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&5 KB MU OBGR E TEE T, d T I8 I ORIBEL 2 S I BT
5. BEOWRFEIEIEERFZICHTRA S, a clEciThNzb, CHicBWHICEET
Hbd, MEHDHBEELIDTICSWTEHLNE, bHEOHATLERELIC BTz, THH
AT 1 DRI A 5 41, M5 2 13330, IRIE23m T, 7 S8 T SIBEC L
ZREN23-27-32+ 31+ 24+ 27 - 28un % il B0 MEGTIFERIO, I E—IBRATLAL

30



FIOFSLIIKAEEY L2 B OMAN A TH S, a ciljliic TiMEIrMirica LD S
N, BEEIZT®EI S chilc Mok & e fBEHC £ ) TS IZE2S S i whs, iz A S
5, BUET 23T N RIS S DRIBEIC S D 2 ) . ZHUS AT D RIBEE 2 V) 2 F
EFHTH B, T2, ZOTHIEIRKIT DITEIZ Z DBO/NE el & VBT L v, e
A & ¢ M T il X FIEC e D8 ISR ENMc N Z 5, EXIMIN R S 1226m, TRIT
1lom, fEHAS EHR3,

H20B05213 26 TR EIRGBOKIAA L BMGHOME N LHETH B, a Clidkic Tik» 5 NH
WA A S BB B TH 5. FTTH (d ) (38040 KB EIGI 2 & RE 7 i~ DR
CEVEREN S, ZOMBEIBET S AT BRI RTRAT v 7HbWie 2777
Fr—i2k bV ) A, affifily sl L B [cATbh Bz L Voo
T b, T LD S HE~O YKL a fiflicnaIThb 5, RabHIRER L2 5 oWmF%E
HVE PRV D SRS ik L T B, E¥E R S 1335mm, $ii316mm, TS 24
A RHESE 3 & 51329 - 31 - 29nm, MM 20K 9. HIFE—BEAAT 20K

H20MX531 . VIR THROK AL B M T, AT E £ < 3 GG IEK T
b3, afiizA LMD Sk E RN & Bk & 0N S GBI S . CHIZ TS
& OHIE T RIBEME T A 5 ORIBEIC & - T b, a CHITOEMICH 2 5 THROBIX CHidr s a
H IS > TEARTH 5, TR HEEMICIE > THA Y HBEEXTTI A S OREEIc & 0 B
X b, fTHED &I a MR RIS 20 TH NI L SRSt L Tl b b,
ITHIHIEE D K8 TY) > Ty B N O FEEII B O 7o H O KIRETH 5. #4070 K
VEET O R S 1331mm, 152290, 3 FOMH NHERNEZ X, TXT31mTH 5, %k 555
Z DM AR IBATEFER ) A AT 5, BARRIERNT, B —IRART R

B20B5413 KA RPN, B HHOMENEZLTH S, alliiciz7 7y F wBRlNZ
B, BELoKIEEC & ) Wi MRS 5. Tl MEAL, RO TRKIREDT A S T, BRI
WEThd, HHEICHRBHIZRSTA7THY. ZIhrbs5nllidgiz—dEH o kv, M
AHHMELEIDHE Tl £IiThN, BE316mTH 5, Kz KET 5, MHEINER16, 7L
— 7RE TR

(3) MBEIRKER (s21ms5~58)

521 [X5513 IR 12 25 & BokEHs 3 v 5 BIRE MOMA N LR TH 5, Ha K@D ITH &
x5 diid. bE A SO FHEEC & 2 Y — BT T, M —RH bk, 7
HVEREBOITSIZ bHE OB FICA L SN E, FTHERLR ORI Tk 5 AZiciTh
. BOWRIZEE TH b, F 1o, IR d s b5 % b 5 Wi, a iz B
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LNBLNN, HWHBETH 5, MG T RIMEMELTIC & TH N5 DI B LI SHE T IEMIC
¥olblit B bbb, BHAGIERIS. HI—IRHE L,

5215613 M ROME N LR Th 5, A HKBEDBEOHTH & S 2 d Tl bfid 5
DRV RIS & 5 H—RIBEHTT CTh 2 4%, FTHFRBREOIT AT/ S LRSS ). d T
TREBRFL v, fTHERDTOREOREIL TiD 5 ASICTbNLEI ) h 2. BOF
BRUTTHE TH 5o HUYHIBETT 2 & DR~ QBRI R 5 v, MIEIREEELICH TS
NEDBIMN L VM2 DHTHS ), KRG LOR26, HFF—IBRE kR,

H21HS7II KA TIK ORI A 3 BRA NN NERKER Th 5, MEFAEREM» SHEH
HIBEDBROITHEHET A5, B—F@Dr 5 3EE SN bH. FNKESRBXOES VAL LT,
MATHMEDITH & U TIREL T, 207202 HEEDTETH 5 bifi & c N TF#
IS LI B > T B 2 B SN D, Fiiz LB HIEED 72> DT T H
570 L L. M LM N HIBEDITH & T 2 BICIZTHOE S 3 L LT 5 WHed:
ECLOBIEI N L LFZ L s, BRGIER 7, BB RO

225813 BMAT WOMB A LM TH B, WRFHERM O BB E TOPRR[TH B, =
PN aWPRES» LML > TELTWT, i LTRMMNPB LY, 72, ZoHin
RELDBICHE R VTR~ OBELESFIZo 5l v, BUET 5 K18H & (3T P O3
MmEEZHLNBH. K& EH L L THAENGKEBADKIAI+HTHETH 5., TEKTLER21,
FEIR LT

(4) Hl B (22~25[59~69)

#22[05913 BT ROBAEIN TH 5, TTEIC ANOTLEREI ML 5., BHIERINT
Wi, TOHIFOITHIRBREICH) ., BE210emicET 5, BHOKE I H8bN L, 7,
COHIFIZ A X — KA L BAET 5. BENTOR2L, thiE—IBRE s,

236013 BT ROBAFEN A TH 5. WITHIC FREMEE N2 THRAITER I L5, Fiic
X BRTE AR ) BT & 5 N v, LT EEREMIL L 0h SN BIETHS 5, 3T
il % RIT 2, WA 21, i E—IRERE 2,

P23F6LI3 MM WM Th 3, a TICId Lk & DRI & BB S b 1L B 55,
¢ d iz CHIBEIC b, RO RS v, bEIZBEHRR, AL, £
& d E_ LB BB D HBEH A D Z 555, S EM RN —EBTH S 5. AL Fic
Ao b, WD FROFERMHIBESN L, KWW 2 KA 5, BRILOH21, BHE—IEE
B,

H23X6213 BMA WU TH 5. THUTIIC M8 D & OTPERIEIC b N B OB
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BHHETH D, IR RSN S, KA RINT 5, ASTFBHECL Y. ik
M2 ¥ 2FRER M RE S N B, TIOR3, RIETERL,

#523[X6313 RO BOBEMNHIT TH B, a cilid#Efih s nFkHEicEibN, bl T
PEHENBIKIIEE TH 2, d WIS IR B HHNCITb Nz B S b D & B % 20mfe
5 BEATHI R RIS 2 LB, FTRUT E DICB LICA LN S, ARHI 3R 2 2 —kill )y &
W2 b, difi LicRoNSEMBOWMA HHEL T, EM3EmmFRERM T BARIZWiiEH D
FRIGEW LD B Y b b, BRITOR20, 1HIF—IBEHE LR,

H24X6413 FAISBOCEORIAI B MM RON ) TH B, a ¢ i AR o) F9%E sk
&0 dimic B BRI YO N2 LM BB BB HEEr A LD, elliicd
72 BNV HIBEDIT ST EM OBR Lich 5, ZoelifBhllikic, 245 ¢ Hi~o i #4 ?
B xbTwd, dEDOHEEL e il & 20D L NMIEC & 5, B#OWiHIIDFRE R
To Hikd 555 AHIZIE 2 ORIy H AT 5. AKGITER 6, K,

H24[X6512 BT HWOHI N ThH 5. afiIRORERKBES A LN S, C I afid S DR
ISk ABEEHENRON G, AN OTHIEH LIS ). KB 2 KT 5, FE5ER23,
WIS A

F24[X6613 BME RN Z X — KM ThH b, aifiizHHMNHAEIICRENE LT T, £
BEAEPRRMICELNT S, CIHMiIHEMMINK & TR & WA & DOBETZ S RIBENT
Z L CTARBIS RicH A 2R 720 (difi) A S omiEc & 2 Wi kgER 2 S b, AH
Pl 4T iz d i & FIARICHE LIC AL 5. ARHIN IR OO E THkiT & > Tw i
W, AKBI RS, HH— IR TR

HOM6TIIBHARTIEFICK > L AX KNI THS., aliICRLNBHEHRN L 13, B
AT B FEER (d ) 25 0ic & 2 WRiAKKMEER TS 5, ¢ MRS d izl
LNTWb I s, dEEHLUHONEETH S, dHDFTRIZE L S0/ g s a i~ Dl
MEREEC & D BIFEL v, AR ORBERITH 2 e HIOFTHIIBE LICH 5, Kl % KAl
Bh% ZORMENC I LR A SN D, HkT 5 HBHTIISINBEMHITICHEET 5, M
R TeR2l, SE R,

H2BMEBII KON BMA BN R X —KEN TH B, alilciZAH)THBRICL B elis, HiDH
FRIBEIC & B d TS & » TYIS LBV HIBEIC & e Tl DRI IC e T 54T b 2 R A
SRS A LN S, cililda il & FEEDKHL M & d it %o Ml B OBk b 5 5
N3, eMDITHIZHERICH BH . difiild 4 BOHIT R & WD 50/ E 7% 1D HIBEAFL
LNBLNDVTFNLITEIBIFEL v VAN R 7V 4 5—0% L DN EFMILE
ni:bnrEz H5ns, WA 8. hIF—IERE I,

33



H526[X16913 WAk & IR {0 & AKEHIC 7 2 B M Z X —IKEIF Th 5, a iz & DlVH)
8 & B Ji e & BT OHIF RIBER D A S B, © THZHEB MLV RIME & d TR OS> 5 Dl
TR & LB, diinH) Ik a fiic BS AHIRIBEICY S Tn T, T8
Liv, eMiDAHFRBEDITRIIHEE LIch 2, KL HrIcRHT 2 L0, BRKCHERD
SHEL THEMOBIIE THIT & > T L WHIF TH S 5. KRR 7, BH—IBRERE.

