151 (@-d iN 1:2, @ IN L:1) ..eeeiieirreerierreeeeeerneeecsssneeesssneeeessaseesssssssessasssesssasesssssnsesessnssssssasssssssansssssansesns 269
Plate VI. Axes a. A9B.KE046, b. A9b.KE079, C. AGb.KE138........ccceeerrerricrernecsneesessnnersessnesssssasesssssnsssessnssssssnssssssnes 270
Plate VII. Retouching tools a.A9b.KE029, b. AGB.KEL34 ........ccccccerirrunriissnnissssnnnsssssnsnsssssssssssassssssssssssssasssssssnssssssnns 271
Plate VIIIl. Waste on basal segments a.A9b.KA007, b. A9b.KA033, c. A9b.KADS2..........ccereeercerrecrnerrerseessessnensssnnns 272
Plate IX. Waste on basal segments a.A9b.KA081, b. AGb.KADSS...........ccccririrrneiiirrnrisissnniisssnnsssssnssssssnssssssnssssssnns 273

Plate X. Waste on tine and beam segments a.A9b.KA102, b. A9b.KADB3 ........ccccceereerceerecrreerecssnensessneessssanesssnnnes 274



Chapter 1 - Introduction



1.1. Introduction

The present dissertation examines the antler artifacts from the Neolithic lakeside settlement
of Anarghiri IXb which is situated in the Four Lakes region in Western Macedonia in Greece.
Although the last fifty years the research of the prehistoric past of the region has been
progressed significantly, so far the studies concerning the osseous and mainly the antler
artifacts from the Neolithic settlements of the region are still in their infancy. This thesis has
come about in recognition of this gap in our understanding of the antler working in the
Neolithic lakeside settlements of the 5t and 4t mil BC in this region.

1.2. Aims of the study

This thesis has the following aims:

1. To establish a typology of the antler artifacts of the settlement. The rather big
quantity of the collected artifacts gives a first chance opportunity for the establishment of a
typology that could serve as the basis for the creation of a typology of all antler artifacts in
Western Macedonia,

2. To study of the technological choices of the artisans and the reconstruction of the
manufacture stages of the artifacts,

3. To explore the raw material preferences in terms of species and elements during
the Late and Final Neolithic habitation phases,

4. To investigate the chronological distribution of the assemblage. The correlation of
the artifacts with the settlements’ habitation phases could provide significant information
about the choices of the settlements inhabitants through time concerning the antler
exploitation, the preferred raw material andartifacts types, the technological choices and
the activities that these artifacts were used for,

5. To place the Anarghiri IXb worked antler assemblage within a wider framework
and to compare it with assemblages from other prehistoric settlements of Northern Greece.

1.3. Limitations and difficulties of the study

The study of the antler artifacts from Anarghiri [Xb was limited due to several factors that
although they were rather crucial for the research, however they didn’t affect dramatically
or diminish its validity.



One very important factor that delimitates the conclusions of the study is related with
the partially excavated settlement area. As it will be described in chapter 7,the settlement of
Anarghiri IXb was partially investigated and only the trenches in the periphery of the
settlement were excavated to the natural soil while the trenches in the centre of the
settlement were partially excavated and in most of these trenches only the Final Neolithic
layers were revealed. As one can imagine, this resulted in a blurry picture of the Neolithic
habitation of the settlement and also in a difficulty for the author to compare the artifacts
from the habitation phases of the settlement.

Moreover, the lack of studies concerning the spatial organization of the settlements
brought a restriction in the interpretation concerning the spatial distribution of the artifacts.
Since so far there haven’t been recognized any spatial units (structures or houses), it is not
possible to recognize any antler working or discard places.

The lack of prior research on worked antler assemblages in Greece and in the
neighboring countries poses some difficulties in the analysis and in the comparison of the
Anarghiri IXb assemblage with others since the comparable material is very limited. In the
cases of assemblages from neighboring countries, like Republic of Northern Macedonia or
Albania, the difficulty lies to the fact that the few excavation reports or publications, where
there could be a mention for the existence of antler artifacts, are rarely written in English
making the bibliographic research even more difficult.

The fourth factor is related to the lack of financial support and of laboratory facilities.
Due to the lack of funding and high power microscope, there weren’'t conducted any
experimental approaches that could enrich our knowledge about the function of some of the
studied artifact categories.

1.4. Structure of the thesis

In order to correspond to the aims of the study which were described above, this thesis is
organised into ten chapters (including this introductory chapter). These chapters contribute
to the setting of the main research questions, the analysis of the relevant data and their
synthetic approach.

Chapter 1 presents the aims of the study alongside its limitations. The chapter 2
reviews briefly the literature concerning the notion of technology and the chaine opératoire
approach. Chapter 3 provides information about the deer and the physical properties of their
antler. In chapter 4 there is a literature review about the research history of Neolithic
osseous artifacts in Europe and in Greece. Chapter 5 deals with the chronological framework
of the Neolithic period in Greece while chapter 6 provides a brief outline of the research



history of the Neolithic period in Western Macedonia. Chapter 7 presents the so far available
data from the Neolithic settlement of Anarghri IXb mainly concerning the history of research
in the settlement, its’ stratigraphy and its’ chronological framework. Chapter 8 presents in
short the manufacturing techniques that are mentioned in chapter 9 which is the biggest
chapter of the thesis and it contains the analysis of the study of the antler artifacts. This
chapter presents the methodology of the study, the proposed typology and the analysis of
the typological categories with a brief mention on the manufacture process and use of the
artifacts. The last chapter, chapter 10, contains the synthesis of the thesis which is
accompanied by a catalogue of all artifact types and plates of the most characteristic artifacts
from all categories.



Chapter 2 -Artifacts and prehistoric technology

“We are the centuries... We have your eoliths
and your mesoliths and your neoliths. We have
your Babylons and your Pompeiis, your Caesars
and your chromium-plated (vital-ingredient
impregnated) artifacts...”

Walter M. Miller Jr., A Canticle for Leibowitz



2.1. Artifacts and their function

Humans are surrounded by their material culture and they are living in a world full of
artifacts. Through artifacts they define their world, as “people structure and arrange their
homes and workspaces, filled with the artefacts of everyday activities” (Hollenback and
Schiffer 2014:314).

There are many definitions for the term “artifact”. The online version of The Stanford
Encyclopedia of Philosophy defines the artifact “as an object that has been intentionally
made or produced for a certain purpose!” (Hilpinen 2011) while that of the online Merriam-
Webster Dictionary as “a usually simple object (such as a tool or ornament) showing human
workmanship or modification as distinguished from a natural object; and especially: “an
object remaining from a particular period ” and “something characteristic of or resulting
from a particular human institution, period, trend, or individual 2“. According to one of the
lately proposed definitions, artifacts do not exist in nature per se and they are not produced
by nature. They are artificial and they are the mental and physical work of an artifex
(Dellantonio et al. 2013:408-409). Although it has been suggested that only human-made
objects could be considered as artifacts (Thomasson 2009), some argue that this class could
also include objects made by animals (Gould 2009).

The function of the artifacts is one of the most important aspects of their study.
Although it has been suggested that humans don’t categorize artifacts according to their
function (Sloman and Malt 2003), it seems that most researchers agree that their function is
the basic criterion for their categorization. Artifacts are categorized according to their
function (Dellantonio et al. 2013:408; Hilpinen 2011; Kelemen and Carey 2009; Bloom 1996,
1998) as they have been created in order to serve some purpose(s). Kelemen and Carey have
stated that “..an artifact is intentionally created by a designer to fulfill some function. The
intended function is the factor which determines the artifact’s surface properties, the actual
uses it can serve (the intended function as well as others), and its kind. In that sense, the
original intended function is the artifact’s essence” (Kelemen and Carey 2009:214). The
physical form of the object and our intuition about the creator’s intent of its function play a
significant role in our categorization of the artifacts (Bloom 1998:87). The function of
artifacts has a special interest in the archaeology because through the study of the function
of the artifacts archaeologists can decipher the life ways and form of thought of vanished
cultures (Preston 2000:22).

L http://plato.stanford.edu/archives/win2011/entries/artifact
2 https://www.merriam-webster.com/dictionary/artifact
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It has been proposed that the artifacts have several different types of function. They
may have various roles in order to satisfy the variety of human goals (Crilly 2010:6-7; Richins
1994). It has been suggested that the artifacts can fulfill “functional” and non-functional,
“symbolic” needs. Crilly (2010:8) believes that the functional role of the artifact can be
related to the satisfaction of instrumental goals and that the other roles are related to the
satisfaction of social, sensory and psychological goals while Chilton (1999:1) believes that
through the manufacture, wuse, discard and reuse of an artifact are
‘constitutive processes’ that make culture.

Hannson (2006) suggests that there should be a distinction between practical and
non -practical functions of the artifacts. Searle (1995:21) suggested the existence of a special
class function, the ‘status function’. He believed that “..people collectively impose functions
on artefacts where those functions cannot be achieved solely in virtue of the artefacts’
physical properties or behaviours” (Crilly 2010:10). Roozenburg and Eekels define function
as a concept which includes five elements: the ‘technical’, the ‘ergonomic’, the ‘aesthetic’, the
‘semantic’ and the ‘social’ (Roozenburg and Eekels 1995:57 in Crilly 2010).

The most known theories about the function of the artifacts are those of Binford and
Schiffer. In his classic paper “Archaeology as Anthropology”, Binford expressed the idea that
the material culture could be distinguished into three big categories: the technomic artifacts,
the sociotechnic artifacts and the ideotechnic artifacts (1962:219). According to Binford, the
technomic “ signifies those artifacts having their primary functional context in coping
directly with the physical environment” (ibid), the sociotechnic artifacts “were the material
elements having their primary functional context in the social sub-systems of the total
cultural system”(ibid) and the ideotechnic artifacts “have their primary functional context in
the ideological component of the social system” and “ these are the items which signify and
symbolize the ideological rationalizations for the social system and further provide the
symbolic milieu in which individuals are enculturated, a necessity if they are to take their
place as functional participantis in the social system” (ibid.219-220).

Schiffer proposed a classification of the artifacts according to their embodied function
and distinguished three different types of function: technofunction, sociofunction and
ideofunction (1992:9-12). He suggested that the technofunction is the utilitarian function of
the artifact; the sociofunction is related with the manifestation of social facts while the
ideofunction is related with more abstract ideas like beliefs or values (ibid.9-12). Artifacts
can have one or more functions at the same time. An item can have technofunction and
sociofunction simultaneously. Also their function is not fixed. Artifacts can have fluid
identities and they can constantly lose or acquire functions (Preston 2000:31).



2.2. The notion of technology

The understanding of the prehistoric human behavior relies mainly in the study of the
prehistoric technology. The importance that was given to the study of the technology was
very high. The first researches about the technological evolution of the humans, especially
the studies related to lithic technology, led to the assumption that the evolution of the
prehistoric human behavior is strongly related to the evolution of the prehistoric technology.
As aresult, the classification of the human era periods has been based to the evolution of the
technology and from the 18t century these periods have been named after the technological
characteristics of each period. The terms “ Paleolithic period”, “Neolithic period”, “Bronze
Age period” along with their sub-phases are indicative of the importance that researchers
have given to the technology in order to define the human evolution throughout the
centuries.

The word “technology” derives its meaning from the Greek words téxvn (techni) and
A6yog (logos). Techni means skill or craft and its literal meaning is: “discussion about the
skills or crafts”. According to the online version of Collins dictionary: “Technology refers to
methods, systems, and devices which are the result of scientific knowledge being used for
practical purposes”? while the online version of the Cambridge Dictionary defines
technology as: “the study and knowledge of) the practical, especially industrial, use of
scientific discoveries4”.

Technology should not only be seen from a practical or technical point of view.
Technology must not viewed in its narrow sense as “the techniques and materials used in
the primary production of objects (Dietler and Herbich 1998: 237) alongside with the skill,
the labor and the finished product. According to Ellul (1980), technology can also be seen as
the mediator between humans beings and the natural environment or as a facilitator that
enables humans to do what they couldn’t do on their own, without any unaided means
(ibid:34).

Recent studies suggest that technology has tight links to the society and it’s a social
construct. For Marcia-Anne Dobres the technology is always and everywhere socially
constituted (2000:96), it is the “social practice and the processing of the material world: it is
an ever unfolding and intersubjective dynamic that is not reducible to activites of artifact
making and use” (ibid.96) and it is “no less than a materially grounded arena in which social
interaction and contestation mediate the “becoming” of social agents and their artifacts”
(Dobres 1999:138). Miller (2007:4) is on the same ground as she defines technology as a
“set of actions and relationships: from production itself, to the organization of the production
process, to the entire cultural system of processes and practices associated with production

3 https://www.collinsdictionary.com/dictionary/english/technology Last visit 05/12/2016

4 https://dictionary.cambridge.org/dictionary/english /technology Last visit 05/12/2016
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and consumption”. Schiffer and Skibo (1987:595) believe that technology comprises of the
artifacts, the processes and the knowledge for the manufacture and use of the artifacts that
is transmitted intergenerationally.

2.3. Archaeological approaches to technology-The notion of chaine opératoire

The study of the prehistoric technology was one of the ways towards the understanding of
the prehistoric human behavior. At first the study of the prehistoric artifacts was based on
the constructions of typologies that were based on the morphology of the artifacts (Dobres
2000). It was evident that it was missing the link between the artifacts and their
manufacturers or their users and the mental activities and the social structures that
contributed to their manufacture.

From the 1950’s till today there seems to be a more complex and interdisciplinary
approach of the prehistoric technology. One of the new approaches of the tangible remnants
of the prehistoric technology / or of the prehistoric artifacts / is the notion of the “chaine
opératoire” a term that was used first for the description of the stone tools manufacture but
later its use was expanded to artifacts from different materials (Bleed 2001:106).

The chaine opératoire is an interpretive tool that have been developed for the study
of the prehistoric technology. The term of the “chaine opératoire” was appeared in France
and was systematically developed by Andre Leroi-Gourhan (Leroi-Gourhan 1964), who was
the first to discuss its usefulness and the positive outcome of its use in archaeology (Audouze
2002:287). It seems that Leroi-Gourhan’s thought on this matter was influenced by the work
of Marcel Mauss. As early as the 1930’s the French ethnologist/anthropologist Marcel Mauss
had developed the idea of a manufacturing sequence that consists of various transformation
stages of the product (Audouze 2002:287).

So far there is not a standard definition of the chaine opératoire. Some researchers
have concentrated on the technical aspect of the term while some others are trying to
incorporate a cognitive aspect into their definitions for this term. The chaine opératoire of an
artifact «encompasses all the successive processes, from the procurement of raw material
until it is discarded, passing through all the stages of manufacture and use of the different
components. The concept of chaine opératoire makes it possible to « structure man's use of
materials by placing each artefact in a technical context, and offers a methodological
framework for each level of interpretation» (Inizan et al.1999:14). Perles (1987:23)
describes chaine opératoire as “a succession of mental operations and technical gestures, in
order to satisfy a need (immediate or not), according to a preexisting project” while
Lemmonier (1992:26) believes that the chaine operatoire is the “series of operations
involved in any transformation of matter (including our own body) by human beings.” One
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of the mostintegrated definitions is the one provided by Sellet (1993:106) who believes that
“the chaine opératoire aims to describe and understand all cultural transformations that a
specific raw material had to go through. It is a chronological segmentation of actions and
mental processes required in the manufacture of an artifact and in its maintenance into the
technical system of a prehistoric group. The initial stage of the chain is raw material
procurement and the final stage is the discard of the artifact.”

Through chaine opératoire researchers can move beyond simple and sterile
typologies (Dobres 2000:167) and they can reconstruct the “biography” of the artifacts: the
successive processes of the raw materials’ transformation to an artifact,, its use and final
discard. Also, the chaine opératoire can be viewed as a framework through which
researchers can understand ‘the meaningful links and chains between people and products,
between artifice and artifacts, and between gestures and gadgets’ (Dobres 2010:107).
Through this approach the researchers can search for alternate techniques and discover
more about the knowledge and skill level of the artisans, their intentions and their failure
during the manufacture process and also to know more about the physical, mechanical and
chemical properties of the raw material (Dobres 2000)

Though such an approach the researchers can study the step of choices made by the
artisan from the procurement of the raw material to its use and discard. The researchers
examine the choices concerning the raw material choices such the source of the material, the
variability and the alteration of the material and the environmental resources that led to the
choice of a particular raw material (Inizan et al. 1999:15). They also examine the physical
actions taken during the manufacture process and they try to find the cognitive reasoning
behind them (ibid.15). These physical actions are related to psychomotor actions, so the
body and the hand act to the brain transmitted orders and they are studies through
experimental methods (ibid.15). The function of the artifacts can be determined through
experimentation and use wear analysis and comparison of the ones that were experimentally
manufactured to the archaeological ones (Semenov 1964; Campana 1989; Keeley 1980).



Chapter 3 - Deer and their antler
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“Your growing antlers,’ Bambi
continued, 'are proof of your intimate
place in the forest, for of all the things
that live and grow only the trees and
the deer shed their foliage each year
and replace it more strongly, more
magnificently, in the spring.

Each year the trees grow larger and
put on more leaves. And so you too
increase in size and wear a larger,
stronger crown”.

Felix Salten, Bambi's Children
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12

3.1. Red deer and roe Deer
3.1.1. The red deer (Cervus elaphus)

The red deer (Cervus Elaphus, Linaeus 1758) (fig.3.1) is a hoofed ruminant mammal and it
belongs to the order Artiodactyla and to the Cervidae family, which consists of 17 genera and
has almost 53 species (Price et al.2005:604, Wilson and Reeder 2005). It is considered one
of the most widespread and studied wild life species and it can be found worldwide in North
America, Europe and Asia, Siberia. Lately, it has been imported to South America, to Australia
and New Zealand (fig.3.2) (Nowak 1991; Hall 1981; Lovari et al.2008; Wilson and
Mittermeier 2011).

The red deer body size and weight varies highly and is considered as an
environmental indicator. It can change in response to the available climatic conditions and
the available vegetation (Walvius 1961; Langvatn and Albon 1986). The height of the male
red deer ranges from 1,75m to 2,30m while the female is rather shorter with its height
ranging from 1,60m to 2,10m (Geist 1998). There have been noticed large differences in the
body weight between the two sexes (Langvatn and Albon 1986; Solberg et al. 2012).The
typical weight for female red deer (5-13 years old) usually ranges from 100 to 140 kg and
for the male red deer between 180-210 kg (7-10 years old) (Langvatn and Albon 1986) but
it has been also suggested that the weight of the male can range from 110 to 478.6 kg (Geist
1998:349-350).

Red deer gives usually single births and the multiple pregnancies are very rare
(Mitchell et al.1977:3). Observations on modern red deer groups showed that the ruting
(mating) season lasts from September to November (Lincoln and Guiness 1973). Pregnancy
lasts the whole winter and calves are born between late May and late June (Mitchell et
al.1977:3; Loe et al.2005). The maximum life-span of the red deer is almost 20 years (Mitchell
etal.1977:3).

It is considered as a species that can adapt to a rather wide range of environments
and to different climatic and vegetation zones (Straus 1981). It has been noted that they
rarely immigrate (McCullough 1969 in Steele 2002:36) but they usually move in their local
environment as a response to the climatic condition and to food availability (Adams 1982)
and that they move to higher elevations in the summer (Adams 1982). Red deer rarely
occupy large, dense forests (Mitchell etal.1977:3). Their ideal living environment is wooded
areas with a protective forest with some open areas where they can graze and browse (Steele
2002:34) and they prefer to ‘stay close to the forest-steppe slopes with meadows covered
with grass’ (Flerov 1952 in Mitchell et al.1977:8). In woodland areas, they usually eat shrub
and tree shoots and in other environments they consume grasses, sedges and shrubs (Lovari
etal.2008:4-5).



Figure 3.1 Red deer (Photograph by Elizabeth Dack. Used under kind permission)
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Figure 3.2 Geographical distribution of the red deer (Lovari et al. 2008)
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Red deer are considered social animals and they usually live in matriarchical groups
(Clutton-Brock 1974). The size of the group is variable from small groups of 5-10 individuals
to rather large groups of thousands (Boyle 1990 in Steele 2002:36). It is believed that the
group size is dependent to many factors like food availability, weather conditions and season
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(Mitchell etal 1977:20). It has been noted that hinds (female deer) form groups that consist
of a matriarch, her daughters and other dependent deer of both sexes (Mitchell et
al.1977:19) but most of the year the males live separately from the females. The adult males
usually live alone or in rather small groups (Knight 1970 ?) and they get close to the female
herds in late summer and during the rutting season these males challenge the dominant male
of the herd in order to become the harem holder (Lovari et al.2008:5; Steele 2002:36).

3.1.2. The roe Deer (Capreolus Capreolus)

The European roe deer (Capreolus Capreolus, Linaeus 1758) belongs to the Cervidae family
like the red deer (fig.3.3). It can be found throughout Europe and partly in European Russia
and it is now extinct from Lebanon and Israel, the islands of Ireland, Cyprus, Sardinia, Corsica
and other small islands (Lovari et al.2016; Danilkin, 1996; Wilson and Reeder 2005; Sempere
et al,, 1996). It can also be found in the area of Caucasus, Turkey, northern Iraq, northern
Iran and northern Syria (Lovari etal.2016) (fig3.4). Roe deer is rather small compared to the
red deer. Its body length varies from 0.95 to 1.35m and its weight ranges from 15 to 35 kgs
(Macdonald & Barrett 2001).
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Figure 3.3 Roe deer (Photograph by Elizabeth Dack. Used under kind permission)

Roe deer prefer woodland landscapes with mixed or coniferous forests but also it can
occupy a wide range of areas like arable lands, pasture, moorlands and marshes (Stubbe
1999; Linnell et al.1998). Inlate autumn and winter, roe deer form herds which are not stable
and vary in size. Their grouping can be affected by many factors like food availability or the
environment (Maublanc et al.1987). These groups consist mostly of one or two females, their
offspring and some males that are allowed to join the herds (Linnell et al.1998). Roe deer
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ruts in the summer and has a rather long gestation period that can last up to 9 months and
so the fawns are born in the spring, from May to early June (fig.3.5) (Goss 1983:22,28). The
average life-span of the animal is about 10 years (Pikula et al.1985).

Figure 3.4.Geographical distribution of roe deer

(Image Source : http://maps.iucnredlist.org/map.html?id=42395)
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Figure 3.5 Roe deer annual cycle (Source: Deer Iniative 2008b)
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3.2. Red deer antler and roe deer antler
3.2.1. Red deer antler

The red deer antler growth cycle begins in spring (Chapman 1975) or early summer when
the testosterone levels are low (Foxon 1991:47). At the end of summer these levels stop
rising and the velvet gets rubbed off by the deer while the antlers remain in the head of the
deer over winter (ibid.47). It is believed that the growth and the shape of antler is affected
by some environmental factors like the photoperiod, the temperature and also the
availability of food (Muir 1985:9-21). Red deer shed their antlers in spring, from mid-March
to end of June (fig.3.6). There are a lot of factors such as weather and age (Clutton-Brock et
al. 1982) that can affect the shedding date, so it’s rather difficult to predict the shedding
dates.

At first, the fawn develops the pedicle on the frontal bony part of the skull and later,
in its second year, the antler starts to develop in the pedicle (Goss and Powell 1985; Kierdorf
and Kierdorf 2002:22). In its first form it is a spike-like antler (Hall 2015:124) and after its
shedding, it is replaced next year by a new antler, more branchy and it is replaced later and
in the following years by more branched antlers (Hall 2015:124)(fig.3.7).

The red deer antler consists of three main elements: the pedicle, a long beam and the
tines (fig.3.8). The pedicle is the junction between the pivot and the beam while the beam, or
shaft, is the main branch that extends from the pivot (Crigel et al.2001). In the basal segment
of the beam at the proximal end of the antler there is the burr and on top of it the coronet, a
protruding ring that encircles the base (Foxon 1991:49; Jin 2010:149, fig.3). The tines are
protruding forwards from the beam and the head of the deer (Picavet and Ballingad
2016:141; Crigel et al.2001). The first tine is called brow tine, the second one bez tine and
the third one trez tine (Muir et al.1987). All of them are attached to the beam and the upper
part of the antler is called crown and it consists of the royal tines (Muir et al.1987).

The structure of the antler is not the same in every species. The red deer antler has a
thinner cortical tissue that covers the whole antler from the basal segment to the beam and
the tines and the inner cancellous bone (Bouchud 1966, 1974; Chen et al.2009:695) (fig.3.9).
The cancellous bone is porous, with channels somewhat aligned parallel to the long axis of
the antler beam while the compact bone consists of osteons that have a laminated structure
of concentric rings extending from the main channel (blood vessel) (Chen et al. 2009:695).
The cortical bone is thicker on tines and less on the beam. The thickness of the compact bone
decreases towards the antler crown and the thinnest compact bone is located at the point of
the transition to the tines (Habel 1994 in Riedel et al.2004:198). Generally, the proportions
of the cancellous bone to the cortical one vary and are dependent to various factors such as
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the species, the anatomical part, the age, the growing cycle and the diet of the deer (Bouchud
1966; MacGregor 1985:9-14, Clutton-Brock 1984:16-17; Averbouh 2000).

ininn
i
:

Figure 3.6 Biological cycle of the Red deer (Source:The Deer Initiative 2008a)
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Figure 3.7.Growth of red deer antler (Suter 1981, fig.12)
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Figure 3.8. Red deer antler morphology (Modified after Suter 1981, fig.5)

Figure 3.9. Structure of the red deer antler (Modified after Baumann and Maury 2013, fig.1)
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3.2.2. Roe deer antler

As inred deer, only the male roe deer grows antler but the antler cycle between these two
animals differs a lot. Unlike red deer, roe deer grow antlers throughout the winter months
and it has been reported that they can grow antler twice per year (Goss 1983:28, fig.3.10).

ROE BUCK
Born May/June

August/September November/ December February
About 3 months About 6 months Buttons rub off

Very good buck

§

' Pedicle

Figure 3.11. Roe deer antler (Modified Suter 1981, fig.6)
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The antler development starts after their casting in November and December and the
antlers grow until spring (Geist 1998:304, Goss 1983). A new set of antlers will appear in
February and develop gradually. Each year the antlers become longer and thick and their
development becomes complex gradually as the deer grows older (fig.3.10). The period of
their growth lasts 81-93 days (Chapman 1975) and their average length is 17cm (Linnell et
al.1998), much less compared to the red deer antler. It consists of a short beam and the tines
that are not protruding forwards but mainly upwards (fig.3.10, 3.11).

3.3. The physical and mechanical properties of the antler
3.3.1. Physical Properties of the antler

Antlers are paired bony protuberances on the skulls on the majority of the Cervidae (deer)
family and they are covered for some part of the year by velvet (Hall 2015:123) which feeds
and protects the antler from drying. They are considered as weapons as they are used in
rutting between the male deer (Goss 1983, Geist 1998)

Antlers are considered to be a sexual characteristic as only the male deer have antlers
(Whitehead 1964; Goss 1983). However, it has been noted that some small deer species such
as the Chinese water deer (Hydropotes) and and three species of musk deer (Moschus
Moschiferus) do not produce antler (Whitehead 1972;, Muir 1985:2; Currey et al.2009:3985)
and that reindeer (Rangifer tarandus) is the only deer species in which both sexes produce
antlers, although much smaller in size and less impressive (Cornwall 1968:67-69, Davis
1987:59; Reitz and Wing 2008:63-63, Cegielski et al. 2006).

Antlers are attached to the skull through pedicle which is an extension of the frontal
bone and grow and cast annually in about 100 days (Sedman 1993:36; Goss 1983; MacGregor
1985) through a rather standardized process (fig.3.12).In some cases, like the Indian Sambar
Rusa unicolor, the antlers don’t cast off each year and these deer can carry an antler set for
several years (Hall 2015:123).

The antler is considered the only bone of the mammals that can be regenerated (Goss
1983: xiii; Chen et al 2009:693). It can regenerate very quickly, with a maximum rate of 2 to
4 cm per day and it is considered as one of the fastest growing tissues (Goss 1983; Modell
1969). The antler cycle of the cervids is closely related to the seasonal variation of sexual
steroids (Bubenik 2006:275) as it grows during the period of low concentrations of
reproductive hormones (Bubenik 2006:277) and it’s an event that occurs strictly seasonally
(Goss 1969).
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antler
T

pedicle

Figure 3.12. Antler casting process (Wislocki and Waldo 1953 in Muir 1985:4)

3.3.2. Mechanical properties of the antler

The composition of the antler is not very different from those of the other bones and it is
considered a bone (Chapman 1975; Currey 2002). Although they have almost the same
structure and composition as bones, they have a significant difference. Bones contain
interior fluids such as blood and marrow and produce vital cell while antlers remove them
from the body in order to grow (Chen et al.2008:216). In dry weight it consists mainly (60
%) of inorganic components (mostly phosphorus and calcium) and the rest 40 % are organic
components (mainly collagen) (Rajaram and Ramanathan 1982).

Although bone and antler have almost the same composition, it has been found that
their mechanical properties differ significantly. According to experiments (Currey 1979,
1990, 1999; MacGregor and Currey 1983; Zioupos et al.1994, 1996), that tested the
hardness, the fatigue and the strength on mineralized tissue from various taxa, the antler had
the lowest mineral content and the lowest elastic modulus of all tested bones and that the
quantity of the mineral content is responsible for the elasticity and the toughness of the
antler (Chen etal.2008:217). Nevertheless, itis very tough (Biewener and Bartram 1991:68)
and so it can absorb the impact shock more easily when the deer are competing and fight
with their antlers during the rutting season (Currey 2002:124). Also, this toughness made
them very useful, not only to deer but also to humans, since they have been exploited since
the Paleolithic period (Rigaud 2001; Wescott 1999).



22

3.4. Use of antler from deer

The male deer can use their antler in many ways in the intra sexual competition during the
rutting season (Clutton-Brock 1982; Jin and Shipman 2010:93). Firstly the antlers can be
used as visual weapons. The deer compare each other’s antler size and sometimes one of the
two competitors backs off if his antlers are smaller and their morphology less complex than
those of his opponent (Jin and Shipman 2010:93). If neither retreats, then the deer lower
their heads and start fighting using the antlers as weapons. Also, deer use the antlers in order
to mark their territories by rubbing them against trees and bushes (ibid.93) or in order to
thrash vegetation and make hollows in the ground (Foxon 1991:46).



Chapter 4 - Prehistoric worked bone and antler studies: literature review
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4.1. The study of the prehistoric worked bone and antler industries in Europe

The following research review of the osseous artifacts is introductory and not
comprehensive and therefore it is related mainly with the study of Neolithic and Bronze Age
osseous artifacts and less of the Paleolithic assemblages.

Generally the osseous industries are amongst the most understudied artifact
categories compared to pottery, stone tools or faunal assemblages. Until the 1960’s the
research of the bone artifacts in Europe was rather limited. Publications exclusively for
osseous artifacts were rare and one could find only small chapters about this topic at the end
of some excavations reports where worked bone was treated like the other small finds
(Olsen 1984:25)

The establishment of typological systems has been one of the mostimportant aspects
of the analysis of the osseous artifacts. The work of Henrietta Camps-Fabrer in the 1960’s
marked the beginning of a new era in the research of the worked bone artifacts. Her work
(Camps-Fabrer 1966) was based more on morphological criteria but she was one of the first
to define a very detailed typology that became the basis for future works (Leroy-Prost 1973).
She organized many meetings and workshops about the worked bones and published a
series of volumes about worked bones from the Paleolithic to the Bronze Age (Camps-Fabrer
1977, 1979, and 1982). It won’t be an exaggeration to say that she is the founder of the
French school of the research of the worked bone industries (Commission de nomenclature
sur l'industrie de I'os préhistorique) that is still active and publishes up to now several
volumes on worked bone artifacts mainly on based on their functions or their manufacture
state (Delporte et al. 1988; Patou 1986; Patou-Mathis 2002; Cattelain 1988; Camps-Fabrer
et al.1990)

The typological studies of the osseous artifacts advanced significantly during the
1980s and 1990s due to work of Central European researchers. Billamboz (1977, 1982) was
the first one to study Neolithic and Bronze Age worked antler industries from France and
Switzerland. The work of Jorg Schibler and Peter Suter on the bone and antler artifacts
(Schibler 1981; Suter 1981) from the Neolithic lakeside settlement of Twann in Switzerland
affected significantly a lot of subsequent studies as their proposed typological systems are
being used until today as a common typological system by many European researchers
(Marinelli 1995; Stratouli 1998a; Téth 2012; Choyke 2005). The research of Eva David and
I[sabelle Sidéra on the Mesolithic and Neolithic bone artifacts from various settlements in
France provided a new look in the study of the osseous artifacts. Their work, although it gave
useful detailed typologies, is characterized by a more technological approach (David 1999,
2003,2004, 2007; Sidéra 1993, 1998, 2005) based on the traditional French approach.
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The introduction of experimentation in the study of osseous artifacts defined the
beginning of a new era since through this approach the researchers were able to reconstruct
the manufacture process and to propose possible functions about the osseous tools. The
study of the bone artifacts was advanced mainly due to the work of Sergei Semenov who set
the basis for the experimentation and the function analysis of the tools. Semenov (Semenov
1964) introduced the experimental replication and the use wear analysis in lithic and
worked bone studies. He suggested that these two fields alongside with the ethnographic
observations could provide useful information about the manufacture of the tools (ibid.)

The experimental approaches, both technological and functional, increased gradually
in the next decades (Aimar et al. 1998; Barge 1982, Campana 1989; Camps-Fabrer and
D’Anna 1977; Christidou and Legrand 2005; Dauvois 1974; d’Errico 1991,1993, 1996;
Legrand 2005,2007; Lemoine 1994,1997; Maigrot 2001,2003; Olsen 1984,2007; Peltier
1986; Schibler 2001; Senepart 1991; Sidéra 1993; Sidéra and Legrand 2006; Stordeur
1983,1986,1989) and approved to be a very helpful tool for the reconstruction of the past
activities. Nevertheless, this kind of approach is not widely used as it is time consuming, it
requires resources and materials for experimentation which are not easily available to all
researchers or laboratories.

Although at first the study of the prehistoric osseous artifacts was limited in Central
Europe, it seems that lately this kind of study is becoming more popular in Southern and
Eastern Europe as the number of the publications and M.A./PhD theses concerning Neolithic
and Bronze Ages has increased a lot. The last decades new research from Serbia (Backalov
1979; Russell 1990; Lyneis 1988; Vitezovi¢ 2007,2011,2013a-e,2016,2017), Bulgaria
(boamxues 2014; Hoglinger 1997; Lang 2005; Legrand and Sidera 2004; Zidarov 2005,2014;
Sidera 2005,2011) Romania (Beldiman 2005,2007; Beldiman and Sztancs 2011; Beldiman
etal.2012; Sztancs and Beldiman 2014; Sztancs et al. 2010,2013; Margarit etal.2009,2010,
2016), Hungary (Choyke 1984,1987,1997; T6th 2012) and Turkey (Goodarzi-Tabrizi 1999;
Griffits 2011; Marinelli 1995; Paul 2016; Paul and Ergogu 2017; Russell 2005, 2012,2013) is
shedding new light to our knowledge about the prehistoric osseous industries.

4.2. History research of prehistoric osseous artifacts in Greece

The earliest report about prehistoric worked bone in Greece comes from the report of
Dawkins about the bone tools from Palaikastro in Crete (Dawkins 1904-1905) while some
years later Christos Tsountas describes some of the bone tools that he found in Sesklo and
Dimini (Toovvtag 1908). He also classifies them and talks about their raw material, their
manufacture and their possible function. His typological system was later used by Wace and
Thompson (Wace and Thompson 1912) for the classification of the bone tools that were
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found in their research in Thessaly. After a hiatus of almost sixty years the next report about
prehistoric bone tools can be found in the report from Francthi Cave in Peloponesse
(Jacobsen 1973).

The last 30 years there was an increase concerning the studies of prehistoric worked
bone assemblages in Greece that followed the latest advances in the study of worked bone
technology in Europe. The small and rather rare reports about the worked bone assemblages
that were usually incorporated into bigger excavation reports were gradually substituted by
bigger in length studies (Arabatzis 2013, 2016; Christidou 1997, 2001, 2005; Elster 2001,
2003; ZtpatovAn 1987, 1997, 2000, 2002; Xpnotidov 1992, 1998 Xatlovdn 2002).

At the same time a considerable amount of MA and Ph.D. theses, concerning worked
bones assemblages from prehistoric, both Neolithic and Bronze Age, settlements, has been
emerged showing the academic interest for this until recently underrated artifact category
(Apapmat{nig 2006; T'avvakomovAov 2009; Moundrea-Agrafioti 1981; Stratouli 1998b,
Xat¢ovén 2001; Christidou 1999). The majority of these studies are related with worked
bone, antler and tooth assemblages that are coming mainly from Neolithic settlements and
less from Bronze Age settlements. A few of them are related with the Early Neolithic period
of Thessaly (Moundrea-Agrafioti 1981) while the rest of them concern assemblages from
Middle and Late Neolithic settlements of Thessaly (Moundrea-Agrafioti 1981, Stratouli
1998b), Northern Greece (Apapmatlng 2006; Arabatzis 2013,2016; Christidou 1999, 2005;
Isaakidou 2003; Séfériadés 1992; Stratouli 1998a,1998b; Xatloudn 2002; Xpnotidov 1992,
2010). A limited number of studies are referring to assemblages from settlements from
mainland Greece (EtpatoUAn 1993; Leroy-Prost 1977), Southern Greece (Payne 1973,
ZtpatovAn 1997) and from settlements from the Aegean Seaislands (I'tavvakomovAov 2009;
Moundrea-Agrafioti 2011; ZtpatoVAn 1987, 1993). In most of the settlements the worked
bone and antler assemblages are being comprised by 100-200 artifacts with an exception of
a few cases with 600-700 artifacts (Elster 2001,2003) while in some cases the assemblages
can contain more than 4000 artifacts (Arabatzis 2016b, 2017 2018). So far, there are a few
studies concerning worked bone and antler assemblages from the prehistoric lakeside
settlements of Western Macedonia (Arabatzis 2016; ZtpatoUAn 2002; Yeavtidng 2002,
2018). These assemblages are rather small (no more than 1000 artifacts) and contain tools,
anthropomorphic figurines, spindle whorls, fish hooks and projectile points>. It's noteworthy
that these assemblages have been treated both typologically and technologically by all
authors.

In almost all of the published assemblages of Northern Greece, the antler artifacts are
quite limited and they are being treated as part of the osseous artifacts. With the exception

5 Fotis Ifantidis studied the antler ornaments of Dispilio in his PhD thesis that was related with the ornaments
of this settlement. In her report on the antler tools of the same settlement (ZtpatoVAn 2002) describes briefly
the main typological categories but fails to mention the number of antler tools.
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of Makriyalos (Isaakidou 2003) and Sitagroi (Elster 2001, 2003) where 161 antler artifacts
were collected, most of the studied assemblages don’t contain more than 50 antler artifacts
(Nea Nikomideia: Stratouli 1998a; Servia:Stratouli 1998a; Megalo Nisi Galanis: Christidou
1999; Stavroupoli:Xatlovén 2002; Dikili-Tash:Christidou 1999, Séfériades 1992).

So far, there are only two studies concerning only worked antler assemblages from
Neolithic settlements. Moundrea-Agrafioti (1987) provided a brief typology of the hafted
antler tools based on the collected assemblages from the Neolithic settlements of Thessaly.
Although her analysis is not so exhaustive, it is the first one that treated this tool category in
Greece. The most recent analysis of antler artifacts comes from Rozalia Christidou
(Xpnotidov 1998) who tried to compare the antler artifacts from two settlements from
Northern Greece through a technological point of view.



Chapter 5 - The chronological framework of the Neolithic period in Greece
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The chronological framework of the Neolithic period in Greece

The chronology of the Greek Neolithic is based mainly on the terminology that was applied
for the study of the Neolithic settlements of Thessaly. This is not surprising because Thessaly
was the area where the first systematic investigations of the Neolithic era in Greece in the
20th century were focused on. These investigations led to the creation of a chronological
sequence of the Neolithic period of the area that was influenced by other chronological
systems in the Balkans and in Europe. Until now, there is not a definite system that can be
applied to the whole Greek territory since the time limits of the various proposed phases of
the Greek Neolithic have not been clearly defined but there are various systems that can be
mostly applied to specific regions. So far it’s almost impossible to apply one chronological
system to the whole Greek territory. Nevertheless, as the scope of this thesis is not to suggest
asolution to this problem, in this subchapter an effort will be made in order to present briefly
the chronological framework of the Neolithic period in Greece based on recent syntheses.

At the beginning of the 20t century, the excavation in two prehistoric settlements in
Thessaly, Sesklo and Dimini, and the chronologies that were derived from the study of the
pottery of these two sites, was the stepping stone for the establishment of a chronological
system. Tsountas recognized three phases and according to his classification, the Neolithic
period could be divided into two phases, Thessaly A and Thessaly B, and one more phase
could be ascribed to the Early Bronze phase (TooUvtag 1908). Wace and Thompson, two
English archaeologists who excavated in Thessaly a few years after Tsountas, followed his
division and added one more phase - the Chalcolithic - between the Neolithic and the Bronze
Age (Wace and Thompson 1912:22).

This chronological system remained unaltered for almost three decades. Much later
Weinbergrevised that system (1947:181) and proposed a tripartite division of the Neolithic
period with the following phases: Early, Middle and Late Neolithic (1947: 171-176,181). He
compared the material from Corinth with the one from Thessaly and he also (as Wace and
Thompson) suggested the existence of a Chalcolithic phase between the Neolithic and the
Bronze Age (1947:173)¢.

