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PREFACE

Yoshitaka KANOMATA and Kaoru AKOSHIMA

The Tohoku Forum for Creativity (TFC) was established to promote international collaboration between
the sciences and humanities through invitation of international visitors and by carrying out various activities.
Four thematic programs were selected in 2018. One is the program of “Northeast Asian Colloquium in 2018”
designated as “Geological Stabilization and Human Adaptations in Northeast Asia.” This thematic program
consists of four core workshops: religion/mythology, archaeology, ethnology, and geography. This volume
is the report of the “Workshop for young archaeologists” published by the second workshop “Variabilities in
prehistoric human cultural adaptations in Northeast Asia: The Initial Upper Paleolithic, the last glacial maximum,
and Post-Pleistocene adaptation.” This workshop was held during 23-27 July, 2018. Each experimental program
organized by Tohoku University young archaeologists was conducted on one day. First, the planning and purpose
of the archaeological core workshop are explained to facilitate understanding of the independent experimental
programs described later.

The plan and purpose of the second workshop are explained hereinafter. Expansion of modern humans, Homo
sapiens sapiens, into the arctic landscape during prehistoric times is thought to have been a complicated process
of interaction between fluctuating environments and diversity in cultural measures of adaptation. This workshop
was held to shed light on the territorial expansion of prehistoric populations throughout northeastern Asia, their
variation in subsistence and technology, and successes and failures encountered during exploitation of natural
resources such as game animals, plant crops, and specific geological rock types in the landscape as raw materials
for tools in highly mobile settlement patterns. The workshop intended to explore this theme was held during 4-5
August and 13 February. Eleven presentations on Paleolithic and Neolithic periods in Mongolia, Altai, Siberia, the
Far East, Korea, Ecuador and the Japanese archipelago were introduced by specialists from Russia, Poland, Korea,
and Japan.

Organizers of the second workshop provide young archaeologists with opportunities to pursue experimental
studies. Several specialists contributed to the “Workshop for young archaeologists”. Collaborative programs
are expected to propose new academic knowledge. Furthermore, opportunities to organize and participate in
experimental programs are expected to facilitate their academic development. A primary objective of TFC is to
educate young researchers to be international leaders to build the future of humanity.

At this workshop based on experimental archaeology, the organizers proposed the three following points to be
practiced.

1. To propose objective and detailed data related to experimentation
2. To gain subjective knowledge consciously through experimentation
3. To improve experimental programs by revealing difficulties in earlier experiments

Although the first point is a basic factor for experimental archaeology, it is useful for reconsideration and
development of methodologies showing how to propose data objectively. The most suitable method should be
selected for preparation and practice of the experiment according to the aims of its own program.

Japanese archaeologists tend to overlook the second point. Subjective knowledge is the source of discovery
of experimental trials. Through practical experimentation, archaeologists will experience for themselves what
ancient people actually did. Such experiences will give them criteria to assess interpretative judgments.

The third point is feedback to improve experimental difficulties by addressing earlier experiments. The
procedure is conducted repeatedly. Therefore, archaeological interpretation will improve gradually and
ultimately guide investigators to the correct answer.

This program provided the first opportunity for experimental archaeology to junior researchers. Further
developed experimental archaeology will be practiced by them through participation in their projects and
publication of research results announced at this workshop.
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1. REROHK

HAH S AL OZIHIH AR GEBE DN S 192 [T 1 7 Ade] 13, B - FifipResEmic
WEHIBOR L SN, AMNASRHEOPN TEMANO TR TIERE - REME UTERRMEZ HH5 GF 1.1
XD, HEEOH T (A OF il AR LI L 2R LT TEE) & U, /Y 2 0emdEEIRo £ E£h. L
LU TRBIC LIct D2 RANZ [EEINL) A 7B Ads] OEMIPREL LTH L, AimTld. &ML 7IE
ARDIEMNTERIEEOE D% TEEINTRE A4 & UTHIRTEREEN - eI IA 5 N5 X
ICERE L LD ZHED 5, TND ORI 5 EESIN L F 1 7 A IEARERN O Jemlc 25 E NI A
HZEE & UCOBRENEES T x 72 VY,

C OB FUCIEHMIR T220 « REEENBHENTTRETH oo fic s, RS LIS LB T 5 )1 TTF
s« WA TR - Mo eV FME (vV) offks] (%55 2007 - 2008) & L THANEDIHA
MRERZER L XS LT HEMDDH ST EMNBHE, LA L., ThEDAFITIEIIHELNOKREE H S T
ENEE N, EAENGEREZR DA & L TOERNRERTEMBEI SN 08N D 5, £, IHAHREHR
OERF AT THIIT LD TIREL, ARIEWE EHAEOME - 7Y A1 2H7 5 e <.
FNSDORIKRE UTHREZRIET 2 WIS NS, Lizo T, HEMIBIRIER: « J50T - Jeligdedifb L vo
TRERENDIRZ THENTF A THAMR] OTHTA VN, EDX S ISHEEEREW - (AR & Vo @ EOEFEIC
BT RN HELHLE TS,

HPME T AEROE EERREOMBRZHE L &K 5 LI 2FRICid. ZOMICFIELIETH A 5 HMHEIR - ARG -
THAVBROHATTA @IF) OB OVWTERDIRELES, HEIMENERENIARTHEZNE SN
R, FHBEE UTHRREELTEM E S D KT EDK S ERGNETH 2 0 7E E=2 T 21D DHIA « BHEIC DN T
. BHCZ < OFERINIIZEIC X &R (Moss and Newcomer 1982, Fisher et al. 1984, Shea et al. 2001, %
5 1991, HF 2006) %, Rots 5 (2014) I X2 ROERD DD, LU, KT BT H A1 7 G
K DWTIEADBOEERR (EE - KiE 2014) ZR2Z2DATHO, & ITHARY|SHRLH T D% IH G aRRH %
PO RGN 2F M &5 —BHC L Tk, ZDIERE - U1 XK E H 5 FEATZEOSIUTIEZIRAN H % .

L7 TR CRILEREELES H EORMAIHAZERHER O LD 5 TR TRE A G 1.2 X)
ZETIVE UTEYE L RBERHAdZ AV, W (D oL SICHIfESM230E U RZBRIC X 5 H12e5
BediiUlce TAUCK o Ty I« RIZHTAIC K B AdsDBHE S X — > & APl K U 92sett L DOBIfR %z
TANBIRD SHE L, B & LG 5 2 L2 HIGT

2. FBRDOTE =

(1) SERITFE DR

FeIH RO A8 2 & DG AIFIHEDFE T 2 W) RAGS) - Hd /) - MREEZ £ ORREMIE, 05ER
PRHUITE CBWIAR - fEBIRYE - k- B - 74 L) (Ellis 1997) OHEEICEID D YiFOFFIIEH) 2 B
fird % L CHERMNRE LS,

CHUCBEL T, W-PHliBhEERE (Bhaes - RoP7R 8) 2B TIIME 2RO DV THBE AR HT Vil A
5NTHYH (Hughes 1998), & ICHEE « IGHHE « U Xk EQERMIFHE & L TORREICKRE <BD S



EEND, TON, REHEEIXAFORGE CllZE, FRT. BRBOMH. 5% KBHEMF 5 M5 (Hughes
48, Thomas 1978, Shott 1997), SHRHNEIC X > TRANEEICHHIEREZEWEL 2 T EDRKEEDOMLH %
WG BRI GHEE ENTE D G TEEAIIRSEEIN (Raes - 5% FREEEOm FICZ DR ENH
% (%75 2008), REHHEFEITEITOMPERE L HHEICBIRL. KOLR, KO DBORFFETHRZRMET S
TeDIIBEE DM EWREZ 5T EZ 5N % (Hutchings 2016) (G 1.3 KD,

—J7 T, R LIz E D ICHERERY A X Celntilimiiz ) &EEMICFME L LTORY) - Bil)i7x i
HLUTWAZ ENHIENS (L mifs. HA 2011, HEZERIZ. TN 5 DBERIT DV T S H S THR
SNTEB (FYAY) LLTRIRT 32 e T&E5 2 G 14 B,

TOLEEFEZICHEDE, KGTIREED TN T A Ve AN OGER ZD ik e UTHRT 5728,
ZNHICDVWTORIRER O S ik e UTHRZGHE L7z,

(2) FBRbIESRIT DRE

ATl %k d 2 K5 ICFHIHEIC I B H075 £ OREEN1T 2478 O SRR SRS 75 & 72 FERD il E
S UTRE LTz, TS REIOHMMNHTER DI TH O EERE O/ imIc 5T 2 Zaamh H L&
FLEFBEDOY A X - JBREONY T— g Y ERFDZ L2 LTS, 2D AT LidOBERZEMETSHH
& UTid, IEFEDOFATIIE TIEMOEEPRE ZHIE L, MDOA[ZA5# 7 1 AR (Calibrated Crossbow) (Shea
etal 2001, {EFHZAH 2012, £EF - A iii48. Sano and Ooba 2015) 7x & DOFIC X 2 i I X N7z %5t -
fIZEMEZ Mo TeDIH LT GF 1.5 X)), TSN ONBITE) - 1TAICHR T 2 R 2 BRIV S 5, HHER
DHTixL ., HE - HEGEHHIBEINZBRE O TEMERZILRT 2 C & THREEMRMEONS EEZ 5,

§5 281 FERDITIA

RIZEFBRDTTIEZ AW D DT - TV 2 —EOENIHE ORF IR ZSEIC Uz, FEid 2018 4 7 H
27 Hic, LKA TIrb Nz, BEMOIEAIC BV TEEILREHORIH L > 2 —DEfT 2 THIDOT +—F L
2018 7—= 717 I\ (Geologic Stabilization and Human Adaptations in Northeast Asia) D—E& U CHRBI%Z
2 7zo DUNIC, HEASROBUE, AT, RIZes (Z—7"y b)) RISk, ik i D0W TR d %,

1. FEBR A AR DB

FEROFE 2R3 L7 ) A fadh (RO OREICIIRE LGB ERINARD 5N B T2, BEXT
NTRGIEER (REFETENBREESUE 2 > 2 —) Il LTz, FEaidmalngyit -7 1 7B A
DS BRIJEDE D2 fEhE - BERAf « FIHAMOETIVE L, RAKED 80m LD 1 X - JBREL BIIA
WY =g RO & i EE NI G 1.6 X, 8 1.1 K, 9 1.2, AdOaHIEEIE 1.7 KICiES.
ETIVEELEmALER T LB GF 1.2 KD & HASISORMIBGERR NGO L T AR
MAFEEL, Lo L RMOANBITANRALRZRTTERLEVA S, FRHOAMIZITZIRN TERELE 1
HHEEAZHWTOS, D55 25 (BPO7 + 17) ENEAH S BEZRADOEETH D, TOM 18 mULEE
Wl < gt~z 295 GF 1.8 XD,

M EBRBOME, & UTHRBATH OO SME RN —DERITR THEE S NIz, T OB T
T RERIC R U T S FREE 2 L AEZEA TV GFTH#HE), T OFEEIC K > TS IERNE.
rEAIEP 23 C o &9 2 LG asfHC R T i e (S - %5 %R 2016, ZHBkE 2017, HEXY 2018) DR
BhEFALLIT %o MBS NIcAMIEE IS 5 0 NMEHRZ 3 U ERB. 2 DM EIEZ 2 %,

T A TTAGRANOI L, FEMANOEEDN SIS AE UM (Blunting) ICX-> TiTbNiz, HA
N Z KESFELDD, ZTIWHERED 1/3~ 1/2 1 F EXTOMRZINT L TE CGEWNER Z2EE LTV
%o FESDIZINZE R, R, TG EZET 2, HROHRD S B 6 AN TR I ENS, Thbid
EAIEE DT T ads T G 1.2 XD (X - 85 nife, 2530 2013) 228, EXMIC/ED
HMENTZEDTH B, ETOFBROAGRIIIRDRI (REVE) L85 L5 ICBEEND, TNEFEMAADIE
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EENLIZEDEMLICK > TEE LSO LI NS, —HRic, Jelmhn L & =5hn A% U T 5 Ol
EBIEONEZENS,

FERA R 20 M EEAIE LT 1 T AS GUE 27 2D 1. BAE - BAR - RAREICOWTHEICE
BREND ST LICHERE LY 2 BARO FRE - tMEICKS. AREKHES%) CGE 1.9 XKD, HTH&ERDR,
TE/NUO—FE(M a- M b D ICH T2 2 ERHE S HIDFERTIEETIVE LTWIRWT EWERKE LTETF BN,
—J. BT BHEEMITIS U T 2 LIRE (BPO1~10 & BP11-20) ORITIE. VA RICHEAAFENT &
MWRENTWS CGF 19K, 5 1.3%),

FERCORIERE L BSRED IR Z T T 5 T & ZRKIL, £ TOEBAIRCH U THEBRIOIRETY A X - &
RO, BN, FEAR GB 16K, 3 Dt G5 1.10~1.12 X)) I X %idekbZ5 ML T\ 5%, 3D &f
#Ncid L—¥'—2ZF+F (CREAFORM #:% HANDYSCAN700) 7 7z,

2. BRI

FR Uiz K 2 1c, FBROREZMFICEGERDEE S NEMEDON) T—2 g Y 2EHT 5, TOOEBRO
FENCIIAEDH T2 D OFROLE LT T UMZERL, KOECEREDOED (Heavy shaft) LRI SEROED
(Light shaft) @ 2 FffizHE L7z, W& EES 1.5m, £ 30m, #HE 600g THH . ZHIFEE 1.2m, £ 30m,
FE 400 g THZ G 113K,

2ARDEMIEBHRZBLCHA—DEDZMHA L., ThHICHK U TH (foreshaft) 122575 U7z EEG#RZH D
PR IR HED T2, HENIE Tl K D OO E 28mDEAAM TH O, EX 20mTH 5, Ll & kil
NEN—i 7% 4mlF EMSESIRICHI T U AR 2TmD T F AT ¢ ZEUSA TV a4 > b TR Lz (55 1.15K),
WD E 5 —SIMEMN SR T LFIREETZ KO L Y, HROlEEET28E Uiz, BHEOHEE
TR &85 14mTH 2, M7 2 EXEESE T 5 AaROmAEICIEC T 40m (120m Afm) «
60mm (120mmL4 £) « 80mm (150mm L) OWFNnzER LTz, HEIE V- 50g Th %,

FEROERZ RRICEE T HICBR L TIE. BEME L TIRIEBE W (NUHT) OMAZEA LI DZEH
LTz TOMBUTDWT, M7 7V A DHAEERREPNC BV TREFE (Ocher) L EWIMERIC X B FFHE D%
WHINRE SN TWS (EEFIEA 2012, Wadley 2005), 7 & FRIC HARDZRIIHGERRIC B THON SN
7o e ZRET DT TEBROMN, YEIFIC ATl REZSME & UTHEBICERA Lz, PRI HARDIEHINR
FtdB0ETOER (BBLEK) = L. Biif - RSN DIES NS, 60~TOCREZICIR - 725 CAdRZ 5 R
LDDRE (8 10ce) & (20g %) ZIRE L. RX— X MRICE 5 72 OZ RO B EICRA T 5 K S Iz,
FERGERICIZITE ONVT) DS ARIRCNEENH B0, KATOMMOHR TIE S REHEICH L TRE
LW, Fie, AeROBHAKE VGG, TOEEIEA S & 0l - Ml /5 m & a5 DR - Seisoliih—3
LEVWEDHZ, ZDTdfds L BEOMBRZID TLES S, B LA EICEET 5 I TREMZ W
Fo GB 115 K, 5 1.16 X)), BEMIIIHZ 2 LELT 20, TOE X TIREEDT S FIZEHRFICEBICHND T8,
S REE (Y v7) Offt (BE 100em) THER L 72,

SRRSO

IZEHERDOXZINCIE, TP DOERE - EIF UV - YHOEKZEST 2 X 5FERZEOZ W, H5iE
EE 100emDAFENID FICHRE L. HHRICK 45keDWE A ZFED AR ZE N CHEE L GE1.17 KD, Th
FZ AR A BUARDIKEREICHYS T %,

7Y OBHREMIGTERMTEX D AEDIRET 3 RZi#0 20, 10 2HZEM L% TH - fiz 2 ZzEHD
FR 7z GB 118 KDo BT F VLDV TIE, AR THNINK - EIYIOR & AREDOME Z & Dk itakbiFH O
NWYRT w7« BIF U 2HNETENEE LD, SRIEHIMEZIERT 2 HNTHROE S F WK (€
WT 4 V7—)V BIEHY S F 2, REEK) ZHAWTIER Lz, 70°CDE 2000cclcx LT 200g (10%) %A
MLIDE, SIENRELEWK S ENMCEE 6em - IE 22emDANCHE UiA A TEIFRIGT £ 52K T %, EHD
Yo F VBUSHERE R LaBEN D O . Bl LIEYADHESHNEDMEE T 2 EE W2 K BIERTZ LN TE
% GE 119K, 8 fEER L. 2 ~ 3 RIOFZET LicsgHa Lah S Lz,
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4. fIZE )7

FERE 5 NOHERE (A~E) W4 EITODORZER L TITo e, KP4 ORZEBE) OB 4 AL 21 A
N EEZWEHEICOVTIE, BE - (kBELREZTR LU GF 1.4 %), &< Heavy shaft 12245 L 7z BPO1~10
ETD 10 S TEEZITO. RIC Light shaft 1IC257#5 U7z BP11~BP20 £ TOEEZ1T-72 (5 1.1 £),
BRI BT 1.0m OIS B, HBBZE T CREF LD S /R E DT BE T
HOZEDF, GRE I ESE, SR TEIEE & EITKPICHIZE LTz, EEASROLEN T > DFH
HBETHELEZOD, BEHOMULANIZ LEzOBICEEETER B 120K, TOLE, FHESOEMAMRII
Hiti & JETHAKHIC 7% & 5 755 (Horizontal) THIZE L., B8RS OFERAaR G HIHICN UTHEE (Vertical)
a2 Kol ziRi L GF 1.1 ),

5. ReEkTik

FEROMTFIIET AN AT BRUOT V2NV —MRL 7 A5 2 (Nikon D3000. D700) T L7z, HIZ4H4.
BT F VBUSHRS THARIGOE S (RAS M- W OFRAFR E) 7 2 DFHEITRSRIZERY (1Y h~x—7-
W DA - iR L) ZZNZNEEE AT v FTaddk Ulc, RIZSNEIZHZEOERIC K > THROARF T &
BITIORENE . FHRT LI IIEREEZ R L e D B FEATEICKR LTz,

SERIFIC IR LIROE S Te A dn DT &, B S F Y BUIOWERIC IS > 72 & D2 & & TRlRER IR D M L 72,

5 3 HI FHEERO I

1. SR DRlRHE(E

FURTIE, G 22 MORIZENEE Nz, TNUE—HHTHRNSHNZR EDOMET 2 MfIZEE NI REA
#n (BP17 - BP20) W& 27 TH %, BP20 IF—HIHDRZETEMMNNTI 2, lirzl>7zDE, ZDH;
ThtE LIE L CRIZEL 72,

FRZ DB FIRO RIS —RE, WIS LIe X R RE Ui, TO%, SMOIE > AL OFEEZID (B
1.21 XD B QR O BHEZ R U7 N D kA b SR dn 2 L7 GF 1.22 XD, 1%idhd % & 51292
AOOFERMH CEIHED IR E I REAEDR-PEARIEED SN o 7o, BHEE ORI X B M/NaRIN AL
kI RA L Tz,

W SN LI AN LI B S F PR EM 2Tk Lico b, iR (92l - GE - 3D FHll7—
2) LU 59l - HHIC X adixbz1ro 7,

