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N3, B Ciicid 1« 2 KE BN S ORTHSEATE LT 2, Jesmibia ] s B
A AL, MR A L 2o v, S OHINIZ266DHI)Y AT 5, M YERE23, R

H25[X26913 MMEH B 2 X —3KiWY TH 5. BillE L 22HIRA (65) & 2 WA THEL 2

DHA L2 LN TH B, FliZIE ] - 2ROEIFHBEIHIRY) . L% &L 3EH OB FIsE
LB INALLDTH B il an g, 7o, difificIZE RIBEEED & DT %
PHEN T2, ZOHIIZ2680 A % —REIT BB § 5, KB EER23, B3 Sedli T8,

F26IX270(2 AT E LT e A BRI I E M2 B L Ty 3 BT W oBI s T
hb, BN, LY IZHGI ERC ] T 5, KEBITETREL TW5, X&EE2» S
B E N5 AT M AT READO M I M2 S0 L nhFhE TH ) RN % LRI B b
N7 T, BINHEEZIT-> T b b e HEZ 505, miBic 3o VRE Mm% b 222w,
TR TERE20, SEYE Tk

$26[X2713 B O 2 X —IKMNY Th 5 RERHI LB A THREWIZ KL T 5. F
i 12 5% 2 RSN R & B L oo &) A, SRS 13T S BRI A A S U Y Sk
feeri 2 b 72 70w, fEMRBIYERS, e YOk

F26[X1272(3 WA B A X —AKBY Th B, RIRHRHL TR ISBALD & DREACHBIEE &
N5, 72, cEiciZdmid SoOMMiHErBEING, JHEdEICE> T Bb 4T
OB L0 1o DM AR & # 2 5B, JestiBicid ) S 2 B RS A B & AU A FUBE £ 2T 2
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$26[X127313 BMUA B OBEAHY Th 5. AIHIOA TRBMWIT KL TEY . AP VEL S
v, IEMIZIINRL T, AL RL Twb, BideiliflicloTwa, BEKIZdE%ze
D - T b 720, WHEOMHID FROMEANTERET 2L, AHINEHEL-LHED
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M26[R27413 BT W 2 % —KEF TH B AHFIBHEAPRTEE>TL Z W, fwmiEL

Tz, difis & MHA~OFREIHEE LTy Zev, S (M MR ERmId 2 < TR

LREESELZ 5, S OB IZMAE N AL L BEAT 5. BRI, RIEAH.

6 ITEB&EHIF (26m275)

2627503 BIRAT WOSTHFEB N Th 5. Mt X RIEEMERER (b)) A 5 MBS & - TH
DENLLDTH D, LIBEICITHADRER % SHBETE 55, WIFNLITAEISATEEEIC
WIS N TEEEN A S L > TRORTW B, BEMICIMEIGEONEZFH Lo bk
WA= MR RT 5, ZONTEEEHNICEL TE L FRRAPRTE 27T 7 F %
—%BZ LT3, /2, dWCRHAEL SHOMWRFEI» RN T2, BRI 555, AHTIE
MAXNGH - SR L BAT 5, KRS, SEIREH.
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27128013 T [Hl ) B HE T - 4 L 2780 A TRHS, Fiizic, 2750 3T AL MK &
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RLNEBbD, Fra. HIFHIEERA S OMT~OE L B S 1L, 276 - 27713 d Fid 5
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528128213 27400 R % — KM I & 265DMIF N AR & 2810 FEHIH A L 72 b D TH B,
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BRPRTILE > T B, L, B RIBETIA 5 OMT~OBE IS LT Zv, —%, 2810
PER ST DT L SR TH D . DTS % ) E v, 281 BT,

52813128213 267 DM N E LTI & 2830 MK 2588 L 12 b DT 5, ZDHIF I3 e T
P E MBI E N2 L D TH B, PRI 2 5L 225, A D ERER AN ED
LNY L DTEDMEE N7z 72>, R OIS A7z BT & F—Tid % v, —8, B
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Bee ), e VESL B RIBET R R L T b, KBS NCH BT = A2 575 & 8
biLd, 1 REHIEETD S S 2 i~ OFRIEANNIC & > THRFEEN T 25—
STV BEHDH B, OB LIRS v, SKEIYIZ269TH B, HilIICIX 1 - 2KD
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23X MEIAH (4.5)

Fig.23 Microblade cores



waaE WEIBKER (4/5)

Fig.24 Preforms of microblade core



$5E BEIBKER - BIK (4./5)
Fig.25 Preform of microblade core and Spalls
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E26E HAH (4/5)
Fig.26 Spalls



T
."(
;3
D

v

antfl

%9/5&-{7/
R

7S
ﬂﬂ' Qﬂ&

B/IE WARAIABRKEHRNES
Fig.27 Refitted stone artifacts
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B/ MEARKEFEHAFOES
Fig.28 Refitted stone artifacts



E2E MEIRERLEA. BlF0iES (4.75)
Fig.29 Refitted stone artifacts



B30 HIFEnES (4/5)
Fig.30 Refitted spall and flakes
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3129213, 4knF x— F DI TH 5. MERHN H M & L. ATHES LR 1 BRERIgED*
B AT B, eI I S 7 RIS IET0— 90" % ) B 2FHE O SR JIBE A I S L, SA BT %
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fil#%4 1250 — 60" Wi #00 & 1) 1 70 RRERIBEDT. AEMUARIC (270 — 80°RiT #.) RFHE > FHKE R e 4+
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45—50°Wi > H 11 % W B o WIS (238 L D REUR D58 5o RS TORI30, Bk — MBI ARE Yokt
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DHIZHE N, 60—T0Wite, WIKIIVMIBERT 5, F72. FRICIHNIBEHR A LN S, M
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EEXnRICEEDH B,
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B3I RZLA/8— (4,/5)
Fig.31 Scrapers
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Fig.32 Scrapers



BB RIL AN~ N HBEEAET 58K (4./5)
Fig.33 Scraper and edge-damaged flake



wHMREBET AR (4.5)

Fig.34 Edge-damaged flakes
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BIE - wE (1/2)

Fig.35 Pebble tool and hammer stone
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26.2mm. JEX5.8mTh B, ElRIIZ1/1LL L2/ 1Ki#AH22.4(59.5%) . 1/1Ki# L HH*13:4(35.1
%) THY. 1HCUEfmAASLNSE, £E L50m b iz, EEDEKRHIZI2. Inm
Thd,

MK (321~324 - 345~347)
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36 KA OHE
Fig.36 Classification of snapped flakes

BEeR HRoks (EFHHEI)
Table6 Lergth of snapped flakes by type

K g I 1 I IV 5k
) ffi ] 25.2 26.3 20.6 24.1 25.3
B | 9.2 10.1 7.2 8.7 10.4
o fili 23 23 21 22 23
L NI 54 48 40 61 66
e A~ fifd n_ 13 7 9 8

BIER FHREOWE (FBAH)
Table7 Width of snapped flakes by type

L) I I I IV 5%k
¥y | 22.7 26.2 20.6 23.2 21.5
P | 9.5 8.7 8.3 8.0 7.7
ok il 21 25 20 22 21
e kil 57 48 45 59 62
(9 N 710 5 3 5

BIEK HRRELOHIE
Table3 Length/width ratio of snapped
flakes by type

K 08 M [0.0~1.0~2.0~|8&%
I (N=73) | 38.4 45.2 16.4| 100
II (N=37) | 35.1 59.5 5.4 100
I (N=57) [ 50.9 38.6 10.5( 100
IV (N=85) | 28.2 70.6 1.2| 100
M (N=105) | 31.4 57.1 11.4] 100
#it(N=357)| 35.6 55.2 9.2] 100

FIOER VL IDREESR
ELER FRNBEE (ERER) Tablel0 Direction of ripples on the break on snapped flakes by
Table8 Thickness of snapped flakes by type type

