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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, archacology, 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 archaeclogists was conducted on one day. First, the planning and purpose
of the archaeclogical 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 of This p
was held to shed light on the territorial of prehistoric pop 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 cunlribuu-d to lhe "Wurkshup for young archaeologists™. Collaborative programs
are expected 10 propose new academic k Furtt opportunities to organize and participate in

experimental programs are expected to facilitate lhelr 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 exp | programs by ling difficulties in earlier experiments

Although the first point is a basic factor for experimental archaeclogy, 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, archacologists 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. HEROFINY

H A AR O WIHE SRR 5 I 4 5 DM CoF A TG &, 5105 - ki
Y ori e Th, GAGREONTERG ORI TR 26800 L L TRERMEE NS 08 11
B, BEOBF (FR) OF SRt ARUINTEELT M58 2L, 83 sHBRoEEs, mn
LTRBlic LS ihmyix DI T4 1 ZIBGE) OGRBEE LTEL. ARTE. 8T 718
LaOEPTLRITEOL O TIEGIN LRIEE | & UTHINEEEN - RiEEEENZRHANAGNS X
SSERL. LBOREED S, ThEOWE D SIS 0 7 GRS EARRB O $ T his .
BN L LTORE BT NTER ",

C OIS IR A T - REREMBHESTTIETH - 7z LS s &, BT Lol { 258 d 501 78
EH - Wl O - AT 2GS TR (YY) Oiffkdr) (% 2007 - 2008) & LTHANMOHE
BIFEIGEL &5 T BRENH -2 T EATBAEL. L, ThSOFERMCBHIALIORIEL 55T
EAELEE N, MONRBIEEROGRE L TORKINGER MR S 8805 5. Sl IHERIH
OB R TRIT 5RO TREL, AREIHE EHSE RO - FHS R T SARIENES
ZFhoORKE LTRIEEERNT 2T EARS NS, LishoT, AHBIHER - T « Salidedift L v
RSN SIS TIEMLF - ZHGH] OF YA 20 EOLS SRIEDHHN « G4 Ly - N Lo i
BV TOarWRERELEES,

B RO & SRR TINL & 5 L4 BIUCIE. ZOMICHHELIZTHS 5 dHmIR - Rl -
FHA CBEUMERITH ) ORECOVTERSSBELES, HEHGPENINLEGRTEIME S
P, L LTHRIELIZM Y S, £ KO X5 K TH S 5 EEREET B ORI « DT
13, BUCE NI &5 #H (Moss and Newcomer 1982, Fisher et al; 1984, Shea et al. 2001, it
51991, BEF 2006) %, Rots 5 (2014) IS KA MEOMRAH 5. L L. ARCHS I TF A 7GR
DVTIRPBOESE (9F + KM 2014) ZRZOBTHD, L < IR EAUER A OTIIH T BNk
FWOIRaRNEHRN LT 5L TR, ZTOBE 5 XOMEESH 6 RITIROBHICERYIH 5,

Uizt ToART ISR Gl S o @I HA 2 oL & THERN LA (5 1.2 H)
AEFLE LTHAELISEUAER V. B R ofibz 2l & L s Loz
WAL, SHICE-T, FI - BZE A0 L B EBORHY % — > R RIBIES & TRIAS & OMIEE
LA SFIRRL . HHLFTR & oot 3 % C LR RRT .

2. 9RO

(1) FRIFR O

bR O AR EEE DM E AR IO SR (K80 - Thli)) « MR S oML, et
SRIAE GEVGAS - RE50E « GE - 5086 - il Y) (Ellis 1997) OHSEICHS D HEFOFFIREE) & A
WS ORI S,

CHUCIIL T, BP0HInheR (e - R E) BRTHIMRRAO LIRS DV THGE AL A4S
5 THY (Hughes 1998), & IZTRE - JOUHEA - o L EOBANFHIHE L L TOREICRE < MDS



EEND, CON. FHEEINROITE GHZ, T, SEEOWR, 3% KHEEI 5N (Hughes
{ii#. Thomas 1978, Shott 1997). FHRHEHEIC X - THRMEIICHREZSVAE LS T LW REEOFRS S
IR S ENTED . S TEMAMHISHEN (IR - 95 BRsbiom LIzt OMuys
% (4275F 2008), SIS H O S RICIER L, K0WRIC. X0 2EVIHERTHRERIETS
Pl iR LA R 5 1z L BA 5B (Hutchings 2016) (33 1.3 1),

—AHC, el Lick 3 MR A X CRRlBlniifye &) SittmMIcRmL L L CoR) - Mlihd Koy
HMLTHAT EAMSNS (L i, B 2011), HEFRZ, ShbOBHRCOWTH S5HhDEHTHEYE
TNEEH (FHAY) LLTRRTBLNTES ™ (R 141D

CHLEERARETE, RECHERO URNFYA e THRUNOMLEE TSRk E LTIRT 510,
ENSEOVTORRERSNS fiky LCHIRERIN L.

(2) Il F ot

AT, T D 85 RIS E T D0 ORI T A BOLHANREL, LA & LR ma it
AfFE LTRUEL T, ChSEoBamMA LY L ORIETSH D, S8 ellic i & 5 35 s it
BLFROY A L - BEO/SY I— 2 2 X RO LEHREL TV S, F0IAT LEOEREENLTEH
& LTk, SEOET TR T MO ME P Ml 2 B5E L, oo Ed# S oA (Calibrated Crossbow) (Shea
etal 2001, {E¥HEA 2012, FiFF - KH i, Sano and Ooba 2015) /& EOBIC & MRS hli -
BN EOIRHLT (B 15D, FNLAONNTTE « fralcis SEELESERNS 5. LR
DHTHEL, HE - TREEHMHE N LR OMT LR RZIEET 5 C L THEERRAHMOND EEL D,

B2 HRONkL

WRKO FEE, IR S T TS — MO BIRFIRAORMURESHIC LI, HMI2018FTH
27 Az, MIEHCTibhk, SHOMALBOTEIILCENORINE > 2— 5 EHT3 To7+—3 L
2018 7—% /114 Z L (Geologic Stabilization and Human Adaptations in Northeast Asia) ¢)— & LTINS
Ritte. BRI, SEGHOBME, WA, RIS (X5 ) Rk, BRASEER ECOVTRGT 5.

1. KRR OB

VOB R LTV A G CEGE) OWIFC IR L G RRERE RS Sh S, Wikt
NTRIBIERIC (b EE SR E e > 2 —) iRl . R adidaminldeid L7 7Ea
1S BRI &OZWHE - BOHEH - FINEHOETILE L, D 80mbl LD X - L GICE
VSY T— 3 vAEFO &I ICBIFE N G L6 B, 8 1.1 2 3 1.2 20, GHOIHIENES 17 BIChH .
EFLERSHMIGEENEER OB 1.2 ) &, DANROERMIAGREHCEIRRNFOLN T EERMEL
WAEL, &o LU AROERNBLTAARAGHEESUARE VA S, WRHOBHIGIBIN TRIE hi
HMEHEMLTYS, TO55 24 (BPOT - 17) BIEAHI BIARAOEETED, 2O 18 AN
Al  ME~pREEST S (F 18EH).

FMEaHHME, B LTHIHTHOGELSBHOENT—OMBITRTHE T Nz, FOR. TH
VLERERIC o LT IERn il Sl  REL, MEERA TVE (T, o K-> TR 1M,
(e R (2 Cth k& S0 LG SIS RS T (3 - (RPFR 2016, 4Ulk 2017, FE# 2018) O
HLRMT S, MM N NE I TS A NMMEE 3 mL L, & ORGSR e ST S,

FA TEBAON T, &HEAORE S i 2 A LT (Blunting) 24 - Tirbhtz, A
ERCATHIZ K E KWL DD, ZCHSEED 1/3~ 1/2 [ F X £ TOMREN LU CIEE (NS &R LTy
B WEOBRIEGE, RE. SREEELT S, HRAKBOS 5 6 MBI TKICM EEhE, ThbE
WS GEER N Lo TG 8GR 1.2 BD (3 - (R¥FE 408, (e¥REA 2013) ABEIC. BERIMICED
HENELOTHE, LTORBEILEMARE JIVE) L5213 PSR, ChEdRHEHOE
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EFEHLEEOEMTIE > TRBELESD RSN S, —HiC, JElim T & 3 CASEE L T o
£ LONEENS.