2. EEHEHROBIZE

A CIE R IR AMICBSENDHIZRIC X B HERD 5 B AR TR TEER & D2 B2 #EE (Impact fracture:
IF) LUTHRA, £E (2009 - 2011) OXEHE (G5 123 X)) Z2SBEICH B LTz, EEHEIL 20 505 5 18 i
ICHERRE N, BRI K ZEBRTEHWVHETRELEZ DTN S, TNRRIZEEBRHE—ORRTH D, AdrDK
BFSBRIC W TR G U TR RIEE O FE LSS & IR T 2 L0 S ST R DFER EFET 5 DT
WD, — T THRIZEDHEE TH > THmWHE TEEMEZ R ETE 5 2MODOERDFET 5 T LN TH
TNz,

(1) MEERHIEED 7%

EERHEEORETI & U T, A BHZHEEIRAEE (Flute-like fracture) & U, #5@l/5 1 & AT DERiA T & & TAT
LTHU 3Ktz 08 Ue, BEZ 7] HRH#EE (Burin-like fracture) & U, difili/sim & b Danthm & 1
EAZ U, Atz B0 AT HEEZ 7 LTz, Lich> T SEOFR TR E U, STt ST Th
73 Dz # < BLO AT D ERACTE & E22 LR WHIBES ABUC T BIL T d, CHUISKZMNTT 57z 0
U TG i s8E 9 2R 7 29— - TR ERB 8D (C 1), HHEEE 258D (C 2). BEECRH]
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Hz2d580D (C3), AFvTZ2ET2ED (C4) I ENs, DEEMOBERME->HFN (CE) D
IR FE LT D2 0L e, afADmEICHEEST 28D (D 1) e ET % 6mm L EDED (D 2),
FEcHET 2 6mm LA FOED (D 3) iciinEhns ',

7o, @AEP LT TR a g O AR (X - ¥ 2016) & & THOW BN TV S HEHEED Y
L LT, St - (CR : Crushing) &IFEIBKICOEL (55 1.24 XD, WEBOBUNZHEED SRR E N
ZHENTH O, HEERUCH LN LI EEREEE FIWT 2D ELUWVREEZ SNDD, FRIORIZEIER
TR NTV S,

(2) EBRZEM & ER RSS2 —

AE T L ED X 5 7 FUEIC Al TRl HIEEEZ 0B LTRSS, faiiny - JEFRRI 2 fF 4 TRt 42 At %
HEES RSNz GF 1.5 &, 5 1.25~1.27 ), {BEMEHKTE S DICRNUE 22 e %k%, C2, C3. D
2HRI I NI o —, BEROMEME LTARE CREFZIHEL TS, FELLHTHD &, HHm
ICHRELEBENE > 82, FiERHZRLTWS (B 1.28 KD, #EETLICHD L, AICEK > TH
FEBEEIICREGEMNECTOB TN h D GB 129K, 727U, Bl 3 MOFEREM-DH a0 Mt
K> THEZZTTVB T ENTREND 2O, HERE DEWDOAMEBEREE DA N2 — > DERZRD %
CLFTER,

Heavy shaft IC25%5 L7z 10 5 & Light shaft I 2535 U7z 10 51 & ORNICIE, ARG BERFEME D Z X RV
(Fisher's exact test, p=0.92818>0.05) (5 1.6 &, 2§ 1.31 X)), SlBEHEOE S ZHikd % &, Light shaft i<
5 UTeHBROERBEDIE 5 DR E Wi Rd T ennnsd (8 1.30 KD,

HIZE DB &7 UTzHilZ%f  (Horizontal & Vertical) OZNZFNTIE, Vertical D 5% < Ol EHEEDFE
£U (17:24), C4-D1-CREMNHEML TS (G 1.31 KD, C4 & D1 O#mmE, EWICEET 2 EDEEbN S,
K72 CREAZ 2.7 DEIA T Vertical Y, AFHTIE 4:8 DEIH T Horizontal DFMEINT % C LMD EN D, T2 L.
THELLIRHNCHER L S X 51F L D737\ (Fisher's exact test, p=0.4039>0.05) , 78E U 72l 4@ O E & 13,
Horizontal D/ HIE « B R E EITRPREWN (G 1.29 XD,

RO K S BN A T, NGB & #5fild 5 RER AR O GTHED) 12, & <N plBEn iERE
ENTAdRDH % (BP11 - BP15) (55 1.32 X))o MHIDFTAIE FREMO —XRIN LD BIET TV BT, %
DERTHAELLE DD, BUERROBERINDHEATTERD B T E 2V, LI LTE, HEERICFEBRD
JEEIN S - e GBI IEREEDHE LV & Bbh b,

(3) B iarDEIE M & ERH S —

FES e (GRBRGER) O A X - JEHE - Ak 7x & OREIE M & B EE O RS B X U BRICBFRN B % b
EoMiF HTERE ORICBOWTEERHNE 5%, bR LIz X 510 FREAFICHRE LI FHORE T DEE,
HIZef 75 EIC & o THBHEFR A X — VICHBRENRE LN cnT L8 H D HNMICAERZ DE DICHEA
I BREENHLTVD EWVWA B,

FERGRR 20 MERKE - RAE - RAE - EREOZNZIC OV TEMEWVIEICETNIC & 0 WHisd 2 ik
T OERHEOREL L. ARP TRAMEOERHMEE (RAIFE) ZHEic >7c (B 1.33 KD, #iR. C
NS DY A L@ MO & E B H B D FEA B & BN L] 2 DR T & /e, L ICRAE - EREDEE
TEEZE LD L, BT TERDD S FERORE EEHRHEHOFEMIFIENTVE T Eh b7z,

—J7. FRA RO = KTaH T — 2 S I L e At OB IEE iR KE THA RO E 0 (Bih%) & E%y
HEFEA N2 — 2 OPRRZ R LT, R OBIRMEZ RId e TEah o7 G 1.34 XD,

AEROBRKIEIS OV THEBRHE O L OMGRERAZ L. B 1T EDEX SIS, b Lz B RAENHE
WEKIE EREBZDEDHZ VD, ZNFNOERNII B R —ICEEDPEO BN, AR - CH - D
BB X ZRAEDOHIAE (BPO9 « BP19) X D KWINCHAET 2N H O . B FUXIHM M TR WA R
KEDENMINC T %, TOHRTE CHE BT AENERICHRET 2 EANGIEZE TH D . DEHOF DO
COMEIZFNHIT 28D EEZ BN, £z, CREFRANEDEIEICEAZR URWHEI X —VEIRL TV 5,
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BRI EERHEED A Ul - 72 2 itk (BPO7-BP17) I DWW CIE FIHGHIC K BB WAL THE 0,
INSIFRAEZETEHERAOEE VD M THORBAHERZ D FMHNNET A XERENT EHEEL
TeEZ N5,

3 HRIRER B K TR OB

WHR TRISR & N2 Ml Sp i 13 AN, FIZ20REHT X > TEREIC A U B T EAVAIS N IR BRIRE « BRI
IR (Moss and Newcomer 1982, Rots 2013) Z il B##KIE (Microscopic liner impact traces: MILTs) & U,
WP TBIZR LTz, BISSHEAICIE OLYMPUS #H#<E JE BAMEE BX51M & KEYENCE #E87 T X)L~ A 7 m A a—
7 VHX-1000 ZfEH L, 531 100 5~ 500 5 TBIZE « Rlix L7z, MRS, HNIC & 75 5 LR R B
ZO. WRE X TIEEROBIE TIEEEHRT X AW EAEOMBH 23 A 72,

fHRE LT, &t 5 mOFEEAIIC 6 DATOFRIOGRI R E N (G 1.35 K~ 1.40 XD,

BPO1 Ti3etmD I 54 Uz 2 BRBEDOMEEIRHMBEO NI T, T DEHIC K72 % & 5 ICHIBR BRI ERAD
HAHN5 (5 1.35Kb). HS DO & OBEMAKINEEZ 5N %, BPO3 TlditinzMlid 5 X 5 iIclEmfilic
FEE U T MEFEIR IO KI5 BHAHR IS THUZERRERD A BN D, WIS TIEH 2 DEN T, FI24
DY E—29 % (5 1.35 K d). BPO1 FIERICHEEIRHIBEDOM T EHfi L7 T & THERE NI EEZEZTHE T,

BP13 Tld BPO1 & {LloD Je b HE T (Rl O METE IR FIBE DR AE L T B M, RIOGIRMA B Nz DIF. Z DR

DR ETHS (3 138K d)e FHFIEEEICN L TERTH S T LICHER LW, BP141Tid 2 D fRIR
JERDMER E NIz, BIRTEINIC K > THEIE N7z a8 R ORI E & PATICHRT % 2 ADFHRER (5 1.39 X ¢)
&L PN ORREWERMCHE LIEWHERIROYER (5 1.39 K b) H:bhb,

BRRICE LR IRMEHEETE A o7, TOERE L TEBEWE NN SR, Erefadaioiasid

FFEERDBEM TEHDODNTIRREL R0 | M0 R Al & EHEMICHE S MWD LT 5N 5, EEHEE
f’@f?ﬂwﬁ:{ﬁ'b‘éﬁm“( o B TE . JEBEISHSRO Y > OFIAIRICA S Lz ORI N
(BPO7 « BP20 72 &), ViiHilICIE X DBHE TH IR TH D, T ADERE T F VBLOIEL £ & AR
TNTWe,

4. WZER I DB

ETORZBNT, VAL - h7%/bﬁ‘é%§a_bf'7 > DJEPFICEBROARD SRS 2 WIS MR AL L 72,
VI F VRO SR, fAdaOiE S IZIEFRBREOEGENERD . Bl LD 5JIcd 2 [l TRV
LB TOLKRF DL SHERR SN2 G 119 XD o —J7 ABRICEEEAR E BV 7250, B ORM 21 -
IEmaiR Bk, B F VB2 RE SHHET 2 K5 IR R - 72 (5 1.42 XD,

52 Bl U TR 3 0 o 7o Y, RIS AR U 7 SRR d O/ MR NS E R E 5550, i Ol 21 - 7o
R BWEH 2T & D% ELRGEINBIE S NI (G 1.41 K)o BN/ AZEE R E 5 & DIl D i
1 (Crushing) *P5etiiin 545 U 2 HEHHRKIEE « fITHRRFIEEIC ZIERIS L. BORIICERW G2 5 a3 A
ORI T DIIARIRIC 75 o TR R E e (BB 1.43 KD,

F54H DHTREIROELE

EEEEE S X ORI EIR O HBLIRIR Z RIZS BRI DR EIRE U DEIER - ERUTMER E LT, ERFR
WKW FTHRHETARE SR 2 b3,

1. CHDOFERTFITDONT

H—lc, EERHEONFTIE C 4 E 5 0 IR & NS REIN R ATy TENUCDNT, ZOFRERFIC
B4 2HANMES NIz, SEIOFERTIE, MO BPEICHEM LIz R aaah, fIZERHCHkE (L 7IREH8) ok
S THET % &0 S N E < K57z (BPO4, BP10, BP13, BP14) (55 1.40 X), KRHC. L IREBHED
WHITHET MRS NEh o7, ThEIRRIZEDOHERICEK > T CHOBIENRET S LRI LI,
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Z DOLEDHEIN 7S EERGE I & ds & DEFIRA T o > 2" d ZAReENMERM T E 5. SHEOL I AHIRD
PR O M EWNRGEES (L KRB DAL TV a7, TOREmZNRELTINMVECTEEDEEZD
N%, Xic, INOKREDC VY« TSI 7 F v =0T 2P —2ET2 L E, ThLDOMUWNERDE/E %2
BT B XS IETBR bR TE /e (BP13, 3 1.44 X a), 151 (BP13) ZFRWTHIZEM A Horizontal TH 2
T ehb, EEOEHEOEITE LEREEOSZA NN ZAEICH 2 EDRRDTEDELTEALNS,
RS A2 X0 ETHRITZ00 SARED MRS ND D, TDHEIE AR B, Crushing 7 EAVeiiic
FAEL. @HETRIRKEEZ S, TNERFISHRY) L Oz hRe LIEBdgEEEZ 5N, REBGERD
BARIC IO ERDEN TS T LR ENTV S, MOl TN TCRZEAIRD 5 B, B> 72l
OIFICE, ZoFnmh SEIRNZAEHN D E) WMECKRWT LMDV EDTH S, TNHIFEREICHE
WP BT X TRACIBEMICT O NTRETH 2720, AL oRihx 212 X 2 IR ZH NN ET
<o Llibnsg,

2. RIZSREF & EERZEAT O %

B IS FEBRTIR S NI O/ S 2 — D TR A ERNDH 5 T LITDN T, EESGEM & DBIRICB N TERT %,

9, BRI BOTEBEO TRBICK ZHIZE TR, SRR OEE T ORGHT b Tl RHEED
BEDVNE L BERE DT EERIEIN TS (E - K35 A8 AFERT & IO IRO eI/ N
IR BES> Crushing WYFEE T 2 BIDRHBNIC RSN —)7 T, BRAENERIC B X N2 B iine, %
B 5 15m 7% 8 2 2 HEEIRHIEED U 2 (A MR I NS, BEAGHEZED T, BEHE & SLROGRIE A mE A
ICHAETZHANEDENE, FEBERAT6 M. T 2MHEE S, FEROGRICDOWTIE, 5 KICEH6 2T
R E Nz FEA LT RIZEMDVKED & EICHEl & AT T, BED & SIIFERTMEESHD. HEOD
MR B E D T, RAELURERDS5E AT, BRI A LU T CreralgetEiam <. BPO3 DX S Ik
K518 FHICHT 5,

DX ICERIIEH N A ENZ T, EHS (2015) DOEERT IO TEDERS THA L T 25l 1m T
DARDITENR, P I FEA T 2 HHEIRAEE S E ORI A S NIZ V. TNHIEFHBRTORIZE & mi
B DORICHNS, EHEEOEVISZ—VDERLEZ BT ENTES, RSN TORGFERZ LML RN
PEHEEIC X IR OFE R A=V OELE T ENTERWVN, D s, FHCX> TR TFRBIC K 51
ZHRTE KBIRIESD EOEHE TETU S 2 2 e 2L T E Ly,

INHER TNz X SIS, FAFERGEM L UCRE L THOE S, WIZYEMOFE 2 — IRk ek
LI b &b ol WHEDAE 200g TH O . MHICHES LIKEEOEERGIN T 105g THEHT b, £
DR 2EDENDH 51T Licin s, EHTX)LF— (KE) OFtREX G5 1.4 X) »5IGEH T 2MAOERLID S
HMEO K OHEESTZ N yh3H, SHOMETIEEOREDOERENFEIKICEET ZhOMEE UTHM
EEZ %, AT, PEEVSEEDLGE, O (Tl MDRFEEFENIDRETHRICTH L, XM UM
EOEFEEH BTz, ZOROEH T XIVF—IIHE LT & S RHMEmEZ LI RN ENEZLNS, &
LABOO B EY CKBER) RUEEDNECTVS T e bid, BHiliAE S DHEOFHEZ T Tlak<,
OESHZEICK S THDIFVDEZGERHDIED D FHEE LIz L EHELETNEX RSV, #EREN 5
DEEED Tld, BOWODRIKDING VAL UTLET B0, BOWO S DEW 2N B 0 ns BERE
HTw3,

e, EERAEZ OE ODFME, JEBORE/SZ—VICHBEEE LI EZBNS, AMORKEZIZCD
LT BY A XL EHRHEDOE S ILHIT ZBBRICH > e T LA, fHas M O E BB FAERBITHEL
TV kNS, A DA (durability) WAEBDZ T MR TE %, ERITAHERDOT 1 X
BHOETEMNENEEINSGTEA S T L2BHTE, dDMANEZEA L UTER U IIHE ORI R E
NZRENDHZNE LNEV, & ICEBAGEROTETIVE UL KRG NBOREIN T A 748, 20914 X
DN L— 3 VIO U EDICBA B ND, TOEMERREZEZNICEZ TV S 2 T, MM 2 iR
MDA, IHAPED D S BRI A S N5 [MFYED A OSSN T 2 RO 2809 % C L AATREIC 7R
5155,
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INLF A TTARIET A XD T—2 g YR EL, KJRHEEBRIO VT OFGEDEMITHOEME RE W, Vv b
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MLOERNZ EZERET DRI AR L EbNs,
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Thrusting experiments with stone-tipped hunting weapons

Ryosuke KUMAGAI

Objective

The base-retouched point is a kind of lithic artifact recognized characteristically in northeastern Japan
during the Upper Paleolithic period. This lithic point is believed, according to breakage pattern blot analysis,
to have been used as a spearhead when hafted to a wooden shaft. The aim of this experiment is to elucidate
characteristics of the points and their breakage patterns in relation to the concrete behaviors of Paleolithic
hunter-gatherers. Particularly, the main emphasis is on the size and weight effects of shafts on the breakage

patterns of the points.

Methods
Base-retouched point replicas and targets

Using siliceous shale, the author prepared 20 replicas of base-retouched points. After Dr. Masayoshi Oba
(Yamagata Prefectural Center for Archaeological Research) manufactured the replicas on the author’s request,
the replicas were hafted to wooden foreshafts using animal glue mixed with red iron oxide for cementing. Half of
the replicas were connected to lighter shafts. Others were attached to heavier shafts.

We took photographic, drawing, and 3D measurement records of the replicas before and after the experiments.

Targets were constructed from animal bone, ballistic gelatin, and animal hide.

Thrusting experimentation
All specimens were numbered. An experimenter thrust a spear into the target from a distance of 1.0 m. First,
the replicas with lighter shafts were used by 3-5 experimenters of different body weights. Then the replicas with

heavier shafts were used similarly.

Results

The experiments yielded several points of useful information elucidating the relation between human behavior
and stone artifact breakage patterns. First, against our expectations, we found no significant difference of
breakage patterns of replicas according to the shaft weight. In fact, the replica size strongly influences their
breakage patterns. The larger and heavier replicas show greater durability. Characteristics of lithic raw materials
and experimenters and methods of hafting also affect the breakage patterns. These results underscore useful

aspects and criteria for interpreting excavated stone tools from archaeological sites.
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Figure 1.2 Classifications of base-retouched knives excavated from the Takakurayama site.
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Figure 1.3 Graphical illustrations of the four measure weapon delivery types and their effective distances
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Figure 1.4 Relationship between projectile’s properties and their effects.
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Figure 1.5 Projectile experiments using calibrated crossbow.
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Figure 1.6 Replicated base-retouched points for thrusting experiment.
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p3u]

BT AsDFTAIE%E
Figure 1.7 Diagrams showing the
measurement method.

B12Xk RBROBOELRKFE

Table 1.2 Fundamental statics of replica’s size.

All (20)
o Mean 121.50 : : :
RAR Max.  203.20 BP17 T0mm
Length (mm) g 82.50
SD 26.69 %18 KEAFRDAMKXATE
Figure 1.8 Surfaces of replica’s lithic raw materials.
_ Mean 31.65
RANE Max. 44.50
Width (mm) = 21.10
SD . 6 .90 Length (mm) Length (mm)
) 250 250
ok Mean 11.08
ﬁ =
Thickness (mm) ,\l\:?: 147'9‘;0 200 u 200 .
SD 3.71
- 150 ‘ . m 150 .=
= Mean 44.10 . .e .
==} [ n e " ®ge
. Max. 91.30 ", " e
Weight (g) Min. 9.00 100 oy v". 100 e
° L] e ©
D 24.70 ) .‘... l .
Mean  179.67 50 ., %
Max. 387.10
TCSA(mm) e 54.60
SD 81.48 Yo w W @ % R T R R
aReplicas(20) « Excavated KN (27) Width (mm) eHeavyshaft mlightshaft — Width(mm)
Replicas (20) vs Excavated backed kives (27) Heavy shaft (10) vs Light shaft (10)

®RAE | Ftest (p=0.865>0.05), eq.var.t test (p=0.0082<0.05) =AE | Ftest (p=0.266>0.05), eq.var.t test (p=0.874>0.05)
B®AME : Ftest (p=0.349>0.05), eq.var.t test (p=0.0180<0.05) BAME © Ftest (p=0.635>0.05), eq.var.t test (p=0.729>0.05)
B®RAE | Ftest (p=0.014<0.05), uneq.var.t test (p=0.002<0.05) FwKE : F test (p=0.893>0.05), eq.var.t test (p=0.626>0.05)

BIIK RBRAEBORBHEGRKEDSH - FHEORE

Figure 1.9  Scatter diagrams of length-width retios and results of statistical tests.
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Figure 1.10 Tree-dimentional morphology of replicas.
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#1101 EERAERD 3D EHAIT—% (2)
Figure 1.11 Three-dimentional morphology of replicas. N N .

