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Figure 1 Correlations between the recommended values of chemical compositions of standard obsidian samples (FBH - i1%:2021)
and the mean of the p-XRF measurement values (N=149) obtained by the obsidian calibration made by MURR
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Table 1 Summary of the figure 1
o . r’ r* RSD RSD
Element Regression line (This study) (This study) CES - WSHT 2022) (This study) (ESH - B HT 2022)
Mn (wt. %) WDXRF=1.0749x - 0.0023 0.98 0.95 0.003 0.003
Fe WDXRF=1.0157x + 0.0502 1.00 1.00 0.017 0.020
Zn (ppm) WDXRF=1.0606x - 6.4955 0.99 097 15 1.8
Rb WDXRF=1.0845x - 0.5902 1.00 0.99 5.2 6.0
Sr WDXRF=1.0627x + 1.7911 1.00 1.00 29 2.7
Y WDXRF=0.9713x + 0.826 0.98 0.98 1.1 15
Zr WDXRF=1.0034x + 9.383 1.00 0.96 5.1 49
Nb WDXRF=0.8778x + 3.8613 0.99 097 12 1.2
Th WDXRF=1.0073x - 0.828 0.98 0.98 14 1.2
RSD : Residual standard deviation (degrees of freedom = 2)
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Diagram 1: Japanese archipelago (ver. early 2022)
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Figure 2 A verification result of effectiveness of obsidian standards from Takaharayama-amayuzawa, Hakone-hatajuku, Kozu
island (KZ1 and KZ2) and Amagi-kashiwatoge using the updated p-XRF discrimination diagrams (ver. early 2022) (Ellipses

represent 95 percent confidence interval.)
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Figure 3 Distribution of standard obsidian samples and division of source districts (modified from Suda et al. 2021)

(Border lines between districts are expedient just for visual expression.)
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Diagram 1: Japanese archipelago (ver. early 2022) § - Diagram 2 : Central Honshu (ver. early 2022)
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Figure 4 Discrimination diagrams by p-XRF analysis of obsidian artifacts (N=180) from the Upper Palaeolithic site of Okoyanokubo,
Chino City, Nagano Pref. (Ellipses represent 95 percent confidence interval.)
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Table 2 Summary of provenance analysis of the obsidian artifacts from the Upper Palaeolithic

site of Okoyanokubo, Chino City, Nagano Pref.

L% 77 v —7 geochemical group

OYKB (N=180) HH Ms MT w BH2

JEA7 raw material block 1

FiH blade 18 11 1 OYKB (N=180)
PIEBE O FiH% core by rough flaking 1

HHHH blade core 2 MT
THFE L 72 41#% wasted core 2

JEHETHBR 2534 H cortex removal flake 15

A+ & F ) crested flake 8

7 — I 7%y % over-shot flake with enlarged distal end 2

FF flake 69 6

RH#E point 2 1 2

F 4 741 %+ knife-shpaed tool 22 3 3 1

Il %% scraper 1

4% graver 1

TN T A retouched flake 4

7t sum 146 25 7 1 1

% 81.1 139 39 0.6 0.6

FEL DN S N DRI H o TH HIRE
WIEMEDS W 2R LT WD, Al ) i s i 5
PEHL & IO A B EER - AERREO AL, b
OHIENAET A2HMAr— Vv E Wz 5. SREGHTIE
FREEHTIZE &L, M EHB O Y X T A TfibIR T
ZHIPHERA LA 7 — 7HS, R SRR DS 7
ELMCIBLTEENS L L iEELICBIT 2
WX DXL, D% Ol - Atz ) 2 M2
HIENTELD, PHAT — IV TOREEMFI % ]
BILEOICHEMTHS. ) Lz enn, BIRTIE
R 7V — TN S N7 IR U FRR O R & H B
X2 BR LTV LRH - B (2019) 2 ARG THWS
FEREHMIX OO R L Uiz Ziu, BEAFE 7 —
7 RER L3 A (2013) CERA S N HBITE O H X
Xt b RESFHELEWE-RDNS.

BEAF O B M3 A7 7 — 7 O FEFHTIE, EISHEHh
(2013) #FIH L7z, Zofboiiiizk3 23K, L8
TR & H 0 S 7 JEE ook RIS R SE R & L C A
BENRD LD, TI TV FEMBX A E
HFEFTL TV B, HBIAT S 2 VIETAT & Sz eHL R
A SBA L7 AT S RO AR oW T
W, PR B B AR AL E T Ml e A
Hi B BRO A ETEDSK E V72D, BIIEF 25T

B (EUP), %MINAaGRACEH (LUP), ®EIBG
GO (FLUP) O RKGIIHIs S €72 (B
H2015). ARG CHiE 3 5 #l/NE 2 A G 8l O 5 M
HEERRD VA MIMA S, LEHRIRIE, B - AR
T EME ORI G EM T 7 TRL, X R
Ty Mg 5T ET M OIS 2 RS

3. MR

3-1 fHNEZARABSRFOFEEMMETER

B/NR Z AR AL, LUP X R0 1R Al
THA 7 A% EAhE L, R ToMmTAZHE
DAEHET, AHEFER TR L T 2 AR ORBAHR
VERREED D AN % . BEFREE SIS, BT B 2 e,
B EH, v—1tI8vt, ANAESEGETENS.

p-XRF 12 & o T 5 N7z AbFRIKIZ 2D W T, X4
DHRIBNZ & 0 BVNR A S 0 SR e E 2 47 o
2. FOREEE2ICT LD M40HRIHL &2
IR &9, H/NEZ AR AR REL80 A 13 R v b S
FEHICRE ST, FrlkE ArHcRsni 20
AL HAMR DS, £2 L) &kl % 5o Tw
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#2022) WX 2R RS OERIHREIND. £
7z, BHU OHE#FEM 5 5 315 OYKB_1531%, Mn 2%
0.06 wt. %, Fe 73050 wt. % < L T Y %39 ppm T &
D, bk L7z & 912 Mn T BH2<007 wt. %<MT, Fe
T MT<044 wt. %<BH2, Y T BH2<42 ppm<MT, T
HHIEMH, BHUICHH L7z, £21TRFT L9

BUF SRS & 2 e s SRR A 50 R
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JBIE (547 LA M) =) 24 L T2 SRV
FICMT O OB REIX, IS IS H A X
LHAELZIREEZRL TS, &b, H/NEZARAL
FEO pXRFICX BMMER KDY A PIZOWTIE, HH
@ researchmap 4 65— F"C“%Zom.

3-2 rhEfEHRAEN & M IS 35 (T B IR

FIERHER AR L, BEESHT 7 — 7 121E, w
DO % ARG 7\ LA ST 53 A5 T BE 7 #E PR L2 43 A
BRATOLR BN D % —F, 5 »0HEHETEEKDL
B mosamsnTcn236d H 5. SHOEFTIEZ
DRIV TIEFIXFI LT iwv, £32RT L9
2, AEREAR A LT, HRE O BEE I X IR YIS

x3 ®REOABAHKERICST 3hEERRAEEN & FIMICE T3 FEERFA

Table 3 The Upper Palaeolithic exploitation of obsidian sources in and around the Central Highlands

Source district

Wada-toge

Dominant

Group Site Assemblage Period HoshAigato‘ Higashimochiya Omegura  Mugikusa-toge Other ~ SUM sources Reference
Hoshigadai Takayama valley Tsumetayama sources

A Chausuyama EUP 127 21 4 29 181 70.2% S 2022
Jakoppara no. 22 EUP 11 11 100.0% 4 2015
Jakoppara no. 1, etc. EUP ~ LUP 77 23 34 134 57.5% by 2015
Yukishirazu Lup 219 7 5 231 94.8% I 2022
Okoyanokubo LUP 146 8 1 25 180 81.1% This study
Umasuteba LUP 395 67 183 645 61.2% 3 2013
Yashima LUP 144 8 152 94.7% J5H 2022

B Oiwake I CL.5 EUP 2 37 39 94.9% 3 2013
Oiwake LI CL.4 EUP 11 119 6 136 875% 37 2013
Hiroppara I  Layer 4 EUP 278 1326 65 2 1671 794% E5H 2018
TakayamaI  Loc. M EUP 83 1 84 98.8% A3 2013
Oiwake I CL.3 LUP 3 186 5 1 195 95.4% 37 2013
Omegura B LUP 2 25 3 30 83.3% 3 2013
Omegura J LUP 6 23 2 1 32 71.9% 32 2013
Takayamal Loc. S LUP 149 970 18 7 1144 84.8% A3 AH 2013
Oiwake IT CL. 1 LUP 16 343 6 2 367 93.5% 32 2013
Oiwake I CL. 1, IW LUP 194 935 6 17 1152 81.2% 3 2013
HiropparaI  layers 3-4 LUP 20 217 5 242 89.7% Hiak 2018
Oiwake I Upper layer  {-LUP 11 331 2 171 515 64.3% A3 2013

C Omegura I LUP 14 8 10 7 39 25.6% JEHE - th#72021
Omegura IT LUP 2 22 24 91.7% ZEE - 42021
Omegura IIT LUP 121 174 181 2 478 37.9% HUE - 432021
Omegura XX LUP 36 82 170 1 1 290 58.6% 2022

D Yudachi LUP 30 5 2 184 2 223 82.5% ZEE 2023 (this isuue)
Shibukawa Area A, B LUP 39 40 5 290 1 375 77.3% ZHIE 2023 (this isuue)
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Figure 5 The Upper Palaeolithic exploitation of obsidian sources in the middle-rage site scatter
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Prehistoric obsidian source exploitation in the middle-range
site scatter in the Central Highlands, central Japan

Kazutaka Shimada **

Abstract

Provenance analysis of obsidian lithic assemblages in and around obsidian sources of the Central Highlands have
intensively progressed in recent years. First, the result of the p—~XRF provenance analysis of the Okoyanokubo Upper
Palaeolithic industry, Chino City, Nagano Prefecture was reported as a part of an ongoing research project. Second, this
study proposed a middle-range site scatter showing predominant obsidian use in and around the Central Highlands in
order to construct an archaeological basis that makes a connection between source exploitation analyses focused on a
small-range local activity at sources and regional obsidian use network developed in a wide-rage site scatter. The nature of
the middle-range site scatter was examined through reconstructing spatial distribution patterns of source compositions that
the lithic assemblages showed.

