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Pl RERWANTE L ¥ 7 — SRS BE FOL X BT % E (WDXRF) A520114E9 7 123k & MAY104E 5%E8 L 72,
201442 H %> 5 20204E3 H 1l L 723 ABCA MU OB HERAE (JR-1, SRM278) & ZRARHEGEL (RGr) O FH ALY £ L9,
INOOWELZHRBEZRA S, £ L CIEMEZBEMIITT 28500 RS o720 ZEREIE, SiO, AlLO;,
K,0, P,05, MnO %°1.0 % BLF, T-Fe,0;, CaO, Na,0 %520 % LLF, MnO, Rb, Sr, Y, Zr %50 % N F TH - 70 %
BREAT5 % &2 B ICEDOLEBIIRIZ MgO $002wt.%, ZnAS3ppm, Nb A 2ppm, ThA$3ppm THorze —FH T, &
HEAE LS 5 %1 MgO DM fiti30.03 wt9% FEEEE D, Zn OHHHIE 5 ppm KD, Nb O45Hii130.3 ppm 2R
DOMWEMABRSNBH, ZOMOWEITCE DR IHIED 5% LN TH o720 i<, fiEs (B - 7R - BiR),
BELE, dde GEog-Bul), # (B2l ) -5 (FEE), T, 18, REsk, %k EGRR), ArE @Gi),
Bk (Bigs), $IERE (R ML), AVSFT (9254 F) ORBAOERSNEITR o7 MR, Mk & B
BORBAIE 2007V —FICX G TE LI AR EN, REEHZOBRATEH7z b7V —7 (SA3) 2 #%E S
N7z, 85612, <7 MUoREHE, BATHIZRIC L D B SN b7V — 7 PNK-UZ—3K L7z, 4%, WHiHARF AT
Jet v ¥ —CTHEM S NIZERmAHRERE, FABERE &I F &, BRARGHOFEDHNN OO0 I 4 ¥ 57—
FR—ZAELTAHTLTFETH S,

F—TU—F: BWAEEL WDXRF, E®moH, BAGE, PEER Auss7

1. [FU®IC

WA KRR AL v 7 — (BRTEEME) (&, 3%
FoalEt X oz (Rigaku ZSX Primus 111+)
AERE S NTEK (2011459 H26H~), HIEH%Z T &
L7za il OB EROM 2 ER_T 5 2 LA R L
o lze AREEWENZ, FALKFHME I TE SRR S %
¥ (2011~2015%F ) b b — EIHBRBR O LA E
ZHD KRR BREOMESE ] (03 /NP 1) 12
THASN, WIBKRAWETE - 0 s AR [ B L ] B 72
7Fuav s b (2013~20164F ) [1—F ¥ 7 REEIZE
VF % IR O e & SUR O FB AL ] (FEFK </

~20184FFE) [ARMEAEERGZE (BB DHakre
7= A4 7 b] (WG - BEEEL), R (2019
~20214F ) [WDX 12 & % SR J5 i b 30 0 K % a2
M & EDX AZ & 5@ i AT it 20 O RER B
O FREHF PIEOMIE ] (6 © BHEAE) & ol
WAL OB ZER LI JE R & o LR ZEIC R S hT&
720 F 7z, 20144F 9 H18~29H ICBifi S M- ENAL O
FfgeE D7D T —2 3 v 7 (COLS International
Workshop for Young Scientists, Nagawa, Nagano) (B
BRFEEAIZEE v & —2014) R, BHKFERERED
KA EERZE VI O EITB W T, Wb bR
FOYFWEIZ OGN ENTE 72,

ZbZh, TOWRSHIEL X MR (WDX-

oW, BIBARFEEEAE L~y -5 (2016 RF) &, FEMIETRIEN OLFSH GoE o) &5
1 BBPRFHEFMERE  T851-2125 R SCHN1-14
2 WRRFERATIZEE Y ¥ — T386-0601 REFFE/NEEEAMNIIAM3670-8

*  EEEE  BHEEE (geosuda@gmail.com)
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B 2 AN E T, HOE X Mo AT E THR RO R

At DALEIH 24T ) B i3,

W,

I AV F =4

Bt X @airsE (EDXRF) 2HwbH NI 5, FERE

iz,

BHERFREBAMY% Y ~ % —121Z EDXRF (JEOL

JSX-3100I1) A%i%iE &, WIFE L~V To RIBA A%
oEERIN ' AEBLTEE WA LR - B
2018), LA L, €bZdbAMOEENHRZT) 720
i, A OWEFENRERE LD FLOT— I N—
ALY TH D, TIITMAT, SHOHE N % RIE
HORTHEMEZND FLDTATFT)BUEE L L,
EDXRF (F4 2 DIEMI I HTITIZ B T DH 5 AHEH % 7T
FHE KD 2 [RRIHT] GBS v Thbb,
KHOBRBOOTEMEDO S A4 75 #EEL, Tz
MHEMGED 720 R H B THA L T Ty, 2@
L 72 B M AYT fE 7 WDXRF 13K A2 7o BITAK
RO v ¥ — T, B, WDXRF & EDXRF
ZHEIZFH LoD, BRAFEEROZ 47790
o BEARAGOFERNN E O AT ALE HEE

LTw3 (K1),

Z®D X512 WDXRF 1%, EDXRF & & b IZWB RS

SUREOIEE £ > & — O EEE B O P 2 Hw,

Edis

A OHIVEIFM L2 SO, ZEOF —/N—Fk—)L
(20144F £ 20194E) # i L, 20194E12H DA — /" —k—
IV OBIRAELILIAE ) BERD I 4 VIR DGR S 1,

C OB EBANGEH L T L 201320 FEHROK
WAL olze T LT, 20144F 2 H 2 520204 3 A
T TOEERKO S HORELLLHRTLEL D
12, 20144E 2 BICai b BT EN—F >~ (77 r—
¥ a Y4 1 SobMT5.0FP) O HEHF %47V, HIE A E
HORAFFORE O ERSWTZ1T - 720

2. BIERMHFOEH

WG O80T, 20144F 2 H 12 SobMT5.0FP &
WIAT TV =2 a BTV —F bE iz, 2ol
BV —F VI, SO, & A & AB713~7586 wtI% D14%
DEINE D & RAEE DR (AGV-2, GSP-
2, JA-1, JA-2, JA-3, JF-1, JF-2, JG-la, JG-2,
JG-3, JR-1, JR-2, JR-3, JSy-1) %= H v, ERMIZ
TEACE BHLE & #50 B G 0 E m AT IR L S v Tw
%o F 7z, BEHERBOMBHA LIS E D 5 AU E
RSN 2 7-0oMEMRETId R <, BEREE L N EH
BErHWREMBRICLE 77 VT AT NINT X —
% — (FP) &R &N CTw5 (FBH2013 : W - L&
2015)0 ST TIE, AH0.9 g LEIHA.5 g ZIREEDE
TRmMES DA T A= FEMHL, 10O EEILHE
?) (Si0,. TiO,. Al O, T-Fe,0,, MnO, MgO,
Ca0, Na,0, K,0, P,0;) 12hnz,
7HoMEITCHE (Zn, Rb, Sr, Y,

HEBEE oA T—RR—2 ELWE
RGN Zr, Nb, Th) ®EREGH W HEL
(ﬁ%EEE REERE ‘ TS o T B, = ORREDHS 2
. O hY ° - AN
2 3:1] BE-RF i -
A " V—F2HTHZEIZXY, Bz
/4 A \ 4 S N X JH o
41 o e = % X, .8 g LElHI3.6 g #IRE
LA-ICP-MS PXRF EbEFZRE2.0DHF A —F
L2t | psn—7 JB | wmm b ‘ .
A 7 BH LA NT, L) R
BRES EE gl o e .
% ) DRABTERIMATE S, EHIC
LA-ICP-MS )
#BIE RRCEBEEAICBV T, AR
et BN DODOHIE—H AT AE—F
IL—F Ak