0 S=50%  Scm
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Figure 1.12  Three-dimentional morphology of replicas.
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B13KR REROBORMHIELGE

Table 1.3 Fundamental statistics of replicas by experimental conditions.

Heavy shaft Light shaft
Horizontal (5)  Vertical (5) All (10) Horizontal (5)  Vertical (5) All (10)
= Mean 129.90 115.06 122.48 118.20 122.84 120.52
RAR
Max. 203.20 131.90 203.20 146.10 149.60 149.60
Length (mm) .
Min. 92.60 90.40 90.40 82.50 100.20 82.50
SD 31.60 33.57 30.39 19.24 18.26 20.60
o Mean 30.44 33.98 32.21 32.20 30.00 31.10
=AE
: Max. 34.10 39.70 44.50 42.40 43.50 43.50
Width (mm) )
Min. 29.40 22.30 22.30 24.10 21.10 21.10
SD 5.90 6.69 6.13 6.23 7.73 7.21
=k Mean 9.76 11.56 10.65 9.72 13.28 11.65
. ERAE Max. 13.50 17.40 17.40 13.30 14.90 14.90
Thickness (mm) .
Min. 6.40 4,90 4.90 6.20 9.20 6.60
SD 3.52 3.60 3.51 3.68 3.72 3.67
=5 Mean 47.00 47.30 47.10 44.30 97.46 41.00
. Max. 91.30 79.20 91.30 69.40 145.30 84.10
Weight (g) )
Min. 23.30 9.00 9.00 17.20 78.10 16.50
SD 25.83 24.57 24.51 19.25 25.46 23.22
Mean 150.23 208.90 179.60 162.59 196.90 179.74
TCSA (mm?) Max. 230.17 244.12 387.10 234.08 324.00 324.07
mm Min. 96.96 54.67 54.60 79.53 130.18 79.53
SD 92.87 90.36 88.12 53.07 69.33 69.64
%113 RERED Z DD EEH 50cm

Figure 1.13 Main shafts (heavy and light) for thrusting experimentation.

\‘ ‘
\ ‘\ [ - LA*JJ

114K FHEKRE (B D&EWRAE (Shea etal 2001)
Figure 1.14 Variety of the hafting methods of lithic projectile tips.
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E#H (main shaft)

FR# (foreshaft) B BN Em

(Lavan, L 1.5m/1.2m,®30mm) (Plain wood, L 20cm,®28mm) 0 Scm

(L 8cm, ®26.5mm, 10g)

L

Plastic pipe joint
Leather ( cattle, dear) strap(100cm)

1 o

BARRR & FRDEEBEM

Mixture of liquid animal grue and red oxide

E’\_‘

(approximately 10cc+20g-25g)

4cm~8cm

—_—
| | I 14mm
—_—

115
Figure 1.15

SRERAIRDERT AR

Diagrams showing the hafting method of replicas.

9 100 10 120 130 140 15015
d).

BP06

B1LI6K KREABDEWEE
Figure 1.16 Replicas hafted to foreshafts.
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BLI7TR RIZBR

Figure 1.17  Structure of the target.

01 02 03 15em

118K TYOBHRE (EERE)
Figure 1.18 Cattle scapulae.

BIIIK RERASHEOBADRIE >Tc€ S F > EZ DR

Figure 1.19 Balistic gelatin with a broken fragment of replica.
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BI120K RIEFEDEHGEE
Figure 1.20  Still images showing
the sequence of thrusting method.

B14K WBREOREMX

Table 1.4 Height and weight of the experimenters.

Height (cm)  Weight (kg) Sex
A 162 45 M
B 167 70 F
C 162 50 M
D 170 67 M
E 170 70 M

1.2 REREOBEMD AL

Figure 1.21  Alteration of hafting position after experiment.

B2 KEREBEOEWIN LIEE

Figure 1.22 Taking off replicas from foreshafts after experiments.
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Figure 1.24 Impact fractures detected on excavated backed

Figure 1.23  Type of impact fracuture. - )
knives from Takakurayama site.

BIS5K RREBREROEHERMH

Table 1.5 Detected impact fractures on replicas used for thrusting experiments.

No. IFtype IFlength(mm)  Hafting R4®E %
1 BPO1 A 12.1 ventral
2 BPO1 A 4.2 ventral overlapped on No.1
3 BP02 B 7.2 ventral BEINDES
4 BPO3 A 154 ventral on the retouched point
5 BPO3 D1 36 bifacial overlapped on No.5
6 BPO3 CR 18 bifacial
7 BPO3 D3 1.5 ventral
8 BPO4 4 - transverse
9 BPO4 CR 15 bifacial on the point
10 BP04 D3 1.1 ventral with bending surface on the base side
1 BPO4 D3 1.1 ventral with benfing surface on the point side
12 BPO5 A 5.4 ventral
13 BPO5 B 52 ventral
14 BPO5 A 1.4 dorsal
15 BPO6 CR 1.2 dorsal
16 BPO8 A 4.1 Falling  ventral
17 BPO8 CR 1.1 lateral
18 BP09 A 56 Falling  ventral on the retouched point
19 BP10 c4 - transverse with bending surface on the base side
20 BP10 CR 26 ventral with benfing surface on the point side
21 BP11 Cc4 - transverse
22 BP11 D3 1.5 ventral
23 BP12 CR 1.7 ventral two flakings
24 BP13 A 16.3 ventral
25 BP13 B 5.1 lateral
26 BP13 (@] 22 transverse on the retouched area
27 BP14 @ 57 transverse
28 BP14 c4 - transverse on the retouched area
29 BP14 D3 43 dorsal
30 BP14 D3 14 ventral
31 BP14 A 89 ventral on the point
32 BP14 CR 1.7 dorsal on the point
33 BP15 B 75 ventral on the retouched point
34 BP16 A 13.7 ventral
35 BP16 A 7.6 ventral on the point
36 BP16 D3 3.1 dorsal
37 BP18 D1 6.6 lateral
38 BP18 cl 19 transverse
39 BP19 CR ventral
40 BP19 A 4.6 ventral on the retouched area
4 BP20 B 36 lateral
42 BP20 CR 22 Falling dorsal
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Figure 1.25 Drawings of replicas used for thrusting experiments.
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BP12

Impact fracture

Linear polish
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Polish - residue

BP13 S=50%  Scm

B126K RERELTUAHAEREIX(Q)

Figure 1.26 Drawings of replicas used for thrusting experiments.
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Figure 1.27 Drawings of replicas used for thrusting experiments.
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Figure 1.28 Frequency of IFs by surfaces of replicas.

BI129XK WRECLOHEIBERBEELRS
Figure 1.29 Relationship between frequency of [Fs and

experimenters.
B16Kk RERFEHOEHRERBEHIRBEER
Table 1.6  Frequency of IFs by experiment conditions.
IF & (mm)
Heavy shaft Light shaft Horizontal Vertical 18 = 2

A 6 6 A 8 4 A : . i~

B 2 3 B 3 2

a 1 2 c 1 2 N ’ T| -
Q2 Q i | s ;
a a 0 6 6
c4 2 2 c4 1 3 . i. 4 -
D1 1 1 D1 1 1 2 - ;
D2 D2 ¢ °
D3 3 4 D3 ) 5 B Heavy shaft (18) [ Light shaft (20) M Horizontal (17) B Vertical (21)
i > 4 e 2 / BI130K RERFAHOHEIBMORSE
Bt 20 22 8 L 18 24 (& Figure 1.30 Box and wisker plot of length of

IFs by experiment conditions.

1B B

8 8

7 7

6 6

5 5

4 4

3 3

2 2

1 1

N ! enn w11

A B a c4 D1 D3 CR A B cl c4 D1 D3 CR
mmm Heavy shaft ——Light shaft

2131 HEHREOREE R HIREE
Figure 1.31 Frequency of IFs by types and experiment conditions..

mmm Horizontal = Vertical

o,

BP15 (#fa RAE)
B132K EEBRAESFOEMMAICHKRET M) \FIBE
Figure 1.32  Micro flaking appeared on base-side of replicas.

BP11
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IF length, length of replicas (mm). frequency (mm) frequency

250 250.0 7 500 7
6
200 2000 400
5
150 150.0 300 4
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50 500 I 100 ,
00 00 1 1 | I 00 I 0
S > D >0 O D H 2O O PO O LA 0D D
S S e S MM S S A GRS
B Flength (MM) ====length (Mm) === Frequency B Flength (MM) e Width (mm) === Frequency
v (=] = = =R Pt == N ey =
%133 KERAFDORAR « RAREEHERBEREY - KX IF ROBEFR
Figure 1.33  Relationship between length / width of replicas and frequency / max length of IFs.
IF length and thickness of replicas (mm). frequency IF length, weight of replicas (g)- frequency
200 20 18.0 180.0
180 18 16.0 160.0
16.0 n 16 14.0 140.0
Thickness
140 14 12,0 1200
120 12 100 100.0
100 To 80 80.0
80 8
60 p 60 60.0
40 4 40 400
20 2 20 200 I
0o 1 1 0 00 00 1 1
> > o QO A o QO XX DD DD N DSOS O DO O PN DORQ
& .320 & @” le& P Q?'& ng& ng@ ‘23'3 Q’Qé’ éo'v ézx" S Qg'»"' S ézb“’ RIS S EF SR SR RF SRR P SRR R G S L

&
W F length (mm)

Thickness (mm) —— Frequency B |Flength (mm) e weight (g) == Frequency

%134 RBRABROEAE - B8 L HERIBRLELY - X IF ROBRF
Figure 1.34 Relationship between thickness / weight of replicas and frequency / max length of IFs.

B17%R RBAERORAESHERBHEROREMR
Table 1.7 Frequency of IFs types by replica’ s thickness.

No. [ Thickness (mm) IF.No IF.Max.length A B C D CR
BP04 49 4 15 2 1 1
BP14 6.6 6 89 1 2 2 1
BP13 6.6 3 16.3 1 1 1
BP11 6.8 2 1.5 1 1
BPO1 84 2 12.1 2
BP16 9.2 3 13.7 2 1
BP10 9.5 2 26 1 1
BP18 9.8 2 6.6 1 1
BPO3 10 4 154 1 2 1
BP09 10.5 1 56 1
BP19 109 2 4.6 1 1
BPO5 1.5 3 54 2 1
BP02 124 1 7.2 1
BP15 124 1 7.5 1
BP17 133 0
BP12 134 1 1.7 1
BP06 13.6 1 1.2 1 Max.IF.length >12mm
BPO7 14.6 0
BP20 14.9 2 36 1 1
BP08 174 2 1.8 1 1

Max.IF.length >6mm
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e 100.00um

a, ¢, d . Flute-like fracture

#1135 HIZeREREICHE UT-EER (1) b,e Linear polish

Figure 1.35 Traces appeared on replicas after thrusting experiment.




a . Transverse(C4)+spin off (D3) ¢ . Crushing(CR)
b . Flute-like fracture +burin-like fracture

B136 [ RIZEEREREICE CTIRM (2)

Figure 1.36  Traces appeared on replicas after thrusting experiment.




a, ¢ . Flute-like fracture e . Transverse(C4)+spin off
b, d . Crushing (CR)

B137 K RIZERERRICE CTTREF (3)

Figure 1.37 Traces appeared on replicas after thrusting experiment.




—
100.00um d

a . Crushing (CR) ¢ . Transverse(Cl)
b . Flute-like fracture+burin-like fracture d : Liner polish

55138 X RIZeEEREICE CTTIREF (4)

Figure 1.38 Traces appeared on replicas after thrusting experiment.




Smm

10mm

a . Transverse(C4)+spin off d : Burin-like fracture
b, ¢ . Linear polish e . Flute-like fracture
f . Spin off

B39 RIZERERRICE CTIREF (5)

Figure 1.39 Traces appeared on replicas after thrusting experiment.
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Smm

Smm

a, b . Tracsverse (C4)+spin off d : Crushing (CR)
c . Flute-like fracture+ crushing (CR) e . Burin-like fracture

B140K  RIZREERRICE CTREF (6)

Figure 1.40 Traces appeared on replicas after therusting experiment.
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B1.4 7Y DEREIRENITIER

Figure 1.41 Traces appeared on the target (cattle scapulae).

BP20 |
Smm
B142K REICK->THIBLIEESF U B1A3R ARICHE LIBDEE
Figure 1.42 Broken geratin block. Figure 1.43 Residue of cattle scapulae.
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Figure 1.44 Replicas broken near the hafted position.
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Experimental study of pottery surface-finishing touch techniques

— Observations of minute traces on a smoothed surface -

Kai TATEUCHI, Ayana IMANISHI and Fumiya HAYAKAWA

Objective

“Smoothing,” the most basic technique of finishing pottery surfaces, leaves various traces on any pottery
surface. This study was conducted to assess correlation between those traces and the smoothing techniques
which left them. This experiment specifically examines the tools used for smoothing and the clay conditions.

From them, we can identify the tools and understand pottery forming processes.

Methods

For this experiment, we prepared clay samples with controlled water contents and sand grain amounts. We
smoothed them using tools of six types. We used a wooden tool, hands in two directions, leather, rough cloth,
and fine cloth. Five participants joined this experiment to assess differences of traces attributable to differences

among individuals. After the experiment, we fired the samples and examined them.

Results

Experiment results elucidated the following two main points.

1 Earlier studies suggested that differences of traces can reflect differences of water contents. However,
our experiment indicated that differences among individuals can produce more differences of traces than

water contents.

2 Each tool left traces of a certain type. Therefore, we can ascertain the tools used for smoothing from their

characteristic traces.

Additionally, we did a study of Ento-Haniwa finishing technique. Ento-Haniwa is a cylindrical terracotta clay
figure produced during the Kofun period, from the fourth to sixth century A.D. in Japan. It has clay belts on its
outer surface. To ascertain what tools were used for smoothing these belts, we prepared Ento-Haniwa models
and smoothed them. After the experiment, we compared the samples with archaeological Ento-Haniwa made in

the middle fifth century and middle sixth century. Results showed that cloth was used for smoothing the belts.
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Cutting clay-blocks. The weight measurement of sand.

T  EIEROY Y TILOEE

Mixing clay with sand. The samples under drying for the experiment to know rewetting effects.

BN
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An explanation about the process of the experiment.

BKEICET HEA

An explanation about “water content”

2.1 RERORF 1 EHEREMRELILED)
Figure 2.1 The preparations of the experiment.
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Smoothing the rewetted sample with a rough cloth.

BILE - 5§30 TEHENME

Smoothing the rewetted sample with hand.

SKEEOHT BN CHRE E T BT

Drying clay in the open air to make it low level water content.

i TN

BILE - A7 DT BEE

BINE - KIT DT HENE
Smoothing the rewetted sample with a wooden tool.

Smoothing the rewetted sample with a wooden tool.

F22H RBROKTF2 GREMERRELICDD)

Figure 2.2 The preparations of the experiment and the motions of participants.
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Smoothing the sample by a finger with low water content. Smoothing the sample by a finger with high water content.
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BKES - ROETZE YU TIVDE IR

Smoothing the sample with leather with high water content. Drying the samples after the experiment.

B23K EBROKT3I EHEEMERELLDLD)

Figure 2.3 The preparations of the experiment and the motions of participants.

v
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smrooth smooth X2
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Figure 2.4 The direction and position of smoothing on the sample.
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A finger /vertical Rough cloth
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A wooden tool

#£33A5m (TE3)
A finger /horizontal

RO T DIRER BoMib W\ E (TR 6)
The edge of the wooden tool Fine cloth

B/25K REIR
Figure 2.5 The tools used for smoothing.
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Figure 2.6 The name of each part of the sample.
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Figure 2.7 The type of the cross-section view of smoothed samples.
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F28K AITICKBTTORE (BKEFDY>TIV)

Figure 2.8 Traces left by a wooden tool on the samples with high water content.

E29K A7 /EKEH

Figure 2.9 a wooden tool/medium.

B210K KRI7/EKEE

Figure 2.10 a wooden tool /low.

E2n BR2T BKER
Figure 2.11 a finger/vertical/high.
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B212K BE27T /GKEH
Figure 2.12  a finger/vertical/medium.

B213K #B27T/BKESE
Figure 2.13  a finger/vertical/low.

E214R 5330/ 8KES
Figure 2.14  a finger/horizontal/high.

%215 £33/ gKEHR

Figure 2.15  a finger/horizontal/medium.

S=1/1
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B216[K #£33/EKKE B
Figure 2.16  a finger /horizontal /low. D

B2I7TH KR/ EKES
Figure 2.17 leather /high.

8218 R/ EKEKR

Figure 2.18 leather /medium.

B2I9K R/ EKEE
Figure 2.19 leather /low.
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A
220K B/ BKES
Figure 2.20 rough cloth/high.

221 ¥B76 / ZKEH
Figure 2.21 rough cloth/medium.

222K M/ IKRE
Figure 2.22  rough cloth/low.

B223K B/ EKES
Figure 2.23  rough cloth/high.
S=1/1
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224K B/ FKER
Figure 2.24  rough cloth/medium.

225K B/ BKERE
Figure 2.25 rough cloth/low.

82208 KI7/BINE

Figure 2.26 a wooden tool /rewetted.

A
B2/ 2T/ BINE
Figure 2.27 a finger/vertical/rewetted.
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A
%228 £33/ BINE

Figure 2.28 a finger/horizontal/rewetted.

A
%229 R/ B
Figure 2.29 leather/rewetted.

A
230K 71/ BINE
Figure 2.30 rough cloth/rewetted.

B231K wE/BINE
Figure 2.31 fine cloth/rewetted.
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2.47 fine cloth/high.
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Figure 2.48 fine cloth/medium.
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%DD%LCN L CDRERDFIEDHA HEEARDIERL

An explanation about the process of the experiment. Forming clay which is imitation of the rings of Ento-Haniwa.

FaTARDRE Y (T BKEE - FEI DT THEE

Sticking the belts. Smoothing the sample by fingers with low water content.

BIKEIE - OETEEE BKEIE - RO\ TZEE

Smoothing the sample by cloth with low water content. Smoothing the sample by leather with low water content.

256 EEBROEKF 3 EHEREERELICDHD)

Figure 2.56  The preparations of the experiment and the motions of participants.
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F 23k HMEOEEOHEEE B8] OFE (%)
Table 2.3 The percentage of the samples whose traces are clear on the upper part of the protruding belts.
FERLEIE BKE (%) N ZKE (%) N
tool water content Aa (%) water content AE (%)
- f medium 40 R %
Afinger & low 20 medium-+low
& fF  medium 40 R %
leather & low 60 medium+low
#® F medium 100 R o
rough cloth 1 low 40 medium-+low
#® f medium 100 R %
fine cloth & low 80 medium+low
KEVESRIEBR <
F24% IHEOBREEDRE (%)
Table 2.4 The percentage of the samples whose traces are clear on a part of Haniwa surface on which traces are left.
tool water content RiE P water content RiE A
- 1 medium 20 e 0
Afinger B low 0 medium-+low
& f medium 20 R 5
leather B low 80 medium-+low
D f medium 60 R 40
rough cloth B low 20 medium-+low
#3 f  medium 80 R 5
fine cloth B low 20 medium+low
MERMERIEER <
E25% BEOFHEY FH ()
Table 2.5 The average number of striation.
FEARLEIA BKE (%) | g, BKE (%) |giue.
tool water content FIEYTH () water content LV THE )
- F medium 8.8 R 04
Afinger E low 8 medium-+low )
& F medium 7.4 i ,
leather & low 66 medium+low
D f  medium 6.6 R o5
rough cloth B low 7 medium-+low ’
#3 f medium 74 R .,
fine cloth & low 7 medium+low :

MEHRIREIREfE o e > 7L - BAERIERR<
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. , -_ b .
B260K & HkEH

Figure 2.60 Traces left by a finger on the samples with medium water content.

