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Table 1. Comparison of element concentration ranges between Bruker/MURR calibration set and obsidian standard samples from

the obsidian source database made by Yoshimitsu Suda used in this study. Recommended values of Bruker/MURR are based on
Glascok and Ferguson (2012) and Martindale Johnson et al. (2021).

Mn (wt%) Fe
Min Max Min Max

Zn(ppm) Rb

Standards N=

Min Max Min Max Min Max

Sr Y Zr Nb Th
Min Max Min Max Min Max Min Max

Bruker/MURR 40 0.02 0.18 037 685 27 591 11

Suda Database 133 0.03 0.12 044 334 20 95 9

436
385

0 291 15 395 60 3066 2 640 1 83

0 331 12 61 36 240 4 72 0 32

Va v EY 7RI
Research Reactor (MURR) ZSNAA B L O~ 1 7
OB - R 7 #1 - (Microwave
Digestion-ICP-MS) # T E= L 72 L8 5 50840
M2 BAERLE M7z Obsidian TH5# R # (Glascock and
Ferguson 2012; Martindale Johnson et al. 2021) % & &
PLOA VA=V LTHbL. ZOREFIEBIEDR
IR AR H ARSI RE 9 2 BRI 5 3
INTVRV. 20T 7)) r— a3 YHET HITHIE,
Mn, Fe, Zn, Ga, Rb, Sr, Nb, ThT® 5.
Mn & 0 EFF5o/MS R EEF TR, WERME
&, EEIEA0kV, FEMOuA BT 7V r—3 a3 i
L0 ABRGE S, WK IZ180~200%), X HRHEST
F1Z8mm, 74 V¥ —13100um Cu / 25um Ti / 300
um AIPHBTHRES NS, WEITKREAFHSA T TIT
b, BEHET A B X O RE R RER D 720 D3k
OB OWE R, Wb PG RAEW R T o 7.
Wik, FA O THREmIFER L TV 278, FEH

1¥, Missouri University
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) L ORAIKTRL, HBOREHMES 5RO
BEEREZ MG L7z, 72720, Gal3BEH DB IZ/AFRAE
W7ol L7z, Iz <, REFEAREO—D2TH
% JOR-1 (A8 A, Suda et al. 2018)
BOELWEZTY, WEHOES-E (K %Wt
L7z, %8, BAFEMEH MO & T-Fe,0,0ME LY TR &
NTWBHEIZENSITZENEN Mn & Fe OILHEIRE
I LT

Obsidian T 35 # i ## O 1 B

ZoOWnWT

ffi i} ¥ 7z Bruker/

MURR & # J5 47 30k & Sl @ U 7z B B DB 2 B U
LHENEFNOALFAMBEOL V&2 FIITRL KL
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Bruker/MURR O#IE L ¥ D2 E 5 %= LIl 5 (Sr)
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Y bDIEFI DL Y IDIEL, BEBERIC B 72 - T
EMRELIREL Y V2 TEBZTRT LD & LERDS
IDDRED.
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Figure 1. WD-XRF concentration versus p-XRF calibrated concentration (Bruker/MURR calibration). N=133. Solid line: y = x.

Dashed line: regression line (least-squares method). r: Regression coefficient. WD-XRF concentration of Mn and Fe used in the plots

X 1

were converted from values of MnO and T-Fe,O4 by oxide factors.

%2 WD-XRF iR & p-XRF RE (Tracer 5i) DHEEHETDEL
Table 2. Summary of correlation between WD-XRF concentration and p-XRF concentration (Tracer 5i).

TR HERE  IREFRIK [El/FERR BERERE AERBE
Element T 12 Regression line RSD ( DF=2 ) Frror 3o
Mn (wt.%) 0972 0.945 pXRF =0.87 * WDX + 0.006 0.003 0.004
_____ Fe 0998 0996 pXRE=099*WDX_0050 0020 0009
Zn (ppm) 0.983 0.965 pXRF =093 * WDX+ 6.6 1.8 4.1
Rb 0.997 0.993 pXRF=091* WDX+2.3 6.0 38
Sr 0.998 0.996 pXRF =0.94* WDX— 1.7 27 1.4
Y4 0.989 0.978 pXRF=1.01* WDX- 0.02 1.5 1.9
Zr 0.980 0.961 pXRF=1.03* WDX- 12.6 12 22
Nb 0.987 0.974 pXRF=1.13* WDX- 4.3 12 24
Th 0.990 0.980 pXRF=0.97* WDX+ 0.9 12 1.8