This system was partially revised in the next two decades based on their excavations
in Thessaly by the two prolific researchers of the prehistory of Greece, Dimitrios Theocharis
and Vladimir Milojc¢i¢. The latter divided the Neolithic to five phases (Miloj¢i¢ 1950/51) and
suggested that the first phase should be ascribed to the Early Neolithic, the next two to the
Middle Neolithic, one to the Late Neolithic and the last one to the Chalcolithic (Milojci¢
1950/51:1-90; Milojci¢ 1959:24; Wijnen 1981:3) and that the Early Neolithic should be

® The term Chalcolithic was also used by Greek prehistorians like Georgios Mylonas who had used it in 1928
in his review of the Neolithic period in Greece (MuAwvag 1928).



30

divided into three subphases (Fruhkeramik, Protosesklo, and Vorsesklo?) (Miloj¢i¢ 1950/51,
1960).

Since then, this division became the basis of the chronological system that was used
for the whole of Greek mainland and the islands. Various sub phases that were mainly
related to regional assemblages were added to this system and all of them were supported
with numerous new radiocarbon dates and studies of ceramic assemblages which
contributed to relative chronology schemes that defined even more the time limits of each
phase and sub phases (Thessaly: Miloj¢i¢ and Hauptmann 1969; Hauptmann 1981; Otto
1985, Aegean: Renfrew 1972, Coleman 1992; Sampson 1993; Macedonia: AcAdvng 1992,
Peloponnese: Phelps 1975; Deutch 1978, Attica: [MavteAiSov-Tké@a 1997, generally for
Greece: Treuil 1983; Treuil et al.1989).

In the last 30 years a number of new chronological syntheses had emerged
concerning the Neolithic period of various parts of Greece (Thessaly, Macedonia, Crete). The
chronological scheme of Demoule and Perles® (Demoule and Perles 1993) is still considered
today as a sound basis for a refined system for the Northern Greece (Andreou et al 1996:3,
table 1), which is widely accepted by everyone working especially in Northern Greece in the
last 20 years. The chronology suggested by Gallis some years ago (I'aAAng 1996) was also
based on Thessalian material as the other two systems proposed by scholars working for
several years in the area (Alarm-Stern and Dousougli-Zachos 2015; Reingruber et al. 2017).
The synthesis of Papadimitriou (ITamadnuntpiov 2010 :20) instead was based on material
from almost the whole of Greece while Tomkins proposes a chronological scheme heavily
formulated by excavations in Crete and the Aegean but it seems to apply for the mainland
too (Tomkins 2009).

In almost all of these chronological systems, there are three main periods, the Early,
Middle and Late Neolithic plus two additional controversial phases, the Aceramic or
Preceramic phase and the Final/Chalcolithic period. The chronological system used in this
thesis is bass on the most recently proposed schemes (Andreou et al.1996; T'aAAnig 1996;
[Mamadnuntpiov 2010; Reingruber et al.2017) and it comprises of the following phases (table
5.1):

7 Early Ceramic, ProtoSesklo, ProSesklo
8 This chronological system was based on previous system and work that was presented a few years ago (
Gallis and Demoule 1988, Demoule et al.1991)
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Period Name Dates in BC
Aceramic/Preceramic 7000-6700/6600

Early Neolithic 6700/6600-5800/5600
Middle Neolithic 5800/5600-5400/5300
Late Neolithic I 5400/5300-4900/4800
Late Neolithic I 4900/4800-4500
Chalcolithic/Final Neolithic 4500-3300/3100

Table 5.1.Chronological scheme used in this thesis (after Andreou et al.1996; TaAAnig 1996; Mamadnuntpiov
2010; Reingruber et al.2017)

The so called Aceramic or Preceramic phase covers the chronological period from
7000 to 6500 BC ([Mamadnuntpiov 2010) or from 6800-6500 BC (I'aAAng 1996). Though
controversial this phase which precedes the Early Neolithic period, has been proposed for
Thessaly (Milojc¢i¢ 1956a,1956b,1960,1973; Milojci¢ et al.1962; Ocoxapng 1958,1967,1973;
Wijen:1981; Oeoxdpng 1976), Peloponnese (Jacobsen 1969;Vitelli 1993; Perles 2001) and
Crete (Evans 1964,1971; Efstratiou et al.2013; Tomkins 2007,2008; Douka et al.2017). This
early phase represents a habitation layer with no pottery at all although the use of clay
objects is common and the rare presence of sherds in these layers were attributed to
stratigraphic disturbances due to post-depositional factors (Milojci¢ 1962:14; Vitelli 1993).
Overall, the existence of a pre-pottery phase both in mainland and in Crete are usually either
accepted and cautiously received or criticized and rejected; the relative bibliography is
numerous and cover all different arguments (Bloedow 1991, 1992/93; Demoule and Perles
1993; Gimbutas 1974:282 Runnels 1995; Bailey 2000; Reingruber 2005, 2008, 2011, 2015;
Reingruber and Thissen 2005, 2009).

The Early Neolithic (6800/6500-5800/5600 cal BC) is a rather long period and
relatively quite well documented in Greece. Although the last 50 years the number of the EN
sites have increased significantly, there is a lot of ground to cover in terms of the number of
sites investigated and materials studied which relate to the Neolithic way of life in Greece
and the issue of the indigenous or exogenous character of the period (Douka 2017; Perles
2001; Kotsakis 2001, 2002, 2003). Early Neolithic sites are less in number than any other
Neolithic period in Greece and so far much better documented in Thessaly and in Macedonia
than in the other parts of Greece.

The succeeding Middle Neolithic period is a rather short period in duration covering
a time span of 300-500 years (5800/5600-5400/5300 cal BC)°. The Middle Neolithic period
is represented by the settlement of Sesklo in Thessaly investigated in the past by Tsountas

9 CfTable 1
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(1908), Theocharis (@eoxapng 1968, 1969, 1971, 1972, 1973B, 1976a, 1976, 1977q,
1977p) and Kotsakis (Kwtodkng 1981) and defined as “Sesklo Culture”. During this period
there seems to be only minor changes in architecture and settlement patterns with a
continuation of traditions initiated in the Early Neolithic (Fowler 1997:243).

The following Late Neolithic period is the most well studied period of the Greek
Neolithic. Recent excavations in the mainland and the Aegean islands have provided us with
a vast amount of information regarding settlement patterns, architecture and everyday way
of life. Moreover, pottery studies and radiocarbon dates have allowed researchers to
construct new and more detailed chronological schemes for the phase. During this period,
habitation is dense not only in Thessaly but also in other parts of Greece such as Macedonia
and the Aegean islands, that had remained either sparsely populated or complete empty in
the past ([Tamadnuntpiov 2010:20). Settlement types are either flat (reaching the size of 100
acres) or tells, which were formed by superimposed layers of continuous habitation in the
same area (ibid.20) while some settlements are marked by ditches and palisades (ibid.20);
the period is, additionally, characterized by more complex forms of socioeconomic
organization. From the 1950’s the period of the Late Neolithic was subdivided into a number
of phases which are based on various ceramic types. Theocharis recognized three Late
Neolithic subphases (@coxdapng 1981) while Milojc¢i¢ and Hauptmann (Hauptmann 1981;
Milojci¢ and Hauptmann 1969) had suggested the existence of five. The system was revised
by Otto who added some more subphases in the Late Neolithic (Otto:1985) as did Gallis and
Demoule (Gallis and Demoule 1988). Coleman (1992) and Sampson (1993) based on data
from their excavations in various Aegean sites, they proposed the division of the Late
Neolithic into two subphases (Late Neolithic I and Late Neolithic II) and the division of the
Late Neolithic I into two subphases (Late Neolithic Ia and Ib) (Sampson 1993). Almost all of
the latest chronological schemes (ITamadnuntpiov 2010; F'aAArg 1992, 1996; Reingruber
2017) propose the existence of two Late Neolithic phases where Late Neolithic I lasts almost
500 years (from 5500/5400 to 5000/4800 BC and Late Neolithic Il phase has a duration of
300 or 400 years and lasts until 4800 or 4500 BC1O.

Towards the end of the Late Neolithic period (from 4800 or 4500 BC until 3300 BC) 11
some major changes (introduction of metallurgy!?, new ceramic types, expansion of
exchange networks, agricultural economy and ideology) there have recognized that led
many researchers to distinguish a separate phase between the Late Neolithic period and
Early Bronze Age. Weinberg (1970), Renfrew (1972), Diamant (1974) and Phelps (1976,

10 The Late Neolithic I of Thessaly is also referred as the “Pre-Dimini” phase, the Late Neolithic II as “Classical
Dimini” and the Final Neolithic/Chalcolithic as “Post-Dimini” phase (@goxdpng 1973, FaAArg 1992, TaAANg
1996)

11 Most scholars believe that the beginning of the Chalcolithic should be placed at 4500 BC while Aslanis puts
the beginning of this phase even higher, in 4800 BC (AcAd&vng 1993,1998,2007)

12 McGeehan-Liritzis 1996;Zd&yo¢ 2010
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2004) introduced the term “Final Neolithic” to define these cultural horizons in the regions
of Attica, Euboea, in some parts of the Cyclades and the Peloponnese. This terminology was
accepted by some scholars (Vitelli 1993) but others believe that this phase should be called
Late Neolithic and not defined as a separate phase (Coleman 1992; Sampson 1989, 1993).

For the same period, and especially for Thessaly and Northern Greece, the term
“Chalcolithic” is also used, following a Balkan terminology13. This term was first used by
Wace and Thompsonl# (1912:22) and later by scholars like Mylonas (1928), Weinberg
(1947) and Miloj¢i¢ (1959:24) who based their remarks on ceramic differentiations derived
from excavated settlements. Over the years many scholars have expressed different opinions
regarding the employment of the term “Chalcolithic” (Schachermeyr 1976; Demoule 1989;
Treuil et al.1996). The criteria for the definition and use of this term in Northern Greece have
been given by Aslanis (AcAdavng 1993,2003) who states that the period lasts from 4800 to
3300/3200 BC 15 (AoAdvng 1993:139, 2003) and it has distinctive social and economic
features (2003:41). He also suggests that the term in order to be distinctive it has to
represent “a group (an amount) of activities, different or differentiated from those of the
previous Neolithic and the following Early Bronze Age periods” (2003:37) such as the
introduction of metallurgy, craft specialization, wide range exchange networks and change
in settlement patterns (introduction of palisades and systems of ditches in many
settlements) that are seen in a great number of settlements in Northern Greece (AoAdavng
1993:135-138).

In this thesis the use of this term is accepted for Northern Greece and Thessaly, it
appears in the proposed timetable (table 5.1) alongside the term “Final Neolithic” and marks
the period between 4800-3300/3200 BC. In the next chapter, which is related to the research
of the Neolithic period in Western Macedonia, the term “Final Neolithic” will be extensively
used as it is the most used term by scholars working in Northern Greece.

13 Qver the years many studies have appeared in the Balkans concerning the Chalcolithic period or Eneolithic
as italso known in these countries (for Romania:Dumitrescu 1982; Morintz and Roman 1968; Dragomir 1983;
for Albania: Korkuti 1995; for Bulgaria: Gaul 1948; Sherratt 1981; Todorova 1978,1986,1995).

14 Wace and Thompson reported also the existence of bronze items in the third layer in the settlement of
Rachmani. According to them these items could not fit to either of the two phases B and C and therefore they
should be included in another phase (Wace and Thompson 1912)

15 For more information concerning the sub-phases of the Chalcolithic period and their duration see Aslanis
1993
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6.1. Geography of Western Macedonia

The administrative region of Western Macedonia is of the thirteen admistrative regions of
Greece.It is surrounded by the administrative region of Epirus in the west, of Central
Macedonia in the east and Thessaly in the south and it consists of the prefectures of FLorima,
Kozani, Kastoria and Grevena!e.

The geographical region of Macedonia is one of the nine geographical regions of
Greece. It is surrounded by the geographical region of Thrace in the East, the Epirus in the
West and Thessaly in the South. The eastern physical border of the region is the river Nestos
and its’ western border the mountain range of Pindos. The northern limits of Macedonia are
defined by the political borders with the countries of Bulgaria, Republic of Northern
Macedonia and Albania while its coastal area is surrounded by the Aegean Sea.

The region of Western Macedonia can be characterized by a striking geographical
diversity. The largest part of the area is mountainous and include the highlands of Grammaos,
Smolikas and Timfi which belong to the Pindus range and form the physical border with the
region of Epirus. The mountain Voras is situated in the northern part of the region while the
Vermion Mountain lies in the middle of Western Macedonia. The southern boundaries of
Western Macedonia are marked by the Pierian Mountains which divide Western Macedonia
from Thessaly. These mountains form a number of attractive basins which in the northern
part of Western Macedonia are: the basin of Prespes and its lakes and the basins of Pelagonia
and Eordaia with the four lakes of Zazari, Chimaditida, Petron and Vegoritida. In the western
part of the region lies the basin of Orestida with the lake Orestias, the Basin of Upper
Aliakmonas River and the basin of Kozani. The geophysical character of the region includes
also the two long rivers of Aliakmonas and Axios which are crossing the Western Macedonia
both ending in the Thermaic Gulf and the Aegean Sea.

6.2. Research history of the Neolithic period in Western Macedonia

The research of the prehistoric past in Western Macedonia is not independent of that of the
the rest of Macedonia and Greece. Therefore this preview of the research history of the area
cannot exclude references to the rest of the Macedonia. In this chapter, particular reference
will be given to the research that concern the Neolithic period and the Early Bronze Age
while there will be no mention at all to the research about the pre-Neolithic past of the area
(fig. 6.2.)

The investigation of the prehistory of Western Macedonia and especially the Neolithic
and the Bronze Age had started more than a century ago by small scale surveys, the opening

16 http:/ /www.kedke.gr/uploads2010/FEKB129211082010 kallikratis.pdf Last visit 04/01/2017
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of trial trenches and a few short articles, which however was gradually transformed to a
more meaningful research of the prehistoric past with large scale excavations, characterized
by interdisciplinary approaches. Two phases of this kind of research can be distinguished.
During the first phase, the majority of the research is not ascribed to Greek Archaeological
Service but to the work of allied forces been in the area and to scholars from foreign schools
that were working in the region from the end of 19th century until the 1930’s.

In 1898 and 1899 the Russian Archaeological Instiute of Istanbul conducted a small
scale excavation in the village of Patele (now Aghios Panteleimonas) in the Prefecture of
Florina. In the cemetery that was lying some hundred metres north from the lake Vegoritida,
the Russian archaeologists excavated 376 tombs that belong to the Early Iron Age (Akapdtn-
BeAévn 1987:105, Heurtley 1939:100-105, Chrysostomou et al.2015). The research in the
cemetery continued a century later (2001) with the investigation of 18 burial tombs that
contained hundreds of burials (Chrysostomou et al.2015:27; Chrysostomou and Giagkoulis
2016:7)

The first excavations in Macedonia in the 20th century started during the First World
War when the allied armies of the Salonica Campaign (French and British troops) had to dug
out military trenches in prehistoric mounds outside of the city of Thessaloniki. The allied
armies formed Archaeological Services with professional archaeologists that they conducted
several surface surveys and small scale excavations in those mounds (Pwpiomoviov 2014).
[t is remarkable that some of the archaeologists that worked in these excavations during the
war years, decided to return in the area after it’s end to explore in more detail the prehistory
of this archaeologically unexplored land (e.g Casson and Heurtley).

At the end of First World War, Stanley Casson and Walter Heurtley, both members of
the British Archaeological School, excavated the sites of Tsaousitsa and Kilidir in Macedonia
(PwplomovAov 2014:33). Casson considered his excavation to be the first “scientific”
excavation in Western Macedonia (Casson 1919-21) and he quite regularly published the
results of his work (Casson 1921, 1924, 1925, 1926a). His monograph Macedonia, Thrace
and Illyria (1926) is the first synthesis of the Iron Age in the area (Wardle 2014:47). His work
was followed by Walter Heurtley, who set the foundations for the research of the prehistory
in Macedonia. He investigated several sites in Central and Western Macedonia between 1924
and 1931 (including Armenochori in the Florina Prefecture) and published the results of his
research in 1939 under the title Prehistoric Macedonia (Heurtley 1939; Wardle 2014; ITantna
2014:110); it is a volume where he had listed all the known prehistoric settlements of the
area. Moreover, Heurtley excavated the tell of Armenochori (modern Prefecture of Florina)
in 1931 where he talked about three settlements. The lowest one (I) was dated to the
Neolithic period while settlements Il and Il were ascribed to some late phases of the Early
Bronze Age of the area (Heurtley 1939:59-60)
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In the 1930’s, Antonis Keramopoulos, professor of Archaeology at the University of
Athens, surveyed too Western Macedonia and especially the areas of Kozani and Kastoria.
He carried out surface surveys in the 1930’s and excavated some sites in area of Tsotili
(Kozani prefecture). He also started a small scale excavation - during 1938 and 1940 - in the
Neolithic settlement of the Dispilio near to Lake Orestias (KepapdmovAog 1937, 1938). His
excavation in Dispilio was the first lakeside settlement reported in Greece, a site which is
still being excavated by the staff of the Department of Archaeology of the Aristotle University
of Thessaloniki.

During the 1940’s and 1950’s there were no investigations in Macedonia conducted
by the Greek Archaeological Service. The Second World War and the Civil War that followed
together with the economic depression that tantalized the country were the main reasons
for the halt of the investigations and excavations. However, there are some reports of small
scale excavations by German soldiers during the German occupation of Greece in various
sites in Macedonia (PwuomovAov 2014, Schachermeyr 1955).

A new period of research begins in the 1960’s that is being continued until now. After
a very long hiatus, slowly and gradually the number of the excavations in prehistoric
settlements rises. Some sites that are going to be investigated are known from previous
surface surveys but at the same time, a lot of newly found settlement are being investigated.
Foreign scholars and agencies started a new era of collaboration with the Greek authorities
and established joint expeditions in various sites in Macedonia. Also, the local Archaeological
Services have conducted numerous excavations, mainly rescue, and at the same time, a lot of
excavations of prehistoric settlements were led (and are still being led) by professors of the
Aristotle University of Thessaloniki.

The Greek - British collaboration in Western Macedonia (Greek Archaeological
Service and British School at Athens) that began with the excavation of the Early Neolithic
settlement of Nea Nikomideia (Bintliff 1976; Pyke and Yiouni 1996; Rodden
1962,1964,1965) continued with the research of the settlement in Servia where Heurtley
had collected some surface finds some decades ago (Heurtley 1932, 1939). The three seasons
excavation (1971-1973), led by Cressida Ridley and Katerina Romiopoulou, revealed a
settlement that was occupied during the Middle Neolithic, Late Neolithic and the Early
Bronze Age and had affinities with other regions such as Thessaly, Eastern Macedonia and
Albania (Ridley and PwptlomovAov 1972,1973,1974; Ridley and Wardle 1979; Ridley et al
2000; Wardle and BAaxodnuntpomoviov 2000; Wardle 2014).

From the 1980’s until nowadays, the research of the prehistoric past in Macedonia
has changed a lot. The department of History and Archaeology of the Aristotle University of
Thessaloniki has conducted a lot of excavations in all over Macedonia. Most of them started
in the 1980’s and 1990’s and are still being continued. Also, a lot of rescue excavations in
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Western Macedonia, conducted by the local Archaeological Services, revealed a great
number of prehistoric settlements, of whom a rather big number has been excavated or is
still being excavated until today.

The majority of data concerning the Neolithic period, and especially the Late Neolithic
period in Western Macedonia, comes from the investigation in the prefecture of Kozani. In
the 1980’s the local Archaeological Services initiated two research programs in the area. The
first one, that was conducted in the area of the artificial lake of Polyphytos (Kitrini Limni
basinl?) and later covered the whole area of the middle zone of the Aliakmonas river,
included surface surveys and trial excavations that had revealed more than 150 prehistoric
settlements dated from the Early Neolithic to the Early Iron Age (Xovdpoyidvvn-Metokn
1990, 1993, 1999, 2009a, 2012a, 2012b, 2012c, 2012d, 2014; Zwwta kat Xovépoylavvn-
Metoxn 1997; Kapauntpouv 2014). The available data show that there was an increase in the
number of settlements during the Middle Neolithic, the Late Neolithic and also during the
Bronze Age Xovdpoyidvvn-Metokn 2007). In the Early and Middle Neolithic periods,
settlements appear to be found in the plateaus or in areas of low elevation while in the next
periods, Late Neolithic and Final Neolithic, settlements appear to be founded in hills or in
high elevation areas (XovSpoyiavvn-Metokn 2009).

The aim of the second program was to record and excavate the settlements that were
located in the expansion zone of the coal mines of the area of Mavropigi, Pontokomi and

Kleitos and to study the paleoenvironment of the area (Kapaunitpov-Mevteoién 1987;
dwTadng 1988).

Up to 1987 fourteen prehistoric sites were recorded in the area of the Kitrini Limni
basin, One of them, the Megalo Nisi Galanis, was excavated from 1987 to 1989 and from 1993
to 1994 (Zwta et al 1993; Fotiadis et al 2000:217). Rescue excavations at the site, that was
located in a small mound in the Kitrini Limni basin, revealed the remains of a prehistoric
settlement that was occupied from the end of the Middle to the end Early Final Neolithic
periods and probably the Bronze Age (Pwtiadng kot Xovépoywavvn 1997; Fotiadis et
al.2000:218).

The site of Toumpa Kremasti Koiladas, that is situated 15 km northwest from the
modern city of Kozani, was investigated in 1996, 1998 and in 1999 (Ziwta 2001, 539- 540;
Xov8poyidvvn-Metokn 2001,2009:67-69). The rescue excavation in the slightly elevated
mound revealed a settlement that was inhabited during the Late Neolithic and according to
some indications also at the Early Bronze Age (Xov&poyiavvn-Metoxn 2009b). Three ditches

17 The basin of Kitrini Limni is situated in the area south of the modern city of Ptolemaida, between the
mountains of Askion and Vermion. It is an area with an average altitude of 670-750m and until recently
covered by marshes and called Sari-Gkiol (Turkish name that means Yellow Lake) (Kapaurtpov-Mevteoidn
2014:233).
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and more than 300 pits of various sizes and depths that contained pottery sherds, fragments
of clay architectural elements, human bones, animal bones, bone tools, ground stone tools,
chipped stone tools and figurines (Xovdpoyidvvn-Metokn 2009b) have been investigated.

One of the largest rescue excavations in Greece is that of Kleitos outside of the modern
village with the same name. The excavations lasted 5 years (2006-2010) and there were
revealed two neighboring settlements that covered an area of 23 acres and that can be dated
to the late 6t mil BC and in the 5th mil BC (Xov8poyiavvn-Metoxn 2010a; Zwwta et al. 2013;
Ziwta 2009,20144a, 2014b:323). The settlementKleitos 1 was a flat-extended settlement and
it was inhabited during the Late Neolithic I (Ziwta 2014b:323) while the settlement Kleitos
2 was located on alow mound and it was inhabited during the Late Neolithic II and the Final
Neolithic (ibid:327).

Many small scale rescue excavations enriched our knowledge about the prehistory of
the area. The excavation at Pontokomi revealed some habitation layers from the Early and
Middle Neolithic (Kapauntpov-Mevteoién 2002:626, 2014:237,244). In Kasiani Lavas
Servion, Kriovrisi Kranidion, Toumpa Koilada Agiou Dimitriou, Paliampela Roditi, Xirolimni
and in Varemenoi Goulon there have been also found Early Neolithic habitation layers
(Kapapnitpov-Mevteoidn 1987, 2000,2001,2014; Zwwta-Xovdpoylavvn-Metokn 1997;
dwTadng kat Xovdpoyidvvn-Metdkn 1997; Xovépoyiavvn-Metokn 1995, 2002,2004;
Kapaunitpov-Mevteoidn et al.2014). Moreover, two Bronze Age cemeteries, one in
Xeropigado (Zwta 2007) and one in Tourla Goulon have been excavated (Ziwto kot
Xovdpoylavvn-Metokn 1997:36-40; Ziwta 2007).

The recent rescue excavations at Mavropigi-Fillotsairi revealed a settlement that
belongs to the Early Neolithic (Kapapntpov-Mevtesidn 2007a, 2014; Karamitrou-
Mentessidi et al. 2013, 2015). According to the excavator, the settlement is ‘so far the only
fully exposed and systematically investigated Early Neolithic settlement in Greece’
(Karamitrou-Mentessidi 2015:67). Three occupation phases have been recognized. The first
one started in the early phases of the Early Neolithic, just after 6600 cal BC, the second one
falls between 6400 and 6300 BC and the last one starts just before 6.200 BC and ends at
around 5900 BC. (ibid: 68). It's noteworthy to mention that the absolute dates of Mavropigi-
Fillotsairi fall into the same period with other Early Neolithic sites of Macedonia like Axos,
Giannitsa B, Paliampela Kolindrou and Varemenoi Goulon in the Kitrini Limni basis (ibid:68,
Maniatis 2014:207)18,

In the Grevena prefecture the surface survey led by Nancy Wilkie from 1987-1990
gave important information about the habitation of the area. There have been found almost

18 Karamitrou-Mentesidi believes that this settlement maybe earlier from the one at Pontokomi and Xirolimni
(Kapapntpov-Mevteaidn 2007a:524)
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400 sites that date from the Early Neolithic period until modern times. At least 318 of them
are assigned to prehistory (Wilkie 1993, 1999; Wilke and Savina 1992, 1997) with 13 of
them belonging to the Early Neolithic (Wilkie 1993, 1999; Andreou et al.1996). Wilkie and
Savina (1997) had noted the rather high number of the Early Neolithic sites, the small
number of Middle and Late Neolithic sites and the rise the number of sites during the Late
Bronze Age. Later, the number of the Early Neolithic sites has been increased (19) due to the
intensive research by Karamitrou-Mentesidi in the area (Kapauntpov-Mevteoidn
2007a:533-534). Although the Early Neolithic sites in Kozani and Grevena are more than 40,
only a few of them so far have been excavated and usually in small scale (Kapapntpov
2014:233,244-247).In Grevena, only two Early Neolithic sites have been investigated. These
two partially excavated settlements in the area of Knidi - Kremastos and Matsouka Raxi - are
situated in hilltops and they were both inhabited at the end of Early Neolithic (Tov@eéng
1998; Kapauntpov 2007b).

In the prefecture of Kastoria, there are at least five excavated Neolithic settlements.
All of them belong to the Neolithic period and are situated near to Lake Orestias.

The research at the Neolithic settlement of Dispilio was relaunched in 1992 by the
Department of History and Archaeology of Aristotle University of Thessaloniki and it is
continued until nowadays. The excavations revealed a lakeside settlement that was
inhabited during the Middle and Late Neolithic period (®akopéAAng ka Maviatng 2002;
Facorellis et al.2014; Xovppouliadng 2002). There are some indications that the settlement
was inhabited during the Early Neolithic (Zw@povidov 2002:205) and also in the Late
Bronze Age and Iron Age (Ztavpidomoviog & Xiavog 2009:63). During the excavations,
thousands of piles, post holes, clay architectural elements (hearths and ovens), bone tools
and ornaments have been found (Xovppouliadng 2002; Ztpatovin 2002; Yavtidng 2006;
Xatlntoviovong 2006). The settlement of Dispilio was the only lakeside settlement
excavated in Greece until the beginning of the recent excavations at the lakeside settlements
in the Amindeon area.

The excavations outside of the modern village of Avgi from 2002 to 2008 by the
Archaeological Service of Pella (IZ’ Ephoreia of Prehistoric and Classical Antiquities) brought
into light a Neolithic settlement that was inhabited for almost 1000 years. The research
revealed three habitation phases (Avgi I to III). The first habitation phase (Avgi I) can be
ascribed to the late Middle Neolithic - Late Neolithic I period, the second one (Avgi II) to the
Late Neolithic I-II period and the latest phase (Avgi III) to the Late Neolithic II period
(2tpatovAn 2004,2006,2010,2011; Stratouli 2013).

Important information about the Neolithic past of the region comes from the rescue
excavations at the sites of Kolokynthou and at Trita Koromilias. The excavation at
Kolokynthou revealed part of a riverside settlement with two habitation phases, a late
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Middle Neolithic /early Late Neolithic and third one that belongs to the Final Neolithic
(Toovykapng et al.2004). The first evidence from the research at Trita Koromilias is
providing us with important information about a Late Neolithic settlement situated near to
the old banks of the river Aliakmonas®. Moreover, a recent excavation at Piges Coromilias
Cave revealed the use of this cave repeatedly by mobile groups at the final stages of the
Middle Neolithic and at the beginning of the Late Neolithic and during the late and post-
Byzantine period (Trantalidou et al.2011; Trantalidou and Andreasen 2015).

In the Florina Prefecture, the research of the prehistoric past had stopped in the
1930’s with the excavation of Armenochori by Heurtley. Almost 50 years later, a surface
survey that was conducted in the areas of Amindeon and Florina, raised considerably the
number of the prehistoric settlements of the region (TpavtaiiSov 1989; Kokkinidou and
Trantalidou 1991). In this survey, there is also a short mention to the lakeside settlements
found in the area (TpavtaAiSov 1989:1595) that will be investigated two decades later.

Investigations during the 1990’s were rather sparse with only two excavations
carried out in prehistoric settlements. A rescue excavation outside of the village of Filotas
near Amindeon brought to light the first Early Neolithic settlement in the area. The
excavation of Armenochori was resumed after almost 60 years (Xpvocootopov 1998) and the
new investigation confirmed the existence of the Final Neolithic layers that have been
mentioned by Heurtely and were strongly criticized by Rene Treuil (1986). The excavation
revealed seven successive layers from the Chalcolithic/Final Neolithic to the Middle Bronze
Age. The eighth layer was ascribed to the Chalcolithic period, layers 3-7 to the Early Bronze
Age and the second layer to the Middle Bronze Age (Xpvoootopov 1998:337). In the same
decade, a rescue excavation outside of the modern village of Filotas near Amindeon brought
to light the first Early Neolithic settlement in the area (Zwwta kat Mooyakng 1997).

In the last fifteen years the expansion of the coal mining zone of the Public Power
Corporation outside of the village of Anarghiri led to intense surface surveys and the carrying
out of small and large scale rescue excavations in the area. So far there have been found at
least 54 sites between the four lakes of the area (Petron, Zazari, Vegoritida and Chimaditida)
that can be dated from the prehistoric to the late historic periods ( Chrysostomou et al
2015:26). Systematic investigations have shown that during the Neolithic period the
settlements were founded along the lakeshores, in low plateaus and in flat ground. Thirteen
sites can be attributed to the Early Neolithic, fifteen sites belong to the Middle and Late
Neolithic and twelve to the Final Neolithic period (Chrysostomou and Giagkoulis 2016:6).
Moreover, during the Early and Middle Bronze Age there is an increase in the number of the
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sites that are located in the lakeshores or in on low hills near nearby marshes (Chrysostomou
etal 2015:26).

One of the most important aspects of this large scale research is the investigation in
the lakeside settlements of the area in the south part of the prefecture. So far, eight
permanent dwellings have been documented in the area around the modern town of
Amindeon and there are indications that 19 more sites can be characterized as lakeside
(ibid.26-27). The majority of these lakeside settlements are concentrated in the area north
of the Lake Chimaditida and in its northern shore or in marshy areas in the plain close the
lake (ibid.26).

Four dryland settlements (Sotiras V, Anarghiri IXa, Anarghiri XI, Anarghiri XIIIa)
(ibid.26) have been so far excavated. The majority of them are situated in the area close to
the village of Anarghiri, in the expansion zone of the coal mine. Their common characteristic
is the existence of settlement delimitation features such as ditches (simple or complex) and
circular or oval palisades (ibid.26).

The settlement of Anarghiri [Xa was established in a low mound in the early 5t
millennium BC in the marshy area of Lake Chimaditida (ibid.29). Besides the wooden
palisade that encircled the settlement, the investigation yielded a destruction layer of a two
storey building that can be dated to the second half of the 5t millennium BC (ibid.29).The
study of the osseous artifacts showed that in this settlement took place a lot of productive
activities e.g. leather and hide working and that its’ inhabitants hunted and practiced fishing
in the lakes of the area (Arabatzis 2016).

However, the oldest wetland settlement seems to be Limnochori II that was founded
during the Middle Neolithic and it was inhabited until the Final Neolithic. There have been
found dispersed wooden elements throughout the settlement that have been attributed to
the Middle Neolithic habitation layers. During the Late Neolithic the structures were
organized in groups of two or three in raised platforms in the lake while in the Final
Neolithic the settlement transformed into a dryland one (ibid.28).

The wetland settlement of Anarghiri III was founded in the second half of the 6t
millennium BC and it was abandoned at the end of the 4th millennium BC when the settlement
became dryland (ibid.28) The investigation (two destruction layers and a wooden floor)
showed that in the two storey structures of the settlement they all main household activities
(cooking, grain grinding, storing and preparing of the food) took place while livestock was
housed in the lowest floor (ibid.28).

Significant information about the habitation in the wetland environment in the area
can be obtained from the research at the sites of Rodonas, Limnochori III, Anarghiri I and



43

AnarghiriIV. The settlement of Limnochori IIl was inhabited for almost 500 years in the Final
Neolithic (ca. 4500-4000 BC) while its dwellings were built on a single platform (ibid.29).
The limited investigation in Anarghiri [V revealed a settlement that was inhabited from the
early 4th millennium BC to the late Byzantine period (ibid.29). The site of Anarghiri [ was
occupied during the Early Bronze Age and it was destroyed by fire at circa 2000 BC ( ibid.29)
while the Rodonas II site was first inhabited in the early 5t millennium BC and its habitation
lasted for almost 6000 years (ibid.29). One of the lately excavated lakeside settlements in
the area is the site of Anarghiri [Xb, which will be described in the next chapter.

Concluding, it seems that the Neolithic settlements in Western Macedonia appear
almost at the same time as in Thessaly (Maviatng 2014:209-210). There seems to be a
continuous habitation from the Early Neolithic to the Late Bronze Age (1700/1600-
110/1050 BC). The number of settlements gradually increased especially during the Late
Neolithic where there seems to be a concentration of settlements in the region of Kozani and
Grevena. Settlements appear both in the plains and in high elevation areas but also in the
wetlands especially during the Late Neolithic period. During the Final Neolithic/Chalcolithic
period the habitation still continues (Andreou et al. 1996:202) but the radiocarbon dates
show a gap in the habitation of the region in the 4t mil BC, a phenomenon that has been
already observed in the whole area of Macedonia (Maniatis 2014).
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7.1. History of research and site location

The last fifteen years the Archaeological Service of Florina has conducted extensive surface
surveys and rescue excavations in the area of the Coal Mining Zone of Public Power
Corporation S.A-Hella in the Amindeon basin which is situated in the southern part of the
Prefecture of Florina in Western Macedonia. This enormous project, that came to an end in
2017, brought into light new evidence about the prehistoric habitation in Western
Macedonia and especially in the Four Lakes region (Lake Zazari, Lake Petron, Lake
Chimaditida, Lake Vegoritida) (Chrysostomou et al.2015). During this project 54 settlements
have been found that are dated from the Early Neolithic to the late historic periods (ibid).
Many of these settlements can be characterized as lakeside as they were established in the
lakeshores or in the marshy areas of the above aforementioned lakes. (fig.7.1, fig.7.2).

One of the excavated settlements in the region of the Four Lakes is the Anarghiri [Xb
settlement, which is named after the modern nearby village of Anarghiri, it was situated in
the northeastern banks of Lake Chimaditida that was probably bigger in size during the
Neolithic period. The investigation started in July 2013 and it was continued with intervals
until the end of 2017. During five excavation seasons, 17,410 square metres have been
excavated with the main investigation been focused in the trenches that were located east of
the modern drainage canal that rans diagonally through the settlement (fig.7.3.). The
peripheral trenches were excavated down to the natural bedrock while the central trenches
were partially excavated. Due to this excavation choice, the deep Late Neolithic layers
situated in the centre of the settlement were barely excavated, making the study of the
stratigraphy of the settlement a difficult task.

The excavation of the site yielded some impressive and unique architectural features
in the periphery of the settlement, that are described as trackways (Giagkoulis in press)
together with and thousands of portable finds such clay figurines, textile processing
equipment, ground stone tools, chipped stone tools (Papadopoulou 2018) and bone artifacts
(Arabatzis 2016b, 2017,2018).

7.2. Chronology and stratigraphy

The chronology of the settlement has so far been determined by a series of C14 dates derived
from 80 charred wood samples and fragments obtained from piles from the architectural
structures. These were dated with the AMS method in the University of Bern Laboratory in
Switzerland. Radiocarbon dates (fig.7.4 and 7.5) show that the earliest habitation of the site
should be assigned to a transitional phase between the Middle and Late Neolithic I period (c.
5500-5.400 cal BC). The succeeding Late Neolithic I period (c. 5.400/5300-4900/4800 cal
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BC) is documented by a series of dates from almost all of the excavated areas and indicate
the first systematic and extended wetland habitation phase of the settlement. The following
Neolithic II period (c. 4900/4800-4600/4500 cal BC) is not so well documented since only
3-4 C14 dates can be attributed to this period. This apparent chronological gap could be
interpreted either as a hiatus in the occupation of the site or as the result of the charred wood
sampling process. The rest of the dates indicate an almost continuous habitation of the
settlement during the Final Neolithic and throughout the second half of the 5t mil BC, ending
around 4200 BC. It seems possible that during this phase, the habitation was moved to dry
land although it must have been still close to the lake banks. Moreover, there is some scant
evidence from the disturbed upper stratigraphic layers for a short habitation phase during
the Early Bronze Age (3200-2200/2000 BC), characterized by the presence of a mixed Final
Neolithic and Early Bronze Age archaeological deposit.

The final study of the stratigraphy of the site and the preliminary results that are
presented below was a team work undertaken by the author, Stella Papadopoulou and
Tryfon Giagkoulis, all of them long term members of the Anarghiri [Xb excavation team and
PhD candidates at the Institute of Archaeological Sciences in the University of Bern. Due to
the large excavated area, the study involved selected trench profiles in the northern, central
and southern parts of the settlement. According to the preliminary study of the stratigraphic
sequence of these trenches, five layers have been observed on the settlement. The
distribution of the C14 samples in these layers was of crucial importance in order to specify
the difference chronological periods and habitation phases of the settlement. The first layer
(I) is characterized by the presence of Early Bronze Age/ Final Neolithic pottery, the second
(IT) and third (III) layer are attributed to the Final Neolithic (Chalcolithic) period while the
fourth (IV) and fifth (V) layers belong to the Late Neolithic period (table 7.1, fig.7.6).

Layer Chronological period
[ FN/EBA
I1 Final Neolithic
I11 Final Neolithic
IV Late Neolithic II (?)
\Y Late Neolithic |

Table 7.1. Stratigraphic layers and their attribution in chronological periods
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Chapter 8 - Antler working techniques

‘Technique is really personality.

That is the reason why the artist cannot teach it,
why the pupil cannot learn it, and why the aesthetic
critic can understand it’.

Oscar Wilde
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The manufacture and the shaping of the antler artifacts required technical skills, often a lot
of physical strength but mainly knowledge of all the widely known techniques. In this
chapter, they are presented briefly the manufacture techniques that have been used in the
Anarghiri IXb assemblage.

The most common techniques used for the extraction of the blank or for the
preparation of the raw material are: the ‘groove and splinter’ technique, the percussion, the
flexion breakage and sawing. In the case of Anarghiri IXb the most frequently used technique
in the assemblage is the percussion technique. It required the use of a sharp edged stone
tool, usually hafted, which was struck against the worked material usually at an acute angle.
This technique was used mainly for the detachment of tines from the rest of the antler or of
beam segments from the main beam. It was usually applied around the circumference of the
worked material in order to prepare it for the application of the flexion breakage technique.
In most cases, the outer part of the antler, the cortical bone, was gradually thinned through
the percussion and then when the inner spongy tissue was reached, the antler was cut off at
the desired length through the flexion breakage. The use of this technique is also attested in
the manufacture of the sleeves as it was used in order to facilitate the shaping of the shaft
holes as through this technique the manufacturer could gain time and effort by remove
quickly the cortical bone before perforating the spongiosa (fig.8.1).

The ‘groove and splinter’ technique was used already from the Upper Paleolithic
and the Mesolithic period (Clark and Thompson 1953) and it is considered as the first
technique that was used for the manufacture of antler tools (Baumann and Maury
2012:601). It is a rather controlled technique as it produces less waste (Olsen 1984) and in
Anarghriri IXb was used mainly for the extraction of blanks that were mainly transformed
into projectile points or chisels or for the longitudinal division of the raw material. In this
technique, at first the manufacturer created two deep parallel grooves in the osseous
element through a sharp edged tool and then through extraction of the incised area he
obtained the blank (Averbouh, 2000:186; Averbouh and Petillon, 2011: 41; Goutas 2009).

The flexion breakage technique was employed to detach completely the blank from
the antler. Usually the raw material was placed on an anvil and pressure was applied on one
or two of its ends in order for a fracture to be created in the middle of the raw material (Elliot
2012; David 2004, fig.8) (fig.8.2).In Anarghiri IXb most of the picks were detached through
this technique or through the combination of two techniques: percussion and flexion
breakage.

The sawing technique is a rather common Neolithic technique, although not so
common in the Anarghiri [Xb assemblage, for cutting transversally the material. With the use
of a flint tool the manufacturer was making a groove in the raw material and through
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repeated back and forth movement he was able to cut off the antler (fig.8.3). A variation of
this technique includes the use of a wet abrasive fiber. At first, a groove was made through
usually with a flint tool and then the fiber was placed inside the groove and it was moved
repeatedly on the raw material until it reached the spongy tissue; and on that point it was
easy to divide the material by fracturing it (Vitezovi¢ 2014:158; Beldiman 2005:38).