EHSER

WOXRF: B 5 # B X iR i el (R E S R M5 AT)
EDXRF: T3 JLF— R & xRS TR (PR TOEER ST
PXRF: S R xR S T R E (PR TOE R R AT 5T

LA-ICP-MS: L—HF—BHA KBRS IS X/ RBAHNH (L—F—Ic k2B ERTOERSN

X1

BEANAHROEERHFIS X T LDOEER

ERTHIENTE, FMRELT
XD EVIEHEE O EETE O SHE
BRONDLZENFHERIN TS
(FH2013) 0 BfE, MKET VT
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RO £ > & — BE O WG BELEOE X T8I X 2 BIEA o8 85 Hr O FHil & & 55587

M bty ¥ — L, COFHmNE5 0075 A — Wo#ATHS (1),
FEHW L= —amMBHEEE 75 A~ AR IaT 20144E 2 HISHERE L 2252 v —F > (SobMT5.0FP)
(LA-ICP-MS) (2 & 2@ LEHILEST OV —F 1biC DOEBEE % 2019E12H ICFEM L 720 HHFHHEDOT T Y

®1 BEZH (SobMT5.0FP1)

Line Overlap Filter Slit Crystal Counter (L owgr}—lép per) Angle (deg) Dwelé time
Peak 109.070 10
Si-K a ouT S4 PET PC 100-450 BG1 106.080 4
BG2 111.900 4
Peak 86.132 60
Ti-Ka ouT S2 LiF (220) SC 90-385 BGl1 87.978 30
BG2 84.904 30
Peak 144.800 8
AlKa ouT S4 PET PC 100-450 BG1 147.960 2
BG2 139.140 2
. Peak 85.716 10
Fe-K a All25 S2 LiF (220) SC 100-345 BGI 33080 4
Peak 62.948 60
Mn-K a All25 S2 LiF (220) SC 105-310 BGl1 62.182 30
BG2 63.664 30
Peak 37.956 80
Mg-Ka ouT S4 RX25 PC 115-410 BG1 35.990 60
BG2 39.450 60
. Peak 113.102 10
Ca-Ka ouT S4 LiF (220) PC 110-490 BGI 109760 6
Peak 46.128 60
Na-Ka ouT S4 RX25 PC 100-400 BG1 43.990 10
BG2 48.230 10
Peak 136.666 10
K-Ka ouT S4 LiF (220) PC 100-445 BG1 129.240 6
BG2 144590 6
Peak 141.104 80
PKa ouT S4 Ge PC 155-440 BG1 137.932 60
BG2 143.238 60
Peak 41.770 140
7Zn-K a All25 S2 LiF (220) SC 100-300 BG1 41418 70
BG2 42.150 70
Peak 37.950 80
Rb-K a Ni40 S2 LiF (220) SC 100-270 BG1 37.568 40
BG2 38.866 40
Peak 35.806 160
Sr-K a Ni40 S2 LiF (220) SC 100-300 BG1 35.348 80
BG2 36.356 80
Peak 33.848 120
YK a Rb-Kf1 Ni40 S2 LiF (220) SC 100-295 BG1 33512 60
BG2 34.298 60
Peak 32.048 80
BG1 29.950 80
Zr-Ka Sr-Kf1 Ni40 S2 LiF (220) SC 100-300 BG2 30.926 80
BG3 31.622 80
BG4 32.876 80
Peak 30.386 160
BG1 29.950 80
Nb-K a l\}%ﬁﬂﬁll Nid0 S2 LiF (220) sC 100-300 BG2 30,926 80
BG3 31.622 80
BG4 32.876 80
Peak 39.224 280
Th-L a Ni40 S2 LiF (220) SC 100-290 BG1 38.882 140
BG2 39.966 140

total (min) =54.0
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r—3 3 Y413 SobMT5.0FP1& L7zs 22Tl Hl&
WX FPEZHHL, S5 AE— FoBEXE LIEEEAT
o7z BT (BBH - f#%2019), AEHE SR o 4H R M1 45
FETHEL, £/, ¥—2E Ny 27590 FOfi
BEOWY E LI TR 07205, RNy I T7F9 8
ONERLEZDVMIEIFETHRLZ (E1). 51,

CNETSr* Nb OEFHROEVERE (<10 ppm) 1,

BELIET— 7 %155 7:012 2R EO#H Y ELHIEZ
v, ZOVHfE%E ML LTwizds, Thooik
DOWERE %2 2 FICEE L2720, Rofilw ki
43.250 2 554.000 L e o7z (F1)o TOFLVIIES
fhc, BEEREE FY 7 MR R e L, AR
DOFFEE, BHBRA (ld : lower limit of detection) @
PR T 57 (2),

F2 EAERECIRERTR (SobMT5.0FP1)

Elements Sample Std Int. 1d
SiO, SRM278.1 139.03487 0.0090
TiO, SRM278.1 1.13884 0.0008
AlO, RGrl 31.22903 0.0079

T-Fe, 04 RGbrl 35.63696 0.0015
MnO RGbrl 1.96230 0.0002
MgO RGbrl 6.52510 0.0062
Ca0 RGbrl 84.03706 0.0018
Na,O SRM278.1 1.44249 0.0206
K,O SRM278.1 70.74849 0.0013
P,05 RGrl 0.26171 0.0006

Zn SRM278.1 053097 0.125
Rb SRM278.1 085176 0.555
Sr RGbrl 233311 0.683
Y RGrl 0.96068 0.056
Zr SRM278.1 3.30982 0.258
Nb SRM278.1 0.17432 0.748
Th RGrl 0.10348 0.027

Std Int. : Standard intensity in kcps )
1ld : lower limit of detection in wt.% for major elements
and ppm for trace elements

3. P IEDFEE O FHi

7 74— 3 ¥4 SobMT5.0FP % SobMT5.0FP1
WX BERIIHTIE, WIBEEDSVANA, M TF T4
¥— (PHA) OWEZIT o7, FU 7 ML~
DO O R Z T, TO%, SHHEOES) % i
HY B 72, HEHERRL (SRM278 - JR-1) £ i i o
¥ (RGr) OWEZFTH->TWh, ZHSDOSHHEZ T

B L72OBRHAEDODHT AT o 20144 2 A %>52020
43 H ¥ To» SRM278, JR-1, RGr ® 5t A H %
2~41R Y, %P, SRM278IET A V) 7 El VAR HER
MAFZERT (NIST) 3347 L T\ 2 FE#EEE (Obsidian
from Clear Lake, Newberry Crater, Oregon, USA),
JR-TIE [ AR ZE B 6 N\ o SE RN # & A 727 (AIST)
AHAT LT 2 BEHEUR (BRI I W) Td
%o RGr (& =AGAEM Pk = H v TER S e ZkER
HHABTH Y, T TITRBGTZRY:, B8
A, BIGRSE, FIRKAE, fH R ICRE © WDXRF
2 &) ERGHT 2 N LR €000 H 5 (I
72010 : BEH - 452011 : B H - 25 #2018 ; BEH - £
#%2019)0 % 72, 2~4 T, 2014~20194 D5 HrfiE
1Z SobMT5.0FP IZ & % & @, 20204F @ 43 #71 i 1% Sob-
MT5.0FPLIC L 2dDTH 5,