SR 20 AL A GABR L7 TIE G GRIE 27 20 . RO « AN « RO DUV THEBHNICH
BAEENHAHT LICER LY (2 BN FRE - CRIC &5, FEUKHE5%) (0 1.9 B). o ns
THAVIBO B a- 1 b 8D &7 0L SEORMTREF L E LTWENT LAERE LTHTBNS,
—Hi, Hedd IS LT 27 LIl (BPOI-10 X BP11-20) OMTH, 0 XICHBAMIMOC L
HRENTLS GB 19K, #1348,

FORMICHREE L BEOMFRE T 5T L EREL. RTORBABICH L THERNORETY A X 1
SO, WS, FEME CF 16D, 3 DI OB 1.10-1.12 D) ck5iEe%delL T 5, 3D ik
Wi L—4F—2ZF v (CREAFORM HB HANDYSCANTO0) %L}z,

2. whifiik

FdLiz&d i, JMOREBEHFHIE BRI ERE DI/ ) T—va Y BHHT 5, TORLIEERGD
FHC ARG 2 D OROZELEZ ToHERL, &0 E{EROLO (Heavy shal) LR EEOLO
(Light shaft) @ 2 FREIZHIEL . Hi#EIZREE 1.5m, ¥ 30m, W 600g THH, HHZEL 1.2m, ¥ 30m,
M 400 g THS GH11314),

2AOEMEHBEDLTHA—-OLOEMERL, THOHICHLTHNE (foreshalt) 12345 L - HBARAIY
WA RN EMED . BRGSO PPHIVE 28mDITRMTH D, KE 20mTHS. EWMEHKEE
NENEE A EMHEARICIN L, MIE2TmD A7 AT v 2B F Va4 2 FOHERL - (31 1.1514).
HEWOL 5 —WEMGA SR T L PRERTS LS CED ML 7, UROHEERRTIHEE L, BROEE
E—HTHEOES LS 1AmTHLA M T 2 R QUHT 2 0HOREICEUT 40m (120m &l
60nn (120mmk! 1) - 80mn (150mm L4 L) DU el 1, BT 508 THS,

HRGBEBRICEET BICHL T, BEME L THRIRE N (R4 2) OBAERELIZLOZEN
L. SOMRICDWT, 07 20 AOIRTHER{GEBFC SV CORKEL (Ocher) LB & 5 IO
RIS E ATV (ESHED 2012, Wadley 2005), 15E5F & AR OADBBIHARIHUCELTHLSA
P T EEMUEY 2O TIREVH, SR AT L L TR RA L, felild Dok @
BhHIVRTOWER (BHES 2L, BEH - ABEHSMH5NS. 60-TOCTRIIC K- RHTERERA
Lo (#) 10ce) EFHHT (20g FHE) ZiBE L. N— R MR- RLORMROBRE BT 5 L5 AV,
IEEGRICEITR OULT) OBLAPRUNEENSEY, HHTORMOARTEELEHEMICNL TLE
Ll Eife afo@didt kS 0Es, ZoEHAS LW - BN & G280 - fslio it —#
LALEDRE, FOLWEEEEROMRERS TLEEE, W LEMEICEET SN TREHER
fo OB LIS, 5 116 B, IEMHIINA 3 LIELET B4, CO%ETREEL { BEEHcERc NGBy,
Edn SR (i - 24) Ot (X 100m) THELE.

3Rz

WZELBONGEICE, YO ONTE - ¥SF IR YADEREERT B XS ML ORIV, Bt
¥ E 100emOERHO LI L. 5H%ICH 45ke OMFGE O AREEWTEE LE (5 L17H), Th
Bk ANAROUTICHY TS,

U OISR TS L D EORET 3 &R0 20, B 10 SIFML EETH - laEERD
Bz GE LIBED. €77 AUCOVTIR, ARTHAUEAL - Biipa i & MO METTE o8 ki b1 o
PYRAF 427 - B F L RMNET EAE LA, SEIZHSIINZERT 2B THROE 27 2HE (£
NF 4 = MR S F 2, IR AT L 2, T0°COI 2000ccic 7 LT 2008 (10%) %%
HLEOS, KEARELE O ES BCEE o - B 22mO U LIAA TEBSIG 4 Lt d 5, EHO
T F PUREE LIS S D IDE L A OMESNEA RN s S E R BT AT e TR
Z GE1LI9ED, 2H8 ML, 2 ~ 3 EORED oL LA SR L.
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4. W ATE

P 5 AOWERE (A~E) A4 BTV OONREERTIT2 /. KEE OCFRE) OBfE4 AL k1L A
PEEDHMMEICOVTIE, e RTZERIERL T G 1.4 4). J¥IC Heavy shaft 12454 L 7z BPO1-10
£TO 10 ATHAEITL, I Light shaft (24538 L 72 BP11-BP20 £ TORBE -/ (0 11 £,
FUEAFIL G ST 1.0m ORI S, RBIRRF ORI LSS S e E DU B IET
MOEDY, GEE LIS &, —BEAIMTIIEE &6 I0KTCmZE L, YIRE SO LR 2 DR
HECIALEOS, UHOW LG ELEOBIEES4E (N 120, COLE, FRRIOERGIE
Hugfii & B ROP IS 5 X 5 M IE (Horizontal) THIZEL ., MERSOMBAEMIEMGEICH L TERA (Vertical)
IR % &S ICEEME MR L O 11 40,

5. MBATE
FROMFREFAAATBLUT Y HN—BL IH AT 24 (Nikon D3000, DT00) THE LT, Bk,
ETF RIS TGO G (RAA - R OMIFR L) D7 SO PRSI DBIEIEE hy by—2-
Wil OTTA - il ¥) #F O L A v 7 Cidik L, PIZEMHRUIRIEOERRICS - TifOARC L
WAICSRRE, BT LI R L D BIERIC R L 1,

KRB R L RO R GRORITE, EFF ORI - F & 0% Fb TR b EIR L.

B3 HERRSROT

1. FER O IRHR T

HETIE, il 22 EomZEAREES N, Thd—EIH TSRS ANSH EOMINT 2 B E s RmG
## (BP17 - BP20) #'%5 e THH, BP20 B —RHOWETHEMLS NS, BRBEN- OS5, T05
TREB LI L TZEL L,

KO B IRT RN, BRI LSRR L, 206K, HNOBREe L LOFREBERD (O
121 B, JEARPe R ORMEREE LA B S mEREn L (122 /). dv 5 &5 128G
RO (S 1 KE REMMEACP RN SHURD 5 175, Gk £ OB & 5 MRS
Akl EL TV,

ity 55 LIRS LB 5 7 PR HARD L0 b, MERMOTER Gl - 5 - 3D dHlT—
2) L HA U DU « IS K S CRMERTT o f.

2. MR RO

AR T HRBE BB S N ABIEIC L ZMMD 5 5 AR CEIRATIES & O& RS (Impact fracture:
IF) LLTHA, 55F (2009 - 2011) DS (5 1.23 [4) 2BCHBL L SiRNMIL 20 A5 518 5]
ICREEEE N, WISk A BRTHEVHIETRE LR C LA G, CHINREIBIL-OMRTHD. GROR
SR B TR 5 U TR MM ORI & BIBAIRT 2 L0 RITHROBREFH T80T
RaELH, —ATREOMRETH - TERVCHIETHRMBMERESE I 206 OHEKATFET ST LAFH
Tha.