(5) TEBEH KA ¢s2m70)

267013 IR % L 22 B RO HERN Th B, Z ORI I3HIAT T KSR TH
% bindA» LM kNS h, FTELBFEY 5, HAEMOITH TH 5 d b EETmRH A &
DHFETIA 5% D . DT HiF CHNDKBEAS LS N5, MEHETEIC IR 5 HIAE N RIEERIT 4 & T,
TR ZATEIIE AT b W AR EE3OMA I HLICEET 5. MRS FOE7, FIR TR,

(6) FHBAIRAK; - HIFDOES o526 - 27271~77)

$26BTLIE, S3OME NI TONFTHIH AR A L b D TH D, aFifTEmERI
W2 BB 2 o 222 E WD, bllik A &, BAK IR S M N LIMETE & 36
BT M 5 HIESI Th BHAMD, 0 720> Fitk 1 Fr SIENT MG N SR I3 BT 2
AE TR X 127 2 27 BRUC CHEMICHL T2 E BbR s, CHCRbN 2 HH TRR UM
Ll & OWTH R ITROM = L B H 5 L Bbh b,

2672, SINBEHIKIZ67D 2 X — KRB H AL b D Th D, aliTHB LS ICHL
D%, S9N MBS AT b AL MTFNE & BB & ). S628 T TS T ATY 3,
BB % 34 ¢4 BT W T AT 2 LT 2 ip b LB,

$27ET5I. 6ANBEMEIIIZT3 - TADTERIS H35RT 2 LD TH B, THIBEHKO/NE e
BELSE72 > TS MU I T B0 T BRI TS NS Th B, 73 - 7436
= R Ok

27781, S1OME NBEILIZTE - TTOWBHIT & . BOMEN I AT B LD Th 2, 510
W N BRI AT U 22 30 D% 17> T T, 350816 N I3 3T AT 5 1
B OFTTIH & > AU M T T By 76 - 7743 364 FT A IR 1= JIBE S M7= U T B
T6I3ARRETH & 13 SR D BRI T By TTRITTIHA I SIBEC 4K - T2 L e B Rh R DB %
T B 2 d ORI T, BOMTRUT S 5 Ol & 5,
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Fig.19 Microblade cores
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21K WBAIBLER(4/5)

Fig.21 Preforms of microblade core
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(? 5cm

H22R BRI BELER - B (4/5)

Fig.22 Preform of microblade core and Spall
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/23R KK (4/5)
Fig.23 Spalls
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Fig.24 Spalls
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25 HIA & 3EE(4/5)
Fig.25 Spalls
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E26M HIR &€ DiEE (4/5)
Fig.26 Refitted stone artifacts
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Fig.27 Refitted stone artifacts
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(1) RZ LA /3—%F (5529 - 3079~83)

20 TYL IR thdyi e » 72 BMATWAOMIZE Th B RRMLF DR 2 FHHZ LT, ENRICHIE
W7 A%, TR L SRETREZER L Tv 5, BSR4, BIF—IBRE T,

H29X80IX kB F v — F WOBIRTH B, HEBAIA S I8 A0 X FR T, TR TS
ER2ZHC AL D, BRSITER 2, HIF—IBERE PR

H29BI8LIZ BIEH WOBITH 5, HECHI £ HPHC LT, A8 ENFEO—IIC, AR
Ze P RIBE % Bl L TR IIEEHRL T b, AlED EAIEH L CRIL T 5, BHER)
¥ekH18, HIE—IBRE 'R

RS2 MMAMNBEB TH B, AHEHEMCL T INTLRIc ML T, 28X
IZTHRTH BH. —EHMICRHT 2, 8K LS M C . TR T BRI AR A B 837
R, OISR 5. AT EOR30, HIE—IRRE ROk

5308313 MU WA T Th 5, 822 IIF—WATH B, MIKRIILERI30, HHH—IE
PR LR

(8) MIIBEDH 3K (530:84~86)

300184 1% ML, S8 MK OFREHT 2 AWML T, ABicEToOmLE T, M
B LERl21, SEHE T

F30MXI85IL MM W, MRS D L3R 2 Il L 2Bk BI SRk T L %23 2, BHRZI&
120, FEiEokt,

H3086IL k(T v — b B, KB DMERERN DITREOPMTRe, BT ~DRIKE, SNk
e ED R b N5, BUABIER 4, S8 70R,

9) HWTHE B LUHRA

HIT LW —RFEWMFRALIC & 0 2038 (5 HHWIRIA 8 ), KR Z 12 & 02274 (5 BT
Y7588 T, AFH308 (WiMikl)y834) &b, TN LDHF iz rh B 5 Bibson#ik
HETHLIRES IR AR RIIC E 2 T B, BUF. Uil B % dhoiic L TR 2k %
BT B, b, FHNRET 500288090 FEFE L 22 BHRSI 2820 - 21 - 23 - 26055 BITA
a5 TH B, ZOGFUIN v B 5 Bi Ao d (321991) 123F 2 HAR MG BBk 4k He
TRHLLH, S TRBBE»EFBNABI LI L ET S,
| ¥ (90~101 - 120~123 - 127~130)

SERCHN T2 T BUILIMH D, M ko 4 852 Lo o, R AR ZER20TlE. 1 Hipf
5H55% e b,
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%6 (104~105- 107 - 124 - 131 - 138) ;
hEScH -2 IIHUZ 6 550, H

} {
l I
gtk L ERIC T X e, Gﬁ]i -U].D.Qiy
|
- -
| 1

1] 1] v

M¥E (103-110-111-132~135-137) | |

KIERIC H 72 H1HUL 8 i ), #
Faethkan 285 % 5o 5, 828 R oA

Fig.28 Classification of snapped flakes

V&

IVEUCFENDHNIER LN L W,
se¥ (113~119 - 125~126 - 136)

TN IZ108H ) . &K 2 KiEIZH 72 5,

10 S/ DEE (101~102 - 106 - 108~109 - 123)

S3IHI0LIE, 99 & 1000 BUIAT WAL HBEHIT &5 L OBATH B, S TFRIEHMT 2,
AN ER20,

534102, 93 - 103 - 1040 AL 2L N TH B, HETHHIE, TN LMK TH
%, BBATRTRMAS EEE20,

F34X10612, Py & ) LA TH 5, BMHER, KN LE20,

53502108 « 10913 SEIZHTWIHY & 5 L OBA T, BIRAH, KT 70H20,

3712313 1220 Wi )7 & 1130KERSERRIT DA Th B, BB W TRKSI 20820,

an A B (pamia)

A4 BIREROFETH B, B L KL 285 % M bo b 20 s, EIAT &
Sl 2B AT T A b SIS T b 2 BORIE DRI AR S LT B0 H BN & SIREAT LIS
T BT BB b D, TKSITOR2, BiH—IBRE R,

1 B A (2540145)
AR5 FARIEWORER TH 5. BLL T TERORER TE v, BRIICER
WA & LTSN LB L SN, RIBTO
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$H20E  HI2% (4/5)
Fig.29 Side scrapers




330 %8R - MTRAEAFT 2415 (4/5)
Fig.30 End scrapers and Retouched flakes

47



I KR & FER A (4/5)
Fig.31 Flakes and Snapped flakes
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|32E  IREERIA (4/5)
Fig.32 Snapped flakes
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101

Fig.33 Snapped flakes and refitted Snapped flakes

33 HWIRI A & S (4/5)
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E3ME WA A (4/5)
Fig.34 Snapped flakes and refitted Snapped flakes

51



36 HHRK A & A (4/5)
Fig.35 Snapped flakes and refitted Snapped flakes
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#36R  #IA(4/5)
Fig.36 Flakes
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$BITE  IRUH & 1A (4/5)
Fig.37 Snapped flakes and refitted Snapped flakes
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38R I A (4/5)

Fig.38 Snapped flakes
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B39 AU R (4/5)

Fig.39 Snapped flakes
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S5cm

Sem

E LA

TR R (4/5) - BR(1/2)
Fig.40 Snapped flakes and Grinding stone
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FAIR Bk (4/5)

Fig.41 Core
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BAR RBE—ER

Tabled Attributes of the stone artifacts <>

No| fEdiNe | 2 RR AUIN R ORI TENT O 2 o W S O A B R E - 31) a7 ] IR T B 24
1| — AN — — | 19 |Mma4i]31.2] 7.7] 2.2] 0.5 el | —m
2| — " — — |18 | » |23.8]6.2] 2.2] 0.3 " "