201442 7 7 5202043 F 12201 F T D4 AT i o 2L %
ZBR% (Coefficient of variation ; “F¥#E 2% 3 % #Z
WRAOHE) LLBIR (OHEORKME & w/MED
) ZHWTEHMI L7z (3£3). DT EOEEHREUL,
Si0,, Al,0;, K,O0, P,05, MnO%°1.0 % L T,
T-Fe, O3, Ca0, Na, O %52.0 % L. T, TiO,, Rb,
Sr, Y, ZrA%5.0% U T THhb, ThHDILEIIDOW
TIRWIZERE L2 PR O N T 5o ZBFREA
5% % Bz 5ILFEIX MgO P& KR7.8 %, Zn 2w K
12.6 %, Nb 2% K42.0 %, Th 255 K9.0 % TH D,
Z S DZEEREIZ MgO £%0.02 wt%, Zn A%2.2 ppm,
Nb #%2.9 ppm, Th#»%2.2 ppm TH5 (FE3),

W E RO SE L >~ & —R%iE © WDXRF O 534t
EOFIEZ MR L TV L7202, P &b RA
BOGHEATI BRI, TS OGO SHTiEAE 3
R IR/ME & IR KB D FANIC & 2 2T 5 2 & A
BETH B, Tz, BIBLOLFET NV — T DOBGER X5
AT BOGHEOKEEL, o 05O LSS
TR R R e r N

4. ITEDIEFEE O

SNE DI (EHREM 2 ST EOE) OFF
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x3 FEHM  ZRREABOREBEMAE (2014528 ~20205%38)

SRM278 (n=41) JR-1 (n=28)
in wt% ref.l av 20 c.v.% min max ref2 av 20 c.v.% min max
SiO, 73.05 72.34 0.30 04 71.92 72.65 75.60 75.21 0.39 0.5 74.79 7553
TioO, 0.25 0.24 0.01 2.5 0.24 0.25 0.11 0.11 0.00 0.0 0.11 0.11
AlLO, 14.15 14.07 0.09 0.6 1398 14.15 12.86 12.84 0.11 08 1274 12.95
T-Fe, 04 204 2.08 0.02 09 2.06 2.09 0.89 0.90 0.01 15 0.89 091
MnO 0.05 0.05 0.00 0.0 0.05 0.05 0.10 0.10 0.00 0.0 0.10 0.10
MgO 0.23 0.26 0.02 6.3 0.25 0.28 0.12 0.14 0.01 74 0.13 0.15
CaO 0.98 0.99 0.01 0.8 0.98 0.99 0.67 0.69 0.01 14 0.69 0.70
Na,O 484 478 0.08 1.7 472 493 403 3.95 0.07 1.7 3.90 403
K,0 4.16 414 0.02 0.5 411 4.16 442 447 0.03 0.7 443 450
P,0; 0.04 0.04 0.00 0.0 0.04 0.04 0.02 0.02 0.00 0.0 0.02 0.02
n ppm
Zn 54.0 485 1.6 33 46.6 49.8 30.7 288 1.9 6.4 26.7 30.0
Rb 128 131 2 1.6 129 134 258 259 4 14 257 264
Sr 63.5 66.1 1.0 15 65.0 67.1 29.2 299 0.7 2.3 29.3 306
Y 410 40.2 1.1 2.8 39.2 416 452 441 19 44 426 464
Zr 295 274 2 0.7 271 276 100 954 1.7 1.7 94.0 97.0
Nb 16.0 16.3 12 7.3 15.1 176 152 154 1.0 6.3 145 164
Th 124 123 11 9.0 114 136 26.8 26.3 12 44 251 272
RGr (n=35)
in wt.% ref.3 av 20 c.v.% min max
Sio, 71.74 7158 0.33 0.5 71.15 71.82
TiO, 0.04 0.04 0.00 0.0 0.04 0.04
AlO, 1550 15.40 0.10 0.7 15.29 15.49
T-Fe,04 2.15 2.15 0.02 1.0 213 217
MnO 0.19 0.19 0.00 25 0.18 0.19
MgO 0.13 0.01 7.8 0.12 0.14
Ca0 2.08 207 0.01 0.6 2.06 2.09
Na,O 361 3.60 0.06 15 354 3.65
K,0 394 392 0.03 08 3.88 394
P,0; 0.06 0.00 0.0 0.06 0.06
n ppm
Zn 88 11 12.6 7.6 9.8
Rb 729 75.6 15 2.0 739 76.7
Sr 267 274 2 09 271 276
Y 96.2 94.0 16 1.7 92.2 95.8
Zr 251 261 9 36 251 266
Nb 3.2 14 42.0 19 48
Th 26.3 12 47 249 275

refl : Potts et al. (1992) ; ref.2: Imai et al. (1995) ; ref.3 ; Suda and Kakubuchi (2019) ;

av : Average value ; c.v. : Coefficient of variation

ik, MoOBZEE L7 oz a Lz, 5l
ML720§ 2% ETREATRE R D, SRM278, JR-1,

RGr OFE#afl &, 20204F 3 AR R CTOZ NS D441 fil
ORI & MR (20) # K3 X5 THIRT 2,
SRM278 DFEHEA L Potts et al. (1992) Ofiz, JR-1D
EHEfE 1 Imai et al. (1995) DfE %, RGr O AZHEfE 13 FH H -
faigk (2019) OMEZEMEM L7z %P, JR-1OFLHEAEIZ
WK (H,O) 265LdbDTHLE-0OWEKERV:
fEICHRSE L72. 72, RGr ® MgO, P,0;, Th D
MY, SHEEI L ICIESDXAREVDED LR
Twiaw (BH - M#%2019). SRM278, JR-1, RGr ®

WA & IHTED 7% LB &, Si0, D4 HTHiEIX0.5 wt.%
FEEER R, MgO D4 #ifi120.03 wt.% FEEE R R &
%, Zn O5FHTEE 5 ppm FEEE R 4K, Nb 557 i
130.3 ppm BER R EHO WML H 5, 72721, BKE
MR DVERUS A L 7B O M i 5 1%, 2h b
DI SN ve ZOMDILRIZOWTIE, BB X
Z B2 EMERE O R AT AT D, LAl & FRE
WEHHED 5% LN TH 5.

_8_
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Standard values

by Potts et al. (1992),

Imai et al. (1995), and

Suda and Kakubuchi (2019)
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Analytical values
by WDXRF in COLS

5 BREHMEZREESMOREMFESNE (RETHECRE)



SR - AHE 2

5. BEEAOEENT

5-1 FEHREHABPOBER

HHHOERSH IV —F > (SobMT5.0FP1) I TH
WA 5 i b R 0 S8 AT & Tt L 720 0T R & L7
AEHZ, BEH - ffR (2019) I2PEw, EE Lo bBE
RBAEE T CHREABR ) SRR 2 S W T AD
WhHZE21~2g Y Ny 7 THD, ¥V 7 A7 38k
ETIVI FHSKEZHCTRMEL 720 D2 @H & REE
b, HRE5.00HF A — FIZLTHI %2175 720
SN OREHLINE, RIGKFHE I HE THEM
L7zo AR e Lzt (BEil - JUR - B,
BBLE, Wit (o - ), fER 0528 - M) -
P O, T3, 315, % 7 16 (R, A 6 (51
OEIEIE, MBIPRNEZBIATLZbDOTHD, —
5T, R g, Bk (iR, IR (<7 M),
HANISFT (72754 F) ORBEAE, BHASTRNE 7
BAFLAODTH S, HHRRE Lz HARS SO B
AEERONE 2 X 612, ABoRREAEER (W
) MR 1ITRT,

5-2 SR E L -BEADERK

5-2-1 MRS L BREDEEM
MABIPCHELHEETLED0—DT, ZI0561H
FTEA 4 km ORBE & & 12 < D50 BB TR E Hy
PHIET Bo F7z, MR (BB SarEE) 0
BEA250.17+£0.06 Ma, BBEOREAH50.11+
0.06 Mad714vvarybtsvr (FT) FEAHHGE X
NTwb (BEM2014) o AR E Lz BRAaE,
HBOBIEMH (No. 1-2) - WL (No. 3-4) - Wl
(No. 5-6) - &M (No. 7) LM LA-b0E, BB
B (No. 8-9) THRWMLZDDOTHSE (M6),
BIEH, MEESORMOMEREIIME L, FEEERES
NEBEOEERTH D, Z ZOWRBRVICIE, B
EETORIBLHOMNEESEIEL, ZORMOEIZ1knm
U EZh72 BB EOBRHEHIEH T 5o iR TR
ShBZBEBAOIZCOBRHLIHGRE LKESh b0k