74 = I I m v ¥ V) > ZERA AT TFTON RS A AN MmN | A
¥ ffi| 4.8 5.8 4.5 5.3 5.4 1 (N=75) 0.0 40.0 0.0 1.3 1.3 57.3|100
mifEE ) 2.9 2.2 2.4 3.1 3.2 11 (N=75) 0.0 44.0 0.0 5.3 2.7 48.0] 100
e il 4 55 4.5 4.3 4.8 II{N=59) 0.0 37.3 0.0 1.7 1.7 59.3] 100
e K 138129 13 17 18 IV(N=168) 1.2 49.4 2.4 2.4 1.2 43.5] 100
he A f] 15 2.2 1 1.3 1.4 A5 (N=377)[ 0.5 44.6 1.1 2.7 1.6 49.6] 100

BIIR FEROSH S8 (B3R Bl2R HEAGOFRHERE (A
Tablell Snapped flakes by parent blocks Tablel2 Percentage of snapped flakes by parent blocks
K 1 II I IV R A LG T I I I IV k| 84
6 0 0 0 1 0 1 6 (N=1) 0.0 0.0 0.0100.0 0.0]/100.0
10 0 0 1 1 2 4 10 (N=4) 0.0 0.0 25.0 25.0 50.0/100.0
S 12 0 0 0 0 1 1 12 (N=1) 0.0 0.0 0.0 0.0100.0/100.0
17 0 0 0 0 1 1 17 (N=1) 0.0 0.0 0.0 0.0100.0)100.0
20 21 19 19 28 17| 104 20 (N=104) | 20.2 18.3 18.3 26.9 16.3/100.0
21 34 11 22 34 64| 165 21 (N=165) | 20.6 6.7 13.3 20.6 38.8/100.0
23 12 2 14 19 20 67 23 (N=67) 17.9 3.0 20.9 28.4 29.9{100.0
26 3 5 1 2 0 11 26 (N=11) 27.3 45.5 9.1 18.2 0.0{100.0
27 1 0 0 0 0 1 27 (N=1) 100.0 0.0 0.0 0.0 0.0[100.0
30 1 0 0 0 0 1 30 (N=1) 100.0 0.0 0.0 0.0 0.0[100.0
31 1 0 0 0 0 1 31 (N=1) 1000 0.0 0.0 0.0 0.0/100.0
& it 73 37 57 85 105| 357 Al (N=357)| 20.4 10.4 16.0 23.8 29.4(100.0
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Fig.37 Size of snapped flakes and flakes
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Fig.38 Snapped flakes
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#IE HHHA (4.5)
Fig.39 Snapped flakes
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B4R ERRE (4.75)

Fig.40 Snapped flakes
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Fig.41 Snapped flakes
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HRHAE (4./5)
Fig.43 Snapped flakes

25433



4 KR (4.5)

Fig.44 Snapped flakes



45  HEHE (4.75)
Fig.45 Snapped flakes



Fig.46 Snapped flakes and refitted snapped flakes

A6 RIS & 1EE (4./5)
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HWEIA & 3%S (4/5)
Fig.47 Refitted snapped flakes

Fa1X
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FA8E KR CiES (4.5)
Fig.48 Refitted snapped flakes



- ARKEEE (4/5)

Fig.49 Refitting of snapped flakes and core

FAIE WHRRI A CEE



#50 BR (4/5)
Fig.50 Raw material

12 AL EES (Bomsn - 375)

374134 F v — P DWKDFKETH 5,

8013 E— KA B\ THIZIEE & L2 b0 Th B, 3751k, Z OHIENT L STUDEROBE
Thbe BEL UL, BIBROTNBOTEOPFNL LCIE) 775 3 10 & » Th UMK 2 6%
CER L LDEEZ HND,

13 [BR (#50376)

37613978 % W 5 REEANFATH 5, HIEXMOMIZ & > T RERONKFREMD RURA &
W) FEERRPITEN TN B (5HNo41386),
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FERHZHIY) (oo T a7 (272 LR de = B - IS0 - MO 2RI 2R b Ty Ze ),
FOMENFREU DTt BI3EITR L7z, AAMBOMNIRTIE, 77 ZREEIEDY 1 -
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%) 7). [HRFEROMEM]| X 40Ty 5 NKERE e B4 A7 8], 050 BTtk o AT
A3EGE X D, T MNITHIEED A LND L) ZEHHA B,
£72, Fr— M3 N EFICZH LN ABARMEETICIKAT 2040 TH Y, lMziEkL 2T
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Fig.51  Weight of raw material by type at Nakappara 1G and 5B
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EI3R EFIRR—ER
Tablel3 List of stone artifacts by their parent nodules

No| B # BEOR BE|TR|No| B # BB B[ TR
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Fig.52 Distribution of stone artifacts by their parent nodules
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Tablel7 Attributes of the Stone artifacts <1

No | iEidiNe. O o e A L TR o T R I A LA b a2 e I ¥
146 1205 i AN 2| va | 12 MU 37.2110.1]1 2.6 1.2 T T e/ N
147 435 " — 1 13 " 35.6{8.012.5]0.8 " "
148 871 " 2 111 16 " 32.5]6.012.6]0.5 " "
149 431 " — I 19 " 32.0[6.4[2.3]0.4 " "
150 611 ” 21 H 18 " 29.517.212.010.5 " "
151 1207 " -1 K 21 " 24.9/8.512.0]10.4 " "
152 866 " 21 21 " 21.9/5.0]1.4]0.1 " "
153 1229 " 2 1 21 " 17.2{7.0]1.0]0.1 " "
154 397 " - I 21 " 15.4]6.5]1.6 0.1 " "
155 812 " 1 Il 23 " 15.015.4(0.810.1 " "
156 1077 " 21 W 21 " 12.115.011.2]0.1 " "
157 1115 " 2| IVa 8 " 27.716.6|3.4]0.6 et "
158 953 " 2| IVa 17 " 26.6/11.8/3.5]0.6 " "
159 968 " 2(Iva | 18 " 26.5[6.611.8[/0.3 " "
160 853 " 21 1 6 " 25.0/18.112.5]0.5 " "
161 946 " 20 1 18 " 24.518.011.7]0.3 4 "
162 1262 " 2|/ 1va | 18 " 22.6]/9.511.6]0.4 " "
163 1185 " 2] IVa 16 " 22.6/6.011.5]0.2 " "
164 1079 " 2 Il 19 " 22.016.41.4]0.2 " "
165 799 " AL 31 " 22.0/7.9/11.5]0.3 y "
166 869 " 21 il 6 " 21.5/7.63.210.5 " "
167 471 ” -~ I 13 " 21.318.5(2.9]0.4 " "
168 1139 " = I 16 " 19.6(6.9]11.3]0.2 " "
169 943 " 21 1 31 " 19.0/7.5]1.1]0.2 " 4
170 671 " 21 1 16 " 18.8/7.012.810.3 " n
171 1123 ” 2(Iva 12 " 16.6/6.0]1.8]10.2 " "
172 895 4 2 M 13 " 16.5]9.012.8]0.3 ” "
173 1187 " 2| IVa 8 " 16.0]16.211.910.2 " "
174 978 " - I 13 " 15.5/6.61.4|0.1 " "
175 1124 " 21 IVa 13 " 15.516.5]1.7]0.2 " "
176 896 " 2 111 19 " 14.8/6.01.8(0.1 " "
177 967 " 2| IVa | 16 " 14.2[6.9]1.2(0.1 " "
178 556 " - 1 23 " 12.8/8.6]1.5]0.2 " "
179 669 " 2 1] 32 " 12.7/5.5/1.6]0.1 " "
180 974 " - 1 17 " 12.1{7.5(1.7]0.2 " "
181 806 " 21 M 8 " 11.7/6.5]|1.7]0.2 " "
182 748 " 2| IVa | 6 " 11.6/6.5]1.5]0.1 " "
183 810 " 21 M 17 " 9.5|7.0/1.8]0.1 " "
184 1111 " 2| Iva | 12 " 8.0/8.0/1.6]0.1 " "
185 768 " 2| 1l 6 " 24.5/9.212.6]0.6 il [ »
186 803 " 21 1 19 " 24.5/8.0(2.0]0.4 " n
187 773 " 2(Iva | 32 " 22.0/5.6]1.5]0.1 " "
188 948 4 2| Iva 6 " 20.7]16.5(2.2]10.3 " "
189 656 " 2 1 8 " 20.5/6.5(1.8]0.2 " n
190 980 " — 1 18 " 18.1]16.1]1.6]0.2 ” "
191 370 " - 1 21 " 18.0/16.6[0.9]0.1 " "
192 376 " - 1 12 " 17.012.0/1.3] 0.4 " ”
193 543 " 21 1 31 " 15.6/5.212.5]0.2 " "
194 856 " 21 1M 12 " 15.5/5.5(1.2]0.1 " "
195 847 " 2 I 8 " 15.015.0[1.8]0.1 " "
196 1084 " 21 1 6 " 14.017.5[1.5]0.1 " "
197 450 " - 1 12 " 13.8(7.9(2.0]0.2 " "
198 1057 " - 1 8 " 13.3/6.0]1.1]0.1 " "
199 862 " 2 m 6 ” 13.016.510.9]0.1 ” "
200 432 " - 1 19 " 13.0]15.6[1.3]0.1 " "