After the initial shaping the artifacts they were shaped through scraping or grinding.
The scraping technique requires the use of a sharp edged tool which is applied with pressure
into the osseous element. The tool is moving across the worked surface and long, linear and
parallel striations are being created (David 2004; Elliot 2012) (fig.8.4.a). The grinding
technique was used mainly for the leveling of the material surfaces. The osseous material is
being pressured repeatedly onto a coarse material parallel, diagonially and transversally to
its long axis. The result of this action is the creation of multiple, parallel, usually short (rarely
long) striations in the surface of the worked material which are sometimes polished
(fig.8.4.b,c).

The hollowing technique was used mainly for the manufacture of the sleeves. The
spongy interior part of the antler was being removed, probably by a flint burin, and a socket
was created in order to accommodate the edged stone tool (Riedel et al 2004:203) (fig.8.5).

The manufacture of shaft holes or suspension holes was usually performed with the
bow drilling or with the boring technique. In the application of boring technique, the
manufacturer often uses a flint borer which is being pressured transversally through the
osseous material and it is rotated circularly in order to create the perforation. The most
characteristic aspect of this kind of technique is the existence of widest and narrowest points
with the widest being in the upper part of the perforation (Elliot 2012) (fig.8.6.a,b). The
other technique, the bow drilling technique, is more composite than the previous one as it
requires the existence of a stable, fixed drilling shaft like the one used for the Neolithic stone
axe shaft hole drilling. At the end of the shaft it was attached a piece of de-pithed wood that
could drill the osseous material (Riedel et al. 2004:203) and create straight, round holes
(shaft holes or suspension holes) that don’t leave any working traces in their outer entrance
(ibid.)(fig.8.7.a,b)

Many of the items, especially the ornaments, are characterized by the presence of
incised decoration. The incision technique is applied by pressing and moving a sharp or
pointed tool across the surface of the worked material and through these two actions the
manufacturer creates shallow or deep lines or dots in the antler surface (fig.8.8).
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Figure 8.1. a.Percussion technique (David 2004, fig.4),
b,c. Anarghiri IXb. Percussion traces on a semi-finished sleeve
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Figure 8.2. Flexion breakage (David 2004, fig.8)

Figure 8.3. a.Sawing technique (David 2004, fig.4), b.Anarghiri IXb. Sawing traces on antler waste
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Figure 8.4. a.Scraping technique (David 2004, fig.4), b.Grinding technique (David 2004, fig.4), c.Anarghiri IXb.
Grinding traces on antler projectile point

Figure 8.5. Anarghiri IXb. Socket for stone tool shaped through hollowing



Figure 8.6. a.Boring technique (David 2004, fig.4), b.Anarghiri IXb.Boring perforation

Figure 8.7. a.Bow drilling (David 2004, fig.4), b.Shaft hole shaped through bow drilling

Figure 8.8. a.Incision (David 2004, fig.4), b.Anarghiri IXb. Incised decoration on antler pendant
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Chapter 9 - The antler artifacts

“If we knew what it was we were doing, it would not be called research, would it?”
Albert Einstein
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9.1. Introduction

The worked antler assemblage of Anargiri IXb consists of 488 artifacts which are currently
stored in the warehouses of the Archaeological Service of Florina in the village of Aghios
Panteleimonas. The assemblage consists mainly of items which were unearthed during the
excavation seasons from 2013 to 2016. Only a few items are coming from the 2017 campaign
since most of the antler artifacts from the 2017 excavation campaign lack secure information
about their recovery place and therefore their inclusion in stratigraphic layers was not
possible.

The majority of the under study assemblage was collected by hand during the
excavation while the rest of it comes from the sorting of the zooarchaeological material. This
task was undertaken by the author during three study seasons (2014-2016) in order to spot
bone and antler artifacts which weren’t collected during the excavation process. It's
noteworthy that this procedure involved only the zooarchaeological material that yielded
until October 2016 and that the zooarchaeological material that unearthed from October
2016 till November 2017 has not been yet investigated.

9.2. The methodology

The study of the artifacts was carried out in the facilities of the Archaeological Service of
Florina in the village of Aghios Panteleimonas. A multi-stage procedure was designed for the
documentation of the artifacts. This procedure involved the following steps: a) classification
of each artifact in a group type and in subtypes if it was necessary, b) the recording of its
contextual information, c) the identification of the raw material and recording of the
measurements of the item and any other typological features, d) macroscopic and in some
cases microscopic observation, e) photographic documentation of the artifacts, f) insertion
of the data in a digital database.

The recording of the basic measurements and the typological features of the artifacts
(perforations, socket holes, working edges, notches, line holes, suspension holes etc), was
carried out by the use of calipers (metallic digital and plastic analogical). Also, a hand
measurement tape was used when the size of the artifact was bigger than the caliper’s range.

All artifacts were studied macroscopically and only a few selected items were studied
microscopically under a low power magnification microscope provided by the local
Archaeological Service and a self-owned digital USB microscope (2MP USB microscope with
up to 100x magnification) that was connected to a laptop. Through the microscopic
observation, it was possible to distinguish and to describe more efficiently some of the
manufacturing and use wear traces that are being analyzed in the followings subchapters.
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Unfortunately, the quality of the photos taken though the digital microscope was average
and therefore it was decided not to include any microscope photos in the thesis.

The artifacts were photographed either individually or in groups when it was
necessary. Each item was photographed from various views in different lighting conditions
in order to have a good general view of the form and size of it. Finally, two photographs of
each item were inserted in the database for a quick view of the artifacts during the analysis
process.

For the documentation of the study, a digital database was developed through the
program Filemaker Pro 14 where all data was sorted in relevant tables and fields. The use of
this program was crucial as it gives the user the capability to create complex queries and to
export all available data in charts as well as to incorporate photographs and files in PDF
format in the database.

9.3. Raw material

The vast majority of the assemblage is shaped onred deer antler (98.77 %) whereas roe deer
antler and fallow deer antler are slightly attested in the assemblage (1.03 % and 0.2 %
respectively (table 9.1.). This great difference in the antler exploitation of these three species
could be the result of ecological, practical or symbolic reasons or perhaps a combination of
these reasons.

Species Percentage (%)
Red deer 98.77
Roe deer 1.03
Fallow deer 0.2
Total 100 %

Table 9.1. Percentage of the deer species antler found in the assemblage

In the case of the red deer, there seems to be a preference on tines (39.005 %) and
less on other elements. The second most exploited antler element is the beam (31.74 %)
followed by the basal segment (28.01 %) and the crown (0.415 %). Also, a small number of
items were shaped on basal and beam segments (0.83 %) (table 9.2).
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Raw material Percentage (%)
Tines 39.01%
Beam segments 31.74%
Basal segments 28.01%
Basal and beam segments 0.83%
Crown 0.42%
Total 100%

Table 9.2. Percentage of red deer antler elements in the assemblage

9.4. Typology

As it was stated in the introduction, the main aim of this thesis is the development of a
typology for the antler artifacts from the prehistoric lakeside settlement Anarghiri IXb. The
first step for the analysis of this diverse assemblage was to sort the collected items into
general categories. Since the assemblage contains a lot of blanks and waste material, at first
it was considered necessary to create a general classification which is based on the
manufacture status of the items. The assemblage was divided into three main categories. The
first category is related with the semi and completely manufactured items, the second
consists of blanks and raw material and the waste material comprises the third category

(table 9.3).

General typological categories Quantity %
Semi and Completely manufactured items 365 74.80
Blanks/Raw material 38 7.79
Waste 85 17.41

Total 488 100

Table 9.3. General categories of the worked antler assemblage

The blanks/raw material category consists of non-shaped antler fragments with
stigmata from the debitage operation and whose size could allow for further processing into
finished items (blanks) and antler fragments that could are too big to characterized as waste
and they could be provide the basis for the extraction of raw material.
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The waste material comprises mostly of antler fragments that they cannot be
transformed to finished products either because they are manufacture debris or because
they are fragments of tools that can’t be repaired or recycled.

The category of semi and completely manufactured artifacts comprise the biggest
general category and make up the 75 % of the total assemblage and contains items that are
half finished or they are completed items. This category is subdivided into the following
distinct artifact categories and their subcategories (table 9.4):

i. Tools,

ii. Fishing/ hunting equipment and weapons,
iili. Ornaments,
iv. Eating and mixing food equipment

v. Items of undefined function

The antler tools comprise the biggest and most diverse artifact category as it
consists of ten subcategories and 274 items. Tools were found in all habitation phases but
the majority of them belong to the Final Neolithic habitation phase.

The rest of the categories comprise a small part of the assemblage although the
quantity of each of category is one of the biggest found in Greek Neolithic settlements. As
with the tools, most items of these categories belong to the Final Neolithic habitation layers
which were excavated in the biggest part of the settlement. As it was mentioned in chapter
8, the Late Neolithic layers have not been excavated in the same degree as the Final Neolithic
ones therefore any comparison between these two phases is uneven and can’t be used for
the extraction of secure conclusions



Semi and Completely manufactured items Quantity
Tools

Sleeves 97
Handles 1
Picks 34
Bevel ended tools 50
Axes 16
Adzes 5
Needles 8
Fragments of perforated tools of undefined function 58
Retouching tools 7
Subtotal 276
Fishing / Hunting Equipment and Weapons

Harpoon heads 11
Harpoons 2
Projectile points 8
Thumb rings 9
Fish hooks 1
Mace heads 1
Subtotal 32
Ornaments

Pendants 24
Rings 4
Subtotal 28
Eating and mixing food equipment 1
Artifacts of undefined function 28
Grand total 365

Table 9.4. Categorization of the semi and completely manufactured items
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9.5. Chronological and spatial distribution of the artifacts

The excavation process affected highly the number of the collected artifacts and therefore
our remarks about their spatial and chronological distribution. The partially excavated
trenches in the centre of the settlement and the fully excavated trenches in the periphery is
one of the reasons for the unequal distribution of the artifacts in time and space.

The studied assemblage is coming mainly from the area east from the drainage canal
that runs diagonally the settlement with a SW to NE direction and only a few items come
from the area in its west side that was partially investigated. Since there are any studies
concerning the spatial organization of the settlement, it was considered best not engage any
spatial analysis of the artifacts.

Concerning the chronological distribution of the artifacts, it was considered best to
distribute the assemblage into the broad habitation phases of the settlement, the Late
Neolithic and Final Neolithic habitation phases and the upper disturbed FN/EBA layers. The
few artifacts that could be ascribed to the controversial Late Neolithic II phase have been
united with those from the Late Neolithic I phase as artifacts from one broad Late Neolithic
habitation phase.

The majority of the artifacts (n: 390) belongs to the Final Neolithic habitation layers
and the rest of them to the Late Neolithic layers and the upper disturbed FN/EBA layer (table
9.5). The semi/completely manufactured items dominate in the Final Neolithic layers wjile
in the other artifact categories the proportion between the two main habitation phases is
almost 1:2 (blanks/raw material) and almost 1:3 (waste).

Late Final
Neolithic Neolithic FN/EBA
Semi/Completely manufactured 54 302 9 365
Waste 22 61 2 85
Blanks/Raw material 10 27 1 38
Total 86 390 12 488

Table 9.5. Chronological distribution of the artifacts
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9.6. Analysis of the artifact categories

9.6.1. Semi and completely manufactured items
9.6.1.1. Tools

Sleeves

The biggest tool category in Anarghiri IXb consists of 97 tools. These are tools shaped on
basal parts, beam segments or tines that were intermediate parts of composite tools that
consisted of three parts: the stone tool, the antler part and the wooden handle. The antler
parts were used as the stone tool sockets of composites axes or adzes in order to absorb the
shock from the impact during the use and to prevent the break of the wooden handle
(Winiger 1981). Their main characteristic is the existence of a socket that was used for the
insertion of a stone tool and also the existence (or the absence) of a shaft hole for the wooden
handle.

These tools are very well known from the lakeside settlements of Central Europe of
the 4t and 3rd mil BC and their thorough study the last 50 years has led to the creation of
either simple or very detailed and extensive typologies (Maigrot 2003,2011,2015; Billamboz
1977; Billamboz and Schlichtherle 1982,1999; Suter 1981,1987,2000; Ramseyer 1999;
Schwab 1971; Schibler 1987; Voruz 1984, 1987,1989,1997; Winiger 1985).

The presence of this kind of tools in the Neolithic settlements in Greece is not so
frequent. Sleeves have been attested in various settlements both in Northern and in Southern
Greece but their quantity is rather small (max. 5-10 tools) compared to the quantity
unearthed from the Anarghiri IXb settlement.

In Northern Greece, sleeves have been attested in the Neolithic settlement of
Stavroupoli (Xatfovdn 2002:616), in Makriyalos (Tsoraki 2008, Vol.II, P1.4.12), in Dikili Tash
(Sefériades 1992, Pl. 141, P1.195a,b) and in Sitagroi (Elster 2001,365,Fig.3; 2003). Similar
tools have been reported from the lakeside settlement of Dispilio in lake Orestias although
their number remains so far unknown since the preliminary report about the bone and antler
tools of this settlement doesn’t mention their exact quantity (2tpatovin 2002).

In Thessaly, sleeves have been found in the Late Neolithic layers of Dimini (Stratouli
1998 Taf.35:1; Moundrea-Agrafioti 1981,1987:Fig.1,2,3), in the Late Neolithic and
Chalcolithic layers of Pefkakia —-Magula (Stratouli 1998, Taf. 41:10, 42:9, 48:8), in the
Chalcolithic phase of Pyrgos (Stratouli 1998, Tafel 36:1,6,8) in Argissa (Hanschman and
Milojcic 1976) in Pyrassos (Weisshaar 1978) and in the Neolithic levels of the Theopetra
Cave (ZtpatovAn 2000,326, Fig. 19:1-4). In Central Greece, antler sleeves have been
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reported from the Late Neolithic layers in settlement in the Cave of Skotini Tharrounion in
the island of Evroia

In Southern Greece, a few tools have also been attested in the Neolithic habitation
layers of Franchthi Cave (Stroulia 2003). In the islands the Aegean Sea there have been found
in the Late Neolithic settlement in the island of Aghios Petros (Moundrea-Agrafioti 1987),
in the settlement of Ugurlu in the island of Gokceada (Turkey)(Paul 2016; Paul and Erdogu
2017), in the Late Neolithic layers of the settlement in the Cave of Skotini Tharounion in the
island of Euboea (ZtpatoVAn 1993) and in the Cave of Aghios Georghios in the island of
Rhodes (2tpatovin 1987,509-511,Fig.107-108).

In the rest of the Balkans the situation is almost the same. So far only in a few
settlements there have found antler sleeves and in most of the cases their number is
relatively small and don’t exceed the 5-10 artifacts per settlement. In Serbia a few antler
sleeves have been found in Divostin in Serbia (Lyneis 1988; Vitezovi¢ 2011, 2013, 2017),
and in US¢e Kamenickog Potoka (Vitezovi¢ 2014:128,Fig.12) while in the Republic of
Northern Macedonia similar tools have been found in the Late Neolithic layers of settlement
Mogila in Senokos (Temelkoski-Mitkoski 2006; Mitkoski 2017,125,Plate I1:21) and in the
settlement Trestena Stena (Mitkoski 2011). Antler sleeves have been also reported from
various Neolithic and Eneolithic settlements in Romania (Bolomey and Marinescu-Bilcu
2008; Beldiman et al. 2012; Sztancs and Beldiman 2014; Margarit et al. 2009) .

Raw material

The majority of the intermediate tools was shaped on basal parts (n: 79). The rest of them
were shaped on beam segments (n: 13) and on tines (n: 5). [t seems that this preference for
basal parts is not restricted in one habitation phase. The basal part of the antler was used
rarely in the Late Neolithic (n: 4) but its exploitation rises during the next phase (n: 74). The
use of beam segments for the manufacture of intermediate tools began also in the Late
Neolithic phase (n: 3) and it continued until the Final Neolithic habitation phase (n: 10). The
tines were rarely used. Their use is attested in all phases but in very small quantities (table
9.6, fig.9.1).
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Table 9.6. Chronological distribution of the raw material used for sleeves

Figure 9.1. Raw material used for the manufacture of sleeves
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Typology

Since these tools present a great variability, the typological process was based on the
existence or absence of some characteristics alongside with the raw material criterion. All
intermediate tools at first were divided according to a) the raw material, b) the existence of
a shaft hole and c) the existence of a hafting socket (fig. 9.2).

According to the following, four main types can be distinguished:

Type L. Sleeves on basal parts with shaft hole
Type II. Slevees on beam segments with shaft hole
Type II1. Socketed sleeves

Type IV. Perforating sleeves

Hw N e

Most of the tools fall diachronically into the first category (table 9.7). The basal part
of the antler seemed to be the best choice for a perforated intermediate tool that could be
used for heavy tasks. The small quantity of the non-perforated tools - socketed sleeves and
perforating sleeves - that were shaped on beam segments and tines could reflect the small
need of the inhabitants for small and lightweight tools.

Chronological periods
FN/EBA FN LN Total

Types n n n n
I-Sleeves on basal parts with shaft 9 73 4 79
hole
[I-Sleeves on beam segments with

0 8 2 10
shaft hole
[1I-Socketed sleeves 0 2 1 3
[V-Perforating sleeves 0 2 3 5
Total sleeves 2 85 11 97

Table 9.7. Chronological distribution of the four main sleeve types

Type L. Sleeves on basal parts with shaft hole

It's the most numerous type as it consists of 79 tools and comprises the 76.63 % of the
intermediate tools category. The tools of this type were shaped on basal parts of the antler
and they have one shaft hole for the insertion of the wooden handle and one socket for the
insertion of a stone tool.
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This type is also attested in other lakeside settlements of the 4th and 3rd mil BC in
France and in Switzerland (Billamboz 1977; Voruz 1984, 1997; Winiger 1985; Maigrot
2003). In Greece it has been attested in the Neolithic settlement of Dikili-Tash (Séfériades
1992, P1.141,195), in the Chalcolithic phase of Pefkakia-Magoula in Thessaly (Stratouli
19983, Taf.41,10), in the cave of Skotini Tharounion in Euboea (ZtpatoVAn 1993, fig.17,
18.2) and in Sitagroi in Eastern Macedonia (Elster 2001, fig.3).

All of them have been shaped on basal parts of red deer antler. It seems that the small
basal part of the roe deer antler wasn’t considered strong and compact enough from the
manufacturers for their needs and it was not used at all in this kind of tools. Also there seems
to be a clear diachronic preference on shed antlers as only three sleeves have been shaped
on unshed antler. This choice could have been based in symbolic reasons that are unknown
to us now and also in practical reasons. The big number of the shed antler shows that the
inhabitants of the settlement knew about the antler cast off and could collect them without
having to wait for a successful deer hunt in order to obtain the raw material.

The manufacture sequence of these tools consists of the following steps: a) raw
material procurement, b) removal of the first or the first two tines from the antler, c)
detachment of the basal part from the rest of the antler through percussion at the desired
length of the tool, d) optional removal of the coronet and e) shaping of the shaft hole and the
socket.

The socket hole on the distal part of the tool was shaped mainly through percussion
and hollowing. The percussion technique was used for the detachment of the basal part from
the rest of the antler and usually it was deployed in the area where the socket was formed.
The use of the sawing for the detachment of the basal part and the shaping of the percussion
is attested rarely. The final shaping of the socket was achieved through hollowing. The
manufacturer removed the inner spongy tissue of the antler with a stone tool (probably a
borer or a blade and a borer) and could shape the size and shape of the socket according to
the needs. In some cases the outer surface of the socket was leveled through grinding but
this treatment is not so frequent and it’s attested only in eight (8) cases.

The shaft hole was shaped in an anterior-posterior direction a) either between the
first tine (T1) and the second tine (T2), b) on the first tine base, ¢) on the second tine base
or d) beyond the second tine. The shaft hole has a round or usually an oval cross section. The
manufacture of the shaft hole was achieved through the use of three techniques: the
percussion, the drilling and the boring technique which were used mainly in combinations.
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Figure 9.2. Flowchart with the classification criteria and the main categories of the sleeves
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In the fifth stage of the manufacture sequence the manufacturer had two choices: a)
to shape the shaft hole before the shaping of socket or b) after the shaping of the socket. The
semi-finished items so far showed that the manufacturers preferred to shape at first the shaft
hole and then to proceed with the socket shaping.

According to the position of the shaft hole, there have been distinguished four distinct
subtypes of this tool (figure 9.3):

Ia. Sleeves on basal parts with a shaft hole shaped between T1 and T2.
Ib. Sleeves on basal parts with a shaft hole shaped on T1 base
Ic. Sleeves on basal parts with a shaft hole shaped on T2 base
Id. Sleeves on basal parts with a shaft hole shaped beyond T2

1V
(-

d

(o]

Figure 9.3. Sleeves on basal parts (Type 1), a) Subtype Ia, b) Subtype Ib, c) Subtype Ic, d) Subtype Id
(Dark grey area: shaft hole, dotted area: socket hole)

The most common practice was to shape the shaft hole close to the base of the antler
either in the area between the first and the second tine or in the area of the first tine (table
9.8). Perhaps this choice for the shaft hole position is related with practical reasons that
would matter during the use of the tool like the transfer of the energy of the stroke, the
absorbement of the impact or the tools damage. It's noteworthy that most of these tools are
completely manufactured and that only twenty items are semi-finished. Most of the semi-
finished items come from the Final Neolithic habitation phase. The majority of them belong
to the Ia subtype and the rest of them in the subtypes Ib and Id (tables 9.9, 9.9, 9.10).
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Table 9.8. Type 1. Sleeves on basal parts. Subcategories and their quantity
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Table 9.9. Chronological distribution of the subcategories of the type I sleeves
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Table 9.10. Sleeve Type I. Chronological distribution and manufacture status of the four subtypes
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At least thirty seven tools have use wear traces (change of the natural surface, high
polish and small pits) in the burr base. These wear traces don’t appear to all subtypes with
the same frequency but mainly in the subtype Ia and less on the subtupes Ib and Ic whereas
they don’t appear in the subtype Id sleeves (table 9.11). These traces appear a) in the centre
of the base (n: 3), b) in the marginal areas of the base (n: 6) or c) they cover the whole
surface of the base (n: 22) (Fig. 9.4,9.5, table 9.11). The appearance of these traces in this
part of the antler means that these tools were also used as hammers as the surface of the
base provided a rather big hitting surface. Also, it is unknown if this use coincided with their

use as sleeves (sleeves-hammers) or if their use as hammer preceded the one as sleeves.

Id |2
Ic 2
Ib 13
Ia 25
| | | ! ! !
0 10 20 30 40 50
m Used base Unused base

60

Table 9.11. Percentage of the type I sleeves with used and unused base
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Figure 9.4. Localization of the use wear traces in the burr base, a.central, b) marginal,c) whole base covered
(modified after Averbouh and Bodu 2002, fig.5)

Figure 9.5. Type I sleeves. a, Used burr base, b. Unused burr base
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Table 9.12. Sleeve I subtypes used as hammers and localization of use wear traces in their base
(CA: central area, MA: marginal area, WA: whole area)

Subtype Ia. Shaft hole shaped between T1 and T2.

Fifty two tools comprise the biggest sleeve subcategory whose main characteristic is the
existence of a shaft hole in the area between the first and the second tine (fig 9.6, 9.7, Pl.la-
d., PLILa,b). This practice was the most common of all four especially in the Final Neolithic
habitation where it predates all other practices.

Forty tools are completely manufactured and the rest of them (n: 12) are semi-
finished items. Their preservation state varies. The majority of them (n: 28) are almost fully
preserved. Twenty three tools are half preserved and only one tool is preserved partially.

Their use starts during the Late Neolithic habitation phase (n: 4) and it continues
during the Final Neolithic habitation phase (n: 46). Two tools can be attributed to the
FN/EBA phase.

Their use during the Late Neolithic habitation phase seems very limited as only four
tools have been recovered. All of them were shaped on shed red deer antler. Two of them
were shaped on left side antler and two in right side antler. Unlike the next phase, in all tools
the coronet was retained and not removed during the manufacturing process. One of them
could have been used also as a hammer-sleeve as it bears use wear traces in the whole
surface of the base burr.

The majority of them are semi-finished and totally preserved (n: 3) and only one tool
is completely finished (table 9.13). This tool is half preserved (length 9.0 cm, height 6.0 cm,
thickness 5.8 cm, weight 127.8 gr) as it lacks part of the shaft hole and the socket.
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The length of the semi-finished and fully preserved tools ranges from 10 cm to 15.1
cm (average length: 12.7 cm), their height ranges from 8.0 cm to 14.0cm (average height: 11
cm) and their thickness varies from 5.6 cm to 7.6 cm (average thickness: 6.56 cm). These
tools are quite heavy as their weight ranged from 240.1 gr to 392.9 gr (average weight:
313.43 gr).
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1.Length, 2.Height, 3.Thickness, 4.Shaft hole length, 5.Shaft hole long diametre (ShLD),
6.Shaft hole short diametre(ShSD), 7.Socket depth, 8.Socket long diametre (SoLD),
9.Socket short diametre (SoSD)

Figure 9.6. Sleeve subtype la. a.0rigin of the raw material, b. Metrical analysis

Preservation status

Half/Almost half Fully Total

<)

= Completely 1 0 1
[ manufactured

ER:

I<IR%)

< Semi-finished 0 3 3

Table 9.13. Sleeve subtype Ia, Late Neolithic. Preservation and manufacture status
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Figure 9.7. Sleeve subtype Ia (A9b.KE071)
a,b. Different views of the tool, c. View of the shaft hole area

These three semi-finished tools can provide us with useful information about the
manufacture sequence. After the extraction of the basal part and the removal of the tines, in
all three tools the shaft hole was shaped before the socket hole in the area between the first
and second tine. In all three cases the manufacturer(s) tried to shape the shaft holes but
never finished them. The shaping of the shaft holes was performed through the use of two
techniques: the drilling and the percussion. In two cases the manufacturers used only the
drilling technique and in two cases the percussion technique was used before the drilling in
order to form the rough out shape of the hole, to remove the outer surface of the antler and
to prepare the raw material for the drilling. In one case the perforation was nearly
completed but the shaft hole was very small and probably non-functional (fig.9.8) and in
another case the manufacturer used only the percussion technique and left the shaft hole
unfinished as it was not further drilled (fig.9.9). In three cases the perforation of the shaft
hole started from one side and only in two cases the perforation was bidirectional. All shaft
holes are round shaped and their diametre ranges from 1.5 cm to 2.5 cm (average diametre
1.6 cm). The information about the sockets is rather limited as most of the preserved sockets
are semi-finished.
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Figure 9.8. Late Neolithic sleeve subtype la (A9b.KE139), semi-finished tool.
a,b. Different views of the tool, c. View of the non-shaped socket, d. View of the unfinished shaft hole
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Figure 9.9. Late Neolithic subtype Ia sleeve (A9b.KE251), semi-finished tool.
(Black arrow: shaft hole drilling attempt, grey arrow: detachment attempt percussion traces)

The number of the tools of this subcategory reached its peak during the Final
Neolithic as forty six tools can be ascribed to this habitation phase. All of the tools were
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shaped in shed red deer antler. Twenty four tools were shaped in the left side antler and
twenty three in right side antler. In forty cases the outer burr (coronet) was removed maybe
for aesthetic rather for practical reasons since its position in the tool could not have
incommoded its function. Twenty six of these tools could have also been used as hammers
as they have use wear traces in the centre (n: 1), in the margins (n: 4) and in the whole
surface (n: 21) of the base burr.

The vast majority of the tools (n: 37) are completely manufactured and only nine
tools are semi-finished. Twenty two tools are (almost) half preserved, one is preserved
partially and the rest of them (n: 23) are almost fully preserved. All semi-finished tools are
fully preserved (table 9.14). The half preserved tools lack usually the proximal part with the
socket and sometimes also part of the shaft hole.

The length of the fully preserved tools ranges from 7.1 cm to 16 cm (average legth
11.3 cm). The height ranges from 4.0 cm to 10.5 cm (average height 7.13 cm) while the
thickness ranges from 3.7 cm to 6.5 cm (average thickness 4.99 cm). Their average weight is
256.gr.

Preservation status

Partially Half/Almost half Fully Total
% Completely 1 29 14 37
£ «» manufactured
=
R
§ “  Semi-finished 0 0 9 9

Table 9.14. Sleeve subtype Ia, Final Neolithic. Preservation and manufacture status

The semi-finished tools reveal the manufacturer(s) choices concerning the steps after
the first manufacturing steps which are the shaping of the socket and the shaft hole. There
have been distinguished two sequences with the second one being the most popular:

i. Shaping attempts of the socket before the perforation of the shaft hole (1 case)
ii. Shaping attempts of the shaft hole before the shaping of the socket (8 cases)

As is also evident from the semi-finished tools from the previous phase, the
manufacturer(s) preferred to shape at first the shaft hole and later the socket hole. It is
possible that this action was deliberate and that these tools could have been left unfinished
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with an unshaped socket hole so that this part of the tool could have been shaped later stage
when the user of the tool was about to choose the size of the stone tool that would place in
the socket according to his/her needs. In this case, the size of the inserted stone tool affected
the shaping of the socket hole in terms of size, shape and also the time of the finalization of
the manufacture process.

The majority (n: 35) of the shaft holes has round cross section (table 9.15, fig.9.10,
9.11, 9.12). In sixteen cases the shaft hole is completely manufactured and is preserved
totally so it was possible to measure the dimensions of the holes and to recognize the
manufacture techniques. They were shaped through different techniques either drilling
(fourteen cases) or through percussion and drilling (two cases). In one case the perforation
was attempted from both sides (anterior-posterior) and in the rest of them (n: 15) only from
one side. Their diametre ranges from 1.4 cm to 2.6 cm (average diametre: 1.85 cm) and their
length ranges from 3.95 cm to 8.0 cm (average length: 5.51 cm).

Unidentified cross section h

Square cross section [

Oval cross section |

Circular cross section m

Table 9.15. Sleeve Type Ia (Final Neolithic). Shaft holes cross sections

In the partially preserved shaft holes with round cross section, the perforation was
performed through one side (one directional). In those tools the shaft hole diametre ranges
from 1.2 cm to 2.45 cm (average diametre: 1.49 cm) and the shaft hole length from 3.45 cm
to 9 cm (average length: 4.92 cm). It is noteworthy that the boring technique was used in two
semi-finished shaft holes with round cross section (fig.9.10, 9.11).

The shaft holes of the rest of the tools have oval (n: 6) or square cross section (n: 2)
(fig. 9.13) and in three cases it was not possible to identify the shape and the size of the shaft
holes. The shaping of the shaft holes with square cross sections was onedirectional (n: 1) or
bidirectional (n: 1).Their average dimensions are 1.7 cm x 1.7 cm and their length ranges
from 1.45 cm to 5.0 cm. The shaft holes with oval cross section the shaping was one
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directional. The short diametre (ShSD) ranges from 1.4 to 2.8 cm while the long diametre
(ShLD) ranges from 1.8 cm to 3.5 cm. Their length ranges from 3.5 cm to 7.7 cm (average
length 5.37 cm).

Concerning the hafting angle (the angle between the antler tool and the inserted
wooden handle), it seems that most of the shaft holes were vertical or almost vertical to the
longitudinal axis of the antler tool. The rest of them were drilled diagonally to the antler tool
and their small number shows that perhaps this choice was not so practical concerning the
tool use.

Most of the sockets (n: 38) are completely manufactured. They were shaped by
percussion and hollowing. Some sockets were grinded and their outer surface was leveled
(fig.9.14b,c). The rest of them bear a few traces of hollowing attempts (n: 3) or have not been
shaped at all (n: 5). The preservation status varies as only ten of them are totally preserved
and the rest of them are half/partially preserved and in some cases not preserved at all.

Although it seems that most of them have oval cross section, it was possible to
recognize with certainty the shape only in ten of these tools. Eight socket holes have oval
cross section (average dimensions 2.76 cm x 2.21 cm) and the remaining have almost round
cross section (average diametre 1.5cm).In all these cases the stone tool was placed in the
socket in alignment with the longitudinal axis of the tool and the tool was used as an axe.

The two tools that can be attributed to the upper FN/EBA disturbed layers were
shaped on left side shed red deer antler and in both cases the coronet was removed. They
don’t differ technologically from the tools of the previous phase. Both of them are completely
manufactured. One of them lacks part of its shaft and its shaft hole while the otheris in almost
perfect preservation condition. The first one is 15.4 cm in length (thickness 6.5 cm, weight
392 gr), it has a shaft hole with an oval cross section (hole at the posterior side of the tool:
LD 2.2 cm, SD 1.4cm) and a round shaped section socket hole (diametre 2.0 cm). The second
one is smaller in size (length10.8 cm, thickness 4.7 cm, weight 195 gr), it has a shaft hole with
around cross section (diametre 1.8cm) and a socket with an oval cross section (2.2 cm x 1.7
cm).
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Figure 9.10. Final Neolithic subtype Ia sleeve. View of the slightly drilled shaft hole

Figure 9.11.

Final Neolithic subtype Ia sleeve (A9b.KE286). Semi-finished tool with slightly drilled shaft hole
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Figure 9.12. Final Neolithic subtype Ia sleeve (A9b.KE126)
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Figure 9.13. Final Neolithic subtype Ia sleeve (A9b.KE146).
a,b.Different views of the tool, c. Detail from the shaft hole
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Figure 9.14. Sleeve subtype Ia (Final Neolithic), a-c. Sockets for stone tools
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Subtype Ib. Shaft hole shaped on T1 base

Twenty two tools comprise this sleeve subcategory. Its main characteristic is the shaping of
the shaft hole in the lowest part of the basal area of the firsttine after its detachment (fig.9.15,
9.18, PLIIc). The manufacture sequence involved the removal of the first tine usually by
percussion and the cutting of the basal part at the desired length usually some centimeters
above the area of the first tine through percussion (fig.9.16). The next step was the shaping
of the shaft hole on the base of the removed tine that was left in the antler and the hollowing
of the socket.
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1.Length, 2.Height, 3.Thickness, 4.Shaft hole length,
5.Shaft hole long diametre (ShLD), 6.Shaft hole short diametre(ShSD),
7.Socket depth, 8.Socket long diametre (SoLD),9.Socket short diametre (SoSD)

Figure 9.15. Sleeve sutype Ib. a.0Origin of raw material, b.Metrical analysis of the subtype Ib sleeves

All tools of this category belong to the Final Neolithic habitation phase. Seven tools
are semi-finished items (fig.9.16) and fifteen tools are completely manufactured
(fig.9.17). Their preservation state varies. The majority of them (n: 14) are half or almost
half preserved and eight tools are totally preserved (table 9.16). All tools were shaped on
shed red deer antler. Most of the tools (n: 13) were shaped on right antler, eight tools were
shaped on left antler and in one case it was not possible to identify the side. As in the previous
subtype, the coronet was removed in most of the tools (19/22 cases). Nine tools could have
been used also as hammers as they have use wear traces (high polish, deep grooves and pits)
in the central area (n:2), in the marginal area (n:2) or in the whole surface of the base burr
(n:5).
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Figure 9.16. Subtype Ib sleeve (A9b.KE016). Semi-finished tool shaped on unshed red deer antler a.Different
views of the tool, b.View of the undrilled socket, c. Manufacture traces in the base of the tool
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Figure 9.17. Subtype Ib sleeve (A9b.KE272), a-b.Different views of the tool, c. Detail of the shaft hole area

Preservation status

Half/Almost half Fully Total
g Completely
§ 2 manufactured 13 2 15
£ g
=
<ER%]
< Semi-finished 1 6 7

Table 9.16. Sleeve subtype Ib, Final Neolithic. Manufacture and preservation status

In eight cases it was possible to measure fully all the dimensions of the tools. The
average length is 10.82 cm, the average height is 7.88 cm, the average thickness is 5.46 cm
while the average weight of these eight tools is 269.2 gr

As in the other subtypes, the FN semi-finished tools of this phase reveal the same
choices concerning the shaft hole and the stone tool socket. Most of the shaft holes (n: 11)
have a round cross section (table 9.17, 9.18) with an average diametre of 1.8 cm (table 9.18).
They were shaped mainly through drilling and in three cases the artisans used the
percussion technique in order to remove the outer surface and to prepare the drilling of the
hole. The rest of them have oval (n: 7) and square (n: 2) (average dimensions 2.2 cm 2.2 cm)
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cross section. One shaft hole was not drilled and in one tool it was not possible to specify the
shape of the hole. Most of them were shaped through drilling (n: 13), percussion and drilling
(n: 8) or only through percussion in the case of the semi-finished shaft hole. Almost all of
the shaft holes were drilled vertically or almost vertically to the longitudinal axis of the antler
tool.

[t seems to be a difference between the length of the shaft hole of different cross
sections. The average length of the shaft holes of round cross section is 5.21 cm while the
average length of the ones with oval and square cross section is 5.66 cm and 7.23 cm
respectively. Also, there seems to be a correlation between the shaft hole diametre and the
shaft hole length in the tools with a round cross section (table 9.18). The length of most of
the shaft hole ranges from 5.0 cm to 9.0 cm and their diametre ranges from 1.2 cm to 2.3cm.

Eight tools preserve fully the distal part with the socket area but only three of them
are completely manufactured (oval with average dimensions 2.63 x 1.93 cm and average
depth 2.1 cm) (fig.9.19). The shape and the dimensions of the sockets indicate that the stone
tool was placed in the socket in alignment with the longitudinal axis so these tools were parts
of composite axes The rest of the sockets are half preserved and it was not possible to
measure exactly their dimensions.

Undrilled shaft hole h 1

Unidentified cross section

Square cross section

1
e
Oval cross section [N 7

Circular cross section ﬁ 11

0 2 4 6 8 10 12

Table 9.17. Sleeve Type Ib (Final Neolithic). Shaft hole cross sections
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Table 9.18. Sleeve subtype Ib, Final Neolithic.
Length and diametre of the shaft holes with round cross section

Figure 9.18 Subtype Ib sleeve (Final Neolithic). Semi drilled shaft hole of round cross section
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Figure 9.19. Subtype Ib sleeve (Final Neolithic). Percussion traces around the socket hole

Subtype Ic. Sleeves on basal parts with shaft hole shaped on T2 base

This small subcategory consists of three tools that belong to the Final Neolithic habitation
phase (fig.9.20, 9.21, PLIId) and it seems that this subtype was not so popular amongst the
inhabitants of the settlement. Its main characteristic is the shaping of the shaft hole on the
base of the second tine after its detachment. The manufacture sequence involved the
removal of the first tine usually by percussion and the cutting of the basal part at the desired
length usually some centimeters above the area of the first tine through percussion. The next
step was the shaping of the shaft hole on the base of the removed tine that was left in the
antler and the hollowing of the socket.

Alltools were shaped on shed red deer antler (two on left and one on right side antler)
and they lack the coronet. They are completely manufactured and their preservation
condition varies: one of is fully preserved, one lacks part of the shaft hole and the part of the
socket and the third one is half preserved. They are quite lengthy (average length: 14.03cm)
and their average weight is 246 gr. One of them bears use wear traces on the burr base and
it was probably used also as a hammer.

In two tools the shaft hole has round cross section (2.1 cm in both cases) that was
shaped through one directional drilling (fig.9.21, 9.22). The average shaft hole length is 6.0
cm. The sockets have round cross section (diametre 2.0 and 2.1 cm respectively) and they
were shaped through hollowing. All shaft holes were drilled vertically to the antlers
longitudinal axis.
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1.Length, 2.Height, 3.Thickness, 4.Shaft hole length, 5.Shaft hole long diametre (ShLD),
6.Shaft hole short diametre(ShSD), 7.Socket depth, 8.Socket long diametre (SoLD),
9.Socket short diametre (SoSD)

Figure 9.20. a.Origin of the raw material, b. Metrical analysis of the subtype Ic sleeves

Figure 9.21. Final Neolithic sleeve subtype Ic (A9b.KE46) (the white lines indicate the shaft hole position)
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Figure 9.22. Final Neolithic subtype Ic sleeve (A9b.KE268)

Subtype Id. Shaft hole above T2

The two tools of this subcategory were shaped in collected red deer antler (one left and one
right antler) and as in the other subtypes the coronet was removed during the manufacturing
process. Both of them belong to the Final Neolithic habitation phase and they were found in
the northern and in the central part of the settlement. One of them is semi-finished and the
other one is a completed tool (fig.9.24).
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1.Length, 2.Height, 3.Thickness, 4.Shaft hole length, 5.Shaft hole long diametre (ShLD),
6.Shaft hole short diametre(ShSD), 7.Socket depth, 8.Socket long diametre (SoLD),
9.Socket short diametre (SoSD)

Figure 9.23. Sleeve subtype Id, a. Origin of the raw material, b. Metrical analysis
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The main characteristic of these tools is the existence of the shaft hole in the area right
above the second tine and close to the socket (fig.9.23, 9.24). The tools of this subcategory
are quite lengthy (11.2 cm and 14.0 cm respectively) and heavy (average weight is 237.7 gr).

In one case the shaft hole has round cross section (diametre 2.0 cm) and it was
shaped through drilling and in the other tool the artisan tried to shape the hole by
percussion. The shaping of the socket was completed only in one tool. Its socket has an
almost round cross section (2.2 cm x 2.0cm) and it was shaped by percussion and hollowing.

Figure 9.24.Final Neolithic subtype Id sleeve (A9b.KE253).Semi finished tool.
(The arrow indicates the position of the shaft hole shaping attempt)
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Type Il. Sleeves on beam segments with shaft holes.

