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s LSRREITRE VR DTS D H

IEYV—F09 [E3E - BEE] : AHoF L $ ) 2MREF
SN-FFHESNDG. TRTREHE DALNS it



DIDARY b clALNE I LHh D, BRNREFET
AV XD IFER L2 WERETA (BEEhis) &%
Z7203) SRR Lk,

IEYV—F10 [#% - #E8)] : D3HERIC X o THLiR
5. 3MOLEDOREOMA R MINIZIE, BHMETH
50— LENEINE L ZUDDVuTW5, a—AJ
HIZE SNTELRELRLTVS Y. ARy b
AwOBEIRN2 S 1E, HMERICKELZBEIZ R, It
BUEMEZ L EDTHEHDEEZ ONL.

TEV—F11 [RE] : BEREICLOHCELE
R (72, @RS bS5 HZOREZRT O
ELTHIZEDM FIC EA > TWw B )Y (4 5 2017h),
SHENSIIMER SN Loz B AIFIMFAEIIAT
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TCSA : tip cross-sectional area (BT HIFE mnd)
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Episodes recorded on the three bifaces: an analysis of the
life-histories of obsidian artifacts from the Mikoshiba site

Takashi Tsutsumi *

Abstract

Based on the archaeological pattern notably site structure, the settlement-subsistence strategy of Upper Paleolithic
foragers in the Japanese Archipelago was highly likely to be “mobile” as opposed to be “sedentary” that became
pronounced after the end of Upper Paleolithic. It is doubtless that foragers transported tools except those manufactured
expediently and cashed. The recent obsidian sourcing studies have geochemically identified provenances of lithic raw
materials that were often transported away from the sources, proving their lifeways were mobile-based.

The present paper examines the episodes of three obsidian bifaces from the Mikoshiba Site in Nagano Prefecture to
evaluate a series of life-histories involving raw material procurement, shaping, transportation, use, maintenance, reuse,
and discard, followed by deposition and excavation, through a battery of analyses mainly consisting of lithic sourcing,
and analysis of use wear and transportation wear of stone tools. The fundamental questions on the stone tools from the
Mikoshiba Site, which are whether they were used or unused, or they were functional or ritualistic, are addressed by the
use-wear analysis, implying that the three tools were apparently used for cutting as knives unlike them to be labelled
as “projectile points”. Moreover, the observed heavy attrition by transportation on these tools suggest that they were
transported for long distance presumably after travelling several locations and discarded at the Mikoshiba Site. Contrary
to these tools, there are the other obsidian bifaces from the Mikoshiba Site that do not have any transportation wears. Both
groups of bifaces show distinctive difference in the transportation processes, implying even among the tools left on the

identical location have different life-histories.
Keywords: biface, transportation wear, use-wear, cutting tool, life-history
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THHDIIHL, H4TERMOEY ZEDL Z LD TE
. JREIEE R LTI BGOSR 2 0 o TR
HAZRECA S ENlze b OFEIC X ) FFENBREEO

MBI BRI N2 LA TPRENE. L2L, 14
AERTLART O AR 7 BT Sz vwold, HiitL

e &9 VIO 0 L TSI 0 5 L5 ~ 5 L
Dl LIRSl F T/ = A B R ICE L B
FI DA S 7 VRSB B > 72 b 5 Th b &
2rons. B 0L REES LEOHT
BEARIZ, I I L ASBUAE R I % L b A
N L7 BB RAE B (A 6 S AR 1S Bk
HRIZBWTHEDONLEDIDTHS., O ehb, B
LR SR D T .1 7 BRBEZS B P SR 7 LR o2k
B, AT AL B AR OB & F R 2 L7

ST C & 1T B L FR R B DR E A R E D
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ST, IR OIER 54T 2 & SEH I o )15 R
SRR R IR (2 BRI~V TREE
& T Wi EELERNK, AFREPY MR, Foe
B Eh 0 % I ST R ICE bz L S hTw
% (FHHIZAH2016). —H, FLITHEWM L7 L5 TRER
BAIBIIER 7 LREIHREINCAER L TnWb 2 &b ER
MAEA O R EHEE L7z b L, BRI RO
WY ARAERREETH - 7% HI1F, TEAERGRNBIES S
BR7 B CcR e Bafnht U8) 28T 51E9 T
b, FIT, IO “HEOERE RSO Y
IZ2oWT, BoRZ7 HREASRFRIEREE & i o Twn
LT B OMEEATS.
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X3 HEMEERRARIER, MUREBEREICETS

AD1918 4E D 71 7 = RHAKHIFEIT X ) HMARER S hili
JE ] SIS — R BV FE TR 72 o 72 & O S 2 D
R D B ARTER HERE B % BRARBR AR OB & LT 2Bl L
THUL “HHK O EHHLTWBHIETHS. A
HERBRTERR Y DRSS “RFEORAERE L
RAESRELC X D23 2 RILWERECTH ), FHo X9
7 WA 2 BEC BRE S ST, HR M &0 R B
M EDOW B CHIRZ ) ARKEL&EINb. L
Ao T, FHEIED (2016) ASRMIR L BRI X 5512
MW7z BE, SRS oL E BT AHE L
THLTWRLEEAL R, BRI IBOAKICEDS
REMAAEBRSET T, RUE &AL ATH W ICEE T
BELT, TO0MBRRELEZ LB OHBMITERL
T&723TTHL. JRFERENTRIE N7z HB1A 2
7 OSER A Y TIEEAIERHER R AE B 28 ) K L

BIFRRIERDIRICE T 58K HLEORE & LREOERR

R L (51 2016), HJ5U8 L HHIEAE D X4\ & i
DR L CEELEZMRRYT 5. ILEEBE Cld e fmik
% RS B HECR], TP BEY A+ U SRR
BB NBIERRROBAL RS, MSCH B X ) DL
Feo@EWmidm o Twniwnsds, BIEGFEEROHIZH S
IR A TIIEEAZ RO L e F OB & 2D R
SN2 8T & ) BRI RS U7z 2 I3RS
B R, ZOX) BMARBOTTERRS TR AR
BT LEZOND,

B, BRRFPERHEECRER B (K1) (F#EE
72 2013) RSEH B 2 EHERE R (F HIZ 2> 2016)
THEBMICADONE T 26 b, BEREIC "k
AkdE L CHOL L72" BIdF R . RO Z DX )
% RPEARIE§ B B KR KOS (RIIH A
REACLIRE, IREREEA TR EShz e boifBh e o
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b)) bEETEAR) I, iR % B LSRR 0ok
DHBERLZIGEVZVHSTHS Y. LIAT,
Y 5 OWLTF- DR M O TLEHER G 25 1 21EB L A~ CH
W CRINS NS GBI - EIE 1993 ; FHIIZA> 2016).
INSOYFTNFICHBIN R BISICAEET T2 7 78RS
BUFY (AT3) REDYFENEERRIEE LTH
Dol b T, BEEIY HORERIC BT HE
HEAEBE ORMERBT S LIcb%hs. 2LT, &
NooyyEHzL MERERE LTERHLAZ &8
BIZHEC 2 <, SOXD At b OB AL LB &
DB LB S G HAR 2 BRI L 22— RIC k72 b
VR ZOTERDS ) B

D EoZ enrs, b OWEEM D ESNALERR
Y LCHA SIS SRS O S, [ ARk 2
ML S IEBMIE] L) SER-TRA L, WESRLE
LRAELE L7z B s LCER DX THS .
SOLRBLESS, TEERER LIRS S B S 1+
BB FHEE” Y ERALTY BVo
TREVHEVD ODPEMOEETH L. S H, M
RIZBIT 5 27 ) RGO PRE R LI X 5 N4 #
FLOFEAW SN SA (H1l 2015 %2 &), MESCHEG A
PO & LT—HMICEASNTE I NETO
Rl SBET 2 LEAH 5 L) 2Bbhs Y. BEaE
o IG5 S - EERRATRSE (FH - MIBF 2007 % &),
TER SR (B 2007 7 &) AR 2 I8 o kR R
EHEAE Wb o>TWA I L 2R L, el & b tHs
PA RPOIEENTEZ “BAZ+ (F) ZABYD
725 L2 MR BEA b > TV a" L A0 (I
M1978 %2 &) IZDOWT, Bd TG 2 & DIRES, &
A IR L7200,

34 hFEHOEKRITEDOD EHEE

BRI O 8 (6750 50 540 1 B (s
Wi 1960) 7 &) A RCAhBE, EEMEELRT
AHLNLEEs LT BBy WEES S A T T
TS 2 LS b & T 5 1L 5 00 b B 5 4 % 1 <
B THERMLZ o1 E ) FEBIICES 5 L
TV I EHHERD SRS (M), &2 THEHTE
E B LR O AIRORE A - D & 5 12

18)

THb (GBHEH2b 45 OEFLLABNNTEDOKR
SEVILERERAEO L SIWIAF T, AT IRE
MO %5 RIRHEK (REMKDEL) IhoTw)
ZLThDH ([TXFIR~DE]| WELHE 1992 5 5H
1994 5 FA 2011 7 &), 7z & 21, R (K40 x
3, BE3b TIdHh 7=y OMEBMA, F72, FKEKT
NI BB (M40 x 6, BE6b TIEIAF T RkMA
P, WENRL IV AT OBETIHRE S TEKRS
TREO R LTwa. &, HE (2010) (ZEE
RO T— 5 ORED LRSS &5 RIFIRT
BR7 FBOHGAT 2 HEORERBSLHRIEICEAT
WnbIlk, FLTHANVY) VI IR EDREFEEDOF a Y

DHADBRR 7 TIBOGA DL ERFETOVRT WD

ZERBEHLTYS

HARY FBOGHIRIIASNDE DL D HREFAL
B 2 AR 53 A D ARPER FE A% T 3 YOI, BAR
7 @A EE & FRORARGEIE S 5 B 2 A
BSOS L CHERLCEAILERRLTWS L ICH
s, HEEHIIIIE AR 250 & L CRNIIEA
R SR < £ K oA s s (o
#2001 5 1IFEF 2006 ; B H 2015) A%, 45 OMCIREAT
Wb TBRIEGLZVW BBz ELER BT
Bo ' s, WA O TR E
CIEBRER Y HERL L OMETRD b, F DML
i, FWEOSA, LR EHh S, MURADIRE, B
BEEDOX S v OB X ) FHEORA KRS T
HAERZ bREAER SN EEZSRTWS (ARIE,
2011). CoZEdWEITNLE, PEEHORKRS 18
&, K1 TAERNCER F A R o BEIRE L 2 E 5
FrEORFEEHRLCE I LICHDL L ERIN R NS
(KAN) Fw) FTh %L, FEHLERORTHEM S it
WTEE P OB AP HARELC X - THEAR SR
f’w%kﬁﬁ@(ﬂ“ffékﬁi%fO)Elﬂfihim S0 i
shcazrEions”?

EZAT, REEREEE AR L EEIICH - T
7 F OIEFAAEA < 5% B WAL #T7 ALEB o JNH H L 2
i, ekt 8 AR LEERS - ()
OHAIRMY T, o, BRI IBOARMNESNS
Ba T b 20 A KA RN SE T o BRI 2 5 &
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~==? X . BHI~6TRL-EBRILBHE, MESBOME (1. ER - E, 2. €T30, 3. 2Lk
4 HILER, 5. BISER, 6. FURKXP)IEFESH)

4 FrEPSNsERDRICETZERRI LEOSH
50 73430 1 38R GREFEETT 1969) 12X DR, Yok DfriEix, NEFEAH (2016) @ p.28, X 2.1 2 5 ki,

PICIEN D GRIEFIE 201992 ¢ AHEFIT 2 1994). S 0
WA oEHEBARLZRLEIN T RVOT, 2Ok
I e BN 7 18 oA e BRI A 2 IR AE JEEL o )i
PR SDPEBRLTWDE EEZ 5N TWA (Sase and
Hosono 1996) ™. Hiik o X 312, #MIAA B 5
BEIEG2ROZEDOL b OE AT X 0 RHAREL A D &
SNTERLLEZONDIRRBEIR T, ANHHILMZE
3 &3 BRI SR S AV 3E o 72 528 o0 B AG L2 E H)
LCEKR DIROERAEE 5. 6 LIl LEBicd )
HARBREEANIZITEE L Wil o AR 7 g o #h 5 i etk
DEVPHRIBHE VI EREZDCoTOE FDOEAL
ZIUTHE ) A EELORESAIEM R 2 T 5. Al
DONBEIZE o> TERBAIIEDPIETD AT L2 Tk
N BERTH 72 0WHI T BDES). ZHOER
FEEMD A LRIEAZRDZ e P ORI D RS
N7=TH A ) PEE I ISR O BB AYL IR 54
LTws (IR 2006). 20X ) AR ZzERE LA

BRPAAEBRBEO T CHElE O BAR 7 TId AR L T
X-kEzZHN5.

4. BHYWIC-BRI7LBOHFET K-

Afacid, BEH (oM - J1EF 2016) o#fiE L LTIA
JERIEE 0 % B ) BAR 7 LR OB % Z O iRk
LEWECER, AERECER, MIMERRRIAGCER, S 5ICH ok
DS\ HRERO BRI W S s BAR 7 1O
WM BAE L TERLUTOZ L 23R L.

(1) JIRFERRFEIRO BAR 7 T35 it o fis I3 I3 EE)
LCHEEIHBTEL. COX)ERR EFBoOMmE
()R /N = S TR /A A R AR Nl S e o
BT BRI X o TKRFIZIE S EbN B I H A
OBER7 THARBICHELZ DL LTHRZL S
EDTEB.

(2) JRJERIEHERGRE R BRI O BAR 7 LA 5%,
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KL 23 85 B T e LR S MR KR IR SO 3
FERRET L, B BRINIZHARLIKRFNIL 5T
FFEWEREE AN S NER 7 Lo R R s h
LR L MAT, BREAZDEEED
t b OE R L T2 KFDO—HTH o 72w fetki
DWTHIRRL 72,

TG R O SER I HERR R 7 & R EE TR S b &
AL VEERE TG S (778, 7
B TFvE) xFLLRETHS-ETE, Fh
(N B A S 35 ) B R I BRBE D I B AR MR S
5T LU

o W & )\ RIS O PR HLIZ R AR 7 8
WCEDIECELNTVS., 2RO HE, 3
AFTHRENLRDLKNK, ZLTATIIVRED
REEMDHLEG D & o 22 RSS2 "R AE
ABREE (AR & REDNRAE LRV ICE § 2 BR5E, 1L
I EREE)" & LCitzx, BAZ HBEZ0 L) %
BEio RAULRT ELTEZOND I L ERREL
7z.

B

ARROVERIZ B 72 o THHEANR, JIIEBEK, ER#=
K, =Z#EfK, SmiER ABEAFROZHN,
WrwnizZini, 7z, &5%E WERRICIHMHICE -
TAROWNE N L7 RUTEHBLETFE .

i
D KWk ERIET 77 (CRNZDOZEL) 2»HHKE
ha ki (1), a—2a (&), Kt BRK7zEEw
DPNBZEETH Y, WE, INBEKE (LA) 2Dk
Wb e, FMiE2 (1996) OKILIK T LIFFETH 5.
2) BHEOARE, BN CKECEE, R OBHIERE
BBV KINEKIZEED 77 7% L oHERY) DAL
(E3ARAER) 22 HEEDOTHKE (AK, BE
O DT, JAELSMNL THERDO By
WRALEATLTHESL 2 LA EETH L. HERYOIE S
A DDA R AT IR THIE
AR R (BRETIEB) T& 5% Z29) Thibhidh
TR AT TR PuEices, Fioh
FTRMIC—RT 7 7R 2 B4 & U OB IEBI T
MENTELRINK L TIET 7 FRIEOIE (779 v
ZVA) okt (AR, BHkE) 2EELS
SV HRIEET S KK o R TIZEKRD

B A G

3)

4)

5)

7)

8)

9)

BROWBHIPER LTV ERS VI RS, KKt
DL E LTRRZ IMMEH I TS, Zo4AHi
ErETREIE LY e LAERIEARCH LTI
NTW30T, HFEOLETH 2 BROBmELEZX
MLUCTER7 B2 T 5.

BINWERBE L de MCX W BEHINLRETH 2 1l
(Fk, FHaE) IKHRST, e FOWEBOREL %
O L2z ZRINERSE (R, FERERZ L) %
GiME L LTARTIERT .

[ Xy ¥ 25005408 2000 (/ZIT 2002) 235 % % AL 36
JE9 43691 #, WAL 1389419198, #EE 1407 m
WROMTH %,

RARF RS0 cm OFRERBUL I Y I PR EIFTh, F
SEVERAT 50 cm L2 7 e WHBIEIE I Y o, — 5%
NaWz 2B TIEF~FPYHE, FI~FHEHrEE
LTwa (#A 1978).
ZOMoEF 7S L THERET 7S 7T~72
ka : HTH - #rd 2011), RMABEDRT 75 (15~ 165
ka : HTHI - #73 2003) OWHELOD 277 7 HHHE S
N2As, 77 FHT-OFRIIEBOEIK S Hko KILA
I A (JAEEE UCTHRSRMER) ThD (FH 2016). %&b,
IREREREDE, T vERRs TR TV
HEARZ LEPREL TV LM (ZH1341992) 12
HY, KIKEBORM & LTIET 7 T OLBEK
B (L R) OGS 2R3 %%, KILKTIE (BARZ 1)
DEWEWPITHIEETIEI AV E VR S, 5B B
oKUK+ o pH (NaF) i1 9.2 %88 2 KK+ (8
R 1) oXMERET (AR Fa I —%5 - HK
TSR - BT HS 2003) A%, BRERMAEAT— 2
OMAEBIZBVTIIYHEOE T AR Sh L A
O¥MERET S (K1) (H¥FE2 2015).

A3 (2016) XiREHERE S IREOBGRE (1) ER
EMEZ —DOEMTEPEELEFIN (2) ERNEM
FEMTHOESHRE LTI TRTET IV (3) b
DR DB T L IZXPYLEFTVTIRL TS, 1k
- B (2016) T (2) & () RRMALAZETLT
WM OEREHE LD, ARTLENERHEL TV
5.

YRy e A E AT Il et N N TR (-3 e
 F FHE AR D TEE L A ARHHWEE % PF ) R EEE
DHALL Tz, L72dio T, 2ot KINKTIEIEE
WREICASNET 7Y v 7 LIV )V CKILKERHT)
EIFEDHHHIG L.

g, AIAVIRREO A FAFAEH E RO 540K
B 7 A AR CTH %55, M LA EEBEL L oRE Tk
HHETHY, /7)Y REeFERE LA FTYF X
Brastied CEHTH S (LUl - ATF 2016). F72, ¥4
BUIRERA DOARM L2 RETII VDS, EABEERE
A & OWEEHR O AL & 2 MoK T KL
ETIC & D 4 U2 WEOTEBLICEVRIENNEAT S
ZEDmTIE L, EB BEOLREREORISIZIEZ
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11)
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13)

RUFUL bR, R ERIER A A § B AR S R o Bk

D & 9 B OHEAIRATFRD H D (i - HIEF 2016) (5
H1d). ¥/, YHEOBBRESEMEOL DL L TR
FANHATAWBRICETNLIZLOEZONLI LD
5, MEHERGE A O B S B VAR IT O B A L
JERHAE OVERE R B LI ORI D W CH R B % 5
2B eIl D,

BUE, IWEERIERZS0 % "ERHER oMz 2L
HALo 724 LAKOTEAZR SN WS, REORKED
TIEARPHZECE OIS ERT 2 225, iR
Be g A L CHERE & 20 2 Wil G 58 70 AKTE D AL A A
2 & ) RA L HERAHE D R S MBEIBILEKICE ATy
EHEEEIND, ok 2IE, B FIEEESENLL
#2m BT CHEY % TR2 & HB-1A 13, #%kM oW
ca. 10 ka i2BWVTIF 70 cm T & HB-1A 23E 5 - 7245,
TR DSBS HERE % 455D 5 ca. 5 ka 121d TR-2 TROHE
AR D B UHERE U722 212 & 0 Heiid 30 cm 47 0 (i
$ 2 (fcili - MI%F 2016). Zed, MRREEFEERBI S
FHR R BB~ OBATMIC S 725 5 ~ 3 ka THEELH
(T3 2013 : &M 2016) dEEL2EEEZRT L9k
5. ZORH, N FEEROBENE L GEHIE»
2016), 5 OERBEEESH 722 L ERBT S, B
JEPICHE 57z TR b L v F TIRSEE 60 cm UK TR
BEIRIE & 72 B A%, TEEE 80 cm T S5 N7z 1d ca. 35 ka
DEMREZR L (B3 2016: TR 2106). 2D Enb,
N FRAABOREDNE L %55~ 3 ka DT AR
ROWMADMERT ZEEEOBEN L Y 3 F = THYT
HHENY ) FBRPWEMLZEDRERZONDL. ZOBRE
OREL D FHRAEAEO ML E BR 7 LEOERICE b -
72THAI.