No [ 2EdENa 2% B [BE[mtki @tk H M Be | 8 | [ | BB B %
201 380 " - I 18 " 12.7/6.0[2.5]0.2 "
202 548 #Max = I 21 A 12.6/5.9]1.2]0.1 Galtik
203 655 " — I 9 " 12.5[6.0]1.7]0.1 "
204 954 " 2| IVa | 16 " 12.5|18.5{1.5|0.2 "
205 1204 " 21 IVa | 12 " 12.5(7.4]1.4]0.1 ”
206 861 " 21 1 9 " 12.1]17.011.5/0.2 "
207 453 " - I 23 " 11.6/8.6]1.7]0.2 "
208 1200 " 2| Iva | 13 " 11.5/6.8]1.4]0.1 "
209 ? " - - 19 " 11.2{6.1[1.4]0.1 "
210 604 " 2] 1 21 " 11.2/5.811.0]0.1 "
211 374 " = 1 21 " 11.0j11.1}1.4]0.2 "
212 887 " 2| 1 6 " 10.6/6.912.1]0.1 "
213 510 " — 1 12 ” 10.4/6.810.9{0.1 "
214| 886 " 2] m |12 " 10.1/7.4]1.3[0.1 "
215 340 " - 1 18 " 10.0{7.5]1.3[0.1 "
216] 965 y 2(1va |13 " 10.0{5.4]1.7]0.1 "
217 1188 " 2| Iva | 18 " 9.9(8.6[1.5]0.1 "
218 401 " - 1 21 " 9.614.0/0.7]0.1 "
219 1191 " 2| IVa 8 " 9.5(5.5[2.1]0.1 "
220 1244 " 1| Iva | 21 " 9.5[/6.5[1.5]0.1 "
221 410 " | 1 6 " 9.4/6.8[/1.8]0.1 "
222 1198 " 2| Iva | 23 " 9.016.5/1.9]0.1 "
223 1122 " 2| Iva | 10 " 8.6]15.3]0.7]0.1 "
224 855 n 21 M 10 " 7.817.5/0.9]0.1 "
225 796 " 21 M 16 " 7.616.5[1.2]0.1 "
226 878 " 21 MW 12 " 7.613.5[/1.0]0.1 "
227 1070 ” 2 Iva | 32 " 6.1]7.6|1.7]0.1 "
228 1270 " 2| IVa 6 " 5.016.0[1.9]0.1 "
229 775 " 2| IVa {16 " 30.017.7]11.7]0.4 ESeTi
230 964 " 21 Iva |11 " 23.617.2(13.6]0.5 "
23| 1268 " 2| Iva | 13 " 23.6/5.6[1.5]0.2 "
232 852 " 21 M 18 " 21.5]17.5]12.210.3 "
233 958 " 2| Iva | 13 " 20.016.8]12.4]0.3 "
234 854 " 2] I | 32 " 19.9/5.5]1.5]0.2 "
235 496 " - 1 6 " 19.817.913.210.5 "
236 949 " 21 Iva { 31 " 19.5/5.6 1.6 0.1 "
237 452 " — 1 13 " 19.0/5.5]|1.5]0.2 "
238 750 " 1] W 23 " 18.6)7.511.8(0.2 "
239| 1222 " 2| 1va | 32 " 18.5/6.5]1.3]0.2 "
240 1295 " 2| IVb | 32 " 18.1]5.8]1.4]0.1 "
241 843 " 2] 1 18 " 17.0/6.8|1.9]0.2 "
242 944 " 21 1 12 " 16.6/9.5|1.5]0.3 "
243 851 " 21 1l 23 " 16.5|/4.5(1.4]0.1 "
244 372 " = 1 21 " 16.2]16.9]2.2]0.1 "
245 1052 " 1| Iva | 23 " 16.0/5.71.4]0.1 "
246 487 ” - 1 23 " 15.5/7.61.9|0.2 "
247 888 n 2| 1l 23 " 13.5[4.511.7]0.1 "
248 776 " 2| M 21 " 12.5(3.61.3[0.1 "
249 744 " 1 m |23 " 12.1[5.1]1.0]0.1 "
250 951 " 2| Iva 6 ” 11.8/4.9(1.3]0.1 "
251 528 " - 1 10 L 11.5/4.6{1.1]0.1 "
252 537 " 2| I 23 " 10.6/5.7{0.9]0.2 "
253 798 " 2| I 18 » 9.516.211.4]0.1 ”
254 1141 " 21 1 6 " 9.115.9[/1.8}10.1 "
255 1221 4 2| Iva | 19 " 9.013.6[(1.0]0.1 "
256 355 " - = 10 " 8.518.1[0.5]0.1 "




<3>

No.{ #EiliNa 25 BFE [BE|mctmM|Be) 40 M | o | | T [RIgES I SR A X

51 ? " - - |9 " 7.414.5]0.7]0.1 v | »

258|612 waH 2| W | 17| ME4 [32.5(8.0]3.7]0.7 BrEnA| K

684 2| m

259 1173 " 2 |21 " 17.8/6.9]4.3|0.3 v |

262 1G-K | @auaHl |—| — |32 " 42 | 19 | 38 [25.5 "

263] 1G 594 " 2| IVa | 5 | F~—F |36] 2870 [65.9 "

264 1G-621 " 2] 1 |34 BT 39 [ 21 | 60 |49.0 n | BT iteE

265] 1G-607 [MGi ki 1] IV | 21 " 49 | 20 | 71 [56.6 ”

266] 1G -683 " 2| W |20 " 41| 22 | 84 [63.4 ”

267] 1G-1015 " 2l m |15 " 24 | 47 | 52 [48.3 ”

268]1G-1001K| _ MIF  |—| 1 | 23 " 15 | 23 | 64 [13.0 "

69| o AP = [ " 131670 |7.1 "

A — " - - " ) 13113]40]2.4 iR

B| 1G-k ” = " 15| 15 | 30 | 4.7 =K

20 mo y - = T2 " 9 | 206172 "

A |[1G-472K " 1 | " 8 [ 18] 30 [3.4 ”