EZZbNB, PP, #EROTEEOIE OALMI AL
BEL, CCICHEBOOBEETERIK G OBRHEISERET
%o BIEADSL I3 LR AmEEICIE#EL Tw
BROEMTHBH, BED S ORI TRER 2T
NFRETOMBEE LTHET 5o

BORER I, A OHMA SRS TRE ML
T, ZOHEIZHRBCE IR E W7 BIEA OB SR
800 m 27z o THAET Do AT KT Z DI o> P
BICOWERETHRINL, TOEARICHET 2 S 0 &l
T& 5, BRI, BHEoMoItMomzIcEL, 2
CITIZBEREE T TORBOOMBED A L TWb,
COBMEAIL, W OB BN O B AE SO S
POREI N2 EEZ OND DY, WHIEO L O L HART
FiaE BB OB IERN D 5 WY D 5. BBLE
i, HAL2 OGNS %Y, ZORMO I HARE
AR E T2 BIBEABEVIIET 50 S HIZZORFM
KR ZOBE» MG SN B REIZ5M L T
%o FEEEN TR D RETrORED BRAHR T
%o AR BB TR L 0T 217 - 72 BIRA 1, w
TNHWETRNL 7-MEETH 58, MHRIR & 7 2 #EH
B CH S S b, A CEM L LTRS =&
12 L7z

(v

5-2-2 Wit (HDE - L) DFEER

ARG E LRt o BEH X 0”F No. 10)
R (No. 11) TH 2 (M6). SO, EIELMN
EHMERT (hHED) ZRNLHNPL, ZOLHE
% haEiRE S 512800~1000 m o 72d 72 O 12L&
T 5o ZOEFPUSIIEH MBI O BRIESECS T 7385 H
L (CRIRUEH1987), €OHICERBHOBEREEN S,
ST E L2 BIEAIE, COREICHKT LI LW
MTHEHIEMOFEMMEITHTEL 720 BNk, HiE
76 T O R HSALIE 2 BREE 1L o> AL v 494 i L2 A
F o ZZIIRD D MR ORI S 7
ET, HWERMWRHEICE 3 ~ 4 cm REOTE AR R
AP TE 5o TN HDRA O E %2 % FH
(IHERR T & 2\, BRI R o 7 1 4
A M ~WRBCEEE AR KA DR 0 5 (REIEH
2010) BULIO BBEA X 2 NS O SR A



W RE BRI > & — BE O PR B X Ao AT I X 2 RO Qg oA il O3l & 52 4T

130.0°E 134.0°E 138.0°E 142.0°E 146.0°E
HY - Iki Island ‘e
Tk
z //r
o =
3 .’
5ﬁo;z 3 !
7y
3km
Okilsiands ~ No.18 ,_no17 | JapanSea
= = !
Z ﬁﬂﬂﬁﬁSNo.w
e
o ~ -  Oki-Dogo Kozushima
4@%’ ¢ BEER HEE o No.1
k' No.3 * No.2
%%, Oki-Dozen :
o, No.4 No.7
S R &R 10km s %
- No.8 No.6
=) o No.9
8 Onbase-jima 2 km
No.16
P Himeshima
v Pacific Ocean BB
z
&
o a1
100 km 2152
No.1,2 #8&i# Kannonura No.11 #mIl  Itayama No.17 =]} Shirashima
No.3,4 ;RIA  Sawajiri No.12 EZi% Ashinoyu No.18,19 AR Kumi
No.5,6 Fb#EIF Sanukazaki No.13 #iT8  Hatajuku No.20  B#R  Takamatsuzawa
No.7 4R  Nagane No.14 #HlE  Kashiwatoge No.21 &Ll Tsumetayama
No.8,9 &S Onbase-jima No.15 T8  Gero No.22,23 [B3riE Motaru bay
No.10 F®DE Yunokura No.16 #HEWS Kannonzaki

6 AMIMRELEBRIIESDRERRER

817 ko CHIEIT & 720 0 L HBF 5415 705
WL 70

5-2-3 FEIREPEDEEH

SN G & L7 ARMIR O B35 2% (No. 12)
EMfE (No. 13) TH A (M6)o 23tz IINLA
WRETIZH 0, B 2RI < 2 5 i 22888 )13
B1oMERETDH72DIHET 5, BIHTA(2011)

&Y, ZolgNoZEE790 m #icB v CREL
FaLT VT A= OBESWESNC VD, 5
BT AREH A I OFERST20 m M A E CHRILL 72 b 0
THY, BRAZECHRE» SEBFNES N 0TI
BesEE b oL T b,

WA, P22 B & HE AL 6 lem B L7 211 5
WA ICRRS 0 EIHEAD (011) KB E, oM
1.0 F BT P K RURBE IS, AT AR20 em 0



SR - AHE 2

WA DB E & b L IRCE B OB HEIKE B S % o
SRS E Lz B Sk RO B & 0 IR 72
D S ABEIRD b O TH Y B HET 5. BIE
A OSFATHIEIE, HE S LT DA SR A 2 B
RAEEmEMoREE L, EEAFHEARL.5 km OH#HiPH
[ B

EHIZ, G E L 72 S IR o B (i LA
FiliofE No. 14) ®d DT, T TIEFEIIHRE
% B & o 7oK R430 m A I O LRI BRI A DY
M9 %, 52, HEE N > 2OV olHA T4 o B4
W HEMEIZ AT TOR300 m OHPHIZ 54 % 72D B
TEATE, KA AL L 7N EEATEE L Co i
THEMbHDH, I IIHHERFIEOTA A+~
BOEE~ 7 < OB & ) TR S RIS A NS 2
BOHFAEL, ZOBEHRPICEBLGIRDOONL, 20D
WIROBIEAIE, oL RBEERICHKTLIOLEM
ETEB72ORMMEIHET 5. ZOMEOREALS
0.76+0.03 Ma D4 K-Ar EHE S Twd (I
JE##2014)

5-2-4 T aEOFEEM

T (No. 15) OEBEAFREIZ, BERET ST
L, IHf A S IR RS F TR IS M & L
THebNAETEAOERE LTS TS Gk
1993)0 TOTEAIE, FLHETH 7 AE % KINET,
HRE, FAFL FRRINELDFIENL LD
P, ZBbr A FOEHFERDITL.5~T75.0 wt% (BIEHE
2014) Th Y, —M B &R, FAEIIE
BEHEEND, SOTEAET B TEHRMCAES
B I E) L 228 o iRk L, 5 gD
g2 & 2 OFRM 2 2 B, S SITRE £ Tl
AP SN TV S, HrEEHE e BuR R L O Fe Bl
R TRIL 72 & O THHRIE A 5500 m (X EREL T W
B 72O L 7,

5-2-5 EEOFEER

Mk (No. 16) &R ULEHFEREOMER) 4km 12dH
D, ZoOderEEicZe & WL 22BN —W 2040 T 5 Hi)
B O K I DA E F IS, BIEA AR &

o TEHEINTWD, 72, IhEtiaiis 35 M~
HEAEED Z OUWFICRKEIZGA T Do IR FE L72HR
WA E Z DR TRINL 72D D TH 548, B DI
THoH I ENLEMIEICHH L7z ZOMOEORIE
AEREME LT, Pimilo BIRrEES, B i,
OB EIM SN, wIhdkfa~A Aot
AERERE L, DUESDS, EMTS, JuN ORI
~RAERUC T TOEBDP S, ZOBREHT S A%
PEHEE SN TW S (FH2008) .