WA (FHIZA 2016) TIXMoKH o I 5 5
BWISHERZHICE DR Tz & S, WA
LHIEN D B, ZOHLEES, HEERAREERATEL D e HipH
ORA: % S 5 OWZxt L, FERResRiE IR oo il A B
BT B L, BRI, R sRANATERECEL T
W LGS TIRAIRIC & D RS 2 TER O ATE <
BT 22 L (FFH1998) 2R L TS b s,
BRI, A BRI R 2SR 2 LR E I B S
B L7278, AU BRI X 0 RS L 22 T 5
A O JRERE RIS AER PR L 722 A EE S N5,
FIAk 72 BlLEE , BUFE, SOEAIEA YRR LEICED
N5Hr EEEICBIT 2 HEOERE FEFENICSH 50
B o R R o 8B AT (FEY - IR 2007) 12D
WCTHWR b, ZOERGH CIESER % 8 U Chimiy
HERLTEBMARIZ B L& S, RBER»SHRL
EH i TS & SN R REBIR Z LRI 64
AR L7 & % 2 b b BoAR 7 DRISHHS L7z Edd
FOBAND IR ENTVRY. TOL) % “HEOE
R EAER A AT O lEE" 2, mid (GE1D) LZziidgi
WU B BB T OFEES AR b > T b & -
bhsb.

PORL L2 LR il X D ISR Rl 2 s L (LU

14)

15)

16)

17)

18)

19)

20)

21)

22)

FH1996), F7z, ZITHh oS NAEHBOIEESR
Ry LEEZRFEBOT 2 ARBHEBRICEPLTWwS 2k
(Kumadal983 ; %5 (% 7> 1995 ; Shindo et al1986), &
LIHBR SRR A EET LN EZONLOTER
7 LBOERIZED > TS REEBETE L. L
L, PR ASSE i LURT O 48t KO LR R s & & e
LThitishaZ ehrns (M), BR7 LRI
RO~ SRR RE TR WA, A AL ERD
W2 WHENES S LETH L EE 2 5N (W% -k
i 2015).

2=V =9 FCBWTIET7I5CEDMETH %
bracken fern % T3 & § 5 FEIRIAED D & 12
~ A 3 (RS BICHY) SSRGS S (HIE
flE i 2015).

LA I E T EOEMHET WEIRREREEOHE
L CHFGTHEWRATELIEL TV LY, YT
RTHLHTEIZOWTOBRBEDOTREZRTERENT
et e vy HEESHVORE (18I 1989). RET
T hE L7,

Z D RUTDWTIEZEPHL IR B o T3 B IR & U 72
BRI BELC 53 L 72 (IR 1E A2 2008) . Kk 72 8 5 0351513,
B (1987), A (2011) ICd BT LATE B,
TIERTBAR S 17 LFREND BB RGBT O
FIH BRI LR THAHAZ NS, AT "BR
sA1" & HARZ I LRLL LS.

P EORFIZ, DR, REHPLFEHN L LTAA
n(EHEE) IS DM ST E 2P ERER (BR% M-
BY) ThHb.

7o 2, BE 3 TR LR EIFICAE S 2 RO R
B 2 A D I 1L BREE LR X 50~80 cm DK 7 L JE S
ROoNs (HHRFEILEP AR 2003). 7z, B
I E RPN OAR I % 850 EBFCIEIE S 60 cm 4%
DOERZ LREFEDSLND (KA 2004).

B (1987) 3R 7 1Jg a5k LM A OGS & BR
7 EALE NPT, AR E TR A 2RISR T 2 5
R 7 LI 54T g 5 BU 0 U CRHMARR LIRSS HA & I
ATW5S,
FELTHREKIEREO T 7 53R, Fhs 2 /4
ELTHEIER LT A,
NZWRAEREL L BR 2 T & oW &2 MRIE= 2 —
T—F v FLE (HAE R ICHERE TRINAZ W)
DOER 7 TEARBIZBWTHRICEDO O NS, =2 —
V=5 FICe b (A VORI B R F VT A)
ARBERAL L 220138 700 £/ DI TH Y (Lowe et
al. 2000), ZHUTIZITHES) L CER Y L804S
3% (Sase and Hosono 1996).
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Meaning of the Kuroboku-doso (black humic volcanic ash
soil layer) distributed in the Hiroppara area in Nagawa
Town, Nagano Prefecture, central Japan

Takashi Sase ™ and Mamoru Hosono 2

Abstract
Kuroboku-doso is a layer of black humic volcanic ash soil formed under grasslands characterized by high biomass
production. Such layers appear throughout the Central Highlands around the Kirigamine and Yatsugatake Mountains,
where the well-known Hiroppara bog and sites are located. Human activity has persisted there since the Upper
Palaeolithic because its many sources of obsidian provide material for implements. It is inferred that Kuroboku-doso has
been generated continuously in the man-made ecosystem (the Satoyama landscape), where secondary forests and highly
productive semi-grasslands grew during the mild and humid Holocene climate. Thus, Kuroboku-doso could be a facies-

fossil indicating a Satoyama landscape.

Keywords: Kuroboku-doso, man-made ecosystem, Satoyama landscape, Holocene, Central Highlands, obsidian source
area, facies-fossil
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141 (O vs. BHU), EA-1 232 (] B) A& BE vs. MT),
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fikp» O A% (EA2 2247) 13, @M X D HHIE
NZZWEWHIHME I NV—TL Db, S RICERS
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THY, AwmbEARO Sr OGHRIIRRPA—HTH
% CGERGHEOT—% v — 1%, BH - L&, 2016;
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MENTLESZEHBITE 2. Ak, @laicik
KOME 7V — 7 LB E iz fm#% (EA-2 901) 2%t
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Update on the provenance analysis of obsidian artifacts from
Hiroppara prehistoric sites I and I1, central Japan

Miho Tsuchiya ! and Yoshimitsu Suda #

Abstract

This study newly reports and updates the provenance of obsidian artifact from Hiroppara prehistoric sites I and II.
The provenance analysis of obsidian artifacts from these sites had already been performed by Suda and Tsuchiya (2016)
and Suda et al. (2018a), based on the Mochizuki (1997) method. However, the results of provenance analysis were yielded
from only ca. 60% of the total obsidian artifacts. The rest of 40% was resulted in "unclassified". Therefore, we revised the
PC program of the provenance analysis using Microsoft Excel for Mac 2011, and newly reports and updates the results of
provenance analysis of obsidian artifacts using this new program. Consequently, we could yield the results of provenance
analysis from ca. 70% of total analyzed obsidian. The reliability of the results was unchanged from the previous works,
which were evaluated from the comparison with the results from quantitative WDXRF analysis. Updating metadata for

geologic obsidian or obsidian source is essential for analyzing the provenance of obsidian artifacts in this area accurately.

Keywords: Hiroppara prehistoric sites, obsidian artifact, provenance analysis, quantitative analysis, qualitative analysis,
X-ray fluorescence analysis
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A method for determining the origin of obsidian in artifacts
found at Hiroppara site Il in Nagano Prefecture

Yoshikatsu Nakamura *

Abstract

Archaeologists and anthropologists must reconstruct where prehistoric humans collected raw materials to
determine how they exploited natural resources. We use stereoscopic microscopy to classify patterns on the cortices of
obsidian artifacts from the Early Upper Palaeolithic excavated at Hiroppara site II in Nagano Prefecture. We compared
those patterns with patterns found on nodules of obsidian from the adjacent Wada River basin. We were able to classify
five categories of pattern categories that indicate gradual alteration of the cortex through natural forces (e.g. collapse of
outcrops or river abrasion). We categorize those patterns into an index for determining where obsidian in the artifacts
originated. Category I indicates no river abrasion. Category II obsidian originated upstream (Higashimochiya-shita:
W1). Categories I1I and IV were scattered in the upper (Hiroppara-nishi: W4) and lower (Settai-shita: W9) midstream
areas, respectively. Category V was collected downstream from the confluence of the Wada and Omegura Rivers (W10)
to the Shimo-wada area (W15).

Keywords: obsidian, lithic raw materials, collection place, cortex, Hiroppara site group
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Human behaviour in and around the obsidian source area,
Central Highlands of Japan:
Case study from the Hiroppara site I

Jun Hashizume **

Abstract

The Hiroppara bog and adjacent archaeological sites 1.5 kilometres north of Wada-toge in Japan's Central Highlands
are a well-known source of obsidian. Excavations of the Hiroppara site I reveal the following. Artifacts dated to the
late Late Upper Palaeolithic (ca. 25-20 ka cal yr BP), represented in layers 2b and 3, feature bifacial points and margin
retouched points with a blade core. Artifacts from the Initial to early Middle Jomon period (ca. 10-5.5 ka cal yr BP) are
found in layers 2a and 2b. No refitted lithic tools and flakes have appeared at Hiroppara site I, suggesting that it was a
location used for brief stays. We analyzed 691 pieces of obsidian artifacts from Hiroppara I using wavelength-dispersive
and energy-dispersive X-ray fluorescence spectrometry (WDX and EDX). The analysis classified 472 pieces (68.4 %)
into 10 chemical source groups. Within the late Late Upper Palaeolithic and Initial to early Middle Jomon periods,
Higashimochiya and Takayama (MT) were the major chemical groups, appearing in 378 of the 472 pieces (79.9 %).
Chemical group MT contains two geological sources of obsidian. The primary source of Higashimochiya is 0—1 kilometres
south of the site, and that of Takayama is 5 kilometres east. Obsidian gravels of Takayama were pyroclastic flow deposits.
Both sources are chemically indistinguishable. The cortex of the lithic surface shows no characteristic of pyroclastic flow

deposits. Obsidian for the associated artifacts came primarily from Higashimochiya to the bed of the Wada River.

Keywords: Hiroppara site I, obsidian, provenance analysis, late Late Upper Palaeolithic, Initial to early Middle Jomon

period
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SRS ROERIATb N, Zhic k), Ry
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KETROONDEEND L. CIV IV BERY) KB
. HERAEMIIER SN, HREoT v U2
M. 727 AF ¥ —OF A5, I AR~
e CV (VERY) KBTI ERIEIEESICK
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OFE AL LHOTREER L7 A EEENE
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REHCT, BRT28EGER % &8T5 KR %
WELESITRLT.

4T awRETIE, AR & RilE OREDY 4 JE it
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DI HD621% 1%, TOMOFRFIHEEINDL Z EH
5, EWEM RSN, MR E 2B &
L7z %7, BHIE2 (2016) T, X Y#HLWikHiH
AaBE BN OGS 4 FAZRICRA L TV S HE
PR L. LA L, AkEoBlgH) S 30tk
TR 7% {ANAGREATORETSH ), ZoOREITHRY
LHEFE N2 s, DTOBE - STl vCidsf
WCZOREZEB LR, 5B, BHITA (2016) THRE
Lg% b &1 Rt U7z e M oA s 9 & B 45
FRE R B U 7 REER L, AREEARS R LR
T4 ATV INT =7 2L T 5.
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RS B A M IR SRR AT O B & O < B ATE)R

®1 LEIEFHLIBREANAROFEERIM - BEHEET —42 (1)  BHRFORS

4 BRHREH BXha#H AR - WGEEERT
HRTIN—T EE EE TE BE %E&H) %UNE) T FE  Total %(&F) FME Total %(2fF)

MT 928 37 13 978  407%  585% 174 1 175 365% 21 21 350%

w 274 25 1 300 125%  180% 31 31 65% 7 7 117%
HH 262 11 5 278 116%  166% 32 32 67% 3 3 50%

K 32 o2 1 3% 15%  21% 14 4 29%

M 4 4 02%  02% 6 6 13%

BH 8 8  03%  05% 1 1 02%

T 6 6 02%  04% 2 2 04% 1 1 1%

B 17 8 1 26  11%  16% 4 4 08% 1 1 17%

H 5 5 02%  03% 4 4 08%

FS 4 4 02%  02% 9 9 19%

Ms 2 2 01%  01%

- BH 2 24 02%  02%
BH/T 6 1 7 03%  04% 4 4 08%
BHU/M 1 1 02%
H/FS 1 1 00%  01%

H/K 2 2 01%  01% 4 4 08%
W/MT 11 11 05%  07% 4 4 08%

A Bt 1564 86 21 1671  696%  1000% 290 1 291  60.8% 33 33 550%
I 692 25 4 721 300% 187 187 390% 24 24 400%
KAE 9 9 04% 1 1 02% 3 3 50%

& B 2265 111 25 2401 1000% 478 1 479 1000% 60 60 1000%

MT: @R - 1L, W: filE, HH: 2738 - 276, KRR, M: SRR, BH: 7 K2R - KRB®R, T: VFYR, B 7F
7R, H: AR B, FS: dilE - = J0R, Ms: ZHIg - @10, BHU: 7 F7iR - KR YR - 8RR - BE (2018) &
BSHIZA (2016) X b 1R,
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S E B 5 @ 1 T 4 ® 5 7 v g

i B EEdza L il L
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MT 114 125 69 34 30 518 22 11 2 1 10 3 3 6 2 27 1

W 24 36 18 4 10 195 3 2 1 1 1 5
MH 2 4T 1282 18T 1. 6.2 2 .2 2o S
""" K 76 6 1 13 1 1

M 3 1

BH 3 3 2

T 1 4

B 6 6 4 9 1

H 4 1
FS 4

M1 1
""" B/H 1

BH/T 1 2 1 3

BHU/M

H/FS 1

H/K 2

W/MT 1 2 8

Jv BF 183 228 110 48 42 926 33 14 2 1 17 7 5 3 8 3 42 1
FIFIAEE 78 75 42 20 8 47 15 6 4 1 4 1 1 1 16
REE 1 7 1

& & 262 303 152 68 50 1380 48 20 2 5 18 11 6 4 9 3 59 1
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HMIIN—7 Y= B FHE A it % MEH V-1 AN FHE A%
MT 10 10 145 19 184 57.7% 3 17 12
W 2 3 38 3 46 14.4% 1

______ HH 88460 8% 1
K 1 10 11 34%
M
BH 1 1 0.3%

T 1 1 0.3%

B 7 7 2.2%

H 1 1 0.3%

FS
______ MS

B/H 2 2 0.6%

BH/T 1 1 0.3%

BHU/M

H/FS

H/K

W/MT 5 5 1.6%

A F 16 13 264 26 319 100.0% 4 18 12
HBIAEE 4 3 102 16 125 2 8 1
KBlE 3

& &t 20 16 369 42 447 6 26 13

JE AT B 0 SR HO I BUAS RAS, BRI S0 X ) I
HICHN TV 200 %K 5.
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RL7 HRZ N — T OREIIHE LR BH Y, R
Vo —HHN I NV—TBHL2II32H S, MT i
B - I ¥R RIS B e (BUTE) 1% 585%
zhi, REMTH L. GROSH T, MT IZHH
B IR Tl X 5 58I TE .
T, W (FIHIE) & HH (Rr¥% - B &) Behzth
180% & 166 % THEBEL TV 5. ZOMOE R 7 Vv —F
W, Ms (ZHRIE - %) 028% &4, 01 ~21%T
HbH. TE-BH (2018) TIEMTIZHEET 2 FHEH
LEND K UMNER) &, BAMARL21%THD,
RAF—L—RICEENS.
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TR ENTEY, EEIHA SN THSHB 7V —
TO5AEE, WA EICIA2 S (K1), B -
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Y7 :MT- K, flHKEZ)7 W, Br¥x)7:
HH R»r&xY7 HH YFYRZYT7T:T (VFY
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) -H (KR, BLB/HET) 7 BH (T FY7iR- K
REMR) -B (FF7R) - H (KRER), Bradkzy
7 oM (FAR) - FS (i - =7 301, Bii=) 7 ¢
MT (I &Y T7ICELRD, BBr2NAr
(Ms) IZELTWA.
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frERLZ. AT X —74 MT, W, HHIZ, FAEdHK
OEEPLBBENTVD, AREROI HY =15,
ZIETMT, W, HHOAPRH SN Tw5. Ihbid,
HRTEHRIPSHR IV (AH) FTHEEEED—
HEOTRICEBRLTHRHIN T VWS, ZhixiL T~
A F—7%—8iL, BEHAFELrSOAHBEN TS,
INOIEFHFBETHARIRUIRY, FHEIEHREDOE
T WS 23 IV R A M A 5 i3 S iz < Wi
Wb,

22120, AaHroBREAEA L & 2 2l
LTHRZ V=T T E B OMEL R L7z, BIEAE
Fl12oR ATy =N NV—T <A F =57
V=T OWEDHHEINTEY, T4 BAEHOHT
TIV—TOEKERE L Tw5. —F, BEAER
2HHIEMT BERMITHRB S, W& HHIZHEFRED
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%3 LEREIIEFELEERROBRORERDM - BEHEET—4 () 4 BRAKBRBOBENEH
¥|F)JI—F obl ob2 ob3 ob4 ob5 ob6 ob7 ob8 ob9 ob10 obi11 ob12 obi4 obl5 ABH

MT 218 22 70 293 138 95 59 7 6 35 9 21 1 1 4
w 11 9 27 10 4 1 221 14 1 2
HH 2 22 24 5 166 15 9 3 31 3
S S Y
M 3 1
BH 5 1 1 1
T 1 2 1
B 1 4 1 1 3 1 15
H 4 1
FS 1 3
______ M R
B/H 4
BH/T 1 2 1 3
BHU/M
H/FS 1
H/K 1 1
W/MT 1 3 2 1 2 1 1
A Et 240 22 110 352 161 104 233 240 41 36 43 26 21 35 10

HIBIASRE 95 11 48 143 78 94 47 63 19 30 64 7 6 7 6
FAE 1 1 1 1 3 1
& & 33 33 159 496 239 199 281 306 60 66 107 33 28 42 17

BHEFRRSVAROFENERNS, e 7V — T IR 5 A-EBER. 450 v 7 3EBOHBN TV — 75 5 A E ) E R
IFy 7 XERHN T v—F.

