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Figure 1. Map showing study sites and overview of obsidian sources in the Central Highlands, Nagano Prefecture. A-C: Study
sites. A: Yukishirazu (YKS), B: Yashima (YSM), C: Chausuyama (CUY).
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Figure 2. Map showing GPS Localities of geochemical groups of obsidian standards defined by WD-XRF in the Central Highlands
(modified after Suda et al. 2021). WD-XRF could identified 14 geochemical groups, including one group of Yatsugatake (Ms) (Suda et
al. 2021). Abbreviations of geochemical groups are described in Figure 3-4.
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Figure 3. Source discrimination of the Late Upper Palaeolithic artifacts (V=231) from Yukishirazu (YKS), Suwa City. Dots: YKS.
Circles: obsidian standards (Shimada and Suda 2022). Ellipses for standards are 95% confidence in the diagrams 1-3 and 90%
confidence in the diagrams 4 and 5.

—125—



B AT

Diagram 1: Japanese Archipelago (ver. late 2021) §
y lizu]
0 ° Kashiwatoge
=]
[Takaharayama] =
« o Q Amayuzawa To the digram 2
c / | —
= Fo /‘ o
= 9 Central Highlands 5
8o y [Centre) Highiands] 8s
S s o N
S ° Yunokura ® o
o # JOR-1 Gero
& o Quality control @
§ N=8
[Hakone] S_
Hatajuku ?%
“ e > - [Hineshima]
[Hakone] [Kozushima] Itayama (gray) Kannonzaki
Ashinoyu © ? &
& T T T
0 2 4 6 8 10
Rb/Y
& Diagram 3: Kirigamine (ver. late 2021) u"';
2 -
o
o5
& P4
S +
@ >
+
I o)
To the digram 4 g
& | +
IS 0 — C
& N Main magmatic trend (more evolved) =
@ (MT, BH2, 02, T, BH1) Sr<40 ppm IS
To the digram 5 %
g | X\
~N Main magmatic trend (less evolved) g
(M, BHU, O1) Sr>40 ppm -
= 0
o o
o Ou 0\0\7 ]
3 - \‘E&i?g?ﬁ‘\\;\h
- SE o e — o
=Rl 00y
T T T T T
0 20 40 60 80
Sr ppm
@ 4 o Diagram 5: Kirigamine, Sr>40 ppm (ver. late 2021)
o |
N |
&=
['4
N
(=g

40

50 60 70

Srppm
x4

Diagram 2 : Central Honshu (ver. late 2021)

To the digram 3

[Kirigamine]

Main magmatic trend (dashed line)
MT, BH2, 02, T, BH1, M, BHU, O1)

Quiality control

S Jg;f i [Yatsugatake]
- & Ms
i So % ot
. [Takaharayama] M 1
. o Amayuzawa
[Kozushima] ‘;fmt’ [Hakone]
| )
[.Zu] Hakone] Ashinoyu
Kashiwatoge .
. Hatajuku
T T : '
0 4 =
Sr/Y

Diagram 4: Kirigamine, Sr<40 ppm (ver. late 2021)

T T
0.35 0.40

0.25
JR-1 normalized Rb/Rb + Sr+Y + Zr

0.30

Abbreviations of the geochemical groups in the
Central Highlands (Suda et al. 2021)
Kirigamine area

BHU Budosawa, Honsawa, Utsugisawa, Makigasawa

BH1 Budosawa, Honsawa

BH2 Tsuchiyazawa, Honsawa

FS  Furu-toge, Sannomatazawa
HH Hoshigato, Hoshigadai

K Kobukazawa

M Takamatsuzawa

MT Higashimochiya, Takayama
01 Makigasawa

02 Omegurasagan

W Wada-toge

S Sannomatazawa

T Tsuchiyazawa

Yatusgatake area
Ms Mugikusa-toge, Tsumetayama

HEFZREILER IR ARFR AR (CUY) OREREEMHF

Figure 4. Source discrimination of the Early Upper Palaeolithic artifacts (N=181) from Chausuyama (CUY), Suwa City. Dots: CUY.
Circles: obsidian standards (Shimada and Suda 2022). Ellipses for standards are 95% confidence in the diagrams 1-3 and 90%
confidence in the diagrams 4 and 5.
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Figure 5. Source discrimination of the Late Upper Palaeolithic artifacts (V=153) from Yashima (YSM). Suwa City. Dots: YSM.
Circles: obsidian standards (Shimada and Suda 2022). Ellipses for standards are 95% confidence in the diagrams 1-3 and 90%
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EXR%E (YKS), FHEWI (CUY), \& (YSM) F#E#HD p-XRF BEAFEERSTEROEN
Table 1. Summary of p-XRF obsidian sourcing of Yukishirazu (YKS), Chausuyama (CUY), Yashima (YSM).