5-2-6 [RIR B DR E

Bl s 213, BB E 2 5 AE940 km O A1 AE
L, BOMEE, MEH, BT, shehidgdt (2
V), B, ABL &I S B EE AT S T w
% (Bl o M 0E T 2 432017) o BB K 7 0 LB A1 12,
FEHIE A (2016) % Suda et al. (in press) 2T, W<
OPDERIIHRER EALFA T IV —TDPRINT VB,
CTTHMMRE LB, 20174E8 H DA DB
2, B TR 2R A KOS D TH %, R
i, BodtmornsEs No. 17) &, HEHOAR
(No. 18-19) TH2 (M6)o FEFLED D DI
OETIED 275, AEEOINE F Thi < MR TRIEL
O/NEEE G EMBHLOBE SR IND Z L2 SR
W¥EE L7ze ARDOBDIZ, WIFhbEHEHOTH
D, FPICERID 2 AHEIRDSIRE T W7o S &
L7z ZoRBE®R (AR ORBEA254.5+0.4 Ma
O FTAERDBHME SN T2 (BEH#E2014) o

5-2-7 BrigENr EDREM

EARIR (No. 20) (&, 18 & WeHbis o> Ry UL R MY
OBEZARNPSRIHP DL LHDO—2TH b, ZDOF
FARCIE LA ) > o TR L AHITNZ £ $ o> B4 O
WAL L, FHICTIRBUSIZERER T v F I R S A
DFEANFIET 5o BIEAIIMNRREEZZELDLD
L, EREAL R CEFICH I AE IR OFROME %
FObohHy, T THNEAT- REHIEEO A7
WERIEATH D, Tz, BIRLHEHE Z ORBROT
o, b L AR oTH L, %
JEITHAEL TV B EADOKRE SREL 5 FEMMEIEN D



W RE BRI > & — BE O PR B X Ao AT I X 2 RO Qg oA il O3l & 52 4T

DLW L72e ORI IO BIEA A 5 130.72+
0.08 Ma @ FT A& S T2 (IE#H#2014) o
il (No. 21) ORBEAEREMIE, REFESFEILHE
DN HOEINTAE (2193 m) »5PEIC1kmbF D
TS T o 721IUEICH D, HE1780~1820 m I2h72 )
BROEEVENT 50 2ug e L2RRAIE, 20
TIGEEDORGITHALL TW2 b O Th ) Bk & H b
L7zo WO RRAZABROKEIRLRE L, MArVE
WHSL ENDIEMERD, ORBILR Uy Ff
B2 EZHEIERLH Ao b oL IET 2 (RN
LM FEAT2009) o #5 IL D B A A2 5130.27+0.01 Ma
DEE K-Ar FAUED R ShTw b (BE#R2014)

5-2-8 HIXDOFEEM

Tk (No. 22 -23) 1%, HEHIEOHRRMFEL» S5
15 km OWEICHY (K6), I TITIZRLEHK O BT
DAL & B L 727V A ) SEACE A S o BRI
DEMT 2 (BHIZ22018), 327 B A E I,
S OIEHER OF LRI R AAS fil), BB (4 T g fi
~H5 7 SHT AN, REPGER (R TR (AL L
NSO 3ODHIRTIRINES N5 BIRAIE, FhZhi
ol AL E AT A 2D ENTWAS (FHIE
72018) 0 SATRR & L HBEAIE, YLITEA (2018)
THE SN BO/MEHE GF /7 i) hEs 28
Vo(b97:%) WRETRINLZZDDTH L, DT
RIS N5 BIEAIIMRIESIAE ClR v 7o Rtk &
L7

5-2-9 FEEE (N7 ML) OFEER

A7 Ml (BB (&, SRR ORALEBICALE L,
#2075 AEHT 2> S VEIE10244F (2 A ) TIR B L 723 KILCTd
% (Kim 2014 : Appendix)o D7 M ILIORBEAIZ,
BWINA SR S A aM & LTl erous 7
RN AT TR W@ L7272 ¢4 < (Kuzmin et al
2002 : Chang and Kim 2018), #AGIIET¥EM & LT
WINDOPHARENIZHHAL Tz dhb, 22
THM AT 723l kHE, BRI RN o B BT o /g FRREf
JECTHRE SN TW2b O TH ) 2 SREULE R FER I
AHTH 5,

5-2-10 HIVNF 7 DREM

WI—T v XOH NN F T EHOZATINF T, NV
AV —, 97 I4FI121%, FNF N Carpathian 1,
Carpathian 2, Carpathian 3& X 4; & % BB 5 B
M35 A3 % (B Z1E, Dobosi 2011). 3 Hi kG & L
2B A%, Carpathian 3ICH YT B ™Y 7 5 4 FHE
DY HIN8y F ¥ M (Zakarpatska Oblast) oIV R
(Rokosovo) TR L 72H DT, Suda et al. (2014) 12
L0, ZNSOBRBAOMIR, RO, TR
TCFEAIP|ME SN TVD, 57T L7z 3 0D 5
2 1 (20229-1 - 20230-1 ; f1#£ 1) FEHITVOFHIO
FRETHRML - 2oL oT, Yo 14 (20239-1 ;
4 1) KRR (Kis) oM TBirED
bDTH b

5-3 EESMTHER

5-3-1 25, BRS, i, #HR, FEOEES
fh s & BB O 9 A (No. 1~9)DRIEHD S B,
FHEE S OB IE & RO BIEA (No. 5~7) 1F, Zofh
DOfpEEE & B E O BRI T, T-Fe,04, Sr,
Zr IZRRZ LK Rb ICRREOHEAAR SN S (F4),
%1% Rb/Sr ' ©X ) BIBECK 5T, RoRN & 1
WD b DH1.258~1.27012xF L, Z DMl b D1%0.886
~0.993CH b, T, L YEWRD/SrlE Lo
WhG & RO BB A ZLE IV —T K228 L, £
fho it ks & BB E o B 2L v — 7 KZ-1& L
72 (F4). 72, MEER L REEORIEL D MnO,
Y, Nb O&EHEER, BERALTHLIEHLS (MnO:
0.07 wt%, Y: 25.4~26.8 ppm, Nb: 6.7~7.7 ppm),
INSOLEZI/EIZ, HAFIEIZBIT 250 & Bk
EORIEAFERZX 5T 5 I EATEBRBEND 5,
b (Gos- -, R (5286, e On
IH) DG (No. 10~14:%5) DS Z T 5,
BE2HDODLD (No. 12) & Si0, (67.88 wt.%) AS—#H)
ZEMAEELTIERRZLL, FLLRb (9.1 ppm)
WCZLWEE»R NS, 72, T-Fe,0,(4.78 wt%)
% Ca0 (3.92 wt%) »—MHM B EEeBEALD
DEFELLECHHMDO AN S, HoA (No. 10) & MG



SR - AHE 2

x4 MEBLEHEOREAOTEESE

No. No.l No.2 No.3 No.4 No.b No.6 No.7
Sample 2889-1 2889-2 2890-1 2890-2 2891-1 2891-2 2894-1
Source Kozushima Kozushima Kozushima Kozushima Kozushima Kozushima Kozushima

Kannonura Kannonura Sawajiri Sawajiri Sanukazaki Sanukazaki Nagane
Chem group KZ-1 KZ-1 KZ-1 KZ-1 KZ-2 KZ-2 KZ-2
n wt.%
SiO, 76.82 76.93 76.88 76.77 76.86 76.67 76.51
TiO, 0.13 012 0.13 0.12 0.11 0.11 0.11
AlO, 12.61 12.62 12.58 12.59 12.69 1258 12.61
T-Fe,04 0.85 0.81 0.83 0.82 0.74 0.74 0.75
MnO 0.07 0.07 0.07 0.07 0.07 0.07 0.07
MgO 0.16 0.17 0.16 0.16 0.14 0.14 0.14
CaO 0.76 0.76 0.73 0.77 0.70 0.69 0.69
Na,O 4.35 437 4.30 439 427 424 425