— " — — [z | » |20.0] 7.2] 1.7] 0.2 " ”
4 = " — — [ 23| » ]18.9] 9.6] 2.2] 0.4 " "
5| — " — — 23] » |15.8] 9.9] 2.1] 0.3 " i
6| — " — — | 23] » |uals.s]1.2]01 " —i
7 | 1G24K " G-8-5 1 19 | » [31.5)10.0] 1.9] 0.6 I
8| — " — — |2 | » |24.9] 7.1] 2.7 0.4 y r
9 — " — — 32 o |124.2] 7.2] 1.8] 0.3 " "
10 | 1IG119K " G-8-4 I 6 | » [23.1] 8.4] 2.1] 0.6 " Sedb | BiekNo. 1
11| 162K " G-4-10 I 19 | » [17.2[ 9.6] 1.8] 0.2 y "
12| 16214 " F-g-1 Wwa |12 | » [18.1] 8.0] 2.5 0.3 y "
13| 1G209 " F-7-21 | Iva | 12| » [17.0] 7.5 3.1] 0.3 " "
14 [ 1G248K " F-8-1 1 19 | » J[16.1] 6.8] 2.0 0.3 ” "
5] — " — — |32 ] » |16.2] 8.0] 3.2[ 0.3 " i
16| 1G199 " F-8-1 m [ 16 | » [15.1] 6.3] 2.2] 0.2 " Rl
17| — " — — |33 | » 1|58 1.4 01 " —-i
18] 16213 " F-8-1 o[ 19 ] » [13.3] 6.4] 2.0] 0.1 " Sl
19| 1679 " G-7-10 | m | 23 | » [13.2] 8.7 2.2] 0.2 ” "
20| 16274 " F-7-6 | Iva [ 23] » [n1.6]8.7] 2.5/ 0.3 " "
21 | 1G250K " F-8-2 I 23 | » [10.3] 7.6] 1.8] 0.1 " u
22| 1G283 ” F-7-6 | Iva | 23 | » |6.6] 8.3 1.9] 0.1 " "
13| — " — — [ ] » o] 7.4] 2.7 04 s | 70
24 | 1G16K " G-8-5 I 19 | v [22.4] 6.6] 2.7] 0.3 " Rk
25| — n — — |9 v [19.7] 7.5] 2.3] 0.4 " —IIy
26| — " — — |2t | » |18.2]6.7] 1.7] 0.3 " "
27| — " — — |21 | » |16.1] 6.6/ 1.4] 0.2 " "
8| — " — — |2t | » |16.3]8.2[ 1.3/ 0.2 " "
29| — " — — | 21| » |13.8] 8.0] 1.8] 0.3 " i
30 | 1GHIK " F-7-22 I 13 | » [15.5] 7.9[ 2.1] 0.2 " Ea]
31| 1G24 " F-8-1 Iva | 13 | » [of 6.2] 2.2] 00 " "
R| — " — — |2t | » 12.7] 6.0] 1.8] 0.1 " —IIg
33| 1G234K " G-8-5 I 23 | » [13.4] 8.2] 1.4] 0.1 " s
| — " — — |19 | » |15.9] 5.2{ 2.2] 0.1 [ —iiff
35 | 1G254K " F-8-2 1 13 | » [n.o] 6.0 1.4/ 0.1 ] Rk
36| 16229 " F-7-21 | va | 10 | » |10.9] 7.2] 1.3 0.1 " "
37 | 16281 " F-7-6 | Iva | 21 | » ]10.3] 5.7] 1.1] 0.1 y "
38| 1G194 " F-7-17 m | 23| » |8.7]5.0] 1.201 y "
39 | 1G203 " F-7-21 | tva | 19 ] » |s5.5]6.9] 1.5 0.1 ) "
0] — " — — | a7 | o« |22.1] 9.5] 2.9 0.6 A | -
| — " — — | o | » |20.8] 6.8 1.6] 0.2 " "
2| — " — — [ 23| » [18.2] 7.9] 2.3} 0.3 " "
43| 1G1K " G-8-9 1 12 [ v isel72] 2.1] 02 " Rl [ BEF 5
44 | 1G200 " F-7-21 | va | 12 | » [18.6] 8.1] 1.7] 0.3 n » ;:;gﬂl"**':f‘l’fi
i " - — |2 | » |16.8] 7.7] 2.5[ 0.2 " i ﬁﬂl:ﬂﬂill%
6] — " — — |18 » Ju.9]9.2] 1.9/ 0.3 " —If
7| = " — — [ 23] » ]15.3]8.5] 1.7] 0.2 " "
48| 16220 " F-8-1 m |23 » Jo.z)7.2[2.1]01 " Rl
49| 1IGIK |#AiNiE] G-4-10 1 18 | v [34.0[25.0[55.5[38.2 "
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B AR—BR

Table5 Attributes of the stone artifacts <2>

No| dkieNa | m B0 | 70 b [icthilem] aim | e | w [ [ w Jomn]me o] as ] w0 w
50| — |[MMiNAH]  — — | 19 |M00i4i]33.5]25.5|47.0]32.6 —
sl — " = — 13| » [36.0]22.5/55.5[25.2 7N
52 — " — — | 9 | » [38.5]21.5/52.5[41.2 —m
= . — — [ 17 | » [33.0[23.5/50.0/36.0 "
Sl — ” = — |16 | 7 [21.0]20.0]47.0[18.9 7
55| — fﬁl_ll;)}lnf% - — 15 n 140.0|22.5/66.5(50.7 -

Wil
7 ; — — [ 26 | » [41.0]23.5]67.0]50.4 "
57 — " — — [ 7 | » [31.0[21.0[59.0]31.4 "
58 | 1G204 ” F721 | W | 21 | # |57.0/24.0/52.0]60.8 3
9] — Ty = — [ 21 | 7 [23.020.0[99.5]19.1 —
80 — " — — [ 21 | 7 [20.5]20.0[44.0[12.3 "
ol — " = — 21 | » [14.0[19.0[44.0[12.7 "
62 | 1G320K | 7 F7-11 | 1 | 23 | 7 [14.0]16.0]39.5] 6.6 el
63| — ” = — | 20 | 7 [13.0]15.5/46.0] 6.7 —w
64| 1G122 " G84 | Wa | 6 | 7 [32.026.572.0]49.3 e
65| — |RETRW — | 23| » |12.0)15.5/41.5] 4.7 3
86| — " = — | 25 | » | 8.5/17.5/53.0] 6.2 —
67 | 1GI9K " G725 | 1 | 21 | v [10.5[22.0{50.5] 7.4 R
8] — P = — [ 8 | v [17.017.5[72.0]14.7 —m
69| — " — — [ 7 | » [12.0[20.5[46.5] 6.7 "
70| 16212 [HHHER) - pog) m | 17| » |22.520.5[43.5/13.0 S
nlcz | e — — |17 | » |42.5]23.053.0[49.0 % | 53470
72 | 1G19K " — — | a1 | » |25.022.0/99.5[26.5 R | s9+67
73] 1G211 | @M%y | F-8-1 | W | 6 | 7 |34.5]14.0] 3.5] 3.0 i
74| 1G218 " F81 | I | 6 | 7 [30.514.0 3.5/ 0.9 "
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Table7 List of stone artifacts by their parent nodules
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B/IOEKR EYRXAAEL

* HZ2AHERIVEDFEERIZE T 3 FERBOTHRILOTE & FHEREME

Tablel0 Standard deviations and averages of rowmaterials elements from major sources of sanukite and andesite

woox k(9 KG Ti/Ca Mn/Sr Fe/Sr Rb/Sr Y/Sr Zrist Nb/Sr Al/Ca Si/Ca
L2l 24 % Xt Xze Xzo X:zo Xta X:a Xzia Xzo g Xzao