R ERTw 5

FINIRLI2E T, HEBEHREHH 7V — 71203
BODPOFEBRLRMEED L. DT, AENERORHL
SEEERIZA (2016) 12X 5

(D) FeEofR 7N —7 L KO B RE R
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DAY I NV—T a Y EEFECIRBDH 5. obb 13FE
WTREZROMEEIFETH 5. obb IAEYT
EERICH L VIKE~ BB E 25 5. obl0 IZAZEN TH
Moz E L, ARTHMOLEDSXHI LR .
ob12 (XKt TR e M RO IR E DT D 5.

—ob8: WIlHA. INHIHIFIZEEIIAEWHTY Y
FMrRAE~KREERELTNS

—obll:KIZWY, F-MsEENTWAE. F1
mm ML OMA %A ¥ 7 V= a3 YRR AT B4
WA H Y, KIS Ms OFBIEEHE K OFBIERE L D b
A < EROWIMEE 2 R4 > 7 Vv —3 3 ¥ TH#
FIohs. 72, K oBHKRIZIER CHEECHBnLE

E£LTHBY, K& Ms DHBREHIAR T D XB 257 fg
Thb.

—obld: A F =L NV —TTH% B THES
NaEms5R. Zh s BRI —HMoEsE
BEE L T 5. obld iR BEZ T W AR D MY A3 A
C A5 H 5.

— obl5 : HH I2fW 4. obl5 IxAZEW o ¥ Bfa TRUE
VSIS 70 7 B FLIR O 3 PR 3 LS D B

(2) BEOHH 7V —T L RO < HERER. 15
TN—T EHEDOMFITONTHBRD,

—ob3: FEIZMT & HH THEB SN 5. ob3 13HH T
EWHENE L, B TIIIImAEMgERS 7 V-V 3

RO SRV, WIRTIX, HH O )R )9 7
DHLHHECOEME R T SH T L TMT & XBITEE
Thb.

—ob4 : IFIFMT XA L Vo T WA, W, HH b
HRENTWDS, EEHORKtEEZ 2T 5. obdD S b,
MT & W, HH OHGEREOME 2 AR TR IX )5 % D
EHREETH D, FERWIZTE W,

—ob7 : MT & HH THi S 5. ob713%  25EH



THIBLRO LA 2 A AT E L TV LI D 5.
HBFERE D LITMT & HH 2 K0T 5 & 8
TAREE RV THE ORI 235 X TTHE Tl d 5 25,
TR AEZED L XVIZEBRS &, AETIEMT & HH
EXPTELZWBILEHEETNS.

—ob9: W & HH THEE &S 5. ob9id, ob8(Zi#:d
LEORENLIETH DA, WRO D 2 i TR
Fohs, W e HHZEAWICAE TR TE .

FAIRT LD, 4 A GRREEY OBIIIREE D55
MREHN VT ERET L E, MT, W, HHZ L
TBIZD W THERBI2H 5 /e, MTISHB SR
o@EWA S, BESEO CL I, 10, IV, VO3
TOBMREN RO SNz, Sheidxidmic, we

W S NIV TEIA S A1 CT ISR % 4
BRSOz, BB w2, KIiZowTid
ClLIICmA LIBMTE S, Zofo~ 1 F—72H5
TN—TO—FIZOoVTIE, BRI 2,
iSO E RTINS Z 2 3Ly, 2B, K1IR
L7z &9, WEREGOY V7)) v 7 & BEDK
FAOMBEEFRD 5 1E, MT @9 HHER A OKR
12, AU EZRIZELNOAKRIC, FAHNOR G
P HHRGKFZ B THET 2 WO KRIZ
Z LT HH 38 7%\ LSRRI OAGRIZE A 2 G L

B AT

x4 LRI EHETERARAROEEMM - 24
HET—4 (5) : 4 BABRBEOREIE
¥B|JII—7 C-1 Cll Clll CIv C-V
MT 29 73 77 46 55
w 64 7 2 1 3

HH 79 11 8 1
Tk 5 5 1
M 1
BH 2 4
T 1
B 12 2 1
H 1 1
FS
Ms
Ssw 3
BH/T 4
BHU/M
H/FS
H/K
W/MT 1 1
AEE 198 98 92 49 64
¥IB1ABE 50 37 50 27 29
KAIE 1 1
&5 248 135 142 77 94

CI~CV: BRARAOGORERTERE (RXSH).

HH B X CHBATEORFICOWT, A EFFOER
AR S ENOR L7z, A0 BRSO
(IQR) 1, MT (11255) & W (12050) #%, HH (3353)

TV EDHEETE S, I IEL, ABPRELSNEETEETHY, MT
K412, Ay =2f I NV—=TTHiH MT, W, EWIZ100 g 2B A RBMOABPEENL Z & %2R
[=]
8  core 8 7 flakel ©° |o flake Il © ©  flake Il ©  flake IV
= o o
g 7 °o |o ° - Q o |w T
- D — o !
! o o o o 8 I
X [} 8 - o _| !
S - ! 8 - : o | -
CREN I S g - 87
- | 1 ' - |l 4 T
.‘E’Q : : T ‘u.é— ° o 8 o] i : © i
281 ! - o T T -3 | |
: =1 o - ] : | _ | o | :
° Q e T =T b N |
(=] 1 I BB —_
o - | !
g -l . QQEQ 2 - N .
0 . - 7 ——
=l EQQE 00| T TLE =5
o 4 + 4 - 4 o 4 + e R= - L o o = I a +
— T T T | — | IS . — | IS . —
MT W HH UD MT W HH UD MT W HH UD MT W HH UD MT W HH UD
N= 46 6 14 26 76 9 12 24 72 17 24 30 38 6 8 27 27 5 6 13

4 RE I EHHTBRRARAHOFEERIT - EHHEEST—F (6)
MT: bR - i, W: il HH: 273 - 2o A,

(A BAREOER - AFOEESF
UD = HBIARE.
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x5 LRFIEHETBEAROEOFEMDT - BEHET -2 7) ABARHOMEEAR

SHEH 2016

REGLE1 Ao mnES Dol wmon-7 mARE e sENE Wit
=
b8 Beal B L W ORE)  MEEIEE Al A (EAE)
obll &0 170 UD (K) ORE)  HEEE mE A (ERER)
obl A3 163 MT GRE)  HEEE AR K (ERER)
obl &2 176 UD (MT) ORE) e M (i)
obld  HEE16H30+7TT WAL B o AV L (L N L. R
"""" ob7 a4 188 UD (HH) (A% #MEfE HF (BB ANER)
ob6 ety 64 159 MT (Fik%) HMEPESE k% Ry (FiHIE)
mangn2 e oEnEs oot wpou-7  mARE  fFENE EERE it
bl Hem 43142 38+134 MT Gif) s G B
obl  Hetrds 30 UD (MT)  ORE) G b (i)
obl  HepaT 185 T OUE) e A
"""" b3 Hemez 16 MT  (ak)  aeE 48 A (A
"""" ob5 gtk (04 148  MT (@K &L BB &L
ob7 A7 (2258) 124 HH (i) L A =L

H AR CToOX 2. 7V — 70 UD ISERHIBIARE. 72 () WMZAENGHE L aEMpN O EH» 5
AHIMREEOE VB 7V —F (RXSH). #E - EWFTIEIH 3 LB L TwE. BHIEN (2016) & D 1ER.

LTw3. F#iZ, 300 g 2z 2 KEA%IE MT 12721
HBOLND. F7z, PRAETIE, WHEMIIMT 5EL
(10425 g), W (5545 g) & HH (5455 g) OHIED
KW2td%.

L3 oERSADIRT 912, #H) I
510 I IV CHN) OGN, B EEESEo
B RS 2 & i B RE A~ OHER 2 L L TV 57280, %
NZNOHRREIZEREICKKT 5. 29 LT,
FHF IO BBV O M B R % R LB A2 5% 30 1%
IIT, MTIZ100 g DL EOREORF 23E N ECED
DAY BAAMATH DA, EERMIZHAT, HA 125
F I, 1, IVoZzhZhT, MT, W, HH OHIEO
FRER IQR ICIEH . - G ELRZEED LNV
EFRENTVE., ZBHAFINTIE, MTIZEENS
3535 g & UD (A Hobl 22 513BZ 5 MT) @
1963.7 g DF v 2 MEAEHD SR L T 5.

BHIE A (2016 : 156-159) Tk 5 1T 3t B 4 fg 412
HEORAER O L ARG oML, o
BATERICD L O AN TORBEATHE OTEENE
REICL7:. %5 LM 31T, BHIES (2016) TIFRH
Lahofz 2 BloBEEREZME, ChoBEARRHIN
HEROAESEEEENTZEHL, B 7 v —
TEBEG LR ER L. HAARIIOWTIE, A-

DR O FFER Z e L7z, BATEEOARTF S0 5
EENEDETEFID VIV R, £ 5 3EHOR
A, ABOWA, AiROWMAL»HIL U D AdhEEER
BOEENGRNNY - ZRLTwDEEEZOLNS. £
T, HAH L VITABEMOMAIEMT, W, K, BT
HOND. FREEMOFE - FTHE M X 2 H5H#
ORI HBEEEZ D A8 - A H ORI T b
Twb. HHOBFEAPHA S NI=DE ) PEES » 61k
L ENTD, ARSI OBEED» 5 oW R
B EHILTWwa, R, HEEBROLAHIEMT &
HH T AN A SN, HHNFEEE OB OBERD 5\ IS
L bABOWMM B T abh/. BEL WITH FEE
ODTEPEH S LEZOLNE. REIL, AwAIIDNT
WEMT E HHOAZEAHNICAON LA, Znb0H
P COBEFEIIN 25 BRI T RIEIAWTH S, Fiho
B& KZR<xAF—%HZVv—7M, BH T, H,
FS, Ms (¥%21) TREEVPALNLZVDOT, 0O
FHRADINY — T D L HWTE S,

P A e J5 P 3 > B TH A e A GO BR T, AR DI
JEUIL S8 B 0 He ity &R DB BR (R 55 2018) O i 7%,



8 TG M SAT R & i 3B 0 R 2 Bt R 2 4
ML722 &b, ST, WMEE TR L 725
W - EdHE T — 5 % b LI T O &
JEREH & DDA, BIRAMER & A SREOPI B L U
EIROER O ERICOWTHET L, SUIHA 2R
BN BT 2 il IR B L 72 & b 4T E)R
IZOWTELET 5.

41 R[ESFEEHHTIN—T

9, BEIZX2EWOLBEHR TV — T L DRI
—EDBRD D B LR ENT. FEDHH TNV —T
AR B AR ERNE, MT CEfFR - i), W (R
), HH (Rr¥% - Er&H), B (7 F7H), K Uhg
P, Ms (EHE - %10) 122oWT, H 56 SO
Wi DB %2 W TR Z 572004 v Ty 7 A &
LCHHEDPWEETH S, LrL, FEEOHB 7L — 7
100% OIEEZ HED TV A HENER IRV, BZ5L
MO 7% EVCHE T BROAHEREINEIND Z
CIEBREREZMICELTwEEEDNSE. —T, &
BB 7N —THh RSN L HENERNE, BiET
ob4 % ob7 O —HFEP D X 5 I HBIHER
WAL 2 WR D IZAECRIFEROX NN TE R VD
DL, ob3OMT EHHD X 5 ICHADHEIZE 5T
HWIRTHXBTREZ D DEHFA TS, ThbHIZDnT
&, CHBIRSR A ORGHREMARR, BUTOLH
SHEEMNL 724 V7Y 7 ARERT A2 0EDRH L.
=4, v A F—H—#THDHM (FERIR), BH (7
FeR - RIREM), T (vFYIH), H (KRR EH),
FS (fFig - =7 R) 22w T B a0 2w
72, AEBERE ORIV TIRBIO LR TOH]
BB OB ME MR L, T GbESBROBEL T
%.

%B, MTIIHME & B Lo BEA TIET 25035
BaRL, WHIESEO XRE G50 TIZoEETE S, 4
DETHHEFFCL > TEANTE2FEI2D v, L
7ed3o T, BINIHERT 2 BEAA 4 At
BG- LT W REME & MR ISR T2 2 LIETE L
72720, IRRI &R E REROMICMEST 5 F
YRTY7ELBLAMTY 7 (BH - L& 2016) O#

W72 XS,

Wy,

B AT

BoOHHN V=1L, GROGHTIE~A F—%—hL
LCTHN, B ZE< EGFHTHRIT e O Bk 1.1%
ThbI b (£, b LEILAMT oH B
KEFNTWAELTYH, KR ofEIiZIh s L
FEENPZNUTOENPLRDDOTH S EIFETE 5.

4-2 LR 1 EH 4 BhiRE EFEEROOEH Y

JERE AT - EEA T — 2 &, KR4 8O
WREDTIZOWT, HWEE2 S, Rr3¥% - s
BHHUNORE R E OO %D ) DS S 2 ITHW 2 & 2R
LTwi, LAaLads, HlZv—713h < £ THE
OHERERA ORI H 2 RELTWD. Lz T,
AR FEBIC T 7 v X &2 e R E 2 45 L 72
LIRS T, ThZEEATRETHS. K1 29RT
\ZHUVE B ORI B O S % B DD
TH5b. FICHH TIEE B L Er BN OB
WEINTBY, RICHERBEAHABOT I 2 F - 7
A b EFTo 728 LTORBMOBRIUM T 2 #12HT L Tw
{Z&kigT&%\w. F7, Yoshida et al. (2016) #»%HH
T L7 X9, wEOKMoE LT RBIUC BT 25 H
PERE R SEHT I LB 0 TR ICC, A o0 [H 2R BREAL
OFHE ML RED 5 WITHE I LT 2 e
VEWEEZONL, ZOREZEELTCRGBIRT &
MHTEH0IL, JFENH &y (2015, 2018) DA
e & RO AT E @YW 2N L THAEDELZ LD
ARETH Y, TS XY BEPTHE SRR L E
Wb OBIR 2SI T 5 2 L I3TE 5.

Vlhzmige L, fIEIREO AN X 2 KA5
e (P 20181 X3) 223 5L, MTIZOW
T, B REEB L 020U TIRINS LT
W22 TR, WS 2B O &iE L B AR
N EFBEIN DGR SKEINZG > TH R EHH 3
km OFMRPSIA WS N T2 LI TE 5. Th
W LTW & HHIE, WMRICHRT 2 EEZLNLH
iz b OEPOLEIBD TR L5, WIEWL
RENARRZ A L2 EARIUI IO, FEAIEBL
L ENEFNDOLREED 5\ IZZ DRBOREE A SRR
FELTHREN T/t EZ b5,

UEDSWS %X )2, IEEITEN 485z

£9
5l



RS B A M IR SRR AT O B & O < B ATE)R

BLCENOBIRAES 2 SOOI, T2 5
AT, ARHENI2 S BRI &N O A5 & % ~THI
W o4k, AR T T 5 FHE2 5 e
KA TR, BrEEARH—mOR % - Bralilun
7o BMIRD I — MR BIBWEITFRIN TS LT s h
b. L7ehoT, AEAHRICIBITZHN IV —T 08
wI2S, MT>W>HH O 279 2 &%, JRE T4
PR 4550 S0 B JE A~ D VSIS U 723 A R O 3R
RERML TS EEZLNE. T, 9 L7MAR
WA O IE, EO XD RATERICE > TELD
7259 h

4-3 fHREMEFEEROITEIR

IRR I EW 4 BARETA Yy =% V—7T
H5HMT, W, HH &, AHEELH A HMEIEE A%
HEZ LB LTARAHRHOBRICKVICEE LR
WMETHDH. AHNZOMWOHFEEIZHIzo T, *
3, MT & WREAZWLRESEEADE LTHRAS
NTWVh. RADOWAGN 19637 g DFF (KEEL
O5E, A5 obl 2 HHEEMT) THH. b
DRPE, MT, W OSLREEEER LS A LT b
IR OMER LA WS 5. AU LTI,
HH 347 & A OREBTRA STV 223D
D, AFREOWAIZMT THLEI2DLNTWS. 1
HHRAOBGEN ST W THRROKEIHETE .
29 L7oABRETOMALL, LR IERTOABZHE
B LLR IV ESRE 2 AT o 7o HUS DR S 2 2 & 2RI T
5. BZLL, HIEIWE, SR IRGKAZEE, By
% - B BICELIHIROBBRH L — Mo T, KR
&R 4 A UL, AdaBEdNEgs 2 Mk
Lo EUPOAHT =27 ¥ ay THSELTHA4 LT
W 5 T REMEATE .

AR I 4 G RED R CRIB T 5 DI, w{iD
POFEBFARIULZ 2o, BEfbIh-#8r— %
BOBLAML, Z20& %202, BELL»0E)OER
SET 2 A% OO RO TN 2N - ERT 52 8
5, EhZEhoe AR EICEET 5L 727 —
7vay TEBR LGS ANEOEELITITHRT
Hb. BELIHHLIAHNT—2 Y ay TOREZ

)9 L7ATERIE, AR T EEOHE 7V — T Dk
RICBB S, BECE U TRET S MT 54 -4
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Palaeolithic behaviour system for obsidian procurement in
the Central Highlands:
Archaeological data integration of provenance analysis

Kazutaka Shimada ™

Abstract
This paper presents the first integrated data from analyzing the provenance of obsidian blade industry from the
Early Upper Palaeolithic (EUP) site of Hiroppara II, 1,400 metres above sea level in the Central Highlands of Nagano
Prefecture. Archaeology and the chemical and petrographic analyses of obsidian examine how early humans of that time
and place exploited obsidian sources by reconstructing relationships between the site and nearby sources of obsidian,
lithic technology and site formation. Inhabitants likely collected obsidian along a regular route connecting Hiroppara
IT and Higashi-mochiya (including the Wada River basin), Wada-toge and Hoshigadai-hoshigato and frequented blade

workshops dispersed along it.
Keywords: Central Highlands, provenance analysis, obsidian exploitation, Early Upper Palaeolithic, Hiroppara site II
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Sourcing obsidian artifacts from Locations A, C and D
at the Mattobara site in Niigata Prefecture

Akihiko Mochizuki * and Akira Ono *

Abstract

This paper discusses the sources of obsidian excavated from the Late Palaeolithic Mattobara site in Niigata
Prefecture, Japan as determined by energy dispersive X-ray fluorescence (EDXRF). Mattobara is on the left bank of the
latest Pleistocene river terrace in the middle course of the Shinano River 10 kilometres southwest of Ojiya City. The
site is 1.1 kilometres west and 60 metres above the present Shinano River. Of the four locations in that area (A, B, C
and D), small amounts of obsidian have been excavated from A, C and D. None has been found at B. EDXRF analysis
was performed on 29 samples from A, seven from C and eight from D. Locations C and D are identified as having
concentrated geologic obsidian sources from Wadatoge, Hoshigadai and Takayama in Nagano Prefecture. Samples from
location A included one pointed obsidian tool from Tateshina-Tsumetayama in Nagano Prefecture. Of the remaining
samples, we identify nine as being from Oga in Akita Prefecture and 15 from Fukaura in Aomori Prefecture. The farthest

geologic source of obsidian from Fukaura was about 400 kilometres from the Mattobara site.

Keywords: Niigata Pref., Mattobara Loc. A, Late Palaeolithic, Obsidian provenance, Fukaura obsidian source, Oga
obsidian source
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Trial excavation at the Kumi-Miyano site and field survey of
obsidian sources on the OKi Islands,
Shimane prefecture, Japan

Minoru Oyokawa ¥, Yoshimitsu Suda? Yosuke Inata?,
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Yudai Katsuta !, Sono Fujii! and Riku Yoshimura®

Abstract

This paper presents reports on the trial excavation of the Kumi-Miyano site and a field survey of obsidian sources
on the Oki Islands in Shimane Prefecture, Japan. We seek to model the prehistoric exploitation of obsidian as correlated
with patterns of consumption evident at distant sites.