(OF Db ]

FEMMORY L LT, ABERIBLHAE (Futelike fracture) & L, #8804 10 L PP D8P & & $41
LTG5 4% ML =, BERETINEMEE (Burinlike fracture) & L. BRI & FAOD D8 HTH &3
HEE L, AEOMEBRZRDACMEBETRL. Lish> T, SEIOIETHHMICE Uz, 8 s hUT
AOREE N D AT RET R £ LB ABICOBIL TV, CHREBEERITT 2Th e 8
L. finAic BES 280N 7 2 F— T2 FERDE® (C1), AEMBEZSE0 (C2). MEHRY
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BAETTALO (C3), ATy 7ERTEZEO (C4) KWREND. DEGMOBRMELTN (CH) H5
RIS RE LR S ORSHLE, BROBHCRET S0 (D 1) licRET S 6mm M EOLD (D2),
FiiicET 25 6mm WU FOED (D 3) cflinEns '

F7z, SN L A ZIEGROMIRY (3 - (cFFE 2016) X TRLSRTHS B
L LT, RSSO - (CR : Crushing) LEBICHBLE (1 1.24 1), MEOMNEHEE» TN
SMNTHD, HIBHICA NS GG RUM LT ZOERMLVIEEE X2 ShEA, SEONZEI
THHEHRINTN S,

(2) KB LR -

ARTIRLLLO & S RIS I - THRMEGA I LRI, 00y - JHEE0NE JE T 42 SO
HMAREREE N G 15 &, W 1.25-1.27 ). REMLpNTESLoIcluE 22 kRS, C2, €3, D
HRsmENEd o i—A, RROBIBE L TANL CRENS{RELTVAS. RELLNTHS L. 0
ICRELEES S L5, FRMZBRIZELTVS (B128K). MBECLiLaD L, WAL TH
EMERTCREAEMECTVAT LA DS (B 1.20W), 2L, #idd 2 MoNBRN-0aBOMRTE
2o THMEZI TOA T LA PRENS D, MREOEO OB HRMMORE 2 — > OWRERDLS
TLixTEity,

Heavy shaft (234 L 7z 10 50 & Light shaft ic %45 L 72 10 i OMIc i, TERRANREREO 2R,
(Fisher's exact test, p=092818>0,05) (3 1.6 2. #5131 ). HWRUMORET LTS L. Light shaft 12
Wk LR GEIOIE S AP iR T C A S G 130 ).

BIZOBICEAF 51 LI#ZE (Horizontal & Vertical) OEFNFNTIE, Vertical D74 &< O MR M
AL (17:24). C4-D1-CR B HIIIL TWL3 (G 1.31 D). C4 & D1 @b, Huicdid 8o Llbhs.
E 72 CREUZ 2.7 ORIET Vertical 75, ATTI3 4:8 ORIE T Horizontal D /7N 5 C LM 6N S, 2L,
CHLERANCITE E 32 513 Ozl (Fisher's exact test, p=0.4039>0.05), 784 Lz B MO 1e X 1,
Horizontal O A8 G « REKMRE Sy (O 1.29 1),

Liken & 5 il R A T, RO & Y 2 OSRT B IS (T 1o, &< fue MR
ENEMEABS (BPI1 - BPI5) CF 132 ), BROI S Felio "N To LcECTwalh, bi%
OFRCRELE SO, WIFOBENNSEASEREMIRTERY, WThRLTE, HEARICERO
5 - T i AL L b S,

(3) HERGHRO IR L R S —2

TR CHERGH) O A X - IBHE - BHZ E Mg L ERNEORERIES X URBICHEN S 5
Y3 R L O SO TRERRME £S5, FELE S IIMAMHCIE LE RO REPME,
BIEME L L > THRMERE =V HRE AR LA S ke B0, fIRICHBREOLOICER
EBDPEHIMLTNSEVAS,

R 20 SERACE RO - R - BROTNFRICOVTIRAME MR & b, s S Mk
TLOERUMORER L, MEPTRAMOBIRHER GRCIFE) EREcE ok (81338, #R. C
NEO 1 Ll o Bl & R BIAEO T4 B L MBS R R 2 MR T & o, b Gl - TRt
Ll L L, EETRROS S UEORIE L ERMEORESINE TS T -1z,

— i, HBEWO=IOCANT — % b 59 U GO R R THiZRBI O (EE) S HiRy
BESEE A2 — Y OBHRZ R LA, SEOMISERING Z e T & ah- e (O 134 R,

HHMORAIIC DV THBYRORY LOMEEAB L, B 1T RORS LS, LIz LBV IRANHH
VIR E SREMEO L ORSLH, FREROBIICIE B 2 — 2 SNAEB S NG, A~ CH-DN
(L FRAMOPREE (BPO9 -+ BP19) & DRV BET ZHUAM S D . B Hild K B Tk Ah
KNS i 5, CoORTE CH (BN A0 RKICRET 2HEWM¥TH D, DEOdOL
COMFENICHET 2D EEA OGNS, K CREUGHA OB LE O HB 2 — 2 i L Tos.

7



e R AR L o5 72 2 Wik (BPOT-BPIT) 2D T FIATEMIC X 5l B L T &,
CHBRMEESTHMAEEH LV ATHOMRGRENED, ZHNEdA LEREVT EAEEL
rE#AbhE.

3. BEOEIRE K U RN

WIERTRINE DS RN L RIS, W2 k- TR L S 2 EAHIS N5 MBI - SR
iH (Moss and Newcomer 1982, Rots 2013) % MM UK (Microscopic liner impact traces: MILTs) & L.
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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 1o the concrete behaviors of Paleolithic
hunter-gatherers. Particularly, the main emphasis is on the size and weight effects of shafis 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 P Center for Arc ical 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 shafis 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 1.4  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 1.7 Diagrams showing the
measurement method.
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Table 1.2 Fundamental statics of replica’s size.
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Figure 1.8 Surfaces of replica’s lithic raw materials.
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Figure 1.9 Scatter diagrams of length-width retios and results of statistical tests.
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Table 1.3 Fundamental statistics of replicas by experimental conditions.

Heavy shaft Light shaft
BAR
Length {mm}

. 30.44 3398 2a 3220 30.00 3ni0
w;ﬁ:ﬂ 3410 39.70 44,50 4240 43.50 4350
29.40 230 2230 2410 2110 2110

590 669 613 623 173 2

976 11.56 10,65 9.72 13.28 11.65

N BAR 1350 17.40 17.40 1330 14.90 14.90
Thickness (mm) 640 490 490 620 90 660
352 360 351 368 372 367

i 47.00 4730 4710 4430 97.46 41.00

i i

Weight (q) Mm 9130 79.20 9130 69.40 14530 84.10
b 2330 9.00 9.00 1720 7810 16.50
2583 2457 2451 19.25 25.46 2322
il 150.23 20850 179.60 162.59 196.90 179.74
TCSAL 2 )ws 23017 24412 387.10 234,08 324.00 32407
e h 96.96 5467 54.60 7953 1308 7953

. s | 9287 9036 88.12 53.07 69.33 69.64

FLI3E RBRIRO-ODIH 50cm

Figure 1.13 Main shafts (heavy and light) for thrusting experimentation.
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Figure 1.14  Variety of the hafting methods of lithic projectile tips.
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Figure 1.18  Cattle scapulac.
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Figure 1.19  Balistic gelatin with a broken fragment of replica.
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Figure 1.20  Still images showing
the sequence of thrusting method.
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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

BPOY §=50%%

$£121 B EBEROBWHOIL

Figure 1.21  Alteration of hafting position after experiment
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Figure 1.22  Taking off replicas from foreshafis after experiments.
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Figure 1.23  Type of impact fracuture.
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Figure 1.25  Drawings of replicas used for thrusting experiments.
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Figure 126 Drawings of replicas used for thrusting experiments.
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Figure 127 Drawings of replicas used for thrusting experiments.
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Table 1.6 Frequency of IFs by experiment conditions.
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Table 1.7 Frequency of IFs types by replica’ s thickness.

Mo, | Thickness (mm) _ [ENo _ FMawlength | A 3
BPO4 49 4 15
BPA 66 &

BP13 66 3

(] 88 2

BPO1 a4 2

BPI6 [+ 3

BP0 95 2

BPI8 o8 2

BPO3 10 4

BPO9 1085 1

BP19 109 2

BPOS ns 3

BPO2 124 1

BP1S 124 1

BP17 133 o

BPI2 134 1

P0G 136 1 Wax i longth > 2mm
P07 148 [}

BP20 119 2

BPO8 174 2

Maxtflergih >mwm
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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 potlery
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
waler contents,

2 Fach 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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Figure 2.1  The preparations of the experiment.
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Figure 2.8 Traces left by a wooden tool on the samples with high water content,

A
B9 AAF / FkFh

Figure 2.9 a wooden tool/medium.

) A
E2100 K7/ BKBE
Figure 2.10  a wooden tool /low.

' A
EINE 527 SKER

Figure 2.11  a finger/vertical‘high.
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BLNE W27/ EKkER

Figure 2.12  a finger/vertical/medium.