K,O 3.39 3.35 347 3.35 3.64 3.62 3.62

P,05 0.03 0.02 0.03 0.03 0.02 0.02 0.02

total 99.17 99.22 99.18 99.07 99.24 98.88 98.77
n ppm

Zn 235 24.1 23.2 23.3 20.7 21.9 204

Rb 69.7 69.1 70.5 69.3 74.6 74.8 74.1

Sr 70.2 70.9 66.9 71.8 59.3 58.9 585

Y 25.6 25.7 254 254 262 25.8 26.8

Zr 83.8 81.1 82.1 80.2 69.7 69.4 67.5

Nb 7.3 7.2 7.1 7.2 6.9 7.7 78

Th 29 29 36 31 30 30 29
Rb/Sr 0.993 0975 1.054 0.965 1.258 1.270 1.267

No. No.8 No.9
Sample 2892-1 2892-2
Source Onbasejima Onbasejima

Chem group KZ-1 KZ-1 KZ-1 (n=6) KZ-2 (n=3)

n wt%
SiO, 76.70 76.54 76.74+0.20 76.69+0.17
TiO, 0.12 0.12 0.13+0.01 0.11+0.00
AlO, 12.63 12.59 12.61+0.03 12.64 +£0.05

T-Fe,04 0.83 0.83 0.83+0.02 0.75=0.01
MnO 0.07 0.07 0.07+0.00 0.07=0.00
MgO 0.16 0.17 0.17+0.01 0.14=0.00
CaO 0.80 0.80 0.77+0.04 0.70=0.01
Na,O 4.38 4.35 435+0.04 4.26 +0.01

K,0 3.35 3.35 341£0.06 363=0.01

P,05 0.03 0.02 0.025 = 0.005 0.02+0.00

total 99.07 98.84
in ppm

Zn 23.3 234 23.7+05 21.2+0.8

Rb 69.1 67.1 688+1.7 745+04

Sr 74.7 75.7 71.3+44 589+04
Y 255 26.0 25.7+0.3 26.3+0.5

Zr 776 78.6 80.7+3.1 68.6+1.1

Nb 7.3 6.7 7003 7405

Th 46 2.2 34+12 30=0.1
Rb/Sr 0.925 0.886 0.970+0.084 1.264 £ 0.006

gray fields indicate the indicators for chemical classification

(No. 13) ORMEAIE, M, FML 72 Lyfilk 2 A Bl (0.16), A (0.71) Z2X59 562 L b EETH

T5Y, BOBOLODOFIMEODDLDH Zn kY L, FOMOEyE (0.07~0.24), ANr & (0.27~
WCE& TIO,ERbIZZLWI EHS, Zn/Rb 2 H 0.30), fhaErk - BEE (0.28~0.35) b &KX
WTHOE (1.35) LMt (3.12) #HHBRICK ST 52 TE %V,

ENTE S, EHIT, 2D Zn/Rb T, B2 (10.45),



RO £ > & — BE O WG BELEOE X T8I X 2 BIEA o8 85 Hr O FHil & & 55587

x5 F-FER-FE-

Ta - EEOREAODEEDIE

No. No.10 No.11 No.12 No.13 No.14 No.15 No.16
Sample 2881-1 2882-1 2886-1 2887-1 2888-1 2885-1 2893-1
Source Tohoku Tohoku Hakone Hakone Izu Gero Himeshima

Unokura Itayama Ashinou Hatajuku Kashiwatoge Kannonzaki
m wt.%

SiO, 74.67 75.21 67.88 75.50 76.30 74.03 74.37

TiO, 0.18 0.07 0.69 0.31 0.22 0.14 0.01
Al,O, 1312 1291 14.76 12.42 1213 13.98 14.56
T-Fe,04 2.38 0.73 478 2.53 1.79 113 1.08

MnO 0.08 0.09 0.16 0.09 0.05 0.08 0.10

MgO 0.27 0.09 115 0.34 0.25 0.23 0.09

Ca0O 2.29 0.70 392 1.92 1.70 1.64 051

Na,O 4.36 3.69 492 471 391 392 4.39

K,0 1.55 4.63 0.78 1.35 2.56 3.68 3.84

P,05 0.03 0.02 0.18 0.05 0.02 0.04 0.12

total 98.93 98.14 99.22 99.22 98.93 98.87 99.07
n ppm

Zn 494 27.2 95.1 62.3 33.0 46.7 49.7

Rb 36.5 170 9.1 20.0 46.6 125 85.0

Sr 149 62.6 247 146 109 331 60.2

Y 313 26.0 35.0 41.0 43.0 145 115

Zr 148 61.1 96.4 141 196 115 36.0

Nb 55 94 35 3.7 4.0 99 14.3

Th 0.1 89 <lld <lld <lld 9.0 <lld

5-3-2 TERLESDIAEEER

i B UL &k 43 R I o0 DL U, AR TRy
550 km BENZZHATICAE L CTW5 25, WIhbIHAHE
THY, SBLEORBNIEEEL v, ERETE (No. 15)
ERGIIEE (No. 16 BlEWG) ORBEA DGR R E
F5IRT, £, TS OREHIE, LIZLIZAE
FORE»ORINEE LTINS Z LD BMBETH
T X BAFEM (BEM2014) & [AEE SiO, D54l
1374 wt% THAMEETH D, Tz, THA LSO RIE
HOLFHEZ KT 2 &, HED D DODI)H TiO,,
Sr, ZriZE LA ZLWREAALN S, 61T, Wi
DRIBAIL, TiO 7% L KR (0.01 wt%) TH D,
EHR (2014) 12X 5 HASE2A0 BIEA OLEHLK
DEFEMERTH, 20 TiO,DEHRTHE (Bl
DEBA ST D ENTE D,

5-3-3 RIKSHRORER

Rl B OB, TN EERET VAV E ()
R3TE, TIAh
VEDDDIFFET VAV ED S DIZHRK,0IZE A
(>5.57 wt%), SiO,I2Z L\ (<72.53 wt%) 4E#as
Hb (E6), 51T, TVHYEIZSODILET V—

Z21Z, Irvine and Barager 1971) (2

7 (AL1~ AL5) 2, ET VAV FIF 2L 7 v —
7 (SA1-SA2) IZR4r &5 (BEHIZA2018 ; Suda
et al. in press)o MW HRE L2320 BBAIE, VT
nd Si0, DEHEAT42] wt% M ET, K,0 OEHE
75.22 wt% T CIET A A BIIR G ENb, F72,

TN A ) EDALEZ Vv — T D SALE SA2iF TiO, &
Zr DEFHB/RTXHTE, AR TRIL 72 No. 190 HLE
A0 Ti0,(0.12 wt%) & Zr (315 ppm) ®ZFhZh
DEHREITSA2IL—HT 5. ETDOMDITTEAMMK % K
LTH No. 190K SA2ICX 3 TEBLEER B, —
BT, HEMRETRRL 72 No. 178, AR TRILL 72
No. 190 BBEA 13, SA1E SA2IZH~RT Ca0 IcZ LK
(0.27~0.28 wt%), Zr \2E ¥ (426~486 ppm) 45
Wb, SHIT, TVAVED ALI~ ALSE KL T
b, FRRIZCa0 IZZ LK Zr iCE RS Ao S, §
bbb, T THAH L7z No 17& No. 180k, %k
RIS L D BD LN EDILFE TN —TICH IJE T,