A field survey found raw materials (obsidian nodules) and artifacts at the Kumi, Nishimura and Kamisato sources
of obsidian. About the geological raw materials, we found in two locations of Kumi, one location of Nishimura and
Kamisato. About the archaeological artifacts, we found one site of Kumi. As suggested by diagnostic tool types, Kumi
seems to have been used during the Upper Palaeolithic and Jomon periods.

Our trial excavation found a point-making industry at Kumi. Five test trenches (1 x 1 metres) were excavated,
and the Aira-Tn tephra (AT: about 30000 cal yr BP) were detected at 50 centimetres. The assemblage included 1,538
examples of raw materials (18.575 kilograms), 1,819 flakes and chips (3.481 kilograms), four cores, two bipolar pieces,
two scrapers and single examples of a retouched flake and a point. Because the Kumi-Miyano site is located on the
source of obsidian, we excavated numerous lithic debitage that exhibit end-Pleistocene features.

Our results shed new light on the distribution and procurement of obsidian on the Oki Islands. Future studies can
apply our results to map obsidian sources and archaeological sites more comprehensively and to expand excavations of

the point industry at the Kumi-Miyano site.
Keywords: Oki Islands, obsidian sources, point industry, trial excavation, field survey
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N BV FRLESE X #0 Br3€iE Delta Premium DP-
6000 IZ X % BN O IEMIE 2 S AL MUK b

=
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EN=

=
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Y BV FREDE X #HT 3 Delta Premium DP-6000 12 & 2 BBEH O &G LA G IC oW TRE 2 7o 72 %
For B H0b X #Ar 2 E CRULDSE L 72ACIRBEA SEHT D W T DP-6000 12 & 2 5g AT Rk IE, WV ESRMEZRL,
B AR E L PR ZHVZHIEZ S 2 212X o T, WESBREOE X MO ERE L WIITRRSBON D 2 L
HHIL 72, WICE—OAIRBRG 2 VT D BELOREEICOWTRE 217072, 28R, Tlo Rl i
R ICHE D IIHRER DAL 026 % ~ 81 % TH Y, HWEIL Y ELWEPICHWLEELZ R L2 &I, A
AR DICIRDFEEIZ OV THGT L7z, BURERE B L C, A@IEEEHIE 15 Si0: O BEHEMR 22 S HCIRERL &
WL T39Il LaL, ZOMoERDeHE oM ERERSEZ 58 ~ 7.3 ORI 0, s O
EREARIIEAEZLL 2d o7z, TROEDMRE A S, DP-6000 12 & 5 FBIREA BB O )70 O w7 Wi A & Hv

T, BEHIEER EOENFENERITRADLLEZONS.

F—T—F 1y Faov FREDE XBOMTEEE, BRG, TR0tk MR TR, MR

1. (3UBHIC

W DRFRIZ X o TE L B HBCE~ 7~ OfE T HEH
PSR A R T 2 WE OB B ERES 2T 5. &
72, XY MVOBGBEMTELL LR EY IR T~
BWE Y TORMBMEIEINC X - THRBLE~ 7 < ICELT
AYiad, <RI 0B O FEALERH 2 A
SO, RS TA C72iils ~ 7~ ot
FHUL D W E OB ERELZIT L. S 0MH
2O IACA~ 7 < D3R LA U B B MR e M
BOSEEH S8 ICRE 2 HENE . Z0w, BAE
Y & R E A O TC AL O XIS X o TRIEA
BLEY O EAEE AT DI T & 72 (R - HUH 1988
9 H 1997; {4 2009; #2 2014; FEHT - -+ 2016 % &)

FERIE AT % B & 3 2 B ELEY) O 5 HT I3
HEAND & X — T DB T NIRE O T AV F — 4 EEO
X #oHrdeE (ED-XRF) 2 HVSNDYEDTL W (3

B - B 1988; 22 H 1997; b4 2009; 425 2014; M H - +
B 2016 % &), —75, HWEA B K o U i %
RSN TEY, WiER ED-XRF 757 2179 1214,
BB R E AN OBE O 08 L LEFT 2 & 0Tt
PLETHD. TD720, FRIPCEERLZHEROH
WIREEGMERTO RV ONH 5.

AR, X MM 2R & OBAER IS T, N R
ANV R &RV EOE X BT S E 0 FE Pk A
LTHED, TTIXEHEE LR EOLH DG D
¥ 5 (FINE2 2000; (REHZ A 2004; HEARIZ A 2013
RE). LhL, ZNSREHITROFETH L EM
BZILEZB00E L, NV FALVFEIXRFICK 2R
WA BB O 8 T ERAEIC B W TR 2R L
TaW, 2, TOTE TR o ¥R 5B EE X
O 2EE (WD-XRF) D5 A D EHEHAE <
NV FAOV FEEXRE O HTAE I D W T O ARG BES
B INTVEWI LPFERO—DLEZLND (A
2011). /¥ KAV FHXRF 12 & 2 BEA OMEITTH

1 WIGERFBEBEAMIEL Y ¥ — T 386-0601 REHE/NEIEFMKM 3670-8

* HLEE  BE%E (hmasihma@meijiacjp)
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ST OBIEAERICH Z 5 b O THhILE, ERMEY I
L - BBy Hs R E 72 o 72 B B8 ) % DUSORE R~ Hi g v
THMT DI ENERH D, Tz, BMBYTOF
WA MR L, BB AT OB 2T A I L
MWL D, 22T, NY FALFMXRFIZX 5 H
WA E R DOGHREE IO WT, BIAEL Y 5 —
343 % Olympus 13 Delta Premium DP-6000 % H v
THE 21T - 72, AR TRZOREICOVTHET 5.

2. KELIRE

Meat 2 H v 72 Delta Premium 12X $ 5 547 7
V=2 a R EDMABRIZ L > TW L DODDETF I
S 5%, BRAOEY Y ¥ —2ME4E T 5013 Rh &k
% fii 2 72 DP-6000 TH 0, AERICHERI MR T 0
25 A& [Mining Plus] T& %. DP-6000 i¥/\ ¥ K
VIETOMHERARE L, KK v F XAV T, 55
HhrOEE R EDOWIERATH . BROGOSH OME, ik
WA Y FEEHLT Y Iy EERLTHEDY 7 b
77 S HE% 1T TWwb. Mining Plus Tld Fe &
DETREOKE BILEICOVTIIEEIE 40kV, FEK
224 uA T, TNEDEFRERO/NE L Mg ~ Mn IZ2W0
TITEEE 10kV, EFEIHR 18 uA THEEITH. Kim
TB I o 72l TIREITEOMWE L 60s, HILE DM

TlE s DTATH AL L THEEZITo72. TIRX MO

i
b
kil

B213 10mm TH 5.

DP-6000 Cld K&UE S F CHMlE %179 25, KEA5F
PAS T O W TIE AT B 2 6 84 L 72 R X id &
B FICHINS NEEL, KAIEOREEZKE %
%. ZDO72% DP-6000 (25 ¥ =2 WNE S, K
RICL WO BEELMIEL TS, T2, KRIET
THMZEAT) L OMERE LT, NaDERNIITR %
WZEP PSS, NaldBBEAIZ4 wt. % BRESE
NLZFEILETH DD, TORFEXHOTA NV F—I1T
MNEL, GERGFICE o TEBIIBINENE 20, K
SEBRTIIERT 2N TE R\, DP-6000 Tlx FP
(Fundamental Parameter) % CTERFH %179 2%, Na
DR SN VEEIIOW TN TR D 2 4%
BdHb. —), RAFEATUETSAY v ME, HZ%E
ZMCIBB T 2 BN B 2 a5 AR O FEBIE ST ]
BERZETHD., $, HEEIIMOLILEDTE R
RESOHEBEHIMTEDHRLD 5.

3. BERXSTOEEM

HOh X MU & 2 @B TR ICE OWIL - ihike
RO 7= DI REBOEAEDSENZ LD TH 5.
Ol EARHOYE, Bl 2 VT2~ 11 5
WAL CHMTT 2 2 e —MITHY, BRAEEY
DL IZHBIETHRETICWET 5 2 Lidfrbh s

1 HRREMCAVWEREREY XA FOLELFEER
Obsidian Sanukaite

Hoshigato Koshidake Shirataki Taku Goshikidai
MgO (wt.%) 0.07 0.04 0.03 2.13 1.62
Al:Os 12.53 13.07 12.89 14.34 17.09
SiO: 77.7 77.38 77.71 63.13 66.51
P:0s 0.01 0.01 0.01 0.13 0.2
K:0 4.6 4.36 4.36 3.34 2.77
CaO 0.5 0.64 0.55 3.39 3.75
TiO: 0.11 0.03 0.03 0.63 0.48
MnO 0.08 0.05 0.05 0.08 0.08
Fe:0s5* 0.59 1.01 1.12 4.3 3.81
Rb (ppm) 144 191 162 135 126
Sr 38 41 27 206 277
Y 23 21 25 13 14
Zr 77 68 71 130 212
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Al03-WD (Wt.%) MgO-WD (wt.%)

Si07-WD (wt.%)

P205-WD (Wt.%)
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FAEZZSRCY 2 A4 MEH (R]1) OBIREE % DP-
6000 THIE L, 0¥k e iRl 7.

SRR R EZK 1IZR Y. DP-6000 I2 & 2 Ak &
WD-XRF CT# 5 N7z MK & ORNICIE RN 2 s 72
HHNT BIZIT K013 12 wt. % LHEHEShTHY,
Na Z R\ T 100 wt. % \CHE LIE L2286 & D &2
BWEAE LN TWSD,. i, Mining Plus 25 &3]
AN IARYAR ol v S RaPAY B = SF-iw < R i s

WREEDFE DD Y, AFTFIC & 2 SRR W
TFEEHC L2 AR R EATHHIEL SR T
WEWI ERRNEEZ SND. HHROGWH» S %5
HACOWT, SHOEEESFTO LS a4 X
THEHAREHRL LM THETH 2720, HA
DOHERALFREHEARHIB R CRE S MG ST 3.
MARBEZIMEEMG L TRIET 2HE TV 7y METE
DEEORCIERZE5 23k ED, TR TD
AORBROTCEBREL VISV, oo, BRAE
AD L) ICHVWEEZFFOaARHIOVWTOF v ) T

—112—



N ROV REIESE X 55T

it Delta Premium DP-6000 |2 & % BWEfT O IEBE 4 E LML T

2 DP-6000 & WD-XRF (C & 2 MREROEIFMNAR, 1EREMRE, EREHLUHRERR

element regression curve correlation coefficient accuracy detection limit
MgO (wt.%) WD = 2.6957 * DP - 0.55492 R2 = 0.9786 0.19 0.03
Al:Os WD = 0.68005 * DP + 4.0379 R2 = 0.9684 0.38 -
SiO: WD = 3.2741 * DP - 190.08 R2 = 0.9558 1.38 -
P:0s WD = 0.79994 * DP - 0.041617 R2 = 0.9997 0.0017 0.004
K:0 WD = 0.33583 * DP - 1.0435 R2 = 0.9893 0.094 -
CaO WD = 0.77107 * DP + 0.14767 R2 = 0.9994 0.046 -
TiO: WD = 1.1776 * DP - 0.098614 R2 = 0.9932 0.027 0.05
MnO WD = 0.81859 * DP + 0.00045803 R2 = 0.8984 0.0060 -
Fe:0s* WD = 0.87586 * DP - 0.027772 R2 = 0.9995 0.047 -

Rb (ppm) WD = 0.94359 * DP - 9.5651 R2 = 0.9783 4.4 2

Sr WD = 0.95750 * DP + 20.094 R2 = 0.9999 1.3 1

Y WD = 0.95051 * DP - 2.2816 R2 = 0.9066 1.9 1

Zr WD = 0.93488 * DP + 1.8454 R2 = 0.9986 2.7 1

WD, analytical result using WD-XRF; DP, analytical result using DP-6000. Fe2Os* means total iron calculated as Fe:0s.

Detection limits are estimated from 30.

x3 {BoNERMIRICE > THETEL /- DP6000 IC& 2 REREY XN 1 FOMTHER

Obsidian Sanukaite
Hoshigato Koshidake Shirataki Taku Goshikidai
WD DP WD DP WD DP WD DP WD DP

MgO (wt.%) 0.07 0.03 0.04 0.07 0.03 - 2.13 1.95 1.62 1.81
Al:0s 12.53 12.55 13.07 13.00 12.89 12.69 14.34 14.89 17.09 16.80
SiO: 77.70 76.51 77.38 79.03 77.71 77.07 68.13 67.69 66.51 67.48
P:0s 0.01 0.01 0.01 0.01 0.01 0.01 0.13 0.13 0.2 0.20
K:0 4.6 4.51 4.36 4.41 4.36 4.35 3.34 3.45 2.77 2.70
CaO 0.5 0.51 0.64 0.65 0.55 0.54 3.39 3.33 3.75 3.80
TiO: 0.11 0.08 0.03 0.03 0.03 0.06 0.63 0.63 0.48 0.48
MnO 0.08 0.08 0.05 0.05 0.05 0.05 0.08 0.07 0.08 0.09
Fe:05* 0.59 0.58 1.01 1.05 1.12 1.09 4.3 4.26 3.81 3.86
RDb (ppm) 144 138 191 191 162 162 135 138 126 129
Sr 38 38 41 40 27 27 206 208 277 276
Y 23 22 21 20 25 25 13 12 14 17
Zr 77 75 68 71 71 69 130 132 212 211

WD, analytical result using WD-XRF. DP, recalculated analytical result using DP-6000. Regression curves shown Table 2 were

used for recalcuations.

L—YaridfrbhTs67,
HEL/EEZONS.

LA L, BUGHROMEE SR 2 HWT, BERHIE
119 2 LIk » T, WDXRF TEHNM72d DIZiEw
SN 1S Z LA KA. DP-6000 & WD-XRF (2 &
B oA AE R o UG AR, AMBIAREL IEREREE B & OHm

B % 2 2 1Z/R L7z, DP-6000 D44l 5 & WD-XRF

DGR Z KT 2 &, FIINERE 10kV Tlle L7z

TLHETH o TH P05 % CaO 1 ZHBIEREA0.999 DL L&

IHTRER DRI D

D, MBS TRV, —J5, SiO: (EHE M S
BThb, MR 09558 TRRENMETH L. W
WAV Iy F) T Mo A4 T THD0, dFHRD
SiBEE X IS X BEIC X o T, BRIHERN T SR X
BBFELTnB72000 LNawD, FFlIIAHTH
5. 72, MnO OMPAREAY 08984 L7y, Thid
Mn O X O Y — 27 LT 5 Fe O X i o
DHFBEBRELEN TV RWZOZEEZ SRS, FIN
L A0kV Tl L7z FeRITOW T, HBREDZ
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INY BV FRIESE X 5012618 Delta Premium DP-6000 |2 & % BEEA O BRI 4 LA BT
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N Z 1 Fe:0s" (0.9995), Sr (0.9999), Zr (0.9986) & w5\
HIBHEATRS 57z, Rb OAMBIREL (0.9783) %%
v ZHIE Rb-K afiZEHET 5 Sr-K aftd 43
FLENR TR WD EEZLND, - Y OMBER
¥ (09066) B2, Zhd YK affioEdEs % SrK
aOBBEEZ OND. BEBETLFHAMNTE, Y
DAL o IeRICo W TIE, B0V ]
Ths. 5N mE % > THEHE L7 DP-6000
WX B0k R 2R IR L. fiEORR L 72 DP-
6000 |2 & 2 5 HTHE R WD-XRF 2L 2 b0 & L —3K
T5.

B
ik

4. BYERUVAEDREM.

DP-6000 T & — &t 2 # 0 & Ll L 7z D 53K il o
52 & oW T, BEEREAEA» ST I LA
BLI2AT T2 TR A2 To72. H2ITRT L9
12, 33 MDD K LMETHONEORMKIZ FU 7 K
FRO SN h otz HMNEERZE (1) 13 026%
581%THh D, TANF—4HIMMEZHv25 XRF
ELTRTHRMETHLEEZONS. SHOHEITE
MA—EDBENTIT->THED, 20X L5t CidE
DEEWTHNEFTZ L. B —E BT 5L,
BR7Z b7 27 h0F v )7L =23 vy %479 )k
Eh, WBEZMLoREELZITEwE Iy 7 MITITR
ENTWA5,

AR E ORI E M

Ko B A REY OWE KA, FHTidZk ke
RIEEEALTEY, PRI L Lzt & 0k
DFEEVFERBTLICEL L. ZORBESOENIIEDS
N HEME X BRI E 2 5 2 5720, HWIESLET
bbb Z£IT, BEREEBRAOEOGEZNY<—THDY, 15
LMD ERREOWEEITo72. TOMEEN
3IWRT, AEEABTIRERSITLHED ) H Si0: DH]
SR ZAEAT94 % TH Y, PG & B L T 36 fi%
EEHIIREL BTV E., ZDOMOERFILETH
% Al:Os, K20 Fe:0s* 13 58 ~ 7.3 f5 DX EEHEZ L D

i
b
ki

BINTdH 5. 2 SiO2 DA BRIE R 7 721 A5 Hsi i |2 3
M3 22OV TORKIZFEZMIATE T,
HILHETHARD, Sr, Y, Zr 2oV T 31 ~ 41% O
SHERHER AT ), SFAGURHE TR L TR & B2
oMol THEMETEROEXHOL LV
F=WREL, RRICEBZWEHEEZZITIZ W ELE

DP-6000 Tl L A ) —#ifil s L2 flio THREIR S 2 &,

ARERBOBEPHESN TR0 EEZ LN, —
Ji, SiO: YA D F W TEHR IOV TR METE LD R
PR E AR EREOWMMARD bN L. Zhid, K
S X UM X MOWER LOMENHHICBRETE
TWhWebhEEz bhb, FERSTCHEMK % 5 3
EREDERIIMLYEEIE, COZLEEELTS
CLEDRD 5.

6. £&®

NV ROV R RO X 5T R E
DP-6000 % FiJ v 7z SLHEA O FEREIE /34T 12D W TG %
f7-7z. DP-6000 TIXEBAHDERFTHEDO—DOTH S
Na DERZIT) T LB TE R, 7z, LHIMTOT
74V OIRETIE, BIEOOIEPIEGHT TIE L WA
HEELZEITE D7 L L, BELEGOK
WRIGUA SRR 2341 s 13 Dk 5 40 BB S8 XA 35 18
VKT A — TR O N HTRER & RO BY
REmRY. T b onlE il % > T DP-6000 TH 5
NI RIET 5 2 12X T, UMD D B 5H
HxEBEI e TH L. H—HAFZOVTOHD
BLUEBZMHRELEZA, MEBTETOR % BED
MM EERETH Y, BEROREEIH VI LIRS

L F 7 AR RN —TEHl ARSI OB
. SiO2 73 AT i D AR R HEAR 2213 K & < 3hn L 7225,
5B SHE 2V B R C R DA B (R 22 kI L A &
ZALL e hr oz, LLLEOME KRS S, DP-6000 TH 5
N7 ITCHE % EOERSHRRE VT, BRaRE
VO REHEE % E OB AWM EGEEIT) T EHWHEET
HHEEZOND., SHEOAHEISIEEICKRICL S
B X MOBINE > ) 3 ¥ 8 7 bR 0 5 R iE
DARRIZEZHDTH L. RSN OWNRTH 5 RIEH

Delta Premium

o
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NV ROV FEEESE X #55HT45 8 Delta Premium DP-6000 (2 & 2 SBIEAT 0 Mg 4 L= ML AT

OHEHEIIR SN TVWE DT, 4%, BERIEIE %17
I EIZE ST, MBI REORRE % D LRREH S =
ENTEDLLEEZOND.