WLIE RET/SKERE

Figure 2.13  a finger/vertical/low.

A
E214E B3/ BKER

Figure 2.14  a finger/horizontal/high.

) A
®2158 30/ SkEd

Figurc 2.15  a finger/horizontal/medium.

S=1/1
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$216H #H3ID/ SKEE

Figure 2.16  a finger /horizontal /low. D

A
BLU7HE E/AKER
Figure 217 leather /high.

) A
$218 B/ akEdR
Figure 2.18  leather /medium.

A
B219E B/aKEE
Figure 2.19  leather /low.
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F220E BB/ SKER
Figure 2.20  rough cloth/high.

A
#wan 176 / Sk ER
Figure 221 rough cloth/medium.

A
$222 1B/ BKRE
Figure2.22  rough cloth/low.

A
W23 BRI/ SKESR
Figure 223 rough cloth/high.



A
F224E B/ EKER
Figure 224 rough cloth/medium.

A
®|225 B/ aKkRE
Figure 225  rough cloth/low.

' A
#226E AIT/ BIR

Figure 2.26  a wooden tool /rewetted.

A
WA 85T/ BIR
Figure 227 a finger/vertical/rewetted.

S=1/1

63



; A
#2281 {E3ID/M@INE
Figure 228  a finger/horizontal/rewetted.

A
®229 B/ Bhng
Figure 2.29  leather/rewetted.

A
W230E i/ ENE
Figure 230  rough cloth/rewetted.

A
B2 E #E/EmE
Figure 231 fine cloth/rewetted.
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BNEICH L TORBOFMOERA AT O

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

ARFE - IRIDOET SEE

Smoothing the sample by fingers with low water content

SRRE - HOWT SEE

Smoathing the sample by cloth with low water cantent.

BRRE - AOWTHWE

Smoothing the sample by leather with low water content

F256 0 ERONT 3 GEHBENBELLLO)

Figure 2.56  The preparations of the experiment and the motions of participants.
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W23X WEOMBAOHEE (68 OFE (%)
Table 2.3 The percentage of the samples whose traces are clear on the upper part of the protruding belts.

WALLIA | S%E (%) BKRE (%)
tool water content BE o water content BiE ()
& medium 40 i
Afinger & o poe medium+low 30
I & medium 40 B
leather o = medium-+low L)
) F medium 100 i
rough cloth & low 40 medium+low 7.
*3 & medium 100 e
fine cloth E G pem medumlow| 90
ERUFSIEIMC
F24H BBOBMEOE (%)
Table 2.4 The percentage of the samples whose traces are clear on a part of Haniwa surface on which traces are left.
®ALETIA [ SXKE (%) BRE (%)
toal water content BE % | watercontent| M8 %)
18 & medium 20 s
Afinger & low o medium+low i
& medium 20 e fE
leather © fow a0 medium-+low 40
&0 & medium 60 i w0
rough cloth & low 20 medium-+low
3  medium 80 i
fine cloth € low 20 medium+iow s
HRERIZIRC
BLSE MEOTHE v FH ()
Table 2.5 The average number of striation.
WALEIR | 3%k® (%) i AKE (%) 3
tool water content | PIEY TR G e conreny | FIE Y 7R ()
P & medium 88 el
Afinger & low 8 medium+low 84
o & medium 74 i
leather E low 65 medium+low &
# & medium 66 o
rough cloth G 7 medium-+iow b8
*D & medium 74 el
fine cloth & low 7 medium+iow 2

HEHMTOIREIE oI 7L - BIFSI3RRS
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A B C D E

H260E f& SkEH

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

A B € D

B261H 8 SkBE

Figure 261  a finger/low.

B C D

A
W262E B FKER

Figure 2.62  leather/medium.

B263E B a?kﬁfﬁ

Figure 263 leather/low. s
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A B (1 D E

H264E I FkFF

Figure 2.64  rough cloth/medium

A
F265E HE SKFE

Figure2.65 rough cloth/low

A B

$206E HE BKEH

Figure 2.66  fine cloth/medium.

A B C D E
F267E HE FKBE
Figure 2.67 fine cloth/low. s=1/1
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268 (EfF HE SKEP-HE B269E (HP % JKkEP-E
Figure 2.68 rough cloth/medium-low. Figure 2.69  fine cloth/medium-low.
$=1/1

i tim
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\
jwag T@&

F257 @ SWMOBH (B 2003 [CRFFEEMD)

Figure 2.57 The name of each part of the clay belts.

B270@ WG FEERES (STERE)
Figure 2.70  Ento-Haniwa' s Clay belts from

the Suwa Kofun Tumulus.

(this picture was taken by the author)

F258E HIMWEDHZE (BEH 2003)

Figure 2.58 The method of sticking the belts

LS AEEERE (STERE)
Ento-Hniwa® s Clay belts from the Oyama
Kofim Tumulus.

(this picture was taken by the author)

Figure 2.71

F2S9E MELTTICHCR (SRS
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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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. Artach 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 % 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 Lo striation formation,
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Figure 3.7  traces of sawed antler no.| (in a wet condition, 16000sts) shale.
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Figure 3.8 traces of sawed antler no.2 (in a wet condition, 18000sts) shale.
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Figure 3.9  traces of sawed antler no.3 (in a wet condition, 6000sts) obsidian.
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Figure 3.10  traces of sawed antler no.d (in a wet condition, 6000sts) obsidian.
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Figure 3.11  traces of sawed antler no.5 (from a wet condition to get dry in cutting. 15000sts) obsidian
ab T

‘..‘ CHIE ()

i) g
oy 100 48) a (50018 b (1005)

HEBRAT | ACGH - IRERACHNE L - 15,000 B

T Toowm
) %) S00(E)
o b 50048 oo coofd e © (5002

B|3.12H EADYIEIE Nob
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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.
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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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A platform of the Shirataki type microblade core
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The Shirataki type microblade core
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Figure 4.1 The Shirataki type microblade core excavated from Tachikarushunai V site and its striasions.
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Figure 4.2 Photos of experiments, (1)
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Table 4.1  The measurement values of microblades. (1

i Length Width Thickness Ticknessofbutt | Widthof butt

e Average | 1806mm (r [ 554mm )| 132mm (n=27) | 068mm (n=21) | 175mm
Median | 1695mm 545mm (n=2 L10mm (n=27) 0.55mm (n=21 1.80mm )
i |Average | 2518mm [ 700mm (n=13) | 242mm (n=13) | 08Imm (n=12) | 207mm (n=12)
Median | 27.00mm (n=9) | 655mm (n=13} | 240mm (n=13) | 07Bmm (n=12) | 1.73mm (n=12

F42E HEAOHHQ

Table 4.2 The characteristics of microblades, (1

Bend Curve Twist Striations on butt
Inward : 0% Right : 0% Right : 38% risionce 0
istence %
- Outward : 0% Left : 0% Left : 38% " ‘ Y00
E ne %
Nonexistence : 100% | Nonexistence : 100% | Nonexistence: 24% | "
{n=32) (n=32) (n=32)
Inward © 13% Right : 13% Right : 25%
;: b 'L’,L o L‘jh o Existence : 43
stward © 0% : 2
NST-0 . N y N Monexistence : 57%
Nonexistence : 87% | Nonexistence : 87% | Nonexistence : 31% "
fn=
n=16)

HAARE EBRTRFLIEEREA

Figure 44 Experimental microblade cores. (1
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FASE 2FANVIFABVEFLIOSREGEAET 5 VEGEN

Figure 4.5 A refitting artifact of the Shirataki type microblade core preform exs ted from the TachikarushunaiV site.

1. @EHEMEN

Making of a microblade core. (1 Making ofa microblade core. (2

-
ol
4

3 BEIEPIRE\OBHEDTS

Rubbing a platform of the microblade core with the skispall.  Pressure flaking of microblades.

EA6E RBOWTF

Figure 46 Photos of experiments. (2
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F43 R WEAEOHRIE

Table 43 The measurement values of microblade cores.