_E_f—.‘—’ﬂ@ % (] 43 [0.194+0.070 0.360+0.028 0.129+0.014 9.205+1.153 (.080+0.034 0.085+0.014 0.458+0.082 0.009+0.010 0.013+9.021 0.1230.032
[RS AR il] 46 10.2740.028 .010 0.090+0.008 4.905%0.305 0.1040.009 0.100+0.009 0.581+0.033 0.012+0.009 0.018+0.002 0.168+0.014
[EZsnut] ok 41 K] 40 [0.092+0.005 +0.009 0.166+0.009 12.4060.332 0.023:+0.006 0.111+0.008 0.483+0.023 0.005+0.007 0.012+0.001 0.012+0.001
BEOAOL F 1] 93 ]1.57620.055 0.227+0.011 0.038:+0.004 0.766+0.025 0.277+0.020 0.031+0.013 0.504+0.024 0.035+0.009 0.052+0.003 0.660+0.025
ZEAn 2 il 51 ]0.288+0.010 0.215£0.006 0.071+0.006 4.62920.270 0.202+0.012 0.066+0.009 0.620+0.022 0.024+0.010 0.019+0.001 0.144+0.005
ARt ] 126 10.494+0.023 0.32520.025 0.056+0.004 4.060+0.148 0.296+0.021 0.065+0.010 0.706:+0.025 0.0383:0.010 0.023+0.001 0.194£0.009
Sk T KA—] 29 10.615£0.021 0.246£0.011 0.0 006 3.778+0.198 0.363.£0.019 0.039:0.013 0.830+0.039 0.043+0.013 0.028+0.002 0.247+0.010
o B[ 24 (0.530£0.018 0.255+0.006 0.036+0.006 3.542+0.200 0.332+0.018 0.046+0.018 1.066+0.027 0.042+0.014 0.026+0,001 0.227+0.009
W 1] 22 10.300£0.017 0.15920.005 0.056+0.007 3.350+0.261 0.130+0.012 0.061:£0.033 0.574+0.021 0.012+0.007 0.018+0.001 0.159:£0.008
fFmok i ] % ¥| 29 ]0.450£0.030 0.244+0.008 0.05 004 3.842+0.310 0.298+0.023 0.043+0.012 0.951+0.037 0.046+0.012 0.023+0.001 0.194+0.011
é & OF ¥ 18 |0.455+0.011 0.241£0.004 0.057+0.003 3.762+0.136 0.298:£0.018 0.043:£0.015 0.989:£0.038 0.048£0.008 0.023+0.002 0.196£0.007
& 1l %[ 38 10.5260.015 0.255£0.005 0.0 +0 004 3.599:£0.101 0.32520.015 0.040£0.016 1.054+0.037 0.047£0.010 0.0260.002 0.226+0.007
M ] 25 10.396+0.009 0.235+0.003 0.076+0.006 4.802+0.143 0.272+0.016 0.057+0.013 1.145+0.034 0.041+0.010 0.022+0.001 0.172+0.004
2% i %[ 25 [0.486£0.011 0.215+0.005 0.083+0. 004 4.811£0.119 0.308+0.015 0.059:+0.015 1.170:+:0.028 0.032+0.012 0.026+0.001 0.203+0.005
i v &[] 19 [0.401£0.008 0.209+0. .005 5.165+0.167 0.277+0.015 0.064+0.011 1.058:£0.028 0.033+0.011 0.022+0.001 0.176+0.004
* i {i §]63]0.869+0.048 0. 005 2.209+0.114 0.484+0.026 0.006+0.011 0.705:+0.044 0.043+0.011 0.039+0.003 0.459+0.028
[ w7 1] 23 ]0.188+0.007 0. .916+0.033 0.032:+0.002 0.001 £0.002 0.177+0.009 0.00420.002 0.0150.001 0.111+0.005
RO W wf 0% W] 60 [0.615+0.021 0.48 004 3.322+0.104 0.174:£0.009 0.029+0.009 0.462+0.017 0.185+0.010 0. 002 0.241£0.008
I it %[ 29 10.323x0.019 0.36 001 1.607+0.060 0.059+0.009 0.00310.005 0.399+0.043 0.025+0.009 0. 0" 001 0.171 £.0.006
1 i 005 2.228+0.080 0.24520.011 0.023+0.009 0.524:+0.014 0.246+0.013 0.038 +0.003 0.391+0.021
[ ¥ AR— +0.284 045071*0.036 0.060+0.017 0.85]*;0.036 0.237i0.0|9 0.030+0.002 0.307+0.019

" .j‘,j 7
L % 0680009 4. 18-!*0 981 0 40’*0 091 0. 083*0 024 0 811*0 031 0 "6{)*0 0'73 0 036"0 006 0 401*0 Oﬁ'i
KA ] 7. ;0 001 3.780+0. "Jl 0. 339"0 0% 0. 068‘0 019 0. 693“"0 033 0.211£0.020 0.02 002 0.263%0.010!
il - A .002 0.237+0.016
W 4w .002 0.237+0.016.
YT I3 i .006 0.607 £0.059
f % 0”*0 006 1. 776*0 b" 0. 7'13*0 014 0. 013*0 013 0 497 1”0 0]8 0. 06:) Ol:) 0. 04 +0.003 0.587+0.018
5 HE— 072+0.009 4.938+0.25] 0.872+0.132 0.223+0.036 0.720£0.053 0.30! 042 0.026=0.003 0.284+0.033
P .015 8.390+0. :)U 1.114£0.102 0.329£0.034 0.976+.0.065 0.479+0.039 0.021+0.002 0.218+0.015
9090 006 4.5390.157 0.211£0.016 0.072+0.015 0.823£0.046 0.044£0.010 0.022+0.002 0.201+0.009
.389+0. 005 5.373+0.332 0.193+0.032 0.068+0.013 0.720+0.041 0.04520.011 0.018=0.002 0.157+0.013
.63920. 009 8.284+0. l'.’ 1.242+0.050 0.352:+0.031 1.021£0.032 0.519+0.033 0.622+0.002 0.230+0.007
51920, 008 7.7 27 0.954+0.038 0.274+0.027 0.871+0.041 0.407+0.019 0.020=0.001 0.190=0.006
.3880.02 005 4.3 218 0.158 40,019 0.055+0.009 0.430+0.039 0.062+0.008 0.017=0.001 0.161+0.011
608 0. .013 5.625+ ‘884 0.316+0.055 0.071+0.016 0.659+0.097 0.098+0.023 0.02120.004 0.246+0.050
A L0060, L1 2.085+0.320 0,481 +0.068 0.106+0.028 1.6470.197 0.063£0.012 0.057+0.010 0.597 +£0.099
993‘0 008 3.087+0.441 0.299+0.066 0.064+0.013 1.043+0.182 0.038+0.013 0.032:£0.005 0.293+0.04]
.005 3.4 7*0 "06 [IN 19!*0 0]8 0. 01'21’0 009 0. :’8 +0.054 0. 0"3*’0 010 0. 019*‘0 002 0.185+0.015

JG-1% 3% l.3?’t0.0?] 0. "56:0
X R o @ BN, * #7 Z’t’ulll"'

a) : Ando, A., Kurasama, H., Ohmori, T. & Takeda,E. (1974). 1974 compilation of data on the GS] geochemical

reference samples JG-1 granodiorite and JB-1 basalt. Geochemical Journal Vol. 8 175-192,

HIIER PoFESBHAN T REARILSRANIER

Tablell Fluorescence X-rays analysis of andesite tools from Nakappara 5, Loc. B

R B TG # It
# W K/Ca Ti/Ca Mn/Sr Fe/Sr Rb/Sr Y/Sr Zr/Sr Nb/Sr Al/Ca Si/Ca
34741 1.520 214 .044 .823 .307 .038 .428 .039 .047 .609
34742 1.491 .203 .034 774 .270 .059 .492 .040 .042 .553
B2k v ESBHADOH S ZARINBIAMOREEFTRER
Tablel2 Major sources of andesite tools from Nakappara 5, Loc. B
L s i W 53 % IS T bl o bt TP
Fi |wy WA g | s | @ o | WE G
34741 o Bi5B, H-37 (HA7 8EAC | T H(0.19%) | i WOHN (T —77 2 map)
34742 | 2., v . H-722 " n (8%) " " "
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5, BPHEMNICT 2 2HK/Can—ER7ZT2E 2 5 L. BIRORBFZIM74NFOMY Tl
K/Canftiiz1.520T, T &M [Fifl] = [BHEM] 3. 1.576£0.055TH 5, itthe
AR % BN (o) 2 M L TE 2 5 L3RG 51. 00l T3, 25T
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MR BB, Tibb, Zoithr, TEROFEA» LELN TV EEELTH, 1.00L L&
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. ZOEWH T EROFEL SELNZ DTV ER, BESWIREW, &I 5520
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LTWS ERBDIE. TEBOFEMZT L %), TAKEBOGHIHREN TS LHES
N5, LRIK/Cab \vr o 72ME 1 7 DRI T L Wik L 72 6 ¥ DZER T 1% 5 o T&4tH
DB & ZIH L 2t tug7e 5200, B2 ITARMERO ARET, Calt# & RbITH & i Hil» &
D). Canit ZFHUIRbDFIIANT L % CL o H 2 L ) % & 23, ABOEMTEL N1t T
HiUuF, ABFLHBL L &, Catd —HTHUTHARRbIE L T 23T TH 2, Lk > T,
L LRbEZT S L FN T 2HAIC3, SHORBHIABCEL ThwiwekEbhituta b
Vo ZHOZEEHEMICHEEMNELLIICLLOPHEEEBL 2 SERFHOFETH 2o
7/ ERADHMERDTITU ) KT ) v TOTRETH b, TN L » T, ZNEFNDBHC I
T HHERE KD T, M EFET 599, Bk B 5 Bl L ) it L 72 oo e HulfesE o 4
REWIZRITIRT, BRERIZHERENECREHD b D72 £58A TRL 2, FARZ - 22 FAa R
FHIEE 3emll L TH 245, NS LBHAMOWED & FERE & B L NERHE oty
K> BICIZ. WIEREM 2 RBEBENT 200 UT A S %, L L. SO Z0ET 3 120ic,
L BRI £ K DRI Z 2T SR WEiisd ). G THNERTLWE, S, B
N@POWERUCIE, KRELBE@HEIGTEN, & X2k, REBOTRERN T X0fi
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DIE, INLDEELRENDINDTII LS9 b,