HiE

AR L 2017 45 BE WA K 2237 USRI R BT 2 D B K % 5%
F72b0THDH. KinOWHEIE, BLOEHE L REHYLD
WERE s de e (IARZERROMEL Y 5 —) oax v
Mo TESNL RLTEHZLET.

51 A3k

MACHER - FOEHEF - JIDRIER - IF R 2013 [R—% 7
VX TR X B A R T — AR O W E R & 0
Fbmnrge ] [oarfeas] 62 : 143-154

B 2804 - PR OROG - =il ek - Ik R, RN - g5
2000 [ — % 7OVEHOE X MOATEEIC X 5 BEEIRKY
FARE OBEHT ] [RAER) 39 1 1-14

WAfEz 2000 TREAZ Y FRERMEESHL 2T S
et & € 0% L) 309p., HH(, Bk

WE 2011 [y 7 —BEOE X #otd#t 4 —] [#
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WEA DRI | [X #orHr o AEA] 28 © 158-168

RHEESE - AW - ITHEEF - IE B Bl 2004
[R =5 TVEE X MOFEEE TS Y F A F Rt
T ADZE DY AT EALFERBIT & B8] AT
%] 53 153-160

BHEFOL - LEER 2016 [REPRS - BB 285
JER I I o0 ST T B o0 SRR AR | TR B IR Pl
R BT B S SRS - iR R b ZE - >
y =R - HUEE L N I - B - AR B
W HIAEL - AR KM, pp197-219, REF, BIAKS
BREAWEL > & —

MIEEIM 2014 [H6 X RIS X 5 BRA RGEY o 5
PEMAESE — (EHET—24E3) -] 170p., WA, WHAK
Ea &l
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EBEAE - SRR B AN MR S E] pp447-491,
R, AR B S b il & U TIAT &
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Nondestructive analyses of bulk rock compositions of
obsidian using a handheld XRF Delta Premium DP-6000

Hidehisa Mashima *

Abstract

This study examines the accuracy and precision of the analyses of major and trace elements in obsidian samples
using a Delta Premium DP-6000 hand-held X-ray fluorescence spectrometer (XRF). Results from the DP-6000 correlate
directly with those from wavelength dispersive XRF for plain obsidian samples. This finding suggests additional
correction using these results to get more accurate analytical result. Repetitive analyses of a plain obsidian sample show
relative standard deviations (RSDs) of 0.26% to 8.1% for major and trace elements, indicating that DP-6000 is stable.
The RSDs of major elements in irregular-form samples are one digit larger than those of a plain sample. However, the
RSDs for trace elements (e.g. Rb, Y and Zr) in irregular samples mimic those in a plain sample. The results suggest that

quantitative analyses using DP-6000 could be applied for archacological inquiries such as locating sources of obsidian.
Keywords: Handheld XRF, obsidian, major element, trace element, relative standard deviation
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BT 2 & SEH R 2 T, B R A Y o F )1 EFsUC IEB IR 252 & WA SRS 20 C ORI A B
BMEAER L, KT oRD ) OEO NEPBRELEICED LI IS Lz & v ) SREICE RS EZRELTw s, £
DM THEH MM T LR L 7V OALZ #Fiwm T 2B, MEHFLZETHrELTHE) oK vl (UUTFFR
Au=7Y) OFFETHE. CHEFFINERORL Ty HIZH DA = —H— 7 2R EBEO B 2 73 ic o <
B S0 3 B k% RBLT 5L TH 5. BB I Tt R4 a=7 v A, B, C LIFU3T, Thd'thk
DWEDRIEIZ 5 TVE, HEBIZERENLKRL 07 YOI, 1971 ED 5 7 F OHIZERABRCPIcH S, L
ML, KAATOF F 1995 4B L7z720, —ICIX 1970 ERUSEFL N2 5 7 7 O L L 2 & O B 2 5laf (AR L C
HMEN TV, Fa—VE U7 Yy REENENENIRE SN TS L7 ERLO I —% b L IO IL#E X /G % 05
ML, ZOBHRLBRIIBILHEIEZHSPIZ L. 2O/, 7Y T O5BREARNISHTOARTHS. Larl,
FTTIHEOMELE T2 L )ICRA =TV OA L BRIIICIRSHTE 2 vwE W) ESICEHMZNAZ M523,
A 2—=H—=NI AMFHBEOIEREEL ¥ 77D 197LEDE /) 75 7 DM E 7221 % 5w,

X—TJ—R BNy, FFYIER, 4 ===y ZARENE, PR aamst Kfo=7v

1. EU&IC

TR & EH AN DORBATIHNC BT 5 N & BIREREE
ORI, MO L TV A TIREZICBNTY
BLomEy, KERT—<2BEL T2, RHEEM
WY FTAE O R 5L SRR DR ARG R VNP3, 20162) %
N R, R WSS AW A B B R o AL
D570, FRIENEEF - M) TOkF IV
WHbv7—7 )V V#EE (Schifer 2011) % HULMC
WA ZTTOTE UREFITZA2016b). FF )l
ERIRAZT TR KA VORI Z R E Lz
3, HEE, HHVIEE SIRBoREE —a v IcE
VF % R R 2 S IR 2 D FEETLT A ) @
#, R4 v =7 (Beuronien, Beuronian, &A1 & ¥
b)) TH5%.

W 2 a0 RO 54 (N4 viEET
v»9 Formenkreis) &, f#ht2MIH 0 2 RHEEHKX O

BENEOT S LD TELLEDNT, LAY OMEED
TEEEDS R 5. FoAdOWE, —HRIC SR EEICL
PRSI DL ) ORI & X0 bk, 28
RO 7 LR L 7 V0 T o 2 AR 2 0 158
MADIEHY 1, BMIFASRRE RO L =T~
WORAHEICIR LT, R# MR, Bl
MU &, MIER% BRI — T RE SR, RIS %
B LIS WA Z 9 Lz EoRIC KBS T
WE—HbHBHIEAH).

BIKM D7V 7 2 MBL L 72)R K 7% MoK 22/,
BIROBECO N E DR ED L HITBBIL, FOHE
BED LD LAMOBARE LTHRE N0, LAY
ORI, AEEEICLELROMOREED LB & &
B3 5. WI7E3 2 M2 53U, EHME L TR
DFFEITEEV, WICE 2, HROBURTIE, BeBh
BEONHEREZ ED L) ISR L TV L0 h
AWEHENS.

HE, FMPOERIEREICES —HoBREOPIZE DR
-
==

1 BRERSEWIZE - Mm% B E T 101-8301  REUHST-AH X HERT & 1-1

*  EIFEE /N BB (ono@tmu.acjp)
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29 LMRERE IS, HEBEICS A Ehbs R/ o=
T Y OFEREBURDSIIZ A ZH S 22T B OISR
OHWTH 5. HHH KD SEFMMED FF 7)1 Lk
BWOHHRIIOWTIE, RO ERICA> TS, &
Bt R B, ik, FHOAMEROMELR L, RS
WEBE»SORELZ L, SRAFELZRMEL TV
% (Jochim 1998, 2006, 2008; Fisher 2002; Holdermann
2006). LA»L, ZZTRAAfu=7 rOfawkEoIE
JEROMEICRET 5. KA o7 v OERBPHOFHIH
BMOERZPEBRL THMLL TR E2HTH D,
e hEFEEANTHERT L IMELRB ST L2
FTH5.

2. FAAZT7>OWR/IE

B RA YO FF YIRS TIE, 1961 455 5 2 —
Yoy vy REOW. ¥ 7 7 A3 F E R0 h FE s & ol
R T A BIMG S 5 F Tl IHA 2R
2P ARERICH T TOMREIEIHMO TFHTH - 72

/NEP G

(Taute 1971; 1980). 1960 £ DFiFIcq —1 v 23D
AR 2 W L2 H-G. Y Y 7 1 O (Bandi
1966) I2BWTH W 7TF A EHI—0 vy OO
MO FLAR 1L 7% V.

TIGVAR, AL R, AFUF, FFLY, WAV
DT =) 7y, LA YOZ VN EF =T NVID
BoKH, K-35 FaRETHET LOHEOEREN
Ho7zDIZHN, B A V131960 FERDOFDHDTAHE T
AR AL 2 SRS b & O R DR SR T
Wiz 1962 AELARED B A v iR ELZ DEG OSGRIC &
LMMIHA S - A REROMETa Y 7 b, 1971
EFTON—F VT 2T v~V 7 WEEY R L
WMESOIERY, 7 5 NS 1971 4ELARE A 2 Al iR &
BUCE o TT 2 =¥ U7 v ROHG| L7 s fEis 7
07 F A853 % (EAEREICHE S & Y Tl A W e
78) X2 LBz R L7
&, FHYlo bzl d Lz K4 Y oA
WK O< 75 L =7 W & HHE AR S D5 L
TEOMBLE T 6000 4F M, WAL L % %

. WA/ AN

Stuttgart @

A
A

Falkensteinhohle

i
l Burghéh
A—H—nHR

Schuntershihle

Felsdach Inzigkofen

le Dietfurt

n
Bettelkiiche

)
Fron oo

Fohlenhaus
n

n

Felsdach Lautereck Miinchen
Zigeunerfels ..
Savkxy

100 km

X 1

B, FFIlLfEEOBHIERSS - hAREFROFEE L S CERER

(Taute 1974)
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BN Y B RA RO R A 0y flizon

BLAaDOTHA (Taute 1975). MEEMICHEIZR D% L
O & HREEY A IS L > THEE L 720N 72— ¢
YT VYREOS T THLH. LIRS E & AR
I RTRICE o TIRESI N

B TH, 1) ITFTVL=T VOEKED L ARH
5% % M B A 2 R O B 20 5, Z SR L Tl d
WV O W B R O A7 2R TE DS 3 B AR AR & A 1 12
AR IC SV TH SN LY A T4 F =T 2V R
Zigeunerfels [ f &M &, 2) FHId A a2 AL
EoSVTHMAET LI LICMOTHEIIL, A, B, CD
SEMEX A LCIhEaRfu=7 v LTHET 2
3ODRLLIEEDOIALZRB LA = —H =T R
Jagerhaus B ORI, HEENL.

KA =7 Y OAHOERICHL L MR E HIE, L
2o TA == H =TI ATH5. @BFINN—FTV T2
WFrySVIM, by B YEVE, T =T v
To7a Y4 2h2ME (AeH 48 27, HikE 8 58')
THEICHIITT 2. FFo o5 RS KFHEET 300
m¥IZH B Y o 72l THHEK 680 m- 690 m, NI
TEDHFE 70m-80m TH 5. FILEBIE 13 m, &
12 m @ & O D5 1964 42 5 1967 4E 122 ) T
5 AYEf L7z (Taute 1971).

WA 2R/ i SRR O BT A S B E ©
AT 5 15 oL XL, FHHhagRmER (5513
g~ 8 ), MR BE7R - 6/) 2L
7z. 6@ & S REOMIZOATINDY % 12 & ) FrA LR,
HHRRRE RO O RIBAD 555, TDH & iIa—~< LI
OB G, m—< GE4), it (5
3-28), EBUAC CGEL1RE) k<. HI3EH L 8
T TO 6 MOSFHEP P AR ORA 0 =T ¥ ThH
5. BHOHLHEAL 0V Beuron AFDF % - THRA
2=7Y (K4 ViETIZHR A o= Beuronien) &%
U ond. akgiEo b HEmRER 7000 K, 0N
DOF 100 HoOFBKE, HH - FFH 6500 MATER S
2. STEIRIERED b2 % A 3 DOREUIAY 350 HTH 5.

COERONEIZ FF 7 LRONS W7 ) — 74
Y VERBAT H—REICEINLDLDTH S (Taute
1972). THICHIERERAI =7 v A, B, COiRH
B AaEPPRENTVSE, BZL R a7 rEn

) HFESEDbN RN OLEIRT 5 L Bbhd. £
Tl S O R Y0 TR AR O UL
EDSREAICHEIC SERICK g sh7-t L, Th%
[RAp=7r] LraLilTwas. ZLTRFN
BEHEROIBEWRSI O=T Y A, KAa=7 B, KA
O=7 > Cid OB P H RO & 3R
B LEMMALE. —EANORHOERORLIFET
HoHOTHEHDOLRE « BRI 250 #ud % BN 2 a1
FOME (FERH) 2RENTWELETTHS.

ZD%, FARZT YOAaGHONENL SN
DI, EHEOHBIRY 1974 EE DKM TH 5 (Taute
1974). ZOHBAEICH N4 Y OMMIHG 2 & b0 ek
ROFEDOELICH T 2 UHN AR LAEIrNL TN D
(Taute 1975) 4%, R @ =7 ¥ DALOEFHFLRDON
LWL EDOZNEELEDL RV, Thbb A
OB ICBTsRE=T7T Y Al TTBOBDLZVWAN
POERSNIREOBEALE, $if 50 =MlH
fr, PRREAMIARR, WM ISR CAREA A %R T
bbb KAa=7 Bt [§ifs 0= fMMa%E M
FEOCHEMA 2R, E AT E B RS ] KA 1
=7 v ClE, [HHE AL =A%, MM A
WA TMAR ] oMAGDbETH L. KA
T 7 YORICE L TIE, kR 1972 F o5l & 1ZiF
W UEBITH 5.

A MY —1 (Street, et al. 2001) &, HWFZEREHEEL
TR FA V2B 5 HAEM7EE, 1990 F£ACOWF7EH 4
BARRWE - AEDORMICEF L TWEDIZHL, 1970
FERDOWGRIIMAED T — < I HEBEIPNT WS FOFE
filiz LCTWaA, ZHIEMKRTHS. 60 FEH 54K
ML FEHRARAS % A o 7 MUBR IO 2 RSB S 7z K
N EGIE T, MiEomllod) FE LTETEYDIE
W72 WE 225040, D F D MdE L S A OK M EIERT 22 L
PGB THL. RIRGHRDPIEEMICE P hER
KRB RHCHEE R ER OB A 52 2 72012, B
FE OB R B LW - 2 BB A g 1 (2R
HEINTOTH L. BFMHRFEARB ORI L k12
B % 75 HARBFFI 20 34 S AT L CRIBIIYICE B S iz
(Taute 1980).

LHL, £ 2—=HT=NT AT THRL, —HOBIR
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LR, AREEFOEREESIEACRITOE
T ¥y Fi3Aad L7z (Wolfgang Taute 1934-1995). 45
—KERZ R LM 2R EIR SN TR
B, BRI SN R AR S ERON
BEMET D L HER B kol o THATS N
ZZBRYIZBVWTRA B =7 Y ONEIZ, I A7 Taute
(1972, 1974, 1975) HEERDDOTH 5.

3. EQOLSICEBEBEEIhTWSD

T TFRBIholzRA 0T Y OBEMOER TR
bFHLVHAFIR, &7 7 OKRHAT OBIZTE A
12H B (Taute, 1971). 7 2 U OWREIZTT S h
TRV OT—Y5[H LW EMIZH 2 (Fisher, 2002;
Jochim, 1998, 2006, 2008) %%, FEHFIET L. FA VT
FEZOEHEIE L OFAL & Rk, EREEHEBRICE’
TAHIELELEET D, EHFETE KIS, Htofi
MRS SICHIEDOERZI L 2, BIZERKICLER
—R_FETHhrEMEWL (£ 7T77), BHRIIB&X
Z1HOMMZEST 5 —HOHBIZAEK L 2T TR 5
B, DE D PEEKEZ NG L2 O EOEM L &
HIHYBERTH L. WEIIRVRFEDLETIEREL T
WBHEITHED, RAZENT TEVREDATH -
7z,

5 T ORTATEERRBE SOIBE, 72— >
7Y REEE AT OMERITRN—-AD T =71
HRESTTWD, DT, 2hk- T, A8WICEb K
fa=7 yOREod L, € IIZRON5ToRE
EMEL, TONGEINEZWREL2E ) MEICL T
B& (& Taute (1980) DCHKY A b HIZ
BT, Das Mesolithikum in Siiddeutschland, Teil 1:
Chronologie und Okologie (F§ A 7 O gt 4
13 - MW4E & RE%2) DRE4 T Tibinger Monographien
zur Urgeschichte D) — X & LCTHATFETH B &
RENTWIPTHT SN o,

RESINTVD I O@MLIE Y A 7HERT A4 H 319
H, MEIBK, FHZECHRI4ITH 555, HFE
ERRO—EIZ T E—HUICIZRIFT T2 b DD 5.
CTRAAM =T Y OEFRIEDDLEHPIZOAFTRT

Z D

-
-

NG

g 22
5

b, fite% [EEE] ICERLADLLGETT DI

FLTWSE, L2LUTHRS XS IR LIRSS

HELTHI LR EINE—FTLDIILTWIHT LD

5. Tbb,

A. HMifi#s (Mikrolithen)

B. YIMrHEEoRRET B EIRIRIEY
(Abfallprodukte der Kerbtechnik) <\Wwhw b <

/NP >

QAT - HfF+ A 7 (Spitzen und Riickenmesser)

D. SFEF 4 UIMLHNA (Unterschiedliche

470 -1

retuschierte Stiicke)
E. W2 (Stichel)
F. #&#% - ¥ (Kratzer und Schaber)
G. fit% (Kernsteine)

Ihedblll, Ththe B0 258 Ad40
B, Bix 7850 Cix12®s, D11 ®sE, Eid9
MKX, Fid 8RN, G 7ML TWw5.

A === AMFERIEOREFE, &K EEOE1E
HEIF/ECKGENT WS, AHHEROXIE %
BBRDEE 15 R~ 6 k8 F TIXME A A TEAIICHE
MLTWwa. 815 BN A S (Taute 1971), &
% VIR 28 — A s o BATH (Taute 1972)
ERBENTVES, FUBEHERICE -T2 ] 28
ANTHo72) (Taute 1972), 77 v 7L Tho7:
D (Taute 1975) T, WAMETHR V. HI13E~8FE T
AR AR, 7, 6, EABMIP AR T
5. H5EIU—<UEOEmER, B4EI T —
<L 3 2, A, B1EAEBNATH .
o 7 a7 K& < 247 L Frihmesolithikum,
Spatmesolithikum D HFEZ > T 5. miI G L,
i ad:, VIR AEG BRUPAEHELTY
Vs, FEEAE, LTI TR S, BT
LR TR 5.

Taute (1971, p. 240 LLF) W2k o TERHT S &,
A === AL EIAHN OTIREZ AL TH
HIME2Sd £ 0 Wo Nz, — oM Sk i 12 e
TH3IEMA B Chrbisblidbhs. AR
F13ALE 2T IO O NS, BREBIXE 12~ 10 )3,
BRECIZEEIIE, 8L, BITHIOT-8EICEOLN5.