N The angle with platform
i
Length Thickness Height el ke disks
sy Before experiment 86.60mm 18.90mm 42.50mm 89.0°
|After experiment 52.55mm 18.15mm 3305mm 605°
NST-1 Before experiment B4.75mm 17.30mm 33.90mm 725"
|After 48.60mm 1295mm 27.00mm 595°
H44 % AEHOHDME 2
Table 4.4 The values of blades. (2
Length Width Thickness Thickness of butt Width of butt
o Average | 37.35mm (n=57) | 659mm (n=73) | 152mm (n=73) | 048mm (n=56) | 139mm (n=56)
\Median 38.70mm (n=57) | 645mm (n=73) 145mm (n=73) 045mm (n=56) 140mm (n=56)
STt \Average | 30.63mm (n=42) | 6.09mm (n=72) 14Imm (n=72) 031mm (n=59) 0.96mm (n=59)
\Median 31.35mm (n=42) | 600mm (n=72) 135mm (n=72) 0.30mm (n=59) 0.90mm (n=59)
FASE WAEHOHH @
Table4.5 The characteristics of microblades. (2)
Bend Curve Twist Striations on butt
Inward © 46% Right © 1% Right © 22% ) .
it Outward : 0% Left : 6% Left: 41% Na:m:"“‘ @:;
e 54% 103% erdgh | e
(n=78) n=78) (n=78) -
Inward : 19% Right : 0% Rigth 1 67% .
Quward : 0% Left: 1% Lefi: 4% Exstence : 0%
INST-1 Z Nonexistence © 100%
© | B0% 189% e 30% (n=59)
(n=79) (n=79) (n=79) B
B
Length
+
Thckass nms
- The angle between platform and microblade removal face
wE
Height

MEIEOH MR

Figure 4.7 The measurement example of microblade cores.
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Points

Pl

Length (m) Width (m)
aSH (n=57 wNSH in=42 a5F (ne73  wNSFI (ne7)
H48E WEIOES FA9E WEAOR
Figure 4.8 Length of microblades. Figure 4.9 Width of microblades.
5 T
- ) .
X g 3
j* Fus 3 T
s s .
; I II - |
— .. . e
> L]
L *‘ o os 1 15 2 15
Thw:kmﬁ(lﬂ Width of butt ()
S () b () S (ned8 NS (ne50
FAI0E @BEADES ) A E BEIOAMTAX
Figure 4.10  Thickness of microblades, Figure4.11  Sizes of butts of microblades

BANE RERTHELLERIRGE

Figure 4.12  Experimental microblade cores. (2

HF413[E hi'FE&(u{%!EE}"'NES Fa14E X,ufﬂ &3 S‘Eﬁmikﬂx,é’ AfRE 1992)

Figure 4.13  Pressure flaking of microblades Figure 4.14  Pressure flaking of microblades by Prof. Ohnuma
by ! 0.
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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 % 300 mm) and six manos (300 mm = 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 te 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. B/S53E A4 7 - 7./ O (Rodriguez-Alegria 2012)

Figure 5.3 Example of the metate and mano
WATER
LME COOKING AND STEEFING HAND WASHING

5098 Dogrows  for 40 minues (Fibar Remaval)

'

WATER STONE MILLING
__J_' metate snd ano)

wania rmEI— R - )
WSSE bLFa—Yv (BEHRE)

E54 FIVT =3 + O (Biskiwski 2008) Figure 5.5 Tontilla.
Figure 54 Recipe of Tortilla.
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Figure 5.6 Examples of the various metates and manos.
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114




i mE i
i wpEnn
COMBEITSE FOEQIVIRRECERTS

B5118 FYEQIVOTIVAYNE

Figure 5.11  Alkaline treatment of com

1 RERDIRE

-,

4 HEEORITRHOST

SEME M LT — I ITBVTINAESS
F512H RBAYBOHT

Figure 5.12  Snapshots of the experiment



Your name:

The bubble of metate:  alittle / middle / much

The bubble of mana:

The number of this trial:

Conditions
1. The species of maize:

2, The condition of maize!
3, The type of & mano's surface:

4. The slant of metate:

Weight of muize (before a trial):
Weight of maize (after a trial):
Trial time:

Your comment:

dry

M

Mat

FSBE ERTHVRERE

Figure 5.13  Recording paper used in the experiment.

Flint corn  /

at  /

i

alittle / middle / much

Sweet corn
hailed(wet)
convex

slanted

BS51& HTFNRINAENAO FOE0IVBERBROBLE

Table 5.1 Corn amount before and after trial, and reduction rate after the experiment.
BT | ®aRk | WiroE0adR(e) | BRig@kioE0aR(e) [ MPEE)
1 & 702 3051 43
1 H 7015 236 34
1 & 7023 419 60]
2 E 100.1 75.76 76)
2 & 100.15 7683 71|
2 & 100.2 878 88|
3 & 1007 7631 76}
3 i 10057 7264 72|
3 B 10021 8525 85)
4 & 80.16 529 66|
4 & 80.08 584 73]
4 ) 80.08 68.66 86|

WiTHRO b EOI @IS LTRER T E L OsE5HR LI

116



B54E EMOBEER (1 EIEHE{TH)

Figure 5.14  Pictures of mesas at the trial |
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Figure 5.15  Pictures of mesas at the trial 2
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Figure 5.16

EIE 78

Pictures of Mesas at the Trial 3

1:10 4Rl
2:20 5l i
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Figure 5.17  Pictures of mesas at the trial 4

$B518H mMIERICERLEY/

Figure 5.18  Mano damaged during processing
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WU LIEERE L 25 K5 AHRETT T S ETHaMAN A EEMAMETHAET LG, Luid
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1981), MBI B EOCRIEZE (BN 1986) R E Lizh, HMOGScH-> TR, WESD
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EA BB EESH, 5 LEEHTENRIET « v Xy —0@E 0 R LG T S (50). BRMHIN
KICHAD EHA L BEHOMSHE a 24 THE, e, wA/ FTUHBNI LS %, HdiOWMETIEL
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AHEA (¥3HY) 10013 — 16 (BEI16E, H617H

) A sawing @ Ob13 #0515 TG, KM TRUCIIERIE LT, Obl3 TEICNIHLERINIC G
BENZMHR LTWS (57), WRTIEILRT & 5 565 E1iH S Ob-B LHNid 3 (58), @IkiUzb
RATSHERTHBH, b /2 THH SR HIOLNE 0T <L, 2, Rt /2 TEBE L
S, liOPELEL A LES SR, MBITORBRHRONEL KE L N T L oM K5 ED
HOOERRMSAEVEERSNS, 0b14 (59, 60). 15 (61, 62) TLRPRELCHEA, ObI3 X0 L
WG E HICIEA 220 . B HROBEANA 2 2 LORREMR T2 <. DRICIERRORCIE
CTHHRARET 2D TREST E3 1. MNP EHRORMMC X > T, EREEEOMIEA AR NE D
TEMNIMNA S, Obl6 (2 scraping IS L7z FHBOBHE (63) LA EOXINN (64) ZMIETE, K
PRI AL WROHE 5 AR i & B 2 A TORBA B SNS,

AW HR

1. RO « $KAEL (E R

SRIOKRBETIE, FU B %« 70T & N AR ORI & B D ARG 2 MESES SN, B
TEATTIE, SRR (R4 DAGHRR (295) sawing OFFRENP L & OIS 2O Bl ARG 5
NoHREA S5, Thud, BICERBIEREGC & B dmindeZhvhaunich, GARORBZMNAH->TED,
RS LT ROV ERMICE - 2L EA 605, LT, FRED S <& D RIRIMAEE S 5 Ldmidm e
AMCIE B, HIE, S IO BUC U T & RIS & i s 5 E - ICR RN S S EBbh B,
Ledt=T, BHBHOSHICEVTRHOME & X OMBERAT S I0E, FIRNRORERE L OMEcREL
AT, (FRER LMD BRI SHTHS S,

—H, BREO S A TRLS L, @AORE, £HSHSHTE, BKOBIHESRH SIS r—AHE L
SIEHAS, . Sh06, 0T RUFNEKMAFTHEH, LA Wi TH SN THRIONLEAHL F—L
FEGILTED, 5 LEMMAROMITPRBL $TO S S5, BAGAPEHIEV T ORS, #
HIC & 57T, BREOBNES D 2 o FIOEVC RN N, RO 2436 MOMNE S E Tt 5 -
s, KDAARDEWHOERSBNEND L EAD L, HHRIE, ML NRNEOMERLBEMICHRT S
TEHNETH B

STl KA Gha /) THIBRIMOMIEHIEL 2 OB KEORIED b % TRYASEEL.
B BEE T L. RIOTA 2 FTAKIRENT, XHICRKICE- A, AL THED
MRS BRI OME AU L 2SR, AMOBBAE CETRESS S, LB L AR
O EREAL. Vs AL TV R BT T 2B THERGOERES BN E N3 (NRaHE). Lid->T
KHRIOH ARG AKROHER L D BRI EA B, Eh, MDBMETECRHN - PRR L O - IHRIc k5 4
ORI L e E 05 REASERICEBS 5N 5, SEIE. Hoht S FAORRTCOREARB SIS, &
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PRoRE LR MBS TES T LT, BiGARE LD EMcHMETES F—2Hohahe LhGL.
fo. WARBEA (25H2) TIRAERIOLN DA SRICHENT, RRIOANE AL S -2 Th
& EOENCHE VS ERTERMICRAT E5HETHL, ChooKmL. E6I0IEMRENPTLET.
ZOHIMMEEE X DREEEOL TESRESSH D, 2ROBETSS.