The lithic assemblages in the middle range were able to be classified into four groups according to specific sources on
which their lithic production primarily depended. Each source composition, however, rather strongly indicated that it was
common that a single assemblage exploited multiple source districts. This tendency corresponded with variability of the
local activities at sources that recent studies integrating the provenance analysis into lithic technologies have illustrated.
The distribution of the four groups of lithic assemblages was closely related to the specific source districts as a formation
model of large-sized sites at sources has advocated. But some lithic assemblages in the periphery of the middle-range site
scatter showed that the geographical factor did not necessarily become a selection pressure in choice of obsidian source
primary used.

It is expected that the chronology of the assemblages and the patterns of source exploitation in the middle-range
site scatter will be widely improved by adding further results of the integrated analyses of the local sites at sources. In
addition, it is ideal that research of the wide-range distribution network of obsidian is connected to the local activities at

sources or the site groups that consist of the middle-range site scatter.
Keywords : Upper Palaeolithic, Central Highlands, obsidian, XRF analysis, middle-range site scatter
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B RR  BR bE - SHENIR - A

biid

fiR1 BERIEGCBEMEOREHEICEENZRRADOILFEMER
2869-1 2869-1 2869-1 2869-1 2869-1 2869-1 2869-1 2990-6 2990-6 2990-6 2990-6 2991-1 2991-1 2991-1
wt% KA-1 KA-1 KA-1 KA-1 KA-1 KA-1 KA-1 KA-3 KA-3 KA-3 KA-3 KA-3 KA-3 KA-3
Si02 59.42 58.86 57.20 56.94 57.89 59.10 60.34 60.17 60.85 59.68 59.70 59.35 59.06 58.60
TiO2 0.01 0.01 0.00 0.00 0.02 0.01 0.00 0.02 0.02 0.01 0.02 0.04 0.00 0.01
Al203 25.29 25.03 25.88 25.79 25.38 24.78 238 24.34 2431 24.51 24.70 24.43 24.37 2491
FeQ" 0.15 013 0.14 0.15 0.15 0.15 0.17 0.11 0.13 0.09 0.07 0.13 013 0.20
MnO 0.00 0.02 0.01 0.01 0.01 0.01 0.02 0.02 0.04 0.00 0.03 0.05 0.09 0.07
MgO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ca0 7.23 7.38 8.18 8.16 7.54 6.73 5.51 6.42 6.03 6.46 6.63 6.41 6.42 7.41
Na20 8.20 7.75 7.80 7.52 8.03 8.38 8.90 8.66 8.83 8.64 8.57 8.27 8.29 7.92
K20 031 0.29 0.22 0.25 0.25 0.34 0.37 0.32 0.33 0.34 0.32 0.54 0.52 0.42
P20s 0.02 0.03 0.02 0.00 0.02 0.01 0.04 0.02 0.00 0.02 0.01 0.02 0.00 0.02
100.63 99,51 99.45 98.83 99.29 99.50 99.12 100.07 100.54 99.75 100.04 99.23 98.88 99.56
0= 8 8 8 8 8 8 8 8 8 8 8 8 8 8
Si 2.647 2.649 2.588 2.591 2.618 2,660 2,716 2.689 2.703 2,677 2.671 2.677 2.675 2.642
Ti 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.001 0.001 0.000 0.001 0.001 0.000 0.000
Al 1.327 1.328 1.380 1.383 1.353 1315 1.261 1.282 %273 1.296 1.302 1.299 1.301 1.324
Fe 0.006 0.005 0.005 0.006 0.006 0.006 0.007 0.004 0.005 0.004 0.003 0.005 0.005 0.008
Mn 0.000 0.001 0.000 0.000 0.000 0.000 0.001 0.001 0.002 0.000 0.001 0.002 0.003 0.003
Mg 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Ca 0.345 0.356 0.397 0.398 0.366 0.324 0.266 0.307 0.287 0311 0.318 0.310 0.311 0.358
Na 0.708 0.676 0.684 0.664 0.704 0.731 0.776 0.750 0.760 0.751 0.743 0.723 0.728 0.693
K 0.017 0.016 0.013 0.014 0.014 0.019 0.021 0.018 0.019 0.019 0.018 0.031 0.030 0.024
P 0.001 0.001 0.001 0.000 0.001 0.000 0.001 0.001 0.000 0.001 0.000 0.001 0.000 0.001
An% 32.22 33.94 36.27 36.98 33.72 30.18 25.00 28.56 26.91 28.73 29.45 29.11 29.12 33.29
Ab% 66.16 64.49 62.58 61.70 64.95 68.02 72.99 69.75 71.33 69.49 68.87 67.96 68.09 64.44
Or% 1.62 1.57 1.15 1.32 133 1.80 2.01 1.69 1.77 1.78 1.68 2.93 2.79 2.27
2991-1 2996-1 2996-1 2996-1 3000-1 3000-1 3000-1 3002-1 3002-1 3002-1 3002-1 3002-1 3002-1
wt% KA-3 KA-2 KA-2 kA-2  LERSE LEREE LERWE RRRNE LRREE LR SRR WRRE fRnEE
Si02 60.05 59.58 59.24 58.62 57.84 S/-15) 57.73 58.42 57.09 57.68 58.26 57.94 57.60
TiO2 0.03 0.03 0.00 0.01 0.00 0.06 0.00 0.00 0.00 0.00 0.04 0.00 0.00
Al203 24.61 24.89 25l 25.25 26.34 26.75 26.63 26.37 27.24 26.99 26.68 26.12 27.00
Fe0' 0.13 017 017 0.20 0.14 0.09 0.17 0.10 0.16 0.13 0.11 0.15 0.14
MnO 0.07 0.00 0.01 0.02 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.02 0.00
MgO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ca0 6.40 7.03 7ol 755 843 8.90 8.77 9.06 9.88 9.38 9.03 8.82 9.33
Na:0 8.15 811 821 8.10 6.67 6.44 6.40 6.18 5.78 6.05 6.02 6.36 5.80
K20 0.56 033 0.32 0.29 0.21 0.19 0.19 0.15 0.14 0.15 0.17 0.17 0.15
P20s 0.03 0.01 0.02 0.02 0.00 0.02 0.01 0.03 0.03 0.01 0.01 0.01 0.01
100.02 100.14 100.20 100.07 99.63 99.59 99.91 100.30 100.32 100.40 100.30 99.58 100.03
0= 8 8 8 8 8 8 8 8 8 8 8 8 8
Si 2.684 2.663 2.650 2.631 2.600 2.573 2.588 2.605 2.554 2.575 2.597 2.605 2.577
Ti 0.001 0.001 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.001 0.000 0.000
Al 1.296 il 2l 1.324 1.336 1.395 1.419 1.407 1.386 1.436 1.420 1.402 1.384 1.424
Fe 0.005 0.006 0.006 0.008 0.005 0.003 0.006 0.004 0.006 0.005 0.004 0.006 0.005
Mn 0.003 0.000 0.000 0.001 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.001 0.000
Mg 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Ca 0.306 0:337 0.341 0.363 0.406 0.429 0.421 0.433 0.473 0.448 0.431 0.425 0.447
Na 0.706 0.703 0.712 0.705 0.581 0.562 0.556 0.534 0.502 0.524 0.520 0.554 0.503
K 0.032 0.019 0.018 0.017 0.012 0.011 0.011 0.009 0.008 0.009 0.009 0.010 0.008
P 0.001 0.000 0.001 0.001 0.000 0.001 0.000 0.001 0.001 0.000 0.000 0.000 0.000
An% 29.32 31.82 31.81 33.47 40.64 42.86 42.62 44.35 48.16 45.72 44.87 42.95 46.67
Ab% 67.63 66.40 66.48 64.99 58.16 56.07 56.27 54.76 51.01 53.39 54.15 56.06 52.45
Or% 3.05 1.78 1.71 1.54 1.20 1.08 1.11 0.89 0.83 0.89 0.98 0.99 0.88