B| 1G-626 ” 2 | v " 8 | 1931 (3.8 "
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Table2 Fluorescence X-rays analysis of andesite tools from Yadegawa site
a it # it
& 5 K/Ca Ti/Ca  Mn/Sr  Fe/Sr Rb/Sr Y/Sr Zr/Sr Nb/Sr  Al/Ca Si/Ca
42909 1.455 .204 .033 743 .284 .039 .488 .000 .032 .449
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Table3 Standard deviations-(¢) and averages (X) of rowmaterials elements from major sources of obsidian
B oE w |9 /K Ti/K Mn/Zr Fe/Zr Rb/Zr Sr/Zr Y/Zr Nb/Zr Al/K Si/K
Y24 i to ta tq X+eo Xto to Xto Xto Xto X+o
EEL | % %%—| 114 |0.478+0.00 0.121£0.005 0.03520.007 2.01120.063 0.614%0,032 0.574£0.022 0.1200.017 0.0240.016 0.033:0.002 0.451£0.010
n ®=1 12 [0.315£0.011 0.1060.003 0.023+0.005 1.796:£0.070 0.692:£0.043 0.264:£0.017 0.2930.018 0.039:+0.020 0.029::0.002 0.401+0.010
1 @%— | 130 |0.1730.014 0.061£0.003 0.079+0.013 2.714+0. 142 1.3400.059 0.2830.019 0.341:0.030 0.073+0.026 0.028+0.002 0.3740.010
9t 23 [0.139£0.009 0.023+0.001 0.0990.015 2.97520.102 1.7940.077 0.104£0,010 0.470:+0.037 0.1030.027 0.027:+0.002 0.3690.007
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=) 21 0.3500.018 0.123£0.008 0.03620.006 1.561+0.081 0.608+0.031 0.798+0.039 0.069+0.020 0.062:+0.013 0.028::0.002 0.381:+0.008
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Tabled Standard deviations (¢) and averages (X) of rowmaterials elements from major sources of obsidian

a4 Ca/K Ti/K Mn/Zr Fe/Zr Rb/Zr Sr/Zr Y/Zr Nb/Zr Al/K Si/K
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Table 5 Fluorescence X-rays analysis of obsidian tools from Nakappara 1C and 1G

G W it * 1: 4
# 5 Ca/K Ti/K Mn/Zr Fe/Zr Rb/Zr  Sr/Zr Y/Zr Nb/Zr  Al/K Si/K
42944 .136 .070 .093 1.216 1.054 .342 .213 .081 017 .27
42945 .155 071 .103 1.321 1.084 .375 237 .051 .018 .262
42946 .127 071 .097 1.236 1.063 .351 219 .048 .000 .244
42947 .252 137 .035 1.344 .566 734 .113 021 .019 .285
42948 .259 .138 .049 1.343 .522 744 .080 .000 .019 .299
42949 133 .076 .095 1.268 1.078 .362 .2568 .082 .014 .259
42950 .131 .070 J121 1.267 1.033 .337 .264 077 .020 .272
42951 .257 137 .048 1.291 .526 .71 .103 .028 .018 .295
42936 .232 .126 .050 1.508 .578 751 .105 .034 017 .290
42953 .144 .070 119 1.304 1.132 .353 .275 .054 .016 .268
42954 .133 .071 .095 1.231 .995 357 .237 .099 .015 .264
42955 .136 .046 .139 1.217 2.012 .051 .405 .165 .018 .27
42956 .148 .069 .085 1.264 1.084 .384 .322 .050 017 .254
42957 .194 .050 .094 1.154 1.078 .37 .313 .079 .013 .178
wm6eX PUESB, | CEMHLINOBRABLEMHITHR
Table 6 Fluorescence X-rays analysis of obsidian tools from Nakappara 5B and 1G
A T ES It
& %5 Ca/K Ti/K Mn/Zr Fe/Zr Rb/Zr Sr/Zr Y/Zr Nb/Zr Al/K Si/K
41346 .180 .080 .065 1.167 017 .385 .200 .066 .016 .255
41347 .265 .136 .038 1.185 .527 .721 .H41 .068 .020 .293
41348 .561 .176 071 1.455 .488 1.588 .112 .07 .021 .368
41349 .576 177 077 1.535 478 1.652 .134 072 .024 .359
41350 .252 .138 .039 1.259 .558 .746 122 .068 .020 .302
41351 .264 .145 .043 1.310 .560 .813 .103 .059 .019 .307
41352 .131 .067 .094 1.224 1.053 .358 .254 .120 .017 .264
41353 .168 .072 .091 1.299 1.071 .394 .257 .102 017 277
41354 .560 172 .086 2.032 .525 1.906 .136 .031 .021 .366
41355 .538 177 107 2.274 .530 1.894 .219 .035 .024 .366
41356 .325 .138 .068 1.844 .667 1.048 144 .032 .021 .314
41357 .570 .186 077 1.611 .452 1.689 .101 .041 .027 .369
41358 .155 .069 112 1.429 1.112 347 .258 .093 .018 .287
41359 148 071 .091 1.289 1.052 .351 .286 .094 .019 .275
41360 .199 .320 040 1.583 .769 .968 .041 .000 .021 .281
41362 .136 .072 117 1.167 1.128 .373 .316 .030 .016 .265
41363 .158 044 .103 1.222 1.951 .057 .480 .136 .020 274
41364 132 .070 .097 1.222 1.114 .360 .314 .000 .019 .275
41365 .568 171 .073 1.677 .439 1.704 .162 .019 .026 .361
41366 .273 135 .044 1.342 .555 772 .083 .019 .018 .308
41367 .256 136 .056 1.356 .540 .776 117 .052 .017 .306
41368 .566 .176 .086 1.887 .478 1.748 .113 .058 .023 .379
41369 .551 171 071 1.671 .435 1.632 .106 .000 .025 .385
41370 .551 .170 079 1.684 .435 1.627 .102 .030 .027 .376
41371 .260 .140 .057 1.566 .642 .880 .126 .039 .019 .297
41372 .260 .132 .067 1.280 .589 .832 141 .000 .021 .301
41373 .246 .131 .063 1.517 .590 .861 135 .020 .018 .305
41374 .254 .134 .056 1.573 .595 .842 .078 .059 .019 .304
41375 .222 124 .052 1.336 .578 .750 .097 .000 .018 .267
41376 .257 .145 .059 1.320 .566 .736 117 .035 .019 .296
41378 .279 .152 .038 1.201 .467 .802 .130 .048 .018 .293
41379 .537 173 .092 1.715 .559 1.736 107 .027 .025 .366
41380 .139 .068 .089 1.171 1.038 .347 .238 .066 .017 .265
41381 .247 .138 .052 1.409 .654 .1 .055 .000 .020 .292
41382 .256 141 .053 1.443 .632 .815 .141 .044 .019 .294
41383 .256 .138 .055 1.457 .642 .879 .132 077 .003 .259
41384 .135 .075 .110 1.522 1.162 .395 .227 .096 .015 277
41385 .254 .143 .057 1.353 .602 727 .070 .000 .021 .307
41386 572 .182 .094 1.917 .514 1.727 .130 .022 .029 .403
41387 .278 .154 .042 1.175 .465 .735 .109 .022 .021 .298
42897 .247 .131 .053 1.595 .649 .853 .120 .066 .018 217
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Table 7 Fluorescence X-rays analysis of obsidian tools from Kashiwadare

a0 T * it

L Ca/K Ti/K Mn/Zr Fe/Zr Rb/Zr Sr/Zr Y/Zr Nb/Zr Al/K Si/K
42929 134 073 .089 1.241 1.098 .383 .298 .048 .018 .261
42930 15 073 .097 1.261 1.145 .365 .228 .087 .016 .251
42931 .163 .067 094 1.213 .991 .326 .256 .079 .016 .256
42932 543 .168 .071 1.743 .490 1.718 123 .017 .025 .363
42933 .250 140 .067 1.432 .640 .820 122 .068 .017 .305
42934 .153 .070 .099 1.221 1.058 349 .289 L122 .000 .089
42935 .542 .159 .086 1.821 535 1.757 129 .073 .027 375
42937 127 .071 .098 1.252 1.042 .348 274 176 .016 .264
42938 127 045 .101 1.156 1.925 .049 .461 112 .020 .269
42939 143 .069 102 1.317 1.124 .365 312 .018 .017 .257
42940 131 .066 .098 1.221 .994 341 .294 .000 015 .258
42941 137 .048 102 1.288 1.892 .083 377 119 015 .258
42942 135 044 126 1.209 1.927 074 414 .080 017 273
42943 138 .071 .103 1.271 1.101 .409 314 044 .016 .267