2, HEICBIE ERINEHI L F OOk

T T, GEOUNELE MERE & OMEE BRI 5, (EROMETUNMAYE B VS HHOS -5 1
AL, Sho2, 07, 08, 14, 15, 0b03, 12, 15 TH%. DI 5, Sh02, 08, Ob12 TGO REEN
WELBL L, Shi4, Ob15 TLEIL M I & LRV ERROMELE D ERGARELE LIEV A%
WK T H 5 1 RRTORBELOEVRBOE L T, WS OYRKOBEMEHESNELVABI END,
JEAfY EH O UKL B 5 R L ORI FM R B S AR R TE 5. (FEEORL ZWARE,
LHROBFCEIZFRATHZ. TOFISAIER LWL E DM EREEL TV S T L L
TWHLEASNBT LSS, MARIOBMA N = ALAMETHEC LEENTH L, YhkdabbF
W5 A & RO SERIE £ O —EOHMAREEND T L REAMNEBLBNSD,

WOHM Tl

SEOERAEDS T, W TSH 2RO & MR & ORMMEE N ODEBHLT EHTESR,
EEL, BROMRLLE- T, CNSOMRRERBESFTHH. i, SEOUEROFERNIEEH) 5100
sawing (&, {OBIFICHAT Rl L BN L ORI, Fopichbibensllts 5. Fik. %
fREERIL, XD bo—A USRIl T, CHoOMEREREET S & LEic, RNOHIEGRE
BHESZCLHPPETHD. RIEOIY FO—WCDWTVAE, ARESE, Bk, @AL LizADRED,
Ve, KL AMO Gkt EOMENGETH - 2, SHROIMTR, ZNE07—XORRLRETHS.

RECLMA B0, RORGZELIHOARIM LS MDA T LA NS, LEN-T, W58
Fo¥FLOBHICHIS TR, REEOBIYT 5T LA &b TREIDHHLELENS, FOMDVT
&, SEDIBMTERELETES Y, SHOBEEL Ly,

31AAk

VEIIY - TR 1981 TECE WG IS0 IR AR — 40 w & a o0 b U S RIS — ) T ik 67-1 B2 00
2 pp.1-36

DIREEIE 1986 THURE T RO 1) w & a2 T 2 USRI — | TRRARINI 4 22 pp51-TT

P 1993 TR ITIC B 5 SRRARET TG PICET SEHH — IR 8 POl () — SRR pp.76-84

Keely, L. ., 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 Stane Tools. The University of Arizona Press, Tucson.

Yumada, 8., Sawnda, A., 1993. The method of description for polished surfaces. Traces of fonction : les gesies retrouvis Collogue inernational de

Litge, ERAUL, 50, 447-457.
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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 sofiwood
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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BWRRAE K ( AF) sawing 'i?’iEE HIREA (075 ) sawing

Shale: dry soft wood saw le: dry hard wood sawing

BE S JGREA : 345 scraping BE KRYA A/ F sawing
Shale: soaked hard wood seraping Obsidian: souked soft wood sawing

BHRMA (7 /3 ) Dry soft wood scraping HBEEA (5 #13) Dry hard wood sawing

i e et

AR ( AF ) Soaked soft wood sawing SKEEA (25 1137 ) Soaked hard wood sawing

F6IE ERERSHENIMONIR

Figure 6.1  Scenes of experiments and the markes of woodwork
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Sho1: sawing 1000st.
Sh02: sawing 3000st.

Sh03: sawing 8000st. Sh04: scraping 3000st.
— FAEOEER
————— EXHHORER
- WEBEAERER
REEDFR R : FIRE D& B
- (RPN bl o, ACENEEEV b, Ea kLD RVIBNTE
i 1500B1-Z 5, HENINE LT 300st, 2000stTHENNELE

a3 SO0MHTARA TN, AAMTET, FOREDNEL, ATENCELEFy TEA VA Lk
ML

RO, o RO IBMGEVIREIL 2TV, 1A MO-23862 7,

Sh-04
W
$6.20 REEE (EEMPK) :Sh01-04 ¢ S=80% Sk

Figure 6.2  Experimental specimens for dry soft wood: Sh01—04.
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1 ShO1 #8#eA - ¥ sawing 1000st. 100 & 2 ShO1 #:48#k : 24 sawing 1000st. 200 {8
Sho1 Dry soft wood sawing 1000st. 100X Sho1 Dry soft wood sawing 1000st. 200X

3 Sh02 BeiR#lA : ¥ sawing 3000st. 100 13 4 ShO2 ¥zl : 2 sawing 3000st. 200 15

Sh02-2 Dry soft wood sawing 3000st. 100X 8h02 Dry soft wood sawing 3000st. 200X.

5 ShO3 ¥k : ¥ sawing 8000st. 100 {8 6 ShO3 ¥28¥k : R sawing 8000st, 200 8
Sh03 Dry soft wood sawing 8000st. 100X Sho3 Dry soft wood sawing 8000st. 200X

7 ShO4 A8k . RF scraping 3000st. 100 & 8 ShO4 ¥i8#A : F scraping 3000st. 200 {8
$ho4 Dry soft wood scraping 3000st. 200X $ho4 Dry soft wood scraping 3000st. 200X
100pm: 100X
F63E RMREBOWIRE : Sh01 — 04 100pa: o0 ===

Figure 6.3 Micro-polish on experiment speciments: Shil —04
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7

U

Sho6: sawing 3000st.

{J

Sh07: sawing 8000st. ShO8: scraping 3000st.

Sh05: sawing 1000st.

— THAEOREHR
EREABOEEE
........................ AR

RS RREOERIC LS

RBEOFRR
shos IO CTORBA, RUO2000TH. T06UCRIAAE SR
1700st2 3 AN Y TV B BN { iof. ATENEELH0A, YAELILD, FLET
067 CoT. MOEoTVAMITSS, 008, T00STHT R,
sh7  2000stBTR5, VINTVAEEAEL, HBORERFEIEIHC L ot
1 g TR F, ROERHEECTIE 0DER T, (ERET e, #hn T ki
Sh-f  EHEAERVAT, RERTETETLTVAAIR. GHECREVC . SIKEIETIEPY
IAVDT, GFTH-T, FIBETiFRLL

Bo4E RREIW (AKGHECK ):Sho5—08 1 S=80% o

Figure 6.4 Experimental specimens for soaked soft wood: Sh05—08
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b n
Bk A+ sawing 1000st. 100 5 10 ShOS5 AGRIRA : A sawing 1000st. 500 3
Shi3 Soaked soft wood sawing 1000st. 100X Shi3 Soaked soft wood sawing 1000st. S00X.

11 ShO6 7K #¥Ak : R+ sawing 3000st. 100 {8 12 Sh06 7K:#W#A : AF sawing 3000st. 200 {8
Sh6 Seaked soft wood sawing 3000si, 100X Sho6 Seaked seft wood sawing 3000si. 200X.