4 FBERFRAOZH
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THHEN T B, FESE MO A E R T, B Ve, JBPOT REGET &K, A
. R BOREE VIRIL 24T TH » THES BT, FETBRTIROEKDEAT L. By
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Table13-1 Standard deviations (¢) and averages (X) of rowmaterials elements from major sources of obsidian
Bk o || CaK Ti/K Mn/Zr Fe/Zr Rb/Zr Sr/Zr Y/ir Nb/Zr Al/K Si/K
HAiBtH HE to Xta Xto Xte Xto Xio Xio Xto Xto ta
TEG | % %5 | 114 [0.47820.011 0.121£0.005 0.035£0.007 2.01120.063 0.618£0.032 0.574£0.022 0.120£0.017 0.02420.016 0.03320.002 0.451 £0,010
n | 12 |0.31520.011 0,106:0.003 0,0230.005 1.796+0.070 0.692+0.043 0,264+ 0,017 0.293+0,018 0.039+0.020 0,029+0.002 0.401:£0,010
{1 % | 130 [0.173£0.014 0.061£0.003 0.079:£0.013 2.714%0.142 1.340:£0.059 0.283+0.019 0.34120.030 0,073+0,026 0.0280.002 0.374+0.010
# I #] 23 [0.139£0.009 0.02320.001 0.099£0.015 2.975+0.102 1.7940.077 0.10420.010 0.4700,037 0.103£0.027 0.027+0.002 0.369+0.007
{1 #EI5| 27 0.13820.004 0.02120.002 0.102:£0.015 3.049%0.181 1.855+0.088 0.097+0.016 0.492+0.039 0.107%0.019 0.027 £0.062 0.358:0.006
Ecén—| 30 |0.819£0.013 0.165+0.006 0.081+0.010 3.266+0.117 0.644+0.031 0.941%0.030 0.165+0.020 0.039+0.016 0.039+0.002 0.457+0.008
"R 0.51720.011 0,099 £0.005 0.067+0.090 2.773+0.097 0.812+0.037 0.818+0.034 0.197+0.024 0.04120.019 0.035+0.002 0.442+0.009
no = 17 |0.51420.012 0.098:+0.005 0.066£0.014 2.76520.125 0.814+0.068 0.815£0,042 0.199£0.039 0,078+0.008 0.034+0.002 0.443+0.011
WL~ | 50 |0.249£0.017 0.1222.0.006 0.07820.011 1.6140.068 0.995:+0.037 0.458+0.023 0.235:+0.024 0.023£0.021 0.0220.004 0.334+0.013
no B 25 |0.506+0.016 0.098+0.005 0.070+0.011 2.750+0.099 0.805+0.042 0.808+0.032 0.197+0.026 0.027+0.016 0.027+0.003 0.371+0.010
31 [0.25320.018 0.12240.006 0.077£0.009 1.6130.090 1.017+0.045 0.459+0.025 0.233+.0.029 0.0380.018 0.025+0.003 0.370+0.023
15 |0.510£0.015 0.0980.005 0.068+0.009 2.740+0.072 0.8020.019 0.8120.019 0.192+0.026 0.032+0.023 0.030+0.004 0.3930.031
65 [0.32620.008 0.128£0.005 0.0450.008 1.8130.062 0.824:+0.034 0.4540.020 0.179:+0.023 0.044£0.020 0.03020.002 0.412£0.010
60 0.256+0.018 0.074£0,005 0.0680.010 2.281£0.087 1.097£0.035 0.434£0.023 0.334£0.029 0.06420.025 0.029+0.002 0.3960.013
41 [0.4990.020 0.124+:0.007 0.052+0.010 2.635+0.181 0.802+0.061 0,707 +0.044 0.199+0.029 0.039£0.023 0.033£0.002 0.442+0.015
28 0.59320.036 0.144£0.012 0.036£0.010 3.028+0.251 0,762+0.00 0.764:£0.05] 0,197 £0.026 0.038+0.022 0.034+0.002 0.4490.009
50 0.25420.029 0.070£0.004 0.086:0.010 2.213%0.104 0.969+0.060 0.4280.021 0.249+0.024 0.0580.023 0.027+0.002 0.371:£0.009
) 75 _[0.473:£0.019 0,148+0.007 0.060:£0.015 1.764+0.072 0.438:+0.027 0.607+0.028 0.157:+0.020 0.025+0.017 0.032:x0.002 0.469+0.013
AR |47 ¥ W 35 [0.910£0.015 0.075%0.003 0.040£0.008 1.57520.066 1.2410.046 0.31820.014 0,141£0.033 0.07620.021 0.0240.002 0.3480.010
MoK ES| 27 [0.346£0.022 0.132:£0,007 0.231:£0.019 2.2680.085 0.865£0.044 1.106:£0.056 0,399:+0.038 0.179£0.031 0.038:0.003 0.489+0,013
®  li| 36 0.080+0.008 0.09740.011 0.0130.002 0.697:0.021 0.128::0.008 0.002:£0.002 0.064£0.007 0.035+:0.004 0.02620.002 0.379:+0.010
FiOM— | 28 [0.25040.024 0.069:£0,003 0.068::0.012 2.3580.257 1.168£0.062 0.521:£0.063 0.2770.065 0.076::0.025 0.026:£0.002 0,362:£0.,015
n - | 28 [0.084+0.006 0,104:+0.004 0.013£0.002 0.619+0.021 0.123:£0.006 0.002:£0.002 0.0690.010 0.0330.005 0. o'za+o 002 0.369:£0.007
1 > 9| 33 |0.3180,017 01320007 0.232+0.023 2.261%0.143 0.861+0.052 1.08140.060 0.390-+0.039 0.186+0.037 0.037:£0.002 0.496:+0.018
[KETEE_ [ % W | 43 [0.293+0.007 0.087+0,004 0.223%0.015 1,63 £0.072 1.5120_,082 0,920%0.054 0.287 £0.047 0.125+0,031 0,02720.002 0.362%0.006
T | F 4i| 25 ]0.636%0.033 0.187£0,012 0.05220.007 1.76420.061 0.30520.016 0.431 0,021 0.20920.016 0.05%0.014 0.041£0.003 0.594+0.014
# W] 22 [0.615£0.055 0.180+0.016 0.0580,007 1.751+0,062 0.3060.033 0.421+0.05] 0.228+0.079 0.045+0.011 0.041£0.005 0.594+0.055
€ 5| 30 [0.596+0.046 0.177+0.018 0.056:£0.008 1.742+0.072 0.31420.019 0.420+0.025 0.22020.016 0.0440.013 0,041 £0.003 0.586+0.030
TORW |5 47| 20 [2.17420.068 0.34920.017 0.057 £0.005 2,544 £0.149 0.116£0.009 0.65820.024 0.13820.015 0.020£0.013 0.07320.003 0.95620.0$0
B 37 [4.828+0.395 1.63040.104 0.178+0.017 11,362 + 1.10 0.168+0.018 1.298+0.063 0.1550.016 0.037:+0.018 0.077+0.002 0.720%0.032
W[ 1] 44 [0.285+0.021 0.12320.074 0.15220.016 1.906=0.09 0.96620.069 1,0220.071 0.276:0.036 0.119£0.033 0.0330.002 0.443%0.014
TEt | % %m— | 34 [0.22820.013 0.07820.006 0.020%0.005 1.492%0.079 0.821£0.047 0.2880.018 0.1420.018 0.0490.017 0.024%0.004 0.338+0.013
m S| 12 (0.26340.032 0.097+0.018 0.02040.006 1.50120.053 0.717+0.106 0.3260.029 0.091:+0.022 0.046+0.015 0.026+0.002 0.338+0.009
B li| 44 |0.232+0.011 0.068:+0.003 0.169£0.017 2.178+0.110 1.772+0.098 0.772+0.046 0.374+0.047 0.15$ £0.034 0,027 +0.002 0.359+0.009
K| 22 [0.36940.012 0.142+0.007 0.033+0.005 1.608=0.049 0.261+0.012 0.332+0.011 0.15020.015 0.03320.011 0.036:0.003 0.491:£0.011
BAW [ B 1| 40 [0.7380.067 0.200£0.010 0.044%0.007 2,0160.110 0.3810.025 0.50220.028 0.190+0.017 0.023+0.014 0.03620.002 0.5160.012
SORM | MAPLyT— | 56 [0.38120.014 0.13620.005 0.1020,011 1.729%0.079 0.471£0.027 0.68920.037 0.247£0.021 0.09020.026 0.036£0.003 0.504 £0.012
n_ | 23 10,317+0.016 0.120:£0,008 0.114+0.014 1.833+0.069 0.615+0.039 0.656+0.050 0.303+0.034 0.107 +0.025 0.033+0.002 0.471 £0.009
WAENTOE | T~ 1% | 30 [6.76520.254 2.21920,057 0,280,019 9,262%0.622 0048 20,017 1,757 20,061 0.25220.017 0.02520.019 0. 14020008 1.5280.045
» A8 | 41 |2.05620.064 0,690,019 0.076:+0.007 2.9120.104 0.062+0.007 0.680:£0.029 0.202£0.011 0.011+0.010 0.080%0.005 1.1260.031
S it | 31 |1.663+0.071 0.381+0.019 0.056£0.007 2.139+0.007 0.073:£0.008 0.6290.025 0.154:+0.009 0.011+0.009 0.067+0.005 0.904+0.020
WY [ T- 9 70| 31 |1.329%0.078 0.2940.018 0.041%0.006 1,697 £0.068 0.087£0.009 0,551 £0.023 0.138£0.011 0.01920.009 0.059£0.004 0.856£0.018
Moo W 21320.164 9.314:+0,098 0,031 £0.004 1.699+0.167 0, 113+0.007 0.391+0.022 0.14330,007 0.00920.009 0.047£0.004 0.663+0.020
AT .278£0.013 0.065£0.004 0.064+0.008 2,081+0,095 0.906+0,057 0.641£0.046 0.194£0.014 0.102+0.021 0,02720.002 0.372:£0.009
Ling [t ; 37020014 0.087:0.004 0.060£0.009 2.699£0.167 0.6390.028 0.531+0,023 0.172.+ 0,028 0.0522.0,018 0,032 £0,002 0.39620.017
WOV % K| 2 0 0720007 0.12320,005 0,038 0,006 1.62820.051 0.64320.041 0.6 30 0.11320.020 0061 £0.016 0.03220.002 0.450£0.010
ol 21 0.350:+0.018 0.123+0.008 0.036 £0,006 1.561+0.081 0.60840.031 0.798+0,039 0,069+ 0,020 0.062+0.013 0.028+0.002 0.381%0.008