PHALTUIN S UL PG HE T (2 E 5 2 AR ABIB & 72 5 L 72isCE B~ 7 ~ IR B O fF

1%R2-1 BERERRLEERBORNEEOLALEHER
2 REbR RE 234 FEHE S0, TiO, AL, Fe0; MnO MgO CaO Na0 KO POs Zn Rb  Sr Y Zr Nb Th
&S (E3) CN) CE) K5 (wth)  (wt®)  (wth)  (wt)  (wth)  (wt%)  (wt%)  (wtk) (wt%) (wt%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
2082-2 BAEM 3299127 12978069 KA-1 7333 010 1436 151 011 026 172 434 267 007 603 789 297 170 998 171 57
2082-4 BAEM 3299127 12978069 KA-1 7309 010 1430 150 041 026 170 428 266 007 616 788 295 170 995 161 6.2
3051-3 E+#4T 3303758 12973186 KA-1 7328 0.10 1433 150 011 026 171 433 267 007 593 786 295 156 995 164 50
3053-1 347 3303777 12973519 KA-1 7333 010 1434 151 011 025 171 432 267 007 598 779 296 164 990 166 55
3062A-4 KH4S 3300588 12973377 KA-1 7317 010 1430 150 011 026 170 437 266 007 61.1 789 296 156 986 166 5.1
3008-1 REMS 3299921 12979910 KA-1 7307 010 1430 152 011 026 170 425 266 007 611 776 296 163 984 179 49
2981-1 =3E#S 3299908 12978617 KA-1 7340 010 1437 151 011 026 171 431 267 007 622 799 296 160 983 169 52
2081-2 EE#D 3299908 12978617 KA-1 7335 009 1434 151 041 026 171 431 268 007 610 784 296 163 101 174 52
2081-3 EER 3299908 12978617 KA-1 7306 010 1426 150 011 026 170 430 265 007 603 780 297 161 973 161 51
2869-1  f2ifl 3299305 12977470 KA-1 7333 010 1433 151 011 025 171 429 266 007 612 784 296 163 100 168 50
2086-1 B2l 3299474 12977327 KA-1 7342 010 1424 151 011 026 172 430 266 007 612 794 298 167 101 172 56
2987-1 £ 3299317 12977419 KA-1 7335 010 1436 151 011 026 171 429 266 007 610 784 296 163 100 167 56
3054A-1 g";}ﬁ 3303671 12974580 KA-1 7313 010 1436 151 011 026 170 434 266 007 591 785 296 163 101 168 55
3054A-2 E'Zfiﬁ 3303671 12974580 KA-1 7323 010 1442 151 011 025 171 434 266 007 591 784 296 168 984 171 63
3054A-3 E",.f% 3303671 129.74580 KA-1 7339 010 1438 150 011 026 171 433 266 007 583 780 295 160 100 164 58
3054A-4 E"é’ﬁﬁ 3303671 12974580 KA-1 7315 010 1437 151 011 026 170 433 267 007 586 786 295 151 983 163 54
3054B-1 E'Zfﬁ 3303671 12974580 KA-1 7297 009 1427 149 011 025 169 433 264 007 593 790 294 161 962 172 58
3054B-2 E'}fﬁ 3303671 12974580 KA-1 7334 010 1431 150 011 026 171 438 266 007 601 797 295 164 999 165 6.4
2082-1 BAEM 3299127 12978069 KA-2 7243 010 1447 194 006 027 177 428 268 008 719 843 265 84 878 139 54
2082-3 BAEM 3290127 12978069 KA-2 7265 009 1454 194 006 026 177 426 269 008 709 848 265 80 876 133 54
2084-1 BAEM 3299325 12978412 KA-2 7269 009 1456 195 006 026 178 429 270 008 708 837 266 87 884 147 45
3049-1 EFH4T 3303886 12973711 KA-2 7257 040 1461 194 006 026 178 428 270 008 698 853 264 80 882 138 50
3051-1 _E:FH4T 3303758 12973186 KA-2 7287 010 1459 194 006 026 178 436 269 007 707 845 264 75 882 141 45
3051-2 L #H4T 3303758 12973186 KA-2 7257 009 1454 193 006 026 178 433 268 008 701 850 267 77 880 133 58
3051-4 _EFH4T 3303758 12973186 KA-2 7260 010 1455 194 006 026 177 433 268 008 683 858 267 73 891 132 53
3052-1 EEF#4T 3303717 12973189 KA-2 7264 010 1455 195 006 025 178 432 269 008 682 844 264 78 870 144 59
3062A-1 A& 3300588 12073377 KA-2 7230 010 1453 193 006 026 177 433 268 008 685 842 264 85 870 129 58
3062A-2 A& 3300588 12073377 KA-2 7262 009 1453 194 006 026 177 432 269 008 689 839 265 77 871 141 55
3062A-3 KE4F 3300588 129.73377 KA-2 7289 0.10 1461 194 006 026 178 435 269 008 702 843 265 83 891 135 55
3062A-5 KB4 3300588 12073377 KA-2 7237 009 1449 194 006 026 177 431 268 008 704 845 266 94 882 133 44
3062A-6 KB 3300588 120.73377 KA-2 7266 010 1462 194 006 027 178 430 269 008 700 848 265 74 887 133 58
3062A-7 A4 3300588 12073377 KA-2 7238 009 1452 194 006 026 178 433 268 008 708 847 264 85 875 143 53
2996-1 _EMESS 3298382 12978086 KA-2 7291 010 1461 195 006 027 177 432 270 008 704 844 267 83 882 144 53
2996-2 SR 3298382 12978086 KA-2 7276 010 1457 196 006 026 178 425 269 008 698 847 268 87 905 137 49
2996-3 4B 3298382 12978086 KA-2 7278 010 1457 195 006 026 178 432 269 008 708 872 267 77 893 143 78
2996-4 R 3298382 12978086 KA-2 7252 010 1452 195 006 026 177 431 269 008 701 836 265 84 883 132 46
2996-5 _EE#F 3298382 12978086 KA-2 7273 010 1459 195 006 026 178 427 269 008 705 849 268 76 889 147 56
2987-2 23l 3299317 12977419 KA-2 7264 010 1453 194 006 026 177 427 268 008 700 865 266 81 884 126 58
3049-2 E+3F4T 3303886 12973711 KA-3 7359 007 1424 146 011 023 149 429 288 006 646 907 216 186 644 176 23
3049-3 34T 3303886 12973711 KA-3 7348 007 1413 145 011 023 150 429 287 006 643 921 215 178 632 179 52




R EHRES - 118

B PRRER - R B - IR - ik

biid

1%R2-2 BERERRLEERBORNEEOLALEHER

i REtR BE R B4 S0, TiO, ALO, Fe0O] MnO MgO CaO NaQ KO PO, Zn Rb  Sr Y Zr  Nb  Th

&S (3 °N) (E) R4 (wth)  (wt%e)  (wth) (wi%) (wth) (wt%) (wth) (wtk) (wt%) (wt%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
3050-1 _EX#H4T 33.03859 129.73749 KA-3 73.63 008 1416 1.46 0.11 023 150 432 288 006 639 906 216 182 641 18.2 3.0
3050-2 EEFH4T 33.03859 120.73749 KA-3 7354 007 1424 146 0.11 024 149 429 287 007 643 909 215 190 639 172 37
3050-3 _E+3HfT 3303859 129.73749 KA-3 7335 007 1415 144 011 023 149 428 286 006 634 900 215 187 637 172 39
3050-4 _t+34T 3303859 129.73749 KA-3 7355 007 1414 145 0.11 024 150 433 288 007 633 903 215 182  65.1 171 40
2990-1 #%J5H 3301319 129.77034 KA-3 7389 008 1431 149 011 024 153 426 288 007 630 916 220 186 667 17.6 3.7
2990-2 EE  33.01319 12077034 KA-3 7360 008 1429 148 0.1 024 152 426 287 007 639 906 219 179 655 167 4.1
2990-3 FkJEiE 3301319 129.77034 KA-3 7347 008 1418 146 0.11 024 151 423 287 007 646 914 218 18.1 655 17.1 32
2990-4 ERJEH 3301319 129.77034 KA-3 7349 007 1413 147 011 024 151 425 286 007 634 910 218 181 658 186 38
2990-5 ¥EE 3301319 12977034 KA-3 7375 008 1423 148 0.11 024 152 422 287 007 647 901 219 189 659 183 33
2990-6 FXJEH 3301319 12077034 KA-3 7344 008 1419 147 011 025 152 427 286 007 639 913 218 180 660 186 3.3
2990-7 FJEH 3301319 120.77034 KA-3 7317 007 1410 147 011 024 149 423 286 007 630 905 217 188  64.1 18.8 35
2990-8 FkJEiE 3301319 129.77034 KA-3 7358 008 1420 149 0.11 024 151 424 287 007 650 906 219 18.1 658 17.5 40
2990-9 #EE 3301319 12977034 KA-3 7340 007 1417 147 0.1 024 149 422 287 007 644 911 217 185 652 16.7 3.2
2992-1 EHE  33.01317 12077227 KA-3 7361 007 1407 143 0.1 023 148 424 288 006 635 929 212 17,7 621 17.3 29
2092-2 EEH  33.01317 120.77227 KA-3 7363 007 1423 147 0141 025 152 429 286 007 633 923 218 182 657 180 4.0
2993-1 FRJE 3301410 129.76996 KA-3 7369 007 1414 145 0.11 024 150 427 287 007 645 914 216 179 649 184 38
2993-2 FJEE 3301410 129.76996 KA-3 7364 008 1416 146 0.11 024 150 427 289 007 644 922 216 183 636 180 4.0
2993-3 FEE  33.01410 129.76996 KA-3 7362 007 1417 147 011 024 150 428 288 007 647 912 216 184 642 183 4.1
29791 B 15 3302063 129.76540 KA-3 7393 007 1427 147 011 024 150 427 289 007 655 916 216 17.7 652 181 4.1
2980A-3 =[] 33.01974 129.75988 KA-3 7341 008 1422 146 0.11 024 151 428 286 007 645 916 217 170 652 180 37
2980A-4 HIE 33.01974 129.75988 KA-3 7325 008 1419 147 0.11 024 150 428 286 006 643 91.2 217 179 640 181 4.2
2980A-5 =] 33.01974 129.75988 KA-3 7343 008 1421 148 0.11 024 151 430 285 007 645 900 217 174 647 171 3.5
2980B-1 =15 3301974 129.75988 KA-3 7341 007 1417 147 011 024 151 426 286 007 642 921 217 180 659 186 3.9
2980B-2 A 33.01974 129.75988 KA-3 7367 008 1418 147 0.11 024 150 425 287 007 649 901 217 186  64.1 18.1 36
2980B-3 HIF 33.01974 129.75988 KA-3 7350 008 1418 148 0.11 025 153 428 285 007 657 897 221 184 668 17.0 33
2980B-4 HIF 33.01974 129.75988 KA-3 7372 008 1418 147 0.11 024 151 433 288 007 639 915 217 179 652 177 3.0
2980B-5 HI% 33.01974 129.75988 KA-3 7337 007 1406 143 0.11 023 148 427 286 006 629 91.0 215 19.1 630 17.7 3.7
2988-1 BiE 3301848 129.76346 KA-3 7330 007 1419 144 011 024 150 420 287 006 627 907 216 177 643 178 34
2988-2 =]} 33.01848 129.76346 KA-3 7364 007 1418 146 0.11 024 150 427 288 007 636 907 217 183 643 188 36
2988-3 =]t 33.01848 129.76346 KA-3 7375 007 1420 146 0.11 024 150 424 287 007 633 905 216 179 647 182 3.2
3002-1 Ll 3299188 129.79500 %;ﬁﬁ;ﬁﬁ& 7077 014 1622 1.89 004 018 129 337 266 009 723 814 239 371 133 189 8.2
3003-1 HRLE 3299333 129.79382 %;ﬁéﬁﬁ 71.05 014 1597 191 004 0.23 1.08 302 277 007 601 86.0 214 212 138 19.4 117
3004-1 L% 3299301 129.79387 g;ﬁﬁ;ﬁﬂ 7113 0.14 1560 199 003 020 145 365 264 008 575 789 255 271 141 19.2 8.2