13 Sh06 ACGHERA : AF sawing 3000st. 200 & 14 ShO7 AGRURA : X sawing 8000st. 100 5
Sho6 Soaked soft wood sawing 300081, 200X Sh7 Soaked soft wood sawing 8000st, 100X,

15 ShO7 7K##A : ¥ sawing 3000st. 200 &

16 ShO8 7KK : AF scraping 3000st. 200 {8

5h07 Soaked soft wood sawing 3000st. 200X. ShoS Soaked soft wood scraping 3000st. 200X,
100m: 100X
H65E RBREOB/OM/IVERE : Sh05 — 08 10041 200X s

SOprm:
Figure 6.5 Micro-polish on experiment speciments: Sh05—08
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N0

Sh09: sawing 1000st. Sh10: sawing 3000st.
Shl1: sawing 8000st. Sh12: scraping 3000st.
— R TAaOERE
———————  ERAEOHERN
- REGERR

EFRE REEDEMCLS

REEOPRR
choo  J00st8 ERG, NTENTRRAELEA, T00sHiH S Bofe. 600stbih SUNMATE LT,
0 ACENEDEL, 70050 SUTAR B,
600sti X THTIENAVE LT, 4000stb, [EHISNL (AiF) BRIUTHRSAEZEAL. REETUN
S im0 . A I T
1z VANE-VEHEESF, 200G, GTURARGTE;

N —
H66H REATHE (HHFEA ) Sh09—012 4 S=67% sa

Figure 6.6 Experimental specimens for dry hard wood: Sh09—12.
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17 Sh09 ¥8REEA : 075 sawing 1000st. 100 {8

18 ShO9 #4854 : 2+ 5 sawing 1000st. 200 18

Sh09 Dry hard wood sawing 1000si. 100X. Shi9 Dry hard wood sawing 1000st. 200X,

19 Sh09 #8884 : 375 sawing 1000st. 200 f& 20 Sh10 #4584 O+ 5 sawing 3000st. 100 f&
Sh09 Dry hard wood sawing 1000st. 200X. Sh10 Dry hard wood sawing 3000st. 100X,

21 Sh10 B854 : O+ 5 sawing 3000st. 200 & 22 Sh11 #4B8EA : 0F 5 sawing 8000st. 67 1§
Sh10 Dry hard wood sawing 3000st. 200X Sh1l Dry hard wood sawing 8000st. 67X

23 Sh11 #MREEA - O+ sawing 8000st. 200 {3 24 Sh12 #4484 : O+ 5 scraping 3000st, 200 1
Shi1 Dry hard wood sawing S000st. 200X Sh12 Dry hard wood scraping 3000st. 200X
100pm: 67X
Bo7E ERAEBOFINRE : Sh09 — 12 100y, 1008 s

100pm: 200X ——

Figure 6.7 Micro-polish on experiment speciments: Sh09—12.
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Dl

Shi3: sawing 1000st, Shl4: sawing 3000st.
Shl3: sawing 8000st. Sh16: scraping 3000st.
FTA .
BEAEOLEBM
- RFEEEAN
KESHDPFE WD REECERICED

o3 T00~800stGiA SUMBEATABIZ U, 1000sBiiCIREINARUA SRS Bot, HE2~33VOIENT
. I

1400~ 1500557 B B RATA BIE U, 20005t RE B LA C o T, 15005 CAD B
S BT LD, BUADEER TS ok, 3000 THTEE RIS ORATER,

300~400st THTIEH, 250061800 BYIMBKAES Bo Tz, 40005, HHRTOMMTAMIELEL
S5 g a~3TUDMATELERN T, MHMCABESES,

1Z =55t v F, SN0200s THIFhAEL, 20%EHE, 1000sLE, A< FOREN
6 o

———w—
H68E REAGE (ICHEEX) :Shi3—16 4 S=80% San
Figure 6.8 Experimental specimens for soaked hard wood: Sh13—16.
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25 Sh13 kA : 375 sawing 1000st. 100 8 26 Sh13 7kHEEA : 375 sawing 1000st. 200 &

Sh13 Scaked hard wood sawing 1000st. 100X. Sh13 Souked hard wood sawing 1000st. 200X

27 Shil4 iKiEA: 345 sawing 3000st. 100 {8 MFEA : 275 sawing 3000st. 200 i
Sh14 Soaked hard wood sawing 3000st. 100X Sh14 Soaked hard wood sawing 3000st. 200X.

29 Sh15 kWA : 3+ 5 sawing 8000st. 100 & 30 Sh15 zZKMEEAR : J5 5 sawing 8000st. 200 {8
Sh15 Soaked hard wood suwing 8000st. 100X. Shi5 Soaked hard wood sawing 8000st. 200X,

31 Sh16 ZCHEEAR : 375 scraping 3000st. 200 £
Sh16 Soaked hard wood scraping 3000s1, 200X, Shi16 Soaked hard wood scraping 3000st. 200X

32 Sh16 )GMBEA : OF 3 scraping 3000st. 200 £

100pm: 100X p—
F6IH EMEBOMWIRE : Sh13—16 AT A e

Figure 6.9 Micro-polish on experiment speciments: Sh13— 16
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P\

Ob01: sawing 1000st.
0b02: sawing 3000st.

! S=80% s

SO

0Ob04: scraplng 3000st.
0b03: sawing 8000st.

567% o

—_— EEEmOREE

— o EEAROREE

- UBLREE
EREBEDORR — Y EREDBRIC LD

el E COTKARB i o T, AT R E kol TEIRAz~3S VBT, YD E
000 o, 5 SITEEATLEL,

300~400siTATIENAECIE Ush, 1000stR A S L KEENKE BT, MZ3~43 VRET.
0002 g0aizd . HCMEYE LS &), BRENGEL IRMOEETHATIREELS)

WG 5 A CENAVE Uz, AT TRIES B (C DR CRUNEL) . [FRRn Rz Ak
0b03  PNT. HHSEC KT, WISttt (2000sCEMEL AT o) . 40005t CHERII

HTERBEL T,

1000t CROEO FORVEFNRAR U, FO2AL3 /T THIERMMR L, avdridk X

DEBCRL, FLRERNBESE, ACFNOAZELDLAE 1 FEBORDERIL LS
0004 ppvieilr, MEEE b BB AR, 1R ba—rR10byF, KicHLTEfED

i Tscraping® BT 1,

H6I0E WG (FIREUK ): 0b01—-04
Figure 6.10  Experimental specimens for dry soft wood: Ob01—04.
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33 Ob01 FMERA : R4/ F sawing 1000st. 100 15 34 Ob01 EMR#A KA /F sawing 1000st. 200 &
Ob01 Dry soft wood sawing 1000s1. 100X, 0b0! Dry soft wood sawing 1000st. 200X.

35 Ob02 VzHR#A : R/ F sawing 3000st. 100 15 36 Ob02 FzHE#sAk : K/ F sawing 3000st. 200 &
Ob02 Dry soft wood sawing 3000st. 100X, 0b02 Dry soft wood sawing 3000st. 200X,

37 Ob03 ¥k : 4/ F sawing BOOOst. 100 & 38 0b03 §z# 8Nk : K7 / ¥ sawing BOOOst. 200 {5

Ob03 Dry soft wood sawing 8000st. 100X. Ob03 Dry soft wood sawing 8000st, 200X,

39 0b04 ¥28240A - R4/ F scraping 3000st. 100 1 40 0b04 #4280k« 74/ % scraping 3000st. 200 &
Sh04-4 Dry soft wood seraping 3000st. 200X b4 Dry soft wood scraping 3000st, 200X.

100 100X
H/601 SEROROFMERE © Ob01 — 04 00y e 200%
Figure 6.11  Micro-polish on experiment speciments: Ob01—04.

137



Ob05: sawing 1000st. Ob06: sawing 3000st.

———
S=67%

o Sem

)

0b07: sawing 8000st.
Ob08: scraping 3000st.

e
? S=80%

— FIARACREE
oo BRAROEEE
- RBEERR
R HICEB

RMEOFE
Obgs  WEE CUTRERBER L,
Obos WEE CONURERBBA-T., 130000 CACETAVELT:

600sthi THMA—HREL 72, 62005t THMME AL, 6500~6600THTEFRAEL, F
007 iy A1 ket
Obgg  IAFE-ZHBEF.

612 KA (AGHIA ) Ob05—08
Figure 6.12  Experimental specimens for soaked soft wood: Ob05 —08.
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41 Ob0S5 2KHERA - K4/ + sawing 1000st. 200 1§ 42 Ob0S5 7KHHA : K4/ F sawing 1000st. 200 {8

0b5 Soaked soft wood sawing 1000st. 200X, Ob05 Soaked soft wood sawing 1000st. 200X.