The presence of a different kind of indirect hafting method in Anarghiri IXb is indicated by
the presence of sleeves shaped on beam segments with a shaft hole. Their main characteristic
is the existence of a shaft hole mainly in the middle in their length for the insertion of the
wooden handle and a socket in the distal part for the insertion of the stone tool (fig.9.25,
fig.9.26).
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1.Length, 2.Height, 3.Thickness, 4.Shaft hole length, 5.Shaft hole long diametre (ShLD),
6.Shaft hole short diametre(ShSD), 7.Socket depth, 8.Socket long diametre (SoLD),
9.Socket short diametre (SoSD)

Figure 9.25. Type Il sleves. a.Origin of the raw material, b.Metrical analysis

The beam segment was detached from the antler through heavy percussion at the
desired length. Later the artisan shaped the shaft hole through drilling or through percussion
and drilling. As is evident from the semi manufactured items, the socket was shaped at the
final stage of the manufacture sequence through hollowing. The proximal part was left
unshaped or roughly shaped with traces of percussion or polishing.

So far these tools are rather unknown in Greece. A few items have been found in the
Neolithic settlement in the Cave of Limnes in Peloponnese (Ztpatovin 1997, Fig. 107,108),
and in the Cave of Skotini Tharounion in the island of Euboea (2tpatovAn 1993, Fig.18.1)

This category is comprised by ten tools. Two tools can be ascribed to the Late
Neolithic phase and eight tools belong to the Final Neolithic habitation phase. Most of them
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were shaped on main beam segments and only one is shaped in upper beam segment. In this
tool the shaft hole is shaped on the third tine and the socket is shaped on the beam.

The tools that belong to the LN phase present different manufacture and preservation
status. There is one totally preserved semi-finished tool and one completed but partially
preserved tool. The semi-finished tool (length 10 cm, weight 108.5gr) has a slightly drilled
shaft hole of round cross section (diametre: 1.1cm) and a roughly shaped but not drilled
socket. The small dimensions of the fully preserved oval cross sectioned socket (2.5cm x 2.1
cm) indicate the use of a rather small stone tool that was used as an axe to light woodworking
tasks. The other tool preserves only part of the probably square sectioned shaft hole and the
distal part with the socket. Due to the partial preservation the measurement of the shaft hole
dimensions is not possible.

The vast majority of the tools (n: 9) of the Final Neolithic habitation phase are
completely manufactured and half or partially preserved and only one semi-finished tool is
almost totally preserved. Almost all the half/partially preserved tools (average length: 9.4
cm, average thickness: 2.48 cm, average weight: 66.7 gr) lack both part of their socket and
their shaft hole. The distal part was fully preserved in one case.

Since the shaft holes are not fully preserved is not possible to measure the exact
dimensions of their shaft holes (the diametre or long/short diametre ranges from 1.0 cm to
2.0 cm). Nevertheless, the overall impression is that half of them were round shaped and that
the rest of them are probably oval (n: 2), rectangular (n: 1). In one case it was impossible to
determine the shaft hole shape. Most of them were shaped through drilling and only two
holes were shaped through the combination of percussion and drilling techniques. The holes
were perforated mainly transversally and less diagonally to the longitudinal axis of the tools.
The FN semi-finished tool has an unfinished socket. Its almost round shaft hole (diametre
1.7 cm) was shaped through one directional percussion and drilling. The average length of
the shaft hole is 3.47 cm (min. 2.5 cm, max.5 cm).

Except from one case the sockets are completely manufactured. Their preservation
status varies. Only four tools preserve completely their socket holes, two of them with oval
cross section with average hole dimensions 2.3 x 1.65cm and two with almost round cross
section with average diametre 1.9 cm. In the rest of them the socket is preserved half or
partially. In two cases the socket was probably oval. Although the information derived from
the shape and the size of the socket holes in relatively poor, the data so far indicates that the
stone tools were inserted in parallel with the longitudinal axis of the sleeve and that the tools
were used as axes.



Figure 9.26. Type Il sleeve on beam segment with shaft hole (A9b.KE257)

Type I11.Socketed sleeves
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Three tools comprise the third sleeve category. They are shaped on beam segments and
they have two sockets, one mounting socket in which it was inserted the ground stone tool
and one hafting hole that was receiving the tenon of the wooden haft (fig. 9.27).
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1.Length,
2.Thickness,
3.Mounting socket depth,

4.Mounting socket long diametre (MoLD),
5.Mounting socket short diametre (MoSD),

Figure 9.27. Socketed sleeves. a. Origin of the raw material, b. Metrical analysis.

6.Hafting socket depth,
7.Hafting socket long diametre (HsLD)
8.Hafting socket short diametre (HsSD)
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One tool belongs to the Late Neolithic phase and two can be ascribed to the Final
Neolithic phase of the settlement. Their manufacture sequence involved a) the extraction of
the raw material from the beam through percussion and b) the shaping of the two holes
through hollowing and grinding. Since all tools of the studied assemblage are completely
manufactured, it is not possible to identify which of the two sockets was shaped first.

The LN tool is completely manufactured and totally preserved. Its length is 6.3 cm and
it weighs 69 gr. The mounting socket has an oval shaped section (1.6 cmx 1.2 cm) and the
hafting socket has a round shaped section (diametre 1.1 cm). Taking into consideration the
dimensions of the mounting socket, it must be assumed that the tool that was inserted in the
mounting socket must have been rather small.

The tools of the FN phase are completely manufactured and totally preserved. The
most remarkable tool is the one that was shaped on a beam junction area segment (fig.9.28)
and is one of the fewest examples of sleeves that were found in Greece with the inserted
stone tool on it. Its length is 7.9cm (width: 7.27 cm, thickness 5.2 cm) and it weighs 161 gr.
[t has two holes that were shaped through careful hollowing. In the distal part the socket for
the stone tool has an oval cross section (SoLD 4.3 cm x SoSD 2.05 cm) and its depth is 2.8cm
(fig.9.28b). The proximal part of the tool has a hafting hole with a round cross section
(diametre 2.0 cm, hafting socket depth 2.2 cm ) in which it was inserted the wooden handle
of the composite tool (fig.9.28c).

Figure 9.28. a. Socketed sleeve with inserted stone tool (A9b.KE080),
b.View of the socket, c.View of the hafting hole
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This sleeve category is very well documented in many (lakeside) neolithic
settlements of the 5th and 4th mil BC in the Central Europe. In Switzerland it appears for the
first time in the last quarter of the 5th mil BC in the settlement of Egolzwil 3 (Wyss 1994)
and its use continues until the end of the 4th mil BC in the area of Zurich and Lake Twann
(Furger 1981; Schibler 1987, Abb.193; Gross-Klee and Schibler 1995:163; Zimmerman
2016) and until the first centuries of the 3th mil BC in the area of the lakes Neuchatel, Bienne
et Morat (Region de trois lacs) (Furger 1981; Gross 1991; Gross-Klee and Schibler 1995:163;
Suter 1981, 2000:Abb.78, Maytain 2010;). In France these tools appear in the area of
Clairvaux almost in the middle of the 4th mil. BC in the area of Clairvaux (Pétrequin 2005;
Maigrot 2011) and they are also attested in the phases 1-4 of the Chalain 4 settlement that
are dated in the beginning of the 3rd mil BC (Maigrot 2003, 33:Fig.17) and in Chalain 3
(Voruz 1997)

In Greece, there have been found only a few socketed sleeves, mainly in Thessally. At
least eleven tools have been found in Dimini (Moundrea-Agrafioti 1987, Stratouli
1998a,Taf.35.1), one tool in Theopetra Cave (ZtpatovAn 1988, Fig.19.3.1), one from the
Chalcolithic phase of Pyrgos (Stratouli 1998a,Taf.36.8) and one item from the Chalcolithic
phase of Pefkakia-Magoula (Stratouli 1998a,Taf.42.9).

Type IV.Perforating sleeves

The perforating sleeves comprise a small category that consists only of five tools. Three of
them belong to the Late Neolithic and two of them to the Final Neolithic habitation phase.

This type of sleeves has been also attested in other lakeside settlements in France and
in Switzerland. In France, its use is rather rare with a few items coming from the Middle
Neolithic phase of the Clairvaux VII settlement (Maigrot 2015). On the contrary, in
Switzerland the Middle Neolithic, and more particularly the Cortaillod and Pfyn cultures, are
characterized by the presences of perforating sleeves (Maytain 2010, Billamboz1982; Suter
1981, 2000; Gross et al. 1987; Maytain 2010; Schibler et al. 1997; Wey 2001). So far the
quantity of the perforating sleeves found in Neolithic settlements in Greece and in rest of the
Balkans is very small as this tool type has been found only in Dimini in Thessaly (Moundrea-
Agrafioti 1987:252, Fig.3.5) and in Divostin in Serbia (Lyneis 1988, P1.IV.d,e).

These sleeves are shaped on tines (mainly whole pieces and in one case a tine
segment) that were cut off by percussion and sometimes by sawing and later the proximal
part of the antler was hollowed for the creation of the socket where a ground stone tool was
inserted (fig.9.29, fig.9.30a). In a few cases the percussion marks derived from the
detachment process were smoothed out by grinding perhaps for a better aesthetic result
(fig.9.30b). The difference between the previous sleeve categories and this one is the absence
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of a shaft hole or a hafting socket. The tool was penetrating vertically the longitudinal axis of
the wooden handle with the distal part of the tine situated in the posterior side of the wooden
handle. The stone tool was placed inside the socket also vertically to the longitudinal axis of

the wooden handle and it was used as an axe (fig. 9.31a).
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Figure 9.29. Manufacture sequence of the perforating sleeves

The LN tools present different manufacture and preservation status. Two tools are
completely manufactured and totally preserved and one is partially preserved and has a
slightly drilled socket (fig.9.31b). The average length of the completed tools is 14.2 cm and
their average weight is 76 gr. One of them bears marks of transversal cutting around all of
its circumference almost in the middle of its length, which could be interpreted as a sign of
recycling attempt. The sockets have round or oval shaped section and the diametre is rather
small (oval:1.6 cm x 1.25 cm, almost round: 1.3cm x 1.15 cm) while the socket depth is 4.2

cm in both of them.

The two tools that belong to the Final Neolithic are completely manufactured and
totally preserved (fig.9.31c). They were shaped on a whole tine (length: 14 cm, weight:
43.4gr) and on a tine segment (length: 6.8 cm, weight: 41.3 gr). Both sockets have oval
shaped section (2.7 cm x 1.7 cm and 1.1 cm x 0.7 cm) and their depth is 3.0 cm and 2.3 cm
respectively. Taking into account the dimensions of the sockets (2.7 cm x 1.7 and 1.1 cm x
0.7cm respectively) and their depth (3.0 cm and 2.3 cm respectively) it is obvious that the
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inserted stone tools were rather small and these tools could not have been used in heavy
woodworking activities.
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Figure 9.30 a,b. Perforating sleeves. Socket details. a. Late Neolithic, b. Final Neolithic
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Figure 9.31. a. Hafting method of the perforating sleeve (after Billamboz 1977; Billamboz and Schlichtherle
1985, Gross-Klee and Schibler 1995), b. Late Neolithic perforating sleeve (A9b.KE150), c. Final Neolithic
perforating sleeve (A9b.KE147)
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Handles

The assemblage contains one big handle (fig.9.32) (length: 14.5 cm) that belongs to the Final
Neolithic phase. It was shaped in the area of the trez junction. The blank was extracted
through percussion and probably sawing. The trez tine, which is half preserved, served as
the grip of the tool. The beam segment served as the mounting part as in one side of it the
manufacturer shaped through hollowing a mounting socket (dimensions: 3.1cm x 2.8 cm)
where a cutting edged stone tools could be inserted. Similar item has been found in the late
Horgen layers of the lakeside settlement of Twann in Switzerland (Furger 1981, Tafel.19,
fig.408).

Figure 9.32. Final Neolithic handle with socket for stone tool (A9b.KE164)
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Bevel ended tools

The bevel ended tools comprise the second biggest tool category that consists of fifty
artifacts. Bevel ended tools have been found in all habitation phases, from the Late Neolithic
to the upper disturbed layers and almost in all excavated trenches and sectors.

Their main characteristic is the existence of a single or double beveled active end that
was shaped in the longitudinal axis of the raw material that was usually tines or beam
segments. Due to the lack of shaft holes, these tools must have been hand held and they were
used directly or indirectly, vertically or diagonally to the worked material. In the case of the
antler tine, the active end was shaped only in the distal part of the tine.

Their typology was affected by three factors: the number of the bevels, the position
of the bevels and the raw material. The tools were divided into two big categories: the
unifacial bevel ended tools and the bifacial bevel ended tools. The tools of the first category
have one beveled end and the tools of the second category two beveled active ends that were
shaped on tines or beam segments. The beveled tools present a big typological variety that
reflects the adaptability and the inventiveness of the inhabitants of the settlement to
combine the raw material and the needed form in order to cover their needs and they can be
divided into the following subcategories according to the position of the beveled end and the
raw material (table 9.19, fig.9.33):

Category name Quantity

A. Unifacial bevel ended tools (UB)

A1l.Unifacial bevel ended tools shaped on tines (UBT)

A1.1.Unifacial internal bevel ended tools on tines (UBTin) 3
A1.2.Unifacial lateral bevel ended tools on tines (UBTlat) 11
A2.Unifacial bevel ended tools shaped on beam segments (UBB) 3
A3.Unifacial bevel ended tools shaped on basal and beam segments (UBBS) 2
B.Bifacial bevel ended tools (BB) on tines 31
TOTAL 50

Table 9.19. Categories of the bevel ended tools.
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Figure 9.33. Relationship between the active ends and the raw material in the formation of the categories
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The study of the tools of this category showed some preferences related to the
morphology of the active end and the raw material. The use of bevel ended tools starts in
Late Neolithic phase (at least five tools belong to the lowest LN I layers) and reaches its peak
in the Final Neolithic. Some categories appear slightly in some phases (unifacial tools on
basal and beam segments in the Late Neolithic) and all categories appear in the Final
Neolithic habitation which is the period with the biggest concentration of bevel ended tools
(table 9.20).
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Table 9.20. Chronological distribution of the bevel ended tools. (UBT: Unifacial bevel ended tools shaped on
tines, UBB: Unifacial bevel ended tools shaped on beam segments, UBBB: Unifacial bevel ended tools shaped on
basal and beam segments, BBT: Bifacial bevel ended tools shaped on tines)

The bifacial beveled active end tools is the biggest category which comprises the 62
% of the beveled tools. They were shaped mainly on tines in contrast to the unifacial beveled
tools that were shaped on various antler parts like tines, like beam segments or basal and
beam segments.

Almost all of the tools were shaped on red deer antler and less on roe deer antler (n:
1) which was used only in the Final Neolithic habitation phase for specific kind of tools (table
9.21). This choice could be based mainly to the morphological and mechanical characteristics
of the red deer antler, which could be considered more robust and stiff than the roe deer
antler.

Tines dominate in the assemblage on all categories (table 9.22). Although at first the
use of tines and beam segments was equal, later the tines were used more than any other
element. The red deer tines seemed the perfect raw material for this kind of tools as it would
be easier for the manufacturer to detach a tine than to cut off a thick beam segment from the
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whole antler. Also, the shaping of the active end would be easier in a case of the tines, as the
width of the distal part of a tine is much less compared to the width of a thick beam segment
that has to be grinded a lot more and more intensively in order to obtain a beveled edge.

Chronological Periods

Final Late
FN/EBA Neolithic Neolithic Total
. Red Deer 3 35 10 48
<
5 3
=g Roe Deer 0 1 1 2

Table 9.21. Chronological distribution of bevel ended tools shaped on red and roe deer antler

Chronological Periods

Final Late
FN/EBA Neolithic Neolithic Total

Basal and Beam 0 0 0 0
= Segments
£ Beam segments 0 2 1 3
2
T
~ Tines 3 33 9 45

Table 9.22. Chronological distribution of the raw material on beveled tools shaped on red deer antler

Also, it is noteworthy that most of the tools were completely manufactured and only
a few semi items have been found. The fact that the semi-finished items were found inside
the settlement indicates that they were manufactured inside the settlement. This suggestion

is strengthened by the presence of the manufacturing waste and unworked antler inside the
settlement.
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A. Unifacial bevel ended tools (UB)

This category consists of twenty tools. There were distinguished three categories
according to the used raw material. The first category consists of tools shaped on tines (n:
14), the second of tools shaped on beam segment and the third one of tools shaped on basal
and beam segments (n: 2). Their chronological distribution shows that while in the Late
Neolithic phase there was an almost equal use of all available raw material, later, in the Final
Neolithic, the use of tines increased dramatically and it became the dominant raw material
(table 9.23).

Late Neolithic

Final Neolithic

0% 20% 40% 60% 80% 100%
EUBT ©“UBB ' UBBB

Table 9.23. Chronologicall distribution of the unifacial bevel ended tools (UBT: Unifacial bevel ended tools
shaped on tines, UBB: Unifacial bevel ended tools shaped on beam segments, UBBB: Unifacial bevel ended
tools shaped on basal and beam segments)

A1l.Unifacial bevel ended tools shaped on tines (UBT)

This subcategory consists of 14 tools. Two tools belong to the Late Neolithic habitation phase
and twelve tools belong to the Final Neolithic habitation phase (table 9.24).

The tools of this category has been divided into two subcategories according to the
position of the beveled end according to previous researches on this kind of tools (Camps-
Fabrer and Ramseyer 1998:33-34): the unifacial internal bevel ended and the unifacial
lateral bevel ended tools. In the first subcategory, the beveled end was shaped in the
posterior side of the distal part of the tine and in the second subcategory the active end was
shaped in one of the lateral sides of the distal part of the tine (fig.9.34a,b; fig.9.35).
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Table 9.24. Unifacial bevel ended tools on tines. Chronological distribution of the two subcategories
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a.Unifacial internal beveled tool, b.Unifacial lateral beveled tool, c. Bifacial lateral beveled tool

Figure 9.34. Types of beveled tools

(After Camps-Fabrer and Ramseyer 1998, fig.2)
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Figure 9.35. Parts of the unifacial (a) and bifacial bevel (b) ended tools on tines

A1l.1.Unifacial internal bevel ended tools on tines (UBTin)

Three tools can be ascribed to this category. All of them are completely manufactured
and are coming from the Final Neolithic habitation layers. Their preservation condition is
very good as, except from one tool that lacks part of the shaft and the basal part of the tine,
most of them are almost fully preserved.

Their manufacture sequence involved the detachment of the whole tine from the
antler and then the shaping of its distal part into a beveled end (fig.9.36). The detachment
was performed carefully by the use of the percussion technique that was deployed in all the
circumference of the proximal part of the tine. The shaft of the tool was left unshaped and
only the distal part of the tine was shaped, mainly through scraping and/or grinding (fig.
9.36,9.37).

Their length ranges from 10.8 cm to 20.5 cm (average length: 14.1 cm), their width
from 2.3 cm to 3.0 cm (average width: 2.77cm) and their thickness from 2.1 cm to 2.6 cm
(average thickness: 2.4cm). Their weight ranges from 38 gr to 150.3 gr (average weight:
87.43 gr).

Camps-Fabrer and Ramseyer (1998:34) suggested that the relationship between the
length of the completely preserved items and the length of the beveling should be investigate
and they introduced the bevel index by dividing the beveling length with the tool’s length.

In these three tools the length of the beveled surface varies from 1.05 cm to 2.0 cm.
Although in this case only two tools are completely preserved and the extracted data can’t
be so secure, it’s noteworthy to mention that the bevel index is almost the same for these
tools (0.9722 and 0.9755 respectively).
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Concerning the use wear traces, all three tools bear heavy polish and discoloration in
their active end. The polish exceeds up to 2.0 cm from the tip of the active end and it’s very
probable that these tools were used in leatherworking.

/
L
Tine detachment Shaping of the tine Finished item

'Percussion ¥~ Flexion breakage *Scraping %Grinding

Figure 9.36. Manufacturing sequence of the unifacial internal beveled tools on tines
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Figure 9.37. a.Unifacial internal beveled tool on tine (A9B.KE057, scale 1:1),
b,c.Details of the active end
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A1.2. Unifacial lateral beveled tools on tines (UBTlat)

This subcategory consists of eleven tools. The manufacturing sequence differs slightly from
the one that was deployed in the previous subcategory. The tine was detached from the
antler by percussion and sometimes also with flexion breakage. The proximal part of the tine
served as the base of the tool. The mesial part didn’t get modified. The active end was shaped
at the distal part of the tine but in this case it was shaped in one of the lateral sides through
scraping and grinding (fig.9.38, 9.39b,c).

Two of the tools belong to the Late Neolithic phase and the rest of them (n: 9) to the
Final Neolithic habitation phase. Both LN tools are fully preserved (average length: 10 cm,
average width 3.2 cm, average thickness 2.5 cm, average weight 43.5 gr) but only one is
completed. In the semi-finished item, the tine has been extracted from the antler by the
percussion technique that was applied to their proximal part. The shaft was left unshaped
and only the distal part of the tine has manufacture traces. The distal part of the tine was
scraped in order a bevel end (length of the bevel: 2.2 cm) to be formed but it was never
grinded or shaped further and its surface is rough.

Eight completed and one semi-finished tool belong to the Final Neolithic habitation
phase. Two of them are partially preserved while the rest of them are almost totally
preserved.

1 2 3
~ |
o—
*T xF m
Detachment of the tine Shaping of the tine Finished item

t Percussion ¥~ X Flexion breakage * Scraping I Sawing % Grinding

Figure 9.38. Manufacturing sequence of the unifacial lateral beveled tools on tines
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The length of the seven fully preserved tools varies from 8.6 cm to 20.6 cm (average
length: 15.71 cm), their width varies from 2.2 cm to 5.8 cm (average width: 3.35 cm) and
their thickness varies from 2.3 cm to 3.1 cm (average thickness: 2.73 cm). Their weight
ranges from 31.6 gr to 123 gr (average weight 79.04 gr).

On most of the tools the beveled end is convex and it was shaped by scraping and
axial or cross grinding (fig.9.39b,c). In four cases it was possible to identify the length of the
beveled end. It ranges from 2.5 cm to 6.3 cm and its average maximum width is ranges from
1.8 cm to 3.5 cm. As the bevel indices show, there doesn’t seem to be any standardization in
the ratio between the length of the bevel and the tools length

A variety of use wear traces had been distinguished in the active end of these tools.
Two of them bear chipping sometimes alongside with localized polish that extends up to
2.6cm in the beveled area and in one case there are striations accompanied with polish up to
6.3cm.

The macroscopic and low powered microscopic observations alongside with
suggestions of other experimental approaches (Beugnier and Maigrot 2005) give strong
indications that most of the unifacial internal and lateral beveled tools were used diagonially
to their long axis in wood working and leather working.

Figure 9.39. a.Unifacial lateral tool scale (A9B.KE062,scale 1:2), b.Detail of its active end c.Manufacturing
traces and chipping on active end

Similar morphologically tools have been found in Neolithic and Bronze Age
settlements of Central Europe. There have been reported in Switzerland in the settlement of
Hitzkirch-Seemat (Wey 2001:159, Taf. 84), in Twann (Suter 1981; Furger 1981) and in the
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lakeside settlement of Concise 3 (Maytain 2010). Also, a few items have been reported from
the settlement of Chalain 3 in France (Voruz 1997).

A2.Unifacial tools shaped on beam segments (UBB)

Three tools comprise this small subcategory. One belongs to the Late Neolithic habitation
phase and two to the subsequent phase. All of them are completely manufactured. As of their
preservation conditions, one of them is almost fully preserved and one is half preserved and
one is partially preserved.

The completed LN tool (catalogue item KE188) is barely preserved (length: 3.65cm,
width 2.6 cm, thickness: 0.8 cm, weight: 7.0 gr) as only part of the active end is preserved. It
must have been used a scraper.

Two FN tools have been shaped on beam segments which were extracted by
longidutinal division from the beam. Later the beam part was hollowed and the active end
was shaped on one of the ends of the beam segment by grinding in a sandstone. The slightly
beveled end bears striations parallel to the longitudinal axis of the tools that extend up to 1.0
cm from the end of the bevel alongside with high polish that is superimposed over the
manufacturing grinding traces. These tools could have been used as scrapers/polishers.

Similar beveled tools on beam segments have also been reported from other
prehistoric settlements in Greece, in the region of Macedonia (Stavroupoli, Sitagroi) and in
central Greece (Theopetra Cave). In Stavroupoli the small scale rescue excavation yielded
two tools on beam segments with cutting/beveled edges (Xatlo0én 2002:616,624, Fig.44).
Elster reports two tools shaped on red and roe deer antler beam segments with chisel /bevel
ends from the Middle Neolithic/Chalcolithic phases and two similar tools from the Early
Bronze phase of the settlement of Sitagroi (Elster 2001:372,Tab.6-7; 2003:38,Table 2.6-2.7,
fig.2.9.a.). In Central Greece so far only one beveled tool has been reported. It is shaped on a
beam segment and it comes from the Neolithic strata in Theopetra Cave (ZtpatoUAn
2000:314-315,325: fig.19.2. 3).

Bevel ended tools shaped on beam segments were also found in other Balkan
settlements. Tools with beveled polished edges shaped on beam segments have also been
found in the Neolithic settlement of Divostin in Serbia (Lyneis 1988:323, Pl. IV, Vitezovi¢
2011,fig.102) and in the Cucutenian settlement of Draguseni in Romania (Bolomey and
Marinescu-Bilcu 2000 Fig.61.1,3,4,13; Fig.73.5,7). In Central Europe they have beenreported
in the Swiss lakeside settlements of Arbon Bleiche 3 (Deschler-Erb et al. 2002:364, Abb. 529.
3-4) and Twann (Suter 1981).
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A3.Unifacial tools shaped on basal and beam segments (UBBS)

The use of basal and beam segments for the manufacture of single beveled tools was
not so common in the prehistoric settlement on Anarghiri IXb. The two tools (one from the
Late Neolithic and the other from the Final Neolithic layers) of this category are shaped on
roe deer antler. The LN tool (catalogue item A9b.KE256) was shaped on a small basal and
beam segment of an unshed antler (length 9.1 cm). The burr was flattened and the shaft of
the tool bears high polish due to manufacture and also probably due to the contact of the
hand of the user with the tool. The active end (length 1.5 cm) bears signs of heavy use (worn
and damaged end). It was probably used as a chopper. The Final Neolithic tool (catalogue
item A9B.KE044) is quite bigger (length 17.0 cm) and it was shaped on shed antler. The shaft
doesn’t bear any manufacture traces. Its active end was shaped by scratching and cross
grinding and is not fully preserved, so it is not possible to determine its exact use.

B. Bifacial beveled tools on tines (BBT)

This subcategory consists of 31 items. The main characteristic of these tools is the existence
of two beveled ends that were shaped in the two lateral sides of the distal part of the tine
(fig.9.34c,9.40,9.41a,b, PLIIIa-d). The tine was detached from the antler by percussion (some
of the tools still bear traces of failed percussion attempts at their basal part (basal parts of
the tool in figure 9.41a,b and fig 9.43a) and then the proximal part of the tine was treated by
grinding or by sawing and grinding (fig.9.40; 9.41c). The distal part of the tine was shaped in
its lateral sides into a double beveled tool by scraping and grinding (fig.9.40).

As for their chronological distribution, it seems that there is an increase of their use
from the Late Neolithic (n: 7) to the Final Neolithic (n: 21). Also a few items (n: 3) can be
ascribed to the upper disturbed layer with FN/EBA material.

All seven LN tools are completely manufactured (fig.9.41). Their preservation
condition varies as five of them are almost totally preserved (three of them lack a small part
of their active end) and the rest of them (n: 2) are partially preserved (part of the shaft and
part of the active end is missing).

Concerning the dimensions of the almost totally preserved tools, the length ranges
from 13.2 cm to 21 cm (average length: 16.3 cm), the width from 2.55 cm to 4 cm (average
width: 3.05 cm), the thickness from 2.3 cm to 3.0 cm (average thickness: 2.6 cm) and the
weight from 44gr to 170.8gr (average weight: 94.36gr).
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Detachment of the tine Shaping of the tine Finished item

1 Percussion ¥ X Flexion breakage * Scraping I Sawing % Grinding

Figure 9.40. Manufacture sequence of the bifacial beveled tools on tines

The tines were detached from the antler through percussion (4 out of 5 cases). Except
from one case where grinding was deployed, the shaft was not shaped. The active end was
shaped through grinding (four cases) and through scraping and grinding (one case).

The length of the beveled worked surface on the almost fully preserved items varies
from 1 cm to 10cm and the average length is 4.68 cm. The active end of the tools bears
discoloration (formation of dark areas), chipping and polish that sometimes extends up to
5.0 cm from the edge of the beveled end. Striations that are parallel to the long axis of the
tools were also obseved in low microscope analysis and sometimes were also visible
macroscopically.

Except from one tool, all the FN tools are completely manufactured. Eight tools are
almost totally preserved, while the rest of them are half preserved (n: 5) or they (n: 8)
preserve part of the shaft and the distal part (active end) (fig.9.42, 9.43).

In eight cases it was possible to recognize the techniques for the tine detachment and
the later shaping of the basal part. In most of the cases there was a combination of
techniques:

1. percussion and fracture (3 cases),
2. percussion, flexion breakage and grinding (3 cases),
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3. sawingand grinding (2 cases)

The shaft was treated only in two cases where it was grinded diagonally in order to
become thinner. Although in some cases the manufacture traces were covered by the use
wear traces, it seems that the main method for the shaping of the active end was the grinding
(almost 18 cases). In one case the tool’s end was heated after the grinding and in one case
the grinding was deployed after the scraping. The active end of the semi-finished tool was
shaped only by scraping.

The majority of the tools bear heavy polish in their convex active end. In seven cases
the active end bears polish and chipping, in four cases they bear polish alongside with
striations parallel to the longitudinal axis of the tool and in seven cases only heavy polish
was identified. The polish was observed usually in the first 3 cm of the active end (0.7cm to
3.0cm) and in three cases it extends up to 3.5 cm.

Three tools seem to belong in the FN/EBA upper layer. All of them are completely
manufactured and they are shaped on parts of tines and preserve only part of the shaft
and/or of the active end (average length: 8.1 cm). Their convex active end was shaped mainly
through axial and cross grinding. The active ends bear polish (up to 2.0cm from the edge)
and only in one tool the polish is accompanied by chipping. Taking into consideration the
morphology of the active end and the use wear traces, it is possible that these tools could
have been used vertically in hard materials like wood or diagonally in softer materials like
leather (Maigrot 2003, Campana 1989) (fig.9.44)

While tools of similar morphology are absent in the Neolithic settlements of Greece
and the Balkans, it seems that they were often used in many European Neolithic lakeside
settlements. In France similar tools have been reported from Chalain 3 (Voruz 1997:321,
P1.6,13,16) and from Chalain 4 (Maigrot 2003). They were also often used in Swiss Neolithic
settlements: Nidau-BKW, in Twann, Lattringen Riedstation (Furger 1981; Suter 1981,
2002:Abb.77), in Hitzkirch-Seemat (Wey 2001:159, Tafel 84), in Zurich (Schibler 1987) and
in Arbon Bleiche 3 (Deschler-Erb et al.2002 Abb.528, 5-6) where they have been considered
as chisels (sprossenmeissel).
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Figure 9.41. a,b.Late Neolithic bifacial beveled tool (A9b.KE061) with visible manufacture traces on the basal
part, c. Detail of the active end
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Figure 9.42. a.Different views of a Final Neolithic bifacial beveled tool (A9b.KE084) b. Grinded and polished
basal part of the tool, c,d. Details of the active end
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Figure 9.43. a-c.Final Neolithic bifacial bevel ended tools and details of their active end
(a. A9b.KE047, b. A9b.KE042, c.A9B.KE058)
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b

Figure 9.44. Possible tool movements across worked material of the A9b.KE061 tool
a) Vertically to the worked material, b) Diagonially to the worked material
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Picks

One distinctive tool category is the one that has been named “picks” due to the morphological
characteristics of the items and their similarity to modern-day picks. Their main
characteristics are the existence of a shaft hole in the middle of their length for the insertion
of the wooden handle and a usually rounded active end. These tools are considered soil
digging sticks and /or mining tools (Beldiman et al. 2012).

There have been collected thirty four (34) items. The majority of them (n: 20) are
completely manufactured and fourteen items are semi-finished. As for their preservation,
nineteen (19) tools are preserved intact or almost intact and the rest of them are half or
almost half preserved. All of them were shaped on red deer antler. The tines are the most
common raw material while the other parts of the antler were also used but with less
frequency.

The different types of raw material lead to the categorization of this category into four
subcategories: a) picks shaped on tines, b) picks shaped on basal and beam segments and c)
picks shaped on beam segment, d) picks shaped on crown. The majority of the tools (n: 28)
of this category belong to the first subcategory and the rest of them are represented by only
one tool (table 9.25).

Picks categories Quantity
Picks shaped on tines 28
Picks shaped on basal segments 3
Picks shaped on beam segments 2
Picks shaped on crown 1

Table 9.25. Subcategories of the picks

Picks shaped on tines

This assemblage consists of twenty eight (28) items (Pl.IVa-c, P1.Va-b). The majority of them
(n: 23) belong to the Final Neolithic layers, three items belong to the Late Neolithic layers
and only two belong to the upper FN/EBA disturbed layers.
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Their preservation state varies. Sixteen picks have been found (almost) completely
intact and twelve items are half or almost half preserved. Moreover sixteen items are
completely manufactured and the rest of the assemblage consists of semi-finished items
(table 9.26).

Manufacture
status
Completely Semi-finished Total
o manufactured
=

S E (Almost) totally 7 9 16
% 2 preserved
| 3
A Half preserved 9 3 12

Total 16 12 28

Table 9.26 .Manufacture and preservation status of the picks shaped on tine
Their size varies as there were used different kinds of tines (brow, bez and trez
tines)20.The length of all items varies from 4.4 cm to 26 cm. The average length of all items is
11.8 cm.

At least two manufacturing stages have been recognized for the shaping of the picks
with a variety of techniques in each stage. Also, as it will be shown below, in each phase there
are combinations of these techniques with different outcomes.

The first stage of the manufacture concerned with the detachment of the tines from
the main antler beam. Through the study of the proximal part of the whole preserved picks
it was possible to recognize that the tine had been detached from the main antler shaft or
from a bigger part of the tine by the percussion and flexion breakage techniques. In most of
the cases the artisans used both techniques. The percussion technique was used in order to
thin the base of the antler tine and the flexion breakage for the detachment of the tine from
the beam.

The second stage was related with the shaping of the shaft hole. The shaft hole was
shaped mainly by the use of perforating techniques such as bow drilling and boring. These
two techniques were the most popular techniques as they were used in most of the cases. In
many cases the percussion technique was deployed alongside with the bow drilling
technique. It seems that at first the outline of the shaft hole was created through percussion

2 The metrical analysis of the artifacts was done according to the drawings of the fig. 9.45. The terms used for
the localization of the tine sides and the parts of the tines are described in fig. 9.46
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and then the artisan was using the bow drilling technique in order to widen the diameter of
the shaft hole (fig.9.47)

proximal part / base

(]
()] el
2/ >
w —
5 £ 1.Length
5 g
= 3 2.Width
© Q

3.Thickness

4.Shaft hole long diametre

' 5.Shaft hole short diametre

distal part/active end 6.Shaft hole length

Figure 9.45. Metrical analysis of the picks shaped on tines

basal/proximal

h distal I

. tine end
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medial/lateral

anterior

_—

tine basis

Figure 9.46. Localization of the antler tine (modified after Werning 1983 and Riedel 2013)
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In the majority of the tools the shaft hole perforation was performed in both sides
(bilateral perforation) as there have been recognized percussion of drilling marks both in
anterior and in posterior sides. In all other cases the most common practice was to start the
perforation of the shaft hole at the anterior side.

There have been documented three different cross section shapes in the shaft holes.
Most of the picks (n:17) have shaft holes with round cross section, at least seven have oval
cross section and only one tool has a rectangular/trapezoid shaft hole. In the rest of them it
was not possible to identify the shaft hole shape.

The small number of the picks that can be attributed to the Late Neolithic phase could
indicate the limited use of antler picks but it must be taken into consideration that the central
part of the settlement was not excavated thoroughly to the natural soil. Therefore it is very
possible that a lot of artifacts from this typological group could have been retrieved from this
area.

Figure 9.47. Percussion traces around the shaft hole

One fully preserved semi-finished and two completely manufactured picks (one half
and one almost totally preserved) belong to this phase (fig.9.48). The average length of the
completely manufactured items is 8.35 cm and the length of the semi-finished tool is 14.0
cm. The extraction method of the tine was recognized only in one tools that retains its basal
part. The tine was extracted through percussion at first and then by flexion breakage, a
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combination of techniques that will be used also in the manufacture of picks of the next
phase.

Two techniques for the shaping of the shaft hole have been recognized in the
completed tools: one shaft hole has been shaped through bow drilling and the other though
boring. In both cases the perforation started in the posterior side. One shaft hole has round
cross section (diametre: 1.3cm, length: 2.1cm) and the other has an oval cross section (ShLD
1.9 cm x ShSD 0.9cm). In the semi-finished tool there was an attempt to perforate the tine
through boring but the shaft hole was never drilled completely and the tool left unfinished.
The shaft hole seems to have also round cross section and its diametre is rather small (0.7
cm) (fig.9.49). The small number of picks from this phase don’t allow for the recognition of
any patterns between the techniques and the shape of the shaft holes.

Only one completed tool bears use wear traces. The heavy polish that extends up to
2.0cm cm in the tool shaft shows that the tool must have been used in agricultural activities

(soil digging).

0 2cm

Figure 9.48. Late Neolithic half preserved pick on tine (A9b.KE143)

Figure 9.49. Late Neolithic pick (A9B.KE160). Detail of the semi-finished shaft hole.
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The number of the picks rises during the Final Neolithic as twenty three tools can be
attributed to this phase. Thirteen items are completely manufactured and ten items could
be considered as semi-finished tools due to their incomplete shaft holes.

The preservation state of the completely manufactured items varies. The majority of
them (n: 8) are half preserved and five are almost totally preserved (fig.9.50). Their length
varies from 4.4 cm to 25 cm with an average length of 10.39 cm, while the average length of
the totally preserved completely manufactured tools is 15.54 cm.

The majority (n: 7) of the semi-finished tools are preserved almost totally. In the
remaining three tools, two of them lack big part of the active end and part of the proximal
part. Their average preserved length is 11.37 cm.

In thirteen cases it was it possible to determine the process of the tine detachment
from the antler. As in Late Neolithic phase, the tine was removed from the beam through the
percussion and flexion breakage techniques.

The second stage of manufacture involved the perforation of the shaft hole. The
percussion and the bow drilling technique were the most frequently used techniques. In one
case, a semi-finished shaft hole bears traces left by the use of the percussion technique. In
eight cases, the percussion technique was used in combination with two other techniques:
in seven cases it was used before the bow drilling technique in order to make the outline of
the shaft hole and in one case it was used before the grinding technique. Eight shaft holes
were shaped through bow drilling and four through boring.

Figure 9.50. Final Neolithic pick on tine with half preserved shaft hole (A9B.KE093)
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Most of the shaft holes (n: 13) have round cross section (fig.9.51, 9.52a). Nine of them
are completely manufactured and four of them are half/slightly drilled. The preservation of
these shaft holes varies. Five of them are half preserved and the rest are fully preserved
(table 9.27).Their diametre varies from 0.4 cm to 1.15 cm (average diametre: 0.81 cm).

The most common techniques for the shaping of the round shaft hole were the bow
drilling and boring techniques. In many cases the manufacturer(s) used one of these
techniques or a combination of them. In eight cases the shaft holes were shaped through bow
drilling that was performed in both sides (one case of unilateral perforation) or in either of
the sides seven cases of unilateral perforation). Only one completed tool bears of bilateral
perforation performed through bow drilling.

The boring technique was used for the shaping of four shaft holes and in all four cases
the manufacturer performed both sides of the tine (bilateral perforation). The use of this
technique led to three completely shaped shaft holes and to one half-finished tool. Only in
one case there is a combination of techniques. In this case, the completed shaft hole with
round cross section was shaped through the combination of percussion and bow drilling
technique in both sides (bilateral perforation) (table 9.28).

Manufacture status

Completely Semi-finished Total
manufactured
%]
% Totally preserved 4 4 8
17
g
E Half preserved 5 0 5
2
)
%]
& Total 9 4 13
-

Table 9.27.Final Neolithic Picks. Shaft holes with round cross section. Manufacture and preservation status.
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Unilateral

type

Bilateral

Half drilled
Perforation

E BR
DR
PER+DR

Unilateral

Bilateral ﬁ
|

Table 9.28. Final Neolithic picks. Shaft holes with round cross section. Comparison between the different
shaping techniques and the perforation type (BR: Boring, BDR: Bow Drilling, PER+DR: Percussion and
Drilling)
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Perforation
type
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Figure 9.51. Final Neolithic picks. Round shaft holes from completely manufactured picks on tines

The length of their shaft hole ranges between 1.3 cm and 2.0 cm (average length:
1.46cm). There seems to be a connection between the size of the shaft hole and its length as
in most of the shaft holes with round cross section the length is 1.7 cm to 2.0 cm and their
diametre is from 0.8 cm to 1.2 cm (table 9.29).
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Table 9.29. Picks on tines. Shaft holes with round cross section.
Relationship between the shaft hole diametre and length

Seven tools have shaft holes with oval cross section. Four of them are completely
manufactured (two half preserved and two totally preserved) and the remaining three are
semi-finished. The long diametre (ShLD) of the totally preserved shaft holes ranges from 1.4
cm to 2.6 cm and the short diametre ranges from 1 cm to 2.3 cm.