5261 & IKEE
Figure 2.61 a finger/low.

A
B/262K R FKEH

Figure 2.62 leather/medium.

A
E263K K BKEE
Figure 2.63 leather/low. S=1/1

76



B264K i ZKEH
Figure 2.64 rough cloth/medium.

AI' s : D j E
B/265K i ZKEE
Figure 2.65 rough cloth/low.

B/266 K E TKEH
Figure 2.66 fine cloth/medium.

F267K HmE SKEE
Figure 2.67 fine cloth/low. S=1/1
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$268K Gife) il TkEP-E B/269K GUE % [KERH-EK

Figure 2.68 rough cloth/medium-low. Figure 2.69 fine cloth/medium-low.
S=1/1
Ll 5
R i
7/
~ Ui [H]
I - \

]

S8

257K REROBI (BEFH 2003 ([cHinziein)
Figure 2.57 The name of each part of the clay belts.

F270M HeALELTIAEERES (STEERY
Figure 2.70 Ento-Haniwa’ s Clay belts from
the Suwa Kofun Tumulus.

(this picture was taken by the author)

258K REEHMREDAZE (BEH 2003)
Figure 2.58 The method of sticking the belts.

5271 HLHEH L AEERRS (SHEERT
Figure 2.71 Ento-Hniwa’ s Clay belts from the Oyama
Kofun Tumulus.
(this picture was taken by the author)

I,"'*.
g

F259M BREFFICHCEE (STHEERE
Figure 2.59 Traces parallel to the belts on the surface of the Ento-Haniwa.
(this picture was taken by the author)
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ZHRGEENWEES NI, BAREERICRDOEEVERTH O BARICRET 580 OE i e s ot
EO—iZ5MCT % LTEELRT X THIM. ZORERINCE L TEAHEEIZ 0., ZTREINEXT
OMBIRO DB Tz EW—HTH %,

BABIRIEE-RADOREEZEOMIE (E—IV A 1963) ICEE S, L L. TOWMEDFEICIEDEFET LD
AMALN, EETIEEEE, IENAE L U T8 - fEZECR > TR O BTl 8dE - EHICBId 20t
FHE I THIA I NS DA TH >z (EE 1914, EWEH 1925 - 1933), HkRICE 2 & ARBTOF K ORER
PR DEWERIEICBI L CEH E NS 72, FlZIE. @ AEE RSO LEZ RSN SHHEL TS BT
1964), fHOBIEICEET 2095 LT, MiARBRENG ZRICBIAEBY O f 24 H Lz 8Lz LT h ., 851
LIS BT 5 IR, B Lo ZER Lz (A 1973),

LU, TOXSEECHED B o#EE &8P GREN - 78 - LEERE) OatizdE Uik
HAF 2L T3 EIdEVEES, RlFRICHEHE N EEZ SN SER LHINIC X > TNLhiEZHE
BLIZEDEE>TW05, BWETRZIERT 282 TCOREOMMNZTFIE, Db EDX S I EAZ HILE
O, Mz TYIN - B L7zOh ) Vs TEMNIAETH S 2 EAHETH L, COHEEI VTS
ZIDIC, HIFFE WS FETEDBEEMN E D THH E NcOh 2 -8RI S NI TED 55 M
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AMTRICEREN TV RN TH D, TOT D, AEERTITEMAIROIEYAIEORRET — 2 D&Mz
HiyE U, SUETROD 1 B TH 2 Ul TRZHED LT, YIRS E N2 BB OREZIHS NS T %, 1)
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L. BmYIANDISH & MR EOEE T T H 2 YN TR OFHIA itz HiEd,

o2 H FEERCDOWT

1. FEBROFW]
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Thd, TNTNOFEROFH (5 3.4 K) BLLFDED TH %,

(1) EEfR (RAER 70cm)

7TH11HDS 14 HETD 4 HEKIED Ulzo 7 H 15, 16 HICH 1 A& Aok 2175 7z,

£ 1RO (No.1) /KiET LTV eEfAZ 7 H 16 HICYINi L7z, EEERA 2 5z AV Tz 72,
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18000 [7 T %

(2) [ (R 65cm)
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%1 KO (No.7,8) #RUEMZ 7 H 24 FNCYIWT Uiz, BEUSEIHE 1 sz W T2 7z, Z DR,
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N —TME > 7z, EEADOMEIZH 9em, FEERFRNZ 1 K 15 79, BifEE%L 10000 [B1TH 5.
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2. FROPTK

JEANIKIET 2T o T2 iR N E DY LT W EDEMENTWVS (A 1973), LA L. SlEfT-o
TREUIT i, EAD DKEFEINTVENESI D] Kb TYRERCEDIR D KRN T EH E S h ]
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/o, SRIOFBMTRIEFZIEDTEX LD, RFTCRAROELIFICHIEh Tz HFEAHZHT LT
FADXA=I 7B, Gz Lo ORFFL TES BN T T BN TE 2, RO N L & UINiEEZ T %
BUICIEETRD D LR 2 BEMDRE > Tz L b h %,
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Experimentation of sawing antlers by stone tools

Toki HANADA, Tomoya KAWAKAMI and Yosuke AOKI

Objective

In prehistoric periods, bone tools were indispensable for daily life, but detailed procedures of their
manufacturing processes have remained unclear. To clarify details of the processes, one must infer what tools
were used for which processes by observing the manufacturing traces on the surfaces of artifacts. However,
research related to manufacturing traces on bone tools remains insufficient. The purpose of this study is to

accumulate fundamental data based on tribology and to elucidate some characteristics of sawing traces.

Methods

We prepared three antlers of different sizes and sawed their first branch or beam under several conditions.

Conditions
1. Antler (dry / wet)
2. Working materials (shale / obsidian)

3. Sawing (getting dry or wet / sustain pre-sawing condition)

Sawing steps

1. Groove antlers using stone tools to saw.

2. Attach a wedged stone on the groove and chop it while circling it around the antler.

In the first step, we recorded the number of strokes and the time.

After experimentation, we observed the sawed antlers using a metallurgical microscope at 100 X and 500 X

magnification.

Results

Striations created by metal were the most defined, followed by obsidian and shale. However, working materials
are difficult to distinguish by striation width, length, or depth. As a common characteristic of all stone materials,
many polishing marks are apparent on the convex high points of striations. Rough surfaces were often formed
on the bottom of the striation groove. However, for dry antlers, polishing was sometimes seen in the striations.
Furthermore, when antlers were sawn using stone tools, both polished-clear and polished-unclear parts were
observed. Some differences were noted in the form of striations even for one antler sample sawn using the same

stone tools. Further studies must be done of conditions related to striation formation.
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832K ADEFEAR

3.1 REA DERS TR & YIRSy Figure 3.2  sawing direction of stone tool.
Figure 3.1 name of parts and cutting parts. (antler)

1 225G (obsidian)
2 B (shale)

E33K  ERlIcAW A

Figure 3.3  samples of stone tools.

100pm
35K BRICAVeREMER 836K TIZIRAUORAA-TTESB
Figure 3.5 metallographic microscope used ARMEDOEZL(10015)
for observation. Figure 3.6  photo of antler surface.

(100x, degital microscope)
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(E:AVV Mg R AZYZR A AZNAZR)

scene of work(left: counting, middle: grooving, right: supporting)

AR CAITBZE DI DT

grooving on antler with stone tool(sawing)

L

BEFDHRF BEGDRZE/N\YI—THN)

cutitng off antler with a wedge and hammer stone

A CHISEZ DT B1%F

grooving on antler with stone tool(sawing)

YITEMERIE DL D > b ORRTF

counting the number of stroke

AETHERF (REBBAE/NI—THK)

cutitng off antler with a wedge and hammer stone

B34K ERIEERRTE

Figure 3.4 photos of experiments.

YIBFSERIRR (k< — BRI BITE-TRZE T UIERAA)

completion of cutting off(top: hammer stone, middle: wedge stone, bottom: antler)
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B37X  EEADYIRTE No.l

Figure 3.7 traces of sawed antler no.1 (in a wet condition, 16000sts) shale.
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F3.8X EEADYITE No.2

Figure 3.8 traces of sawed antler no.2 (in a wet condition, 18000sts) shale.
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ab EEAR

b (10015)

20um 100um

F39K EEADYIEE No.3

Figure 3.9 traces of sawed antler no.3 (in a wet condition, 6000sts) obsidian.

| | ! BEASRM | ACEVS - SIRTBSAGRN - 6,000 [E

ab BIER
(=T
To0pm a (100%) Zopm a (500%) Toopm b (1004%)

553.10K EEADYIETE No.4

Figure 3.10 traces of sawed antler no.4 (in a wet condition, 6000sts) obsidian.
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Toopm. a (1001%) S0pm a (5001%) Toopm. b (100£5)

311X EADYIETE No.5

Figure 3.11 traces of sawed antler no.5 (from a wet condition to get dry in cutting, 15000sts) obsidian.
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100pm

58312 EEADYIETE No.6

Figure 3.12 traces of sawed antler no.6 (from a wet condition to get dry in cutting, 15000sts)
obsidian(a,b) and metal(c).
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abBEE
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313K EADYIEIR No.7

Figure 3.13 traces of sawed antler no.7 (from a dry condition to get wet in cutting, 10000sts) shale.
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Figure 3.14 traces of sawed antler no.8 (from a dry condition to get wet in cutting, 10000sts) shale.

92



Soum a (5001%)

IOO;Lm a (1008) 20um

BRARM | 218 - UIRRREKARINZ L ¢ 10,000 [E]
ab BE

Tooum b (100f5) 20pm b (5001%)
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Figure 3.15 traces of sawed antler no.9 (in a dry condition, 10000sts) shale.
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3.6 EEADYIRTE No.10
Figure 3.16 traces of sawed antler no.10 (in a dry condition, 10000sts) shale(a,b) and metal(c).
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Microblade production experiments

Yosuke AOKI and Naoto SESHIMO

Objective

There are striations on platform of several kinds of microblade cores in Japan, especially of the Shirataki type
microblade core made using Yubetsu technique. Although Shirataki type microblade cores have been studied by
many researchers, the effects of striations on the platform are not understood sufficiently. Therefore, the aim of

this experiment is to examine the effects of striations on the platform of the microblade core.

Methods

To consider the effect of striations, this experiment was performed using obsidian with or without striations,
and made using Yubetsu and Togeshita techniques. For this experiment, the author obtained obsidian produced
at Shirataki source in Hokkaido.

Results show some insufficiencies of experiments conducted only on July 24. Therefore, the author conducted

additional experiments in cooperation assisted by Mr. Naoto Seshimo on December 20 and 21.

Results

Experiment results show that sizes of butts of microblades were increased in cases of striations on the
microblade core platform. This result closely resembles the result of morphological analysis of artifacts.
Experiment results suggest that striations on the platform make microblade cores easier to hold when flaking off

microblades by pressure.
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2. BEEMAHZORIRE
A platform of the Shirataki type microblade core.

1. BEREEMaIX
The Shirataki type microblade core.

3. BAREOEE (200 1)
Striations on platform (x200)

%4 2FHIVY 2 FAEVEFHTORBEMAIZE TOERE

Figure 4.1 The Shirataki type microblade core excavated from Tachikarushunai V site and its striasions.

1. MEIREAREADBERLS 2. HEIC & HEMETRIE

Rubbing a platform of the microcore with a flake. Pressure flaking of microblades.

B42K KREOKRF O
Figure 4.2  Photos of experiments. (1)
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Figure 4.3 The measurement methods of micro blades.

B41ER MAIOFHANE O

Table 4.1 The measurement values of microblades. (1)
Length Width Thickness Tickness of butt Width of butt
ST-0 Average | 18.06mm (n=12) | 5.54mm (n=27) 1.32mm (n=27) 0.68mm (n=21) 1.75mm (n=21)
Median 16.95mm (n=12) 545mm (n=27) 1.10mm (n=27) 0.55mm (n=21) 1.80mm (n=21)
NST-0 Average | 25.18mm (n=9) 7.00mm (n=13) 242mm (n=13) 0.82mm (n=12) 207mm (n=12)
Median 27.00mm (n=9) 6.55mm (n=13) 240mm (n=13) 0.78mm (n=12) 1.73mm (n=12)
F42R HAHIOEHO
Table 4.2 The characteristics of microblades. (1)
Bend Curve Twist Striations on butt
Inward : 0% Right : 0% Right : 38% )
Existence : 0%
Outward : 0% Left : 0% Left : 38% .
ST-0 ) . . . ) ) Nonexistence : 100%
Nonexistence : 100% | Nonexistence : 100% Nonexistence : 24% (n=12)
(n=32) (n=32) (n=32) B
Inward : 13% Right : 13% Right : 25% , )
Existence : 43%
Outward : 0% Left : 0% Left : 44% . .
NST-0 ) ) . Nonexistence : 57%
Nonexistence : 87% Nonexistence : 87% Nonexistence : 31% (n=21)
(n=16) (n=16) (n=16) B

BA4R KRERTRELIMAEIZO

Figure 4.4 Experimental microblade cores. (D
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BASK ZFHIVYAFABVEFHIOREREMAAIZT SV VEEER
Figure 4. 5 A refitting artifact of the Shirataki type microblade core preform excavated from the TachikarushunaiV site.

1. HAEIREUE O 2. MEAEER
Making of a microblade core. (D Making of a microblade core. @

-
v

. i f - -
3. MAEIZRERENDERGS 4. REICKSHMAEIHE
Rubbing a platform of the microblade core with the ski spall. Pressure flaking of microblades.

%46 EEROKT @
Figure 4.6 Photos of experiments. 2)
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$43%x MAIROFANE

Table 4.3 The measurement values of microblade cores.

The angle with platform
Length Thickness Height
9 I '9 and flaked surface
ST-1 Before experiment 86.60mm 18.90mm 42.50mm 89.0°
After experiment 52.55mm 18.15mm 33.05mm 60.5°
NST-1 Before experiment 84.75mm 17.30mm 33.90mm 72.5°
After experiment 48.60mm 12.95mm 27.00mm 59.5°
44k HHEIDFTEE @
Table 4.4 The measurement values of microblades. (2)
Length Width Thickness Thickness of butt Width of butt
ST1 Average | 37.35mm (n=57) | 6.59mm (n=73) 1.52mm (n=73) 0.48mm (n=56) 1.39mm (n=56)
Median | 38.70mm (n=57) 6.45mm (n=73) 145mm (n=73) 045mm (n=56) 1.40mm (n=56)
NST-1 Average | 30.63mm (n=42) | 6.09mm (n=72) 14Tmm (n=72) 031Tmm (n=59) 0.96mm (n=59)
Median | 31.35mm (n=42) 6.00mm (n=72) 1.35mm (n=72) 0.30mm (n=59) 0.90mm (n=59)
F45F% HAINDEHO
Table 4.5 The characteristics of microblades. 2)
Bend Curve Twist Striations on butt
Inward : 46% Right : 1% Right : 22% )
Existence : 100%
Outward : 0% Left : 6% Left : 41% .
ST-1 . . . Nonexistence : 0%
Nonexistence : 54% Nonexistence : 93% Nonexistence : 36% (n=56)
(n=78) (n=78) (n=78) -
Inward : 19% Right : 0% Rigth : 67% . .
Existence : 0%
Outward : 0% Left 1 11% Left : 4% ]
NST-1 . . . Nonexistence : 100%
Nonexistence : 80% Nonexistence : 89% Nonexistence : 30% (n=59)
(n=79) (n=79) (n=79) -
EBEX e
Eit:kness RIEA
The angle between platform and microblade removal face
B
Height

BATR MAEIROFAR

Figure 4.7 The measurement example of microblade cores.
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Figure 4.10 Thickness of microblades.

£ 411 MAaIDOITEY A X
Figure 4.11

Sizes of butts of microblades.

BA1NK KREBETRIELIMEIZ O

Figure 4.12  Experimental microblade cores. @

rs; , r_'
‘\\~~r “d £

-l N S e Nt i VAP S Pl i

E 413K

Figure 4.13  Pressure flaking of microblades
by Mr. Seshimo.

B414K KEBRICK2MAIHE (XE - ARE 1992)
Figure 4.14  Pressure flaking of microblades by Prof. Ohnuma.
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Experimentation of prehispanic stone food-processing tools:

‘metates’ and ‘manos’

Kodai ARAKI

Objective
In prehispanic Mesoamerica, stone plate ‘metates’ and stone rod ‘manos’ were the tools used to grind and cook
food. This experiment using replicas was aimed at concrete examination of metate and mano functions with raw

materials, forms, and ground objects.

Methods

The author prepared three metates (450 mm X 300 mm) and six manos (300 mm X 75 mm) from basalt of
three types with different bubble contents. Moreover, the manos had a surface that was either convex or flat. The
stone plates were processed roughly by a dealer, with fine adjustments added later.

Grinding operations took 1-2 hours for each experiment. Ground materials were maize dipped in water, dried

maize, chilis, and pigment.

Preparation
The author processed metates and manos into suitable forms for experimentation, and recorded those states

using photography. The author also prepared food for experiments on the day before the experiments.

Results

In addition to photographs, the states of metates, manos, and ground goods were observed during and after
the experiment. Operators commonly felt that the metates with convex contact surfaces were easier to use than
those with a flat contact surface. In addition, flat manos were ineffective for grinding maize for several reasons.
Metates and manos with larger bubbles were more comfortable when used than those with smaller bubbles

because of their smaller abrasive resistance and more varied topographic surfaces.
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Figure 5.1  Regional classification of Mesoamerican civilization.
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Figure 5.2 Comparison of teosinte and corn. %53 AZT T /D (

Figure 5.3  Example of the metate and mano

WATER A CORN

i LIME ('

23 Parts 1 Part ) 0.008-0.02 Pamjj
I
LIME COOKING AND STEEPING | NIXTAMAL \ HAND WASHING |
90-98 Degrees C for 40 minutes (lime-cooked grain) ) (Fiber Removal) }
|

WATER STONE MILLING
’ (metate and mano)
BAKING (Comal)

TORTILLA 190260 Degrees j—— HAND MOLDING

MASA ' I
1112 to 4 Minutes {fat cakac) : ) 2

e BSSE RLT 4 —D (EERE)
%54 MIVT 1 —2 v DFFERE (Biskiwski 2008) Figure 5.5  Tortilla.
Figure 5.4  Recipe of Tortilla.
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Figure 5.6  Examples of the various metates and manos.
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Figure 5.7 Pictures of all types of Manos before the experiments
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Figure 5.8  One of the flint cones used Figure 5.9 Knapping by stone hammer
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Figure 5.10 Plane and cross section pictures of the convex processed manos
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Figure 5.11 Alkaline treatment of corn
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Figure 5.12  Snapshots of the experiment
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Your name:

The bubble of metate: alittle / middle / much

The bubble of mano: alittle / middle / much

The number of this trial:

Conditions

1. The species of maize: Flint corn / Sweet corn
2. The condition of maize: dry / boiled(wet)
3. The type of a mano’s surface: flat / convex

4. The slant of metate: flat / slanted
Weight of maize (before a trial): g

Weight of maize (after a trial): g

Trial time: ~

Your comment:

8513 KRERCAVCEEERAT

Figure 5.13  Recording paper used in the experiment.

E51%R HETRBRINTNAD U EAODDVEERREBDORDER

Table 5.1  Corn amount before and after trial, and reduction rate after the experiment.