E- 3
2097-1  L&E#B 3298505 129.78035 J:éémﬁ 7078 0.1 1653 161 002 012 080 268 248 007 661 648 120 87 920 139 85
2998-1 LEE4#8 3298528 129.78004 Légﬁ 7029 011 1718 1.09 001 010 066 241 230 007 773 711 102 40 974 150 93
2999-1 EEHF 3298530 129.77940 J:Egﬂ 7352 010 1523 064 002 007 135 368 273 007 330 819 197 7.0 81.3 141 8.0
3000-1 L&E#8 3298498 129.77946 J:-Eiéﬁﬂ 7358 010 1457 084 002 008 1738 410 272 007 484 840 257 {AT 788 13.6 73
Enop s
2991-1 F¥JE5E 3301322 129.77352 ﬁgﬁlm 7347 008 1449 081 010 022 127 383 285 006 476 878 195 173 679 180 6.0
2001-2 EJtH  33.01322 120.77352 ﬁgﬁ;ﬁ 7438 008 1430 057 005 015 132 395 294 007 192 945 198 16.7 679 183 6.1
s s

2091-3  FEH 3301322 129.77352 %g_&;ﬁ”w 7349 008 1493 074 004 023 112 346 286 006 329 897 178 163 697 186 58
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Identification of rhyolitic magma activities related to the
formation of Kamedake obsidian in Saikai City,
northwestern Kyushu, Japan

Yoshimitsu Suda'*, Hiroshi Kawamichi**, Ayano Nakamura',
Sakura Sakamoto', Tomoki Iwasa’, Susumu Kakubuchi

Abstract

Several small- to medium-scale obsidian sources are located in northwestern Kyushu. Though the Koshidake source
is known as the largest obsidian source in this region, Kawamichi (2017; 2021) emphasized the archaeological importance
of these small- to medium-scale obsidian sources for understanding changes in human behavior related to the acquisition
of obsidian as lithic raw materials during Late Palaeolithic to the Early Jomon period. Furthermore, he pointed out that
the geological understanding, especially the petrogenetic relation with the rhyolitic rocks, is still insufficient to perform
the provenance analysis of obsidian artifacts in this region. Therefore, we focused on one of the medium-scale obsidian
sources, named Kamedake obsidian, in Saikai City, Nagasaki Prefecture, and conducted field surveys and the quantitative
analysis using a wavelength-dispersive X-ray fluorescence spectrometer. The results indicate that the Kamedake
obsidian is classified into KA-1, KA-2, and KA-3 based on their chemical compositions. In addition, the rhyolite in
the area distributed Kamedake obsidian can also be classified into three types: Kameura rhyolite, Kamidake rhyolite,
and Kukouura rhyolite. The distribution and chemical compositions infer that the KA-1, KA-2, and KA-3 genetically
correspond with Kameura, Kamidake, and Kokkoura rhyolites. Moreover, the results of provenance analysis using the
EDXRF by the Mochizuki-Tkeya method at the Nagasaki Prefectural Archaeological Center infer that the KA-1, KA-2,
and KA-3 correspond with Miyaurago, Kameura, and Kamidoigo classified by Kawamichi et al. (2018).

Keywords : Northwestern Kyushu, Obsidian source, Whole-rock composition, Kamedake obsidian, Rhyolite
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FAR—= 7 XALICBIT L BIEAPMHOEE L ZDOW 5
— baEBBEF Y Y a VIl T B @& E POIC—

KIFEI* - R EL? - N %

B =1

AT, AR =Y 7 IR S 5 7 b addh (B B X0 v v a v i Baes (B A o)) 25,
L OPMI N B L OCRMEAEEEE 2 ML, R OFERY & A - AR X OIS O J5UE A % S
52 LT, HFEULOAFEIETEHRBRRAFAHZY SN L. 20 LT, EocRz 4 & — v 7 Lo b E it~
DYLHL - A L BED TR 2 2 & T, BEULICBT 2 RRAFNOLZBOWREZEEHE L.

ZORR, A AR—Y 7 ALO PR SBRMANOBATICE G, SEOSHMEORT & RAFH oY 26385 5 &
&I, BREOEEHAECHN SN A BIENOBIENRE CEMLTHZ 2oLz, ZLT, &ER, AF—-V7
AL B B BIA OBESTH DL i Dkl e K& HER MR TIREEM 2 D 055, RN TR L O
R CREICE A ATRER FHERERRO 2 TR T ARCHHZTRE L DONERIT L2 L2 RIRL TV,
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The background of transition of obsidian use in the Okhotsk
culture, Hokkaido

Yoshiaki Otsuka'®, Nobuyuki Ikeya® Hirakochi Tsuyoshi’

Abstract

In this article, we aim to discuss the historical significance of the transition of obsidian use during the Okhotsk
cultural period by understanding the productional details of stone tools in relation to the culture’s eastbound expansion
and settlement. In order to achieve this goal, we analyzed technical aspects of stone tool production in conjunction with
performing obsidian identification on the artifacts from the Utoro and the Chashikotsu-misakishita B sites respectively,
and compared the results with other sites in the town of Shari.

The analyses confirmed the decline in the variety of stone tool classes and the exclusive use of obsidian as a raw
material during the transitional period between middle and late Okhotsk cultural phases, and revealed significant changes
in the locality as well as rock shape of supplied obsidian. The latter shows that the procurement of obsidian shifted from
comprehensively covering extensive areas away from habitation during the middle phase to targeting more narrowed
coastal areas around habitation with easy access to the abundant Shirataki obsidian in later phases.

These changes in the productional behavior and the use of obsidian during the Okhotsk cultural period are in close
relation with the culture’s expansion and settlement, demonstrating the historical process of exploring the new land
extensively for resources as the culture pioneered eastern Hokkaido in the middle phase and adapting limited use of

narrow resources as it took hold in latter phases.
Keywords : eastern Hokkaido, Okhotsk culture, obsidian identification, Shirataki obsidian, Oketo obsidian
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Obsidian provenance analysis and a system of biface
production in the Shibukawa II site

Takashi Suto'* and The Education Board of Chino City**

Abstract

This paper examined a lithic production system in an initial biface industry on the basis of the provenance analysis of
obsidian artifacts from the Shibukawa II site, Chinno City, Nagano Prefecture.

The provenance analysis by the X-ray fluorescence spectrometry indicated that a small ratio of obsidian artifacts is
attributed to Wada-Takayama, Wada-Kobukazawa, Wada-Tsuchiyabashi-nishi, Wada-Fuyoraito, and Suwa-Hoshigadai
other than obsidian dominantly used in the site from Tateshina-Tsumetayama located close to the site. The tool stone
supply to the lithic production at Shibukawa II was not limited to obsidian from Tateshina-Tsumetayama. This means that
a local group moving in a migratory area including the sources of Wada, Omegura, and Suwa contributed to the formation
of the Shibukawa II industry. In addition, one obsidian artifact identified as Hakone-Hatajuku was found in the industry.
As non-obsidian raw materials, quartz from the Azusa bed located the upper basin of the Chikuma River was identified by
infrared spectral measurement; artifacts of siliceous shale, tuff, and chert etc. from Kanto mountains were also determined
in the industry. The variation of stone and long-distance transportation of Hakone-Hatajuku obsidian to the site clearly
show the possibility that a local group of the south Kanto region had joined the local groups that formed the Sibukawa IT
industry.

In order to reinforce a theory of the Paleo-Hokkaido Peninsula for the origin of initial bifaces in the Paleo-Honshu,
the initial biface technology characterized by spall flaking technique for versatile stone tools that developed from

Kiridashi-shaped tools (Kiridashi-gata-sekki) in the south Kanto region were discussed.

Keywords : obsidian provenance analysis, Hakone-Hatajuku obsidian, Kiridashi-shaped tool, versatile stone tool, biface

production system
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Obsidian provenance analysis and a system of biface
production in the Yudachi site

Taichi Morozumi', Takashi Suto® and The Education Board of Chino City”

Abstract

This paper reports the results of analysis of lithic production systems for a biface industry and obsidian provenance
analysis at the Yudachi site, Chino City, Nagano Prefecture. The Upper Palaeolithic industry of Yudachi is the biface
industry which depended primarily on obsidian sources of Tateshina-Tsumetayama as a tool stone source environment.
The Yudachi industry was characterized by a bifacial reduction system embedded spall flaking technique that adapted
to tablet-shape obsidian from Tateshina-Tsumetayama that has a well-developed flow structure. The system of bifacial
reduction with spall flaking shows variability and creates bifaces multi-purposely used as points for hunting and end- and
side scrapers for processing materials.