FeR RIEHHLORRARBAMIFTRER

Table 8 Fluorescence X-rays analysis of obsidian tools from Yadegawa

5 b G # )34

f Ca/K Ti/K Mn/Zr  Fe/Zr Rb/Zr Sr/Zr Y/Zr Nb/Zr Al/K Si/K
42905 .249 143 .057 1.407 .587 .738 075 .038 .019 .284
42906 .255 132 .038 1.376 .617 .759 .123 .065 .018 .279
42907 139 .070 .089 1.178 .995 .336 .269 .055 .018 .256
42908 .552 .163 073 1.649 511 1.695 137 .045 .025 .353
42910 .151 .070 .083 1.243 1.038 .363 .290 .043 .017 .257
42911 371 . 145 .089 1.516 .437 .673 .224 .062 .02t .369
42912 128 .073 .087 1.198 .973 .339 .316 1131 .020 274
42913 .355 L137 104 1.585 .523 .724 .274 114 .024 .351
42914 .364 133 .13 1.5%0 .484 .665 .240 .052 .024 .368
42915 .565 179 .084 1.849 .449 1.751 .089 .021 .024 357
42916 .254 132 .043 1.377 .688 817 .068 .013 .019 .284
42917 .378 141 .067 1.591 .431 .747 .268 .101 .021 . 360
42918 135 .037 137 1.256 2.270 044 425 .149 .018 .260
42919 .543 .168 077 1.665 .485 1.609 135 .032 .023 .358
42921 .252 133 044 1.313 .603 .743 113 .046 .018 .270
42922 .260 .133 .047 1.366 .606 .740 .061 .032 .018 .282
42923 .240 .069 .096 1.178 1.041 .345 .268 .067 .016 .266
42924 .255 147 041 1.299 547 .688 .087 .039 .020 .20
42925 144 .070 .085 1.177 1.069 .352 .270 .066 .017 .270
42926 537 .184 .066 1.472 .486 1.593 .081 .028 .022 .353
42927 .362 133 .086 1.721 .515 .697 .252 .043 .022 .366
42928 .186 .068 .070 1.282 1.237 .208 .232 .080 .017 .250

o P2 R LR R TRUB R L2 2 & 5. AT S A S oo ittt &
HeW L 72,
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Table 9 Estimated sources for obsidian tools from Nakappara, Kashiwadare, and Yadegawa

yAYTH T N HT T
PR WOGm () s | ORI, ey | D
Hev i1 Clter
42944 | 1 %k (13%) T ik | ATRES, 4 7IAIRXIE | F 4 7R
42045 2 n (8%) ] " ” n
4294¢ 3 r {1%) n [ ” n
42947 | 4 BUFH(719%), 4 (1395) ACF-ilh ’ " "
42948 | 5 n (29%), 1 (7%) y " " "
42919 | 6 B9 %) a3 " "
42950 | 7 7 (34% " " ] "
42951 BTt (63%), ZAeap (259) ATl ] [ "
42936 LI (67%), B-r-il (29%) A ng " " L
42953 | 10 FEr k(5 %) 5ot " " "
42954 | 11 v (22%) n [ [ "
42955 | 12 HUNBEAS 1 8R(30%5), HIRGRSES 3 8k (1 %) | Allay " " "
v I GIiltsF
42956 | 1 %R (8%) 754t | L i3
42057 | 2 r (D*=117) " "
SV 5 Bl
11346 HEUEEh186 | UAcdr(196), HIMEES 5 BE(1 %) Wiedy | AT 25REAR, #0043l Ia
41347 " 75 | AUt (3496), %hiek(1%) Af-ith " " "
41348 " 72a | RRWAONKEENMA AT ? " " "
41349 | 4 " 70 " " " AT A ATEEIRS
41350 | 5 BCF-it (76%), 2 ANaR(18%) BUF-ith " " H)v
41351 | 6 #Hi4nBah168 n (36%), n  (26%) " " " MR
41352 | 7 " 165 | %78k (55% 54 ik " " ”
4135. 8 ] 8 v (22% " " " 4N
41354 | 9 " 146 | RRINONKIEEMAIAT? " " "
41355 | 10 " 145 [ " ” ”
41356 [ 11 #basp295 | ACTFith (0.3%) BUT-ith L " EHA
41357 | 12 RIEHONKE M BT ? " " "
41358 | 13 7508 (16%) ok L " Fis
41359 | 14 i (77%) " " " [}
41360 | 15 Wi REHEIN)Y " " "
41362 | 16 Ltk (D2=43 4ok [ [ ]
36 ANHRARE 1 BE(2324), AN 3 B (27%) | Huag " " "
| 41364 5 06(0.1%) ik " ” W
365 KR RANKEAEA AT ? " " "
366 | 20 s#{SIRE251 | AT (75%), H 4R (16%) Bl " " "
41367 " 252 | ZAaw(74%), M-FR(48%) PR ” " 7
| 41368 " 258 [ REEWONKBINIED LA ? ” " L)
| 41369 " 259 " i 0 "
41370 | 24 [ [ " "
ey i1 Gty
41371 [ 1 HEmbap2s | BCT-ith(52%) BCT-ith | 1043 30348, ME AL fATH
41372 | 2 " 54 " (2%) " " " MATHAH
4137 3 " 7%) " n " W
41374 | 4 HUSIE6 | EA0E(15%), BUT-(T %) Lhihy " " [Eeh]
41375 BKT-i(33%) BTt " " Iy
41376 n (56%). ZEROR(49%) ] ] [ [FIR
| 4137 ZE403 (6 %) iy 0 " HIE
41379 | 8 FRDONKIEISD L ? " ] "
41380 | 9 Hree(5%, 75 6% ] » [
| 41381 | 10 Bt (22% BTt ” " "
| 41382 | 11§45 {%Ed:p83 n_(95%), Znan{d %) " " " 1
41383 |12 [ 1 " (31% " " " 4T A
| 41384 |13 ] 1 ik (0.1%) 7540 " ” ”
41385 | 14 " 264 | BUF-ith (28%5) A-f-ily » " £ N AEE
41386 | 1 " 376 | RBUANKFMONAT 2 " ] [{¥H
41387 | 1 " 207 | B-r-ih (2 94), hingk(3 %) ATl ” " H
42897 [ 1 " 14 v (40%), » (6%) ] P ) ]
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Table 10 Estimated sources for obsidian tools from Nakappara, Kashiwadare, and Yadegawa

BRI AT SR G | O, i) | AT
e B
42929 75’1‘Wt( %) ot | 4 2R, iRl Ry
| 42930 (5 %) " " "
42931 v (3%) " " ] ]
| 42932 | 4 JJ&H,V)I\KII;(N D IAI? " ] ]
42933 | 5 BA-ith (5096) e " " ]
42934 757 0%:(409%) b " " W
42935 | 7 AR WANKENIED LT ? " " "
12937 75 0k (10%) HreE " ] "
42938 [ 9 HIHARS 1 88 (3 %), HIEIAESS 3 BE(6 %) | #IHI6E " " ”
| 42939 Brae(2%) L3 " ] ”
42940 v (0.1%) " n ] ]
42941 HITHARS 1 BE(1295), HINARTS 3 BE(13%) | HIlHGE " " "
[} 2! " 4 Y
12912 |13 s 20 RN " " "
42943 | 14 ok (1%) 7548k ” ] »
R
42905 BTl (61%) . % ek (16%) BCF-ily lluxz'sm\ [IATA b A
42806 " 34%),  »_ (31%) " " "
42807 150k (11%) 75 ik " n ]
42908 | - KR WANKIEERANAI ? " " "
T 0, AR MATHE(L 7 —
42909 | 5 ¥ (1%) Fis ” " 5 A
42910 | 6 (8 %) A " " AT A T
7 TOEILES SN 1 BECG %) FHELLY ” " "
4 250k (6 %) F " " "
42913 FDEIEESIE 2 RECS 26), RRERASSN L8R (1 %) | BhiREY ’ " "
42914 |10 ATl L HE(1396) " " " "
| 42015 RRUAONKEEIAN YA ? " " "
1291¢ BT (2196) BT-itt ” " "
429 BOEILES ST 1 BEC2 %) FHIRES » " "
429 4 RIHIERSS 1 BEC 1 9%). WIRBESS 2 BE( 8 95) | HilRkE ” " "
42919 | 15 FRUONKEDGID N ? " " )
| 129 6 Bt (98%) ., LK WnE (8 %) B ith " " "
4297 7 [ 43%). n (2%) " ” " ”
129 ] B (15% %7 VE ] ” 0
42924 9 A1t ‘G/a L KR (49%) BTt " ] ]
42925 | 20 (T 7% 0 " " "
26 A5 Hmhl(lﬁ'ﬂrlﬂld)lﬁ'h " " o
42927 FOTRES S 1 8E(22%6), BHIRESIE 2 BE(296) | FhiltEy ] " "
42928 FIHIGRSE 5 BE(78%), HIG:YS 6 B (8 %) | #HiHA: " ” [