;1T oAk | ATaiboEnalE(g) | HiTRboEDaL E(g) | BAOEDM)
1 E4 70.2 3051 43
1 fh 70.15 236 34
1 & 70.23 419 60
2 E4 100.1 75.76 76
2 th 100.15 76.83 77
2 < 100.2 878 88
3 % 100.7 76.31 76
3 th 100.57 7264 12
3 b 100.21 85.25 85
4 % 80.16 529 66
4 th 80.06 58.4 73
4 b 80.08 68.66 86

FETRO b EODVEREME L TR TE LD DHZFHAIL T,
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B514K EMOBBER (1 @BEHTH)
Figure 5.14  Pictures of mesas at the trial 1
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B515K BT E (2 [@BETE)
Figure 5.15  Pictures of mesas at the trial 2
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E516K EOBBEE (ZEBEITR)
Figure 5.16 Pictures of Mesas at the Trial 3

119

1:10 %%

2:20 DiZiB%k
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1.10 @Rk (EHhSAES. . DOIE)

3.30 93 (EEET ) & (B SRS, R, DOIE)
B517TR EORBER (4 EEHETR)

Figure 5.17 Pictures of mesas at the trial 4

£518K MIRPICHEAELT/
Figure 5.18 Mano damaged during processing
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e E AIRIEAICA L THEIN Ty & LTo
ROMEPAREED M F I 5B D T g¢

NI

F1E FTHIC

SRRV & &, AdRICRE NTAEAYRED 5 T ORREZH#EE I 2198 C. [EANRICHE D < BREHEE o FL7E
ZAEHRBRITKRD B EDTH B MAREBRIMEAIR & HAE & OMBABIfGROLEZHIIE L, E S NS AdrDf
k72 — RS 205, A OFEENT N T ML L TRIFRES N EDTH B, —J7. KPR
75 EOHIM T DOHEEIC BT EPHEIR, 5 2 WIKER EORENEE L ERZFHDO END B, Tt A,
DY G LN, WNERE 78D AanDOIEEE OB TRACALE D 5 72 DEEZ IR E LS,

AREROBEIE., HHEDH THEE S 2800 LY & UTOARDHE - MERIREEL . AR L D DI RUIVER
MEDHBRZEHEEMCTZI L THL, AR IICE O TROREZAETE IS T L&, YLD AMF]
HARZDOERZEZS)ATHETDH S, LA, EHEARZSEBOWZ EMNINLENATRENE, KEDE
BRI AP L2 B ST 5 12D DB OFENRE S NSNS TH S, ROIRGE & HUINER T & DB
FRICDWVT, Keeley (1980) &, ##HEMEDARDEIE LIZARTIIIGRANH X DB E NIEWT Lz2fEh L.,
Vaughan (1985) &, BHNT8MAMMELIcA MAF LT —EY FOMIE, ZOBENS, FARKD LR
DIGEMENT EZ2f5HI LTS, & 51T, Vaughan &, FIEARDHID TH U 2ERIIIGAEARDY G L HEAMRIC
FICTHBH, EATATHEAE NI ARSI > 7GR OISR RN T2 2 L 2L Twa, —/7.
HARICE T 3517028 Tld. ROIRRE EMU/INVEIRE & DBIRIZIEE A EFERENTVERY, £ T, KOWE &
KRB SAFAGE LT HRRZ B TR0, N5 MR E OBRZRGTS 5728, AFERZTE LT,

B2 FHRTTs S L

1. SAFER

HEE A 16 f1. BB 16 510G 32 MO Z BT x> fce RORME « MEIZ, MEARE LTAF, K
A/ F WEARLLTYThY, aFTEBEC, ZNTIUERD 5 EERE Tk, K LTz, BRI EREET
Diel LB MERE 1 MALLEEZER UL KIEIZFEERRTOR 1 A ARKEEIC RS TKEL 8 DZHE LT, £ LT,
CNSZMHAGDE . FIEIOR, JKEIOR, SRR, KIEEARDPUSF ORI LT, HEES & BiEA
DI ES v ShalAoY

—J7. TNXTOMAYRIZROBERIZ, BN R DTE IS BN T OREE DIKDIAED RS b2 T &%
RELTHEO, HEDKED. BARDEARDND BN K > COEREEBGERENC x5 e FHlENid T eh b,
TESERICIE CTOGRI D FEE DR DZA s E2 TR T 50BN D 2 L E R T, Ko, AL TFATNERY
Z0EE. AtrDEH TSRS NS CORIAORMICHE2zEXEI e EE e, £ T, LEdomsk
fFZZN T, sawing 2 1000 A ha—7% (LAF, st), 3000st. 8000st. scraping % 3000st D 4 FADE %
BTES T Ll Ul sawing (3. Mg & FATICas 2 8 EE) 5 2 (LD T 1 1EH T 1st TH %, scraping &
PITENSH UISIFEE L 7525 K5 AZ L TTHIK T e THRMERZREWMAMETHZ T LMD, Istlik
i 1R TH 5,

2. LRl
FERIE. 2018 4F 7 A 23 HICHILRYASOHE G RME 406 S5 TEM L7z, BME 8 M ZNZNHINTY)—
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SFMFOHEHAF R EEG 7242 U, sawing1000st. 3000st, 8000st. scraping3000st #% 1 s, &l 4 5
DEBZEBTIR-> Tz, ERICHTz-> TE, EEDEBROBE. (FHELLEROFEZHH LI, —FICEHZRH
B UTee B IYNEAURZ DFEE T, MFRBBEZ MO TARES 2R E Ule, FiadRE, BEEEARDL
TS INERTRE) ]« KRR, R URETENT 77 > B R, BREAIZILmERE T, FEDMERNY v —H
BATRCHRIELTR TH %, sawing [FEEICESR L THIN LY ZE#YI D 9 % /510 TIE¥EZ B TR0, scraping
RO R > TREZHIS X SIS LT, (FEBPIL, sawing TIRIERE LIV DEYID,
scraping T Xz 305 4 IUYREOHID THD ., AMOHEPHNICE EX>TW5b, 8 M 7 #4474 8000st i
HCTERM & x> Te7zs, FEDIEERZ BTICR bR > TR D¢z L 7,

FERNAL, BRI — FICRCER UTc, SR — RGBT, F28R, J8R-adis . #n LY. #n Yot
KA, AR OBEL, 1E2EE (A ba—2%0. WEDORAMND D HEROEHROGEICIERHE, MHEANAD
SUMBORNELEZT ) =NV FTEES DA, WEMPREIICIE, YINKOZ(L, MNEOBARRNE ED
AL« FiZ L AT 2T L& Uiz, 72720, RN TNEDOZMN: « ATRNT RTOE O A — R TREMICH
ASNeHITREL, RADREBFEIET %, £lo, MFEEORT I LYK E Nchn LIEZ B HEIC TRl
L7z (GE6.1XD

45 3 Hi KR

. BB

EE/TJEE TGRS B EAMEE () oS ZAB B X M) TH T W, MAfE#%IE 100,200,500 5 TH %, HHET,
WIRK O 10 )L —XTHasZ B U T, MyNHEERR 825Gt Uiz, Blgchiz> T, AEIENR T 5
VTUHH LT, KERESZRE L, T2/ — )V TFROBRESF 2Tz, HREICDW T, BRE. HINE,
WUNHIBHE, MU ERE Z G S e Utz SUNHIERRIGERNZ MR ETH 20 (B8 1981). Sl
Z 9 LTERtBkERRIC Wz THE ST, SEOEE Lz,

WUINEGRANE RS BEEAMAETH 5. HEHARHILKAERIETFT —LC K3 214 75003 (R - Fl5
1981), HIEGIIEEBEONIRME A (HEE 1986) ZHAEL Lizh, FEORIcHiz> Tk, FEEHD
@M 2SR L7z (Yamada » Sawada1992, RFH 1993), GEMMIZEMBIH T 2V A XS (LA ~—+t
JuAR) 2R L. SREOREZ MIIORT DT ZEIRL TR Lz, 510, i EE T ARG Kz
BlhoT ke Uiz, @EBMBIESAFRENRVED, g LIEGEICBNTE L —Hic ULMMESLEDE

oW ZTT, BRZTLLENDS, 1Ay FHTOEKN S ZHBKOEBEZRR L. ARG 7  Helicon
Focus 2l U TAKEGEZIEK LTz,

2. FER
DU, BHEHA, BEAOIET, TSt LICBSE R 23T %,

(1) B S
EIREA (XF) :Sh01 — 04 (62K, F6.3X)

B A sawing @ ShO1 A5 Sh03 Tld, MO Wi THUNERM 2R LTz, YR Sh-B & & 2 %M,
%Jﬁ_”éﬂ% K OTHNZE DL IZRAZHBEH 5N 5, ShOL & GRSy FHEFE LI CDRRETH S (B

CBUR TBE) ZI89), FRIRNERERE FICEIROEOMRED SN, FRE LT, #AYZ Sh-BIic bW

ﬁklﬂrﬂu@%%’@%*ﬂb\fﬂ(ﬂﬁc‘:&oTb‘% (2)o ShO2 IIEERNZVICEL D 5T, YEREFEEE D Sho1
KKV (3)o YERMOF#IZ ShO1 £ H5ET % (4), ShO3 IFVERMIME S FzE L, KA IR 5 M,
STINTIIBEIRDFRIRIEN RS 515 (5. 6)o Sh04 1 scraping Il L7z, Mg THIREDERTE (7). Wi
HICHAADH O, RHEEOENRTENEBRATEEZZH (8). st I RNHTSH %,
AGEEA (RF) :Sh05 — 08 (64X, £ 6.5K)

HE /5 F17Y sawing @ ShO5 705 Sh07 Tl A& CHUNEIR I Z RS L7z, Sh05 &, Ade&im DM
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AT CHERE L TGRS FONERE U, ke LT EIRD iz md (9), MURRIGIER. 7T, ZD
i & REICHHZ MDD BN S T e S, SEREOXREIFHOEHEZRd (10), —H. Sh-E2 113 A,
YR G AR R ORISR AR S, Wi DA DE < Sh-B OHilE TR RNETH A 5, Sh06 3R
A EDOTRLIFEET S, BTN W SN EGRT, FRIREEMM T, Sh- BXA T LM, /3y F Ok
BIALLTERVIEETHS (11, 12), ELHEMHETEHWEIEIZ RTEDONHD (13), THEX
THUIM ORBELEZ 5N %, ShO7 EWHIAAL . KEDWHESIEOCRENRELTED, BXATTHS
(14, 15), Sh08 (& scraping IZffH L7z AEOMERTHUND Sy F2 it L7zic & EX o7z, AW
HMNEERIERE B ZA TORINASND D (16), fwv Sy FD Tz dbFHlisakamid TE a0,

BZIEEAR (07 3) :Sh09 — 12 (B6.6 K. FE6.7K)

T/ AY sawing D Sh09 75 Sh11 Tld, A il THUNEIR I Z RS L 7z, Sh09 &, ek Dm
FTCYERE Sy FHERLEN TV B A, #ESIEHEA TRV, FRIRERECIR, SFT T —HTld & m OV YR
mbEAHENED (17), FEELLAFITIEE S M EERIMNHEETE (19). Sh-B &9 %, Sh10 Tl /Sy F D
FHEHEA TV B D, YEREIEAERRAE O E 2 o m U, @ik, fEROBBlZR9 (20), 200 5T,
B XA TORHETH ALK, 15N RREDHERTES (21), Shll TEMHWEREWAD 27 L (22),
MW EMIEB XA THFEET 50D 5 (23)0 TEREMIC LR OBMHBEN LB EL TH D HiE
EZNE DEBOFEENE LRV, Sh12 & scraping I i L7zhb, A2 O CRRm Z M Lizic &
EE o, AV S EERMEE B 21 TORMMBALNS (24),

NGEEA (343) :Sh13 — 16 ($6.8F. F6.9K)

T/ AY sawing O Sh13 5 Sh15 Tldk, MO M CHUNERIZ iR L 7z, Sh13 (G ER M H
Z, HHITENE LS L 50 MG/ Sy FDVERE U C—E O Z 56 5 h . JERE O /303 s
DTHB (25), FIRBIRBIROEDHH O, 200 OB TE XHICOPMINRDENS (26), Shl14 iF,
FEREZVEDOD, HIREOKNE Sh13 LRI TH2 (27, 28), Sh15 TidR < FiE LIEREA T /)
9 2 RNNED 5N % (29) . EAETIEZ 5 LIFEERBZ IR L7 (30) T OHEIFAIGIZNIRT & fadaXkmin k>
THZBo BRI TFEZEONHOEED ., JERHOXRIIIEENTH S, WHUIEB XA 7T, HiE
LAl A ZA4 70> TERWAE LRV, Sh12 1d scraping I L, ABIRHE > Z Ofd - THIR
Mzl U, FEER TR, REMESNLRD, DHATEDHSH B X1 T LfliEns (31, 32),

(2) R
1Ak (R4 ./+) :0b01 — 04 (£6.10K. F6.11X)

BT sawing O Ob01 A5 03 Tld. A CHUINGREZHERR L7z, Ob01 &, MUNHIBEHER A% L
THIWFRIRIE Z 5 YCRI A HER T E 2. R DOFEZEL DKW Ob-1 XA 7 L& L (33, 34). wfflizx
RIS ER UV, Ob02 (3 MRIA CIEHE O WS B BIC KD b 21 T2 Fihk & 3 ZHURIEDN AR E 1T %,
YEREE, WAL\ SN ERIEREN T 1 v ¥y =72 EDFEAN S FHEICILN > THED (35, 36), Ob-B 21
T LRI B, HEEITABIBIR R ORFENHER S N (7). FFEIC X > THE UM DFHOBRIRIE DI & 7% >
T=rlREMED D %o Ob-03 1&, Ob-B XA TDYEREAE SICHEE L CHINICIAA % (38), Ob04 & scraping I i
MU MgTEREMNHEETE, Wi ALANH D, RBWENRENEBEATEEZS (39, 40),
AKEHA (KA /F) :0b05—08 (F6.12K. % 6.13K)

HE) 7 A sawing 0O Ob05 705 08 Tld, Mgl CHUINERTZT#ZE L7z, Ob05 &, THh®HTIELD b %
A THIRENRKRICHE LU THOE 2% (41), TR A /T TR0 5Nz REORIEIC K > TE
U7y & andif & OFEBROKR L HEMIT 5, FRIKEOHICIZINROF XD E D EFEH 5N (42), T
OHENZESZRFT %, MR ERITE L EFIC K O KESEREL T3, YERMAIE TN S EIRERERIEOR TRD 5
N, RIS Z BUCTWETENDS Ob-B XA 7L EZ H5N%, 0b06 &[] UK TE SICKERAZDRTE
EEEREDKIIBNCIR S (43, 44), Ob07 TH. T LIZRHVEREREEED ONED, T OB, Wimh
HL < LRI 5 075 Ob-B & A T O INEIRTE O JL N 5 IR Z W (45, 46), AfRDEFREL KHBTZ A L
ST, MINVEREICEZEDTH S, 0b08 i scraping ISl Lz, Mg THRMMNTER T E 2 DFELE
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RS (A7) AV S REE E B XA TORMIZEES 5N 5D (48), ThLLEO#EmET DA L,
EIREEAR (5HY) 10009 — 12 (B6.14K. $6.15K)

) /T sawing O Ob09 A5 11 Tid, Akl i TH/NEINE 2 iR L7z, Ob09 Tl 5 7 CiRiE A
IR 8 B DM, 5 LIHPETERAE T ¢ v ¥y —DO@E DR EFANICHMT % (50), FERIEIFK
RNICHARZ LIEAELS EEH O S MiE a 24 THEV, £, F4F /FTROONT KD &, REOFEITIZ L
A ERRD BIIR YERENZALOETE X & DR 5 Ob-B 2+ 7 L¥lfrE 2 (50), Ob10 % 0b11 Tid, fF
FROBEINCIS COURTE O FEADIAD O AT A, RO &L TH O (51, 53). £ OMHHIR
JESO K D& 7% EDIRILE Sh09 & HAMICH U TH S, FiRIIE Ob-B 21 7 ThH% (52, 54), Obl2 i
scraping ICfiH U7z AR OBEREIZRED 5N 2D, YRS ARFEE TEFEE [P ERIE LR & O ARRAET
INBRICERD ENZRETH 5, NFRHEOYERI OB ZHH T, Bl HICKIMEDN RS 5N 5 (BH 55,
56)c FEIRMENTIIALOEIE W S ARER R E B XA TORMIIFED SNZH, /8w FH/NEL FNLLEDH
LT LY,

KEEA (¥5HY) 10b13-16 (FE6.16 K, 56.17 K)

BT A sawing O Ob13 5 15 Tl Aigili il THUNGRIE 2R U7z, Ob13 TGN AN AHEPHIC A
PERMZHDRL LTS (57) YERMEIEH OETE & 28 5 aKEiN 5 Ob-B LHIWid 2 (58), MIKIEIED
ZATIMERTH 2D, F4/ FTROSNTMWHICIHDOIANEDIF T <R, e, F4/FTROLNIK
575, REDHFEEIFEALRD SN, HIBEH ORI AIRDEFEL KRE L BINTY & DEBIC K B D
O DR ENMRKENEEZ SN S, Obl4 (59, 60). 15 (61, 62) THLIKWIFF L THSM, Obl13 KL E
YERDAGHMNE SICIED - 720 R ANBOERENIE Z % 75 & OIRPUIIARE TIE 7R < DRICIEERD BN IS
UTHAEDNFEGET 2D TRAEEZ S 72, BINTYIASRDOSRIFIC K > T ERATER OB ENRIRIC #% 5
TEMSIMMZ %, Obl6 13 scraping I L7z, MBROEEFE (63) & Mk LONIRME (64) ZiERTE, Ot
NN IEALOWTE M 5 K72 E B 2 A T OREDRD 5N 5,

A B

1. RO - IRE L AEIR

SEIDOFETIE, FUB XA TOHT S LRNREORHVYEIRM &1 57RO 2 DD 5Nz, H
HEATIE, SRR (AF) /KEEAR (375 F) sawing DIEERNVDRNE DK OV YERED D 5
NBMEAD DB, TUF, HOIERIIIEFEC X 2 RHOUZEN VIR T, AARDHHZ MM A > THE D,
fiR & UCRMIMOMWERIIC R > 72 e EZA B NS0 T LT, MEEEDNZ A DERIMIEET 5 LRI S
M7 %o FERE ZRIDRBEFEFIC BV T EGRMDOFEEL L KMDEHENE S ICBHRNH 2 b N %,
L7eh-> T EHERODINIC B TRImOME & EOMMZFTY 21cid. JORMODFEEL & OBIFRICREL
725 AT, W%%&%b%%ﬁ%£%ﬁnﬁfééjo

—F. BREDOZA T2 RZ L BADEG, REMESNTE, BROBKEDNRDENZ T —ANZ UK
9L%£K%oik\%MLO7ﬁm?h%m@X#f%éﬁ\%ﬁﬁ@bf@%#f%ﬁ@ﬂéﬁﬁ<F—A
RZ2RHLTED, TS5 LIEREDAROMEEPIRE LT D S ATRENDH 5, BIARIEADEILWEED 2D,
HIC & o> T, SRIREDOIIZR D 2 A FISEWEREAE R E N, RE DO AFIEAEROBM AR E THid 2 /-
B, XOAADROKIHDIEGRDELE NS LEZ D L. HAHFE, MELCRMEE OBRL AN 5
CENHRETH %,

A TR OKEIRAR R4/ ) THMBREREDOHIENFEAE L, £ DR KROWELD b 2 A THUREDFAE L.
RO Z 2 Uico EDRA/ FTHAKEENT, EHICRIICTE S TR, Ads e T e o
PRMRGEEPH DR T 2 BRI O E I U7 RER, ROREWNVE U REED S 2, & & & & RmAHImIKI
WHHM BB Vo Te AL UTHO I Z EFES I TR GRIAER E NS (HE SN, Leh->T,
YERMEDTTIWAARDEH L D BN N2, Ko, BUNHBETA U7l bk & O - HEIC K 2K
HOWE EHEE S NS BRMHEICEDS5ND, FHIZ, FHTKRA / FADIEET I OHENRD 5N, 5
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Rtz 2 A Te R 72 B 755 T LT, JBHERZ & D EMICHEHTE 27— 203650 LNk, X
Too WA (25 12) TIROGRIADILD D WVEFTCREN T, YERIImDONIR A E LERIE» > 72, TN
& DI T &0 S R THEMNICHATZ 2HRTH D, TNHLOMAIE, & SICHBBZE®I T LT,
Z OHBIBIRZ K O EFIRE DL TEHAREMEDDH D SBORETH 5,