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Tablel3-2 Standard deviations (¢) and averages (X) of rowmaterials elements from major sources of obsidian
[ ! a8 Ca/K Ti/K Mn/Zr Fe/Zr Rb/Zr Sr/Zr Yir Nb/Zr AVK Si/K
WAigth #%| X:zo Xzo Xto Xto Xteo Xto Xzo Xto Xzo Xzeo
[FH K e ¥t 42 |1.4810.117 0.466=0.021 0. 042:0.006 2.00520.135 0.182+0.011 0.8410.044 0.105+0.010 0.009+0.008 0.033 +0.005 0.459 + 0.012
T 7 # | 171 (0.13820.009 0.066=0.003 0.104=0.011 1,339+ 0.057 1.076+0.047 0.360+0.023 0.275=0.030 0.112+0.023 0.026 = 0.002
Hiliak R | 143 (0.167=0.028 0.049=0.008 0.117+0.011 1.346+0.¢85 1.85320.124 0.112+0.056 0.409+0.048 0.139+0.026 0.025
#o f--| 17 ]0.1460.003 0.032>0.003 0.15120.010 1,461 =0.039 2.449+0.135 0.036+0.012 0.517:£0.044 0.186:+0.025 0.0 0. 168 0.007
wo B 62 10.248=0.048 0.064=0.012 0.114+0.031 1.520-0.182 1.67320.140 0.274 +0.104 0.374£0.048 0.122+0.024 0.0 3 0.348 +0.017
v B 37 ]0.134=0.017 0.063=0.004 0.094+0.009 1.373+0.085 1.31120.037 0.206 +0.030 0.263+0.038 0.090+0.022 0.0 .019
o B 47 [0.176=0.019 0.075:0.010 0.07320.011 1.282 ~0.086 1.053+0.196 0.275+0.058 0.184+0.042 0.066+0.023 0.02] +0. 002 013
v A 53 10.156=0.011 0.055=0.005 0.095+0.082 1.333+0.064 1.52320.093 0.134+0.031 0.279£0.039 0.010+0.017 0.02] +0.002 012
Rl f | 53 (0.138+0.004 0.042+0.002 0.12320.010 1,259=0.041 1,978 +0.067 0.0450.010 0.442:+0.039 0.142+.0.022 0.026 +0.002 010
9 o] 119 [0.223+0.026 0.102+0.010 0.058+ 0.008 1,169 «0.081 0.701 +0.109 0.409+0.052 0.128+0.024 0.053£0,017 0,026 +0.002 008
% N ) 68 10,263+0.020 0,13820.011 0.045+ 0.008 1.403 v 0.069 0.532+0.048 0.764+0.031 0.101+0.018 0.056+0.016 0.029 +0.002 017
KON m A 20 [0.15420.008 0.0922:0.009 0,018 »0.003 0.943+0.029 0.289+0.016 0.006+0.003 0.047:0.010 0.144£0.019 0,022 +0.001 017
it JE{ 30 10.15020.008 0.100>0.003 0.015+0.002 0.919>0.033 0.305+0.010 0.013+0.003 0.046+0.013 0.132+0.007 0.022 +0.001 006
A W] 31 [0.142=0.004 0.061=0.002 0.020+0.003 0.981 =0.048 0.398+0.013 0.001 +0.002 0.093+0.015 0.229+0.010 0.023 +0.002 . 006
Karel B 83| 41 10.21620.017 0.045+0.003 0.428 +0.057 6.897 * 0.806 1.829+0.220 1.572+0.180 0.325:-0,088 0.622+0.099 0.035 +0.002 0,4!8A0A0|l
W #MA--| 33 [0.21120.021 0.0452.0.003 0.450+0.06] 7.248 +0.668 1.91720.194 1.660£0.173 0.355+0.057 0.669+0.105 0.035+0.002 0.419  0.009
w0 32 10.63420.047 0.13020.013 0.194 20,026 4.] 322 0.61420.077 3.16240.189 0.14420.031 0.240:£0.041 0.035 +0.002 0.451=0.011
® 0 5] 10 [1.01320.140 0.211+0.026 0.12620.016 3. 1 0.305+0.067 4.002+0.174 0.109+0.02] 0.137+9.028 0.040 £0.004 0.471 =0.017
* 48] 29 [1.074=0.110 0.224>0.024 0.12220.012 3.4 o 0.286+0.048 $.010+0.197 0.101-=0.022 0.133+0 0.040+0.003 0.469=0.014
* 25 |0.633=0.066 0.14120.016 0.189:0.030 4.3 425 0.60520.096 3.234:+0.264 0.151 20.033 0.245: 0.037 +0.002 0.448=0.015
® 30 [0.313+0.023 0.12720.009 0.065+0.010 1. =0.124 0.600+0.051 0.686+0.082 0.175+0.018 0.102+.0.020 0.028 »0.002 0.371+0.009
[ [:] 26 [0.214=0.015 0.029=0.001 0.075+0.012 2. ~0.110 1.686=0.085 0.441+0.030 0.293+0.039 0.257+0.029 0.027 + 0.002 0.356=0.008
1eRq0 A 37 [0.165=0.012 0.066=0.002 0.034 +0.003 1,197 0,030 0.£03+0.012 0.005+0.004 0.114:£0.012 0.326+0.008 0.024 =0.002 0.294=0.008
t 28 (0.161+=0.011 0.064=0.002 0.034+0.003 1,209+0.032 0.£05+0.008 0.00520.004 0.1190.016 0.322+0.010 0.025 » 0.002 0.294 = 0.006
fy 29 10.138=0.010 0.037=0.002 0.056 > 0.007 1,741 +0.083 1.880+0.076 0.012+0.012 0.303=0.038 0. 0.026 = 0.002 0.358+0.010
[ 23 . 0.029+0.002 0.085+0.013 2,692+0.125 1.674+0.064 0.439x0.027 0.23§x0.047 0. 0.027 = 0.002 0.35920.012
17 . 0.030+0.004 0.062+0.022 2,364 +0,389 1.6070.245 0.3080.074 0.27720.056 0. 0.026 +0.002 0.361 =0.010
16 0. 0.060+0.006 0.045+0.012 1.975+0.240 0.878+0.099 0.421 =0.081 0.1300.030 0. 0.026+0.002 0.358=0.013
22 |o. 0.067=0.004 0,043 +0.007 1.906~0.106 0.765+0.074 0.484=0.034 0.115=0.023 0. 0.028 + 0.001 0.367 =0.007
L 44 |0. 0.080=0.005 0,042+0.007 1.801+0.065 0,539+ 0.022 0.504+0.035 0.077=0.018 0. 0.029 +0.002 0.374=0.009
1} 25 |o. 7 0.058+0.008 0.057+0.007 1.884+0.085 0.83220.092 0.§03+0.026 0.12220.021 0. 0.026 2 0.002 0.363=0.007
b3 17 |0. 0.080-0.017 0.045+0.007 1.832+0.074 0.653+0.088 0.488+0.030 0.090=0.030 0. 0.027 20,002 0.358 0.012
M L 40 |0, 0.027 +0.003 0.080+0.016 2.69 215 1.78020.164 0.413+0.065 0.312=0.056 0. 0.027+0.002 0.358+0.008
v 2| 22 |0.41420.012 0.073+0.006 0.102+0.015 2, + 0,204 1.221+0.094 1.951+0.124 0.133=0.047 0.2 0.03] + 0,002 0.383+0.010
e =2 19 [0.257+0.035 0.062+0.009 0.054+0.009 1.939+0.131 0.812+0.113 0.436+0.052 0.101 =0.029 0. 7 0.028 +0.002 0.36420.011
A A 25 o +0.011 0.05120.002 0,037+ 0.006 1.718+0.056 0.948 +0.030 0.17930.018 0.191>0.026 0. 0.024+0.002 0.340 = 0.006,
A £ 971 30 [0.317+0.023 0.127+0.005 0.063+0.007 1431+ 0.070 0.611+0.032 0.703+0.044 0.175+0.233 0.097 *0 017 0.023+0.002 0.3200.007
U] Wl 30 [0.261£0.016 0.214+0.007 0,034+ 0.003 0.788 + 0.033 0.326 40,012 0.278+0.015 0.069=0.012 0.031 £0.009 0.021 £ 0.002 0.243+0.008
8 44 0.238+0.009 0.214+0.006 0.033+0.005 0.794 » 0.078 0.329 + 0.017 0.275+0.010 0.066:0.011 0.033+0.009 0.02020.003 0,243+ 0.008|
o v Hi| 21 |0.261+0.012 0.211=0.008 0.032£0.003 0.780 2 0.038 ¢ +0.011 0.279 +0.017 0.064+0.011 0.037+0.006 0.025 . 0.277x0.009
[yl ik | 40 [0.19720.020 0.104+0.008 0.025+0.006 1.405* 0.073 1.8 +.0.087 0.348+0.028 0.163:0.023 0.033x0.017 0.0 0.273+0.007
[ STl ]
n 3N--8 . +0.015 0.084+0.006 0.070 £ 0.009 1,521 +0.075 1.080 + 0.048 0.418+0.020 0,2660,034 0.063+0.024 0.02020.003 0.314+0.01]
[ I - 261 +0.015 0.094+0.006 0.066+0.010 1.743 < 0.095 1.242+0.060 0.753+0.033 0.205+0.029 0.047:£0.036 0.022+0.002 0.323+0.019
FEALESOL [ A1 4) +0.018 0.143+0.006 0.022+0.604 1.178 ¢+ 0.040 .71 028 0.408:+0.025 0.100+0.018 0.029::0.013 0.019+0.001 ©O.
& K +0.021 0.140 20,006 0.019~0.003 1,170 + 0.064 0.705! 0.027 0.305+0. 0"] 0.108+:0.015 0.0282.0.013 0.013x0.001 0
PO () =0.098 0. 804‘() ()34 0.05320.006 3.342 £ 0.215 0. 0.087+0.009 0.022+0.009 0.036=0.002 0.
A B 28 0.062 +0.005 ] £0.182 0. 0. 093 +0.010 0.021 £0.010 0.038+0.003 0.
& 7 K
1z it 5 -
JG-—1* 0.076:(”!” l.T’l?tl),lll 0.99!,0 1)16 1. 331?0 046 0. ”51*0 0”1 0 105‘0 0]/
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a): Ando.A., Kurasawa. H., Ohmori, T. & Takeda, E. (1974) compilation of data on the GSJ
geochemical reference samples JG-1 granodiorite and JB-1 basalt. Geochemical Journal Vol. 8, 175-192.
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Tablel4 Fluorescence X-rays analysis of obsidian tools from Nakappara 1, Loc. G