A different manufacturing sequence is observed in the shaping of the shaft holes with
oval cross section. In six cases the percussion technique was deployed for the rough shaping
of the shaft holes outline and then the manufacter(s) used the bow drilling in order to finish
the shaping of the holes (fig.9.52b,9.53).In the case of one semi-finished shaft hole, the
manufacturer of the tool used only the percussion technique without any further
modification of the shaft hole.

In many cases the use wear traces (polish and striations) were visible
macroscopically. Both these types of use wear traces are visible at the end of the active ends.
The striations run parallel to the vertical axis of the pick and in some cases are visible up to
6.0 cm from the tip of the active end. Sometimes the striations are accompanied by polish
that is observable up to 4.0 cm from the tip of the active end to the main shaft of the tool.
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Figure 9.52. Final Neolithic picks on tines. a. Semi-finished shaft hole with round cross section (A9b.KE051),
b.Slightly shaped finished shaft hole of oval cross section (A9b.KE092)

0 4cm

Figure 9.53. Final Neolithic semi manufactured pick on tine with unfinished oval shaft hole (A9b.KE235)
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Two picks, one semi-finished and one completed, can be attributed to the FN/EBA
phase (fig.9.54, 9.55). The semi-finished mattock is preserved intact (length: 15.7cm) and
has a slightly drilled shaft hole with round cross section (fig.9.55a, 9.56). The completed tool
(preserved length: 12.5cm) lacks part of its active end. Its shaft hole was drilled from the
anterior side and there are some traces from a slight use of the percussion technique
(fig.9.55b). Although a part of the active end of the completely manufactured mattock is
missing, it was possible to identify use wear traces in the remaining part of it. High polish
and discoloration are observed up to 5.0 cm from the active end to the shaft of the tool.

()]
80 . . .
£ Technique(s) Extraction of the tine by percussion
4 and/or flexion breakage
a0 Technique(s) Percussion and drilling Boring
S
L ©
o —
8 %
n Uni/Bilateral . .
o % / . Unilateral Unilateral
g < perforation
—
&
(48]
=
b Shaft hole Round Round
shape shaft hole shaft hole
i3]
—= o Completely/Semi Completely Semi
£ g manuafactured manuafactured manufactured

Figure 9.54. Manufacture sequence of the picks on tine from the Final Neolithic/Early Bronze Age disturbed
layers.
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Figure 9.55. Final Neolithic/Early Brone Age picks on tines. a. Semi-finished tool (A9b.KE006), b.Completely
manufactured (A9b.KE098)

0 2cm

Figure 9.56. Picks on tines from the FN/EBA disturbed layer. Semi-finished shaft holes with round cross
section

Overview

The above analysis of this subcategory leads to some remarks concerning the change
of the quantity and the manufacture techniques through time. The picks shaped on tine are
rather few during the Late Neolithic but they are increasing significantly during the FN
phase. In all phases there are attested both completely manufactured and semi-finished item
(table 9.30). In Final Neolithic habitation phase the completely manufactured are slightly
more compared to the unfinished ones. The number of tools in the other two phases is rather
small and the comparison between the two categories can’t provide any reliable data taking
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also into account the partially excavated settlement and that the LN layers have been reached

only in a few areas of the settlement.

® Completely manufactured

FN/EBA 1
Final Neolithic 10
Late Neolithic 1
T T T T !
0% 20% 40% 60% 80%

Semi finished

100%

Table 9.30. Picks on tines. Chronological distribution of the completely manufactured and semi-finished tools

The picks on antler tines are rather few in the Greek Neolithic settlements. So far only
a few similar tools have been reported, mainly from Neolithic settlements in Central

mainland and the Aegean Sea islands. One tool has been reported from the Theopetra Cave
settlement (ZtpatoVAn 2000, fig.19.3.3) and one from the Late Neolithic settlement in
Tharounia Cave in Euboea (ZtpatovAn 1993, fig.19.1, 19.3). Late Neolithic picks on
perforated antler tines have been also reported from Eneolithic settlements from the region

of South Moldova (Beldiman et al. 2012, pl.9,17,19).
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Picks shaped on basal segments

This subcategory consists of three tools that can attributed to the Final Neolithic habitation
phase. All of them are shaped on red deer antler, one on collected antler (P1.Vc) and two on
unshed antler that was obtained through hunting. The item on shed antler (length:15.2cm)
is completed has a shaft hole with oval cross section (3.7cm x 3.1 cm) but lacks part of its
active end.

The massive and heavy picks on unshed antler present different manufacture and
preservation status. The first one (A9b.KE 212) is completed and totally preserved (length:
24.3cm, weight: 386gr) (fig.9.57) with a big shaft hole (4.4cm x 2.5cm) and a fully preserved
pointed end. The other one is semi-finished and half preserved as its shaft hole it not drilled
and it lacks a big part of its active end (length:19.5cm, weight: 345gr).

0 2cm

Figure 9.57. Final Neolithic pick on basal and beam segment (A9b.KE 212)

The manufacture of these tools must have been a time consuming process as the
manufacturing sequence differs a lot from the one used for the manufacture of picks shaped
on tines (fig.9.58). At first the artisan(s) had to extract the antler from the skull of the red
deer and later to remove the tines and to cut off the antler at the desired length. According
to the semi-finished pick, the next stage was related with the shaping of the active end which
was achieved through percussion and heavy grinding. The next step was the manufacture of
the shaft hole that was drilled transversally to the beam segment in the area of the first tine
that was cut off at the previous stage. The perforation was done by percussion and later by
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bow drilling using a big stone drill bit as the diametre of the preserved shaft hole is quite big
(fig. 9.59).

These tools could have been used in agricultural activities but other functions cannot
be excluded. Similar items from Chalcolithic settlements in Bulgaria have been considered
as close combat weapons (bosmkueB 2014) and perhaps this suggestion can apply to the
Anarghigi IXb massive tools.

Raw material detachment Shaping Finished item

1 Percussion * Scraping $ Drilling % Grinding

Figure 9.58. Picks on basal and beam segment on unshed antler. Manufacture sequence

Figure 9.59. Pick on basal and beam segment. Detail of the shaft hole.
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Picks shaped on beam segments

This subcategory consists of two items, one half preserved completed pick and one semi-
finished item. The completed item was shaped on a beam segment that was extracted by the
groove and splinter technique and later was grinded in all of its sides in order to obtain a
pointed end and flattened sides. It preserves only its distal part and there is no info if it was
used handheld or it was a hafted too. The semi-finished tool (catalogue item A9b.KE025) that
was shaped on a beam segment (length: 16.7 cm, weight 206 gr) (fig.9.60). The segment was
extracted by the rest of the antler by percussion and probably the artisan intended to use the
small protruding tine as the active end of the tool. The manufacture of the tool stopped at the
second stage of its shaping, the shaft hole shaping. There are percussion traces on both
lateral sides through percussion as the manufacturer removed the compact bone in order
to shape the outline of the holes (almost round cross section, dimensions: 1.9 cm x 1.75 cm)
but he/she quit the manufacture of the tool without any further modification.

Figure 9.60.Pick on beam segment (A9b.KE025). a,b.Different views of the tool, c.View of the unfinished shaft
hole
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Picks shaped on crown

Avery unique Final Neolithic tool belongs to this category as it is the only tool shaped on red
deer antler crown (length: 24.7 cm, weight 297 gr). Its manufacture shows that the
manufacturer dedicated a lot of his/her time in order to shape it as almost all of it bears
manufacture traces. It was detached by percussion from the rest of the antler and then
through percussion and bow drilling the manufacturer shaped a rectangular shaft hole in the
basis of the crown (fig.9.61).The manufacturer wanted to change totally the appearance of
the raw material as the whole crown bears percussion traces (fig.9.62). The two tines bear
also percussion traces on them but they also bear some use wear traces (heavy polish,
blunted tips). As this tool is a unique find without any parallels in the Balkans or in Europe,
there can be only assumptions about its use. It is possible that a wooden handle was inserted
through the shaft hole and that this item was used in agricultural activities.

shaft hole

=)

Figure 9.61. Pick shaped on crown (A9b.KE149)
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Figure 9.62. Pick shaped on crown (A9b.KE149). a.Detail of the crown tine, b.Detail of the shaft hole
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Adzes

This small category consists of five items shaped on big beam segments which have shaft
holes that were drilled medio-laterally and the blades are at a right angle to the haft. Two of
them belong to the Late Neolithic phase and three in the Final Neolithic phase. So far there
haven’tbeenreported such tools from other Greek Neolithic settlements and the only similar
items in the Balkans come from Serbia (Vitezovi¢ 2017: fig.5).

A big adze (length: 34 cm, weight: 508gr) (fig.9.63) shaped on an upper beam part
belongs to the Late Neolithic phase. [t was extracted by percussion from the rest of the antler
and Itis equipped with a shaft hole of round cross section that was drilled close to the base
of the crown through percussion and unidirectional bow drilling. Its worn beveled working
edge was shaped through oblique scraping and grinding. The other LN adze (length: 11.5 cm,
weight 132.5 gr) was shaped on the T-junction area of the beam and third tine. It has a shaft
hole with an irregular cross section (1.8 cm x 1.6 cm) but it lacks part of its active end.

Figure 9.63 Late Neolithic adze (A9b.KE 243)

In the Final Neolithic phase belong three adzes. Two of them are completed and are
almost fully preserved and the other one is a fully preserved semi-finished item. A completed
adze (length: 16.5 cm, weight: 214gr) that comes from the beam segment of the trez tine
junction (fig.9.64a). The desired beam portion was removed by percussion and then the
manufacturer drilled the shaft hole in the junction area (round cross section, diametre 2.4
cm) and created through scrapping a beveled active end that seems quite worn out and
damaged. The other completed tool was shaped on an upper beam segment. Its shaft hole
has a round cross section and its diametre is 1.4 cm. One of the crown tines of the antler was
used as the active end of the tool.

In the third FN big adze (length: 23.8 cm, weight 363.4 gr) (fig.9.64b) the crown tines
were removed through careful percussion by a stone tool with small blade width. The shaft
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hole has an almost round cross section (3.0 cm x 3.2 cm) and was also drilled in the base of
the crown through percussion and bow drilling. The unilateral beveled end (length: 11 cm)
was shaped though oblique scraping. The shaft hole inside still bears its manufacture traces
and the active end don’t bear any use wear traces. This tool seems unused and it can also be
considered as a semi-finished item.

Figure 9.64. Final Neolithic adzes (a: A9b.KE178, b:A9b.KE271)

Axes

The Anarghiri IXb antler axes comprise the biggest recovered antler axe assemblage in
Greece. The assemblage comprises of sixteen items that belong to both main habitation
phases. Six axes belong to the Late Neolithic layers and ten axes can be ascribed to the Final
Neolithic layers. Their categorization was based on the raw material, tines and beam
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segments. The type A, axes on tines, consists of seven axes and the type B, the beam axes,
consists of ten axes that were shaped on beam segments and present a very interesting
varied typology. The tines were used mostly in the Final Neolithic phase whereas the number
of the beam axes is the same in both phases (table 9.31)

Late Neolithic Final Neolithic Total
Total 6 10 16

Table 9.31.Chronological distribution of the axe types

Type A. Axes on tines.

Six axes on perforated tines have been collected. One belongs to the Late Neolithic and five
to the Final Neolithic layers. Three of them are completely manufactured and three are semi-
finished due to uncompleted active ends or half drilled shaft holes (table 9.32).

Late Neolithic Final Neolithic
Preservation status
Totally Half Totally Half
preserved preserved preserved preserved
ES" Completely 1 0 1 5
§ 2 maufactured
SE T semi
=R emil
0 0 2 0
g finished

Table 9.32. Axes shaped one tines. Preservation and manufacture status per habitation phase

The axe that belongs to the Late Neolithic phase is a completely manufactured axe
with a double beveled active end (length: 12.8 cm) coming from the northeastern area of the
settlement. It has a shaft hole with a round cross section (diametre 1.3cm) near to the basal
part of the tine which was shaped through unidirectional bow drilling. Its active end is
blunted and very worn out due to heavy use probably to woodcutting tasks.
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The axes of the Final Neolithic layers are coming from various areas of the settlement
and present a variety in the manufacture and the preservation status. Three of them are
completely manufactured but only one is totally preserved (fig.9.65). One axe lacks part of
its active end, and the other one lacks part of the shaft hole and its proximal part. In three
identifiable cases the shaft hole has round cross section (shaft hole diametre ranges from 1.2
cm to 2.0 cm). In one case the working surface, that was shaped through shaving and
grinding, is extended up to 1.2 cm from the edge and it bears discoloration and high polish.

The two semi-finished axes (7.5 cm and 12 cm respectively) were shaped on tines
that were extracted by percussion and fracture from the antler. They have slightly shaped
shaft holes through percussion (one case) or percussion and boring (one case). In one tool
the active end was roughly shaped through scraping.

Figure 9.65. Final Neolithic type A axe shaped on tine (A9b.KE023)

Type B. Beam axes

This subcategory consists of ten axes that were shaped on beam segments. Their
manufacture was a time consuming procedure that demanded a lot of effort, physical
strength, technical skills and deep knowledge of the physical properties of the antler.

The beam axes comprise a rather interesting typological assemblage. They comprise
the biggest part of the assemblage and their morphology show the desire and the ability of
the settlements inhabitants to work this hard material and to invest a lot of effort and time
in order to create strong and robust tools that could help them in their everyday needs. Their
use started in the Late Neolithic (n: 5) and the number remains the same in the Final
Neolithic phase.

There have been identified four morphologically distinct types which are the results
of different manufacture sequences. All these types appear only in this settlement and they
could be considered as “local” types since so far they haven’t been found similar items in
Greece or in the Balkans. The only antler axe that was found in vicinity comes from the
nearby Late/Final Neolithic settlement of Anarghiri [Xa but it is totally different from the
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Anarghiri [Xb axes as it was shaped on the basal part of the antler and has a shaft hole on the
areas of bez tine (Arabatzis 2016, fig.9).

The type B1 axe is shaped on a big unsplit beam segment and the active end shaped
on the burr, in the type B2 the beam is split in half and the active end is shaped on the burr
and in the type B3 the beam is split in half and its base is shaped on the burr. The B4 axe is a
handheld axe with a single beveled end. It's rather intriguing that these types don’t appear
in every phase. The type B1 appears only in the Late Neolithic phase, the type B2 in both
phases while the types B3 and B4 only in the Final Neolithic (table 9.33).

Types Late Neolithic Final Neolithic Total
Type B1 3 0 3
Type B2 2 3 5
Type B3 0 1 1
Type B4 0 1 1
Total 5 5 10

Table 9.33. Chronological distribution of the beam axe types

Type B1. Beam axe with active end on burr

In the Late Neolithic all type B1 axes are coming from collected antler. After their acquisition
of the raw material, the manufacturer chopped off the antler usually in the middle of the
beam segment and kept the part with the basal part. The next manufacturing step was the
removal of the tines (first and second) usually by percussion and/or flexion breakage.

After this rough shaping, the manufacturer grinded heavily the base and beam
segment medio-laterally in all over its length in order to thin out the volume of the shaft so
that these two sides to become flat. Also some grinding was applied to the other sides, mainly
in the anterior side in order to smooth out the surface after the detachment of tines. After
this process, the cross section in the middle of the axe shaft became rectangular. The usually
flat oval in cross section shaft hole was shaped through bow drilling and in some cases
through percussion and bow drilling (fig.9.66). The few fully preserved shaft holes show that
the perforation was done close to the basis of the tool, in its proximal part and the hafting
angle is almost vertical to the longitudinal axis of the raw material.
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The basal part of the antler, a very tough and compact part of the antler, was
transformed to the active end of the axe. The part of the outer burr (coronet) that was left
from the previous grinding process, was then removed and smoothed out and the burr was
shaped through percussion and heavy grinding on all sides into a massive axe head with a
convex profile.

As most of the axes are fragmented and lack their basal part, it's not possible to
identify if this part was shaped or not. This was identifiable only in one case where the axe
basis was shaped through grinding and polishing.

The three LN axes of this subtype present different preservation status as all of them
are completely manufactured but only one them is totally preserved (artifact (A9B.KE175).
[ts length is 23 cm and it weighs 184 gr. Its base has an almost round cross section and was
shaped through grinding and polish. The shaft hole has a flat oval cross section (2.96 cm x
1.0 cm) and its length is 2.5 cm. It was shaped through percussion and bow drilling from both
sides. The shaft bears a lot of grinding traces medio-laterally. A big part of the shaft was
leveled medio-laterally through grinding.

The head of the axe (length: 5.0 cm, height: 4.7 cm, thickness: 2.2 cm) has a convex
profile and it was shaped through heavy use of the percussion, grinding and polishing
technique and it bears traces of contract with hard material (worn/blunted end and pits)
Although it bears some traces of contact with other materials, some factors don’t make this
axe so usable. The small size of the shaft hole (fig.9.67) and therefore of the size of the
wooden handle bears some questions about its usability as the thin handle could break easily
during use and the user should replace it often with a new one.

Figure 9.66. Final Neolithic type B1 axe (A9b.KE175)
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Figure 9.67. Detail of the shaft hole from the A9b.KE175 axe

The other two axes are partially preserved. One axe (catalogue item A9B.KE 052)
(fig.9.68) lacks its proximal part and part of the shaft hole (preserved length: 21.2 cm,
weight: 176 gr). It has a rectangular cross section in the middle of the shaft and its active end
still preserves a small part of the heavy grinded coronet (fig.9.69). The other tool (catalogue
item A9B.KE184) preserves only part of the shaft and part of the active end (preserved
length: 7.5 cm, weight: 23 gr). The axe had a flat oval cross section in the middle of its shaft
and it doesn’t preserve its shaft hole. On both axes the active end bears traces of use on hard
material like wood

Figure 9.68. Late Neolithic type B beam axe (A9b.KE052)
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Figure 9.69. Beam axe type B2.
a.Detail of the flattened active edge and the small part of the coronet, b. Close view of antler base/axe edge

Type B2. Split beam axe with active end on burr

The items of the subtype B2 come from collected shed antler (PLVI). The manufacturer
chopped off the antler in the middle of the beam segment and kept the part with the basal
part. The next manufacturing step was the removal of the tines (first and second) usually by
percussion and flexion breakage.

In this subtype, the manufacturer didn’t grind the raw material but chose to split it
in half longitudinally, a very difficult and time consuming procedure that was carried outin
detail and with great success through the use of the sawing and splitting techniques. The
factors behind this choice could be stylistic or economic. Splitting the raw material in two
halves, the manufacturer could have two blanks that could shape according to the needs.

The next manufacture steps are related with the shaping of the shaft hole and the
shaping of the base. The few available data provide limited information about the shaft hole
and the basal part of the axe. In one case the shaft hole was shaped through percussion and
bow drilling close to the basal part of the axe that was left unshaped. The active end was also
formed in the basal part of the antler. It has a broad cutting edge and a plano-convex cross
section.

The two axes from the Late Neolithic layers are completely manufactured but they
are not totally preserved. One of them preserves only its distal part and part of the shaft
(without the shaft hole) (preserved length: 15.5 cm) and the other (preserved length: 6.1
cm) only one small part of its distal part (P1.VIc). Only in one case it was possible to measure
the width of the cutting edge (7.7 cm) which preserves small parts of heavy grinded coronet.
Both axes were used as their edges bear polish and in some cases chipping.
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Figure 9.70. Final Neolithic type B2 beam axe (A9b.KE221)

Three type B2 axes belong to the Final Neolithic phase. All of them are completed but
only one is almost totally preserved (fig.9.70). The other two axes lack their basal part along
with part of their shaft hole (P1.VIa,b). All of them share the same characteristics: their mid-
shaft and cutting edge cross section is plano-convex and they have broad cutting edges (from
6.7 cm to 9.4 cm). Also, it seems that their shaft hole had oval/flat oval cross section. All of
them bear polish, rounding, chipping and pits in their cutting edge.

Type B3.Split beam axe with active end on upper beam

This subcategory is represented only by one item. Its difference from the other split beam
axes is in the position of the active end and of the base. In this case, the base was formed in
the lower beam area and the active edge in the upper beam part of the raw material. The
semi-finished axe (length 23.5 cm, weight 300 gr) from the Final Neolithic phase is totally
preserved. The raw material was split in half successfully through sawing. The inner surface
of the split beam bears a few grinding traces probably from some smoothing/flattening
procedure after the splitting. The shaft hole has a flat oval cross section (3.45 cmx 1.15 cm)
and it was shaped through percussion and bow drilling. The formation of the active end was
not finished (fig.9.71). It is noteworthy that this axe was found together with a B2 subtype
axe. Although it would be tempting to characterize this area as a workshop the available data
so far can’t provide information for such a hypothesis.
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Figure 9.71 .Final Neolithic type B3 beam axe (A9b.KE222)

Type B4. Handheld beam axe on junction

The Final Neolithic tool A9b.KE041 (length 21.0 cm, weight 319 gr) (fig.9.72) is a unique
hand held tool whose form reminds the one of the T-axes that were used in many parts of
Europe throughout the Neolithic period (Bogucki 2008; Kabacinski et al. 2014; Classon
1983; Elliot 2012,2015; Grygiel and Bogucki 1990; Riedel 2003; Téth 2012). In this case
there are no attempts for shaft hole shaping and the tool bears use wear traces therefore it
must be assumed that it was used handheld. The raw material, part of the beam segment and
trez junction, was cut out mainly by percussion and flexion breakage from the rest of the
beam and the third tine was removed by percussion. The active end was shaped probably by
scraping and it's quite damaged and worn.

The antler axes consist part of a toolkit that was used in woodworking, a demanding
task that was practiced regularly as it can be inferred by the thousands of the piles and
structures that were found during the excavation seasons (Giagkoulis in press). The
contrasting quantity between these two categories reflects the preferences of the
settlements inhabitants concerning the raw material and the tool types.
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Figure 9.72. Handheld axe Type B4 on junction (the dotted area indicates the worked area) (A9b.KE041)

The small number of the axes and adzes in both phases (regardless the excavation
bias in favor of the Final Neolithic layers) and the big number of the sleeves especially during
the Final Neolithic (table 9.34) shows that although the manufacturers had the technical
knowledge and the abilities to manufacture axes, they chose to invest less time and effort in
the shaping of tools of similar use (sleeves) that could be renewed easily the change of the
stone blade than to reshape the blunted axe blade.

Although the most obvious use of the axes could be woodcutting, one can’t exclude
other functions for these items. These massive tools of types B1, B2 and B3 could be also
used as weapons in close combat as it has been suggested for other antler axes from some
Chalcolithic settlements in Bulgaria (bosgpxues 2014) or could be used as supplementary
toolkit in hunting activities.

Adzes 2

s o

Sleeves 11

Late Neolithic ™ Final Neolithic

Table 9.34. Chronological distribution of woodworking tools
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Needles

Eight antler needles have been collected and all of them belong to the Final Neolithic
habitation layers. They were shaped on tines (n: 6) and on beam segments (n: 2). There have
been distinguished two basic types with their subtypes according to the raw material, the
morphology of the needle and the number of the thread hole (table 9.35):

Type Quantity
Type L. Needles on tine segments 6
Type I1. Needles on beam segments 2

Table 9.35. Needle types

Type 1. Needles on tine segments

Six type | needles have been found. Their main characteristics are the curved
silhouette /profile and the existence of a thread hole in the mesial section thatcan be parallel
to the longitudinal axis of the needle (subtypes IA1 and I1A2) or vertical to the longitudinal
axis of the needle (subtype IB).

Subtype IA.

The subtype IA1 consists of three items. As it can be inferred from the semi-finished and the
fully preserved items, the manufacture sequence involved the selection of thin and long tines
and the extraction of the distal curvy segment of them through percussion and/or sawing.
Later the manufacturer reduced the volume of the tine by scraping and percussion and later
by grinding. This procedure excluded the area in the middle of the tine where the
manufacturer left the raw material unshaped but removed the spongy tissue in order to
create the thread hole. Then the tine was grinded into a sandstone or it was scraped/shaved
in its distal part so that the lateral sides converge into a sharp tip.

The A9b.KE205 needle (fig.9.73) is the best preserved Type IA1 needle. Its total
length is 14.4 cm and it width is 1.6 cm. Its base and its mesial part have a plano-convex
cross section. The mesial part is thicker than the distal and proximal part and it bears polish
in all over is length. The thread hole was created by a borer through one-directional
perforation. Its cross section is almost round (0.7 cm x 0.8 cm) and its length is 1.2 cm. It
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bears polish that was caused by the constant contact with the thread. The tip is worn and
blunted and it bears polish both internally and externally.

Figure 9.73. a.Needle subtype IA1,b.Close view of the thread hole, c.View of the pointed end, d, Similar needle
from Steinhausen — Sennweid,Switzerland (Elbiali 1990), e.Similar needle from Delley - Portalban 11,Switzerland
(Ramseyer 1987) (items d and e are not in scale)

One fragmented needle (catalogue item A9b.KE083, length: 6.0 cm) lacks part of its
distal and proximal end. The thread hole has an almost round cross section (0.75 cm x 0.7
cm) and its length is 2.15 cm. It bears polish inside the thread hole due to the contact with
the thread and in its sides near to the tip breakage point and in its external side.

The subtype IA2 consists of two needles, both of semi-finished. In one case the thread
hole is semi drilled and in the other case the active end is rather thick and unmodified. Both
ofthem are not totally preserved and they preserved mainly their distal part (average length:
7.8cm) which in this case is not split longitudinally but it retains the natural form of the tine
(fig.9.74). The thread hole is parallel to the longitudinal axis of the needle and in both cases
the attempts for the thread hole drilling were made through the boring technique. One
needle bears a pointed end that was shaped through shaving.



156

Figure 9.74. Semi-finished subtype IA2 needle (A9b.KE040)

Subtype IB.

This subtype is represented only by one item. Its manufacture sequence doesn’t differ from
the one of subtype except that the thread hole was shaped vertically to the longitudinal axis
of the tool. The needle (catalogue item A9b.KE070) is rather lengthy (13.7 cm) like the other
type [ needles. It has a more straight profile and only the proximal part is curved outwards.
The mesial and the proximal part have plano convex cross sections while the last 2.5 cm of
the tip have round cross section. The fragmented thread hole was shaped in the middle of
tools length with a borer through one-directional boring. It has a round cross section (0.6 cm
x 0.6 cm) and its estimated length is 1.3 cm.

Needles of the subtypes IA and IB have been attested in Neolithic and Bronze Ages
settlements of Central and Southern Europe and also in England. The type IA1 needle is
known as “Luscherz needle” in Western and Central Switzerland (fig.9.73d,e) and it was used
during the first quarter of the 3r4 mil BC in settlements around the lakes Neuchatel, Biel,
Morat and Zug (Camps-Fabrer and Ramseyer 1990 Fig.2; Elbiali 1990; Gross 1991; Hafner
and Suter 2003; Nielsen 1991; Ramseyer 1987, 2004) where they have been interpreted as
netweavers (netznadeln) (Gross 1991; Nielsen 1989). These needles have also been found
in various Late Neolithic/Chalcolithic and Bronze Age settlements in France, in England, in
[taly and also in Spain (Camps-Fabrer and Ramseyer 1990, Fig. 2.).

Type I1.Needles on beam segments

This small assemblage consists of two different needle subtypes. The subtype Ila needle
was shaped on a beam segment that was extracted through the ‘groove and splinter’
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technique. Later an “eye”/thread hole was drilled (round cross section, diametre 0.8 cm) in
the proximal part. The mesial part was shaped through grinding that was also deployed
laterally in order to shape the missing pointed end.

The thin and elongated needle of subtype IIb (length: 9.55 cm, width: 1.1 cm
thickness: 0.4cm) has two holes instead of one and was shaped in a straight beam segment
that was extracted through the “groove and splinter” technique. The blank was thinned
through grinding that was also applied for the shaping of two beveled sides that converge to
a pointed end. The two holes have round cross section but their size differs (diametre:
0.35cm for the one close to the proximal end and 0.5 cm for the other) and they were shaped
through boring. The biggest one bears polish inside its walls probably due to the contact with
the thread. The intact active end is rounded and bears high polish in the tip and laterally. Its
morphology (low width and thickness, small tip angle) in combination with the use wear and
the results of experimental approaches (Campana 1989) show that itis possible that this tool
was penetrating soft material and maybe it was used in order to join different pieces of
leather.

Fragments of perforated tools of undefined function

This category consists of fifty seven (57) fragments of perforated tools. These tools lack their
biggest part, usually from the shaft hole to the tip of the distal part therefore it is rather
impossible to define their function. These fragments appear in all phases. The majority of
them (n: 45) can be ascribed to the Final Neolithic habitation phase and the rest of them in
the Late Neolithic. They are shaped on basal segment (n: 23), beam segments (n: 22) and on
tines (n: 12). Except from the fragments shaped on tines that are almost equally distributed
in the Final and Late Neolithic habitation phases, all other categories are attested mainly in
the Final Neolithic phase (table 9.36).

Chronological period

Final Neolithic Late Neolithic Total

—= Basal segment 20 3 23
=

E Beam segment 18 4 22

E Tines 7 > 12
=4

Total 45 12 57

Table 9.36. Chronological distribution of the perforated tool fragments
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Fragments on perforated basal segments

The acquisition mode of the fragments on basal segments presents a rather interesting
aspect as the vast majority of them were shaped on unshed antler (fig.9.75). In Late Neolithic
in three cases the tools were shaped on shed antler and in one case on unshed antler. In Final
Neolithic thirteen tools (n: 13) were shaped on unshed antler and only seven (n: 7) on
collected antler.

In most of the fragments the shaft hole is preserved partially (half or at least some
parts of them) and therefore in many cases (if not in the most of them) it is not possible to
identify the shaft hole shape or to measure its exact dimensions.

The fragments which belong to the Late Neolithic phase have an average length of
these tools is 7.9 cm and their average weight is 72.6 gr. They retain part of the shaft hole
which seems to be relatively small and in one case it was possible to identify a shaft hole with
round cross section.

In the Final Neolithic, the length of the fragments coming from shed antler have
average length 8.01 cm and average weight 105 gr. In five cases the shaft hole is half
preserved, in one only part of it and only in case the shaft hole is preserved fully (round cross
section, diametre: 1.4cm).

The pieces coming from unshed antler are slightly bigger. They preserve only the
basal part of the tool and part of the shaft hole and the rest of the tool is missing. Their
preserved length ranges from 6.2 cm to 11.5 cm (average length: 8.16 cm) and their weight
ranges from 26.5 gr to 275 gr (average weight: 103.63 gr). In these tools, the manufacturer
shaped the pedicle through percussion and grinding into an elongated basal part of round
cross section. The shaft holes of these fragments are half/partially preserved. In some cases
it was possible to measure the diametre (2.0 to 5.5 cm and round cross section) and it seems
that the shaft holes are bigger than those of the fragments of shed antler. Taking into account
the size of the fragments and the size of the shaft holes, one could speculate that these
fragments belonged to massive tools like the pick A9b.KE212 that was shaped on unshed
antler.
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Figure 9.75. Fragments of perforated basal segments of undefined function (a.A9b.KE014, b. A9b.KE111)

Fragments of perforated beam segments

The fragments of perforated tools shaped on beam segments could have been parts of picks,
sleeves or axes. The fragments preserve only part of the shaft with the usually partially
preserved shaft hole therefore it is not possible to identify their possible function or to
reconstruct the manufacture sequence of the tools that they belonged to (fig.9.76)

The four fragments from the Late Neolithic phase preserve only part of the tool shaft
and part of the shaft hole. Their length ranges from 5.7 cm to 11.5 cm (average length: 8.25
cm) and their weight ranges from 35.5 gr to 99 gr (average weight: 55.87 gr). In four
fragments the shaft holes are half /partially preserved and in one is fully preserved (irregular
cross section, 1.8 cm x 1.8 cm). In all cases the few manufacture traces indicate the joint use
of the percussion and bow drilling for the shaping of the shaft holes.

In the Final Neolithic the length of the preserved beam segments ranges from 4.2 cm
to 15.5 cm (average length: 9.09 cm) and the weight from 7 gr to 272 gr (average weight:
96.1 gr). Ten shaft holes are half preserved and in the rest of them only a small part of them
is preserved. Nine shaft holes bear traces of percussion and bow drilling. The rest of them
must have been shaped only through bow drilling. In seven cases the shaft hole has probably
round cross section, in one oval cross section and in the rest of them it was not possible to
identify the cross section shape.
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Figure 9. 76. Fragment of perforated beam segment of undefined function (A9b.KE133)

Fragments of perforated tines

The fragments of perforated tools shaped on tines preserve mainly their proximal part and
part of the shaft hole and since they lack their active end it is unclear whether they were used
as picks or as bevel ended tools. Five fragmented perforated tines belong to the Late
Neolithic habitation phase. Four of them probably belong to the earliest habitation phase of
the settlement (Late NeolithicI). Theirlength ranges from 4.8 cm to 12.5 cm (average length:
7.8 cm) and their weight from 7.8 gr to 18.4 gr (average weight: 12.26 gr). In two cases the
fragments preserve the basal/proximal part of the. Four shaft holes are half preserved and
two are totally preserved. All shaft holes were shaped through bow drilling and their cross
section is round (n: 3), oval (n: 1) and rectangular (n: 1). In one case the tool has two shaft
holes, a broken/half preserved one and one half drilled (fig.9.77). If those shaft holes weren’t
drilled at the same time, it can be suggested that after the breakage of the first one, the
manufacturer tried to recycle the raw material by bow drilling it and making one more shaft
hole that was never finished.

The seven perforated tine fragments of the Final Neolithic phase are slightly bigger.
Their length ranges from 5.05 cm to 15.1 cm (average length: 9.0.8 cm) and their weight from
15.9 gr to 96 gr (average weight: 48.23 gr). Some of them preserve traces of the detachment
process that was performed usually by percussion and flexion breakage. The shaft hole is
half preserved in most of the cases except from one tool that preserves a very small part of
it. Four shaft holes seem to have round cross section (approximate diametre ranges from 0.8
t 01.6 cm) and one probably oval cross section. In three tools it was possible to identify the
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use of percussion and bow drilling for the perforation of the shaft holes while the other shaft
holes were shaped probably only through bow drilling.

Figure 9.77. Fragment of perforated tine of undefined function (A9b.KE085)

Retouching tools

Bones and bone fragments have been used as retouching tools since the Middle Pleistocene
in Europe (Yeshurun et al.2018). The osseous (bone, antler or teeth) retouching tools were
used in order to shape,modify or recycle stone tools .The physical properties of antler made
it an ideal raw material for the manufacture of such tools, that were characterized by Chase
(Chase 1990) as “tool-making tools”.

Inthe Balkans, antler retouching tools have been documented in Serbia (Russell 1990,
Vitezovi¢ 2007, 2011a, 2013a, 2013b, 2018), in Bulgaria (Vitezovi¢ 2018) and in Romania
(Beldiman 2007). In Eastern Europe a great number of retouching tools has been unearthed
in the Late Neolithic settlement of Aszd6d Papiin Hungary (T6th 2012). Retouchers have been
also attested in many Neolithic lakeside settlements in France and in Switzerland: Chalain 3
(Voruz 1989, 1997), Chalain 4 (Maigrot 2003), Clairvaux VII and XIV (Maigrot 2015),
Egolzwil 3 (Wyss 1994), Concise 3 (Maytain 2010), Hitzkirch-Seematt (Wey 2001) and
Arbon Bleiche 3 (Deschler-Erb et al.2002)

The antler retouching tools are rare in Greece although the use of soft hammer
technique has been reported in a lot of Neolithic settlements (Stavroupoli: ZkovptomovAov
2004; Mikri Volvi: Aoyidpa 2009; Lete: KakaBakng 2012; Sitagroi:Tringham 2003). So far
the assemblage of Anarghiri [Xb is the only one that contains osseous tools that are relating
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with the manufacture of chipped stone tools (soft hammers). This is reinforced by the study
of the settlements chipped stone tool assemblage as preliminary data from this study
showed the existence of chipped stone tools that were manufactured through this method
(Papadopoulou pers.com.).

The assemblage consists of seven retouching tools that belong to the Final Neolithic
habitation phase of the settlement and they are shaped on tines (n: 2), basal segments (n:
1) and beam segments (n: 4). All of them are completely manufactured but their
preservation status varies. Most of them are completely preserved and only one item lacks
its distal end.

The tines were detached by percussion and flexion breakage from the antler. One of
them was used unmodified with minor shaping in its distal part while the distal part of the
other tools was rejuvenated (maybe more than once) through shaving (fig. 9.78, PL.VIIa). The
active end is preserved totally in one case and it is blunt and worn out due to heavy use.

The other tools were shaped on beam segments (P1.VIIb). In three cases the segments
were extracted from the beam by the groove and splinter technique and in one case the tool
was shaped on a big segment that extracted from the main beam through percussion and
perhaps also with fracture. The distal parts of the tools bear pits or they are blunt and worn.
One tool has two working ends. One tip is round and blunt with some grooves and pits and
the other one is broken it was probably used as its sides are converging.

The assemblage contains a big hammer that was shaped on the base of red deer shed
antler (fig.9.79). The tool was shaped through percussion, which was used in order to
remove the tine and the coronet but also to perform a big groove between the burr and the
beginning of the beam segment that maybe was used in order to attach the tool with a rope
around a belt. The tool was also equipped with a (half preserved) shaft hole that was shaped
through bow drilling. Since the tools is half preserved, it is unknown if it was used only as a
hammer or if the missing part was ending to a beveled end and the tool was a hammer-axe.
Similar tool, without the shaft hole, has been found in the Neolithic settlement of Divostin in
Serbia (Vitezovi¢ 2013a fig.9).

The low microscope analysis of some of these tools and its comparison with
experimental analysis (Maigrot 2003) or macroscopical analysis of other assemblages
(David et al.2016) showed that at least two of them were used for retouching by compression
while the rest of them by percussion.

Although the number of the retouching tools is limited, there is some interesting data
that can be extracted. The choice of the raw material and the used techniques reveal that the
manufacturers of these tools were fully aware of the mechanical and physical properties of
the antler. They chose red deer antler that as it seems was in abundance in the settlement
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and not roe deer antler that was not so preferred. Only a small percentage of these tools
could be characterized as expedient tools, as the vast majority is result of careful planning
and manufacture. Their small number however may indicate that although it was possible to
manufacture such tools from osseous material, perhaps the settlements inhabitants chose to
use other material that was shaped more easily such as the wood.

Figure 9.78. Final Neolithic retouching tool on tine (A9b.KE029)

[}

Figure 9.79. Final Neolithic antler hammer (A9b.KE287)
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9.6.1.2. Hunting - Fishing equipment and weapons

The hunting and fishing equipment of the settlement give us information about the activities
outside of the settlement and in the area of the lakes that surrounded it. The search of bone
artifacts in the zooarchaeological material and the number of osseous artifacts from wild
animals (Arabatzis 2016b,2017,2018) indicate that the hunting must have played a
significant role in the settlements economy like in other Neolithic settlements of the area
(Megalo Nisi Galanis: Fowler and Greenfield 2005 Dispilio: Zapapt{iSov 2014). The
ichtyoarchaeological material has not been studied yet but it is possible that a part of the
settlements economy was based on the lakes fish resources justlike in the nearby settlement
of Dispilio (@godwpomovAov 2008).

The assemblage is rather small in quantity (n: 28) (table 9.37) but it is characterized
by diversity since it consists of five distinct categories, some of them rather unknown from
other Greek Neolithic settlements. The assemblage comprises of harpoons, harpoon heads,
thumb rings, fish hooks, projectile points and mace heads. Their function distinction is not
so clear as most of them (except the fish hooks and the harpoons) could have been also used
in armed conflicts (interpersonal or between groups of different settlements).

Fishhooks
Maceheads
Harpoons
Projectile points

Archery thumb rings

Harpoon heads

0 2 4 6 8 10 12

Late Neolithic ™ Final Neolithic ® FN/EBA

Table 9.37. Chronological distribution of hunting-fishing equipment and weapons

The harpoon heads comprise the biggest category followed by the thumb rings and
the projectile points. The remaining categories are not so well represented here (table 9.36).
Most of the items are coming from the Final Neolithic phase. The harpoon heads, the
harpoons and the mace head are attested only in the Final Neolithic phase while the
projectile points are attested mainly in the Final Neolithic phase and only an item belongs to
the FN/EBA layer. It’s very interesting that the thumb rings are attested in both of the main
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habitation phases and that there are no fish hooks in the Final Neolithic phase as the only
one comes from the deep layers of the Late Neolithic phase.

Harpoon heads

The eleven collected harpoon heads comprise the biggest antler harpoon assemblage found
so far In Greece. The small number of the items indicates that perhaps the majority of the
harpoons were made on other material (wood) that wasn'’t preserved.

All harpoon heads belong to the Final Neolithic phase. They are shaped on tine
segments and they have two distinct parts: the distal part, which has a line hole on it and a
pointed active end, and the proximal part which is the part that is attached to the wooden
shaft of the harpoon (fig.9.80). They are shaped on tine segments and they all belong to the
same morphological type that presents some small variations. The harpoon heads present
different manufacture and preservation status. Three items are finished and the rest of them
are semi-finished. All finished items are half preserved while the semi-finished items lack
their proximal part.

There have been distinguished three variations of the harpoon head according to the
position of the line hole (type A, B and c) (fig.9.81). At first the manufacturer selected the
appropriate tine and he/she extracted the desired part out of it through percussion and/or
sawing. The next step was the shaping of the base in the proximal part of the tine segment
through percussion that was applied almost in the middle of the blank (fig.9.82a).Then
through sawing and grinding the proximal part was split longitudinally and obtained a flat
inner surface and a plano-convex cross section. In one case the grinding was not limited to
the inner surface of the proximal part but also in its lateral sides (fig.9.82b).