RSD=residual standard deviation
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Figure 2. Results of repeat assays on JOR-1 standard (Rubeshibe in Hokkaido, Suda et al. 2018) using p-XRF (Tracer 5i). Solid
line: WD-XRF concentration. Dashed line: Average of p-XRF concentration. Gray shaded area: 95% confidence interval of p-XRF
average.
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HfRZE & HEOWERAZDOTI IR L7z, BAlllE o
BADIXOD &, WERAOHPICINE 2 £ \wWr 525
Fe & Rb TldllEi AL LOIEH 2 EAFO 55,
B2 121%, JOR-1% v 72391l O ) 3 Ll 5 ok 5
ZIFEITEITRLZ JOR-UIHFTH S N2 R KOk
Tho. WEZEW TV FEAMMICHY T L3>
Ny 7 AHaRY, FEEOT 4 ¥ P2 KPIcRzE
W24 Y By EEEE DRIZZERAE CIZ WEET
WEL TS, FEEOBYREEL O5H T HEITEL
LIREEHI L2, Wk 3 r HREOMME, HELt
BY L VERNTHHRMIZERLTEY, K22 HA5D
E IR T D95% FHEREICINE ), WHELF
V7 MEFEAELTWRWEFIITE . £/, HEDOT
TN =2 a1 ROWEZ EICHE THRIEF = v 7
AT 5TV AR, BURTHERFEL ThiRv, Mxt
w7 (1o) & Nb 2 BvC10% BLT (2.9% ~7.4%,
F3944%) TH OV E LI X 2PEMIIEEL TV
LAMiTX B, 723, Nb TId246% 2374, Zhid
52 7ppm & A BRAICIE <, AR R #20.6712 0 L
THEER AR E CAEBENE 2 LI 5.

Hif % T o & 12 3o < & Bruker/MURR # 0
Obsidian &I & 2 B H DB 28 50H H0R 0 0 & i
B, MHBIRE O TIA0988L 7 B T L bR AHES
EERITRL TS, WEHIE, FLRBREOL VI
ZoT—HLTHEVWHELZFFO L OOEMEICO VTR
NFED ORI TNEE L BMNDH 5, LFHETE
%. Mn & Rb IZDW T ItHE & ) BB CR#%
B3 NAHIRIC R & Wiz, BEAREDOREE
L OEEB N OBIIIAETRETH 5. Tracer 5
) — X TlE, ABFZETH W 72 M # © Bruker/MURR
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Building an analytical system for sourcing obsidian artifacts
by portable XRF (Bruker Tracer 5i)

Kazutaka Shimada ' * and Yoshimitsu Suda *

Abstract

This study built an analytical system of obsidian sourcing by portable XRF (p—XRF, Bruker Tracer 5i) to facilitate
analysis of a large quantity of artifacts form the Upper Palaeolithic in and around obsidian sources of the Central
Highlands, central Japan. First, accuracy and precision of Bruker/MURR factory installed calibration was evaluated
using a set of geological obsidian standards that the obsidian source database compiled by Yoshimitsu Suda has already
published their chemical compositions by WD—XRF analysis. The results of test indicated that calibrated concentration of
elements showed consistent precision along the concentration ranges of each element, though systematic error showing
over- or underrepresentation with respect to recommended values occurred. On the basis of element concentrations
obtained by Tracer 5i and obsidian geochemical groups defined by Suda et al. (2021), geochemical discrimination
diagrams for sourcing obsidian artifacts were prepared. These diagrams could definitely distinguish 11 geochemical
groups from 14 groups in the Central Highlands, but three groups derived from geographically overlapped sources
were not able to be separated by the current version of diagrams. To be sure, the intensity-based ED-XRF analysis has
been a mainstream of current obsidian study in Japan, but the concentration-based ED—XRF obsidian study regardless
of instrument types has great potential to become one of beneficial options for a wide range of users. For this reason,
it is required that all process of the concentration-based analytical method comprised of known samples or standards,

calibration, discrimination, and mapping is disclosed so that transparency and quality of the method is ensured.
Keywords: handheld portable XRF, obsidian sourcing, calibration curve, Central Highlands, Japanese obsidian
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