2. RECET 2 BRI & T ORDEK

T C TR, fAasDYINmk & HUINEIRE & OBIRZIETT %o MERDEIHTUNKRNEE LW SFTROSH > Tz
fdnld, Sh02, 07, 08, 14, 15, Ob03. 12, 15 TH %, DS B, Sh02, 08, Obl2 TIIIEINTH DFEEN
WE U LKL, Shi4, Obls TEIE CHANTHID &K O AR SR ORR K DGR FEE LIz LIdWVA X
WIRILTH o> Teo FERMIDFZELDEVAKIDZ T, MENDYINKROBEE NMERIENIZE VWA DT NG,
FEERESEE DYINBRIC NS 2 & & ERPEDTE I IZBITRN D 2 ATREME 2 45HI T & 5. (FEE DKL B YN,
FaRDBEICBI 2 FICA TH D, TOTILA AR EMMTY)E ORIC TR BEHENETTWS T 2L
TWBEEALNET NS, WINEREDIEMA =X LNERTHZ L ZEET 5L, YNKTabbF
JEZ EFCRIDFEREE & ORNIC—EDHBEMUEE NS Z LIZEHNEEZ BN,

HOHT TLHLRE

SEOFEEZ DS UT, #LY)TH 5 ARDIKEE & WUINEGIRE & OMHBIBRZ N DD S5 T N TE T,
iU, RBEHOEREH-> T, TNEOMBREELBIEATTH B, o, SRIOFERO FIRN IR ED) /5 H O
sawing (&, fHOBWEICLENTHER P TY) & OBEMMBA AL, RLECZDBRBE VI MELH S, Sk &
ez REL, Xoaryho—)V Uz EML T, TNHOBGREREET % & & &I, RMOMHBEBGRE
BRITZCEDHETH D, &MFoay ra—cDOnTWVaIE, ARSI, Rk, AL LIZARKDOERE R,
HkE, KR LU TeAM OEKEG EDREDRETH > T SHDFEERTIE, TNHOT— 2Dt HETH 5,

BHETLBNT2 LB ROREIFLRFROREMH L S BEDZ T EMHEENS, Lich> T,
TnrS LORFHCH 2> Tld, BIFEFEDSBIRT 2 ENE DD THENMDENEEZIEND, TOHITDONT

. SHEOEBR TR TELT ., SHBROFEE Lizu,

EE G
BEETE - 7% 1981 TEERIG MO FERMEANENZ:— R v ¥ a b & UBReHEE O A— ) TETFMEEE) 67-1 B
2 pp.1-36

A SIE 1986 MEMEAHASROMAIR—RY v ¥ 2B 2 KBt — T35 22 pp.51-77

IR 1993 TAZHERIRITIC B 2 2RI | (B HAC B0 23R —fHEE A0l (D —J #EHEERPITT pp.76-84
Keely, L. H., 1980. Experimental Determination of Stone Tool Uses: A Micro Wear Analysis. The University of Chicago Press.

Vaughan, P.C., 1985. Use-Wear Analysis of Flaked Stone Tools. The University of Arizona Press. Tucson.

Yamada, S., Sawada, A., 1993. The method of description for polished surfaces. Traces et fonction : les gestes retrouvés Colloque international de

Liege, ERAUL, 50, 447-457.

125



Experimental investigation of the influence of wood conditioning

as worked material on formation of micro-wear polishes

Atsushi SAWADA

Abstract

Woodworking is known to form B type use-wear polish on hard shale or obsidian stone tools. However,
correlations between wood condition and detailed features of lithic use-wear polish have not been adequately
reported. The author conducted a woodworking experiment of to clarify correlation between use-wear and wood
conditions such as hardness and moisture contents.

For this experiment, hard shale or obsidian flakes were used for sawing or scraping wood containing softwood
such as Japanese cedar and Magnolia obovate and hardwoods such as oak and konara (Quercus serrata). Their
condition was dried or soaked. The quantity of work was divided into three stages: 1000, 3000, and 8000
strokes. The experiment results showed the following correlations between wood condition and micro-wear
polishes. On shale experimental specimens, sawing hard wood produced ridgeline-like striations on micro-
polished surfaces. Sawing soft wood developed very smooth and domed profile micro-polishes. On obsidian,
sawing soaked soft wood produced micro-polishes with many wide and rough striations. The distribution of
polish tended to be limited to high-profile places of stone surfaces at sawing dry hard wood. These correlations
are insufficiently strong to identify the wood condition through use-wear analysis. Therefore confirmation must

be done through additional experiments.
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¥
HERE FRPON (XF) sawing HERE ZBEEA (D355 ) sawing
Shale: dry soft wood sawing Shale: dry hard wood sawing

~

BEES KEEA: 075 scraping ==ty o 7J<‘}§ :RFA/ F sawing

Shale: soaked hard wood scraping Obsidian: soaked soft wood sawing

72K (/R4 ./ & ) Dry soft wood scraping B2 J2FEK ( <= /7/) Dry hard wood sawing

v

IKEEA ( AF ) Soaked soft wood sawing JKGEREAR (5 73) Soaked hard wood sawing

B61R RBRESEIEMIMOMIE

Figure 6.1 Scenes of experiments and the markes of woodwork.
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ShO1: sawing 1000st.

Sh03: sawing 8000st. Sh04: scraping 3000st.

— TISROERE

B EOERE
........................ wgggﬁﬁﬁyﬁ
KEREDR —_— M RREOREICLS
01 TEEPYNKIEE B DT, NCENEHEDRENE 5Tz, Bolz kW BVENTE T,
0 1500 %25, HEDYNEL T, 300st, 2000stTHTIENHEUT,

03 900MIFIfR TRIEMMIN, AT ET, ROBZYINGEY, NTENTECEFY TEHYHY
) ﬁmtff_o

AROEME, Hlo RO DBEIGEVIREEIC R > TV, 1A Ma—713K6% F,

Sh-04

$£62K REAOKR (FERHWAK) :Sh01-04 0 S=80% sem
Figure 6.2 Experimental specimens for dry soft wood: Sh01—04.
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1 ShO1 #ZM§#A : XF sawing 1000st. 100 5 2 ShO1 8ZJ&#K : XF sawing 1000st. 200 &
ShO1 Dry soft wood sawing 1000st. 100X. Sh01 Dry soft wood sawing 1000st. 200X.

3 Sh02 §zJ&#K : ¥ sawing 3000st. 100 13 4 Sh02 BZJ@EA : AF sawing 3000st. 200 1=
Sh02-2 Dry soft wood sawing 3000st. 100X. Sh02 Dry soft wood sawing 3000st. 200X.

5 Sh03 8Z)&#AK : X+ sawing 8000st. 100 13 6 Sh03 BZJ&#K : XF sawing 8000st. 200 &
ShO03 Dry soft wood sawing 8000st. 100X. Sh03 Dry soft wood sawing 8000st. 200X.

7 Sh04 B2J&#A : R+ scraping 3000st. 100 £ 8 Sh04 EZJ&#A : R+ scraping 3000st. 200 1%
Sh04 Dry soft wood scraping 3000st. 200X. Sh04 Dry soft wood scraping 3000st. 200X.
100pm: 100X
%63 EERAZFOM/INERE : Sh01 — 04 100pm: 200X

Figure 6.3 Micro-polish on experiment speciments: Sh01 —04.
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, 3 !\ |
Sh05: sawing 1000st.

Sh06: sawing 3000st.

Sh07: sawing 8000st. Sh08: scraping 3000st.

AR
————— BXAAOERE
........................ e EAE
FEFIERM : RBEDBEIC LD

SESEDFTE
s DT ORI, EAIDA00CCHTE, ST0SGI ORI E < KT
1700st2 9 E-ED YN TV BEEDN R o Tz, ATIENEZLALN, Yol iLkh, #LHT
06 |¢ 25T, HIDEL TV AEETHB, 400st, T00SLTHTIEN,
a7 000, TR BRI, RO & < o
1ENCEDTIRIAL Y F, RORADNEELNTIEL W otz TEERTRL, B ThoRE

S$h-08 [REDHNERVAT, BFEETIEZIEZLTVAHIG HRIZICRIEN AT, SIKEIFTIRPD
IZSVOT, HFTR-T, MTBETIEEL,

% 64K EERGE (ACEFUK ): Sh05—08 0 S=80% sem

Figure 6.4 Experimental specimens for soaked soft wood: Sh05—08 .
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9 ShO05 ZKE#A : XF sawing 1000st. 100 & 10 ShO5 ZKCEEA : XF sawing 1000st. 500 5
Sh05 Soaked soft wood sawing 1000st. 100X. Sh05 Soaked soft wood sawing 1000st. 500X.

11 Sh06 7KGEHA : AF sawing 3000st. 100 15 12 Sh06 7KE#A : X+ sawing 3000st. 200 &
Sh06 Soaked soft wood sawing 3000st. 100X. Sh06 Soaked soft wood sawing 3000st. 200X.

13 Sh06 7KEEA : XF sawing 3000st. 200 1 14 ShO7 7KEEA : XF sawing 8000st. 100 &
Sh06 Soaked soft wood sawing 3000st. 200X. Sh07 Soaked soft wood sawing 8000st. 100X.

15 ShO7 ZKE#UAK : XF sawing

3000st. 200 1z 16 Sh08 ZKGEERA : AF scraping 3000st. 200 13
Sh07 Soaked soft wood sawing 3000st. 200X. Sh08 Soaked soft wood scraping 3000st. 200X.
100um: 100X
B65M RERAIBOMINNRE : Sh05 — 08 00y 200K ———r

Figure 6.5 Micro-polish on experiment speciments: Sh05—08.
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Sh09: sawing 1000st. Sh10: sawing 3000st.

g
]
)

Sh11: sawing 8000st. Sh12: scraping 3000st.

—> FTHADERE
o————— EXAHRADERE
........................ e EEE

FERRRL : REREZEDREREICK S

REREDR

g9 |00ST Z05, ACENCHEAECTR. T00SGA B BT, GO0 SHIIRIB T
Sh-10 HTENEDEN, 1700stED S YIBENES 17,

600U E C A RIVE UTe, 4000sUUMk. MBS (M) RALCHBAREAT, REECHN
ST BB EBE T, MR D VRS 1%,

12 [ARA—ZBHBLYF, 200005, SHURIE BT,

66 KB (EIREA ) Sh09—012 ’ S=67% "
Figure 6.6 Experimental specimens for dry hard wood: Sh09—12.
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17 Sh09 ¥2}@FFEAR : 07+ > sawing 1000st. 100 & 18 Sh09 ¥2/EFFEA : OF > sawing 1000st. 200 &
Sh09 Dry hard wood sawing 1000st. 100X. Sh09 Dry hard wood sawing 1000st. 200X.

Ty RN S

19 Sh09 ¥z}&FFAR : 07> sawing 1000st. 200 £ 20 Sh10 #z/@hEA : O+ sawing 3000st. 100 &
Sh09 Dry hard wood sawing 1000st. 200X. Sh10 Dry hard wood sawing 3000st. 100X.

21 Sh10 ¥z/@hEAK : O+ 5 sawing 3000st. 200 & 22 Sh11 ¥zJg@hEA : O+ sawing 8000st. 67 {3
Sh10 Dry hard wood sawing 3000st. 200X. Sh11 Dry hard wood sawing 8000st. 67X.

23 Sh11 #2/@hEA : 375 sawing 8000st. 200 1& 24 Sh12 &J&FEAK : O+ scraping 3000st. 200 £
Sh11 Dry hard wood sawing 8000st. 200X. Sh12 Dry hard wood scraping 3000st. 200X.
100pm: 67X
%67 RERAROMUNGRE © Sh09 — 12 100UM: 100X memmmmmn

100M: 200X e—
Figure 6.7 Micro-polish on experiment speciments: Sh09—12.
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Sh13: sawing 1000st. Sh14: sawing 3000st.

Sh15: sawing 8000st. Sh16: scraping 3000st.

> FIAAOERE
BEXABDOERE
........................ WEs s ERE
= BRI : REREDREIC
%%ﬁ%@}jﬁ% {EFAERAL : SRERE BIT&D

13 700~800stEED S TINIEAE B I3 U, 1000stBICIETINAE AR o Tz, HE2~33Y) DIEN T
i 7o

1400~1500stED L YINIKEATE B I U, 2000sttHICIZTIN AR UN R Bo Tz, 15005t THO—HH
FTLEN, BOADEAERO TN fo Tz, 30005t THTEX K3 ) DA TE T,
300~400stTH TIEh, 2500stED YINIEAE L o1z, 4000stT, AN TOMRT 20224 %
15 g o33V OENTERBE DT, NEICADEL K5,

1A MO 2 850y F, S0200s0C A CENIVEL. Z0BIEIE 10005l A< TOEN
Sh16 gz 1 o,

Sh-14

68K LERAR (ICEEA) :Sh13—16 0 S=80% sem

Figure 6.8 Experimental specimens for soaked hard wood: Sh13—16.
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25 Sh13 K&EEA: O+ 5 sawing 1000st. 100 & 26 Sh13 KEREA: O+ 5 sawing 1000st. 200 {5
Sh13 Soaked hard wood sawing 1000st. 100X. Sh13 Soaked hard wood sawing 1000st. 200X.

27 Sh14 7/K&REAR : OF > sawing 3000st. 100 & 28 Sh14 7K&REAR : JF > sawing 3000st. 200 1&
Sh14 Soaked hard wood sawing 3000st. 100X. Sh14 Soaked hard wood sawing 3000st. 200X.

29 Sh15 7KEREA : O+ > sawing 8000st. 100 & 30 Sh15 7K&REAR : OF > sawing 8000st. 200 1&
Sh15 Soaked hard wood sawing 8000st. 100X. Sh15 Soaked hard wood sawing 8000st. 200X.

31 Sh16 ACGEREA : IF 5 scraping 3000st. 200 13 32 Sh16 ACGEREA : 45 scraping 3000st. 200 13
Sh16 Soaked hard wood scraping 3000st. 200X. Sh16 Soaked hard wood scraping 3000st. 200X.
100pm: 100X
F6I9K RERGIRROMUNRE - Sh13 — 16 100um: 200X

Figure 6.9 Micro-polish on experiment speciments: Sh13—16.
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Ob02: sawing 3000st.

ey

Ob01: sawing 1000st.

S=80% sem

AL

Ob04: scraping 3000st.
Ob03: sawing 8000st. —
S=67% som
——— FIAAOERE
B ROERE
........................ MERAEREE
EEREDFTE — EFRERAL  REREDREICK D
iR E CYNKIRTE B BA o foo ATIENSRICE A, TELIHIE2~3IVEET, YInicd &
00T gt e, §5BIHAZA TR,
300~400stTHTIEFNAVELIZ U, 1000stzi#iZ 5 & kEEHRE o Tz, HIZ3~4IVRRET,
0002 \o000steiiz 2 &, T iEYIZ LV LD, BGEHIBEL IEHOKE TR TOELED)

TEHSHIN S A ENAVE U, Ficiho CREL BT (COBRcRENGY) . (FEREA 51
0b-03 | DNT. AT, Ui <ot (2000sthiTHNEA AT T) o+ 4000sti THERLIKI
HTENEL T,

1000stCADED FOHVEADRAE LS, ZDXA V7 THCENMIE LH, AVEEE
DEFCRL, ZTIMEENBERE, NTENOREEEDUAE Kol (EEROADETIR D
Ob-04 | o pkl T, BRI AZREEIL RSN, 1R a—2 K100y F, AL TERARO
[ % Cscrapingz BT Ko Iz,

F 610K REGES (FZIEEOKN ): Ob01—04
Figure 6.10 Experimental specimens for dry soft wood: Ob01—04.
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33 Ob01 BzJ&#A : R4/ F sawing 1000st. 100 15 34 Ob01 ¥zJ##A : R4/ F sawing 1000st. 200 £Z
ObO01 Dry soft wood sawing 1000st. 100X. Ob01 Dry soft wood sawing 1000st. 200X.

35 Ob02 BZI&#A : R4/ F sawing 3000st. 100 15 36 Ob02 BZIE#A : R A/ F sawing 3000st. 200 15
Ob02 Dry soft wood sawing 3000st. 100X. Ob02 Dry soft wood sawing 3000st. 200X.

37 Ob03 #zM¢#A : R4/ F sawing 8000st. 100 £
Ob03 Dry soft wood sawing 8000st. 100X. Ob03 Dry soft wood sawing 8000st. 200X.

39 Ob04 FZIEENA : 7/RA ./ F scraping 3000st. 100 £ 40 Ob04 BZJEHUAK : /KA ./ F scraping 3000st. 200 13
Sh04-4 Dry soft wood scraping 3000st. 200X. 0Ob04 Dry soft wood scraping 3000st. 200X.
100pm: 100X
F6.11 EERLSRDMUNERE : Ob01 — 04 100pm: 200X

Figure 6.11 Micro-polish on experiment speciments: Ob01—04.
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Ob06: sawing 3000st.

[  —-— - |
0 S=67%

Scm

’
B,
!

Ob08: scraping 3000st.

Ob07: sawing 8000st.

[ =— ———— |
° S=80% o

> FIARAOERR
— EXSADERE
........................ e EEE

FEFIERAL : REREDRERICLS

REBEDFRR
Obos |REE TYNRIEE DGR
Ob06 | REE CUNKIZED AT, 1300sttHE THTIENAVE LT,

600stfii TAED—ER LTz, 6200st THE i Z — KB LTz, 6500~6600THIENHED, F
00-07 |25 H1) b 1o 12
1A ha=788% v F,

Ob-08

612K REAZ (HCEEA): Ob05—08
Figure 6.12 Experimental specimens for soaked soft wood: Ob05—08.
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; - ¥ [, 98 5 : '
41 Ob05 KE#A : R4/ F sawing 1000st. 200 15 42 Ob05 #CGEEA : K74/ F sawing 1000st. 200 15
Ob05 Soaked soft wood sawing 1000st. 200X. Ob05 Soaked soft wood sawing 1000st. 200X.

43 0b06 KGEEA : R+ sawing 3000st. 100 5 44 0b06 7#GEENA : 7874/ F sawing 3000st. 200 15
Ob06 Soaked soft wood sawing 3000st. 100X. Ob06 Soaked soft wood sawing 3000st. 200X.

45 Ob07 #CEEA : R4/ F sawing 8000st. 100 15 46 Ob07 #CEEA : R4/ F sawing 8000st. 200 15
Ob07 Soaked soft wood sawing 8000st. 100X. Ob07 Soaked soft wood sawing 8000st. 200X.

47 Ob08 7KGEEA : KA./ F scraping 3000st. 100 13 48 Ob08 7KGEEA : KA./ F scraping 3000st. 200 13
Ob08 Soaked soft wood sawing 3000st. 100X. Ob08 Soaked soft wood scraping 3000st. 200X.
100um: 100X
613K REAIBFOM/INIRE : Ob05 — 08 100pm: 200X

Figure 6.13 Micro-polish on experiment speciments: Ob05—08.
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Ob10: sawing 3000st.

Ob09: sawing 1000st.