Provenance analyses of obsidian and non-obsidian raw materials consumed in the lithic assemblage indicated
that there are a small number of obsidian artifacts attributed to Suwa, Wada, and Omegura sources other than those of
Tateshina-tsumetayama; siliceous shale from Niigata, hornfels from Fujigawa, and other stones from Kanto mountains.
Discussion of relationships between the distant network of tool stone exploitation and the resource management that the
biface industry showed strongly imply that there was a regional population adopted wide-range mobility strategy using

river systems of Chikuma River, Fuji River, and Kanto mountains as mobility routes.

Keywords : obsidian provenance analysis, Tateshina-Tsumetayama sources, spall flaking technique, biface reduction

system, wide-range mobility strategy
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Reexamination of the Tenjin site, a base for obsidian
distribution during the latter half of the Early Jomon period:
based on the results of obsidian source identification

Yasuo Hosaka ' *, Takuto Kanai * and Nobuyuki Ikeya °

Abstract

The Tenjin site in Yamanashi Prefecture has received much attention as a hub of obsidian distribution during the
Moroiso stage of the Early Jomon Period. Daikubara (2002, 2008), a leading researcher of obsidian distribution, has
identified the Tenjin site as having played an important role in obsidian distribution. However, Daikubara’s research was
based on identifying the source of origin based on the extracted samples, and it did not fully identify the specific source
of obsidian from Shinshu. Therefore, the current authors approximated the origin of ‘all” obsidian samples that had been
excavated from pit-dwellings at the Tenjin site and three sites in the Kofu Basin; furthermore, the authors examined the
obsidian distribution and reexamined the characteristics of the Tenjin site.

The amounts of obsidian artifacts and geological obsidian were high at the Tenjin site during the Moroiso b-middle,
b-new, and c-new periods in the SWHD (i.e., Suwa-Hoshigadai, belonging to Shinshu) obsidian. In particular, SWHD
geological obsidian was more abundant at the Tenjin site than at the Kofu Basin sites. The Tenjin site had large-sized
SWHD geological obsidian, while the other sites of origin had only small-sized geological obsidian (<100 g). The
maximum weight of the SWHD geological obsidian was heavier at the Tenjin site than at the other sites in the Moroiso
b-new-type stage. The production of Ishisaji stone knives at the Tenjin site, centering on the SWHD, was understood to
have been carried out during the Moroiso b-new-type stage.

Based on the discussion above, we suggest that the Tenjin site was a hub of obsidian distribution during the Moroiso

b-middle, b-new, and c-new stages, but that this character may have varied slightly from period to period.

Keywords : Moroiso stage, obsidian source identification, SWHD (i.e., Suwa-Hoshigadai, belonging to Shinshu)

obsidian, ishisaji stone knives
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GPS Point 3084 (BE988m) 3 ILITEN T M o 51 3% b
EMiEDOERAL >~ P TH B, K& Wb D TREIS~20cm

2-2-1
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8032 - 8033122 L DB AR 728D, T URHERS

DUEEED H S, 3082~3084D T EHAIFEN B L L[ 2-2-2 EE900m FIENBES LUHAH (K5-6)
UCBEAE T, #RiE 2 b bHFBROb D2 EL 2 L GPS Point 3085 (FE5897m) &, % & R HIFHE O F
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Wi Fihicd 2 FETH 5. FE LE (6, 3085
BUEHOWH L D BH) TIEREA 70y RIS
TWB DI, BITE (X6, 30858HDMWH L D
THED) TS T OFEA H D, 2 RO B
AEIRETEN N 2 RS D FEE L TW 2B DI L, THB
DOFIFENITEIAD % HARETH (BEOMETIH) T
ENTVEZDEEZLNL, RHEOSZ W LERHHEIEZ T
B, B W EFIEIE TS v

GPS Point 3086 (BE#910m) (&, 308545 JLHI~66m
HENT=RA V MCHHHRETH D, 30850 & 9 itk 7
AL OBEFIIFRD b e was, BIHO IR 7%
WHEIRDGBEATH DD L, SHHO T H B O JEE
Liz7ay ZIROEWB L. B LT, ThH
T2,

GPS Point 3087 (#£#888m) 1%, 30867 & #}ifi % #y
20m Fo 72 FTR.OBRETH L. HIKE % k6P B R
L 7220~10cm Hi & O HFEEIROBEILE STV 5,
Z L RO E O MATH 5.

GPS Point 3088 (##901m) &, 30852 5 Hi~290m
HENZ2MRE T DOFEIHTH 5. 308508 T &, 30860
U FIICEPL T D, WHID % CHROEHTH
BarRL2TMTHD M43 I HIREL.

GPS Point 3089 (F£#848m) (&, 3088 & [f] U Ak
2 % kBt & ZIFORN EFIAET 2BHTH L. it
HHEEAISELTBY, 7oy 7ROEHEAET LI &
POMMEFERETLHEHTH L. HKI0OZZOHFHET
THRIELZZRETH 5.

GPS Point 3090 (B#5889m) &, [~ W< 3] ()
Width) 1SHE K MBEDOMREITCH A B TH 5. HERLH
HAFEELTWBTD, BHEHEN T —THHERWTYH
5~15ecm BEDEH LR A 2 L3 TE v, IR
BWHHLNL Z LR, HRAEG HEIH A A5 1T
BNZET 5.

GPS Point 30911, it o> 3 55 O 4% #5908m 1 A7
B 5. BIHEIIMERTE TRV, fiRzMHEEI
JK 8 C R ES5cm Hi & O ML TR Z B35 F B AR
WA LTV b. BRI A S B = i & VIS
BT 5.

2-2-3 EZ700m RIEDEES LUHAHR (K5-6)
GPS Point 30921& i DM EE (R4, BER783m
WZALET B8 TH S, 30911k Z OO 17 ITALE
THBETH LA, WELALT Y T IE30910bD XD
LA T, BRULORESZHMBIREEL TS
720, NOBEEBHLEEZEZOLZ L. WIRRHEAA LN
5k, HEAEHIHBETHLI LS MMET 2.
GPS Point 3093 (BEF719m) 1385 & W o> Ve R4 (2 A7
EL, WHE L TRRLESOERNMIEILSH L. IRR
BURDWHFEEZEL THB Y, FIHE% L (FiE) 12
BoTNAINFLENTLEY IRV, L Lo
GWVERIE BRI <, TENEBT 2

GPS Point 3094 13 b o> B 5 D 42 55625m 12 B %
MNMHT, FEAESS®ICHA LTS, Mo
ETOWAEL A, BH AT A LI3TE b ot
LS CTIEIA T AR TT LERORIMEZ L T4 1A
WHET BHDS, HATHBOPIIIMAEL AL, &5
EZ DM T HTHREL 72

GPS Point 30951, A 3 b AL 1 % O #E 1=5669m (2 & 5
FN7-MHT, RXHEOHF Tk d KE T HA O R
25, BHRLTHA LTWS. Mo o R E THRA
L7278, @HIIHACTELd o/, L2LEBREICHT
EAPHA L TWE I EhD, BREZEKT SLHICE
BEOTEAPEEENTVWE DL EbNs. HKFH
BHRLN, FHDRECIEDLLVEIZEYT S

2-2-4 I\

BUbHAZE E 28 7 6128 5 8D 5 % & b
L, 2P IRGIURTIR30M4 T LR TETE LT
FHELMATE 2V, WO TRFTNICHAT 5L ET,
RO TRENED H A, T ENE EICHEE00m B
RRAMCETZHETHY, MEIIEERFIO0m 7D
Rz, AIARm 54 L TWAHAETHS. VA
FINTH IS T WA R 1000m 21270497 % 4B T, 900m
B2 5045 3 5 3091%°700m R 212 434 3 % 30951 11 TH
ROV RER L 72D EERZ LN,
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3. TaAaOEEtZEMEMICOVT

-1 P&

AWFFETIZ25 D T B A DV T OA e LRIt
AT o AENTE IR R, TR24 50 (14

O CEHIES L WS RE RO ATRICENL 0%

at),

MAE312,7, VA8 M TH 5.

S DM

&, BBH - % (2019) IHEV RIS KFHE F
BCHMESOHN T A= FEERL0L, BH -
4 (2021) (ZHEDWTHBRRFEMAON R v ¥ —ik
& » WDXRF (Rigaku ZSX primus M+) % f\wC%

i L 7z,

SHTICFEITEEICHE (S, Ti, Al Fe, Mn,

Na,O: 3.98+0.03 wt%

Zn: 46.0%0.5 ppm

Rb: 12441 ppm

Sr: 33011 ppm

204}
74.6- . | .
= 744t 400 .o
% L e .
= < L
= 742 5 . .
ON * . 396} - oee o
— L .
740 . L
.
3921
738 0
38} .
140} .
verm .
o . =
§ | o g
- . 2 "
C. 19} . o, ,,l %
<< L AN ve oo
. ..
. + 0, r
sl AlO,: 13.96+0.04 wt%
1.16F
1150 i aan
2 o
T —_
E 1.14+ wieme g LI
6L . .
o = -
pRIEREL e S .
o
= .
112} ast .
T-Fe O,:1.14+0.01 wt.%
1141} 23
c 127
MgO: 0.23-0.24 wt%
126F + e
. 024f -
L — 125} & s e es s s
b £
3’ g 124
3 sones s s
O —
0o o
> =R PER . .
0.23F oes wow s o
122}
121
1.66 o
CaO: 1.6410.01 wt%
332
165} o
3 . 331f -
e £
E 164+ » wese o & 3301 wssane
o =
T &
(o] 329} vores
163 . sem s
328 .o
1.62 327