#®mg BYE, BE ZREIERE - 2RO RREBIEES 6
(RE LRt AR 111)

Table 11 Summary of the estimated sources for obsidian tools from Nakappara, Kashiwadare, and

Yadegawa
[P TR ) g (BEARBEINIBI %)
VG * B U Rt kNeE Hywe CRIEED fhilkky T NK A8
$rvliil —C A% 3(25%)  1(8%) 7(58%) 1(8%)
1-G " 11(65%) 2(17%)  2(17%) 2(17%)
5—-B " 5(21%) 1( 4%) 6(25%) 2( 8%) 9(38%) 1( 4%)
o & " 1( 7%) 8(57%)  3(21%) 2(14%)
e ” 6(26%) 5(22%) 20 9%) 5(22%) 1(4%) 4Q17%)
vl -G # o 1(50%) 1(50%)
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Fig.3 Spalls and microblade core from Nakappara5,Loc.B and Yoshinokashira
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What the microblades tell: an analysis of microblades
with a special reference to the Nakappara 1G material

Keiko Miyasu

The aim of this study is to reconstruct the life-history of microblades, referring to the
materials from Nakappara 1G, the Nobeyama region, and its related sites. The analysis of
the butts of microblades indicates the use of a pressure flaking mode for blank production at
Nakappara 1G. A comparative analysis reveals that microblades from the Sagamino region
were also detached by pressure flaking even in the earliest stage of their development.
Microwears on the microblades from Nakappara show patterns suggesting their use for
cutting or sawing soft materials. The microblades could have been occasionally used
unhafted since some of the highly curved specimens also retain usewears. The spatial
diétribution of utilized microblades implies that the Nakappara site in fact consisted of

functionally different areas, including those for storage and use of microblades.

Keywords: butts of microblades; pressure flaking; curved microblades; usewears; the organi-

zation of space
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Table 1 Brekedown of stone artifacts from Table 2 Brekedown of stone artifacts from
Nakappra 1G by parent nodule Nakappra 5B by parent nodule
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The microblade production system and
the inter-site distribution of its reduction stages

Shunji Nagatsuka

A detailed technological analysis revealed that the microblade production systems at the
Nakappara 1G and 5B sites, both employing wedge-shaped cores, had no close relationship
with the subsequent tool production systems. This is a rather unexpected feature for the
Araya-type industry of this kind, in which a strong correspondence between them has been
usually observed. Another finding of the present stydy, which analyzed the microblade
production sequence stage by stage, is that the whole sequence is rarely represented on a
specific parent block at Nakappara. It renders a possibility that "a chain of sites” or sites
occupied by the same mobile society, each representing different parts of the single sequence

of microblade production, could be reconstructed from lithic analysis.

Keywords: correspondence between blank and tool produciton technologies; parent block

analysis; division of production stages; a chain of sites
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Fig.3 Experimentl(photograph) and types of breakage
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HY) . KEEH ORI NA1285.(21.4%) ThH 5, [ B (N-220 25.5
FEHAOAES | £3(m) o) Y (o) KMk
» i} > > 7.
. HEOWEE LOLORTBEALNY H#1(N=17) 3.9 285 6.6 1.3
o 280 &4 2 (N=12) 54.6 357 9.4 1.9
583 (N=9) 35.6 294 8.7 1.4
KE 2 KHONMBE L B2MALSHETH | R84 N-18) 9.9 313 9.1 1.7
. g (Xpliiti] : i
BRGNS 35 % o 12 M E R B T B
OB £ 2, MIREIZIEF v — P o 3kt 2 (N=12) 333 58.3 8.3 100.0
k3 (N=9) 4.4 55.6 0.0 100.0
Nre—(303.78) LEAMD Y >— (364.2 | R84 (N=18) 3.3 611 5.6 100.0
&f (N=56) 37.5 58.9 3.6 100.0
HFDTWHEREFHWR, HEodRigic B 1 (N=17) 94.1 5.9 0.0 100.0
) &2 (N=12) 83.3 16.7 0.0 100.0
BRSO MmEz S>3 TIfMid B2 k- 2. R HH3(N=9) 100.0 0.0 0.0 100.0
i B 4 (N=18) 88.9 56 5.6 100.0
6T L., BREEAIL254 (K6 nAL0 &3 (N=56) 91.1 7.1 1.8 100.0

n) THad,
RKE1 CPIcL i (B4E2),

Bk B oREHOBERE
Table 2 Technological attributes of snapped
flakes from Experiment 1
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HHAARIIERKN LD, TRIHETE LWL OH L RAIRIEER, Bhe bic
BHoNLrolz, RIBEDKEVCLDRYFNLNTL W EHMIZRETH), &
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Fig.d Flake breakage technologies emploged for Experiment?
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FE4R FERIOKEORBRHER
Table 4 Technological attributes of snapped

E3IX RR20EPBOBEER
Table 3 Technological attributes of snapped flakes from Experimant 2

E ﬁ_ﬁ‘T K BRWARED 59 %L FS flakes from Experimant 3

%252353 @0 120 1000 %ﬁ%%ﬁ%ﬁ% 80 %0 1000 =

kiinm @e an R T
4 (N=25, 40. X K ‘ R N
HE5(N-20) 58.3 417 100.0 WS (N-28) 625 375 1000 1 ke 33.0 10.2 2.5
KRG (N-10) 8000 200 1000 A6 (N-100 500 50.0 100.0 2 WHE  45.0 13.1 2.7
N-134) 70.1 29.9 100.0 ' 5

SR 1 (N-2) nr o T I sow | HE T (e %o 1o 100 $ W 45.0 15.4 3.5
SRH2(N-22) 182 227 5901 0.0 100.0|mE2(N-25) 120 88.0 1000 4 g 61.0 15.2 3.4
HE R R o B 1| mE s T Lo
L s G o | e a0 s a7
_{r% (N-9%) 181 6.4 755 0.0 1000 : ) ) 10 WhE 54.0 21.3 2.7
T N B 25 o R 2 10 10y 13 WhE  49.0 34.1 2.2
L I MR B &b ol R
RE4(N-25) %60 40 00 W (N-23) 520 480 1000 17 WA 46.0 31.2 3.1
K5 (N-21) 840 12.0 100.0 #H5(N-24) 666 33.3 100.0 5 TAGE 48.0 19.0 5.5
< | Rk 6 (N=10) 60.0 40.0  100.0 RE6 (N-10) 2012 80.0 ;gl*g =T 6 Z:-ﬂﬁlé 60.0 19.0 7.2
T > . . .
iRF1 (N=25)  16.0 4.0  80.0 100.0 9 z:—,qﬁg 40.0 25.0 6.1
WR2(N-22) 773 45 182 1000 . . .
gaanh B3 o4 SLEY | o sioomo 60
wriay a3 owe simal || ToE B0 %0 6
A (N-99) 564 4.3 394 100.0 ig ??}% :gg ggg gg
M . - -
18 AufiE  46.0 38.0 5.5