The next steps involved the shaping of the main line hole and the shaping of the active
end. In the type A and B harpoon heads the line hole was opened in the anterior part of the
tine segment at the end of the distal part through boring. In type A and B harpoon heads the
rope was inserted from the main line hole and exited from a nearby hole at the beginning of
the proximal part that also served as a mounting socket as the tip of the wooden shaft was
inserted in that hole (fig. 9.81, 9.83).

In type B there was also an attempt for drilling a second line in the proximal part of
the harpoon head near to the line hole of the distal part (fig. 9.81b) probably in order to
secure better the strap between the antler and the wooden shaft. In type C the main line hole
was drilled in the proximal part and not in the distal part (fig. 9.81c).

In all types the rope must have been tied in the wooden shaft so that antler harpoon
head wouldn’t get lost after an unsuccessful throw or in order to pull the harpoon head and
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the fish out of the water. The active end of the distal part was shaped through shaving and
grinding (fig.9.84).

Distal part

Line hole

Proximal part

Figure 9.80. Morphology of the harpoon head

b

Figure 9.81. Harpoon heads. a. Semi-finished item (Type A), b.Semi-finished item (Type B),
c. Completely manufactured but half preserved (Type C) (arrows indicate the holes in the proximal parts)
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Figure 9.82. Harpoon heads. a.Manufacture traces on a semi-finished item,
b.Grinding traces in the lateral side of the proximal part.

Figure 9.83. Harpoon head line holes a.Unfinished, b.Completed
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Figure 9.84. Distal part of a harpoon head with grinding traces and polish on the tip

The length of the semi-finished items, regardless of the preservation status, ranges
from 7.2 cm to 12.3 cm (average length: 9.43 cm). In seven out of eight cases the tip of the
distal part is unmodified (fig.9.85) and it retains its natural form and only in one case the tip
was shaped through grinding and polishing. The line hole is completed only in three items
while in the rest of them is semi-finished or the shaping stopped almost in the beginning of
the process. Its diametre ranges from 0.52 to 1.1cm (average diametre: 0.724cm).

Figure 9.85. a,b. Unmodified and unused harpoon head tips

The finished items are half preserved. One of them (length: 3.55 cm, width: 1.5 cm)
lacks almost all of its proximal part and at least half of the distal part. The length of the
preserved distal part is 2.8 cm and the length of the preserved proximal is 0.75 cm. The line
hole has a round cross section and its diametre is 0.52 cm. The high polish in the line hole
inner walls indicate that the item was used.

The other harpoon head preserves only the distal part (length: 8.2 cm, width: 1.8cm)
which bears grinding traces laterally, around the line hole and close to the active end. The
line hole has a round cross section and its diametre is 0.6 cm. The active end is blunted and
worn (diametre: 0.6 cm) and it has not been renewed. In one case the active end presents
the same use wear traces (blunt ruffled tip) as the harpoon found in Divostin (Lyneis 1988,
fig.10.2.a) (fig.9.86). It is noteworthy that some of the ornaments shaped on tines have the
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same tip morphology and probably they are recycled items, harpoons that were transformed
to pendants because they couldn’t be used anymore as fishing equipment.

Since only a few items are finished and most of them are half preserved, it is not
possible to measure the relationship between the distal and the proximal part of the harpoon
head.

Similar harpoon heads have been found in other nearby Neolithic settlements and it
seems that this harpoon head type is found so far only in the Western Balkan. This type
differs a lot from other tine harpoon head types from the Eastern Balkans and especially
those found in Pietrele (Hansen 2013). Although they look almost the same, only the Eastern
Balkan harpoon heads can be characterized as toggle harpoons as they have line holes in two
opposite sides (anterior/posterior or medial/lateral) and they seem to have a small tang
whose role was to force the harm the prey when it penetrated its skin. On the other hand the
Western Balkans harpoon heads have a big proximal part that was attached to wooden shaft
and couldn’t penetrate the preys’ skin.

Figure 9.86 a, b. Use wear traces on the tip of the harpoon heads,
c.Harpoon head from Divostin with similar traces on its tip (modified after Lyneis 1988,fig.10.2.a)
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Harpoons

The assemblage contains only two harpoons and each one represents a different
morphological type (HR1 and HR2). Both of them belong to Final Neolithic habitation phase.

The HR1 type is a unique find from the Four Lakes area and it belongs to the Final
Neolithic habitation phase of the settlement. It is partially preserved (length: 9.3 cm, width:
3.75, thickness: 1.2 cm) and it was shaped on a beam segment (fig.9.87). The fragment comes
from the basal part of a possible barbed harpoon, has a curved cross section and preserves
the line hole that was used for its retrieval after the throw. Harpoons with the same basal
cross section and line holes in the basal part have been found in Swiss Neolithic lakeside
settlement of the 5th mil BC (Egolzwil 3-Wyss 1994) as well as of the 4t and 3rd mil BC
(Montilier/Platzbiinden, Delley/Portalban Il, Les Gréves, Auvemier/Les Graviers, La
Neuveville /Chavannes-Ramseyer 1995; Schwab 1982)
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Figure 9.87. a.Possible reconstructions of the antler harpoon, b,c Similar barbed harpoons from Egolzwil 3
and Montilier/Platzbiinden (Wyss 1994; Ramseyer 1995)

The type HR2 (fig.9.88) consists of only one item whose morphology is well attested
in the Swiss Neolithic settlements but so far is totally unknown in the Neolithic Balkans. It
is shaped on a beam segment through sawing and grinding and it is not totally preserved
(preserved length: 6.5 cm). It seems to be the distal part of a barbed harpoon that preserves
also a small part of the shaft (proximal part). As it seems it had only one barb (length: 3.3cm)
which is well preserved and bears high polish in its end (fig.9.89). The curved proximal part
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is rather thin and has a plano-convex cross section. The distal part is a barb shaped through

sawing and grinding with a well preserved point which bears use wear traces (bluntness and
small pits).

Figure 9.89. Close view of the HR2 harpoon barb

Archer thumb rings

The hunting equipment includes nine items that were used in archery hunting and until
recently were almost unknown from the Neolithic settlements in Greece. So far archer thumb
rings have been found only in the Neolithic settlement of Dispilio (Y@avtiéng 2006, 2018)
and in Anarghiri IXb. It seems that it’s a local tradition that appears in Northwestern Greece
in the Late Neolithic and it continues in the Final Neolithic period. The assemblages of these
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sites are unique in the area and they are the oldest manifestations of the use of the antler
thumb ring archery in the Neolithic Balkans.

The thumb rings were shaped probably on beam and tine segments. At first the
manufacturer extracted the desired part through sawing. Then through grinding he/she
leveled one of the sides. The final form of the ring along with its hole shaping was the result
of a lot of techniques like sawing, bow drilling, grinding and polishing. In some cases the
spongy tissue of the antler is still visible under the polishing traces.

The Anarghiri IXB antler thumb rings have a different form that the traditional bone
thumb rings or from the Dispilio thumb rings. Their thumb hole is mainly oval and they
consist of the following elements: a) the front lip or thumb cover which is the part that
protects the thumb, b) the stringrest, which is the angled or curved part between the two
lips where the bow string rests before the release of the arrow and c) the back lip (fig.9.90).
According to modern traditional archers the front lip is placed in the inner part of the thumb
facing towards, to the target and the string is placed in the stringrest between the ring and
the thumb (fig.9.91, 9.92).

stringrest
N
N

front lip

|
(=

back lip
#

Figure 9.90. Different views of a thumb ring and its major parts
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Figure 9.91.Thumb ring technique (Photograph by Martin Groeber. Used under kind permission)

Figure 9.92. Close view of the thumb ring (Photograph by Martin Groeber. Used under kind permission)

Two different thumb ring types have been identified. Their categorization was based
in the morphology of the front and back lip. The type I thumb rings are oval shaped with a
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wide but narrow front lip that is not so extruded. The back lip has usually round or plano-
convex cross section (fig.9.93a, fig.9.94). The type Il thumb ring has a long protruding front
lip which covers if not whole but the biggest part of the thumb and the back lip has big thick
walls that enclose big part of the thumb as well (fig.9.93b, 9.95, 9.95, 9.98, 9.99).

The type I rings were found both in Late Neolithic and Final Neolithic habitation
layers while the type II rings belong only to the Final Neolithic habitation layers. It seems
that the type [ was used mostly in the Late Neolithic and later it was substituted by the type
I (table 9.38) which is more close to the type that is used even nowadays by traditional
archers.

Late Neolithic Final Neolithic
Type | 4 1
Type Il 0 4
Total 4 5

Table 9.38. Chronological distribution of the thumb ring types

1.0uter long diametre, 2. Outer short diametre
3.Inner long diametre, 4.Inner short diametre

Figure 9.93. Metrical analysis of the thumb rings. a Type I, b. Type 11
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Figure 9.94. Type I thumb ring (A9b.KE280)

The five type I thumb rings are completely manufactured items. Four items belong to
the Late Neolithic phase and on in the Final Neolithic phase and there seems to be a size
difference between the rings of these periods.

Two LN rings are totally preserved and the other two are half preserved. The two
totally preserved have almost the same dimensions (outer LD and SD diametre: 4.25cm x 3.7
cmand 4.8 cm x 4.0 cm respectively) (fig.9.94). All four items have oval shaped thumb holes.
The two fully preserved thumb holes are relatively small (inner LD and SD diametre: 3.0 x
2.3and 2.6 x 2.1 cmrespectively) compared to the ones of the Type Il thumb rings. The height
of the front lip is 1.5cm and 2.1 cm respectively. In all rings the inner walls of the back lip
and in two cases the inner walls of the thumb holes have high polish due to the contact with
the archers thumb-

The FN thumb ring (catalogue item A9b.KE283) (fig.9.95) is half preserved as it
lacks its distal part with the front lip and it is quite bigger than the LN rings (preserved
dimensions: 6.0 x 3.9 cm). The stringrest angle is quite acute and the back lip is rather thick
(max.thickness:2.6 cm). Given these dimensions it is quite probable that the archers hand
was rather big.

Figure 9.95. Type Il thumb ring (A9b.KE283)
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The four completely manufactured type Il thumb rings belong to the Final Neolithic
habitation phase. Three of them are totally preserved (fig.9.96) while the fourth one
preserves only part of stringrest and the back lip. These are not completely identical as there
have been identified some variations in either the form of the thumb cover (front lip) or in
the the shape of the back lip. The thumb cover could be oblong or could have a wide base and
a narrow curved ending. The outer diametre of the rings ranges from 5.2 cm to 6.4 cm. In
two cases the thumb hole has oval cross section (inner LD and SD diametre: 2.6cm x 2.1cm
and 3.2cm x 2.7 respectively) and in one case the thumb hole has almost round cross section
(2.4cmx 2.2 cm).

In one case in the outer surface of the thumb ring there are still visible the grinding
manufacture traces. The contact of the thumb and the ring resulted in the appearance of high
polish in the thumb hole walls but also in the front and back lip of the rings (fig.9.97, 9.98).

Figure 9.96. Type II thumb rings
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Figure 9.97 Type Il thumb ring (A9b.KE276). Manufacture and use wear traces

Figure 9.98 Type Il thumb ring (A9b.KE277).Manufacture and use wear traces
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Figure 9.99. Type Il thumb ring (A9b.KE277)
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Fish hooks

The fishing equipment contains only one fish hook perform (fig.9.100) that belongs to the
Final Neolithic habitation phase. It is shaped on a beam segment and it was cut out though
the groove and splinter technique and it was fashioned through abrasion. It is a one piece
fish hook (length: 10.3 cm, width: 5.5 cm) with an almost straight, wide and thin shank
(rectangular cross section) that has a rectangular flat head. The small unshaped point
(length: 2.45 cm) is almost vertical to the shank and it is rather short compared to the shank.
There are not any notches in the lateral sides of the shanks base nor any suspension hole
drilling attempts on it so it is not possible to identify the way the hook was going to be
attached to the fishing rope. So far it is the only osseous fish hook from this settlement. This
image is in contrast with the situation in the settlement of Dispilio where more than forty
bone fish hooks have unearthed (XtpatoVvAn 2008:15) but none of them resembles
typologically the Anarghiri [Xb antler fish hook.

Figure 9.100. Final Neolithic semi-finished fish hook (A9b.KE019)

Mace heads

One Final Neolithic item shaped on the basal part of a red deer antler could be characterized
as a mace head due to its similarity to the stone mace heads (fig.9.101). Similar items have
been found in the Neolithic settlement of Montilier/Portalban in Switzerland and they have
also been characterized as mace heads (Ramseyer 1985:fig.5.2, 5.3).The basal part was
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detached by the rest of the antler by percussion. The same technique was used for the
detachment of the first tine from the basal part. Traces of the use of this technique are still
visible in the body of the tool. The tool bears an almost round shaft hole (1.7 x 1.6 cm, length:
4.7 cm) that was shaped in the middle of medial and lateral sides by percussion and bow
drilling. The coronet was removed and the surface that was lying underneath was smoothed
out. Except from a few polish traces that could be also result of the finishing of the item, there
aren’t any other traces that could suggest that this item was used intensively.

Figure 9.101. a.Final Neolithic mace head (A9B.KE322), b.Macehead from Montilier/Portalban (after
Ramseyer 1985, fig.5.4.)

Projectile points

The assemblage contains eight projectile points which could be used as spear points. Seven
of them belong to the Final Neolithic phase and one to the FN/EBA disturbed layer. All of
them seem to have shaped onred deer antler and mostly on beam segments except from the
FN/EBA projectile point that was shaped on tine.

The points that belong to the Final Neolithic phase are divided into five distinct
categories based on their overall morphology (fig.9.102, table 9.39).
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Figure 9.102. Final Neolithic projectile points.a.Type [, b. Type 1, c.Type III, d.Type IV, e.Type V

Final Neolithic FN/EBA
Type | 1 0
Type Il 3 0
Type IlI 1 0
Type IV 1 0
Type IV 1 0
Type VI 0 1

Table 9.39. Chronological distribution of the projectile point types

The type I consists of one point which is completed and totally preserved (length: 12.2
cm) (fig.9.102a, fig.9.103a,b). It is shaped on the compact part of a beam segment. It has a
small distinct tang with round cross section that was inserted into the wooden part of the
point (fig. 9.103c). The mesial and the distal part have also round cross sections. The sides
of the distal end are sub-parallel and only converge near the tip, which seems to have been
resharpened judging from the asymmetrical outline. A similar bone projectile points has
been found in the nearby Neolithic settlement Anarghiri [Xa (Arabatzis 20164, fig.11a)

The type Il points (n: 3) (fig.9.102b, fig.9.104) were also shaped on the compact part
that was extracted from a beam segment. As in type I, the blank was probably scraped all
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around its length and in some cases it was grinded as one projectile point with plano-convex
cross section in the mesial and proximal part retains oblique and transversal traces of heavy
grinding that was applied.

Figure 9.103. a.Type I projectile point (A9B.KE291), b.Detail of the distal part, c.Detail of the tang

Two projectile points are completed, totally preserved and quite lengthy (average
length: 10.0 cm). The difference between this type and the previous one is that in type Il the
transition from the mesial to the proximal part is smoother. These three points present
different cross section in their three main parts. The proximal part could have oval or round
cross section, the mesial part could have round or plano-convex cross section and the distal
part could have round or plano-convex cross section. In both points the maximum width is
close to the proximal part. The sides of this type seem to converge straight from the point of
maximum width to the tip. [t seems that these points were fixed into a wooden shaft without
any extra ligature (fig.9.105a,fig.9.106a).In one case the tip of the point was heated but it is
unknown if it was heated during the manufacture process or just before its use in order to
increase the preys pain. A similar antler projectile point has been found in the nearby
Neolithic settlement Anarghiri [Xa (Arabatzis 2016, fig.11b).

The type III consists of one item (length: 9.5cm) (fig.9.102c, fig.9.104b) that is not
totally preserved as itlacks its distal part that probably was about to reshaped. The proximal
part bears marks that are vertical to the longitudinal axis of point that indicate the method
that was used for its hafting (fig. 9.105b, 9.106b). It seems that after its insertion to the



183

wooden shaft, the point was fastened on it with fibres that left their marks in its proximal
part.

Figure 9.104. a.Type Il projectile point (A9B.KE295), b.Type 11l projectile point (A9B.KE292)

~

a b

Figure 9.105. Projectile point hafting methods. a. Fixing the point into the wooden shaft,
b. Fixing and fastening the point into the wooden shaft (modified after Knecht 2000, fig.12)
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Figure 9.106. a. Proximal part of the Type Il projectile point, b. Proximal part of the type III projectile point

The fourth type and fifth type consist also of one item. These two rather small points
(5.6cm and 6.65 cm respectively) are completed and half preserved. The type IV (catalogue
item A9b.KE325) has a mesial part with arectangular cross section that was shaped through
heavy transversal grinding that is converging into an active end with a round cross section.
The type V point (catalogue item A9b.KE097) has an oval cross section mesial part. Since the
proximal part in both of them is not preserved, it’s not possible to identify their hafting
method.

The projectile point of the FN/EBA layers (catalogue item A9b.KE315) (fig.9.107a)
belongs to the sixth type that differs totally from the previous ones that is already known
from the Upper Magdalenian period in Europe (ca.13.500-12.000 BC) (Petillon 2009). This
big spearhead (length 14.5cm) was shaped on a tine that was attached to a wooden pointed
shaft. The biggest part of the tine was scraped and removed and only its distal part was left
in order to serve as the penetrating end. The tine was attached to a wooden shaft and was
probably fantened with fibers or with a rope in order to be steady. This form is rare in the
wider Balkana area as so far there aren’t been found any similar items. Bone points with
almost similar morphology have been reported from the Arbon Bleiche 3 settlement
(Deschler-Erb et al.2002, Abb.70).

The projectile points could have been used in hunting, but we can’t exclude the idea
that they could have also been used as warfare equipment although until now the excavated
settlements of the area don’t provide us with evidence of interpersonal violence or more
organized conflict between groups or communities.
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Figure 9.107. a.Projectile point from the FN/EBA layers, b. Possible hafting method (after Petillon 2009,
fig.1a)

9.6.1.3. Eating and mixing food equipment

Spoons

The osseous spoons are rare in the Neolithic settlement in Greece (XatloVén 2002;
Xpnotidov 1998; Christidou 1999) in contrast with the rest of the Europe and Anatolia
where the bone and antler spoons are very well attested (Beldiman 2007; Beldiman and
Sztancs 2011; Buitenhuis 2008; Dekker 2014; Erdalkiran 2015; Luik 2011; Makkay 1990;
Margarit et al. 2016; Nandris 1972; Ozdogan 2014, Paul and Erdogu 2017; Sidéra 1998;
Téth 2012; Vitezovi¢, 2011,2016, 2017; Zidarov 2014)

The spoon from Anarghiri IXb is the second antler spoon found so far in Greece as the
other one comes from the Neolithic settlement of Arkadikos in Eastern MAcedonia
(Xpnotidov 1998; Christidou 1999). This unique in Western Macedonia spoon is a restored
and completely manufactured item that belongs to the Final Neolithic habitation layers of
the settlement. It is an elongated piece (18.0 cm) and probably comes from a fallow deer
palmate.

[t consists of two parts: the bowl and the handle (fig.9.108). The transition from the
handle to the bowl is smooth and not so abrupt or distinct like in the bone tools that were
found in Serbia and in Anatolia where the distinction between these two parts is very
apparent. The rather shallow bowl has an elongated oval shape (10.0 cm x 2.8 cm) and its
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distal part is slightly curved (fig.9.109). The straight handle (8.0 x 1.7 cm) has a rounded
rectangular cross section and a slightly rounded ending.

Figure 9.108. Final Neolithic antler spoon (A9b.KE305)

The blank was extracted through the use of groove and splinter technique. Later the
manufacturer removed the spongy issue from the area that was could serve as the bowl part
of the spoon and carefully smoothed this inner surface. The handle was created by slight
grinding and polish.

The inner side of the bowl bears a lot of manufacture and use wear traces .Grinding
traces appear in the transition area from the handle to bowl and only one area of the bowl
while the rest of it has high polish. Polish is also observed at the bowl lips especially in the
distal part of the bowl.

Figure 9.109. Antler spoon. Detail of the bowl

The lack of antler spoons and bone spoons in the settlement may indicate the use of
other raw materials for the shaping of similar items. Clay spoons have already been found in
the settlement and perhaps there were used wooden spoons like the one that was found in
the nearby Neolithic settlement Limnochori II (Chrysostomou pers.com.).
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9.6.1.4. Ornaments

The antler ornaments of the settlement reveal that its inhabitants exploited the antler not
only for functional reasons but also for symbolic ones. So far, antler ornaments have been
also attested in the lakeside settlements of Dispilio (Y¢@avtiéng 2006, 2018) and Anarghiri
[Xa (Arabatzis 2016) that was situated very close to this settlement.

The antler ornaments assemblage of the settlement consists of twenty eight items
that are divided into two main types: the pendants, which comprise the biggest part of the
assemblage, and the rings. All ornaments are coming from the Final Neolithic layers except
from one item that can be ascribed to the upper FN/EBA layers. The pendants have been
shaped on tines and on beam segments while the ring have been shaped on tine segments

Pendants

The assemblage contains twenty three pendants. More than half of them have been shaped
on beam segments and the rest of them on tines. Most of them are shaped on red deer antler
(beam segments and tines) and two items were shaped on roe deer crown. They can be
divided into the following types according to their morphology and the raw material. Some
of them are represented only by one item that is unique in the area while other types have
been also attested in nearby settlements or in the wider area of Western Macedonia.

The type I consists of nine completely manufactured pendants shaped mainly on
thin rectangular beam segments that have a suspension hole in one of their endings and are
or undecorated (Type Ia, n:4) or decorated (type Ib, n:5) . The raw material for the type |
pendants was extracted from the beam by the groove and splinter technique and then was
grinded in one of its sides in order to become flat. The perforation of the suspension hole
was performed through boring or bow drilling usually in one side of the ornament

The four undecorated Type la pendants are completed but only item is totally
preserved (fig.9.110a).Their average length, regardless of their preservation status, is 7.17
cm. All suspension holes seem to have round cross section. Three suspension holes are half
preserved and only two are totally preserved. These two holes have rather small diametre
(0.3 cm and 0.5 cm respectively) and their depth is 0.4cm and 0.7 cm respectively. The half
preserved suspension holes have also small diametre (0.50 cm to 1.0cm) and their depth
ranges from 0.35 to 0.53cm. In one case the bow drilling was performed from both sides.

The five decorated Type | pendants belong to the Final Neolithic layers. Although all
of them are completed items, only one of them is totally preserved (fig.9.110b). It’s the
biggest type | ornament as its length is 11.3 cm. It has a plano-convex cross section in its
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mesial and distal part. The suspension hole has a round cross section and its diametre is 0.5
cm. The ornament has incised checkerboard decoration in almost all of its length that was
created with the use of thin stone blade (fig.9.111a).The size of the squares is bigger in the
proximal part of the pendant and it is reducing towards the distal part.

The rest of the decorated type Ib pendants have diagonial incisions in at least half of
their preserved legth (Fig.9.111b). They preserve their proximal (n: 1), mesial (n: 1), distal
part (n: 1) or they are almost totally preserved (n: 1). The suspension hole is half preserved
in two items and in one pendant is not preserved at all. Their average length, regardless of

their preservation status, is 7.24cm.

Figure 9.110. a. Undecorated pendant (A9b.KK020), b. Pendant decorated with incisions (A9b.KK001)

§

Figure 9.111. a-c. Incised decoration motifs on pendants (not in scale)
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Pendants on thin flat beam segments with one shaft hole have also been found in
various Swiss Neolithic settlements of the 4th and 3rd mil BC (e.g. Egolzwil 2 Hitzkirch-
Seematt, Twann). The majority of them are undecorated and while the others were
decorated with dot motif (Gutcher and Suter 1994; Schlenker 1994; Schweichel 2013; Suter
1981; Wey 2001).

The second type consists of two ring shaped pendants that were shaped on beam
segments. These items resemble the so called “ring idols” pendants which were shaped on
various materials (bone, stone, clay and mainly gold) and they have been found in various
Neolithic and Chalcolithic settlements in the Greece and in the Balkans.

In Greece ring shaped idols, shaped on various raw materials, have been found
mainly in Thessaly (Theopetra Cave, Pefkakia, Visviki Magoula, Palioskala, Paliomafoules,
Dimini, Mandra) and in Macedonia (Anarghiri IXb, Dispilio, Platamonas, Aravissos, Megalo
Nisi Galanis, Paliampela, Makriyalos) and less in other regions (Strofila in Andros, Euripides
Cave in Salamina, Ftelia in Mykonos) (Alram-Stern and Duraer 2015; Sampson
2002;Televantou 2017; Toufexis 2016; I'pappévog 1991; Kapauntpov-Mevteoion 2007a;
Kumappion-AmootoAika 2001; Kwtodkng kat Halstead 2004; Mepotong kat Zte@avn 2006;
[Tamtmd 1998; TooUvtag 1908; Ypavtiong 2018; Xpvocootopov 2016). In Bulgaria, ring idols
have been found as burial offerings in the chalcolithic cemetery of Varna (Todorova 1999;
Ivanov and Avramova 2000; Zimmerman 2007) and in Romania in the Cucuteni A settlement
of Trusesti in Romania (Dergacev 2002).

Figure 9.112. Partially preserved antler ring idols (a.A9b.KK023, b.A9b.KK019)

The two Anarghiri [Xb antler ring idols (fig.9.112) are partially preserved but it can
be inferred that these rings had almost the same morphology as the others that were shaped
on other materials. These pendants consist of either two or three parts. The distal part
consists of a ring which usually has a round cross section and is being connected to the
proximal part, the neck, which is rather thin and oblong. The suspension hole of the pendant
was shaped either in the distal end of the neck or in the “head”, a protruding part with
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round cross section on top of the neck. One item (catalogue item A9b.KK023, fig.9.112a)
preserves only part of neck with the suspension hole and a small part of the ring. The second
item (catalogue item A9b.KK019, fig.9.112b) (height: 3.95cm, width: 2.6cm and thickness:
0.5cm) preserves part of the neck and a big part of the ring which has oval cross section.

The third type of pendants consists of seven items that were shaped on tines. The
main characteristic of this type is that the distal part of the tine is decorated with alternating
parts of notches and protrusions with round cross sections. The once rounded or pointed tip
of the tine was leveled and become a flat surface with round cross section. A closer view
of the distal parts and the suspension holes indicates that part of the assemblage consists of
recycled harpoon heads. It seems that when the active end of the harpoon head became
blunted, its user decided to recycle the raw material and to transform the harpoon head into
an ornament. The line hole of the harpoon head was used as the ornaments suspension hole,
the blunted tip was transformed into a flat distal part and the once ruffled part of the tine
behind the tip, became the base for the gradual transformation of the harpoon head into an
ornament with notches and protrusions that could cover the whole length of the distal part
of the harpoon head (fig.9.113a-c, fig.9.114a-c, fig.9.116a-f).

The proximal part of the harpoon was cut off so that it won’t bother the wearer of the
ornament. It is rather interesting that this practice is also attested in the neighboring
settlement of Anarghiri III that was inhabited during the 6t and 5% mil BC (fig.9.115) and
perhaps it can be related to practical reasons (recycling of material that can’t be available at

any time or easily obtained) or to symbolic reasons that are unknown to us.

0 1 b

Figure 9.113. a.Harpoon head in the transformation process of becoming an ornament (scale 1:2)(A9B.KK007), b. First
stage of the transformation of the blunt tip, c. Broken hole line/suspension hole.
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Figure 9.114. a. Harpoon transformed to pendant (A9b.KK008),
b. Detail of the transformed distal part, c. Finished pendant (A9b.KK003)

0_ 2 a "(b

Figure 9.115. Anarghiri IIl. Pendants from harpoon heads
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T

Figure 9.116. a-f. Transformation stages of the harpoon head to pendant (items not in scale)
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The fourth type consists of two items. Both of them are shaped on young roe deer
crowns and only one is completed. This item (A9b.KK011, length: 8.25cm, fig.9.117a) has a
shaft hole shaped on the base of the small crown which was detached by percussion from
the rest of the antler. The small crown tines bear high polish and they are rather pointed.

The type V consists of one item (fig.9.117b) that was shaped on a tine segment
(length: 10 cm) that was probably detached by percussion from the rest of the antler. The
ornament is undecorated but the manufacturer paid attention to the manufacture of the
proximal part that was fashioned with abrasion and polishing. The latest technique was
applied in the biggest part of the ornament and gave it a polished surface. The shaft hole has
round cross section and was drilled from both sides.

The sixth type is represented by a fragment of an ornament (fig.9.117c) that was
probably shaped on a tine segment that extracted by groove and splinter techn9.117que and
then fashioned by abrasion. The preserved part (length: 3.9 cm) belongs to the proximal part
of the ornament which had two small completed suspension holes which are partially
preserved. The ornament bears incised decoration in all over its preserved length that can
be divided two parts. In the upper part there are two sets of four thin horizontal lines that
are interrupted by multiple circle and dot motifs. Right above there are also at least two sets
of four thin lines that run diagonially to the longitudinal axis of the pendants that are again
interrupted by circle and dot motifs (fig.9.111c).

The type VII consisted of a small size ring with a small protrusion (fig.9.117d) quite
similar to the one that belongs in the MN/LN layers of Dispilio (Y@avtidng 2018,
1.I1,150).The diametre of the suspension hole of the Anarghiri [Xb item is very small (0.6 cm)
therefore this item couldn’t be used as a ring as it would be impossible to fit in a finger even
in a childs finger therefore it must have been used as a pendant.

b

Figure 9.117. Pendants. a.Type 1V, b.Type V, c.Type VI, d.Type VII (a,b scale 1:2, c,d - scale 1:1)
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Rings

The number of the antler rings is rather small (n: 5) compared to the nearby settlement of
Dispilio where 43 antler rings have been unearthed. The five rings are coming from the Final
Neolithic layers. All of them are shaped on tine and they are completely manufactured. Three
of them are totally preserved white the other two are partially or half preserved so it’s not
possible to measure their inner or outer diametre.

The preserved rings present variability in size and shape. One of them has octagonal
cross section while the others have almost round cross section. The outer diametre ranges
from 1.9cm to 3.5cm.

One semi preserved Late Neolithic ring probably was repaired at the final stage of its
use. The ring must have been broken sometime during its use and then the user shaped small
holes in the fragmented parts in order to join them with a thread that went through the holes.
Similar attempts for the reuse of rings have been attested in some stone rings in the late
Neolithic layers of Dispilio (Y¢@avtiéng 2018).
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9.6.1.5. Artifacts of undefined function

The assemblage contains twenty eight artifacts which can’t be ascribed for sure to any of the
above or any other categories. Their preservation (most of them are partially preserved) and
their manufacture statues (semi-finished items or partially preserved completed items)
doesn’t allow for the drawing of definite conclusions so there can be only speculations about
their possible use.

Most of them (n: 25) belong to Final Neolithic layers and only three items belong to
the Late Neolithic phase. All of them are shaped on red deer antler. Eighteen items were
shaped on beam segments, eight items on tines and one on basal segment.

In the Late Neolithic belongs a small beam fragment with a hole that could possibly
be part of an ornament, a small piece of tine with a hole vertically to its longitudinal axis and
atine tip with a flattened base with round cross section.

Five similar tine tips with flattened base can be attributed to the Final Neolithic layers
(fig.9.118). All these tips were extracted by percussion and/or sawing from the rest of the
tines and their base was flattened by grinding. The Late Neolithic tine tip differs a lot from
the FN ones. Its length is 8.2 cm and the diametre of its base is 2.5cm. It's rather heavy
compared to others as it weighs 32.5 gr. The length of the Final Neolithic tine tips ranges
from 2.75 cm to 8.2 cm (average length: 4.7cm) and the diametre of the base ranges from
1.2 cm to 2.5 cm (average diametre: 1.6 cm). Their weight ranges from 3.4cm to 8.7 cm. In
the FN tine tips there seems to be relationship between the length of the tip and the diametre
of its base (table 9.40) but also between the length and the weight of the tip (table 9.41).
Since there haven’t been found any other items from this part of the tine, we can’t be sure if
these items were used as in their recovered form or if they are semi-finished items of
ornaments like those pendants that were shaped in tine tips in the Swiss lakeside
settlements of Arbon Bleiche 3, Twann and Sutz-Lattrigen (Deschler-Erb et al.2002; Suter
1981; Hafner and Suter 2000).

The assemblage that was shaped on beam segments contains fragments of possible
polishers, handles of unknown items (spoons?)(fig.9.119a), fragments of thin items with
small holes of round cross section (fig.9.119b) that could be weaving tablets or ornaments
and fragments of possible ornaments. Moreover, there have been recovered fragments of
elongated beam segments of baquette form like those found in French Neolithic lakeside
settlements (Maigrot 2003) and fragments of hafted tools with unknown function
(fig.9.1119c). The assemblage also contains an item that was shaped on a small antler base.
It has a small semi drilled hole and perhaps it’s a semi-finished spindle whorl (fig.9.119d).
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Figure 9.118.4a, b. Tine tips of unknown function with flat base (a. A9b.KE298, b.A9b.KA023)
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Table 9.40. Tine tips. Relationship between the length and the diametre of the base
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Table 9.41. Tine tips. Length and weight relationship

Figure 9.119. Fragments of artifacts of undefined function
(a. A9b.KA065, b A9b.KA016, c. A9B.KE299, d. A9B.KE321)

Two identical, completed but not totally preserved items (fig.9.120), are coming from
the Final Neolithic layers and so far they have been only in this settlement. They are shaped
on beam T- junction antler and both of them have a hole in the middle (2.5 cm and 2.8 cm
respectively) which bears high polish from the manufacture process and probably from its
use. These items could have been used as shaft straightners although there is no direct

evidence that favors over this opinion.
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Figure 9.120. Fragmented item of undefined function (shaft straightner?) (A9b.KE310)
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9.6.2. Blanks/Raw material

This category consists of thirty eight antler segments that could have been defined as raw
material for the manufacture of various artifacts or they have traces of the preparatory
manufacturing stages. It contains items from all antler elements but the most common
element of this category is the tine that is followed by the beam and basal segment (table
9.42). The majority of them belong to the Final Neolithic layers and only a few items can be
ascribed to the layers of the other habitation phases (table 9.43). The vast majority of them
are coming from red deer antler and only one item comes from roe deer antler.

Almost whole antler h
Basal segments
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Table 9.42. Raw material of the blanks/raw material

FN/EBA
B Tines
Final Neolithic B Beam Segments
Basal segments
Almost whole antler
Late Neolithic
0 5 10 15 20 25 30

Table 9.43. Blanks/raw material on red deer antler.
Chronological distribution of the blanks per habitation phase
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Ten blanks on tines belong to the Late Neolithic phase. Except from one item, the rest
of are fully preserved. Their length ranges from 11.2 cm to 38 cm (average length: 19.66 cm).
Seven of them were detached from the beam by percussion and/or flexion and in three of
them there are also traces of use of the sawing technique.

Most of the blanks of tines (n: 15) belong to the Final Neolithic phase. The majority
of them are totally preserved. Their length ranges from 4.7cm to 38.0 cm (average length
17.196 cm). They were extracted carefully from the rest of the antler and the majority of
themretain traces of the detachment procedure in their proximal parts. The majority of them
were detached through percussion and/or flexion breakage (fig.9.121b) and less by
combination of other methods such as sawing and flexion breakage (fig.9.121a)

The assemblage contains also one tine which must have been used as raw material
for the extraction of rings (fig.9.122).The rings were extracted and shaped from the proximal
part of the tine which has bigger diametre compared to the distal part. The use of tines as
raw material for the manufacture of rings is not alocal innovation as it has also been attested
in the phase C (transitional phase from Middle to Late Neolithic) in lakeside settlement of
Dispilio (Y@oavtiong 2018).

Figure 9.121. Blanks on tines (a. A9b.KA042, b. A9b.KA111)
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Figure 9.122. a,b.Tine-raw material for the extraction of rings

While the Late Neolithic blanks on beam segments don’t provide much information
about the manufacture of antler artifacts, the situation changes in the Final Neolithic phase.
The Final Neolithic assemblage contains an upper beam segment of a red deer antler which
was detached by careful percussion and could have been used as raw material for the
extraction of blanks. Beam segments were also used for the extraction of different kind of
antler rings. In one case a big upper beam segment was used as raw material for the
extraction of thin rings (fig.9.123) which were extracted through the use of sawing technique
and in another case a beam segment was transformed into ring blank through percussion.

The five items on basal segments belong to the Final Neolithic layers. Three basal
segments (fig.9.124) don’t retain any tines as these were either removed carefully or they
were cut off more abruptly through the percussion and flexion breakage technique. These
three items could be later shaped into sleeves. The remaining two segments retain the first
two tines and part of the lower beam which bears traces of the detachment techniques
(percussion) (fig.9.125). Both these items could have been used at a later stage for the
manufacture of various items.
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Figure 9.123. a,b. Raw material for the extraction of rings

Figure 9.124. Blanks on basal segments (a. A9b.KA002, b. A9b.KA128)
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Figure 9.125. Raw material on basal segment (A9b.KA089)
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9.6.3. Waste

The number of the collected waste items is rather high as the eighty five items represent
almost the 17, 41 % of the total studied assemblage. This situation is not unique as the same
one can be attested in other prehistoric settlements in Central Europe where the quantity of
the waste material is very high and sometimes is more than the completely manufactured
items (Deschler-Erb et al. 2002; Kotai 2010; Maigrot 2003; Suter 1981, 2000; Voruz 1997).

This category includes items that they cannot be transformed to finished products
either because they were rejected during the manufacturing process or because they are
fragments of tools that can’t be repaired or recycled. This view of course reflects our own
current views and not the ones of the prehistoric inhabitants of the settlement who could
use this material for any other task or for the creation of other artifacts.

The existence of the waste inside the settlement indicates that at least some of the
manufacturing process was held inside it and that these items weren’t rejected totally by the
manufacturer or by the owner of the raw material in rubbish pits or in other areas outside
of the settlement. This hypothesis is strengthened by the high presence of unworked raw
material inside the settlementl.

The waste material from Anarghiri IXb consists of items from various red deer antler
elements. They are shaped on beam segments, T-junctions, crown parts and the rest of them
in basal parts and tines (table 9.44). As for their temporal distribution, the majority of the
waste can be ascribed to the Final Neolithic where the quantity of these items increases
gradually (table 9.45).

CR
T]
TN
BS
BM

0 10 20 30 40 50

Table 9.44. Waste material per element (BM:beam segments, TN: tines, T]: T-junction, CR:crown, BS:basal
segment). All elements are coming from red deer antler

1So far there have been recorded by the author almost 100 kilograms of unworked antler from various areas of
the settlement.
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Table 9.45. Red deer antler waste material and its chronological distribution (BM: beam segments, TN: tines,
TJ: T-junction, CR: crown, BS: basal segment)

Since the antler working procedure is a reductive process that leaves manufacture
traces in the worked material, the waste can give us information about the reduction
techniques used in the settlement. A big part of the material, mainly the manufacture debris
on basal part, bears manufacture traces of the failed or the successful antler working
attempts.

Five waste items on basal part are coming from the Late Neolithic. Four of them are
coming from shed and one from unshed antler (PL.VII], PLIX,). Three of them bear traces of
percussion and flexion breakage techniques were used for the detachment of the tines. In
one case thermal treatment was used in the base of the tine which facilitated its detachment
from the rest of the antler.

In the next phase (Final Neolithic), there are fourteen waste items from shed antler
and four from unshed antler. As in the previous phase, most of them bear traces of the
techniques that were used for the detachment of the tines. Thirteen items bear traces of
percussion and flexion breakage techniques which were used for the detachment of the tines
(first and second tine) (fig.9.126, PLVIIIa-b). In two cases, the waste retains a big part of the
lower beam.

One waste item from basal segment belongs to the upper FN/EBA disturbed layers. It
bears traces of the same techniques (percussion and flexion breakage) in the tine area and
in its upper/distal part.
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Forty one waste items from beam segment have been collected. The majority (n: 34)
are coming from the upper part of the antler beam (three of them retain the third tine)
(P1.Xb) and the remaining four are coming from the lower part of the beam. Thirteen items
can be ascribed to the Late Neolithic habitation phase, twenty seven items to the Final
Neolithic and one scrap item belongs to the FN/EBA layers.

The number of the waste items on tines is rather small compared to other elements.
Three items are coming from the Late Neolithic and fourteen items are coming from the Final
Neolithic phase. Some of them bear percussion traces on their basal parts and the majority
of them lack their distal part.

The limited number of the waste on crown (n: 1) and T-junction parts (n: 2) (P1.Xa)
indicates the limited desire of the manufacturers to exploit these antler parts. This view is
also reinforced by the small presence of completed objects from these materials.

Figure 9.126. Final Neolithic waste on basal segment (A9b.KA033)
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Figure 9.127. Waste on basal segments. a.shed antler (A9b.KA127), b.unshed antler (A9b.KA052)
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Chapter 10 - Research results and conclusions

‘A conclusion is the place where you got tired thinking’
Martin H. Fischer

In Charlie Walker, My Few Wise Words of Wisdom
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10.1. Research results

The analysis of the previous chapter provide us with useful information about the antler
exploitation in the 6t and 5t mil BC in the area of Lake Chimaditis in Western Macedonia in
Greece concerning the raw material exploitation, the artifacts typology and their use.