Y (ppm)

Zr (ppm)

Nb (ppm)

Th (ppm)

15

14

13

114

112

110

108

12 -

.
11 -

10 +

10

Y: 14.310.4 ppm

L Zr: 11111 ppm

Nb: 11.0+0.5 ppm

Th: 8.910.4 ppm

Ti0,: 0.14+0.00 wt%
MnO: 0.080.00 wt%
P,0,: 0.04+0.00 wt.%

K7 TFTaAOLHLFEEBROLA 777870y b (RPZKETRO M LEFE (6) 2RT)
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£3 TaRAGLELFHEBME

e Pt

GPS No. Py Si0,  TiO, ALO; T-Fe,0O;, MnO MgO CaO Na,0O K,0 P,0; Zn Rb Sr Y Zr Nb Th
() (72 (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
3082 1 v 358064 137.2806 742 014 1399 114 008 023 164 401 368 004 45 123 330 146 112 109 85
3082 2 v 358064 1372806 7414 014 1398 113 008 023 165 392 369 004 454 124 330 14.3 111 11.0 85
3083 1 v 358063 137.2823 7416 014 1398 113 008 024 163 396 369 004 460 124 330 14.3 111 115 8.7
3084 1 v 358058 1372791 7427 014 1396 114 008 024 164 402 370 004 460 124 330 144 110 11.0 838
3085 1 )it 358055 1372842 744 014 1401 113 008 023 164 399 370 004 466 126 329 14.1 112 11.6 9.6
3085 2 Jilg 358055 137.2842 7415 014 1391 114 008 023 163 393 380 004 458 124 330 14.0 108 10.7 94
3085 3 Jiig 358055 1372842 7432 014 1394 113 008 024 164 400 366 004 458 125 331 144 112 11.6 9.1
3086 1 )ik 358060 137.2837 7418 014 1395 115 008 023 163 396 369 004 458 123 330 146 109 99 9.5
3086 2 Jiig 358060 137.2837 7438 014 1402 114 008 023 164 39 370 004 462 125 330 13.7 109 11.1 8.2
3087 1 Jilg 358060 137.2840 7448 014 1396 114 008 024 165 395 368 004 469 125 329 145 110 11.3 8.3
3087 2 Jiig 358060 137.2840 7435 014 1393 114 008 023 164 399 370 004 466 125 330 14.0 113 11.1 8.6
3088 1 I 358029 1372849 7443 014 1395 113 008 024 164 399 367 004 462 125 330 14.0 110 112 9.0
3089 1 Jiig 358042 1372855 7414 014 1398 114 008 023 164 400 373 004 463 124 329 14.6 113 10.6 94
3090 1 I 358063 1372774 7425 014 1399 114 008 023 164 398 365 004 456 124 330 143 111 104 85
3090 2 Jiig 358063 137.2774 7440 014 1398 113 008 023 164 401 368 004 459 124 331 152 112 108 100
3091 1 v 358017 137.2787 7425 014 1398 115 008 024 165 397 372 004 460 124 328 144 112 118 8.6
3091 2 v 358017 1372787 7422 014 1402 114 008 024 165 402 371 004 462 125 330 131 110 109 9.2
3092 1 358040 1372771 7427 014 1394 114 008 023 165 398 369 004 466 125 329 146 110 113 9.3
3092 2 358040 1372771 7435 014 1401 114 008 023 164 396 370 004 457 126 329 14.2 110 114 87
3093 1 I 358084 1372759 7398 014 1390 113 008 023 163 397 368 004 466 124 328 14.0 110 10.0 8.6
3094 1 358054 1372704 7421 014 1395 113 008 023 163 396 370 004 456 125 329 138 109 115 89
3094 2 358054 1372704 7405 014 1392 113 008 023 163 401 368 004 452 122 329 143 110 10.8 9.2
3095 3 1 358054 1372704 7382 014 1383 112 008 024 163 396 367 004 466 124 329 14.7 112 104 9.0
3095 1 v 358060 1372732 7424 014 1397 114 008 023 164 399 370 004 465 125 331 15.0 111 10.7 8.6
3095 3 v 358060 1372732 7456 014 1398 115 008 023 165 396 371 004 454 126 332 14.1 112 104 89
M CIERATS VAT R 2 AT T RN W
Mg, Ca, Na, K, P) &f&®3x#* (Zn, Rb, Sr, Y, £024wt% D B DIZH NN B D, VT FRA1Z0.01wt%

Zr, Nb, Th) Th5. FETHEIIMLHcELL, &%
a8k 3oty (T-Fe,0,=1.111FeO+Fe,0,) & L
TET. SIEOFAESCHEIZME - g (2021) 1R
TH)THS.

3-2 KR

AEALFARR TR R LK 3ITRT. 7, [H»5
NVEOHEZ L OLFERME ORI A SN2, &2To
GINTAE & TR O L AR R A L AR R ST B L,
WIENOILHE D EIRBIIAS% U T CTH 5. T2, &
TOILRDOEHRBUIIARER AL v ¥ 128
W AEM1IE O SRM2780 B A EEAEGUR &2 W72 )
BT E ) AL S TV ARBEOHMNTH 5. T
7o, INLOETOGHIEEILKRI LIV VI I4F
oy b RIRTE (H7), ALOE K0 IZBWT—
Mo, £ LANLLOH Y, MgO 12023wt%

DINTHOMREDHHANTH 5. ZOMOITLRIFTH
bV L LZERS 2 BB LR L TwA.
DEDZ EPSGH 2T R oo T RO T EL S AT
FEDOFPN TR Caa bk z 495 b 0 LT
5.

4. HBHYIC

B r e ko T, A E LTHHTE 277 X
B =TEAIE 1%bacwvesubhTwd (GH
1995). SO X BMOENIZERTHLIZH2hbET
THORZHENMEZRELTBY, SN oRE» 5
CORIHOAEDEND, FHORKEZDENE LT
W2 BN TELI LG o72. F7- WDXRF @
GATCIE, I ALERN R D TEAOBREB L OE
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HHAi 14T 5, BB E V) T & F o723k
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i3

b r OB H 720, HHBRICIIEHOMER T4
DERHFORITZOVTHHL L TEIR 272 &, A -
PRSI O Wi A I BB ICEAT L TH S WkA 2 TWE
EHE T L7z, BRI £ > 5 — DI ARE S
R, Aaih ofFk & mGHEMEE OBl IO W T I
BEHEE L, RELZPLRLL TEHVALET.

e

D BN RES (K5) T, miEss KA
DOTFTBANEL, HBaED BRG] yorLwne L
TWwh, HilkE, KHWEEORERAEZ R CRERT F
LT HHEHICE XL TWAM] 25, A%
FARE T B AERETIE, TR CRIBUR R i 22 & D AH
WEEEHRVEELRLO] PRI TWE & L7

2) —HOGH TRBBAOZRDO L) ITEHZRLTVWD. [HF
SHCEFINS [HEE] OohrTEREME RO
R [BEEEH] &L, BIRESEUT20HEE (7T
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5. (BJE#2014) .
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DO, INHIZA1992T [¥ 7 Emscn ] L 3hi.
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HlEE 2002045 3% TFTEAOERALE 1] [RGB
ARG E], pp5051, MR, FTENHEEREASA

VIR 2021 THF%E — b B BCB L2 TEAOAE
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— (ERHE) —] WIRRE
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Natural Resource Environment and Humans
No. 13. pp. 113-122. March 2023.

Occurrence of outcrops and whole-rock compositions of
Gero stone based on the stone quality classification

Yoshitoshi Hirai ' **, Yoshimitsu Suda °

Abstract

Gero stone is distributed around the Mt.Yugamine in Gero City, Gifu Prefecture, and was used mainly in the Chubu
region from the Paleolithic period to the Yayoi period. Previous studies have pointed out that there are multiple the stone
qualities of Gero stone. and divides it into four types based on stereo microscopic observations. The previous works has
indicated that the whole-rock compositions of the Gero stone are not diverse. However, the whole-rock analysis based on
comprehensive fieldwork and the stone quality has not yet been performed. Therefore, the authors conducted a quantitative
analysis by wave-dispersive X-ray fluorescence spectrometer (WDXRF), and the conducted stone quality classification
of 25 samples collected from 14 locations around the Mt.Yugamine, and indicated their chemical compositions for each
of the stone qualities. In addition, the size (area) of phenocrysts (especially plagioclase and biotite) of each type was
measured by making thin sections of samples used in Yoshitoshi Hirai's the stone quality classification of Gero stone. The
results indicate that the differences in the size of phenocrysts were observed for each type of the stone quality, and it was
possible to establish the prospect that the size of phenocrysts would serve as a quantitative criterion for classification. In
addition, WDXRF analysis revealed that Gero stone has a uniform chemical composition. There is no relation with the
stone qualities. This suggests that Gero stone may be a rock formed by a single instance of volcanic activity, and that the
diversity of the stone quality may have been caused by differences in the cooling process and geomorphic environment

after the eruption of magma.Kiridashi-shaped tools (Kiridashi-gata-sekki) in the south Kanto region were discussed.
Keywords : Gero stone, stone quality classification, thin section, WDXRF, whole rock chemical composition
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R T ONFICRIZE S N AH2 NG L, SR SAEIIC X - TR S, RIBRFTO 2R o525k
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RN EE N E L F o Tl L72fidd % <,
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F—T—F hdk RW, BE &OA, Y AM, RFE, HIZEG

1. [FU®IC

KRN LR NE D 70 v H AR TSR %
U CHEER DA%, MR TIRI N T 2 HIEOFH
EREHDILTEVELEE ARV, 2O L) P THE
e T A IT SRS % 4 0 HIRIE, 1969412 3
A A 3 T OV MU B L 72 B3 T 1A #9650m?
(2H M SIRH R XA SN ARG LR HETH 5.
WS BB OFAE HRICOWTIREL A SO TV
DDZEDERIZOWTIIIREANHTH - 7225, Z D5
AN X > THEEARKEDOY K VI 2 FhE LA
BTharlt, L CEIFAIMIFRPHOEFET
HolzZ ENW SN E o2 (EHITHERER1967).