FE5R RBRINHEBNEEER
Table 5 Technological attributes of snapped flakes from Experimant 4

f=E3 FBOT-B5 &3 (wa) ﬁB(mn) B & (ca) ?EEIH: BEPH R/&/E
1 i 100 2 50.0  2.50
2 Tl 100 20 2 10.0 5.0  2.50
3 At 00 30 2 150 50.0 1.67
4 a[f 100 30 2 150 500 1.67
5 i 100 50 2 25.0 50.0 1.00
6 wht 100 50 2 25.0 50.0 1.00
7 e 100 70 2 35.0 50.0 0.71
8 fk 100 70 2 35.0 50.0 0.71
9 e 00 20 3 6.7 333 167
10 ke 00 20 3 6.7 333 1.67
11 whE 100 30 3 100 333 L1l
12 e 100 30 3 100 333 111
13 hE 100 50 3 16.7 333 0.67
15 [t 00 70 3 23.3 333 0.48
17 aTHE 100 20 4 50 250 1.25
18 e 00 20 4 50 25.0 1.25
19 A 00 30 4 7.5 25.0 0.83
20 [t 00 30 4 7.5 250 0.83
25 g 00 20 5 4.0 200 1.00
26 altE 100 20 5 4.0 20.0 1.00
27 e 00 30 5 6.0 200 0.67
33 ahE 100 20 6 3.3 16.7 0.83
34 e 00 20 6 3.3 16.7 0.83
35 ik 100 30 6 5.0 16.7 0.56
41 hE 100 20 8 2.5 125 0.63
14 RAhE 100 50 3 16.7 333 0.67
16 TAhE 100 70 3 233 333 0.8
21 RAffig 100 50 4 125 25.0 0.50
22 RATfE 100 50 4 1255 25.0 0.50
23 TfE 100 70 4 175 25.0 0.36
24 RAfig 100 70 4 175 25.0 0.3
28 RALfig 100 30 5 6.0 200 0.67
29 RATfE 100 50 5 10.0 20.0 0.40
30 THfiE 100 50 5 100 20.0 0.40
31 TAfE 00 70 5 14.0 200 0.29
32 Rt 00 70 5 14.0 20.0 0.29
36 A 100 30 6 5.0 16.7 0.56
37 R 100 50 6 8.3 167 0.33
38 RAfE 100 50 6 8.3 167 0.33
39 TRAfE 00 70 6 1.7 16.7 0.24
40 RATfE 100 70 6 1.7 16.7 0.24
42 TEfhE 100 30 8 3.8 125 0.42
43 A 100 50 8 6.3 125 0.25
44 Tuff 100 70 8 88 125 0.8
TR WHE A

e 11.86 32.90 1.13
PR 9.44 1311  0.53
AT AhE AITE

S 11.46 20.39  0.39
B 4.84  5.97  0.14
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Fig.5 Conparisons of the archaeological specimens and the replication pices from Experiment2
UbnEBIC k28R 5. 27, #ABKboHHi2 AT 20 ORI OWT, EBR1D
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Fig.6 Example of snapped flakes thicker than 10an(Nakappara 1G)
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Fig.7 Suggested reconstraction of flake breakage technigues
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An experimental study
on intentional breakage of flakes

Masayuki Yoshida

Lithic assemblages from Nakappara 1, Loc. G and Nakappara 5, Loc. B contain a number
of snapped flakes, or flakes with breaks. This study presents a series of attribute analyses
of the replicated and the archaeological specimens in order to explore the nature of the flake
breakage. The results suggest that the flakes from these two sites were apparently snapped
intentionally by bending with a kind of vice, probably with the aid of a crutch for pressure.
The uses of the snapped flakes were inferred from their size and shape; they could have been

utilized as parts of a hafted tool, or as multi-purpose tools.

Keywords: replication experiment; snapping; vice; bending; crutch for pressure
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Fig.1 Distribution of stone artifacts in Concentration A
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Fig.2 Density of the stone artifacts distribution at Nakappara 1G
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Table 3 Size of the lithic concentrations at Microblacle sites in the Sagamino plateau
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Table 4 Size of the lithic concentrations at Microblacle
sites in the Musashino plateau
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Table 5 Size of the lithic concentrations at Microblacle
sites in the Shimousa plateau
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Site formation processes and
the site size in the microblade period

Yuichi Nakazawa

This paper discusses the site formation processes at Nakappara 1, Loc. G. Examination
of the distribution of specific tool types reveals that the lithic concentration at Nakappara
1G in fact consists of six smaller concentrations. Those concentrations, containing stone
artifacts derived from a different stage of their life history, were interpreted as showing six
different “discard units”. Since the units are overlapped in a rather limited area the discard
behavior at the present site was probably undertaken repeatedly. Finally this paper pro-
poses a general model to understand the complex processes during a site formation period,
which could be divided into discard units of the “overlapped type” and the “non-overlapped

type”.

Keywords: lithic concentrations; batch of lithic artifacts; structure of discard behavior;

discard unit; site formation period
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Table 1 Combination of stone artifact types and raw material at Nakappara 5B
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Reconstruction of the settlement mobility patterns
at Nakappara 5, Loc. B and Nakappara 1, Loc. G

Manabu Kato

Lithic artifacts from Nakappara 5B and 1G sites contain a few pieces refitted with each
other, which demonstrate that these two sites were occupied almost contemporaneously
in an archaeological sense. The tool and the raw material assemblages from them,
nevertheless, differ considerably. The present study attempts to explain the differences
in terms of settlement mobility pattern. The detailed lithic analysis reveals a possible
direction of human movement; the people who occupied the 5B site probably moved to the 1G
site through a yet unknown stone outcrop. It also suggests that the stone tool combination
of this period was never static but was subject to change due to, for instance, seasonal

variation of subsistence.

Keywords: refitting between two sites; tool type combination; raw material assemblage;

behavioral pattern; subsistence activities
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Interpretation of the distribution of
Palaeolithic sites in the Nobeyama plateau

Osamu Nagasaki

This paper examines the distribution patterns of Palaeolithic sites in the Nobeyama
plateau, Nagano Prefecture. The sites were classified into seven groups according to their
lithic assemblages. The defining artifacts of each group are as follows; Group I: tools on
broad flakes; IIa: backed blades; IIb: small backed blades; I1la: crude bifacial points; I1Ib: fine
bifacial points; IVa: microblade cores of the Yadegawa type; IVb: microblade cores of the
wedge-shaped type. The site distribution apparently differs by'the groups. Groups I and Ila
are located widely in the plateau, while Groups IIb, IIla and IIIb are mainly distributed on
higher river terraces, Group IVa sites are along the small Yadegawa valleys, and Group I[Vb
are again often found on higher river terraces. The selective exploitation of the environ-

ments may reflect different subsistence activities of the Palaeolithic people.

Keywords: the Nobeyama plateau; lithic technology; geographical distribution of lithic

industries; selective exploitation of the environments
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Table 8 Raw material types for points
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Lithic raw material in the eastern foothills of the Yatsugatake Mountains
and its exploitation during the Palaeolithic period

Takashi Tsutsumi and Masayuki Yoshida

This study aims to clarify the raw material uses of the Palaeolithic people in the Yat-
sugatake Mountains. In light of the results from stone outcrop surveys along its eastern
foothills, the raw material compositions of backed blade, bifacial point and microblade
industries were examined. The surveys demonstrate that the common raw materials in the
Nobeyama plateau such as obsidian, green chert, chert and quartz were available within an
area less than 20 km from the site. A small number of microblades were manufactured,
however, on obsidian from the Kozushima island, about 200 km far from the Yatsugatake
region. Exotic raw materials of this type could have a symbolic rather than an economic

meaning in the Palaeolithic society.