43 Ob06 ZKiMEA : A4 sawing 3000st. 100 £ 44 0b06 2K ERA : 7/ F sawing 3000st. 200 15
0ObD6 Seaked soft wood sawing 3000st. 100X. Ob06 Soaked soft wood sawing 3000st. 200X,

45 Ob07 AGE¥RA : 7 / F sawing B00Ost. 100 5 46 0b07 AGRBA : F4 /F sawing B00Ost. 200 &
‘Ob07 Soaked soft wood sawing 8000st. 100X 0b07 Soaked soft wood sawing 8000st. 200X,

47 Ob08 7Kl : ht ./ F scraping 3000st. 100 & 48 Ob08 7 W#k : Fia ./ # scraping 3000st. 200 f&
ObOR Soaked soft wood sawing 3000st. 100X. Ob0S Soaked soft wood scraping 3000st. 200X.
100um: 100X
6130 RBAVOMIARE : 0b05 — 08 e 200%

Figure 6,13 Micro-polish on experiment speciments: Ob0S—08,
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VALY

Ub09; saying 1000st, Ob10: sawing 3000st,

! S=80% 7
Ob11: sawing 8000st, Ob12: scraping 3000st,
T —

0

S=67% Sem

FAABOERRE
——————  BRAEOERE
- WBLEER
TR RREOEMICLS
EREDHR
T00St3 2V AIC ENAVEC A, B50SET 25 EELT S B ole, WD Gl (P& > CATE
0009 ¢ 1z uminiotz,
T000StE T AJC  TUNE Lz, 120015005 DHBRATE B e, 150050 Ca oI D R B I Tz -
0010 os00sitiitns, WIBOIRERIKL 34 ichok,
oot VOB UAC EIURECT, Wk COTRERER LT,

ob12  ELAERINT, AORENEHERIEAEIE ., BV TEN T AREA T,

B6.14E HERE (LREX ) 000912
Figure 6.14  Experimental specimens for dry hard wood: Ob09— 12,
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49 Ob09 ¥FEA : 225 3 sawing 1000st. 100 8 50 Ob09 ¥R FEA : 253 sawing 1000st. 200 5

Ob09 Dry hard wood sawing 1000st. 100X, ‘Ob09 Dry hard wood sawing 1000st. 200X

510b10 $436EAK : 5 H3 sawing 3000st, 100 f& 52 Ob10 #1888k : 25 /12 sawing 3000st. 200 f&
Ob10 Dry hard wood sawing 3000st. 100X ‘Ob10 Dry hard wood sawing 3000st. 200X

53 Ob11 EHREEAR : 3573 sawing B00Ost. 100 £

54 0b11 B8EEA : 2573 sawing 8000st. 200 &
Ob10 Dry hard wood sawing 8000st. 100X Obl1 Dry hard wood sawing 8000st. 200X

55 Ob12 $2#888k : &5 713 scraping 3000st. 200 £ 56 0b12 ¥etREA : 2743 scraping 3000st. 200 45
Ob12 Dry hard wood scraping 3000st, 200X, Ob12 Dry hard wood scraping 3000st. 200X,

100pm: 100X e—
B615E HEEBOMVERE : Ob09 — 12 Yooy 200

Figure 6,15 Micro-polish on experiment speciments: 0b09—12,
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13)

Obl13: sawing 1000st. Obl4: sawing 3000st.
Ob15: sawing 8000st. Obl6: scraping 3000st.

— EEAEONER
——— EEAADEEE
........................ R EEE

fEAE : RBEOERICLD

HREOMR

o1 | 22005 BURRES BT, Z000SGLE CATET, JHAVELT:

bt PBOB~ L FORBERALE,

S S—
¥6.16E FEEAER (ACHEA ) 0b13—16 0 S=80%

Figure 6.16 Experimental specimens for soaked hard wood: Ob13—16.
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57 Ob13 #EEA : 257> sawing 1000st. 100 f& WEEA : 25 H < sawing 1000st. 200 18

Ob13 Soaked hard wood sawing 1000st. 100X, Ob13 Soaked hard wood sawing 1000st. 200X,

59 Ob14 AGHRBEA : 25 3 sawing 3000st. 100 5§ 60 Ob14 ACGHKTEA : 2543 sawing 3000st. 200 &
Ob14 Soaked hard wood sawing 3000st. 100X, Ob14 Soaked hard wood sawing 3000st. 200X,

610b15 KWEA : 543 sawing 8000st. 100 & 62 Ob15 2K#B#EA : 25 12 sawing 8000st. 200 18
Ob15 Soaked hard wood sawing 8000st. 100X. Ob15 Soaked hard wood sawing 8000st. 200X.

63 Ob16 JCHEEA : 2 55 scraping 3000st. 200 8

64 Ob16 HREA : 3252 scraping 3000st. 200 f&

Ob16 Soaked hard wood scraping 3000s1. 200X, Ob16 Soaked hard wood scraping 3000st. 200X.
100pm: 100X
6.7 H EREBOW/IIERE : 0b13 —16 g 20

Figure 6.17  Micro-polish on experiment speciments: Obl3—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 specialisis 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 1o 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

|
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 (o the continental margins and 1o 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]. Qur exp e in field, y. and studies with archaeol
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,

ical materials from Northern

landscape features, composition of faunal resources, and raw material base, in other words, by adaptation to the
situation. The visual domination/absence of technol
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].

in the tool-kit reflects the model of “cash memory-hard

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

Gobi Altai Mountains and the problem of its interpretation

Jozef Szykulski-, Miroslaw Masoj¢, Biamba Gunchinsuren-,
Davakhuu Odsuren* and Marcin Szmit*

*University of Wroclaw, POLAND
Department, Me lian 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.sl. 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 Cobi Desert. It is a valuable
source of information contributing 1o 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, Mu:)ngoliaI

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 distinet 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 twoe-dozen microblades were found in the Early Upper Paleclithic 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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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 Paleclithic 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 hasically 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 18000 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 ization. Increase of

ial 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. Traceologeal approach shows so informative traces to

explain how occupants utilized lithic tools carefully.
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workshop8. February 13, 2019

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
Toheku 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 archaeclogy. 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 1ool 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 geclogical 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 ok office at
the National History Dep Ever since, archaeol of Tohoku U y including Faculty of Sciences
(Dr. Hikoshichiro Matsumoto), Faculty of Medicine (Dr. Kotondo Hasebe and Sugao Yamanouchi), continued

excavations and analyses. Professors Nobuo lto, 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 Palacolithic 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 welr 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 poriion. 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 vielding 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%), wff(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 ClLs 1 and 2, not in CLs 3. 4. Moreover, it is also observed
that exploitation of quality material like rhyolite. wif, 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 nol main raw malerial, 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 = 7OBP. which is 22.467-22.023 calBP corresponding boundary of the MIS 2 1l 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 1o 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
Naking. 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 o 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 wtilization 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 compasition 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 envi s with developing lithic
technology in company with selection and acquirement of raw material,
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workshop8. February 13, 2019

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 toals.

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 thal 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 toals 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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workshop8. February 13, 2019

The cultural parallels between Jomon and Valdivia

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 propased “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 simultanecusly 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, |

consider the background from the points of envir -settlement-suby e gles 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 symb 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 1o their adaptive technologies.
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Lithic technology of the Late Pleistacene - Early Holocene industries of
I

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 agric i Late F ithic/Early } 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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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 o 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. | 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, 1 was very surprised how hard it is to produce a regular small obsidian bladelet by pressure
Naking. 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 gified stone knapper in
prehistoric times, | showed a lot more talent in spear thrusting, 1 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 oul different activities like stone knapping and spear thrusting myself, I was able to establish a broader
understanding of these techniques, which | 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. | 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, | was inspired to include experimental archaeclogy in my own research in the
future.

The entire week went over in the blink of an eye, and | am grateful for what | learned and the wonderful
people | met over the week. | 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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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 ol archaeology workshop organized by the department
of Archaeology. Graduate School of Arts and Letters, Tohoku University. | 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, | 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 archacological study by the comparison between the internationally active
archeologists.

Finally, | 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 warkshops,
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