’ S=80% o
@
Obl1: sawing 8000st. Ob12: scraping 3000st.
| =
‘ S=67% om

> FTAEOERE
o——o EBEXABEDFERE
........................ MEE s ERE
{EREINL . REREDREICL S
FEREDF S
T00st3 ZICATIENAVE L7, 850523 25 L LT Bio 1o RO TR, (FEC & o CRIE
00-09 | ¢ 2 2 mihiNg - 72,
1000stE TATIENAA Uz, 1200stE B YINIEAYE B2, 1500t TH| > ) KU ARRIC TR - T2,
0010 95005t &5, )2 DICREREL S LS -7z,

Ob-11 14003ttﬁ L-/J\L}‘](— ihb\ﬁbf;o EIN i‘(t}]h% i’fﬁ%‘]’bfgo
o) | EEACHNT, RORENEDERIEE G ot BRUE D CET CRb AREA T

614K KERAOEE (TR ): Ob09—12
Figure 6.14 Experimental specimens for dry hard wood: Ob09—12.
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49 Ob09 BZIEHEA : 5 /72 sawing 1000st. 100 15 50 Ob09 BzM&HEA : 5 /2 sawing 1000st. 200 &
Ob09 Dry hard wood sawing 1000st. 100X. Ob09 Dry hard wood sawing 1000st. 200X.

51 0b10 #z48hEA : 25 /73 sawing 3000st. 100 & 52 Ob10 8zI§hEAK : 25 /72 sawing 3000st. 200 &
Ob10 Dry hard wood sawing 3000st. 100X. Ob10 Dry hard wood sawing 3000st. 200X.

53 Ob11 BZI@MEA : 5 /3 sawing 8000st. 100 13 54 0b11 EZI&FEA : 5 /13 sawing 8000st. 200 3
Ob10 Dry hard wood sawing 8000st. 100X. Ob11 Dry hard wood sawing 8000st. 200X,

55 Ob12 ¥ZJEREA : 5 712 scraping 3000st. 200 £ 56 Ob12 8z4&HBA : <5 /7% scraping 3000st. 200 15
Ob12 Dry hard wood scraping 3000st. 200X. Ob12 Dry hard wood scraping 3000st. 200X.
100pm: 100X
%6.15 EEAA DM NERE : Ob09 — 12 100pm: 200X

Figure 6.15 Micro-polish on experiment speciments: Ob09—12.
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Ob13: sawing 1000st. Ob14: sawing 3000st.

DG

Obl15: sawing 8000st. Obl16: scraping 3000st.

> FITHAOERE
—— 0 EBEXHHEDERR
........................ T GEYA =] !
fERE : REEBEDREICLS
RERE DR

Ob-15 | 2200t HYINHKAES o7z, 2000stE THTIEN, RIEME LT,

Ob-16 HiED3I~4t v F D= Uiz,

#0616 XA (KEEAK):Ob13-16 0 S=80% Sem
Figure 6.16 Experimental specimens for soaked hard wood: Ob13—16.
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57 Ob13 KEREA:5HY sawin1000st. 100 & 58 Ob13 7K;&REA : 573 sawing 1000st. 200 £&
Ob13 Soaked hard wood sawing 1000st. 100X. Ob13 Soaked hard wood sawing 1000st. 200X.

59 Ob14 ACEREA : 7 < sawing 3000st. 100 15 60 Ob14 /KEEA : >/ sawing 3000st. 200 {3
Ob14 Soaked hard wood sawing 3000st. 100X. Ob14 Soaked hard wood sawing 3000st. 200X.

610b15 #KEREA : 254 sawing 8000st. 100 & 62 Ob15 #CEREAK : 5 /2 sawing 8000st. 200 15
Ob15 Soaked hard wood sawing 8000st. 100X. Ob15 Soaked hard wood sawing 8000st. 200X.

- ] e

63 Ob16 ACEREA : &= /< scraping 3000st. 200 15 64 Ob16 #CGEREA : 5 - scraping 3000st. 200 &
Ob16 Soaked hard wood scraping 3000st. 200X. Ob16 Soaked hard wood scraping 3000st. 200X.
100pm: 100X
£6.17XK KREBRAHI[ROMINERE : Ob13— 16 100um: 200X

Figure 6.17 Micro-polish on experiment speciments: Ob13—16.
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Chapter 7 workshop2. August 4, 2018

Variabilities in prehistoric human cultural adaptations in Northeast Asia:

The Initial Upper Paleolithic, the last Glacial maximum, and the Post-Pleistocene adaptations

Kaoru Akoshima
Tohoku University, JAPAN

Expansion of modern humans into the arctic landscape during prehistoric times was the complicated
processes of interaction between fluctuating environments and diversity in cultural measures of adaptation. The
workshop aims to shed light on the territorial expansion of prehistoric populations throughout Northeast Asia,
their variabilities in subsistence and technology, and successes and failures in exploitations of natural resources
such as game animals, plant crops, and specific geological rock types in the landscape as raw materials for
tools in highly mobile settlement patterns. The interdisciplinary program entails specialists in the Far Eastern
Paleolithic archaeology, microscopic stone tool analysis, geological landscape, and diachronic environmental
reconstructions.

The focus of discussion centers on critical time periods when the strict environments of the arctic placed
selection pressures onto human populations with cultural means of adaptations. The Initial Upper Paleolithic
(ca.40,000 to 35,000 BP) was the period of transition from the discoidal core based industries toward more
efficient blade based industries. Human group mobility increased and selection of certain high quality lithic raw
materials, with deepening planning depth of subsistence activities, and symbolic group identification. The last
Glacial maximum (LGM) was the period of the harshest cold times in some parts of Northeast Asia. The ever
refined systems of cultural adaptation led humans to enlarge their habitats to the arctic and then to the Beringia.
The most developed forms of stone tool making technology such as micro-blade production, blade based
projectile points with spear throwers, with strict selection of lithic raw materials in the seasonal cycles of human
migration, with developed bone/antler tool technology, and artistic representation of figurines. With the abrupt
global warming during the terminal Pleistocene placed new selective pressure on human groups in the Northeast
Asia. Some populations invented ceramics, some groups intensified in aquatic resources to form shell-middens,
some combined hunting with cultivations.

The program thoroughly investigates these complex processes of cultural adaptations throughout Northeast
Asian prehistory, from eastern Siberia, the Maritime region, the Japanese Archipelago, and the land bridge
area of Beringia to Alaska. The regional archaeological specialists from Russia, Korea, China, and Japan
(including short term participants in the program), with an interdisciplinary team with geological landscape and
environmental reconstruction will decipher the complex processes of human cultural adaptations during the

coldest periods in the Quaternary in the coldest region on the earth.
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workshop2. August 4, 2018

All inclusive (blades, microblades, bifaces): On the variability

1
of the Late Paleolithic Tool-kit in the industries of Mongolia and Russian Far East

Andrey V. Tabarev
Institute of Archaeology and Ethnography, RUSSIA

Late Paleolithic time (40-10 500 BP) within Northeast Asia is regarded by the archaeologist as the most
important period of the Stone Age not only because of the origin and evolution of various technologies managed
by Homo sapiens, but also because of the intensive spreading of these technologies from the inland parts of the
region to the continental margins and to the coastal areas [1]. More often specialists used to analyze technologies
as separate phenomenon (blade technology, microblade technology, bifacial technology, lithic cashes etc.) [2,
3]. Our experience in field, laboratory, and experimental studies with archaeological materials from Northern
Mongolia, Russian Far East (Amur Region, Maritime Region, Sakhalin Island), and Korean Peninsula testifies
in favor of complex understanding and interpretation of the spread of technologies in a package where “All
Inclusive” . The manifestations of technologies in exact regions were connected with the natural conditions,
landscape features, composition of faunal resources, and raw material base, in other words, by adaptation to the
situation. The visual domination/absence of technologies in the tool-kit reflects the model of “cash memory-hard
disk”.

As a working hypothesis we propose that one of the Late Paleolithic technological packages was fully formed
on the territory of Northern Mongolia around 30-27 000 BP, and moved to the East via northeastern part of
China to the Russian Far East and Korean Peninsular as early as 25-23 000 BP [4]. In frames of all these regions
the Late-Final Paleolithic complexes demonstrate (depending on the raw material quality) most or all types of
technologies known for Northern Mongolia [5].

The other part of our hypothesis is connected with the possible spread of Late Paleolithic technologies in
frames of the Japanese Sea basin during 18-13 000 BP - “Hokkaido-Sakhalin Island” and “Honshu-Lower Amur”

interactions are of special interest and focus.

References

[1] A.P. Derevianko, S.V. Markin, A.V. Tabarev The Palaeolithic of Northern Asia, The Oxford Handbook of the Archaeology and Anthropology of
Hunter-Gatherers, Oxford: Oxford University Press (2014).

[2] S. Gladyshev, A. Popov, A. Tabarev, J.W. Olsen, B. Gunchinsuren, First Known Paleolithic Cache in Mongolia, Current Research in the
Pleistocene 28 (2011).

[3] A. V. Tabarev Microblade Technologies in Final Pleistocene — Early Holocene Complexes, Northern Mongolia: origin and spreading, 22nd
International Symposium «The initial Human Exploration of the Continental and Insular parts of the Eurasia. Suyanggae and Ogonki», Yuzhno-
Sakhalinsk: SSU (2017).

[4] A. Tabarev Blades and Microblades, Percussion and Pressure: Towards the Evolution of Lithic Technologies of the Stone Age Period, Russian
Far East, The Emergence of Pressure Blade Making: From Origin to Modern Experimentation, New York: Springer (2012).

[5] AN. Popov, A.V. Tabarev The Preagricultural Human Occupation of Primorye (Russian Far East), Handbook of East and Southeast Asian
Archaeology, New York: Springer (2017).

1 Supported with the research grant #16-01-00181 from Russian Foundation for Basic Researches.
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workshop2. August 4, 2018

Late Pleistocene jasper cache from the Arts Bogdyn Nuruu massif in the

Gobi Altai Mountains and the problem of its interpretation

Jozef Szykulski*, Mirostaw Masoj¢*, Biamba Gunchinsuren*,

Davakhuu Odsuren* and Marcin Szmit**

*University of Wroclaw, POLAND
**4rchaeology Department, Mongolian Academy of Science, MONGOLIA
“*Archaeology Museum in Gdansk, POLAND

A unique Pleistocene deposit of 11 jasper cores was discovered in the Gobi Altai Mountains, within the Arts
Bogdyn Nuruu massif in southern Mongolia. It was situated on a mountain ridge above the Khutul Usny valley
at a height of ca. 1,500 m a.s.l. away from human settlements. Examination of traces of the artefacts’ use proved
that at least some of them display evidence of working. The technological analysis of the artefacts revealed that
the find should be related to the Levallois-Mousterian population of the central Asian Middle Palaeolithic. The
cache from Arts Bogdyn Nuruu is the first discovery of this type recorded within the Gobi Desert. It is a valuable
source of information contributing to the discussion of the specific nature of raw material exploitation, the

dynamics of settlement and hunting strategies in the Altai region.
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workshop2. August 4, 2018

Microcores and microblades as the marker of the Initial and

Early Upper Paleolithic complexes manifestation, Mongolia1

Sergey A. Gladyshev
Institute of Archaeology and Ethnography, RUSSIA

The focus of this investigation is on the technology of micro-percussion in the Upper Paleolithic of Mongolia.
Micro-percussion is defined as the entire assemblage of lithic artifacts associated with the production of
microblades. The complexes analyzed here include microcores and microblades, but not tools made on them.
Until recently, microblade percussion was never considered a distinct trend emergent in the lithic technology
of the Early Upper Paleolithic of Mongolia. In this paper, based upon lithic materials from northern Mongolia
and the Gobi Altai, we prove the existence of microblade percussion as early as the early stages of the Upper
Paleolithic (37-26,000 BP) and persisting until the very beginning of the Holocene (11-10,500 BP). In other
words, this is crosscutting technology for the region. We conclude that in the Early Upper Paleolithic complexes
of northern Mongolia, preferential reduction initially emphasized narrow-front and, later, wedge-shaped
microcore production. Elongated cores exhibiting negative scars of microblade removals on the narrow front
were identified in the Tsagaan-Agui Cave assemblage from the Gobi Altai [1], while subprismatic microcores
for microblade production and two-dozen microblades were found in the Early Upper Paleolithic horizon in
Chikhen-Agui Rockshelter [2] along with microblades and microcores in the Early Upper Paleolithic levels at
the Chikhen 2 open-air site [3]. Analysis of materials from the Final Paleolithic and the Early Holocene horizons
at the Tolbor-15 site, along with representative surface collections and GIS modeling of site location patterns
along tributaries of the Selenga River, allow us to formulate a series of hypotheses regarding the origin of the
wedge-shaped flaking technique in northern Mongolia and the dynamics and directionality of its diffusion. We
have established that the mobility of Paleolithic and Early Neolithic groups was not limited to the so-called
“Selenga Corridor,” but, to the contrary, people used low mountain passes to comfortably and conveniently move
from one river valley to another. Also, tributaries of the Selenga River were not “dead-end streets” or “pockets;”
rather, they constituted transitional paths from upstream areas to the river’s mouth. The microblade technique
observable in the Final Paleolithic of northern Mongolia exhibits more similarities with lithic complexes known
archaeologically to the south (Inner Mongolia) and east (Russian Far East, Korean Peninsula, and Japanese

Archipelago), not with the Russian Trans-Baikal region [4].
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[1] A.P. Derevianko, J. Olsen, D. Tseveendorj, A.l. Krivoshapkin, V.T. Petrin, P.J. Brantingham. The Stratified Cave Site of Tsagaan Agui in the Gobi
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workshop2. August 5, 2018

Archaeological cultures and human adaptation during

Post-Glacial era in the south of the Far East of Russia

Aleksander Popov
Scientific museum, Far Eastern Federal University, RUSSIA

One of the principle peculiarities of the Holocene archaeological cultures in the Maritime Region is their high
dependence on the climatic and landscape changes which took place during last 13 000 years. About 13 000 -
10,000 BP Paleolithic-Mesolithic inhabitants of the Russian Far East moved to new forms of adaptation which
included new technologies of food resources exploration and tool-making (first of all, stone ones). Also the
peculiarities of transitional period are the invention and utilization of new materials unknown for previous time.
Of course, this is the high-scale production and distribution of pottery as containers for food. These innovations
were the answers on the global climatic and landscape changes along with the evolution of vegetation and
fauna. The beginning of Neolithic in the Maritime Region most of the archaeologists used to connect with the
first evidences of pottery-making. It may be traced by the permanent changes of archaeological cultures within
periods of climatic rhythms’ shifts. The comparison of climatic conditions and cultural dynamics in early and
Middle Holocene points on direct influence of nature processes (landscape transformation, changes in faunal and
floral assemblages connected with the fluctuations of the sea level and temperature-humidity conditions) on the

change of archaeological cultures in the region.
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workshop2. August 5, 2018

Cultural adaptations from the Last Glacial Maximum to the
1

Post-Pleistocene in Japanese archipelago

Yoshitaka Kanomata

Tohoku University, JAPAN

The beginning of the Upper Paleolithic period (37,000 cal.BP: 33,000 BP) in Japanese archipelago is chiefly
regarded as the time modern human (Homo sapiens) came from Northeast Asia. The largest wave of human
immigrant from the north arrived to Hokkaido recognized in the last Glacial Maximum (LGM) [1]. Although
blade/non-blade industries commonly existed in the early Upper Paleolithic period in Hokkaido, the number
of sites reflecting human occupations was basically small. After the arrival of microblade industry, microblade
technology accompanying with pressure removal method was basically composed in almost all the sites from
LGM to the Final Paleolithic. Therefore, acceptance of microblade technology concerning land mammal hunting
is regarded as a cultural adaptation to natural/social niche in Hokkaido. Furthermore, it is significant for
evaluating cultural adaptations with microblade technologies after LGM to understand variety and similarity in
human activity and settlement pattern precisely. The most apparent evolution in miroblade technology happened
at 18,000 cal.BP (15,000 BP). The artisans who manufactured microblade by Yubetsu method enlarged their
territories and exploited wider range of Hokkaido. Finally, they had passed the Tsugaru Strait and maintained
similar subsistence in the distinct environment in northeastern Honshu islands [2].

Jomon period began with abrupt warming in global scale environmental changes. People exploited marine
resources, and utilized potteries and land plants effectively [3]. As a results, shell mounds were formed along
the coast. In addition, pit dwellings with plant/wood components and hearth were constructed repeatedly in
residential settlements. Therefore, archaeologists could discover numerous tools for exploiting various resources
obtained through geographical and seasonal organization. Increase of residential sites/houses means not only
growth of population but also complexity of social relationships. To cope with such circumstances, ceremonial
tools as clay figurines and cultural systems as animism were developed in Jomon period. People also adopted
new strategies as storage/caching, social network, continuous gravels, organized hunting with dogs and primitive
cultivation. Specialized tools were utilized more effectively and elaborately. In case of lithic tools, pressure and
bifacial technologies descended from the Paleolithic age played an important role for reduce and resharpen
high quality of raw materials brought from farer sources. Traceologcal approach shows so informative traces to

explain how occupants utilized lithic tools carefully.
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Toward the explanation of Variabilities in prehistoric human

Cultural adaptations in Northeast Asia: The Initial Upper Paleolithic,

the last Glacial maximum, and the Post-Pleistocene adaptations, part 2.

Kaoru Akoshima
Tohoku University, JAPAN

This workshop 8 is actually the second part of the international symposium held in August 4-5, 2018 at
Tohoku University, the Graduate School of Arts and Letters, sponsored by Tohoku Forum for Creativity. The part
2 invites Korean and Russian specialists to further investigate the research topics described below, while the part
1 invited 4 scholars from Russia and Poland.

Expansion of modern humans into the arctic landscape during prehistoric times was the complicated processes
of interaction between fluctuating environments and diversity in cultural means of adaptation (in the sense of
White and Binford). The workshops aim to shed light on the territorial expansion of prehistoric populations
throughout Northeast Asia, their variabilities in subsistence and technology, and successes and failures in
exploitations of natural resources such as game animals, plant crops, and specific geological rock types in
the landscape as raw materials for tools in highly mobile settlement patterns. The interdisciplinary programs
in conjunction with the Center for Northeast Asian Studies (CNEAS) of Tohoku University entail specialists in
the Far Eastern Paleolithic archaeology, microscopic stone tool analysis, geological landscape, and diachronic
environmental reconstructions.

The focus of discussion centers on critical time periods when the strict environments of the arctic placed
evolutionary selection pressures onto human populations with cultural means of adaptations. The Initial Upper
Paleolithic (ca.40,000 to 35,000 BP) was the period of transition from the discoidal core based industries toward
more efficient blade based industries. Human group mobility increased and selection of certain high quality
lithic raw materials, with deepening planning depth of subsistence activities, and symbolic group identification.
The last Glacial maximum (LGM) was the period of the harshest cold times in some parts of Northeast Asia. The
ever refined systems of cultural adaptation led humans to enlarge their habitats to the arctic and then to the
Beringia. The most developed forms of stone tool making technology such as micro-blade production, blade
based projectile points with spear throwers, with strict selection of lithic raw materials in the seasonal cycles of
human migration, with developed bone/antler tool technology, and artistic representation of figurines. With the
abrupt global warming during the terminal Pleistocene placed new selective pressure on human groups in the
Northeast Asia. Some populations invented and made use of ceramics in diversified degrees, some groups at the
face of necessity intensified in aquatic resources to form shell-middens, some groups combined hunting with
cultivations or specialized in agricultural production economy.

The program continues to investigate these complex processes of cultural adaptations throughout Northeast
Asian prehistory, from eastern Siberia, northern Mongolia, the Maritime region, the Korean Peninsula and the
Japanese Archipelago, also to the land bridge area of Beringia to Alaska, further south across the American
continents to the coastal Ecuador. The regional as well as Circum-Pacific archaeological specialists from Russia,

Korea, and Japan, with an interdisciplinary team with geological landscape and environmental reconstruction
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will decipher the complex ecological processes during the coldest periods in the Quaternary in the coldest region
on the earth.