-z
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1972 4E DIREIC AT S N zi KRR CIEE 2 A v
TWBA, WO 1971 EOFIL (pp. 240-241) TIE=
DOIEHED S JEF LERE - MO HOMMRZ KB L T»
b, 7272, BRI, ZE, HROZLIENR T
WIERE A Gl %) CRAMEZMEALTTNS, K
A =7 Y OERIZHT BRI - 15 2 OMf8:72
FTHRIN TV,

FE—0XHIL, FFEORICOANLBIT AT, K
2HOFBNIF TR LD DO TH A, HBHOFHEO
PORFIZOAGOR LR TH L. AKRBIIRE
O B A % Langschmale Trapez (K29 d A23) T
H5. BERICOAIT L 01%, $iMA_FL=A
fits Gleichschenkling-spitzwinklinge Dreieck (A.19)
Thb. CEREOIREIIHEE RAFL=MMALE Stark
ungleichshenklinge Dreieck (A.21), #A %0 =44
i #% Extrem ungleichshenklinge Dreieck (A.22), T
B % = kom I o 4R B M A 2% Beidkantig retuschierte
Mikro-Spitze (A.l4) ,%& fi+ + 4 7 B Ml 4 #F Mikro-
Riickenmesser (A32, A33) Thb. ZIHLTHIT
(IR S HE R e AR B2 HhR L 72,

BN THE O, MRS S 2 OOKRBIZE D
LZRXTH L. BEREALBIHET 2RV, $i
f AN =AM RO ALT I3 A BB (13)8) 125w,
LA»L, BER (10/8) 12d5%5. Fil - BEEAIC
TRIMLO & 5 REMA S (A9-12) 1372 X9 % %K
A BRE, BEREICH L. MIEOREMAR (A3 6,9,
12) 13 ABRRSICEIEZ K BEREIZIZA . —T P
DOREM AL (A4, 7,10) 31 BEREEICS ». Mk
DORFM AL (A5, 8 11) 1FB & CERFICHBIT 5203
A BREIZIE Z0,

& 7E ) LAFEERNC, REMARICHLTIE
A BEREE B, CERICE 0B EH 525, A KR
TREEME XKML 5, BERETHE P M
~, ZLTCCERTIIMEZFIHETSELEV) X9
12, ABRBED»S CER~OREIIRIET S LHBRT S
DTH5.

Pk, RRHEBETHEY, ¥I9T78BA = —H =T R
TR AR OM G IO THEI) LR L Ao
SHEORIGER LI Lo@EY) ThHD. FFY)Ilk

HORA T WHDA = —F =N AT E AR
ICE L ZBNIABROMAEDLEE, ML Y ORI
ALK EHTE230THY, 29 LCTHHIW
RS 7B EE, L7zd%-> T A KR, BERY
CEBZEb LD “FAu=7 " LLTO&HIE2
S5hn, ¥ 7kt L Tw5b (Taute 1971, pp. 244-
245). KAu=7 i A, B CO3IEKKEZEETIHX
kB ELTZOLANG 26N TWwS, LiL, EEiIZ
A, B, CHEBOMAGOFHOERTHY, K11
=7 AT OMMIBAGRRR L, BT OB A 2RI
REEDIH IR LR G ENEZPIREZON TR,

CNAEBBMLTY Y T IRWERELER LTS (K
3). MYELET I LIIHMET DA, MFELTIEIRA D
=7 v A, B, C OBREX 5 THIEIZEET Z 28I L,
A LB, B CicHkkd 2K G ST
FRENTWV D,

<WH7 7 ¥ A>—<W A4 v > O %0 B R
&, Zheh,
BllIHAS : <7 Y=V 7 vy >—<Y 4 I4F—T )

2 F,E D>

BEMdas <y —T27 U7 vr>—<Kfuo=7~
A B C>

MR <INV I TIIT v >—<Af Z—=H =
TA6-TRE>

THfRE I N TWS (Taute 1971, 1975).

4, R

ZL OYARLu=T Vidy 7T 1972, 1974, 1975 ©
RECH S, —bshTws, BEEY O
APLETAMIAETH ) LAMRELLRE R T 2
TRA =T Y OSARBIER SN TS (Terberger
2014). 1971 FRCIERFATTH L DT, €T THllo
TEWL, Ll Twamiddiewv. 72Kk fo=7r
OB LTI, €oBOMETRI =7 AL
RAT=ZT Y BIRIGHETE W EBHBOBREYD 5.
N= @3 A =T =T ZADORIEETLF1— hT7—
MR EBTIE, KA 0=7 ¥ A L BORGSIXHIIH
THHEEFISZWVERMLTWS (Hahn 1983: p.
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Kulturschichtenfolge Urgeschichtliche Geologische cle.
Perioden- und Alter
% . und vegetations- B.C.
— n =
° a o o Stufen- geschichtliche { konven-
o~ c = —
F 5 S 2 Gliederung Gliederung tionell )
o o T >
— :® 1]
N - 3
.. - jungeres
0 Frihneolithikum
(altere Linienbandkeramik)
Attantikum
4 500
E
6 n
Spatmesolithikum alteres
7
o
8 o 6 000
o _— Beuronien C Boreal E“
run- g
10 a
11 mesg. Deuronien B
A 12
7000
B 13 lithi- Beuronien A Priboreal
c kum  Erihest-
mesolithikum 8000
15
D Spat -
E palao-
F lithikum Spatglazial
10 000
G Jungpalaolithikum
H L.
( Magdalénien)
H/) g

K4 EmRAYVICHTZHREIBAESS - PASRHROREOHE
Foas 2 IENS, <SALEO#S (V4 TAF—T 2 VA L 2—H—NT R, TIF—Tv 7 DEEH) >;
<BFAX 43 & @R IX 5> 0 <HUE - Rl IX 4> 0 < EAEACRERIE BC il > (Taute 1974, 1975)

381). YavFad, BELEIRLTOARVAE, 20
BROBROBIFOFEMR O A BFE & B BRSO RN
AN —BHERICRET 20T, B AR
RAO=ZT Y A/BECIZ2HTAHIELNTERNE
L T2 (Jochim 1998 : p. 57, 2008 : p. 208). 7272,
PEELT D 2 WY — I BT 2 BB R O FE AR 1R AE
TR LEEBITRETH 5.

BRECcoETE 28, BEER (AL B BECO)
(i S B WA &) R 5. B0l
EZORBIZI 5O LEL L THEIT AL V) T &
2% 5. BRICHED S BIE, ARERICET 55
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Issues regarding the Early Mesolithic ‘Beuronian’ in
southern Germany

Akira Ono *

Abstract

Many cave and rock shelter sites from the Final Palaeolithic and Mesolithic are concentrated in the Upper Danube
in southern Germany. Spanning the end of the Pleistocene to the Holocene, they have generated many studies of humans
responding to the environmental change at the end of the ice age. Many studies of these periods, particularly the
Preboreal, use the term ‘Beuronian’. It is described as a set of cultural names consisting of three stages (Beuronian A, B
and C) represented in Early Mesolithic stratigraphic layers of the Jigerhaus cave site in the Beuron Region of the Upper
Danube. Excavation project leader W. Taute proposed this name, which became the standard stratigraphic name for
chronology of the Early Mesolithic in southern Germany. A precise description of ‘Beuronian’ first appeared in Taute's
Habilitation Thesis in 1971. Taute died before his monograph was published, and the definition of ‘Beuronian’ usually
is taken from his brief papers or reports from the 1970s. This study discusses the significance of and issues surrounding
his original definition in his Habilitation Thesis. Taute's definition is basically valid as a morpho-typological schema, but
for practical purposes, Beuronian A and B are not clearly distinguishable, as several researchers note. Further precise
parameters are anticipated with the publication of an excavation monograph of the Jagerhaus cave site now housed with
the Institut fiir Ur- und Frithgeschichte und Archéologie des Mittelalters at Eberhard Karls Universitét in Tiibingen,

Germany.
Keywords: Southern Germany, Upper Danube, Jagerhaus cave site, Early Mesolithic, Beuronian
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M Program:

9:00 — 9:05 Welcome address
Yoshiro Abe (Director of the Center for Obsidian and Lithic
Studies)

9:05 — 9:15 Opening address by the organizer
Akira Ono (Center for Obsidian and Lithic Studies, Meiji

University, Japan)

9:15 — 9:45
1. Dieter Schifer (University of Innsbruck, Austria) , The
landscape archaeological project Ullafelsen (Austria) :
updated results.

9:45 — 10:15
2. Stefano Bertola (University of Innsbruck, Austria) ,
Lithic raw material exploitation and circulation in Tyrol
during early MIS1: The case-study of the Ullafelsen site
(Sellrain, Innsbruck) .

10:15 — 10:45
3. Akira Ono (Center for Obsidian and Lithic Studies,
Meiji University, Japan) , Obsidian acquisition and
migration range in the Upper Plalaeolithic: A case of
Mattobara site, north central Japan.

< Break >

11:00 — 11:30
4. Ryuzo Fujiyama (Archaeology Department, Meiji
University, Japan), Early Holocene human adaptation in the
Japanese Archipelago.

11:30 — 12:00
5. Alfred Pawlik (University of the Philippines, the
Philippines) , Human migration and maritime adaptation
in the Philippines from the late Pleistocene to early/mid

Holocene.

<Lunch break> Poster session core time 12:30-13:30

Posters Session:

Sara Ozaki (Graduate school, Meiji Univesrity), Raw material
procurement, production, and distribution of lithics in the
Terminal Phase of Pleistocene Hokkaido, Japan.

Takumi Sakamoto (Graduate school, Meiji Univesrity),
Seasonal utilization of marine shellfish resources in
Jomon prehistoric Japan.

Kyosuke Hori (Tokyo Metropolitan Archaeological Center),
Settlement mobility and lithic technology of the late
Upper Palaeolithic during the Last Glacial Maximum,
southern Kanto region, Japan.

Eiko Endo (Center for Obisidan and Lithic Studies), Chasing
Panicum miliaceum across Eurasia, using Replica-SEM
method.

13:30 — 14:00 (Oral Session continued)
6. Hiroyuki Murata (Nagawa Town Board of Education,
Japan) , Use-wear analysis of stone tools from Nagawa
(Nagano Prefecture, Japan).

14:00 — 14:30
7. Hidehisa Mashima (Center for Obsidian and Lithic
Studies, Meiji University, Japan) , Sourcing of Japanese
obsidian with XRF.

14:30 — 15:00
8. Akihiro Yoshida (Geography Department, Kagoshima
University, Japan) , Impact of landscape changes on

—135—



obsidian exploitation since the Palaeolithic in the central
highland of Japan: Recent advance and some issue on
palaeoenvironmental study.
<Break>
15:15 — 15:45
9. Kazutaka Shimada (University Museum, Meiji
University, Japan) , Obsidian procurement and
accumulation process of a lithic assemblage at the Early
Upper Palaeolithic site of Hiroppara II, Central Highlands,
Japan.
15:45 — 16:15
10. Jun Hashizume (Center for Obsidian and Lithic
Studies, Meiji University, Japan) , Human activity in and
around obsidian sources: A case study from the Hirropara
site I, Central Highlands of Japan.
16:15 — 17:15
+ Discussion
B Organizing committee:
Yoshiro Abe
Akira Ono
Kazutaka Shimada, Secretariat
Hidehisa Mashima
Jun Hashizume
B Sponsored by:
*+ Meiji University International Exchange Fund
+ Japan Society for the Promotion of Science, Grant-in-
Aid for Scientific Research (B), Number:15H03268
+ Center for Obsidian and Lithic Studies, Meiji University

M Abstracts:

The landscape archaeological project Ullafelsen:
updated results
Dieter Schéfer
Department of Archaeology, University of Innsbruck

The Ullafelsen site (northern Stubai Alps, Austria) is the
central part of a geoarchaeological project executed since
1994 at the University of Innsbruck. A growing number
of scientists cover several relationships between man and
environment for the Late Glacial and Early Holocene (Schéfer
2011). The bedrock is situated in the Fotsch valley around
20 km southwest of Innsbruck (Austria) at 1869 m above sea
level (m asl).

Selected updated results switch between macro- and
microscale aspects:

- The Mesolithic living floor in this region is a grey light
layer (LL) with a primary eolian origin. The most ancient
site in the Fotsch valley is the Kaseralmschrofen 1 km north
of Ullafelsen. Very soon after the Younger Dryas (regionally
known as Egesen stadial) Mesolithic foragers here left a small
inventory including some artefacts of south alpine cherts. This
is the first evidence for alpine crossing among early Holocene

sites in Austria.

The majority of those artefacts are situated within the
LL thus possibly demonstrating a still ongoing eolian
sedimentation process.

The other Mesolithic sites in the region are not only
situated on higher altitudes but become gradually younger
with growing altitude distances. Therefore can be assumed a
correlation between the climate-induced rising treeline and
the settlement/activity behavior of Mesolithic foragers within
similar landscapes.

- The main cryptocrystalline lithic raw material of the

Ullafelsen site can be attributed to the following primary

sources (analysis S. Bertola; e.g. Bertola and Schéfer 2011;

Bertola 2014; ):

(a) 38.5 % Northern Calcareous Alps (Jurassic UpperAllgiu
and Chiemgau Formation of the Karwendel and Rofan
mountains, Tyrol, Austria );

(b) 36.2 % Southern Alps (Cretaceous Scaglia Rossa / Scaglia
Variegats Formation of the Val di Non, Trento area, Italy);

(c) 25.3 % South Franconian Alb (Jurassic Malm Formation,
region around Kelheim/Danube, Bavaria, Germany)

[100%=2921 examined artefacts]

These quantities give evidence for well-established
networks within the second half of the Preboreal. The
assumption of S. Kozlowski “The Alps effectively separated
the Sauveterrian of Italy and France from the Beuronian of
Germany, Switzerland and Austria---” (Kozlowski 2009, 92)
cannot be confirmed: We even have several other Mesolithic
sites which exhibit chert artefacts of south alpine origin.

- Specific features of these chert groups at the Ullafelsen

allowed to define 152 refitted artefact complexes with together

458 integrated single objects. Partially they offer interesting

insight into reduction sequences, re-sharpening of tools and

estimations about the amount of used raw material with one
settlement phase.

- The combination of specific features and finds at the

Ullafelsen, spatial pattern of the refitted complexes and

calibrated data of fireplaces allow to find out interesting

aspects of internal sequences and functional aspects of the
site.
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Lithic raw material exploitation and circulation in Tyrol
during early MIS1: The case-study of the Ullafelsen site
(Sellrain, Innsbruck)

Stefano Bertola
Institute of Geology, University of Innsbruck

Introduction

The Lower Mesolithic site of Ullafelsen is one of the most
important and well documented sites in the whole Central
Alps, representing a key-site for the entire region. Since the
beginning of the studies it was clear that most of the raw

material were brought to the site from other areas.

Description of the assemblage

The Ullafelsen lithic assemblage consists of more than
8.000 artefacts. The following data derive from the study of a
sample of 2347 artefacts bigger than 1 cm (perimeter). Three
main areas were identified on the basis of their provenance:
lower Germany, Austria and northern Italy.

1. Jurassic cherts from the Frankonian Alb, Bavaria (21,4%)

The groups of artefacts described can be attributed
with high certainty to the upper Jurassic cherts from the
“Plattenkalke” of southern Franconian Alb. A number of
indications support this hypothesis: firstly, the macroscopic
features of the samples (color, structure, cortex) and secondly,
the study of the characteristic microfacies that revealed the
fine algal lamination alternated with graded and bioclastic
horizons.

Two different groups of artefacts have been recognized
(Bertola and Schifer 2011; 2013).

Group 1. The color and texture of the cherts are
inhomogeneous. The texture shows laminations and bands,
also discontinuous, providing the chert a marbled texture.

Group 2. This group is smaller (7,9%) and better silified
than group 1 (26,1%). It includes litotypes that can be
compared with the geological specimen from Abensberg—
Arnhofen.

2. Cretaceous flints from Southern Alps, Italy (29,8%)

A group of artefacts is compatible with flint outcrops
situated on the southern slope of the Alps (Trentino, Italy).
The litotypes belong to the Scaglia Rossa and the Scaglia
Variegata Alpina formations (Bertola, 2011a). The nearest
(about 120 km, straight line to Ullafelsen) outcrops are
localized in the Non Valley (BZ). The Ullafelsen artefacts
parallels the lithic resources of the Non Valley with respect
to: a) the narrow chronological interval represented; b) the
lack of flint types which are very characteristic of the outcrops
situated more towards the south. The Adige Valley seems to

have been the preferred way for these movements or long
distance exchanges.

3. Jurassic radiolarian cherts from Northern Limestones Alps,
Tyrol (34%)

Detailed researches on the local (within 50 km) Triassic
to Cretaceous NCA sedimentary series (Bertola in press),
allowed to state that the better suitable cherts belong to
the Jurassic interval. We can refer all the artefacts to two
geological formations: Ruhpolding (upper Jurassic: the red
litothypes) and upper Allgdu /Chiemgau (middle Jurassic:
the gray and green litothypes) (Bertola 2011b, in press). The
better and widest chert outcrops have been sampled in the area
between the eastern Karwendel and the western Rofan (Achen
Valley and surroundings, around 40-50 km east / north east
of Ullafelsen). The following comparisons of the samples
with the artefacts confirmed the strong analogies. This area,
easily accessible along the Inn valley, till now represent an
important way to the Bavaria. Maybe the groups bearing the
Bavarian cherts provisioned also in this area. In the NCA
mesolithic people provisioned in some defined areas and with
some defined chert types.

4. Quartz artefacts from Central Eastern Alps, Tyrol (14,8%)
The quartz artefacts can be divided in two categories.

1. Rough quartz lenses forming into the gneiss sequences.
This kind of quartz is quite common in the metamorphic
environment of the central Alps, as well as in the surroundings
of the Ullafelsen site (Stubai Alps). It is a very bad material
for knapping and was seldom used (1,1%).

2. Rock crystal. This kind of quartz is absent in the
surroundings of the Ullafelsen site. It was a material
particularly researched for its flaking suitability, even if
difficult to find. It grew inside fissures mainly in the inner
parts of the whole Alps, along the central axis. Nearby the
Ullafelsen site the Tuxer Alps and the Zillertal Alps are the
richest areas of such minerals, the former situated 40-50
kilometers east of the site, near the border with Italy. A study
confirmed the compatibility of the Ullafelsen artefacts with
the minerals of this region even if other provenance areas
cannot be excluded (Niedermayr, 2011). The amount of
artefacts done with this material is 13,7%.

Discussion

In early Holocene times probably different Mesolithic
groups frequented the site of Ullafelsen (Bertola 2014).
There is a general concordance between the raw materials
provenance and their cultural attribution, even if this is visible
only in a few typical artefacts. Among the Franconian cherts
some elements suggest a Beuronian tradition whilst among
the Southern Alps cherts and the rock crystal there are typical
Sauveterrian tools. The attribution of the closest Northern
Calcareous Alps cherts is more doubtful. Different raw
materials and different cultural traditions are represented in
the same site in the lower Mesolithic of the Stubai Alps.
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Obsidian acquisition and migration range in the Upper
Palaeolithic:
A case study of the Mattobara site, north-central Japan
Akira Ono
Center for Obsidian and Lithic Studies, Meiji University

The present paper discusses the correlation between the
source identification of archaeological obsidian and the
archaeological interpretation of the migration range through
a case study of the Mattobara Upper Palaeolithic site. This
site is located on the left bank of the latest Pleistocene river
terrace in the middle stream of the Shinano River in Niigata
Prefecture (Ono, 1992, 1997, 2002, 2006). No adequate
radiometric dates are yet available from this site, but the
assumed age would be dated back to ca. 21000-19000 cal BP
from dating of similar assemblages of Upper Palaeolithic sites
and dating of tephra in neighboring areas (Kato, 2016). The
lithic assemblages of this site are rather simple and there is
a significant amount of small point-tools. Excavations at the
Mattobara site uncovered a total of 9,601 lithic tools, flakes,
chips, etc., with 3,568, 1,083 and 4,950 artifacts found at

Locations A, B and C, respectively. The dominant lithic raw
material is siliceous hard shale, and it accounts for about 80%
of the total lithic materials. Small-scale lithic concentrations
at this site represent activities of small, mobile-groups along
the Shinano-Chikuma River in the later period of the Late
Pleistocene.