HOHZKORARR TR OEH SNz 0L
8 RDMIFRH D NG HETH ), ORI ONT
BRI S A TR - 4R - BEAZJT ) - HEZR ARG
2T BRI 00T - B R S Twa. Tomh
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DIRBITHIE S N ANIIHEAE~ BT L Sh, 20
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FIZRIZEM EZ R 5N BH13HD DAL 722 & h
SERTHILCHOND X9 I2% 572 AFRI3AIIREL
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Stone arrowheads as burial equipment :
Stone arrowheads accompanied No.6 human bone
from Dono Shell Midden

Yoshiaki Kurishima ' *

Abstract

There are only a few examples of shell middens along the coast of the Sea of Japan all through the Jomon period as
there are fewer inlets than the Pacific coast, and there are not many research examples of shell middens, However, Dono
Shell Midden in Sado City, Niigata Prefecture is known nationally as it has yielded many human bones, and especially
among them, 13 arrowheads along with a shark tooth pendant were discovered as burial equipment for Ne6 human
bones, In this article the stone arrowheads were examined in detail, and it was confirmed that they consisted of multiple
arrowhead types and were unused finished products without any defective parts, These were a set of medium/large
arrowheads with quite high conformity manufactured from local stones (jasper or opal), and it was pointed out that there
is a need to consider the possibility of being manufactured in premise of burial equipment,

Examples are relatively well known where lithics such as stone axes, knives, and arrowheads accompany buried
human bones, However, it is rare to yield specially manufactured finished pieces like Dono Shell Midden, and as
arrowheads were organized by forms, there is a strong possibility that they were buried with shafts attached and lined
beside the body, It could be said this example could be an archetype in consideration of burial equipment evaluation and

burial customs in the Jomon period.
Keywords : Stone arrowhead, shaft, jasper, opal, shark teeth, mass grave, burial equipment
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LU, FIHRH VHEE o 72BUIE O AR OB 5 235 7 JE 1
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F—TU—KF:JuUH, Z2XF U, GEEH BREER RER

1. [FU®IC

MR AT I DARE, SRt 5 70 & B 3 & Ok RE
Tk, RNz TR L72EEORLIZ 7V
£V YR ANBIHERES NTA T, ZOAMRRE,
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Implication of use of Castanea crenata timber in southern
Kyushu during the Yayoi period

Shuichi Noshiro'*

Abstract

Although management and use of forest resources around settlements since the early Jomon period have been
proposed in central to northeastern Honshu, no such management and use of forest resources have been studied in the
Yayoi to Kofun periods. Management and use of forest resources during the Jomon period could be detected from ample
use of Castanea crenata that never dominates in present forests in Japan and Toxicodendron vernicifluum that is native
in China around Jomon settlements. If present dominant taxa such as deciduous or evergreen oaks were used amply
around settlements, it is impossible to know if they derived from natural or artificial forest resources. At three sites of the
Yayoi period in southwestern Kagoshima, timber of deciduous Castanea crenata and Quercus sect. Aegilops was amply
used. Considering the sites’ positions at the southern end of the warm-temperate zone, ample use of these two deciduous
taxa indicated artificial management of Castanea crenata and Quercus sect. Aegilops resources and showed existence of

Satoyama after the Yayoi period for the first time.
Keywords : Kyushu, Castanea crenata, material selection, Quercus sect. Aegilops, resources management, Yayoi period
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: 10775 (914%) 10581 cal BP
. 10685 (29.7%) 10645 cal BP
- R + 0,
21 -20 P TKA-20935 9412 + 30 BP 10633 (38.6%) 10584 el BP 10738 (95.4%) 10565 cal BP
. 10643 ( 4.6%) 10635 cal BD 10660 (89.3%) 10490 cal BP
211 -22 : +
& AL TKA-20936 9343 = 32 BP 10582 (63.7%) 10505 cal BP 10462 ( 6.2%) 10430 cal BP
2314 -19 T TKA-20937 9771 + 31 BP 11230 (68.3%) 11192 cal BP 11245 (95.4%) 11173 cal BP
9905 (92.2%) 9657 cal BP
0,
2319 -33 Wi TKA-20938 8775 = 29 BP ggg(l) %;;ﬁ gggé Ei} 31}: 9645 ( 30%) 9605 cal BP
: 9568 ( 0.3%) 9563 cal BP
9657 ( 4.6%) 9647 cal BP
2314 -35 Py TKA-20939 8622 + 30 BP 9604 (24.1%) 9570 cal BP 9677 (95.4%) 9533 cal BP
9560 (39.6%) 9535 cal BP
11180 (46.0%) 11066 cal BP
; 11166 (414%) 11074 cal BP 11029 ( 3.7%) 11005 cal BP
2314 -37 " : +
Sk -3 Wi TKA-20940 9640 = 30 BP 10942 (26.8%) 10877 cal BP 10964 (33.8%) 10863 cal BP
10856 (11.8%) 10795 cal BP
12041 ( 2.0%) 12016 cal BP
2314 -38 PATH TKA-20941 10236 = 31 BP 11047 (52.3%) 11870 cal BP 12005 (92.9%) 11816 cal BP

11863 (15.9%) 11833 cal BP

11774 ( 05%) 11766 cal BP
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BEEMC AERER B A (1SD)  BRIEMC 4EARHER

9886 ( 9.5%) 9857 cal BP
9778 (51.8%) 9660 cal BP
9642 ( 4.9%) 9626 cal BP
9616 ( 2.2%) 9608 cal BP

9893 (15.1%) 9834 cal BP
9824 (76.1%) 9595 cal BP
9579 ( 42%) 9557 cal BP

11189 (65.9%) 11095 cal BP
10911 ( 24%) 10905 cal BP

11201 (75.0%) 11071 cal BP
10948 (18.7%) 10872 cal BP
10839 ( 1.8%) 10818 cal BP

12588 (13.8%) 12547 cal BP
12487 (13.0%) 12453 cal BP
12353 (11.2%) 12326 cal BP
12304 (155%) 12266 cal BP
12230 (14.7%) 12193 cal BP

12606 (16.8%) 12538 cal BP
12495 (17.9%) 12426 cal BP
12400 (58.0%) 12167 cal BP
12153 ( 0.6%) 12144 cal BP
12122 ( 2.2%) 12102 cal BP

11604 (13.6%) 11557 cal BP
11499 (21.0%) 11432 cal BP
11405 (33.6%) 11316 cal BP

11684 ( 1.1%) 11674 cal BP
11616 (22.8%) 11522 cal BP
11509 (71.6%) 11270 cal BP

et R PRI AMS I 1D HC A
2414 -19 ] TKA-20942 8748 + 29 BP
2414 -16 ] TKA-20943 9678 = 30 BP
261X -12 i) TKA-20944 10436 + 31 BP
2914 -10 P TKA-20945 9983 = 31 BP
291 -29 ] TKA-20946 6508 = 26 BP

7463 ( 79%) 7452 cal BP
7431 (20.1%) 7421 cal BP
7381 (40.3%) 7339 cal BP

7480 (19.2%) 7440 cal BP
7435 (24.3%) 7415 cal BP
7398 (51.9%) 7326 cal BP

J 5045 (2SD)

757 74 b OB RFE AL (MC/C) W
L, BROBREMAMOBEWH LNy 7 7T 2 Firb
PEW L 7o mdit 2 e L, [RAAR AT R R 2 AMS 12
IR E U7z 0 BC il 2 Bl CHIE L7z, bk 4
U HYC 4E4C (4F BP ; Stuiver and Polach 1977) &
LCTHEL, &5IZBIEMHE IntCal20 & AEAAEIE 7 1 &7
F & OxCaldA% v THRIEYC 4E R O S5 B 404 % ik
ZE L7 (Bronk Ramsey 2009, Reimeret al. 2020).

5. AMrER

WL L 72208 D WG R 2 £ 31R9. BRIEAE
ROFERBEEFANTOVTIRH S ICBWT, [ELH
EZMT 5720127 — ¥ T ¥ FIKIK2 T NGRIP D%
FRIMARIE & 5F Ik L7z (NGRIP Community Members
2004). FERBSCERBREIEIN=) Y7 - 7L L — FilihE
WX VIR RGN S D03 2 K2 5 5¢
PEROY » 7 — 8 7 AMEGI OBIEAEE R L

WAL, M2 e TN S T A 4
AR L7z, —T7, SRS 2 it K A & 588

DWHENIE 2 5NB DT, REFREOLEEE
NTOLWRENEE ZET 5 LED D 5.

6. BE

BEICIRARZ- X912, B Bl 2 2 & fh 758
RO B AT 2y, REMCER, ZLT
RS AR &, IHA R ORI A & M SR W Hi

ICETHED, BB OB AT S N7 A 28
EFHMITE . A TRREE T FICAE L 7z NRERR o) &
PR LT BsMIs TR ERUREE A RIFCH Y, BEE
RIS 2 B0 1658 (GERMS0), 158 (k).
14k (?), 13k (FLEM), 12108 GHE) &,
M5 KE % & O THE 8 DDHISE D & 5873 o 72 L2 AAs
JEALRY 7 B BIAR 2 SREF L O DHERE S T %

LI OFHI L o T, [l —ECE B0 23S
DWTAERBE DT b IZAER, T TORIIR AT
ETH - ZEN OO NICHE L RIREL B 72
FIFEEIC 4D, B THEXOEREIEONZ &I
Lo TH 2 MBI OGEAHITE L L FELGETER

AT O B IR)E WAER 2 7R L7z, [ U gr o WahE W, DT, 29 L-REMICEDL AME 2L &
2 HA A AL % BRI L 72 85201X110 & 25201112l Hi ToMFHE2BI o TBE.