i G # It

f Ca/K _Ti/K Mn/Zr Fe/Zr Rb/Zr Sr/Zr Y/Zr Nb/Zr AVK Si/K
38272 .206 115 .055  1.571 .654 .869 .207 .049 .016 .275
38273 .244 133 .065 1.593 .87 .828 .151 027 .020 .290
38274 .260 132 075 1.673 .663 .861 .139 .053 .021 .322
38275 .252 .141 .057  1.553 .624 .836 .149 .038 .020 .301
38276 .258 144 073 1.635 .704 877 138 .000 .022 .326
38277 .263 125 .056 1.846 .667 .850 .152 .029 .019 313
38278 .269 133 .060 1.666 .681 .875 .142 .035 .020 314
38279 .267 131 .066  1.563 .647 .844 118 .079 .018 .309
38280 .202 112 .064 1.488 .637 .843 .155 .000 .013 .252
38281 .267 .128 .059  1.693 .742 .926 135 .000 .021 .322
38282 .249 144 .058 1.443 .637 .850 17 .058 .020 311
38283 .571 171 .102° 1.973 494 1.767 151 .021 .028 375
38284 .309 .096 .085 1.703 .440  1.551 110 .045 .016 .240
38285 .557 175 .090 1.815 455 1.743 105 .039 .028 .391
38286 .550 .162 .092  1.926 .496  1.669 110 .056 .028 .378
38288 .581 164 097 2.102 437 1.748 131 .041 .030 .398
38289 .576 .176 .088  1.742 426 1.627 129 .045 .024 .378
38290 .563 .183 076  1.675 512 1.594 .064 .035 .027 .393
38291 .270 .136 .044  1.333 .500 727 118 .000 .020 312
38292 .303 145 .050  1.294 .457 .807 092 .034 .021 .309

BISR FvRE | BHGHAHTORBRIENOREDIEERR (R BREEABHAEDW)

Tablel5 Major sources of obsidian tools from Nakappara 1, Loc. G

PAY T N o y
A B (I 2) WATENE (k) W [P
38272 1 _A79y 7 | li{ids "H\.(i‘ﬂl«ll}J)'CmJU]) il (D2=75) Nl | MY
i S P
" " " i " [
382751 4 " " " (1%)o " "
38276 | 5 " " " (D2=7D) T mhA
38277 | 6 " " 7 (D2=78) " I
?gggg ’g :I [ " E Otyl ;%,) [ i
3 y " " " i
38280 9 " " ) 7 ,,
38281 | 10 " " n__ (D2=76) " "
38282 | 11 " " - (19%) " "
£ g%gi ? u " AIEWONKEOEI DI T ? "
3 3 " o y "
38285 | 14 " " " "
38286 | 15 " ] ” [
38288 | 16 " " " 1
38289 | 17 " " " IS
38290 | 18 " " " "
38291 | 19 " n FEE(10%) G T
38292 | 20 " " n (40%) " "
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WHEZIRTWEHZ LS, Ca/K, Ti/Komi#icH#htz
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HFHRIZOWTLRILDBE L LT ET DI TEL VDT, B5 Nz fROKMIZ 1%
RPN S 21 A5, WHDATHENOREF B L) Ll Eidhw,

Aoty U 7o o s % 14123 12,

AR GHTFERD ST Z WE T 2 2O 3 BB O T2 W THAER L Dbl % +
5, S & MUUZT 2 72HRY/Zry—20 73T 2 %2 5 & UKD REFS38273H N MM Tl
Rb/ZrDffii20.587C, FRlehEoy [PFEfi] + [BUE7A] 12, 0.53220.048TH %, ity & il
AIREND 7% % BN AN (o) % 26HIC LU TH 2 5 Lt D 50 1ol T 5, & A5 TH
TIREPERA 51007 DIEATE IR > TETHHT 5 L, A S 1. 1onTHRED KEWLD
WA bd, Thbb, ZORMH, ENMHEORALD SESRTH I ER/ELTLH, 1.16LL
HENDHEFII2TH TH D E T2 D, 1505, ENMHENO Tt 51 1o L BN Ty in & X2
(&, 2Oy EGEEEROBEL» LELNL LD TV ER, HIREWULv, L2550
W E B GERHCHECT B L BB SOz VI3, B0 TH B, TN EREHENT
WTEBLT DL By BEDHL 2> TE TN L2 & & CFEMHD 5100 LA RN Ty 20
3. GIEGD—ThHdLE2Ld, ZoLHic, THEMIZ—RL2 Lk ) LA %72 22 £ 3R
LT, ZolrfEs Nz i3 2 5 h v b, JoiWws. HBr@Eolitis sfsnid
DTREVEMETES, NHNZEEMHUCE EHTH I &, [ Z0iiId FE W2 27%.
B — S D—%NHHTENENMIBE NS |, KLWIZOWT, ZoHWZ K1 DTN
TOBARUE DWW TIT v, IR TS S N DEE L T E R B i, Fhilpith
22T & T ) HHPER D LMD S N T 5B L HE S B, EBHIRD/Zr & v 72WE 1 7 D%
W TA L B L 72 8 BT ) TR Z FEB L LT e S v, il
ZITAFEMN AR T, Cart# & Rbic# & o HIlHH Y . Canit % FHLITRbDWIZ s HT L
A TCLaD B LI e 53, Ao TSR ThIUE, ABRLIREL 722 &, Cait
=T IUSHARbIE L —ET 513 F Th S, L LRI AL L TR TWEHEICIR, 20K
FHIABHZIBL Ty v e Eb LTIt s iy, ToZ e xfunmicEizies kil cn
HHIYE ZEL 72 2 ERMH DT TH b2 7/ EADHBEF KD THT LI KT > 7D T?
BETH B, T2 - T, ZRFROBHIANET 2 %% K> T, MEMEFET 5, M15K
(TR & 0 o L 22 0 pEHUHESE DFER 2R T BDEIZMER O WD L DT £A T
L7z, BATREEF- 2B RABHI VIR 3emBA L TH 2 4%, /DS 2t aEeh & - THATIE &
[i] UMSERDE TR EHILE KD B 1203, WERNZ RS LATREL S hv, LerL., $8n
AR BT 272002, VO £ ORI E 2T S e WHHED D D . BN TINE £ 4T
BYB, 2. BIBSARTEHETH-> Th, FAMROSLVIEH TR, 85 A2 EHOWESI
(BA R RBERMA T E N, BT EHALD/ T 7 X DWINERZ TRE (X5, Lh
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T NS A RUIOREHHEE £ 1T » 72 & B12, HSEDEHIRA L L T 50.1%I#E L e Wi+
SRYHADHENE ALNG, ZOWAICIE, FHER ) OBMoMRficE T, =
5 ) ANBEWD 2N F FL 72, S OISOV TR, A S N7 D2OEA AN H Tl b /)
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Tablel6 Volcanic glass ratio analysis of Sq. F-12 of Nakappara 1, Loc. G

st ®¥ bw md pm ot A
F7-12770) » F 1 32 17 7 194 250
3 57 19 8 166 250

5 50 14 9 177 250

7 64 12 9 165 250

9 72 12 3 163 250

11 66 1 5 178 250

13 81 3 1 165 250

15 78 2 4 166 250

BeEiRr -, bw o7 AR md DB pm BT,

BITR PyRE | AN GHAOBINERNTHER

Tablel7 Refraction indices of vlcanic glass ratio analysis of Sq. F-12 of Nakappara 1, Loc. G

i Ev [eK 7] kIAF7 A (n) BHEAT (y)

F7-127°0 » F 3 opx>cpx, mt(ho) 1.501—-1.503 1.706—1.712

9  opx>cpx, mt(ho) — 1.705—1.712
(1.707—1.710)

WIPHOUMGEL . FIFUS KA AP BRI & B0 opx T #HBUG. cpx @ WLEHRAI, ho & fINIAI,
mt GRS, PR () (&, modek i,
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ArchaeologicalllnvestigationsiatiNakappara il |ltocs G

Vol |[f3thel 11992} season|

1. The site

Locality G of Nakappara 1, an open-air site containing archaeological deposits of the
microblade culture, is located at Nashinoki-daira, [tabashi, Minami-maki village, Minami-
saku county, Nagano prefecture. It is situated on a highland plateau in the central Japan,
1275m above the sea level. The longitude of the site is 1387 30717" east and the latitude is 35°
57°49"north. The excavations at this terminal Palaeolithic site were undertaken by the
Yatsugatake Palacolithic Reseach Group in March, 1992.  The present monograph describes
results of the excavations and the related laboratory studies.