Keywords: stone raw material environments; raw material exploitation; exotic raw mate-

rials; unknown obsidian source; green chert
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1. The site

Locality G of Nakappara 1 (Nakappara 1G), an open-air site containing archaeological
deposits of the microblade culture, is located at Nashinoki-daira, Itabashi, Minami-maki
village, Minami-saku county, Nagano prefecture. It is situated on a higland plateau in the
central Japan, 1275m above the sea level. The longitude of the site is 138°30'17" east and the
latitude is 35°57°49” north. The excavations at this terminal Palaeolithic site were under-
taken by the Yatsugatake Palaeolithic Research Group in March, 1992, the results of which
were published as Vol. I of this monograph series in 1995. The second season, March 1995,
was devoted to investigations of the core area of the site left untouched in the first season.
The present report intends to describe outcomes of the two seasons’ excavations and the
related laboratory studies.

The Nobeyama plateau, in which Nakappara 1G 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, bifacial 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 volcanoes (ca. 22,000-25,000
vears ago). Microblade industries characterized by the use of wedge-shaped cores have been
found at Loc. B of Nakappara 5 (Nakappara 5B) as well as the present site. The former was
excavated in 1990, the results having been published as Nakappara 5, Loc. B by the Yat-

sugatake Palaeolithic Research Group (1991).

2 . Lithic artifacts

The excavations at Nakappara 1G exposed a rather limited distribution of lithic artifacts.
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A major concentration of artifacts, around 8m by 10m, has been designated as Concentration
A, which in fact contains two clusters, Clusters 1 and 2.

An examination of the stratigraphy indicates that the main occupation at the site belongs
to Layer [Va, although the artifacts were also recovered from Layer Ill. Layer IVa, consist-
ing of soft volcanic ash, corresponds to top of the Pleistocene deposits, and Layer III
represents a transitional layer to the Holocene deposits.

In the analysis of volcanic ashes, the Asama-Itahana Yellow pumice (As-Yp), dated from
13,000-14,000 years ago, was detected mostly from the middle part of Layer III, overlying the
occupation level. The Aira-Tanzawa ashes were, on the other hand, discovered in the lower
part of Layer V. These key ashes thus give a date to the human occupation at the site
sometime between 22,000-25,000 and 13,000-14,000 years ago. Taking into consideration the
techno-typological chronology of microblade industries, however, the occupation would be
assigned to a period not too earlier than 13,000-14,000 years ago.

The two seasons of excavations yielded a total of 1613 lithic artifacts, including microb-
lades, microblade and flake/blade cores, core preforms, endscrapers, sidescrapers, retouched
flakes, edge-damaged flakes, snapped flakes, flakes, chips, grinding stones, hammer stones
and choppers. About ninety percent of the artifacts were made of obsidian, while a limited
amount of vitric andesite, green chert and chert were also utilized as raw materials.

Most of the microblades from Nakappara 1G, 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 characterized 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 in a period immediately before
the onset of the Jomon.

Refitting and the naked-eye’s examinations of the petrological features suggest that the
obsidian artifacts were derived from at least thirty one original nodules. A fluorescent
X-ray analysis indicates that twenty three nodules are most likely to have come from the
Mugikusa/ Futagoike source, two from Kirigamine and six from unlocated sources. The
weight of the whole obsidian artifacts is 3191g, the breakdown being 927g (28%) from the
Mugikusa/ Futagoike source, 4g (1%) from Kirigamine, and 2260g (71%) from unlocated
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Tablel Stone assemblages from Nakappara |, Loc. G

First excavation | Second excavation | Surface collection Total

Microblade 24 114 24 162
Burin

Borer

Sidescraper 1 4 2 7
Endscraper 1 1 2
Retouched flakle 2 1 3
Edge-damaged flake 5 5
Pebble tool 1 1
Grinding stone 1 1
Hammer stone 1 1
Microblade core 1 2 6 9
Core preform 1 3 3 7
Spall 7 6 6 19
Flake 203 542 227 972
Chip 76 286 59 421
Core 1 1 2
Raw material 1 1
Total 316 967 330 1613

sources.

A carbonized wood, identified as Ouercus (subgen. Lepidobalanus sect. Prinus) sp, was
recovered from Cluster 1 of the lithic concentration. An attempt was made to date it by the
accelerator mass spectrometry measurement method, which unfortunately produced an
obviously too young date, 2490+60 yrs BP, due to some sort of contamination.

One of the most remarkable results of the lithic study at Nakappara 1G is the discovery
of two flakes refitted with their counterparts from Nakappara 5B, some 500m far from 1G.
These two sites furthermore share at least one group of obsidian artifacs, although as yet
unrefitted, manufactured from the same nodule. The analysis of flaking order has succeeded
in reconstructing a possible direction of human movement; the people perhaps moved from

5B to 1G.

3. Technical studies
A variety of laboratory studies were attempted in order to reconstruct the technological
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organization of microblade industries, especially that of the Nakappara 1G site.

The flaking mode for microblade production was investigated with the aid of replication
experiments. The analysis indicates the use of pressure flaking at Nakappara 1G and 5B.
The usewear analysis under microscope revealed microflaking$ and striations parallel to the
edges, both suggesting the use of microblades for cutting and sawing soft materials. . The
examined samples include some utilized microblades seemingly unhafted.

The blank production technologies at the two sites belong to the wedge-shaped core
technology tradition. Industries from this tradition, widely reported from sites in the
northeast Japan like Araya, often contain flake/ blade tools manufactured on blanks
produced in the course of microblade core preparation; in other words, the microblade core
reduction generally produced ordinary-sized tool blanks as well, a favorable system in terms
of raw material economy. This was not the case at Nakappara, however; productions for
microblades and ordinary-sized ones were apparently independent of each other, feasibly
reflecting the abundance of the raw material. Another important finding of the technologi-
cal study is that the whole reduction sequence was rarely identified on a single nodule at
Nakappara. Each site in the region, occupied by the mobile societies, represents particular
parts of the single sequence of microblade productions.

Replication analysis of snapped flakes, quite numerous at both Nakappara 1G and
Nakappara 5B, suggests that they were snapped intentionally by bending with a kind of vice.
The snapped flakes, whose microwears were examined on the collection from Nakappara 5B,
were probably used for cutting and scraping meat and hide. This rather expedient way of
tool use may also reflect the abundant lithic raw material.

The site formation processes at Nakappara 1G were examined from a view point of the
stone tools’ life history. The analysis admits that the lithic concentration at Nakappara 1G
in fact represents several different use-discard units. The size of the Nakappara 1G and 5B
sites is both small, conforming the trend already noted at related microlithic sites in the
southern Kanto region.

The settlement mobility pattern was also discussed from lithic analysis, by which a possible
direction of human movement was inferred; the people who occupied the 5B site presumably
moved to the 1G site through an unknown stone outcrop. The careful study of the tool
assemblages even produced a clue to conjecture the season of occupation. The 5B site was

estimated as occupied in autumn, and the unknown stone outcrop was visited also before the
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snowy winter season.

The distribution of Palaeolithic sites in the Nobeyama plateau show a noteworthy change
through time. Sites with backed blades and/ or bifacial points are mainly distributed on
higher river terraces, while those with microblades from the Yadegawa type tradition are
along small valleys, and sites with the wedge-shaped cores like Nakappara 1G are again often
situated on higher river terraces.

The stone outcrop surveys along the eastern foothills of the Yatsugatake Mountains
located a number of sources for obsidian, green chert, chert and crystal within an area less
than 20km from the Nobeyama region. These are lithic raw materials all commonly
exploited by the Palaeolithic people in the region. Obsidian was above all favored as blanks
for such major tools as backed blades, bifacial points and microblades. The use of obsidian

became more common in later periods, notably in the microblade phase.
The research at Nakappara 1G thus made it possible at least partly to reconstruct the
technological organization of hunter-gatherers equipped with microblades, who occupied a

highland plateau of the central Japan extensively in the terminal Pleistocene.

(Translated by Yoshihiro Nishiaki, the University of Tokyo)
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