Hr7zte SASE WIHLETI N =T L LTS L72(F6),

5-3-4 BrBEENTEOERER
Bl \r HOBBOZ, FBrig0RBELOHN
2Z L < (<86.4 ppm), YIZ & & (>23.3 ppm)
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*6 REE#® (BB -AR) ORBAOEESE

Locality Shirashima Kumi
No. No.17 No.18 No.19 Chemical group by Suda et al. (in press)
Sample 2331-1 2339-1 2342-1
Chem group SA3* SA3* SA2 SAl (n=7) SA2 n=12) AL1-5 (n=12)
mn wt.%
Sio, 75.39 75.64 74.21 7468+029  7480%023  72.02x051
TiO, 0.10 0.11 0.12 0.15+0.00 0.12+0.00 0.21+0.04
AlLO, 12.00 11.90 12.76 1282+0.09 1275+003  14.08%0.38
T-Fe,04 1.78 1.88 1.96 212+0.06 1.97+0.01 224+0.15
MnO 0.04 0.04 0.06 0.06 +0.00 0.06=0.00 0.06=0.01
MgO 0.03 0.03 0.03 0.03+0.01 0.04+0.02 0.13+0.06
CaO 0.28 0.27 0.56 0.59+0.01 058 +0.01 0.72+0.03
Na,O 433 453 422 423+0.05 421+0.02 434+0.14
K,0 5.08 473 522 517+0.04 512+0.05 5.79+0.22
P,0; 0.004 0.004 0.01 0.01+0.00 0.01+0.00 0.02+0.01
total 99.03 99.13 99.15
n ppm
Zn 173 159 778 830+0.8 788+09 62.2+86
Rb 309 280 228 217+3 224+5 201555
Sr 0.8 0.3 14 1.1+03 21x14 88+6.9
Y 799 76.0 52.8 51.1+08 512x06 39.3+55
Zr 426 486 315 3985+225 3175+45 381+30
Nb 116 110 74.1 771+10 788+0.8 60.3+10.9
Th 26.0 25.7 239 266+08 266+09 23+18

* ! chemical group newly defined in this study.

gray fields indicate the indicators for chemical classification

Y oh, Sr/Y Wik, %7 Db 0$%0.02~3.47
WL, Nor&EDDDIE6.89£6.95TH 5 (B - K
NI2019) . STk e L-REHO Sr/Y ik, F 7 g
(No. 20 BRI £%0.97C, A x4 (No. 21; #il)
P36.52TdH 5. MH - I (2019) BSEDIZNr HDOE
BOOMET7V—T (Ms) &, 2HOGHHELI%
72, TITHMLIERESIMAT, 4%, Zofbrr
V—"T7 Ms DALFAE & FEHERE 2 R ST TWLE
V5o

— 5T, T o BBAE, BRS8N O & SHE
BHESIN, FICSrOEH®IZ1.0~86.4 ppm £ T
DIEVHIPAZRL, COSTrOEHFREZFELR/EL L
TIEDALF TNV —T gD 5T 5 (BH - &I
2019) 0 ARG L L7255 7 WD FAR I TERIN L 72 B0
£ (No. 20) @ Sr &4 #1331.5 ppm TH 0,
LM — T 2LV —-TIX T L 02 TH D (%
7)o ILF#EZ V=TT L 021%, &512T-Fe,05& Zr
DEHRETRSTHIENTE, SR L-BEA
DN OfLFERIKIL, ALFET V=T TIZ—HT %,
CoRmBIROEIE, ¥ 7 Vv —7M (Sr:46.7~
61.2 ppm) DEHTHY, SHIL¥TNV—T T b

D

FTHIENTTIIREINTWS (B - K&JI2019), &
DOHIBN VB A 25> S W SCRHR IS 2 5 B0 5% <
WEsnTsh (BLaBEWEIARAARL993), 5%
EHFN R BRMAE TR ONZEADEDZ, RO
HIEA ORI OV T ORI R 2175 LEDSH S 9 o

5-3-5 HBRXOERES

RIFEZEOBBEAIL, WFhd TV ) SIS L,
BEHIE2 (2018) 12X D 320D T V—THED S
N Group 1, Group 2, Group 3¢ /RENTW5E, 2
T, 4%, HAVESKO BRAFER (LY 7y —
TEED TV DI, Zhb it ENZFNIKI-1, IKI-
2, IKI-3& H2 IR LT L7z (£8)s ThH DML
TV — T ORUEE & Mg & L 72 iR o B
(No. 22 - No. 23) OALFMIE % LT 2 &, BLiliR
DB IKI-30LE 7 v — FIHS§ 5 2 &b
%o ZOIKI-3ISHIYS T 2 BIEAIE, BILiRD 5 RH
FNC AR THRIT60 m BEN 7z, 46/ 0T BE il o Mg HE A
KBV TAIAETO/E LTHEL, b otigo LR
HEEOTAEFE TN —TTHLEHEZ b,
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®7 Brg @RR ENsE (B OREROEEIE

Locality Takamatsuzawa . Tsumetayama hemical or
No. No.20 by Su dgkalle]gn(c)?}o%{g?g (2019) No.21 guga a%;:%)é O(;ll?a\?v};
Sample 2883-1 2884-1
Chem group T T (n=9) 02 (n=3) Ms Ms (n=2)
in wt.%
Sio, 76.20 77.00=0.68 76.61 0.3 76.25 76.86 £ 0.31
TiO, 0.11 0.11x0.01 0.10+0.01 0.16 0.16 £0.01
AlO, 12.57 12.69+0.13 12.62+0.06 1244 124+0.05
T-Fe,0,4 0.82 0.82+0.02 0.73+0.03 094 0.92+0.01
MnO 0.08 0.08 +0.00 0.08 +0.00 0.05 0.05=0.00
MgO 0.10 0.08 £0.01 0.07 +0.01 0.15 0.15+0.00
CaO 0.60 0.59+0.02 054 +0.03 0.76 0.74+0.01
Na,O 378 371013 3.85=0.02 393 3.92+0.02
K,0O 494 507 x0.21 485+0.04 421 421+0.00
P,05 0.01 0.01+0.00 0.01+0.00 0.02 0.02+0.00
total 99.21 9891
in ppm
Zn 25.1 262=0.6 292+15 31.0 304+0.38
Rb 223 225+10 2175+105 105 1055+25
Sr 315 279+54 221x70 122 115505
Y 326 334=15 344+18 187 16.7£0.0
Zr 97.8 98.0=21 90.3+0.8 109 102+1
Nb 124 121+06 119+1.0 78 64+0.3
Th 202 227+11 204+19 6.0 7005

gray fields indicate the indicators for chemical classification

®8 Tk (BiLEF) OREGDEEDIE

Locality Motaru bay

o2 %023 i groun
Sample 2644-1 2645-1
Chem group IKI-3 IKI-3 IKI-1 (n=8) IKI-2 (n=5) IKI-3 (n=4)
in wt.%
SiO, 72.35 72.25 76.07+0.19 71.93+0.17 723+0.18
TiO, 0.11 0.11 0.07£0.00 0.13+0.00 0.11+0.00
Al,O; 1393 13.85 1251 +0.03 14.18 +0.04 13.95+0.05
T-Fe,04 1.89 1.89 1.04£0.01 215001 1.89£0.01
MnO 0.08 0.08 0.05+0.00 0.09+0.00 0.08 £0.00
MgO 0.07 0.07 0.06 £0.01 0.08 £0.00 0.07+£0.00
Ca0 0.61 0.62 0.49+0.01 0.64 £0.00 0.62£0.01
Na,O 4.86 481 4.04£0.04 5.04 £0.02 4.73+0.14
K,0 5.23 527 481+0.03 522+0.01 535+0.24
P,05 0.01 0.01 0.01£0.00 0.01+0.00 0.01+0.00
total 99.14 98.96
in ppm
Zn 80.7 79.8 338+04 102+0 80.8+0.3
Rb 190 192 294+ 2 209+1 185+1
Sr 6.7 7.1 44%06 44+04 76+0.2
Y 455 46.1 414+08 595+0.7 450+0.8
Zr 252 255 101.0=2.1 295+2 249+4
Nb 75.0 758 66.6 0.5 102+1 814+09
Th 19.1 184 449x10 223%08 20.7£0.3

gray flelds indicate the indicators for chemical classification

5-3-6 FEEE (N7 ML) OFRER 5 BEARARDZ {13 PNK-14 PNK-2Ic X5 &h b
AR NI RICBIT 25 b 18 0 B EE (Chang and Kim 2018). Z#5 3 2Dfb% 7 IV — 7%,
G, PNK-1, PNK-2, PNK-3® 3 2Dt 7 ) — 778 Rb & Zr O &4 8 TX 525 #E T, 412 PNK-20 Zr
EH SN (eg, Popov et al. 2019), X2z MUIZH RS D& E131000 ppm B2 (1430~1961 ppm), HifiE
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£9 A7+ (Paektusan) DEREFDEESAE