The Nobeyama plateau, in which Nakappara 1 is situated, consists of a volcanic fan
developed at the southeastern foothills of Mt. Yatsugatake. The plateau was extensively
inhabited in the Pleistocene times as demonstrated by numerous Palaeolithic sites in the
Yadegawa, Nakappara, Kashiwadare, and Babadaira regions, including the well-known
Yadegawa site at which a microblade industry was first discovered in Japan, 1953.

Twelve Palaeolithic sites have been reported from the Nakappara region. They can be
classified into three groups, which are represented by backed blade, projectile point, and
microblade industries respectively. According to the tephrochronology, all those sites are
dated from a period after the explosion of the Aira-Tanzawa volcanos ( ca.22,000-25,000 years
ago ) . Microblade industries characterised by the use of wedge-shaped cores have been
found at Loc. B of Nakappara 5 as well as at the present site. The former was excavated
in 1990, the results having been published as Nakappara 5, Loc. B by the Yatsugatake

Palaeolithic Research Group ( 1991 ) .

2 . Lithic artifacts

The excavations at Loc. G of Nakappara | in 1992 revealed a rather limited distribution
of lithic artifacts. The lithic assemblage is quite homogeneous and the concentration, the
diameter of which is around 10m, has been designated as Conentration A. The excavations
were devoted mainly to the periphery of the concentratin, having left its core area untouched.
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An examination of the stratigraphy indicates that the main occupation at the site extends
over the lower part of Layer IIl and the upper part of Layer I[Va. Layer IVa, consisting of
soft volcanic ash, corresponds to top of the Pleistocene deposits, and Layerlll represents a
transitional layer to the Holocene deposits.

A total of 644 lithic artifacts were obtained from the 1992 excavations and the previous
surface surveys. As shown in Table 1, they comprise microblades, microblade and ordinary
cores, core preforms, an endscraper, sidescrapers, retouched flakes, snapped flakes, flakes,
chips and a grinding stone. About ninety percent of the artifacts were made of obsidian,
while a limited amount of vitric andesite, green chert and chert were also utilised as raw
materials.

Most of the microblades from Loc. G, all made of obsidian, were found in the form of
segments broken into two or three pieces. The microblades were detached from cores of the
wedge-shaped type. This particular core type is characterised by the use of bifacial core
preform and the removal of a spall along the longitudinal axis to produce a striking/pressure
platform. The lithic assemblage as a whole represents a microblade culture probably later
than the one found at Yadegawa, where the use of microcores of the semi-conical type is
prominent. The site is accordingly estimated as inhabited approximately about 13,000 to 14,

000 years ago, that is a period immediately before the onset of the Jomon.

3. Technical studies

In order to understand the function or use of microblades from Nakappara 1, Loc. G, a
microwear analysis was conducted on forty eight specimens. The use-wears detected under
the microscope suggest that two of the microblades were probably used for cutting, and one
for scraping.

It has been generally assumed that microblades were utilised with a handle or a shaft. A
replication study was carried out to explore the way(s) of hafting. Important findings from
the study include that the antler can be easily scraped and cut when dipped in water and that
its curvature can be corrected also with the aid of water.

The technological analysis of the core reductin sequence shows that the Nakappara 1
industry reflects the'northern’ tradition, which is marked by the use of the Yubetu method.

The lithic artifacts were grouped into parent nodules through either refitting or the
naked-eye’s examinations of the petrological features. A fluorescent X-ray analysis sug-

126



Tablel Stone assemblages from the first season’s investigation

Excavation | Surface collection Total
Microblade 24 24 48
Burin
Borer
Sidescraper 1 2 3
Endscraper 1 1
Retouched flakle 2 1 3
Edge-damaged flake
Pebble tool
Grinding stone 1 1
Microblade core 1 3 4
Core preform 1 4 5
Spall 7 6 13
Flake 195 152 347
Snapped flake 8 75 83
Chip 76 59 135
Core : 1 1
Total 316 328 644

gests that twelve nodules are most likely to have come from the source near Mugikusa-toge,
about 15km far from Nakappara 1. The other four are probably derived from unknown
sources, however, calling for a further field work to locate the obsidian outcrops.

In the analysis of volcanic ashes, the Asama-Itabana Yellow pumice (As-Yp), which has
been dated from 13,000-14,000 years ago, was detected mostly from the middle part of Layer
[lI. The Aira-Tanzawa ashes were, on the other hand, discovered in the lower part of Layer
V. These key ashes give a date to the human occupation at the site, which belongs to the
junction between Layers Il and IVa, about 13,000-14,000 years ago. The dete is well support-
ed by the techno-typological study of microblade industries.

Data on the palaeoenvironments around the site was provided from a plant opal analysis.
The flora from Nakappara was dominated by Gramineae including mostly Sasa veitchii and
partly Miscanthus sinensis. The landscape in the period of the microblade culture is thus
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considered to have been an open steppe rather than a woodland.

In conclusion, we believe that the first season of the investigations at Nakappara 1, Loc.
G, made an important contribution to improve our understanding of the relationships between
the natural environments and the human activities of the terminal Pleistocene in a highland
plateau of the central Japan. The core area of the lithic concentration discovered in 1992 is
planned to be excavated at the end of March, 1995. The results will appear in the second

volume of the present monograph.

(Translated by Yoshihiro Nishiaki, Tokai University)
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Archaeological Investigations
at MAKAPPARA 1, Loc. G
Vol 1

1. The site

Locality G of Nakappara 1, an open-air site containing

archaeological deposits of the microblade culture, is

located at Nashinoki-daira. [tabashi, Minami-maki vil-
lage, Minami-saku county, Nagano prefecture. It is
situated on a highland plateau in the central Japan, 1275m
above the sea level, The longitude of the site 30
17" east and the latitude is 355749 north. The excava-
tions at this terminal Palaeolithic site were undertaken
by the Yatsugatake Palaeolithic Res

ich Group in March,

1992. The present monograph describes results of the
excavations and the

The Nobe

ated, co

related laboratory studies.
yama plateau, in which Nakappara 1 is situ-
sts of a volcanic fan developed at the southeast-
ern foothills of Mt. Yatsugatake.

The plateau was exten-
sively inhabited in the Pleistocene times as demonstrated

by numerous Palaeolithic sites in the Yadegawa, Na-
kappara, Kashiwadare, and Babadaira regions, including
the well-known Yadegawa site at which a microblade
industry was first discovered in Japan, 1953.

Twelve Palaeolithic sites have been reported from the
Nakappara region. They can be classified into three
groups, which are represented by backed blade, projectile

point, and microblade industries respectively.

According
to the tephrochronology, all those sites

‘e dated from a
period after the explosion of the Aira-Tanzawa volcanos
(ca.22,000-25,000 years ago) .

Microblade industries char-
acterised by the use of wedge-shaped cores have been

found at Loc. B of Nakappara 5 as well as at the present
site. The former was excavated in 1990, the results
having been published as Nakappara 5, Loc. B by the
Yatsugatake Palaeolithic Research Group (1991).
2. Lithic artifacts

A total of 644 lithic artifacts were obtained from the
1992 excavation

and the previous surface surveys. They
comprise microblades, microblade and ordinary cores, core
[H'l‘ 15, din l_'lld“(‘]'li[ll‘l',

idescrapers, retouched f
snapped flakes, flakes, chips and a grinding stone.
! :

dRES,

About
ninety percent of the artifacts were made of obsidian,
while a limited amount of vitric andesite,
chert were :

green chert and
so utilised as raw materials
Most of the

microblades from Loc. G, all
obsidia

made of
were found in the form of segments broken into
two or three pieces. The microblades were detached
from cores of the wedge-shaped type.
core type is ¢

This particular
sed by the use of bifacial core
preform and the removal of a spall along the longitudinal
axis to produce a striking/pre:
assemblage :

cte

sure platform. The lithic
a whole represents a microblade culture
probably later than the one found at Yadegawa, where the
use of microcores of the semi-conical type is prominent.
The site is accordingly estimated as inhabited approxi-
mately about 13,000 to 14,000 yvears ago, that is a period
1 995 May immediately before the onset of the Jomon.

YPRG

Yatsugatake Palaeolithic Research Group