A total of 34 samples of obsidian from Location C were
analyzed by X-ray fluorescence (XRF) analysis, of which
33 were identifiable; 32 are from the geologic source of the
Kirigamine area (Wada Pass/Takayama series), and one is
from West Kirigamine series within the same Kirigamine
area in Nagano Prefecture, ca. 170 km along the Shinano-
Chikuma River from the site (Warashina, 1997; Sugihara
et al., 2009). Siliceous hard shale accounts for 75% of the
total raw materials of Location C (Yamaoka, 2006) and
petrographic analysis of the siliceous hard shale has suggested
that it had been brought there from several geologic sources
which are distributed in northern Niigata Prefecture, within
ca. 50 to 150 km from the site (Hata, 2002). These results
allow for the raising of a migration model of an Upper
Paleolithic group accessing obsidian sources ca. 170 km
southwestward from the Mattobara site, returning to the site,
then exploiting siliceous hard shale outcrops ca. 50-150 km
northeast of the site and returning again. This is a wide-range
recurrent migration model by an Upper Palaeolithic group(s)
(Naganuma, 2002). A long- and short-range combination
model is also proposed based on a refitted sample of Location
C (Yamaoka, 2009).

In 2008, 25 obsidian samples from Location A, located
nearby 80 m east of Location C, were also analyzed by XRF.
Fifteen are from Fukaura, Aomori Prefecture; nine are from
Oga, Akita Prefecture; both are located far north of Mattobara,
ca. 480 and 400 km north, respectively. Only one sample is
identified as belonging to the Tateshina-Tsumetayama group,
ca. 200 km southwest of Mattobara (Mochizuki, 2008).
These unexpected results imply that the wide-range recurrent
migration model of a single human group/or groups is hardly
predictable, as it covers ca. 680 km north and south. Siliceous
hard shale is also a dominant raw material at Location A, and
it accounts for roughly 91% of all lithics. The archaeological
assumption without physico-chemical analysis allows for a
variety of interpretations because morpho-typological lithic
analysis is generally evaluated as having a lower resolution
for invisible behavioral aspects of archaeological phenomena.

Chemical analyses of Mattobara obsidian, thus clearly
functioned to restrict the varieties of interpretations. The
amount of obsidian from both Locations C and A are very
sparse, at 0.09 and 0.78% of total lithic artifacts, respectively,
and they show the final features of obsidian consumption.
Contrary to obsidian, siliceous hard shale amounts to 75%
at Location C and 91% at Location A. As viewed from the
amount of raw materials, obsidian and siliceous hard shale

have shown quite different features at Mattobara, but it

— 138 —



2017 4 EREARIRE Y v 8 — B

would be possible to set out the hypothesis that the Upper
Palaeolithic people had accessed the source area, maintaining
a migration range within 200 km, more or less, and consumed
raw materials like lineal-stepping-stones along the Chikuma-
Shinano river back to Mattobara. Interpretations of Upper
Palaeolithic acquisition and a migration range are not
definite endorsements, but they always function as an ad hoc
hypothesis, and there should be a gradual reciprocal process
between “chemical analysis of source identification” and an
“ad hoc hypothesis.”
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Early Holocene human adaptation in the Japanese
Archipelago
Ryuzo Fujiyama
Archaeology Department, Meiji University

This study presents an overview and a historical
background of early Holocene human adaptation in the
Japanese archipelago.

It has generally been thought that the transition between
the Pleistocene and Holocene in this region coincided with
that between the Paleolithic and Jomon periods. In the culture
of the latter period, people were sometimes referred to as
unique sedentary hunter-gatherers as they frequently left large
settlements that consisted of firm dwellings and grave pits,
as well as the occasional massive shell midden, and do not
appear to have engaged in distinctive agriculture or farming.
Thus, although seasonal settlement relocation and the partial
domestication of plants remain disputed in recent years, this
transition is usually thought to have been a unique response
to changes in the mid-latitude Holocene landscape. The
processes underlying the formation of the Jomon culture have,
therefore, been an important topic of study.

The Jomon period is also characterized by one of the oldest
known pottery assemblages in almost the entire Japanese
archipelago. These artifacts have been reliably dated to
ca. 16,000 cal BP, although discussions are still ongoing
regarding their origin and purpose. In accordance with pottery
typology, the Jomon period is usually subdivided into six
major stages, of which the earliest two, the Incipient and
Initial Jomon, roughly correspond to the late Pleistocene
and early Holocene, respectively. In this study, each of
these stages is divided into three phases (Phase 1-3 and 4-6,
respectively), and the figure illustrates their approximate
temporal correspondence with paleoclimatic fluctuations.

As has often been discussed, a number of remarkable
phenomena have been observed during an early phase of
the Initial Jomon (Phase 4), including a marked increase in
distinctive dwelling pits that sometimes comprised a large
settlement. This transition has been considered clear evidence
of early sedentary lifestyles, and it naturally invited a decrease
in territorial size. This subsequently resulted in notable
regional differences in archaeological records, especially
in terms of pottery decoration and lithic assemblages. This
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transition also coincided with a drastic increase in the number
of grinding stones preserved at archaeological sites, as well
as the appearance of shell middens, each of which implies the
enhanced processing of plants and fish for food. It is clear that
the early Holocene was a major turning point in the formation
of the Jomon culture.

These characteristics did not appear suddenly, however,
but probably accumulated steadily over time as some of them
were latently present in earlier phases. Residential mobility,
for example, was significantly reduced during Phase 2, and
a marked decrease in territorial size is seen in contrast to
earlier mobile human lifestyles. This reduction in residential
mobility led to a concomitant structural transformation in
lithic production; the lithic technology characteristic of the
Jomon period was established at this time and was founded
on an increasing reliance on local materials. Additionally, the
number of dwelling pits incrementally increased during Phase
2 and Phase 3, in concert with a gradual increase in the use
of plant processing tools. It has been suggested that these two
phenomena are closely related to one another.

Although such visually obvious changes during the early
Holocene were definitely significant for the formation of
the Jomon culture, it is nevertheless important to note that
a number of precursor phenomena occurring together can
definitively be observed during the late Pleistocene. It is
possible, therefore, to suppose that these phenomena became
more and more tangible over time and served as a solid
foundation for early Holocene human adaptation. Thus,
it is necessary to clearly discern both the qualitative and
quantitative nature of this transformation; the qualitative
transformation can be observed during the late Pleistocene,
underlying the quantitative one, which occurred during the
early Holocene in the course of paleoclimatic fluctuations.

It is also necessary to address the increase in the recurrent
use of specific settlement during the early Holocene (Phase
4). Dwelling pits in this time often overlap with one another
in specific settlement areas, implying intermittent visits to
specific residential bases, while the vertical accumulation of
artificially thin sediments at rock shelter sites also implies
their recurrent use. These accumulations might therefore
contribute, in part, to visually obvious changes such as an
increase in the number of dwelling pits, grinding stones, and
potteries. Similarly, the emergence of shell middens at this
time may also have been due to residential recurrence, as it
has been suggested that fishery techniques were already well-
established by the early Holocene.

Human migration and maritime adaptation in the
Philippines from the late Pleistocene to early/mid
Holocene
Alfred F. Pawlik
Archaeological Studies Program, University of the Philippines

This presentation reviews the current Philippine Palaeolithic
record until c¢. 4000 BP in the context of our developing
understanding of human adaptation to the fast-changing
environmental conditions following the last glaciation, and
the cultural and technological changes that were occurring
across Southeast Asia during this period. The directly dated
fossil human remains from northern Luzon in the Philippines
suggest a migration of hominins and maritime travel since at
least 70ka BP (Mijares et al. 2010). Artefactual evidence from
the island of Luzon indicate an even earlier human presence,
possibly dating back to the early-middle Pleistocene (Fox
and Peralta 1978; Pawlik and Ronquillo 2003; Dizon and
Pawlik 2010; Ingicco et al., in prep). Most of the Philippine
archipelago is situated east of the Wallace Line, modified after
Huxley, and a sea crossing has always been necessary to reach
the oceanic islands of the main Philippine Archipelago from
the Asian mainland. For its initial colonization, two routes
have been considered, one going through Palawan to Mindoro
and into Luzon, the other across the Sulu Sea to Mindanao
and northwards passing through the Visayas group of islands
(Pawlik et al. 2014). Due to their location at the northwestern
fringes of Wallacea, a close proximity to Borneo and Taiwan,
and the long Palawan coastline bordering the southern
margins of the South China Sea, the Philippines have likely
acted as a conduit for the movements of people, material
culture and ideas between the mainland and/or the islands of
Southeast Asia throughout prehistory. The late Pleistocene
and early Holocene appear to have been a period of significant
social change and technological innovation as illustrated by
the emergence of diverse burial traditions and the appearance
of new organic and inorganic technologies across Southeast
Asia. This included sophisticated fishing strategies, techniques
of hafting and composite tool production, and long-distance
interaction across the Philippine archipelago and reaching
as far as near Oceania (Pawlik et al. 2015; Piper 2015). The
presence of Obsidian artefacts in Palawan and Mindoro
provides an indication of the types of maritime mobility
and socio-cultural networks beginning already in the late
Pleistocene (Neri et al. 2015). How variability in landscape
formation, sea levels and landmass during the Pleistocene
and early Holocene influenced the mobility, subsistence
strategies and advancements of behaviour/cognition of past
human populations, and how these foragers utilised different
environments and natural resources they encountered are
investigated in a multi-disciplinary project. The successful
adaptation to coastal and marine environments and the
efficient exploitation of its diverse resources provided a
refined subsistence to those early islanders, allowing them to
continue their foraging lifestyle after the arrival of the first

Austronesian-speaking farmers in the Philippines.
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Use-wear analysis of stone tools from Nagawa
(Nagano Prefecture, Japan)
Hiroyuki Murata
Nagawa Town Board of Education

This paper reports the result of use-wear analysis of the
lithic assemblage from three sites of the Paleolithic and
Jomon period in Nagawa Town. The Oiwake 1 site is located
on the alluvial fan (1,230 m above sea level) of the Takayama-
gawa River (Otake et al. 2001a). Five lithic assemblages of
Paleolithic period were found by the excavation in 1995-98.
The lithic assemblages 1, 3, 4, and 5 were selected for
this analysis, which were dated to 17,550 = 116 "C yr
BP(TERRA-b030501¢07), 18,957 *+ 115 "C yr BP(TERRA-

b030501¢08)—19,229 = 130 “C yr BP(TERRA-b030501¢09),
25,581 =+ 383 “C yr BP(TERRA-b030501¢c14) —29,605 =
276 "C yr BP(TERRA-b030501c13), 29,306 = 248 "C yr
BP(TERRA-b030501¢17)—31,039 £ 298 "C yr BP(TERRA-
b030501c16), respectively. These lithic assemblages include
spears, knives, scrapers, awls, and flakes. The Myojinbara site
is located on the alluvial fan (750 m above sea level) of the
Omozawa-gawa River (Otake et al. 2001b). The Taki site is
located on the fluvial terrace (850 m above sea level) of the
Daimon-gawa River (Otake et al. 2001c). From both of them,
Early-Middle Jomon (5,000—1,500 BC) settlements were
excavated in 1996—98. The assemblages for the analysis were
found from these settlements. These assemblages consist of
seven kinds of tool, arrowheads, awls, spoon-shaped knives,
scrapers, stone axes, polished stone axes, and stone plates.

The result of analysis indicates that the stone tools of
Myojinbara and Taki sites were used for several materials
such as bone, hide, and meat, and that the various activities
were done in these sites. A noteworthy fact is that the spoon-
shaped knife was a multi-functional tool, which may have
been used for butchering, food preparation and working
animal skins. However, any traces of use-wear to determine
the function of stone tools have not been detected from the
lithic assemblage of Oiwake 1 site.

These contrasting results arise from the difference of the
characteristics between the Oiwake 1 site and the others.
The lithic artifacts of Oiwake 1 site mainly consist of the
by-products of manufacturing spears. Therefore it is highly
likely that the stone tools in the site had not been used for the
intensive processing of animal skins or bones but for ordinary
everyday activities such as cooking and temporary activities
such as repairing tools or clothes.

To conclude, the analysis indicates that the Jomon stone
tools from the Myojinbara and Taki sites are evaluated as the
curated tools manufactured and intensively used under the
curated lithic technology described by Binford (1979), while
the Upper Palaeolithic stone tools from the Oiwake 1 site
are the expedient tools discarded in a short time under the
expediently organized lithic technology (Binford, 1979).

References

Binford, L. R. 1979 Organization and formation
processes: looking at curated technologies. Journal of
Anthropological Research 35: 255-273.

Otake, S., Katsumi, Y., Noguchi, J., Miki, Y., Kobayashi, K.,
and Yoneda, Y. (eds.) 2001a Kendo Omeguranagatosen
Kairyokoji ni tomonau Hakutsuchosahoukokusyo
[Excavation report of the Oiwake site, Nagawa town],
466p., Nagato-machi(Japan), Nagato Town Board of
Education.

Otake, S., Katsumi, Y., Tanaka, H., and Torii, R. (eds.)
2001b Kenneitochikairyosogoseibijigyo Daimonchiku
ni tomonau Hakutsuchosahoukokusyo IV [Excavation

— 141 —



report of the Myojinbara site, Nagawa Town], 654p.,
Nagato-machi(Japan), Nagato Town Board of Education.
Otake, S., Katsumi, Y., Tanaka, H., and Torii, R. (eds.)
2001c Kenneitochikairyosogoseibijigyo Daimonchiku
ni tomonau Hakutsuchosahoukokusyo III [Excavation
report of the Taki site, Nagawa Town], 376p., Nagato-
machi(Japan), Nagato Town Board of Education.

Sourcing of Japanese obsidian with XRF
Hidehisa Mashima
Center for Obsidian and Lithic Studies, Meiji University

Obsidian is originally rhyolitic magma essentially formed
by crustal anatexis. Their trace element compositions could be
various, since trace element compositions significantly depend
on those of their source material such as the crust. Geology of
Japan is characterized by the development of zonal structures
with different lithology. Japanese obsidians therefore have
large variations of trace element compositions. This is the
geological factor why sourcing of obsidian was developed in
Japan.

Energy-dispersive X-ray fluorescence (ED-XRF)
spectrometry was used for sourcing of archeological obsidians
in Japan. Intensity ratios of elements were used for sourcing
(e.g. Mochizuki, 1999). This method educated the usefulness
of XRF for obsidian sourcing to Japanese archeological
community. The method also suggests that there are several
important obsidian sources, such as Kirigamine, Kozushima,
Koshidake and Shirataki, in Japan. Obsidian sourcing using
intensity ratios, however, has several weak points to be a
global standard method. (1) Since an X-ray intensity of an
element depends on a spectrometer, it is difficult to combine
analytical results obtained using other spectrometers. (2) This
method could not use precise compositional data of geological
obsidian reported in the geology filed. Each laboratory
therefore needs to have a number of geological obsidians
as reference samples, which makes new entry for obsidian
sourcing difficult.

In order to conquer these weak points of XRF for obsidian
sourcing, we have been carrying out two projects. One
is the replacement of the intensity-ratio method for the
concentration-ratio method, which enables us to combine
analytical results from different laboratories. We have
also prepared nondestructive standard samples for cross
analysis among laboratories. The other is the construction
of the compositional database of Japanese obsidians using
wavelength-dispersive X-ray fluorescence (WD-XRF)
spectrometer. We have been analyzing Japanese geological
obsidians collected by predecessors. Calibration lines of WD-
XRF were prepared using synthetic standard samples, which
makes a combination of analytical results with those obtained
using other methods, such as INAA and ICP-MS, casy.

Impact of landscape changes on obsidian exploitation
since the Palaeolithic in the Central Highland of Japan:
Recent advance and some issues on palacoenvironmental
studies
Akihiro Yoshida
Geography Department, Kagoshima University, Japan

We have reconstructed landscape changes at a known
obsidian source area in the Central Highland of Japan, using
well dated pollen and micro-charcoal records, in order to
better understand the difference in obsidian procurement
between gathering in the Palaeolithic period (>30-16 ka cal
BP) and mining in the Jomon period (ca. 16-2.9 ka cal BP)
(Yoshida et al. 2016).

The pollen record at the site shows that alpine vegetation,
such as patches of Pinus pumila (dwarf Siberian pine)
and alpine meadows with rocky areas surrounded the area
during the period 30-17 ka cal BP (Fig.1). The reconstructed
Palaeolithic landscape implies that there was a favourable
situation for gathering obsidian on the ground surface in the
area (Fig.2). Subsequently, growth of woodland started at 17
ka cal BP due to a rise of the tree line elevation corresponding
to the deglacial warming. The pollen record at the site shows
that mixed woodland consisting of Betula (birch) and boreal
conifers covered the area during the period 17-11.2 ka cal
BP, and dense mixed oak woodlands flourished during the
period 11.2-2.9 ka cal BP (Fig.1). From 17 ka cal BP, local
conditions were unfavourable for gathering obsidian, and this
probably caused the Jomon people to develop obsidian mining
(Fig. 2). We can suggest that the landscape changes between
the Palaeolithic and Jomon periods strongly influenced the
prehistoric exploitation of obsidian in the area.

Shimada et al. (2017) reconstructed historical changes
in the human-environment interaction during the Upper
Palaeolithic period (38—16 ka cal BP) in the Central Highland
and its surrounding areas (Kanto and Chubu region), and
indicated that fluctuation of obsidian use at these areas
corresponded well to the LGM climate condition from the
pollen data. Therefore, the archeological records in the
Central Highland suggested that hunter-gatherer activity
was complicated during the Upper Palaeolithic period. For
completing the picture about past interaction between human
and environment in the Central Highland, it is important to
clarify further the spatial and temporal landscape based on
pollen data at the various altitudes.
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Obsidian procurement and accumulation process of a
lithic assemblage at the Early Upper Paleolithic site of
Hiroppara 11, Central Highlands, Japan
Kazutaka Shimada
University Museum, Meiji University

Chemical analyses of over 100,000 pieces of obsidian
artifacts from the Upper Paleolithic (UP) industries in
central Japan have been performed since the early 1970s. An
enormous quantity of provenance data has revealed complex
human activities associated with obsidian procurement
extending across the regions of central Japan during the
UP (Shimada et al., 2017). In contrast, few provenance
analyses of lithic industries from obsidian source areas have
been conducted so far, resulting in a poor understanding
of UP human activities that occurred inside the source
areas. Elucidation of historical change in land use and
obsidian exploitation in the source areas clarifies the current
understanding of the obsidian procurement strategies
prevailing across a broad regional scale. This study examines
archaeological implications regarding obsidian procurement
activities and site formation processes at the Early Upper
Paleolithic (EUP) site of Hiroppara II in the Kirigamine
obsidian source area of the Central Highlands using a
preliminary provenance analysis of 2,400 pieces of obsidian
artifacts from the site.

Excavations of the Hiroppara site II were conducted
throughout the 2011, 2012, and 2013 seasons (Fig. 1; Ono et
al., 2016). The site is located on the east bank of the Wada
River, adjacent to the Hiroppara bog 1400 m above sea level.
The EUP industry showed a dense concentration of blade
production, as demonstrated by artifacts comprising an edge-
ground stone axe made of tremolite rock, trapezoids, scrapers,
blades, flakes, and cores, which were dated to around 35,000

years ago (35 ka) based on tephra chronology and lithic
typology (Ono et al., 2016). The provenance analysis of 2,400
pieces of obsidian artifacts was performed according to an
analytical procedure established by Suda and Tsuchiya (2016)
using wavelength-dispersive and energy-dispersive X-ray
fluorescence spectrometry (WDX and EDX, respectively)
during 2016 and early 2017 at the Center for Obsidian and
Lithic Studies, Meiji University.