geochemical group

YKS (N=231) HH MT BH2 BH2,BH1,T,02 BH1,T,02
Core 14 2 1
Flake 178 5 1 1
Knife-shaped tool 20 1
End scraper 3
Retouched flake 3 1
Microblade core 1
Sum 219 7 3 1 1
% 94.8 3.0 1.3 0.4 0.4
geochemical group
CUY (N=181) HH Ms MT BH2 BH1,02,T
Core 18 4 3
Flake 87 22 10 1 1
Knife-shaped tool 9 2 3 1
End scraper 4
Side scraper 1
Retouched flake 2 1
Drill 2
Graver 2
Wedge-shaped tool 2 1 1
Raw material 4
Sum 127 29 21 3 1
% 702 16.0 11.6 1.7 0.6
geochemical group
YSM (N=153) HH MT A\ BH1,02,T
Raw material 2
Blade core 1
Core 11 1
Flake 13 1
Point blank 4
Point flake 4
Point 93 1 3
Knife-shaped tool 8
Side scraper 2 2
End scraper 2 1
Core scraper 3
Denticulate 1
Sum 144 5 3 1
% 94.1 33 2.0 0.7

EDHEGNH o722 EAREENS. MT IR 21ZRL
72O ORI LTS, Zofh, %4 liko BH2, b,

YKS (N=231)

CUY (N=181)

YSM (N=153)

161% D 5N, HMERELTMT IH LI L2y
NS, A8, #lhA, A 7R AEE L b

BHI, T, O2i&, HIHM EOILFHIEL 7 N — T O FEMEH
LERIDEHCRGEINED, ZRENO IO
BIfRiE, M229R T MORBTEBELTEY, UMY
=D DML LTI S EeTES. Thb 4
OFENE, #HhA, FA 7EAE “EINLHTELTH
BHFCEINTBYENE LTORBRARDRES L
5. ZO—J, 19 5IXHEIEASFH » e—5 O E R
L0 bEIFIALEST 2\ D Ms (ZZHE - @1l A3

HMERZ AT 2 A% L Vol Bk E i L L CTaIEC
HENTHBY, B L L TEEEoTHIKL T
w5,

3-3 HEmNABA&HRH

p-XRF 12 & o TH S NALF IS T, ¥
5 OHMFIBNC & Y NBAwREOERIEEZIT 72, %
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Provenance of obsidian artifacts from the Upper Palaeolithic
industries in the Central Highlands based on portable XRF
analysis: Yukishirazu, Chausuyama, and Yashima in Suwa City

Kazutaka Shimada ' *

Abstract

This study reports results of obsidian sourcing using portable XRF (p—XRF, Bruker Tracer 5i) to facilitate analysis
of lithic artifacts form the Upper Palaeolithic industries in and around obsidian sources of the Central Highlands, central
Japan. Materials of the analysis were obsidian industries from the Upper Palaeolithic sites of Yukishirazu (N=231),
Chausuyama (N=181), and Yashima (N=153) in Suwa City, Nagano Prefecture. On-site analysis at the Suwa City
Museum that stores the artifacts was performed by taking advantage of portability of the p—XRF instrument. As a result
of sourcing lithic artifacts by using the geochemical discrimination diagrams that Shimada and Suda (This issue: in press)
has prepared, source compositions obtained from the industries were limited to the Central Highlands and were definitely
distinguished into the chemical groups defined by the obsidian source online database by Yoshimitsu Suda. By mapping
the identified artifacts using coordinates that the database disclosed, this study could provide anthropological analysis
with fundamental data needed to examine prehistoric human activities for obsidian procurement in the sources of Central

Highlands.
Keywords: handheld portable XRF, obsidian sourcing, Central Highlands, Upper Palaeolithic, Japanese obsidian
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