As it was stated in previous chapters, the excavation procedure (partially excavated
trenches that didn’t reach the natural soil in the centre of the settlement) doesn’t provide the
suitable ground for a constructive comparison between the two main habitation phases of
the settlement. Nevertheless, the available data provides interesting information about the
antler exploitation in the lakeside settlements in Western Macedonia during the late 6th and
5th mil BC.

10.1.1. Raw material preferences

The vast majority of the assemblage is shaped on red deer antler (98,77 %) whereas roe deer
antler and fallow deer antler are slightly attested (1,03 % and 0,2 % respectively). Since the
zooarchaeological material has notyet been studied, it is not possible to compare the number
of the antler of each deer species with the worked ones. Nevertheless, this great difference
in the antler exploitation of these three species could be the result of ecological, practical or
symbolic reasons or perhaps a combination of these reasons.

In the case of red deer antler, most of the semi-finished and completed collected items
were shaped on tines. The rest of them were shaped on basal segments, on beam segments,
on basal and beam segments and on crown parts (table 10.1). The items of roe deer were
shaped on crown, on basal and beam segments and in one in an almost whole antler. The
only possible item from fallow deer comes from the palmate area of the antler.

In the Late Neolithic layers most of the semi-finished items on red deer are shaped on
tines and beam segments and less on basal segments, basal beam segments or crowns. In the
next phase the preference over tines is continued but the ratio between this element and the
others is almost the same. Also, the quantity of the used crowns and basal and beam
segments is almost the same as in the Late Neolithic. Although the quantity ascribed to the
upper FN/EBA layers is rather small, the ratio between the various elements is almost
similar as to the ones of the previous phases. The tines are the dominant raw material
followed by the beam segments and the basal segments (table 10.2).
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Table 10.1. Semi finished and completed items on red deer antler.
Artifact distribution according to raw material

Crown

Tines

Basal segments
Beam segments
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Table 10.2. Semi finished and completed artifacts on red deer.
Chronological distribution according to raw material

The artifacts that were shaped on red deer antler basal segments provide us with
useful information about the acquisition mode of the raw material. At least 116 items
(blanks, semi/completed items and waste) were shaped on antler that was collected after it
was shed and twenty three items were shaped on unshed antler which comes from killed
deer. In the Late Neolithic the ratio between unshed and shed items is 1:6.5 while in the Final
Neolithic is almost is 1:5 (table 10.3). As the number of the items from shed antler is rather
high, it is obvious that the inhabitants of the settlement knew about the deer seasonal antler
cast and planned the gathering of this raw material in the settlements vicinity.
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Table 10.3. Chronological distribution of the items on shed and unshed antler

The tines were used mainly for the manufacture of tools and less for the manufacture
of ornaments or hunting equipment. In the case of the tools, the tines were exploited mainly
for the shaping of handheld tools (bevel ended tools, needles, retouching tools) and less for
hafted tools (sleeves, axes, adzes). The tines are the basic raw material for the manufacture
of hunting equipment as twenty items were shaped on this material. Moreover, tines were
the main raw material for pendants manufacture since most of the ornaments (16/28) were
shaped on tines.

The basal segment of the antler was used mainly for the manufacture of tools
(sleeves) that were used for tough and demanding activities like woodworking while the
items from basal and beam segments are hafted tools (picks and axes) that were used in
woodworking and in earth digging.

The beam part of the antler was used in the manufacture of items of various tool
categories but mainly for the manufacture of sleeves. Also, it was used for the manufacture
of ornaments since almost half of the ornaments (12 /28) are shaped on this element.

The small number of artifacts shaped on roe deer antler and fallow deer antler
indicates the limited use of this kind of antler. There have been collected only six items
shaped on this kind of antlers; one spoon, two bevel ended tools, two pendants and one
blank. This limited repertoire, especially the tools one, could indicate the deliberate
avoidance of use of roe deer in the manufacture of tools perhards due to the mechanical and
physical properties of these antlers (thinner and less robust compared to the red deer
antler).
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10.1.2. Typologies over time

The three main categories (blanks/raw material, waste and semi/completed items) appear
in all three habitation periods. The vast majority of the assemblage (79,92 %) belongs to the
Final Neolithic habitation layers and the rest of it mainly to the Late Neolithic habitation
layers (17,62 %) and less (2,46 %) to the upper disturbed FN/EBA layers (table 10.4).

A further comparison between the two main habitation periods shows that the 71, 05
% of the blanks, the 82, 74 % of the semi/completed items and the 71,77 % of the waste
belongs to the Final Neolithic habitation period while the Late Neolithic habitation period
holds the 26,32 % of the blanks, the 14,79 % of the semi/completed items and 25,88 % of
the waste (table 10.5).

Chronological period Percentage
Late Neolithic 17,62 %
Final Neolithic 79,92 %

FN/EBA 2,46 %

Table 10.4. Chronological distribution of the studied material

Chronological period

Late
Total
Manufacture state Neolithic Final Neolithic FN/EBA °
Blanks / Raw material 26,32% 71,05 2,63 100%
Semi-finished / 100%
Completed 14,79% 82,74 2,47
Waste 25,88% 71,77 2,35 100%

Table 10.5. Chronological distribution of the artifacts according to their manufacture state

In all phases the majority of the assemblage belongs to the semi-finished/completely
manufactured category and less in the other categories. In the Late Neolithic habitation
period, the semi-finished/completed artifacts comprise the 62,79 % of the artifacts of this
period while in the Final Neolithic this category comprise the 77,44 % of the artifacts. Nearly
similar percentages apply for the items of the upper FN/EBA disturbed layers (table 10.6).

The percentage of the other two categories (blanks/raw material and waste) is
rather high (11,63 % and 25,58 % respectively) during the Late Neolithic but in the
succeeding, Final Neolithic period their percentages are reduced (blanks/raw material: 6,92
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%, waste: 15,64 %) (table 10.6) . This change, although it can only be the result of the
excavation bias, could also reflect the high technical skills and manufacture standardization
that lead to the production of less waste or just the partial cleaning of the waste from the
settlement as it has been suggested for other Neolithic settlements of Northern Greece
(Arabatzis 2013, Christidou 1994).

Late Neolithic Final Neolithic

® Blanks / Raw material 11.63 % 6.92 %

=

::; if Semi-finished / Completed 62.79 % 77.44 %

§ Waste 25.58 % 15.64 %
Total 100% 100%

Table 10.6. Chronological distribution of the three main categories

The high presence of semi-finished, blanks and waste in the settlement indicates that
the manufacture of the artifacts or at least a part of it was held inside the settlement.
Moreover, according to the results of a preliminary study, unworked antler was also
available inside the settlement and it was used according to the needs of the settlements
inhabitants?.

[t seems that antler was used mostly for the manufacture of tools and items with
practical function and less for items with symbolic function. Most of the semi-
finished/completely manufactured items are tools and equipment that could be used in
outdoor activities and only a small part of it consists of ornaments or non-utilitarian items

The tools consist the biggest artifact category as 275 tools comprise the 56,35 % of
the total assemblage. This category consists of eight distinct tool subcategories that give us
indirect evidence about various activities that were taken place inside and outside of the
settlement. Only a few tools can be described as ad hoc/expedient tools. The morphology of
the majority of the tools indicates that their artisans spent a lot of time and effort for their
manufacture. Most of them have been shaped through a manufacturing sequence with at

1 According to the preliminary study of the unworked antler conducted by the author, more than 50 kgs of antler
have been collected during the five excavation seasons
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least two or three stages and in each of one the manufacturer had to use at least two
techniques.

10.1.3. Craft activities

A great number of tools (n: 119) is related with heavy woodworking activities. The sleeves,
the axes and the handle consist the 43,43 % of the tool assemblage and 24,39 % of the total
studied assemblage. The high percentage of woodworking related tools reveals the intensive
wood exploitation which is testified also by the thousands of piles that have been found
inside the settlement but also in its periphery (Giagkoulis in press). Most of the
woodworking tools belong to the Final Neolithic and the rest of them in the Late Neolithic
phase (table 10.7). The manufacture of these tools especially of the axes reveals knowledge
of the physical and mechanical properties of certain parts of the tools but also physical and
technical skills.

The rest of the tools are related with soil/earthworking activities (1,4 % of the tools),
stone tool manufacture (2,55 % of the tools), joining/binding leather or nets (2,55 % of the
tools) or with leather working and perhaps bark removing activities (18,25 % of the tools)
(table 10.7). Also a big part of the assemblage consists of items whose function cannot be
inferred due to their partial preservation.

The study of the chronological distribution of the tool categories provides us with
some interesting results. Five out of eight tool categories were present in Late Neolithic and
Final Neolithic habitation layers while three of them are appearing for the first time in the
Final period habitation layers (table 10.8). The use of the same tool types throughout the
habitation periods reveals the existence of the same subsistence needs and of a technological
tradition that remained the same throughout the millennia. The appearance of new tool
types in the Final Neolithic layers should not be considered as an introduction of new types
that reflect different subsistence needs as someone must seriously take into account the
whole excavation process that led to the partial excavation of the Late Neolithic habitation
layers.

The existence of ornaments reveals the symbolic exploitation of the antler. The
assemblage consists of many semi-finished ornaments while the completed ones are far less
so it is possible that many of them were shaped inside the settlement or that they were
transported inside the settlement if they were shaped outside of it. Since almost all of them
belong to the Final Neolithic habitation phase it is not possible to distinguish any special
stylistic preferences over time.
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Leather working/ Light woodworking
Soil digging
Joining leather or other material

Stone tools manufacture

Heavy woodworking

= FN/EBA

Final Neolithic

40 60 80 100

B Late Neolithic

120

Table 10.7. Chronological distribution of the tools according to their inferred function

Sleeves

Picks

Bevel ended tools
Axes

Adzes

Needles
Retouching tools

Handles

Late Neolithic

Final Neolithic FN/EBA

m 025 B 2550 . 50-75 . 75-100

Table 10.8. Chronological distribution of the tool types

Pendants made on antler may have had more than one function except the aesthetic

one. These body ornaments could have communicated messages and expressed social
identity and prestige within the community. The choice of the raw material and its
acquisition mode may have served a symbolic function that could have given some prestige
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and could have functioned as a trophy to the person that wore this kind of artifacts or the
person who killed the game and maybe manufactured the pendants.

One interesting aspect concerning the ornaments is the recycling of the material and
the change of use of the items. At least seven pendants (25 % of the ornaments) are coming
from harpoons. It seems that their users (or their manufacturers) decided not to discard the
non-usable harpoons and to transform them into ornaments. Since this certain raw material
is not easily obtained (only after successful hunting or collecting in certain periods of the
year), perhaps this action could be based to temporary shortage of raw material or perhaps
to symbolic reasons.

The hunting equipment and the weapons are strong indicators about the hunting and
fishing activities outside of the settlement. They comprise a toolkit that is characterized by
an interesting diversity that is not attested in other Neolithic settlements in Greece since it
contains items from at least six different categories: thumb rings, harpoons, harpoon heads
and projectile points, mace heads and fish hooks. Except from the thumb rings, all the other
categories are attested only in the Final Neolithic habitation phase so it is not possible to
distinguish any stylistical variability between the two main habitation phases for the rest of
the equipment. As for the thumb rings, the two types present chronological variation since
only one of them is attested in both main phases while type II is attested only in the Final
Neolithic phase.

10.1.4. The Anarghiri IXb assemblage in the wider region

In this subchapter there will be an attempt to compare the Anarghiri IXb assemblage with
others from Northern Greece. Such an attempt is limited due to three interconnecting
factors: the small number of LN and FN settlements that could provide comparable material,
the small number of publications concerning Neolithic antler industries and finally the small
quantity of the so far studied assemblages (table 10.9).

In the region of Western Macedonia, reports about comparable worked antler
assemblges and antler working are coming from one dryland settlement and two lakeside
settlements (Megalo Nisi Galanis, Dispilio and Anarghiri 1Xa). The comparison of these
assemblages to the one of Anarghiri IXb is not without any problems.

The assemblage from the neighboring lakeside settlement of Anarghiri [Xa, contains
less than ten antler artifacts, mainly axes and projectile points (Arabatzis 2016). Although
these artifact types from Anarghiri IXa resemble to the ones from Anarghiri [Xb settlement,
the problem lies in their attribution to stratigraphic layers. Due to the lack of data concerning
the stratigraphy of the settlement, the osseous artifacts from Anarghiri [Xa have been studied
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diachronically (ibid.) therefore any comparison between this assemblage and the one from

Anarghiri IXb could not provide any useful information.

Western Macedonia
Settlement Chronology Quantity Reference
Anarghiri IXb LN-FN 488 -
Anarghiri IXa LN-FN 6 Arabatzis 2016
Dispilio (antler tools) MN-LN Not specified JTpatouAn 2002
Dispilio (antler ornaments) MN-LN 57 Ydavrtiéng 2006, 2017
Megalo Nisi Galanis LN-FN 15 Christidou 1999
Central Macedonia
Settlement Chronology Quantity Reference
Thermi MN-LN 12 Christidou 1999
Stavroupoli LN 20 Xatlouén 2002
Nea Nikomideia EN 1 Stratouli 1998a
Makriyalos LN 200 (?) Isaakidou 2003
Servia MN-LN 5 Stratouli 1998a
Eastern Macedonia
Settlement Chronology Quantity Reference
Dikili Tash MN-FN 3 Séfériades 1992
Dikili Tash MN-FN 35 Christidou 1999
Sitagroi I-lll MN-EBA 90 Christidou 1999
Sitagroi MN-EBA 161 Elster 2001, 2003
Arkadikos Dramas FN 19/18 Xpncft'@ou 1998/
Christidou 1999
Thrace
Settlement Chronology Quantity Reference
Proskinites MN-LN 2 Apaumnatlnc 2006

Table 10.9. Quantity of antler artifacts from Neolithic settlements from Northern Greece

The brief preliminary report of the bone and antler artifacts from Dispilio (Ztp atoVAn
2002) is rather interesting but not so useful in this comparison. Stratouli mentions the
presence of some tool types similar to those from Anarghiri IXb (fish hooks, bevel ended
tools on tines, hafted tools on beam segments or on tines) and of antler manufacture waste
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but fails to mention the number of artifacts of each category and more importantly didn't
attribute them into the habitation phases of the settlement.

The antler ornaments (n: 57) of Dispilio were treated in a recent PhD thesis related
to the settlement’s ornaments (Y@avtiéng 2018). The thesis provides interesting data about
the antler exploitation and the personal ornaments manufacture since the assemblage
contains (thumb) rings, pendants, belt hooks, beads and pins. Thirty four ornaments are
coming from the third phase (I') which belongs to the transitional period between the Middle
and Late Neolithic, eleven are related to the second phase (B) which belongs to the Late
Neolithic I period and the rest of them (n: 12) can’t be attributed to any habitation phase.

The comparison between the ornaments of Anarghiri IXb and Dispilio is rather
impossible since most of the Dispilio material is dated to the Middle/Late Neolithic period
while the Anarghiri IXb ornaments belong mainly to Final Neolithic habitation layers.
However, the Dispilio assemblage provides useful data about the earliest so far manufacture
of antler (thumb) rings. The Middle/Late Neolithic Dispilio (thumb) rings seems to be the
earliest so antler rings in Greece and in the Balkans and their typological category is rather
different from the FN ones that have been found in Anarghiri IXb.

The Final Neolithic settlement of Megalo Nisi Galanis provides a small worked antler
assemblage (Christidou 1999) which was treated more technologically and less
typologically. Christidou mentions fifteen worked antler items from the FN phase and
according to her study, the Neolithic artisans deployed techniques such as the percussion
and sawing on beam segments and on tines that were also used in the Anarghiri IXb
settlement.

Except from one case (Stavroupoli Thessalonikis), the studied worked antler
assemblages from Central Macedonia don’t provide useful information concerning antler use
due to their small quantity (Christidou 1997,1999) and the lack of comparable data

The small rescue excavation in the Late Neolithic settlement of Stavroupoli in
Thessaloniki unearthed twenty (20) antler artifacts (Xat{o0én 2002). In her small report
regarding the antler artifacts, the researcher reports the presence of some categories that
existed also in Anarghiri IXb such as pointed tools, chiseld and manufacture waste but there
is no mention to the quantity of these items. She also reports some items decorated with
incisions and an animal shaped figurine, which is rather unique as so far there haven’t been
reported similar items from any Neolithic settlement in Greece.

The excavation in the Late Neolithic settlement of Makriyalos unearthed almost 200
antler artifacts (Isaakidou 2003:234). Although the quantity is quite big, the researcher
chose not to provide details about the worked antler assemblage therefore any comparison
to this material is not possible
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In the Eastern part of Macedonia, the biggest comparable assemblages are coming
from the settlement of Dikili Tash and Sitagroi. The Sitagroi assemblage was studied by
Christidou (Christidou 1999) and Elster (Elster 2001, 2003). Christidou approached the
assemblage from a technological point of view while Elster tried to provide a useful typology.
Elster mentions 161 artifacts which can be attributed to the various habitation phases of the
settlement. According to the excavators (Renfrew and Elster 2003), the first two phases (I
and II) belongs to the Middle Neolithic, the third phase (III) in the Chalcolithic and the fourth
phase and the fifth (IV) in the Early Bronze Age. They define the second phase as a Middle
Neolithic phase although the dates that they provide (5200-4900 BC) could place this phase
in the Late Neolithic period (cf table 5.1). Having that in mind, the only comparable material
from this settlement comes from the third phase which belongs to the Chalcolithic period,
which as has been described in chapter 5 is the equivalent of the Final Neolithic in Northern
Greece. Sixty three antler artifacts belong to this phase (Elster 2003). The assemblage
contains some tool types that are also attested in the Anarghiri IXb assemblage (chisel ended
tools, perforated tines, round ended tools, shaft holed tools) and some worked antler items
of unknown function (Elster 2001, 2003).

Antler artifacts have been also reported from the Neolithic settlement of Dikili Tash,
which was inhabited from the Early Neolithic to the Early Bronze Age with a hiatus in the 5t
mil BC (Darcque et al.2014). The bone and antler artifacts have been studied by Séfériades
(1992) and Christidou (1999) who at that time studied the artifacts from the Middle
Neolithic (Dikili Tash I) and Chalcolithic layers (Dikili Tash II). Séfériades provided a
comprehensive and comparable typology and he reported only three antler tools from the
Chalcolithic/Final Neolithic phase (Dikili Tash II); two sleeves shaped on basal and beam
segment and one pick (Séfériades 1992:109). On the other hand, Christidou, through a
detailed technological analysis, gave useful insights about the manufacture of the artifacts
and mentioned thirty five antler artifacts (Christidou 1999:212) from the Dikili Tash II
phase. Seven were shaped on beam segment, 12 on tines and 16 on undetermined element.
The biggest part of the assemblage consists of waste and undefined items. It also contains six
blanks shaped on tines. Antler was cut mainly transversally and there are also traces of
sawing and percussion in many of the antler segments.

As itis obvious from the above brief presentation of worked antler assemblages from
other Neolithic settlements from Northern Greece, the Anarghiri IXb worked antler
assemblage is the biggest so far LN and FN studied assemblage. Moreover, while the worked
antler industry of Anarghiri [Xb is characterized by typological diversity, the assemblages of
the above aforementioned settlements are characterized by limited antler exploitation. This
is reflected mainly both in the tool and ornaments typologies. In most of the settlements, the
tool repertoire contains only chisel/bevel ended tools, a few picks and in a few cases a small
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number of intermediate tools. On the other hand, the Anarghiri IXb assemblage contains
eight tool categories and most of the tools are intermediate tools whose presence reveals
extensive woodworking activity mainly in the Final Neolithic habitation phases.In the case
of the ornaments, except from the Dispilio assemblage and a few decorated items from the
settlement of Stavroupoli in Thessaloniki, in the rest of the settlements there haven’t been
any found any ornaments so in this case it is also impossible to compare the assemblage to
others.

10.2. Conclusion

Concluding, through a thorough analysis of the assemblage, it was possible to identify the
raw material preferences and to establish a typology concerning the antler artifacts of the
settlement from the end of the 6% mil BC to the end of the 5t mil BC.

The worked antler assemblage of Anarghiri IXb is characterized by the dominance of
artifacts shaped on red deer antler. Roe deer and fallow deer antler were used rarely and the
reasons behind this preference could be related to the availability of the raw material and to
its mechanical and physical properties although we can exclude any cultural preferences
over red deer antler.

The assemblage is characterized by typological diversity that is not encountered in
any other Neolithic settlement in Greece. Some of the typological groups can be found in
other more or less contemporary settlements in Greece and in the Balkans but the Anarghiri
[Xb assemblage is so far the most diversified worked antler assemblage in in Greece and in
the Balkans.

It seems that the antler working was adjusted to the needs (practical and symbolic)
of inhabitants of the settlement. Tools comprise the majority of the collected artifacts and
the toolkit contains tools related to woodworking activities, leatherworking activities
(joining or scraping), agricultural activities and in the manufacture of stone tools. In both
habitation phases (Late and Final Neolithic) the expedient tools are rather few and most of
the tools were shaped after a series of carefully planned steps with a wide array of
techniques that were deployed by skillful artisans.

At the same time, the typological scheme contains fishing and hunting equipment
which indicates the exploitation of terrestrial and marine resources and ornaments
revealing at the same time the non-functional exploitation of the raw material but a symbolic
one. Antler must have been a special prized and valued raw material since some of the
ornaments are recycled items. The harpoons were not thrown away but they were
transformed into pendant revealing a symbolic connection between the raw material and
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the manufacturer/user of the harpoon and at the same time revealing a change in the use of
the item, from practical to symbolic one.

The typological repertoire of the settlement, especially the toolkit, contains a few
typological groups that with some, more or less contemporary, Neolithic sites in Greece but
also in the rest of the Balkans where there have been found some similar types, such as
harpoons, chisels and hammers.

The big quantity of blanks and waste indicate that the raw material was transported
and processed into artifacts in site. Antler procurement could be a by-product of the deer
carcass acquisition or result of a well-planned strategy of collecting shed antler after their
castin spring.

10.3. Future research strategies

There are a number of potential ways to develop this research in order to to advance our
understanding concerning the antler technology of the prehistoric lakeside settlement
Anarghiri IXB and the rest of the prehistoric lakeside settlements of the Four Lakes Region.

Although this study tried to present the manufacturing techniques and the use wear
traces of the tools, there was no attempt for an experimental approach of this numerous
artifact category. Future experimental approach of the assemblage and the comparison
between the experimental and archaeological tools could enrich our knowledge about the
deployed techniques and give us useful insight about the biographies of the antler artifacts.

The study of the spatial organization of the settlement which requires further
investigation, could provide valuable data. The spatial distribution of the artifacts in
combination with their chronological distribution could help us to define the antler working
areas or the waste discard areas of the settlement throughout the settlements’ habitation
phases.

Since this settlement forms part of a cluster of lakeside settlements of the wider area
that could include Lake Orestias and the settlement of Dispilio, one of the future research
works would be the study and analysis of the antler assemblages of these settlements.
Through this regional analysis it would be possible to create a comparable typological
scheme of the antler artifacts of the wetland sites of Western Macedonia.
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Plate I. Sleeves on basal segments, a. A9b.KE202, b.A9b.KE088, c. A9b.KE190, d. A9b.KE223
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Plate II. Sleeves on basal segments, a. A9b.KE096, b. A9b.KE223, c. A9b.KE272,
d. A9b.KE46
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Plate III. Picks on tines, a. A9b.KE094, b. A9b.KE008, c. A9b.KE0O0
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Plate IV. Picks on tines, a. A9b.KE093, b. A9b.KE171, Pick on basal segment c. A9b.KE264
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e

Plate V. Bifacial bevel ended tools on tines, a. A9b.KE050, b. A9b.KE074, c. ASb.KE058, d.
A9b.KE123, e. A9b.KE151 (a-d in 1:2, e in 1:1)
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Plate VI. Axes, a. A9B.KE046,b. A9b.KE079, c. A9b.KE138
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Plate VII. Retouching tools, a.A9b.KE029, b. A9B.KE134
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Plate VIII. Waste on basal segments, a.A9b.KA007, b. A9b.KA033, c. A9b.KA052
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Plate IX. Waste on basal segments, a.A9b.KA081, b. A9b.KA088
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Plate X. Waste on tine and beam segments, a.A9b.KA102, b. A9b.KA063



ANNEX - CATALOGUE OF THE ARTIFACTS



Sleeves

Sleeves on basal parts with shaft hole

Catalogue Period Species Shed / unshed Manufacture state Preservation State Subtype Length Width Thickness Weight
number basal part (cm) (cm) (cm) (gr)
A9B.KE144 Late Neolithic ~ Red deer Shed Completely manufactured Half preserved Ia 9 6 5.8 127.8
A9B.KE122 Late Neolithic ~ Red deer Shed Semi finished Fully preserved la 13 14 7.6 307.3
A9B.KE139 Late Neolithic ~ Red deer Shed Semi finished Fully preserved Ia 10 8 5.6 240.1
A9B.KE251 Late Neolithic ~ Red deer Shed Semi finished Fully preserved la 15.1 11 6.5 3929
A9B.KE015 Final Neolithic ~ Red deer Shed Completely manufactured Half preserved Ia 7.3 5.5 3.3 49.1
A9B.KE021 Final Neolithic  Red deer Shed Completely manufactured Half preserved la 12.2 8.1 4.3 195.8
A9B.KE024 Final Neolithic ~ Red deer Shed Completely manufactured Half preserved la 7.3 5 3.8 118.3
A9B.KE033 Final Neolithic  Red deer Shed Completely manufactured Half preserved la 7.6 5.4 1.5 42.7
A9B.KE065 Final Neolithic ~ Red deer Shed Completely manufactured Half preserved la 8.9 8 4.2 174

A9B.KE066 Final Neolithic  Red deer Shed Completely manufactured Half preserved la 7.9 4.5 4.7 87
A9B.KE297 Final Neolithic ~ Red deer Shed Completely manufactured Half preserved la 7.7 5 3.4 73
A9B.KE095 Final Neolithic ~ Red deer Shed Completely manufactured Half preserved la 6.8 4.8 3.2 65
A9B.KE100 Final Neolithic ~ Red deer Shed Completely manufactured Half preserved la 11.7 11 5.1 222.5
A9B.KE105 Final Neolithic ~ Red deer Shed Completely manufactured Half preserved la 9.1 7.7 2.5 108
A9B.KE128 Final Neolithic ~ Red deer Shed Completely manufactured Half preserved la 9.3 4.8 5.2 112.4
A9B.KE131 Final Neolithic ~ Red deer Shed Completely manufactured Half preserved la 6.2 5.5 2.3 82.5
A9B.KE153 Final Neolithic ~ Red deer Shed Completely manufactured Half preserved la 10.5 9.7 4.5 234.5
A9B.KE163 Final Neolithic  Red deer Shed Completely manufactured Half preserved la 6.6 4.6 4.4 100
A9B.KE180 Final Neolithic  Red deer Shed Completely manufactured Half preserved Ia 9 3 1.7 34.5
A9B.KE183 Final Neolithic  Red deer Shed Completely manufactured Half preserved la 7.9 5.6 6 169
A9B.KE193 Final Neolithic Red deer Shed Completely manufactured Half preserved Ia 9 5.9 3.1 99.3
A9B.KE195 Final Neolithic  Red deer Shed Completely manufactured Half preserved la 12 10.8 4 134
A9B.KE203 Final Neolithic Red deer Shed Completely manufactured Half preserved Ia 6.2 6.2 3.5 90
A9B.KE224 Final Neolithic  Red deer Shed Completely manufactured Half preserved la 10 7.2 2 138
A9B.KE227 Final Neolithic Red deer Shed Completely manufactured Half preserved Ia 6.4 4.7 3.8 55
A9B.KE232 Final Neolithic ~ Red deer Shed Completely manufactured Half preserved la 9 10 5.5 217
A9B.KE286 Final Neolithic Red deer Shed Semi finished Fully preserved Ia 12.5 6 5.3 195.5
A9B.KE020 Final Neolithic ~ Red deer Shed Completely manufactured Fully preserved la 9 7.7 4.2 162.8
A9b.KE031 Final Neolithic Red deer Shed Completely manufactured Fully preserved Ia 10 9 5.5 261.6
A9B.KE035 Final Neolithic ~ Red deer Shed Semi finished Fully preserved la 11.5 8.8 5.2 2709
A9B.KE055 Final Neolithic Red deer Shed Semi finished Fully preserved Ia 9.5 6.5 3 151.5
A9B.KE071 Final Neolithic ~ Red deer Shed Completely manufactured Fully preserved la 16 7 5.9 430
A9B.KE086 Final Neolithic Red deer Shed Completely manufactured Fully preserved la 7.7 5.3 3.7 96.2
A9B.KE088 Final Neolithic ~ Red deer Shed Completely manufactured Fully preserved la 11.5 4 6 298.1
A9B.KE096 Final Neolithic Red deer Shed Semi finished Fully preserved la 7.35 7.2 5.1 128.1
A9B.KE106 Final Neolithic ~ Red deer Shed Semi finished Fully preserved la 10.5 9.6 5.1 257
A9B.KE115 Final Neolithic Red deer Shed Completely manufactured Fully preserved la 15.4 8.7 6.2 300
A9B.KE1260 Final Neolithic ~ Red deer Shed Completely manufactured Fully preserved la 13 6.5 4.7 240.4
A9B.KE146 Final Neolithic Red deer Shed Semi finished Fully preserved la 13.7 9.1 5 337.2




Sleeves

Sleeves on basal parts with shaft hole

Catalogue Period Species Shed / unshed Manufacture state Preservation State Subtype Length Width Thickness Weight
number basal part (cm) (cm) (cm) (gr)
A9B.KE168 Final Neolithic ~ Red deer Shed Completely manufactured Fully preserved Ia 9.8 6.6 4.3 211
A9B.KE197 Final Neolithic ~ Red deer Shed Completely manufactured Fully preserved la 12.7 10.5 5 365.3
A9B.KE198 Final Neolithic ~ Red deer Shed Semi finished Fully preserved Ia 9.5 6.2 3.6 142
A9B.KE202 Final Neolithic ~ Red deer Shed Completely manufactured Fully preserved la 15 6.5 4.5 339.6
A9B.KE220 Final Neolithic ~ Red deer Shed Completely manufactured Fully preserved Ia 12 8.5 6.5 370.7
A9B.KE223 Final Neolithic  Red deer Shed Completely manufactured Fully preserved la 7.1 5.1 3.8 81.1
A9B.KE236 Final Neolithic ~ Red deer Shed Completely manufactured Fully preserved la 10.5 7 4.3 255
A9B.KE237 Final Neolithic  Red deer Shed Completely manufactured Fully preserved la 8.6 7.5 5.3 178
A9B.KE253 Final Neolithic ~ Red deer Shed Semi finished Fully preserved la 11.8 7 3.6 293
A9B.KE273 Final Neolithic  Red deer Shed Semi finished Fully preserved la 15.6 5.3 5.8 331
A9B.KE091 Final Neolithic ~ Red deer Shed Completely manufactured Partially preserved la 7.4 8 4.1 115.3
A9B.KE260 Final Neolithic ~ Red deer Shed Completely manufactured Fully preserved Ib 7.8 9 5.2 95
A9B.KE018 Final Neolithic ~ Red deer Shed Semi finished Half preserved Ib 13 6.8 4.6 176.5
A9B.KE034 Final Neolithic  Red deer Shed Completely manufactured Half preserved Ib 9.5 11.5 6 218.8
A9B.KE048 Final Neolithic ~ Red deer Unshed Completely manufactured Half preserved Ib 8.1 7.7 4.8 169
A9B.KE075 Final Neolithic  Red deer Shed Completely manufactured Half preserved Ib 8.2 7.2 6.2 156.7
A9B.KE077 Final Neolithic ~ Red deer Shed Completely manufactured Half preserved Ib 10.3 4.5 2 67.5
A9B.KE113 Final Neolithic ~ Red deer Shed Completely manufactured Half preserved Ib 7.2 7 5.5 130
A9B.KE114 Final Neolithic  Red deer Shed Completely manufactured Half preserved Ib 8.1 6.8 3.6 141.7
A9B.KE129 Final Neolithic Red deer Shed Completely manufactured Half preserved Ib 6.2 4 4 79.1
A9B.KE135 Final Neolithic ~ Red deer Shed Completely manufactured Half preserved Ib 8 7.2 4.7 179
A9B.KE209 Final Neolithic  Red deer Shed Completely manufactured Half preserved Ib 12.5 5.3 4.5 128.1
A9B.KE249 Final Neolithic ~ Red deer Shed Completely manufactured Half preserved Ib 11.2 9.45 6.4 289
A9B.KE265 Final Neolithic  Red deer Shed Completely manufactured Half preserved Ib 10.6 7.2 6 250.1
A9B.KE016 Final Neolithic ~ Red deer Unshed Semi finished Fully preserved Ib 16 7.5 5.3 535
A9B.KE102 Final Neolithic  Red deer Shed Completely manufactured Fully preserved Ib 7.2 6.2 3.9 107
A9B.KE120 Final Neolithic ~ Red deer Unshed Semi finished Fully preserved Ib 13 7 5 213.6
A9B.KE208 Final Neolithic Red deer Shed Semi finished Fully preserved Ib 10.7 9.5 5.9 338
A9B.KE262 Final Neolithic ~ Red deer Shed Semi finished Fully preserved Ib 8.3 8.3 5.1 258
A9B.KE272 Final Neolithic Red deer Shed Semi finished Fully preserved Ib 11.5 7 6 145
A9B.KE014 Final Neolithic  Red deer Shed Completely manufactured Half preserved Ib 7.4 9.3 4.4 115.2
A9B.KE124 Final Neolithic Red deer Shed Completely manufactured Half preserved Ib 6.9 5.3 4.4 91.7
A9B.KE266 Final Neolithic ~ Red deer Shed Semi finished Fully preserved Ib 12.1 8.6 7.3 362
A9B.KE046 Final Neolithic  Red deer Shed Completely manufactured - Almost whole Ic 16.4 6.8 4.5 320
A9B.KE268 Final Neolithic ~ Red deer Shed Completely manufactured Fully preserved Ic 14.2 9 4.8 340
A9B.KE037[ Final Neolithic Red deer Shed Completely manufactured Half preserved Ic 10.6 5 2.6 78
A9B.KE028 Final Neolithic ~ Red deer Shed Completely manufactured Fully preserved Id 14 4.9 10.8 2714
A9B.KE142 Final Neolithic Red deer Shed Semi finished Fully preserved Id 11.2 7.7 4.3 204
A9B.KE076 FN/EBA Red deer Shed Completely manufactured Fully preserved la 15 11 6.5 392
A9B.KE190 FN/EBA Red deer Shed Completely manufactured Fully preserved la 10.8 8.4 4.7 195




Sleeves

Slevees on beam segments with shaft hole

Catalogue Period Species Element Manufacture state Preservation State Length Width Thickness  Weight
Number (cm) (cm) (cm) (gr)
A9B.KE165 Final Neolithic Red deer Beam segment Completely manufactured Partially preserved 7 3.1 1.3 17.3
A9B.KE257 Final Neolithic Red deer Beam segment Semi finished Almost fully preserved 17 6.2 3 149.5
A9B.KE108 Final Neolithic Red deer Beam segment Completely manufactured Half preserved 6 5.1 83
A9B.KE169 Final Neolithic Red deer Beam segment Completely manufactured Half preserved 10.3 3.5 3.3 92.6
A9B.KE172 Late Neolthic Red deer Beam segment Completely manufactured Half preserved 7.8 3.8 3.1 68.3
A9B.KE179 Final Neolithic Red deer Beam segment Completely manufactured Half preserved 10 3.5 2.3 66
A9B.KE207 Final Neolithic Red deer Beam segment Completely manufactured Half preserved 6.2 2.2 0.6 13.1
A9B.KE214 Final Neolithic Red deer Beam segment Completely manufactured Half preserved 7.7 3.7 0.8 27
A9B.KE054 Final Neolithic Red deer Beam segment Completely manufactured Half preserved 11 7.7 4.6 85
A9B.KE027 Late Neolthic Red deer Beam segment Semi finished Fully preserved 10 3.8 3.1 108.5
Perforating sleeves
Catalogue Period Species Element Manufacture state Preservation State Length Width — Thickness ~ Weight
Number (cm) (cm) (cm) (gr)
A9B.KE293 Late Neolthic Red deer Tine Semi finished Almost fully preserved 7.4 2.25 2 25.5
A9B.KE101 Final Neolithic Red deer Tine Completely manufactured Fully preserved 6.8 3.2 2.4 41.3
A9B.KE147 Final Neolithic Red deer Tine Completely manufactured Fully preserved 14 2.3 1.7 43.4
A9B.KE150 Late Neolthic Red deer Tine Completely manufactured Fully preserved 15 3.45 2.6 107.1
A9B.KE258 Late Neolthic Red deer Tine Completely manufactured Fully preserved 13.4 2.1 1.8 45
Socketed Sleeves
Catalogue Period Species Element Manufacture state Preservation State Length Width Thickness  Weight
Number (cm) (cm) (cm) (gr)
A9B.KE080 Final Neolithic Red deer Beam segment Completely manufactured Fully preserved 7.9 7.27 5.2 161
A9B.KE216 Late Neolthic Red deer Beam segment Completely manufactured Fully preserved 6.34 4.2 3 69
A9B.KE239 Final Neolithic Red deer Beam segment Completely manufactured Fully preserved 12 5.5 157




Bevel ended tools

Unifacial bevel ended tools

Catalogue ID Period Species Element Subtype Manufacture state Preservation state Length Width  Thickness Weight
(cm) (cm) (cm) (gr)
A9B.KE030 Final Neolithic Red Deer Tine UBTin Completely manufactured Almost fully preserved 11 2.6 3 74.3
A9B.KEO57 Final Neolithic Red Deer Tine UBTin Completely manufactured Almost fully preserved 10.8 2.1 2.3 38
A9B.KE087 Final Neolithic Red Deer Tine UBTin Completely manufactured Almost fully preserved 20.5 2.5 3 150.3
A9B.KE161 Late Neolthic Red Deer Tine UBTlat Semi finished Fully preserved 11 2.5 2.7 43
A9B.KE176 Late Neolthic Red Deer Tine UBTlat Completely manufactured Fully preserved 8.9 2.5 3.7 44
A9B.KE060 Final Neolithic Red Deer Tine UBTlat Completely manufactured Almost fully preserved 8.6 2.3 2.2 31.6
A9B.KE062 Final Neolithic Red Deer Tine UBTlat Completely manufactured Almost fully preserved 13.85 3.1 3 61
A9B.KE107 Final Neolithic Red Deer Tine UBTlat Completely manufactured Almost fully preserved 15 2.5 3.2 84.2
A9B.KE127 Final Neolithic Red Deer Tine UBTlat Completely manufactured Almost fully preserved 20.6 3 3.45 123
A9B.KE157 Final Neolithic Red Deer Tine UBTlat Completely manufactured Partially preserved 4.3 1.9 1.9 9.3
A9B.KE166 Final Neolithic Red Deer Tine UBTlat Semi finished Almost fully preserved 19.3 2.7 5.8 106.2
A9B.KE167 Final Neolithic Red Deer Tine UBTlat Completely manufactured Almost fully preserved 14.4 2.4 3.1 55.5
A9B.KE204 Final Neolithic Red Deer Tine UBTlat Completely manufactured Partially preserved 5 1.5 2 13.5
A9B.KE267 Final Neolithic Red Deer Tine UBTlat Completely manufactured Almost fully preserved 18.2 3.1 2.7 91.8
A9B.KE188 Late Neolthic Red Deer Beam segment UBB Completely manufactured Partially preserved 3.65 0.8 2.6 7
A9B.KE081 Final Neolithic Red Deer Beam segment UBB Completely manufactured Almost fully preserved 12 1.7 3.5 57
A9B.KE231 Final Neolithic Red Deer Beam segment UBB Completely manufactured Half preserved 7.2 1.6 3 27
A9B.KE044 Final Neolithic Roe Deer Basal and beam segment® UBBS Completely manufactured Almost fully preserved 17 2.2 2.7 96.8
A9B.KE256 Late Neolithic Roe Deer Basal and beam segment UBBS Completely manufactured Fully preserved 9.1 1.5 2 40.1