HTIEMEAB20 "CAEIIEEHVOIIR L, BE TS
DT D440 1Z EBF VEREZRL TV 5. Tl
U= NB R, ANETIIRENC T A AR R &

WRANIHERE L TBDRITNE% S Wi RO —>
ELT, TR OHREERLLD SELIMEDST LML
REVEASHESE S 7280k, 193180 121209 2 Jitht
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PRFERIEONIZ L I2H S, o0 EakHd
RN 72 SRR TG 7 E O & 5723, TUE
IR AE AT B LD 4T, FIHRE TIZRERIC
WAT U CRARD IR AT 2 iR & 9 I S Tw
B, TR LANEBE R 2 CHidsEC o [ Wk
LA TT 2L lBho7zDTHA)H. FICHELE
HWIRGLEER E LT, TafEDJEIWBItRIZO W T $
L TBLLEDPD L. HuEEHTEIHEBO LD TH
M s e MaIBeEEoOm - - - HIRLY
WV MEAFERR S - - - BRI L3RG L T
ZIZ Lo, ENEGCHEREES - REHIEsT - -
HIR R OMAHBEERS G E ] Shtwizeidlish
TWn (HEE20H)., S TEBIRTW L EE
MICIZI6E ERBESN/-D DO TH Y, FEITHEIZ D
250NE (16a & HIK@ SV M@, 16b & : K ik i
&) SNTW5D. G SNERP T RORFA S H
T U CTHOARHZED, Zo0 1 FEWH, 5556 N KIE
4 4%1312,668calBP1,13,580calBP &\ 5, B & 20 (2 fieke
Mkt 2ERMETH - 72, SHOHHIZ L - TH
SNTHCRE SEICE CRY, UEEEEO I RIS
B L CoMbEniR, HRIckRESCUbEIC T 58
MBIFRIE MR D Z &, AR AR RE R HI R RATA N
BLER & O IEBIRS IO W T —HIZEH L, 2o
) A TEBBXARZ BRI RENZEO S 25%
WTHAH9).

—75C, 1588 E S N7 B RS 2 B o AR AUl
(#5191 : 15,703calBP, 191X10 ; 15286calBP) (¥, <
NETICHEEINTVWET—F LD TESNTHS &
HWrE N5, HEERHIILTR R RO OR 142 T84

Z L CHROMETIN R 2 M - 72 iSCFEE, Y%l
XTHHHEBEORBEHAM SN TV E2256THS. £
bN72F—F IOV TR T THAWE R 0o
72 M T OFEEN 2 ik FAERE & BT S5,

BT, WITHIRECS OP1IBEI 6/ ONTWAEE
HMEHFEICEDSERTH Y, 1IINOBERIEZE
NZNHARIIL,000calBP Bz DBAETO R 2 £ & £
DERLTVS., ROTWEMELZRTONFE21XK 4 O
%R T11,802calBP, #i L WA AR L 72 0 25552111

15010,580calBP Tdh - 7z. —F Tlil — L2 H (4520
10-12) OFER A SR E 2z &b Tid, %5
N R FERICE T ORVEVER SN2, 4
BIFZOB|ELEREIZOVTHH ST LT L BEHT
HAHH . AREITIE 2 THLITHE X D D NTH O AT WA
RERTEPAEL S 2, W LT %
HEEZEPSHB LT, H—0R A% i 2
72 M F IR LA O R BRI 2 B £ & &
D A2RT T EPPR SNz, SRIOERGHTOKNE
LRPEEMEOTLIENTE L.

L ZAT, H /RO B % R EAGE OBl )7 1%,
B e B BRI D — D> TH B IR L0 A5 o vl
HWTdHbH., REHIS D12 E2 IS B LI E
gha o, WLl & L za Rt S AL - AL o
R & Feo, BRI 72 R S 285 032 Bkl S T
WB . KRR TIE — O ST S O SRR L % 8 o 72372
WD %P TS, FIRAZ M LA L LTHho
TWS 25, ZOEFIIZEAIIRG & IR EHIsRA
T 5RO ERASEEIICHEET LI EDBE/RLTY
L20THAH. BUE, WAL TR % B0
CEFJIMT 5 - A MR AR ) &, i & B2 510~
20km OFPHANICH 2 & ) HEDEPLTE v, Mz
TUHR R O CDH 2 IR D B AR HT#ECT10km
BL2HENTHE ST, REEH T T304 Ll I BRI
TERAT OHLGERIZE ) B LT B & RS
2EHTES.

ZD L) RN &b LR 8o ERfET
H DD, S O5H TIZILO00E 2 R§ —BE & KL
10,0004E 2 7R —HEE XN bR E o7z, BT
45231X19-37- 38D B RHI11,0004E £ 1 b VAR % 7%
—J5, [ U < 552333350 % #310,0004 % %5 T F
M 5EMEZRL TS, LB S5 8RR
TARIZ D R REMIEAE - 72 BHEIKEZE Z b w9
A, RIS L7 BN E L E 2 6 o gsfEdic i
M2 EEARMREICE»V. X THEPICEGEE
F R WVAFIRIE SO —FEITAN T D, 524160 & FHI
11,189calBP, — 77 CT197T139,886calBP & [ k7 — >
DIERMERANEFEEL TV D00, FIZIEHETIIR
Jil (Kesh) o IS DA A DA TTHEER A i~
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DOESCE S, A A RS HiSCER DB S 5.
T 9 L7AEAUE & 3RS AR TR S 04 2 B 2 %
& MR REDIL000AERICETHME DO TH L D%
SHEBDIEHCEH L TOCRLEDN DA ). FIRFICHR
LABROERIECE LT, B ETT 52 L
I 7 B T2 & OBIHME D AR, BIEL 729 2
TOMES - BREPATT R EH->TZ X9,

IR R B 20 &Rl H AR HLIS ST 2 #IRI S 1 35
ORI (RA1989, =W - 471995) 12z, EH
Mg % O oA 9 5 KB (IDH1988, :H72008) 7
ELOBBRERE, FAR S FHIRIEEIC T TR
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ERE V. SEOGH RS Z ) L 720F5E0 ka8 o
—OLHB I ERMIFLTBE V.

7. HUIC

AEWICEHAPI R T S, B IEFRE S b
AT, HEEH RO VRIS N B YRR A8 D
THHTH o 7o, MICRARE I3 LB 2 Wi RIS
BoTAHATH, FRMICHELAZIETR (BHERY
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Wlaer, &b hERE DR L R ORI L
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(I L 72 EE L, AREMIE O I SRR 5
SRR NS R M 2 2 1 £ 53, BH AR
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P RSB 2 B R FERE R R 572 2
L, SHROMEIHT LoD ERIR LIS LIS
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CO X HEAE XY RPN L E D L0
PO BRI ONTz—T, B BES» St L7z
IHA 2RI & BRI 2 Cofa gt (1X10) 12
X BRI E RSN D, JRCERRIRE L
PRk S D EEEDS, 17 L 16 rHE L TR S e
CZOOMANAREIIOVWTTH L. TRTHLHITEH»
S L7z B A A & Lo RA A & 1608 ol

AR E OMARE &L, AL ESELA L TB )M
BRI L 72 e LTI/ TRWTHA 9. M
I E ORI R RAA MIZIZB T 2 %568 & 2 O f atil ik
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Pl A & R S N5 — BT, dbifEE 2 & B g
HULMZ AR 2 YA O R PG A COMMBI & 725 T
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%2 5N BRAEN T O—HIZoWT, BRI B
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2021), MAMNEOBAIREBIINZ TR AN 2 & O
7o RARBAR T ERET TR E P RRED A TEL
ATH—Eh2r ot L7ch - HIssIImA T, A
AFFOATIEIT OV TOIPERRIZOWT S, Hilih
T3 ACERIZ A S B MR IR L JE E 8 o 4 de e AR
HEPICECRY, HEMICHZ TW S LEIZOWTDH
R LTl iwv. BoHLED LS LM O%
WZIZIHa R SRS DORBATIZE D 2 A kR IT o
T, BN & DR 7 MG O BARN B AR A
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LT BLENHL L, ZoMifiizHaicdbsbeEzS
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i3

B/ RO AR U ORI B ZR &= IREBEKIC
IO THE A W22 E, ZOREMD CEHT L LI
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Dating of pottery excavated from Miyanomae site

Yoshiaki Kurishima ' * and Minoru Yoneda *

Abstract

Miyanomae site located in northern Gifu Prefecture is known as a compound site from Paleolithic to Early Jomon.
Especially multiple types of pottery such as Ryukisenmon, Hyorijomon, and Oshigatamon were yielded stratigraphically
from Incipient Jomon to the beginning of Early Jomon, and as they are equivalent to the end of Pleistocene to
early Holocene, acquiring radiocarbon dating on the pottery is significant in order to learn pottery chronology and
environmental change of the period for not only in northern Chubu but also the whole East Japan region. In this analysis,
dates of Ryukisenmon were recognized as relative to the Last Glacial Maximum to just before the Holocene, and dates of
Hyorijomon were relative to the early Holocene. On the other hand, dates of Oshigatamon were spread to a relatively wide
period from the end of the Pleistocene to early Holocene. Radiocarbon dating yielded from the excavated pottery from this

site could be a standard in the future in regard to considering Incipient Jomon in central Japan.
Keywords : Incipient Jomon, radiocarbon dating, Ryukisenmon pottery, Hyorijomon pottery, Oshigatamon pottery
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