The analysis classified 1,376 pieces (57.3%) into 11
chemical source groups defined by Suda and Tsuchiya (2016),
while 1,009 pieces (42.0%) were unclassified because of
lower accuracy, and 15 pieces (0.6%) were unmeasurable.
Major chemical groups within the EUP industry were the
Higashimochiya—Takayama group (MT), Wada-toge group
(W), and Hoshigato—Hoshigadai group (HH). The MT
comprised 67.4% (928 pieces) of the 1,376 classified pieces.
The W and HH comprised 14.2% (195 pieces) and 11.5% (158
pieces), respectively.

MT: The geologically undisturbed source (a primary
source) of Higashimochiya is located within a procurement
range 0—1 km directly to the south of the site, while the
primary source of Takayama is located within a procurement
range 4-5 km to the east of the site. Both sources are
chemically indistinguishable. The secondary deposited source
of the Kobukazawa group (K) is also located within 0—1 km
but accounted for only 2.4% of the artifacts (32 pieces). The
cortex pattern on the lithic surface of MT from the site shows
both fresh cortex and weathered cortex formed on the ground
surface (62.9%), and cortex with percussion marks formed on
the riverbed (37.1%).

W: The primary sources of Wada-toge are distributed within
a procurement range 2—3 km directly to the southwest of the
site. The cortex pattern on the lithic surface of W from the site
shows a dominance of fresh cortex (96.2%).

HH: The primary sources of Hoshigato and Hoshigadai
exhibit a band of distribution in a procurement range 3—4
km directly to the south of the site. They are also chemically
indistinguishable. The cortex pattern on the lithic surface of
HH from the site shows a dominance of fresh cortex (98.3%).

The composition of obsidian provenances obtained
from the EUP industry of Hiroppara II clearly indicates
that the occupants of the site approximately 35 ka focused
on procuring obsidian from the sources closest to the
site. Obsidian from Takayama, which was chemically
indistinguishable from that from Higashimochiya (MT), can
probably be excluded from candidate sources used at the site.
Obsidian transportation from sources in the southern part of
the Kirigamine area is also evident at the site.

The MT obsidian are likely to have been directly exploited
from the Higashimochiya outcrops or an area close to them
and, as the cortex pattern indicates, gathered widely from
the bed of the Wada River. The W and HH obsidian are
likely to have been directly exploited from the outcrops or
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adjacent areas. Obsidian derived from these chemical groups
were used for blade production at the site. No differences
in the blade production technique or lithic sizes were found
between the obsidian from MT, W, and HH in any aspect
but the procurement amounts according to the distance of
procurement ranges from the site.

During the EUP, Hiroppara II was a temporary workshop
repeatedly used for blade and core production (Ono et
al., 2016). Additionally, provenance analysis of the EUP
industry suggests that the obsidian procurement related to
site formation included a wide mobility pattern in the source
area. Accordingly, similar blade workshops are highly likely
to have been densely distributed along mobility routes closely
connecting Higashimochiya, Wada-toge, and Hoshigato-
Hoshigadai sources in the Kirigamine area of 35 ka.
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Human activity in and around obsidian sources: A case
study from the Hirropara site I in the Central Highlands
of Japan
Jun Hashizume
Center for Obsidian and Lithic Studies, Meiji University

A number of sources of obsidian are distributed throughout
the central highlands in Japan. Many of these that contain
outcrops (primary sources) and secondary scatterings
(secondary sources) have been identified. During the Upper
Paleolithic (ca. 38—16 ka cal yr BP) to the Jomon period
(ca. 16-2.8 ka cal yr BP), these were important lithic raw
materials that could be encountered with a high degree of
frequency in central Japan.

The Hiroppara bog and its adjacent archaeological sites
are located about 1.5 km to the north of Wada-toge in the

central highlands of Japan, which are a well-known obsidian
source and are 1,400 m above the sea level. Many prehistoric
sites and geological sources of obsidian are scattered
around this area. As a result of general surveys and small-
scale excavations, conducted by the former Wada Board
of Education, between 1989 and 1991, several prehistoric
sites around the bog were identified. In 2011, the Center for
Obsidian and Lithic Studies (COLS) at the Meiji University
began a new research project targeting this bog and the
prehistoric sites situated around it (Ono et al., 2016). The
goal of our research is to discover the relationship between
human activities in and around obsidian sources and
paleoenvironmental changes during the late Late Pleistocene
(Upper Palaeolithic to Incipient Jomon period, ca. 38-11.5 ka
cal yr BP) to the Middle Holocene (Initial Jomon to beginning
of the Middle Jomon period, ca. 11.5-5.5 ka cal yr BP). This
presentation is a report of our research, with a particular focus
on the results of our archaeological excavations and chemical
analyses of obsidian artifacts from Hiroppara site I.

Using the results of previous surveys and our own
observations of the topography around the bog, we divided
the surrounding archeological landscape into seven sites,
numbered I to VII. The COLS set up its excavation area 1 (EA-
1) atsite L.

The excavations at Hiroppara site I have revealed the
following (Hashizume et al., 2016) features:

1) This site contains evidence of an Early Upper
Palaeolithic lithic industry from layer 6 (under the Aira-Tn
tephra [ca. 30 ka cal yr BP]).

2) The latter part of the Late Upper Palaeolithic industry (ca.
25-20 ka cal BP), represented in layers 2b and 3, primarily
features bifacial points and margin retouched points with a
blade core.

3) At the Initial Jomon to the beginning of the Middle
Jomon period (ca. 11.5-5.5 ka cal BP), assemblages are found
in layers 2a and 2b.

4). No refitted lithic tools and flakes are found in the
Hiroppara site I, and this suggests that this location was used
only for very short stays.

A total of 689 pieces of obsidian artifacts from Hirropara
site I were analyzed by wavelength-dispersive and energy-
dispersive X-ray fluorescence spectrometry (WD-XRF and
ED-XRF, Suda and Tsuchiya, 2016). The analysis classified
414 pieces (60.1%) into 12 chemical source groups, and
275 pieces (39.9%) were unclassified because of the lower
accuracy of the results (Suda and Tsuchiya, 2016). The major
chemical groups within the latter part of the Late Upper
Palaeolithic to the beginning of the Middle Jomon period
were the Higashimochiya and Takayama group (MT). The
MT included 85.0% (352 pieces) of the 414 classified pieces.
Other minor chemical groups were the Hoshigato and the
Hoshigadai group (HH), the Wada-toge group (W), and the
Kobukazawa group (K). The HH, W, and K included 5.1% (21
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pieces), 4.1% (17 pieces) and 2.7% (11 pieces), respectively.

The chemical group MT accounts for two geological
obsidian sources (Higashimochiya and Takayama). The
primary obsidian source of Higashimochiya is located 0—1
km south of Hiroppara site I, while the primary source of
Takayama is located 4-5 km to the east of the site. The
obsidian gravels of Takayama were pyroclastic flow deposits.
These sources are chemically indistinguishable. The cortex
character of the lithic surface of MT from the Hiroppara site
I has both fresh and rounded cortices, as well as cortex with
percussion marks formed on the riverbed, while the lithic
surface of MT does not have the characteristics of pyroclastic
flow deposits. This character of these cortices indicates
the raw material of obsidian artifacts from Hiroppara site I
collected from the primary source of Higashimochiya to the
bed of the Wada River.

This study has revealed the following characteristics:

1) From the latter part of the Late Upper Palaeolithic (ca.
25-20 ka cal BP) to the beginning of the Middle Jomon
period (ca. 5.5 ka cal BP), Hiroppara site I was used for very
short terms of stay.

2) The results of provenance analysis suggest that the
obsidian procurement of Hiroppara site I was constrained by
a limited-range mobility pattern in the source area (mainly

around the nearest source of MT).

References

Hashizume, J., Kudo, Y., Shimada, K. 2016. Correlations
between the landscape changes and the sequence of
human activities around the Hiroppara bog. Ono, A.,
Shimada, K., Hashizume, J., Yoshida, A., Kumon, F.
(Eds.), An anthropography of the prehistoric Central
Highlands of Japan. Materials and Reports 1. pp.
316-328 (in Japanese with English abstract).

Ono, A., Shimada, K., Hashizume, J., Yoshida, A., Kumon,
F. (Eds.), 2016. An anthropography of the prehistoric
Central Highlands of Japan. Materials and Reports 1.
338p. (in Japanese with English abstract)

Suda, Y., Tsuchiya, M. 2016. The provenance of obsidian
artifacts from the Hiroppara site group (Kirigamine,
central Japan). Ono, A., Shimada, K., Hashizume, J.,
Yoshida, A., Kumon, F. (Eds.), An anthropography of
the prehistoric Central Highlands of Japan]. Materials
and Reports 1. pp. 197-219 (in Japanese with English
abstract).

Chasing Panicum miliaceum across Eurasia, using
Replica-SEM method
Eiko Endo
Center for Obsidian and Lithic Studies, Meiji University

Panimum miliaceum (broomcorn millet) has been less
intensively studied than wheat and rice that played economic

roles to establish the ancient states (Weber et al., 2007).
Therefore, the archaeobotanical methodology, especially the
criterion for secure identification of Panicum miliaceum did
not establish sufficiently, and the dataset of macrobotanical
remains and the impressions on pottery surface from
prehistoric sites are often controversial. Hypothesis of
multiple domestications has so far been proposed on the basis
of Panicum miliaceum found from Neolithic European sites
(Harlan, 1975; Jones, 2004; Zohary et al.,2012). However,
these Panicum miliaceum are problematic concerning the
accuracy of identification or dating when viewed from the
recent research results (Motuzaite-Matuzeviciute, 2013).
Although the author has recently examined the impressions
on Neolithic potteries from Ukraine that have already
been published and judged as cereals for a long time, no
cultivated cereals were identified under the scanning electron
microscope as far as the pottery impressions concerned.

On the other hand, the progress of current archacobotanical
research in China shows a remarkable accumulation of the
bulk of evidence of Panicum miliaceum from Neolithic sites.
Therefore, the hypothesis that the domestication of Panicum
miliaceun was occurred in some place in Northeast China has
been supported by most of archacobotanists (Zhao, 2011).
Hence, the spread of agriculture including Panicum miliaceun
in Eurasia should be discussed as the crossing and the mixture
of bi-directional movements of prehistoric people from East
and West.

As a procedure of archaeobotanical research, the flotation
method is effective for quantitative analysis, but charred
remains have often been deformed with carbonization and are
difficult to identify in species level. Especially, many charred
millets including Panicum miliaceum are too small and too
fragile for the detailed observation.

In order to overcome the situation, the author proposes
Replica-SEM method as a refining procedure for identification
of the impressions from potteries and daub. By using this
method, reliable identification of plants will sure to be
provided through the morphological observations of fresh
surfaces of plants without carbonization.
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Settlement mobility and lithic technology of the late Upper
Palaeolithic during the Last Glacial Maximum, southern
Kanto region, Japan
Kyosuke Hori
Tokyo Metropolitan Archaeological Center

The appearance of bifacial tools (minimum age: 24,000
cal BP) on Paleo-Honshu Island, Japan, is thought be due to
climate change at the Last Glacial Maximum (between ca.
25,000 cal BP and ca. 17,000 cal BP) (Kudo 2012; Kunitake
2003). These kinds of chamfered point tool types (Fig. 1)
are thought to have coexisted with blade and bifacial point
assemblages, and are mainly distributed in high altitude areas
around obsidian sources in the Central Highlands of Japan and
in the low altitude Kanto region. It has also been suggested
that these assemblages formed against the background of a
varied resource environment. Thus, the earliest occurrence of
a bifacial point assemblage during the late Upper Paleolithic
represents an important time period for research that addresses
the procurement of raw materials, faunal and floral resources,
lithic production technology, and settlement patterns on the
Japanese archipelago. Although one constraint on material
known from Japan is that almost no organic matter has been
recovered, the distribution of eastern Japanese lithic artifacts
is becoming more apparent based on recent research results
(Tamura 2005). It is also significant that it is now possible
to assess whether, or not, raw materials were locally derived
at these sites, and it is feasible to determine the settlement
mobility of hunter-gatherers to discuss their resource
utilization. This was done by restoring the processes by which
the raw materials that remain at sites were procured.

The aim of this study is to consider regional human group
behavior, including the procurement of lithic raw materials
and tool production. The emphasis of this presentation is
therefore focused on the earliest bifacial point assemblages
known from the Musashino uplands in the southern Kanto
region of Japan. This area is one region where ongoing

research on the distribution of raw materials is focused, and
is important because it has been relatively easy to distinguish
between locally procured raw materials and non-local ones.
The ten sites located in this area are reviewed in this study,
with emphasis on raw material components, the diversity of
lithic tool kits, and the reduction sequence used in each case.

The results of this study show that hunter-gatherers during
this period exploited resources from the Musashino uplands
and that sites can be subdivided into two groups. First,
site characteristics include the intensive use of non-local
materials, especially obsidian, in the production sequences.
The tool assemblages tend to consist of bifacial points and a
small number of scrapers, which show low tool-kit diversity
(<0.5: Simpson’s diversity index 1-D). Core-reduction and
the use of anything other than large flakes is rare, and there
is little evidence for primary reduction; it can therefore be
presumed that the manufacture and maintenance of tools used
for carried blanks took place within these sites, here classified
as type A.

The second group of sites identified in this study are
characterized by the use of local raw materials for core
reductions, and the production of blades, tools, and some
retouched flakes. At the same time, however, bifacial
reduction is rare at these sites; these points were imported
finished and limited work was subsequently carried out
on their maintenance. In contrast to type A sites, it can be
presumed that blades and flakes at these locations were
produced mainly by primary reduction. Also, these sites
exhibit relatively high tool-kit diversity (>0.5) and are
therefore classified here as type B.

The results show that the people who lived in the southern
Kanto region manufactured bifacial tools using non-locally
sourced materials. This population engaged in obsidian
procurement activities during the summer season while
produced both blade and flake tools using local materials.
A remarkable level of tool curation technology is therefore
evident within these assemblages (Binford 1977, 1979). It is
hypothesized that the hunter-gatherers who occupied type A
sites exhibited a high frequency of movement, while those
who frequented type B sites used them rather as base camps.
The characteristics of these assemblages are therefore proxies
for logistic mobility (Shott 1986).Further work in this region
will be aimed at determining which lithic raw materials were

used for particular tools.
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Raw Material Procurement, Production, and Distribution
of Lithics in the Terminal Phase of Pleistocene Hokkaido,
Japan
Sara Ozaki
Meiji University Graduate School of Arts and Letters

This study aims to assess multiple stages of lithic material
procurement, production, and the distribution from two
microblade assemblages in the terminal phase of Pleistocene
Hokkaido, Japan. The behavioral patterns of human groups
are clarified through analyzing the spatial distribution of the
stages from the production of lithics to their discard.

The analysis focuses on the lithic assemblage dominated
by boat-shaped tools and cores and the lithic assemblages
dominated by Oshorokko-type microblade cores.

The analysis follows three steps. First is the clarification
of the stages from the production of lithics to their discard.
Second is the demonstration of the spatial distribution of
lithics resulting from their production and maintenance. Last
is the consideration of the behavioral patterns of each lithic
assemblage.

The results suggest that the lithic production regarding the
boat-shaped tool assemblages intensively occurred in quarries;
boat-shaped tools were recycled at sites far away from the
quarries. In contrast, in case of the Oshorokkotype microblade
cores assemblages, the production of lithics limitedly occurred
in the quarries. In this case, the procurement of raw materials
and the production and distribution of lithics were done far
away from the quarries.
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Seasonal utilization of marine shellfish resources in Jomon
prehistoric Japan based on the shell growth-line analysis
Sakamoto Takumi
Meiji University Graduate School of Arts and Letters

Prehistoric sites in the coastal regions of Japan are usually
accompanied by shell middens. Among a lot of kinds of food
remains found in these middens, the molluscan shell is the
most prominent and thus is regarded as having been one of the
main foods for the Jomon people in coastal sites. The patterns
of seasonal subsistence by Jomon hunter-gatherers have
become one of the main concerns to reconstruct prehistoric
economic life. In order to clarify these matters about seasonal
activities, study of the shell-collection season provides
important information not only on the seasonality but also on
the intensity of the shell-collecting activity.

To estimate shell-collecting season, the shell growth-line
analysis introduced in a sphere of Japanese archaeology by
Hiroko Koike (Koike,1980) is well effective. A number of
bivalves have fine stripped patterns in each shell section,
which is called shell growth-line. Shell growth-line is formed
by lunar daily tidal activities and periodic dense band (winter
break) of growth-lines is formed by winter growth declines
(Miyaji et al., 2010). For the observation of growth-lines,
the shells were first coated with epoxy resin and cut along
the maximum growth axis line connecting the umbo and the
midpoint of shell length at the ventral margin. The cut surface
was then polished mechanically with carborundom sheets of
different grade, and etched with an aqueous solution of 0.38%
HCI for 5-10 minutes at room temperature. To transcribe an
image of shell section, replicas of the etched surface were
made using thin cellulose acetate film. The replicas were
observed with an optical microscope at a magnification of 40
to 400.

Although the growth-line analysis shows the age, growth
rate, and death season of shells as basic information, this
method is also capable of being applied in an archaeological
study to clarify the season of shell collection (Koike,1980),
the season of site formation (Toizumi, 2007), the deposition
season of each midden layer estimating formation process of
the midden (Toizumi1999), and the growth rate and condition
stating of resource management (Toizumi, 2013).

Based on the shell growth-line analysis, the author has
paid attention to the seasonal utilization of marine shellfish
resources excavated at the Yagihara shell midden in Chiba
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Prefecture, eastern Japan (Sakamoto, 2017). The number
of shell middens considerably increased in the regions
surrounding the Imba Swamp located in the center of the
Shimousa Height since the middle phase of the late Jomon
period. By this time, the Imba Swamp was brackish water,
and indeed, the majority of the clams discovered in most
of the shell middens in this region are freshwater clams,
such as Corbicula japonica. At the same time, we do find
small number of marine clams, such as Meretrix lusoria and
Gomphina semicancellata. Because these marine clams do
not live in brackish water, it is likely that these marine clams
were transported from the coastal regions of Tokyo Bay to this
inland region via some sort of trade network.

The author approaches the dynamics of resource
distribution in the middle phase of the late Jomon period. To
achieve the purpose, the author takes notice to seasonality
based on analysis of growth-lines of Meretrix lusoria.
Samples subjected to analysis were excavated in strata of the
Kasori-B3 Sub-phase. In the lower stratum of the Kasori-B3
Sub-phase, M. lusoria were captured all year around. In the
upper stratum of the Kasori-B3 Sub-phase, however, M.
lusoria were mainly captured in the summer. This indicates
that the way in which Jomon people captured M. lusoria
changed over time, and as time passed the practice became
more specialized in particular season.

The result of growth-line analysis of Gomphina
semicancellata also suggests that a practice of capturing G.
semicancallata became more specialized in winter. These
indicates that seasonality of capturing clams did exist
according to each species of clams. It also suggests that
there was a line of exchange of clams, connecting between
the Tokyo Bay region and the Imba Swamp region by the
middle phase of the late Jomon period. From the standpoint
of seasonality, it can be pointed out the difference of shell
resource recognition.
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Table 1 shows the result of analysis.
The obsidian has rhyolitic composition (Fig. 1; Table 1).
The artifacts from the Hiroppara site I (Plate 1).
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