Picks

C:ltl:‘l::il:e Period Species Element Manufacture state Preservation state L?cnngl;h ‘Qlcl:::]h Thi(cclr('rll]ess W(egif]ht
A9B.KE158 Late Neolithic Red deer Beam segment Completely manufactured Half preserved 7.4 2.2 1 12.7
A9B.KE160 Late Neolithic Red deer Tine Semi finished Fully preserved 14 2.8 1.8 62.3
A9B.KE275 Late Neolithic Red deer Tine Semi finished Almost fully preserved 6.1 3.1 2.4 29
A9B.KE143 Late Neolithic Red deer Tine Semi finished Fully preserved 10.6 2.1 2.1 337
A9B.KE285 Final Neolithic Red deer Tine Completely manufactured Half preserved 13 2.7 2.2 66.1
A9B.KE002E Final Neolithic Red deer Tine Completely manufactured Half preserved 9.1 1.85 1.9 31.6
A9B.KE003 Final Neolithic Red deer Tine Semi finished Fully preserved 16.5 1.65 1.8 47.1
A9B.KE007 Final Neolithic Red deer Tine Semi finished Almost fully preserved 7.3 1.5 1.3 10
A9B.KE008 Final Neolithic Red deer Tine Completely manufactured Half preserved 10.1 1.9 2 334
A9B.KE009 Final Neolithic Red deer Tine Semi finished Half preserved 4.4 1.97 1.7 11
A9B.KEO11 Final Neolithic Red deer Tine Completely manufactured Fully preserved 5.3 1.8 2.5 130
A9B.KE025 Final Neolithic Red deer Beam segment Completely manufactured Half preserved 16.7 6 3 206
A9B.KE038V Final Neolithic Red deer Tine Semi finished Half preserved 16.5 3 2.7 94.6
A9B.KE049 Final Neolithic Red deer Tine Completely manufactured Almost fully preserved 5.1 1 1 5.4
A9B.KE051 Final Neolithic Red deer Tine Completely manufactured Fully preserved 7 1.8 2.1 243
A9B.KE067 Final Neolithic Red deer Tine Completely manufactured Almost fully preserved 25 2.5 2.2 176.5
A9B.KE082 Final Neolithic Red deer Tine Completely manufactured Half preserved 5.4 1.6 1.7 14.3
A9B.KE092 Final Neolithic Red deer Tine Semi finished Fully preserved 16 3 3 98
A9B.KE093 Final Neolithic Red deer Tine Completely manufactured Half preserved 18.5 2.5 3.2 99.7
A9B.KE094 Final Neolithic Red deer Tine Completely manufactured Fully preserved 12.5 2.1 2.3 50.2
A9B.KE112 Final Neolithic Red deer Tine - Completely manufacture Half preserved 11 2.8 2.5 23
A9B.KE136 Final Neolithic Red deer Tine Semi finished Half preserved 10.3 1.75 1.2 15.5
A9B.KE149 Final Neolithic Red deer Crown Semi finished Fully preserved 24.7 6.2 31 297
A9B.KE010 Final Neolithic Red deer Beam segment Completely manufactured Fully preserved 22 7 6 345
A9BKE171 Final Neolithic Red deer Tine Semi finished Almost fully preserved 11.6 2.3 2.5 51
A9B.KE194 Final Neolithic Red deer Tine Completely manufactured Fully preserved 11.4 2.9 31 99.4
A9B.KE212 Final Neolithic Red deer Basal and beam segment Completely manufactured - More than half 243 4.8 5.5 386
A9B.KE225 Final Neolithic Red deer Tine Semi finished - More than half 59 1.6 2 24.5
A9B.KE226 Final Neolithic Red deer Tine Semi finished Fully preserved 11.1 2 1.4 12.2
A9B.KE235 Final Neolithic Red deer Tine Completely manufactured More than half preserved 12.7 2 1.95 56
A9B.KE264 Final Neolithic Red deer Basal segment Semi finished Fully preserved 15.2 5.7 4.4 275
A9B.KE274 Final Neolithic Red deer Tine Completely manufactured Almost fully preserved 26 4.7 35 179
A9B.KE006 FN/EBA Red deer Tine Completely manufactured Half preserved 15.7 2.1 3 61.5
A9B.KE098 FN/EBA Red deer Tine Completely manufactured Fully preserved 12.5 1.8 3 30




Axes

Catalogue Period Species Element Type Manufacture state Preservation State Length Width Thickness Weight
number (cm) (cm) (cm) (gr)
A9B.KE248 Late Neolithic Red deer Tine A Semi finished Fully preserved 12.8 2.8 2.2 89.4
A9B.KE004 Final Neolithic Red deer Tine A Completely manufactured Half preserved 7.1 2.1 2 26.3
A9B.KE023 Final Neolithic Red deer Tine A Completely manufactured Fully preserved 17.8 3.5 2.7 124
A9B.KE043 Final Neolithic Red deer Tine A Semi finished Fully preserved 7.5 22 1.5 21
A9B.KE156 Final Neolithic Red deer Tine A Completely manufactured Half preserved 10 2.7 2.4 45
A9B.KE219 Final Neolithic Red deer Tine A Semi finished Fully preserved 12 2 3 13.6
A9B.KE052 Late Neolithic Red deer Basal and beam segment B1 Completely manufactured Almost half preserved 21.2 6.45 3 176
A9B.KE175 Late Neolithic Red deer Basal and beam segment B1 Completely manufactured Fully preserved 23 4.7 2.9 184
A9B.KE184 Late Neolithic Red deer Basal and beam segment B1 Completely manufactured Partially preserved 7.5 1.5 1.3 23.1
A9B.KE138 Late Neolithic Red deer Beam segment B2 Completely manufactured Partially preserved 6.1 4.4 1.7 44
A9B.KE270 Late Neolithic Red deer Beam segment B2 Semi finished Half preserved 15.5 7.7 1.6 99.2
A9B.KE046 Final Neolithic Red deer Beam segment B2 Completely manufactured Half preserved 17.8 7.2 2 183
A9B.KE079 Final Neolithic Red deer Beam segment B2 Completely manufactured Almost half preserved 21 6.7 1.4 161
A9B.KE221 Final Neolithic Red deer Beam segment B2 Completely manufactured Fully preserved 22.2 9.4 4.7 241
A9B.KE222 Final Neolithic Red deer Beam segment B3 Semi finished Fully preserved 23.5 6.7 3.25 300
A9B.KE290 Final Neolithic Red deer Beam segment B4 Completely manufactured Almost fully preserved 21.1 6 4 319
Adzes
Catalogue Period Species Element Manufacture state Preservation State Length Width Thickness Weight
number (cm) (cm) (cm) (gr)
A9B.KE288 Final Neolithic Red Deer Beam segment Completely manufactured Fully preserved 18.5 4.8 3.2 124
A9B.KE178 Final Neolithic Red Deer Beam segment Completely manufactured Fully preserved 16.5 7.3 3.3 214
A9B.KE271 Final Neolithic Red Deer Beam segment Semi finished Fully preserved 23.8 6.2 3.5 363.4
A9B.KE307 Late Neolthic Red Deer Beam segment Completely manufactured Almost fully preserved 11.5 8.6 3.6 132.5
A9B.KE243 Late Neolthic Red Deer Beam segment Completely manufacture Fully preserved 34 12 4.1 508




Fragments of perforated tools of undefined function

Cilt:::;)g;e Period Species Element Manufacture state Preservation State LFcnngl;h V:Cl::lt)h Thi(ccll(nn)ess V\,((;il"g)ht
A9B.KE259 Late Neolithic Red deer Tine Semi finished Fully preserved 12 3.6 33 124.3
A9B.KE110 Late Neolithic Red deer Beam segment Completely manufactured Half preserved 9.4 3.2 3.5 69
A9B.KE119 Late Neolithic Red deer Beam segment Completely manufactured Half preserved 6.4 10 3.7 99
A9B.KE140 Late Neolithic Red deer Tine Completely manufactured Partially preserved 4.8 2.2 1 8
A9B.KE159 Late Neolithic Red deer Beam segment Completely manufactured Partially preserved 11.5 4.4 1 35.5
A9B.KE162 Late Neolithic Red deer Tine Completely manufactured Half preserved 7.3 2.5 1.2 18.4
A9B.KE173 Late Neolithic Red deer Tine Completely manufactured Half preserved 12.5 3 3.5 87
A9B.KE215 Late Neolithic Red deer Beam segment Completely manufactured Partially preserved 5.7 2.6 2.1 20
A9B.KE228 Late Neolithic Red deer Tine Completely manufactured Half preserved 8.4 2.1 1.2 18.4
A9B.KE255 Late Neolithic Red deer Tine Completely manufactured Half preserved 6 2 1 7.8
A9B.KE116 Late Neolithic Red deer Basal segment Completely manufactured Partially preserved 8.7 5.4 4.3 100
A9B.KE145 Late Neolithic Red deer Basal segment Completely manufactured Half preserved 6.25 5.85 4 64.5
A9B.KE247 Late Neolithic Red deer Basal segment Completely manufactured Half preserved 8.5 4 1.5 53.5
A9B.KE005 Final Neolithic Red deer Tine Completely manufactured Half preserved 8.8 2.5 4.1 59
A9B.KE014 Final Neolithic Red deer Basal segment Completely manufactured Half preserved 7.2 4.1 3.2 56.7
A9B.KE013 Final Neolithic Red deer Basal segment Completely manufactured Half preserved 7.9 3.8 4.2 81
A9b.KE017 Final Neolithic Red deer Basal segment Completely manufactured Half preserved 6.5 4 2.5 271
A9B.KE022 Final Neolithic Red deer Beam segment Completely manufactured Partially preserved 10.3 5.5 4.1 142
A9B.KE026 Final Neolithic Red deer Beam segment Completely manufactured Half preserved 11 6.1 4.2 116
A9B.KE031 Final Neolithic Red deer Beam segment Completely manufactured Fully preserved 10 7.1 3 93.6
A9B.KE036 Final Neolithic Red deer Basal segment Completely manufactured Half preserved 7 4 4 80
A9B.KE039 Final Neolithic Red deer Beam segment Completely manufactured Partially preserved 6 2.5 0.8 27
A9B.KE056 Final Neolithic Red deer beam segment Completely manufactured Half preserved 7.5 3.6 2.5 52
A9B.KE059 Final Neolithic Red deer Beam segment Completely manufactured Half preserved 6.9 2.3 2.6 25.7
A9B.KE063 Final Neolithic Red deer Beam segment Completely manufactured Partially preserved 10.6 3.4 2.8 48.7
A9B.KE064 Final Neolithic Red deer Tine Completely manufactured Half preserved 15.1 3.1 2 50.4
A9B.KE069 Final Neolithic Red deer Basal segment Completely manufactured Half preserved 6.4 2.8 2.2 26.5
A9B.KE073 Final Neolithic Red deer Tine Completely manufactured Half preserved 9.4 3.2 3 96




Fragments of perforated tools of undefined function

Cilt:::;)g;e Period Species Element Manufacture state Preservation State LFcnngl;h V:Cl::lt)h Thi(ccll(nn)ess V\,((;il"g)ht
A9B.KE085 Final Neolithic Red deer Tine Completely manufactured Half preserved 10 2.4 3 76
A9B.KE090 Final Neolithic Red deer Beam segment Completely manufactured Partially preserved 4.5 2.75 1.2 11.4
A9B.KE111 Final Neolithic Red deer Basal segment Completely manufactured Half preserved 6.3 4.6 4.6 101.5
A9B.KE117 Final Neolithic Red deer Beam segment Completely manufactured Half preserved 8.3 5.2 2.1 36.3
A9B.KE118 Final Neolithic Red deer Basal segment Completely manufactured Half preserved 6.2 3.7 3.45 44
A9B.KE121 Final Neolithic Red deer Basal segment Completely manufactured Half preserved 6.6 5.5 5 124.2
A9B.KE125 Final Neolithic Red deer Tine Semi finished Half preserved 6.8 1.2 0.8 8
A9B.KE130 Final Neolithic Red deer Beam segment Semi finished Fully preserved 15.5 7.1 3.4 189
A9b.KE132 Final Neolithic Red deer Basal segment Completely manufactured Half preserved 10.1 3.1 2.8 87
A9B.KE133 Final Neolithic Red deer Tine Completely manufactured Half preserved 8.7 3.3 1.7 323
A9B.KE137 Final Neolithic Red deer Basal segment Completely manufactured Half preserved 7.5 6.9 3.3 70.8
A9B.KE141 Final Neolithic Red deer Beam segment Completely manufactured Partially preserved 15 7.7 2.7 125
A9B.KE152 Final Neolithic Red deer Basal segment Completely manufactured Half preserved 7.5 4.7 2.5 63
A9B.KE177 Final Neolithic Red deer Basal segment Completely manufactured Half preserved 8.5 5.5 2 42.5
A9B.KE199 Final Neolithic Red deer Basal segment Completely manufactured Half preserved 8.1 5.7 3.1 119
A9B.KE200 Final Neolithic Red deer Beam segment Completely manufactured Half preserved 12.3 9.8 4 255
A9B.KE206 Final Neolithic Red deer Beam segment Completely manufactured Half preserved 14.8 14.6 47 272
A9B.KE210 Final Neolithic Red deer Beam segment Completely manufactured Half preserved 8.3 3.4 2.6 415
A9B.KE213 Final Neolithic Red deer basal segment Completely manufactured Half preserved 9.5 4.2 4.2 126.5
A9B.KE217 Final Neolithic Red deer Basal segment Completely manufactured Half preserved 7.7 6.2 5.7 188
A9B.KE229 Final Neolithic Red deer Basal segment Completely manufactured Half preserved 9.6 5.4 4.3 152.6
A9B.KE233 Final Neolithic Red deer Beam segment Completely manufactured Partially preserved 6.2 2.5 1.7 12.7
A9B.KE238 Final Neolithic Red deer Basal segment Completely manufactured Half preserved 7.4 5 2.8 80
A9B.KE240 Final Neolithic Red deer Basal segment Completely manufactured Half preserved 11.4 7.3 5.2 275
A9B.KE241 Final Neolithic Red deer Beam segment Completely manufactured Partially preserved 4.2 2.4 1.1 10
A9B.KE244 Final Neolithic Red deer Tine Completely manufactured Partially preserved 5.05 2.55 1.5 15.9
A9B.KE245 Final Neolithic Red deer Basal segment Completely manufactured Half preserved 11.5 4.7 4.4 138
A9B.KE246 Final Neolithic Red deer Beam segment Completely manufactured Partially preserved 4.2 2.3 1.1 7




Fragments of perforated tools of undefined function

Catalogue Period Species Element Manufacture state Preservation State Length Width Thickness Weight
number (cm) (cm) (cm) (gr)
A9B.KE252 Final Neolithic Red deer Basal segment Completely manufactured Half preserved 9.3 8.4 6.5 1985

A9B.KE254 Final Neolithic Red deer Beam segment Completely manufactured Partially preserved 8.1 4.2 2.3 48.4




Retouching tools

Catalogue Period Species Element Manufacture state Preservation state Length Width Thickness Weight
number (cm) (cm) (cm) (gr)

A9B.KE012 Final Neolithic Red deer Beam segment Completely manufactured Fully preserved 16.4 2.6 2.6 102

A9B.KE029 Final Neolithic Red deer Tine Completely manufactured Half preserved 16.3 2.6 2.2 66

A9B.KE1040 Final Neolithic Red deer Tine Completely manufactured Fully preserved 8.75 2.4 1.8 25.5

A9B.KE134 Final Neolithic Red deer Beam segment Completely manufactured Fully preserved 12 2.1 1.4 38

A9B.KE170 Final Neolithic Red deer Beam segment Completely manufactured Fully preserved 14 3.25 1.8 29.5

A9B.KE189 Final Neolithic Red deer Beam segment Completely manufactured Fully preserved 14.8 1.5 1.1 29.3

A9B.KE287 Final Neolithic Red deer Basal segment Completely manufactured Half preserved 10.8 6.5 4.4 135

Needles

Catalogue Period Species Element Type Manufacture State Preservation State Length Width Thickness Weight
number (cm) (cm) (cm) (gr)
A9B.KE083 Final Neolithic Red deer Tine 1A1 Completely manufactured Half preserved 6 1.5 1.7 10.5
A9B.KE205 Final Neolithic Red deer Tine 1A1 Completely manufactured Fully preserved 14.4 1.6 1.6 19.2
A9B.KE269 Final Neolithic Red deer Tine 1A1 Semi finished Fully preserved 18.5 1.6 1.8 31.2
A9B.KE040 Final Neolithic Red deer Tine 1A2 Semi finished Almost fully preserved 8.3 1.55 1.75 16
A9B.KE201 Final Neolithic Red deer Tine 1A2 Completely manufactured Fully preserved 7.3 1.5 1.7 46.5
A9B.KE070 Final Neolithic Red deer Beam segment 1B Completely manufactured Almost fully preserved 13.7 1.5 1.4 16.1
A9B.KE182 Final Neolithic Red deer Beam segment 11A Completely manufactured Almost fully preserved 8 1.4 0.6 8.4
A9B.KE078 Final Neolithic Red deer beam segment 11B Completely manufactured Fully preserved 9.55 1.1 0.4 5.2




Harpoon heads

C:ltla:rl::)g;e Period Species Element Type Manufacture state Preservation State L:c':f)th v{:::)h Thi((;l;ln)ess W[egi f)ht
A9B.KE041 Final Neolithic Red Deer Tine - Completely manufactured Half preserved 3.55 1.5 1.5 7
A9B.KE042 Final Neolithic Red Deer Tine - Semi finished Half preserved 7.2 1.6 11 11.7
A9B.KE001E Final Neolithic Red Deer Tine - Completely manufactured Half preserved 8.2 1.8 2.1 25.5
A9B.KE300 Final Neolithic Red Deer Tine - Semi finished Fully preserved 12.3 2.1 2.1 34
A9B.KE309 Final Neolithic Red Deer Tine - Semi finished Half preserved 9.3 2 2 23.6
A9B.KE311 Final Neolithic Red Deer Tine - Semi finished Half preserved 7.4 2 2.2 18
A9B.KE316 Final Neolithic Red Deer Tine - Semi finished Fully preserved 12.3 2.1 1.3 34
A9B.KE317 Final Neolithic Red Deer Tine - Semi finished Fully preserved 11 1.5 1.3 14.5
A9B.KE318 Final Neolithic Red Deer Tine - Semi finished Fully preserved 10.5 2.1 2 26.1
A9B.KE320 Final Neolithic Red Deer Tine - Completely manufactured Half preserved 8 1.5 1.7 14.3
A9B.KE332 Final Neolithic Red Deer Tine - Semi finished Half preserved 7.5 1.7 1.4 21.7
Harpoons
C:ltlanl:;il:_e Period Species Element Type Manufacture state Preservation State L?:ngl;h ‘QIC]:lt)h Thi(ccll(nn)ess W[egi f)ht
A9B.KE294 Final Neolithic Red Deer Beam segment HR1 Completely manufactured Half preserved® 9.3 3.75 1.2 335
A9B.KE323 Final Neolithic Red Deer Beam segment HR2 Completely manufactured Fully preserved 6.5 2.45 11 12
Maceheads
c::::::)gelie Period Species Element Type Manufacture state Preservation State Lfcnngl;h v{clglt)h Thi(i]:n)ess W(egi f)ht
A9B.KE322 Final Neolithic Red deer Basal segment - Completely manufactured Fully preserved 7.7 7.6 5.2 138.9




Thumb rings

C:ltlal::)gel:_e Period Species Element Type Manufacture state Preservation State di(a)rltllteetl;:ao(r; ?n) di(z)alll::rseh([:::n] Weight (gr)
A9B.KE279 Late Neolithic Red deer Tine I Completely manufactured Fully preserved 4.25 3.7 17.2
A9B.KE280 Late Neolithic Red deer Tine I Completely manufactured Fully preserved 4.8 4 18
A9B.KE281 Late Neolithic Red deer Tine I Completely manufactured Half preserved 5 35 17.4
A9B.KE282 Late Neolithic Red deer Tine I Completely manufactured Half preserved 3.5 2.2 9.5
A9B.KE276 Final Neolithic Red deer Tine 11 Completely manufactured Fully preserved 6.25 3.35 18.4
AA9B.KE277 Final Neolithic Red deer Tine 11 Completely manufactured Fully preserved 6.4 4 27.2
A9B.KE278 Final Neolithic Red deer Tine 11 Completely manufactured Fully preserved 6.2 4.2 224
A9B.KE283 Final Neolithic Red deer Beam segment I Completely manufactured Half preserved 6 39 183
A9B.KE284 Final Neolithic Red deer Tine 11 Completely manufactured Half preserved 52 2.6 15
Projectile points
Catalogue . . . . . :
Number Period Species Element Type Manufacture state Preservation State Length (cm) Width (cm) Thickness (cm) Weight (gr)
A9B.KE291 Final Neolithic Red deer Beam segment 1 Completely manufactured Fully preserved 12.2 1 0.85 11.4
A9B.KE319 Final Neolithic Red deer Beam segment 11 Completely manufactured Fully preserved 10.7 1.1 1 10.7
A9B.KE295 Final Neolithic Red deer Beam segment 11 Completely manufactured Fully preserved 10.7 1.15 0.95 14.1
A9B.KE303 Final Neolithic Red deer Beam segment 11 Completely manufactured Fully preserved 9.3 1 0.9 7.1
A9B.KE292 Final Neolithic Red deer Beam segment 111 Completely manufactured Almost fully preserved 9.5 1.1 0.9 109
A9B.KE325 Final Neolithic Red deer Beam segment v Completely manufactured Half preserved 5.6 0.7 0.6 3.7
A9B.KE097 Final Neolithic Red deer Beam segment )\ Completely manufactured Half preserved 6.65 1.35 1.1 10
A9B.KE315 FN/EBA Red deer Tine VI Completely manufactured Fully preserved 14.5 2 1 25.2
Fish hooks
Catalogue Number Period Species Element Type Manufacture state Preservation State Length (cm) Width (cm) Thickness (cm) Weight (gr)
A9B.KE019 Final Neolithic Red deer Beam segment - Semi finished Fully preserved 10.3 0.5 5.5 25




Ornaments

Pendants
Catalogue . . . . . . .
number Period Type Species Element Manufacture state Preservation State Height (cm) Width (cm) Thickness (cm) Weight (gr)
A9b.KK002 Final Neolithic Ia Red Deer Beam segment Completely manufactured Half preserved 6.6 1.48 0.53 6.6
A9b.KK006 Final Neolithic la Red Deer Beam segment Completely manufactured Almost fully preserved 8.55 1.1 0.5 6
A9b.KK014 Final Neolithic Ia Red Deer Beam segment Completely manufactured Half preserved 5 1.2 0.4 4.6
A9b.KK020@ Final Neolithic la Red Deer Beam segment Completely manufactured Fully preserved 8 1.6 0.7 12.1
A9b.KK001 Final Neolithic Ib Red Deer Beam segment Completely manufactured Fully preserved 11.3 1.85 1.05 15.1
A9b.KK009 Final Neolithic Ib Red Deer Beam segment Completely manufactured Half preserved 6.6 1.7 1 8.4
A9b.KK017 Final Neolithic Ib Red Deer Beam segment Completely manufactured Half preserved 5 1.7 1 76.8
A9b.KK021 Final Neolithic Ib Red Deer Beam segment Completely manufactured Half preserved 6.4 1.5 0.8 8.9
A9b.KK027 Final Neolithic Ib Red Deer Beam segment Completely manufactured Almost fully preserved 6.9 1.3 0.3 7.5
A9b.KK019 Final Neolithic 11 Red Deer Beam segment Completely manufactured Almost fully preserved 3.95 2.6 0.5 1.8
A9b.KK023 Final Neolithic 11 Red Deer Beam segment Completely manufactured Half preserved 4.35 1.1 0.45 1.9
A9b.KK003 Final Neolithic 111 Red Deer Tine Completely manufactured Fully preserved 5.1 1.3 1.2 4.8
A9b.KK007 Final Neolithic 111 Red Deer Tine Semi finished Almost fully preserved 9.8 1.4 1.5 13.6
A9b.KK008 Final Neolithic 111 Red Deer Tine Semi finished Fully preserved 11.2 1.7 2 28
A9b.KK010 Final Neolithic 111 Red Deer Tine Semi finished - Almost whole 7.3 1.6 1.7 11.4
A9b.KK015 Final Neolithic 111 Red Deer Tine Semi finished Fully preserved 11.8 1.5 1.33 15.2
A9b.KK018 Final Neolithic 111 Red Deer Tine Semi finished Almost fully preserved 6 1.7 1.76 12.3
A9b.KK028 Final Neolithic 111 Red Deer Tine Completely manufactured Half preserved 8.1 1.2 1.3 8.1
A9b.KK013 Final Neolithic 1V Red Deer Crown Semi finished Almost fully preserved 6.1 2.2 1.3 17.3
A9b.KK022 Final Neolithic ) Red Deer Tine Completely manufactured Fully preserved 10 1.1 1.1 9
A9b.KK025 Final Neolithic VI Red Deer Tine Completely manufactured More than half preserved 3.9 2 1.1 6
A9b.KK005 Final Neolithic VII Red Deer Beam segment Completely manufactured Fully preserved 2.08 1.46 0.6 1.8
A9b.KK011 FN/EBA % Red Deer Crown Completely manufactured Fully preserved 8.25 5.45 0.9 13.8
Rings
Catalogue . . . Outer . .
Period Type Species Element Manufacture state Preservation State . Inner diametre Weight
Number diametre
A9b.KK012 Final Neolithic - Red deer Tine Completely manufactured Fully preserved 3.2 2.41 7.8
A9b.KKO16 Final Neolithic - Red deer Tine Completely manufactured Fully preserved 1.95 1.2 1.6
A9b.KK024 Final Neolithic - Red deer Tine Completely manufactured Fully preserved 2.8 2.5 0.8
A9b.KK026 Final Neolithic - Red deer Tine Completely manufactured Almost half preserved 1.6 (estimated) 1.2 (estimated) 0.9
A9b.KK004 Late Neolithic - Red deer Tine Completely manufactured Half preserved 2.7 (estimated) 2.5 (estimated) 1.9
Eating and mixing food equipment
Spoons
Catalogue . . . . .
Number Phase Species Element Manufacture state Preservation State Length (cm) Width (cm) Thickness (cm) Weight (gr)
A9B.KE305 Final Neolithic ~ Fallow deer Palmate Completely manufactured Fully preserved 18 0.7 2.8 17.7




Artifacts of undefined function

CNalt::::il;e Period Species Element Manufacture state Preservation State Length (cm) Thickness (cm) Width (cm)  Weight (gr)
A9B.KE308 Late Neolthic Red Deer Beam segment Completely manufactured Half preserved 6.3 3.1 0.5 6.7
A9B.KE329 Late Neolthic Red Deer Tine Completely manufactured Fully preserved 3.45 2.75 3 20.6
A9B.KE331 Late Neolthic Red Deer Tine (tip) Semi finished (?) Fully preserved 8.2 1.4 2.5 32.5
A9b.KA023 Final Neolithic Red Deer Tine (tip) Semi finished (?) Fully preserved 2.75 1.2 1.2 3.4
A9B.KE045 Final Neolithic Red Deer Beam segment Completely manufactured Half preserved 6.6 0.5 1.7 9.1
A9b.KA016 Final Neolithic Red Deer Beam segment Completely manufactured Partially preserved 4 1.1 3 7.8
A9B.KE296 Final Neolithic Red Deer Tine Completely manufactured Half preserved 4.15 1.15 2.15 7.3
A9B.KE289 Final Neolithic Red Deer Beam segment Completely manufactured Half preserved 7.5 2.4 1.1 10.4
A9B.KE298 Final Neolithic Red Deer Tine (tip) Semi finished (?) Fully preserved 4.52 15 1.6 8.6
A9B.KE299 Final Neolithic Red Deer Beam segment Completely manufactured Half preserved(?) 13.4 0.7 2.4 24.3
A9B.KE301 Final Neolithic Red Deer Beam segment Completely manufactured Half preserved(?) 10.5 0.7 2 20
A9B.KE302 Final Neolithic Red Deer Beam segment Completely manufactured Half preserved(?) 7.7 1.1 2.7 23
A9B.KE304 Final Neolithic Red Deer Beam segment Completely manufactured Half preserved(?) 5.2 1.7 0.4 7.9
A9B.KE306 Final Neolithic Red Deer Beam segment Completely manufactured Half preserved(?) 12.5 1.5 2.5 32.3
A9b.KA065 Final Neolithic Red Deer Beam segment Completely manufactured Half preserved 4.7 0.6 2.35 7.3
A9b.KA067 Final Neolithic Red Deer Beam segment Semi finished Fully preserved 12.3 1.8 0.9 20.8
A9B.KE181 Final Neolithic Red Deer Beam segment Completely manufactured Half preserved 8.4 0.55 1.5 11.5
A9B.KE310 Final Neolithic Red Deer Beam segment Completely manufactured Half preserved 5.25 5.25 5.4 91.2
A9B.KE312 Final Neolithic Red Deer Tine (tip) Semi finished (?) Fully preserved 5.15 1.4 1.4 8.7
A9B.KE313 Final Neolithic Red Deer Beam segment Completely manufactured Half preserved 6.6 4.8 6.2 100.9
A9B.KE314 Final Neolithic Red Deer Beam segment Completely manufactured Half preserved 5.2 1.2 3.8 64.4
A9b.KA079 Final Neolithic Red Deer Beam segment Completely manufactured Fully preserved 4.25 0.8 2 7.2
A9B.KE321 Final Neolithic Red Deer Basal segment Semi finished Fully preserved 3.5 3.7 4.8 6.8
A9B.KE324 Final Neolithic Red Deer Tine (tip) Semi finished (?) Fully preserved 3.9 1.3 1.3 4.8
A9B.KE326 Final Neolithic Red Deer Beam segment - Completely manufacture Half preserved 4 1.05 2.3 8.5
A9B.KE327 Final Neolithic Red Deer Tine (tip) Semi finished Fully preserved 3.7 1.55 1.55 5
A9B.KE328 Final Neolithic Red Deer Beam segment Completely manufactured Half preserved 5 0.7 2.5 7.5
A9B.KE330 Final Neolithic Red Deer Beam segment Completely manufactured Half preserved 5.6 0.7 1.8 3.5
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Blanks

Catalogue

Length

Width

Thickness

number Period Species Element Preservation State (cm) (cm) (cm) Weight (gr)
A9b.KA042 Late Neolithic Red Deer Tine Fully preserved 11.5 2.5 2.7 37
A9b.KA043 Late Neolithic Red Deer Tine Fully preserved 14.6 2.7 2.5 74.4
A9b.KA101 Late Neolithic Red Deer Beam segment Fully preserved 7.65 3.5 3 81
A9b.KAO57 Late Neolithic Red Deer Tine Fully preserved 17 4.5 2.5 73
A9b.KA1250 Late Neolithic Red Deer Beam segment Fully preserved 9.3 3.1 2.65 73
A9b.KA069 Late Neolithic Red Deer Tine Fully preserved 25 3.8 1.7 197
A9b.KA080 Late Neolithic Red Deer Tine Fully preserved 38 4 3 324
A9b.KA083 Late Neolithic Red Deer Tine Fully preserved 12 2.3 2 50
A9b.KA105 Late Neolithic Red Deer Tine Fully preserved 28.5 4.1 3.5 205
A9b.KA114 Late Neolithic Red Deer Tine Fully preserved 16.5 3 2.4 73
A9b.KA012 Final Neolithic Red Deer Tine Fully preserved 25.7 5.5 2.8 195
A9b.KA001 Final Neolithic Roe Deer Basal and beam segment Fully preserved 18.5 3 1.8 71
A9b.KA002 Final Neolithic Red Deer Basal segment Fully preserved 10.3 7.6 4.5 239
A9b.KA003 Final Neolithic Red Deer Beam segment Fully preserved 37 22 3.1 560
A9b.KA014 Final Neolithic Red Deer Tine Half preserved 5.2 1.2 1.2 6.2
A9b.KA013 Final Neolithic Red Deer Tine Fully preserved 18 2 1.7 82.3
A9b.KA005 Final Neolithic Red Deer Basal segment Fully preserved 10.2 7.6 4 213.5
A9b.KA015 Final Neolithic Red Deer Tine Fully preserved 21 3.7 2.15 116.8
A9b.KA017 Final Neolithic Red Deer Tine Fully preserved 30 4.6 3.1 219
A9b.KA018 Final Neolithic Red Deer Basal segment Fully preserved 23 15.5 6 345
A9b.KA021 Final Neolithic Red Deer Tine Fully preserved 13.8 3 2.7 86.2
A9b.KA026 Final Neolithic Red Deer Tine Fully preserved 8 1.9 1.95 18
A9b.KA028 Final Neolithic Red Deer Tine Fully preserved 13.2 5.4 1.9 86.4
A9b.KA097 Final Neolithic Red Deer Beam segment Fully preserved 19.5 5.5 3.5 165
A9B.KE109 Final Neolithic Red Deer Tine Fully preserved 27 4.5 3 221
A9b.KA048 Final Neolithic Red Deer Beam segment Fully preserved 3 4.5 3.5 37
A9b.KA055 Final Neolithic Red Deer Tine Fully preserved 5.8 1.4 1.3 8.1
A9b.KA128 Final Neolithic Red Deer Basal segment Fully preserved 10.3 5.2 3.1 103
A9b.KA064 Final Neolithic Red Deer Tine Fully preserved 4.7 1.6 1.6 11.5
A9b.KA078 Final Neolithic Red Deer Tine Fully preserved 14.5 2.65 2.3 63.3
A9b.KA086 Final Neolithic Red Deer Tine Fully preserved 19 3.5 2.5 140
A9b.KA089 Final Neolithic Red Deer Basal segment Fully preserved 25.5 12 37.4 480
A9b.KA090 Final Neolithic Red Deer Beam segment Fully preserved 4 5.4 4.5 69
A9b.KA111 Final Neolithic Red Deer Tine Fully preserved 16.2 2.1 1.7 66




Blanks

Catalogue Period Species Element Preservation State Length Width Thickness Weight (gr)
number (cm) (cm) (cm)

A9b.KA113 Final Neolithic Red Deer Tine Fully preserved 16.5 2.2 2.2 71

A9b.KA115 Final Neolithic Red Deer Tine Fully preserved 18.5 4.2 2.7 121

A9b.KA120 Final Neolithic Red Deer Tine Fully preserved 9.6 2.5 2.5 62.8

A9b.KA099 FN/EBA Red Deer Beam segment Fully preserved 2.35 2.45 2.6 15.1




Waste

Catalogue number Period Species Element Length (cm) Width (cm) Thickness (cm) Weight (gr)
A9b.KA019 Late Neolithic ~Red Deer =~ Beam segment 12.5 8.5 4.1 228
A9b.KA024 Late Neolithic Red Deer = Beam segment 12.2 35 3 128
A9b.KA031 Late Neolithic ~Red Deer =~ Beam segment 10.5 6.2 4.6 200
A9b.KA034 Late Neolithic Red Deer = Beam segment 9.6 2.5 0.55 27
A9b.KA039 Late Neolithic ~ Red Deer  Basal segment 17.8 5 1.8 156
A9b.KA045 Late Neolithic ~Red Deer  Basal segment 95 9 6.9 200
A9b.KA047 Late Neolithic =~ Red Deer = Beam segment 8.1 3.6 2.6 425
A9b.KAO51 Late Neolithic Red Deer = Beam segment 5 31 2.8 33.3
A9b.KA1240 Late Neolithic ~Red Deer =~ Beam segment 17 6 4 321
A9b.KA052 Late Neolithic ~Red Deer  Basal segment 18 10 6.3 389
A9b.KA059 Late Neolithic ~Red Deer = Beam segment 10.3 6.1 4.2 164.1
A9b.KA060 Late Neolithic ~Red Deer Beam segment@ 22.5 9 3 185
A9b.KA102 Late Neolithic ~Red Deer =~ Beam segment 131 8.1 35 214
A9b.KA063 Late Neolithic Red Deer =~ Beam segment 14.4 8.2 75 62.5
A9b.KA084 Late Neolithic ~Red Deer =~ Beam segment 30 8 4.1 431
A9b.KA108 Late Neolithic =~ Red Deer Tine 10 2.35 2.35 42
A9b.KA109 Late Neolithic ~Red Deer  Basal segment 13.7 7.6 2.4 62
A9b.KA118 Late Neolithic =~ Red Deer Tine 6.6 15 13 20
A9b.KA1230 Late Neolithic ~ Red Deer Tine 11.2 2.5 3 61.9
A9b.KA100 Late Neolithic ~Red Deer  Basal segment 17.5 9.6 73 360
A9b.KA050 Late Neolithic ~ Red Deer Crown 13 15 35 205
A9b.KAO53 Late Neolithic Red Deer =~ Beam segment 8.6 4 2.7 62.5
A9b.KA041 Final Neolithic® Red Deer Tine 6.1 2.5 1.3 15.2

A9b.KA098 Final Neolithic® Red Deer Tine 9.7 2.25 1.75 65




Waste

Catalogue number Period Species Element Length (cm) Width (cm) Thickness (cm) Weight (gr)
A9b.KA127 Final Neolithic Red Deer  Basal segment 121 92 58 322
A9b.KA004 Final Neolithic Red Deer Tine 19 45 3.2 182
A9b.KA006 Final Neolithic Red Deer = Beam segment 9 6 3.6 76
A9b.KA007 Final Neolithic Red Deer  Basal segment 10.4 8.6 2.6 107.4
A9b.KA008 Final Neolithic Red Deer Tine 95 2 2 23
A9b.KA009 Final Neolithic Red Deer Tine 17 3.1 35 124.5
A9b.KA010 Final Neolithic Red Deer = Beam segment 4.15 5 455 61
A9b.KAO011 Final Neolithic Red Deer = Beam segment 28 13 3.6 405
A9b.KA022 Final Neolithic Red Deer = Beam segment 75 5.3 41 1021
A9b.KA020 Final Neolithic Red Deer = Beam segment 22 4.45 4.2 322.5
A9b.KA121@ Final Neolithic = Red Deer Tine 14.4 3.5 3.5 104
A9b.KA025 Final Neolithic Red Deer Tine 9.1 3.3 25 275
A9b.KA027 Final Neolithic Red Deer Tine 10.6 2.6 1.7 25.3
A9b.KA029 Final Neolithic ~Red Deer = Beam segment 48 2.45 2.1 21
A9b.KA030 Final Neolithic Red Deer  Basal segment 9 9.2 3.8 154.5
A9b.KA032 Final Neolithic ~Red Deer  Basal segment 10.4 5.6 3.1 120
A9b.KA033 Final Neolithic Red Deer  Basal segment 10.6 13.3 6.1 214
A9b.KAO35 Final Neolithic ~Red Deer =~ Beam segment 9.1 3.7 3.2 105
A9b.KA036 Final Neolithic Red Deer = Beam segment 11 2.6 25 36.1
A9b.KA037 Final Neolithic Red Deer = Beam segment 17 8.1 4.3 196
A9b.KA038 Final Neolithic Red Deer  Basal segment 7.9 10.6 7 276.5
A9b.KA1220 Final Neolithic Red Deer = Beam segment 7.9 3.8 2.6 38.5
A9b.KA044 Final Neolithic Red Deer  Basal segment 64 3 55 149
A9b.KA046 Final Neolithic ~Red Deer =~ Beam segment 11.3 3.45 2.2 77.6




Waste

Catalogue number Period Species Element Length (cm) Width (cm) Thickness (cm) Weight (gr)
A9b.KA049 Final Neolithic Red Deer  Basal segment 9 6 6.6 213
A9b.KA054 Final Neolithic Red Deer = Beam segment 11 3.7 1.3 64
A9b.KA056 Final Neolithic Red Deer = Beam segment 191 59 35 210
A9b.KA062 Final Neolithic Red Deer Tine 16 3.9 3 173
A9b.KA104 Final Neolithic Red Deer = Beam segment 8.5 35 2.7 58
A9b.KA066 Final Neolithic ~Red Deer = Beam segment 21.5 43 43 328
A9b.KA068 Final Neolithic Red Deer = Beam segment 19 6 3.6 36
A9b.KA070 Final Neolithic ~Red Deer  Basal segment 8 7 3.8 118
A9b.KAO071 Final Neolithic Red Deer Basal segment 13 5 2.8 1123
A9b.KAQ72 Final Neolithic Red Deer = Beam segment 13 8.3 51 249
A9b.KA073 Final Neolithic Red Deer  Basal segment 95 11 4.9 312.4
A9b.KA074 Final Neolithic ~Red Deer  Basal segment 75 5.2 3.7 74.7
A9b.KA126M Final Neolithic Red Deer  Basal segment 4 5 45 57.6
A9b.KAO75 Final Neolithic ~Red Deer = Beam segment 14.6 7.6 3.5 124
A9b.KA076 Final Neolithic Red Deer = Beam segment 17.5 75 4 65
A9b.KA077 Final Neolithic Red Deer = Beam segment 7.2 6 4.6 103
A9b.KA081 Final Neolithic Red Deer  Basal segment 23 25 5.3 921.2
A9b.KA082 Final Neolithic Red Deer = Beam segment 98 6 4.6 161
A9b.KA085 Final Neolithic Red Deer = Beam segment 4.4 3.3 1.2 31.8
A9b.KA087 Final Neolithic Red Deer = Beam segment 24 6 3.7 200
A9b.KA088 Final Neolithic Red Deer  Basal segment 71 8.5 5.7 117
A9b.KA091 Final Neolithic Red Deer Tine 16.5 3.8 2.9 183.3
A9b.KA092 Final Neolithic Red Deer Tine 95 3.7 3 71

A9b.KA093 Final Neolithic Red Deer Tine 95 25 2 36.7




Waste

Catalogue number Period Species Element Length (cm) Width (cm) Thickness (cm) Weight (gr)
A9b.KA094 Final Neolithic Red Deer =~ Beam segment 11.7 4.4 1.6 61
A9b.KA095 Final Neolithic Red Deer  Basal segment 56 53 33 51
A9b.KA096 Final Neolithic ~Red Deer = Beam segment 18 8.75 3 236
A9b.KA103 Final Neolithic Red Deer = Beam segment 26.7 6.3 4.4 473
A9b.KA107 Final Neolithic ~Red Deer =~ Beam segment 18.1 3.6 3.6 200
A9b.KA106 Final Neolithic ~Red Deer Tine 12.3 2.95 2.3 78
A9b.KA117 Final Neolithic ~Red Deer  Basal segment 6 6.7 6.7 167.5
A9b.KA110 Final Neolithic Red Deer = Beam segment 8.6 31 1.25 31
A9b.KA112 Final Neolithic Red Deer = Beam segment 73 55 2 63.5
A9b.KA116 Final Neolithic ~Red Deer Tine 14 3.35 3.2 126.4
A9b.KA119 Final Neolithic ~Red Deer  Basal segment 21.3 8 45 605
A9b.KA040 FN/EBA Red Deer = Beam segment 16 4.6 41 155
A9b.KAO61 FN/EBA Red Deer  Basal segment 11 8 27 200