The host institution of the program is the Laboratory of Archaeology (Kokogaku Kenkyushitsu) of Tohoku
University. The Laboratory has a history of about 95 years since 1920s when Dr. Sadakichi Kita took office at
the National History Department. Ever since, archaeologists of Tohoku University including Faculty of Sciences
(Dr. Hikoshichiro Matsumoto), Faculty of Medicine (Dr. Kotondo Hasebe and Sugao Yamanouchi), continued
excavations and analyses. Professors Nobuo Ito, Chosuke Serizawa, Takashi Suto, and Toshio Yanagida, are
included in our history at Faculty of Arts and Letters and Tohoku University Museum. Accordingly, our storage
facilities contain abundant archaeological materials and these collections with original research records will
be in full use for the pursuit of the above mentioned theoretical themes, from the Early Palaeolithic period, the
Upper Palaeolithic period, the Jomon period, the Yayoi period, and also to the processual archaeological studies

of the Historic Age of Japan.
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The results and their implications of the excavation of

Suyanggae site (Loc.1 and 6), Korea

Kyong-woo Lee
Institute of Korean Prehistory, KOREA

The Suyanggae site comprises 5 localities within 3.5km having yielded Paleolithic remains along the riverside
of the South Han River. Administratively, the Localities 1, 3, 4, and 5 belong to Suyanggae village, Aegok-ri,
Jeokseong-myeon, Danyang County, Chungbuk Province, while the Locality 6 is located in Hajin-ri. Considering
the number of localities and variety of cultural remains, they have been recognized as the Suyanggae Paleolithic
Complex. So far, the complex has been investigated through 13 full-scale excavations, all salvation excavations
without exception. Among them, investigation to the Suyanggae Locality 6(SYG-6) was carried out for
construction of a weir in 2013 to 15. From the 4 cultural layers in the Upper Paleolithic of SYG-6, there were
40,805 pieces of Paleolithic remains excavated. While the excavated area is 2,838ni, each cultural layer yielded
clusters of lithic artifacts in a number of spots.

There were discovered 4 Upper Paleolithic cultural layers from the MIS 3 to 2. The Cultural Layer 4(CL 4),
lowest CL, was distributed in northwestern part of excavation. For the remains including 10,860 artifacts, shale
was exploited as main raw material, whose proportion, 94.8% is dominant compared to other CLs. It is notable
that large blade and tanged-points were made intensively, while formal tools only take up very small portion. So
the lithic composition appears relatively simple.

The CL 3 was distributed in the west part of excavation, ranging north and south. Most of 7,355 artifacts
discovered from the CL consist of primary product derived from tool-manufacturing process like the CL 4.
Even though the number is decreasing, tanged-point is still found succeeding CL 4 in addition to evidence of
continuous blade production. Moreover, it is striking that new emergence of microblade-core and spall with
prepared striking platform for microblade-core was found. The microblade-cores have atypical shape without
modification on the body. Considering relation with the microlithic remains from CL 2, it can imply how the
microlithic technology emerged in the commencement.

In addition, there were also excavated new findings including ground stone tool, line-engraved gravel which

shows change of cultural aspects by CL. Especially, the line-engraved stone with 21 regular lines has attracted
much attention as the first discovery of the kind in East Asia.
The CL 2 is distributed in the center of excavation yielding 21,904 artifacts, more than half of whole remains
from SYG-6. While most of them are primary product without retouch, blade- and microblade-related artifacts
are found numerously. Noticeably, those are thought important to reconstruct microblade production process,
given various types of microblade-core.

Secondary production was mainly performed based on blank of blade. While typical end-scrapers were
produced with steep edge on the end of blade, the artifacts include side-scrapers, burins, points, stoneware made
of ground talc, axe-shaped stone tools made of silicic gneiss, and ground stone tool with partially ground edge.
The CL 1 is distributed in the center and northeastern part of excavation. Most artifacts were related to tool-
making, and ratio of tool is relatively small. All 686 artifacts were excavated.

Generally, shale(87.2%) was mainly used for tool-making, while there were utilized other materials like
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obsidian(0.4%), quartz(5.3%), quartzite(0.7%), hornfels(1.5%), crystal(0.2%), rhyolite(2.2%), tuff(0.7%), silicic
gneiss(0.7%), porphyroid(0.1%), sandstone(0.6%), amphibolite(0.3%), etc. Each layer shows different composition
of raw material.

It is notable that obsidian was utilized only in the CLs 1 and 2, not in CLs 3, 4. Moreover, it is also observed
that exploitation of quality material like rhyolite, tuff, and hornfels were concentrated in the CL 2. Those are
thought chosen to conduct microblade production efficiently.

Meanwhile, the CLs 1 and 3 shows high percentage of quartz as raw material compared to other CLs. Among
tools, ones made of quartz are abundant. Especially, there were found development of bipolar technique utilizing
quartz, yielding pyramidic wedge-shaped artifacts.

Even though they are not main raw material, some raw materials are found used intensively in each layer:
porphyroid in CL 1, schist and silicic gneiss in CL 2, amphibolite in CL 3, and sandstone in CL 4. Especially in CL 2,
the materials were intensively used to make stone axes.

Given aspects of raw material composition by CLs and change of artifacts, it is found that raw material has
something to do with kind and quality of stone artifacts. In the CL 4 where shale is almost the only raw material,
it is marked that blade was made large and long compared to other CLs. Tanged-points were intensively made of
those large blades, as well. In the CL 3 having more utilization of quartz, size of blade appears shorter than ones
of the CL 4. Also artifacts related to blade production shows significant decline compared to the CL 4. Along with
rapid decrease of tanged-point product, there were appearances of new artifacts such as microblade-cores, line-
engraved stones, and ground stone tools.

In the CL 2, it is remarkable that new quality raw material like obsidian, rhyolite, hornfels, tuff, crystal were
frequently utilized, corresponding to rapid increase in artifacts related to microblade production. While end-
scrapers and side-scrapers were produced abundantly, it is noticeable that no tanged-point was found. Besides,
association of new tools like ground stone tools, stone axe, stoneware is prominent.

The changing aspects of lithic production and related raw material reflect temporal differentiation along with
stratigraphic division. In addition, radiocarbon dating shows clear difference in each layer. The average date of
the CL 2 is 18,410 * 70BP, which is 22,467~22,023 calBP corresponding boundary of the MIS 2 I and IV .
While the average date of the CL 3 is 35,180 £ 450BP, 40,172~39,321 calBP, the average of CL 4 is 36,980 £
350BP, 41,874~41,254calBP, showing lapse of 2,000 years between.

Each cultural layer of SYG-6 revealed clear difference in tool-manufacturing and raw material-utilizing. In
sum, it can be concluded like followings: production of large blade and tanged-point in the CL 4, decline of blade
and tanged-point and emergence of new technique related to microlith and line-engraving in the CL 3, intensive
microlithic production, diversification and increase of living tools like scrapers with no tanged-point in the CL 2.
It is remarkable that microlithic artifacts found in the CL 3 has association with tanged-points. The microblade-
cores were not modified wedge-shaped but has simple aspects utilizing original shape of the cores, which can be
referred to "primitive type"(Lee HJ 2015). It is the "small blade-core" technique found in every CL of SYG-6 that
has close correspondence to the microblade-core.

While the small blade-core has less typicality than normal microblade-core and was used to make smaller
blade, the knapping technique is very similar with microblade flaking. Through close observation, the small blade
flaking could be reconstructed that after striking platform had been prepared by longitudinal flaking like spall
flaking, small blade was flaked from a narrow side. During the process, it is modification methods preformed
to core that is different from microblade-core. Most small blade-cores found from the CLs 3 and 4 utilized its
original shapes without modification.

On the other hand, small blade-cores in the CL 2 utilize bifacial flaking similar to one of microblade-core to
prepare striking platform with modification. Though the output is not microblade, the making process is almost

identical. This changing aspect suggests that the small blade technique changed and developed from the CL 4
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to CL 2 according to emergence of microlithic technique. It is one of the important tasks to investigate the small
blade technique with blade and microblade technology.

Along with change of lithic production, the raw material also shows difference in each layer: dominance of
shale in the CL 4, intensive exploitation of quartz in the CL 3, and utilization of obsidian in the CL 2. Especially, it
is thought that obsidian was introduced with regularization of microblade by developing long distance source to
obtain high quality material, implying major technical change before the CL 2 and after. Like this, change of raw
material exploitation reflects composition of main tool and its production. So it can be thought that tool-making
technique and circumstances related obtainable raw material are most crucial conditions to determine a lithic
assemblage.

Changing aspects of lithic composition and raw material found in SYG-6 is not limited as local phenomenon.
Even though particular surrounding condition like raw material source and landscape should be considered, it
is thought one of the most important sites that represents minute cultural change during the Upper Paleolithic
in the Korean Peninsula. For now, SYG-6 is almost the only site containing a huge amount of lithic assemblage
in concentration with well stratification. Given antiquity of radiocarbon dates and appearance of typical lithic
artifacts, the site is recognized presenting the first and oldest of laminar technology before 40ka which could
imply emergence of the modern human in the region. So, it is highly expected to provide critical information
to understand how certain kind of human species adapted in the changing environments with developing lithic

technology in company with selection and acquirement of raw material.
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Upper Paleolithic blade industries in Korean Peninsula and

Northeastern part of Japanese Archipelago

Hyewon Hong
Tohoku University, JAPAN

Research on the origin of the Upper Paleolithic age has been actively conducted in the world, and it has
important significance in human history as well as worldwide movements of Homo sapiens. The Upper Paleolithic
age of the Japanese archipelago and Korean Peninsula is represented as blade based industries, and there are
close relationships between blade production techniques and the beginning of the Upper Paleolithic age. And
looking at the characteristic artifacts in the Upper Paleolithic age, for the Korean peninsula is the appearance of
blade and tanged point, and for the Japanese archipelago are the blade technique and the knife-shaped tools.
The Upper Paleolithic age of the Japanese archipelago can be divided into three major groups, that is Blade
industry, Bifacial point industry, and Microblade industry. The main stone tools of the Upper Paleolithic age in
the Northeastern part of JA were also blades and knife-shaped tools made from blank blades. However, the knife-
shaped tools recognized in the Northeastern area are mainly those of the basal part retouched. Typical groups
are the Higashiyama industry and the Sugikubo industry, which are classified by the type of knife-shaped tools
and assemblage composition of stone tools.

The Upper Paleolithic age of the Korean Peninsula can be divided into two major groups, that is Blade industry
and Microblade industry. And the characteristic aspect is that they continuously used the types of stone tools
which had been used in the Lower Paleolithic age. The tanged point is a representative tool in the Blade industry
of the KP. In the discussion on the typological characteristics of tanged point in Korea, there are cases in which
some of them are classified by shape similar to the cases in Japanese knife-shaped tool. In addition, as seen in
the term ‘tanged point’, it is common to perceive it as generally recognized as a tool used as projectile or spear
point. In practice there is a possibility of tools used for other purposes such as knife, scraper, denticulate, etc.

In case of tanged points identified chronologically earlier, the hypothesis that they were used as
multifunctional hafting tools is also confirmed. Of course there are cases where they were used as hunting
weapon tools [1 and 2]. This shows diversity of the role of tanged tools or tanged points. In other words, before
the analysis as a hunting tool, consideration as a tanged tool is necessary. From the same viewpoint, it is also
necessary to consider the function of the base retouched type knife-shaped tools in the Northeastern part of JA.
It is considered that comparing the possibility as a hunting tool together with the possibility as a hafting tool,

and recognizing it as a stone tool with complex functions will be more efficient in comparative research.
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The cultural parallels between Jomon and Valdivia1

Yoshitaka Kanomata
Tohoku University, JAPAN

The author has been studying prehistoric Ecuador in South America since 2013 and frequently recognized
the cultural parallels between prehistoric Japan and Ecuador. Betty. J. Meggers who proposed “Jomon-Valdivia
hypothesis” emphasized that the cultural parallels between widely separated but environmentally similar regions
should be compared and explained [1 and 2]. She noted that such cultural parallels indicates the strength of
environmental pressures on cultural development. Although natural environments between humid subtropical
Japan in mid-latitude and tropical Ecuador just below the equator were so different, similar phenomena
happened in both regions simultaneously because of common characteristics on cultural-social conditions.

In this presentation, the author compare the cultural parallels between Jomon and Valdivia cultures as
existence of numerous clay figurines, increase of grinding stone and shell mound and so on. Ceremonial features
in Jomon and Valdivia cultures were commonly accompanied with human burials in larger village formation.
Potteries in the emergence period in both cultures were used basically for cooking river fishes. Therefore, I
consider the background from the viewpoints of environment-settlement-subsistence strategies and explain the
relationships in detail.

Several cultural parallels as increase of shell mounds could be explained by higher pressure of natural
environment in the early Holocene. Rapid rise of sea level brought occupants easier access to the sea foods
containing shell [3]. In opposite, social environments strongly affected on kinds of cultural parallels. For
instance, female figures increased in relatively complicated society organized by public plaza, ritual constructions
and graves. Productivity and prosperity of human offsprings would be symbolized through producing pregnant
female figurines because they were necessary to pray ritually for maintenance of long-term stable society.
Therefore, their increase occurred in bigger villages in both societies. Clay figurines in Valdivia posed for
prayer by putting their own hands together in front of stomach commonly. The consistent postures must have
represented habitual praying to God in Valdivia culture. In contrast, clay figurines in Jomon have so wide variety
of decorations and postures depending on time period and locality. It is probable that large number of Jomon
clay figurines were symbols of God because they have never posed as praying Valdivia figures.

The cultural comparison is useful method to understand characteristics of respective cultures relatively [4]. In
addition, such considerations will give us deeper understanding on the organized relationship between cultural

components and environmental pressures according to their adaptive technologies.
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Lithic technology of the Late Pleistocene - Early Holocene industries of
1

Pacific Basin: Tropical zone research case

Andrey Tabarev
Russian Academy of Sciences, RUSSIA

The character and peculiarities of lithic industries accompanying the transition from preceramic/early ceramic
(hunter-gatherers/early agriculturalists, Late Paleolithic/Early Neolithic) cultures in the Pacific basin are of
great interest and of intriguing perspective for the comparative studies. Taking into consideration the variety
of climatic conditions (tropical, temperate, and polar/arctic zones) there is wide range of local and regional
industries which reflect the focuses of economy, technological traditions, and adaptation to local raw material
base.

Pacific coast of South America is one of very potential regions [1]. Starting from 2013 joint Russian-Japanese
archaeological team is working in the coastal part of Ecuador investigating various aspects of the cultural (Las
Vegas - Valdivia) transition. The pilot step was devoted to the analysis of lithic collections from preceramic Las
Vegas culture sites (10 800 - 6 600 BP) excavated during 1970-80th [2]. This research allowed us to lay the
foundations of the idea of “Tropical Package” which illustrates the peculiarities of the lithic industries in the
tropical zone of the Pacific [3].

The further analysis of new materials excavated by joint expedition at the sites (Las Vegas and Early Valdivia
cultures) in the coastal zone of Ecuador during 2014-18 gives additional information, helps to detail the
idea, and to turn it into the technological model (macro-industry and micro-industry). The application of such
approach on the materials known for the Late Paleolithic - Neolithic cultures of the Island Southeast Asia
(Philippines, Indonesia) [4] demonstrates the technological complexity of local industries, along with the high
efficiency and flexibility of “Tropical Package”.

In the development of this approach it could be suggested that the other island/coastal lithic contexts in the
Pacific also deserve closer examination - such as, for example, as Okinawa where in spite of the series of sites

with early anthropological materials (Late Paleolithic) lithic industry is presented so far only sketchy.
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some comments on the workshop

Experiences during the experimental workshop

at the Department of Archaeology, Tohoku University

Christina-Maria Wiesner
Friedrich-Alexander-University Erlangen-Nuremberg, GERMANY

During a stay at the Department of Archaeology at Tohoku University in July 2018, I was able to participate
in a week-long workshop on experimental research topics in archaeology. These topics included the wear-traces
on lithic tools used on different materials, obsidian knapping, prehistoric pottery decoration, spear thrusting, and
corn grinding.

The experiments were carefully prepared and executed by the students themselves and supervised by Prof.
Kanomata and Prof. Akoshima. At the beginning of every experiment, I was given important information on the
research question and the structure of the experiment through a short presentation. After that, the students
guided me through the actual experimental activities. The atmosphere during the experiments was warm and
friendly. Not only were these experiments really fun to do, but they also showed how difficult and complex some
of these prehistoric activities were.

For example, I was very surprised how hard it is to produce a regular small obsidian bladelet by pressure
flaking. I did not manage to produce a single good bladelet through the entire experiment, but some of my
comrades showed real skill and were more successful. Though I might not have been a gifted stone knapper in
prehistoric times, I showed a lot more talent in spear thrusting. [ hit the experimental target at a good angle and
tore a deep hole into the hide-covered ballistic gel, which would have caused a deadly wound on a real animal of
prey. After my successful attack on the target, we examined the tip of the spear for diagnostic impact fractures
and recorded their type, size and number.

Trying out different activities like stone knapping and spear thrusting myself, I was able to establish a broader
understanding of these techniques, which I had only studied in theory up to this point. I developed a deeper
respect for the craftsmanship and expertise of our Stone Age ancestors, who's survival depended on their skill to
craft and use the tools we are studying today. Also, I gained additional insight into how to properly conduct an
archaeological experiment. [ was shown how to prepare the experimental setting and record the process and the
results of the experiments in detail, so that they could be of statistical use. At the end of every day, the results
of the experiments were presented, and we had time to ask questions and share our experiences. Since some of
the findings were quite surprising, I was inspired to include experimental archaeology in my own research in the
future.

The entire week went over in the blink of an eye, and I am grateful for what I learned and the wonderful
people I met over the week. I highly recommend taking part in the experimental workshop at the Department
of Archaeology at Tohoku University. It is a great opportunity to acquire hands-on knowledge on archaeological

research topics and have a fun experience at the same time.
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some comments on the workshop

Feedback from Program Coordinator

Juthatip Wiwattanapantuwong

Tohoku Forum for Creativity
Organization for the Promotion and Support of Research Activities Tohoku University

This is the report of my participation in the series of archaeology workshop organized by the department
of Archaeology, Graduate School of Arts and Letters, Tohoku University. I attend the workshop as a program
coordinator of the Tohoku Forum for Creativity Thematic Program 2018 “Geological Stabilization and Human
Adaptations in Northeast Asia” which the series of the workshop of “Variabilities in prehistoric human cultural
adaptations in Northeast Asia: The Initial Upper Paleolithic, the last glacial maximum, and the Post-Pleistocene
adaptations” is included.

Beginning with the experiment from 23rd to 27th July, 2018, the workshop gave me an insight on various
topics; how ancient people lived ten thousand years ago, how the stone tools were made as weapons, how
the clay pots were made with the ancient technique, how the ancient people use stone tools to hunt, how the
archeologists observe and identify the meaning and purpose of the stone they found in excavation sites. The
workshop had precisely portrayed how the archaeologists work in the field study.

Following by the workshop in August 4 -5, 2018, which is a 2-day workshop on the weekend at the beginning of
Tanabata Festival in Sendai. Invited specialize researchers; Dr. Josef Szykulski (University of Wroclaw), Dr. Sergey
Gladyshev (Russian Academy of Sciences) and Dr. Aleksander Popov (Far Eastern Federal University) have shared
numerous specialized study techniques which lead to new historical findings and deeper understanding of the
past. And on the follow up workshop on February 13, 2019, invited speaker Dr. Kyong-Woo Lee (Institute of
Korean Prehistory) had shared the results of his excavation at the sites in Korea and Dr. Andrey Tabarev (Russian
Academy of Sciences) had given an interesting talk on the lithic technology during prehistoric periods.

As a person without any background on archeology, I have learned a lot from participating in these workshops.
It did not only inspire graduate students and young scientists who want to become an archaeologist, but also
expands the current knowledges on archaeological study by the comparison between the internationally active
archeologists.

Finally, I would like to express my sincere gratitude and appreciation to the organizers; Dr. Kaoru Akoshima, Dr.
Yoshitaka Kanomata, and Dr. Hyewon Hong, for organizing these wonderful events and inviting me to be a part

of these workshops.
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