This

Analysis study: ref. 1: NAA ref. 2: ref. 3 : LA-ICP-MS
WDXRE LA-ICP-MS
Chem group PNKI1 PNK-1 PNK-2 PNK-3 PNK-1 PNK-2 PNK-1 PNK-2 PNK-3 PNK-3
in wt.%
SiO, 74.04
TiO, 0.13 0.12 0.30
AlLO, 1297 1277+091 1092+1.1 1547047
T-Fe,0O4 1.61 154003 423+014 5.29+0.09 112 4.31
MnO 0.04 004+=0.00 011003 0.13+0.00 0.04 0.13
MgO 0.09
CaO 0.55
Na,O 417 414+012 512+031 562+0.15
K,0 5.25 505+034 469+037 543=0.10
P,05 0.01
total 98.86
n ppm
Zn 91.3 111138 2459 13915 95.2 284
Rb 239 236+9 302 +28 132+5 226 307 226 352 133 111
Sr 321 28%6 <5 <5 20.1 11 280 38 16.0 29.8
Y 52.1 422 96.2
Zr 240 251+12 1430%313 506%19 201 1483 260 1961 600 507
Nb 72.6 837 169
Th 225 275+09 338+78 52+05

ref. 1 : Popov et al. (2019) ; ref 2:Chan and Kim (2018) ;ref 3:Kim (2014) ; NAA : neutron activation analysis

PED S HARFIBICHT CHERT 2 BIEGOHRT, 2
LCZr CEECHEMIH 2 (£9). TSR L L-HE
W DR TR ERITATH 205, SHEZZT 2 I
9% & Rb 75236 ppm, Zr %3236 ppm T PNK-1D72%
FMEOHPAIZH ), TOMDOICHEOLFEME % L L T
b PNK-LZHMT % (£9)o <7 MIDEEAIE, #
Ew Y 7 COEES 7z ICP-MS 4712 & 2 w5
W% C REENRTWAZ DD, 4%, ZORKZ
ICP-MS ToAT L, i BFICHE D & TPNK-LIZHHY
T5b0h, SHIHERTENT, TN R ET
DA ST S 7z BMEA B 25 0 JEE B % 17 9
B PNK-1D3k#EHE & L CTHIHTE 2L D 5,

5-3-7 AWNNFT (27347F) OEER

WDXRF {2 & % & &= 75 #T % 47 - 72 3 ¥ @ Carpath-
ian 30 BWEAT O FATEZ RIOIC/R T, &5, Ny
HY)—FETHT I - A NVF %A (Centre for
Energy Research, Hungarian Academy of Sciences)
TOMZET v <85 H (PGAA : Prompt Gamma-ray
Activation Analysis) 2 & 5 Carpathian 3® 2 % f#i
(Kasztovszky et al. 2008 ; 2019) % £10IZ/R¥, 2D
PGAA IZBIEA Z IR T A TE B 720, I

INF 7 # b @ Carpathian 1~3D BIEH 11X, JFI2Z o
FHEILL DL OGP AREINT VS, T2 TH
# 9 % Carpathian 3¢ WDXRF & PGAA |2 & % 4 #7
OB EEILRICR SN 555, WDXRF (2 & %45
Mrfiild, PGAAIZX 20 EOHPENTSH 5, BIE,

%10 AHJVLNFF7 (Carpathian 3) DEEADTEEDITE

Analysis  This study : WDXRF refl : ref. 2 :
Sample 20229-1 20230-1 20239-1 PGAA PGAA
in wt.%
SiO, 70.90 70.66 7097 72.6 70.6-72.6
TiO, 0.22 0.24 0.22 0.221 0.210-0.260
AlLO; 1453 14.59 14.42 135 135-15.3
T-Fe,0; 290 3.00 2.83 2.72 2.72-3.09
MnO 0.07 0.07 0.07 0.07 0.074-0.091
MgO 0.35 0.39 0.32 <lld
Ca0 228 2.38 2.22 2.17 2.17-245
Na,O 3.75 3.73 3.76 392 3.16-4.30
K,0 383 3.79 3.36 413 3.81-4.00

P05 0.06 0.06 0.06
total 98.89 9891 98.73
n ppm
Zn 53.3 53.6 54.1
Rb 160 159 162

Sr 201 205 199
Y 26.7 26.7 270
Zr 203 200 203

Nb 12.3 12.8 124
Th 115 11.6 13.0

ref.l : Kasztovszky et al.(2008); ref.2 : Kasztovszky et al.(2019);
PGAA : prompt gamma activation analysis
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Carpathian 31238 W Ti, EDXRF % PXRF % 7>
RIRH A SO ER I AER S o2H ) (Bl 21,
Hughes and Ryzhov 2018), WDXRF iZ & % E&5H47
HE IS DOFRBETORGERF N OMEHETF—2 & LTHE
BThHH)o

6. ¥&&

A6 i 2 DAL ML 20 TR o A K FA
(Pearce et al. 1984), FRlES#, &k, ~7 MlioHE
HOAFM (Chan and Kim 2018) & 4#ifliz, o
o IEORRAOGHEE L HITTay MLz (K
7)o %P, <7 MO PNK-3ix Nb OLFEHED R W72
® PNK-1& PNK-20A%Z/R L TWhb,

bR B4, 2k, N7 MUORBEAIE, wihd 7
L — MAEIOIER Y (with-in-plate granite) OHLHHH
MiIZ7ay bEN, ZOMOMBOREAIET T, X
IR DAL (volcanic arc granite) DS HEIBIC 7
Oy hENL, BATIIRIC XL B2 A% ME (BE#2014) %
ZHLTYH, 7L — PAMOIER S OILERE & 7o
BEAOENZ, HAFE»OHEEETEINL=
DOREWICRON L, §74bH, Nb+Y OFH &
83 ppm UL L, F2IEZNbOEHEEHN ppm ML LR
Wad, T THREER, &Sk, X7 Mhlowgh

1000 g

syn-collisional granite with-in-plate granite

!O‘:"@“;&: 2
i ;  Paektusan;

- 4 / ~~{ PNK-1,PNK-2
100 £ v j Iki; IKI-1, -2, -3
/: # i/ oki-Dogo;
[ \ +| SA1-3, AL1-5
g_‘ [ Kozushima +
o | Onbasejima +
o Hatajyuku i
o - Ashinou E
Kashiwatoge %
10k Yunckura
[ Itayama ocean ridge granite
L Himeshima
[ Takamatsuzawa
[ Tusmetayama
[ Carpathian 3

volcanic-arc granite Pearce et al. (1984)

o 100 1000
Y + Nb ppm

7 TEREOHRGICED BRI EREROILZEER

PEFHEETEHDOTHLEHZL, SHIT, b
DOHRTZr OEHENEEIZENI000 ppm Z B2 5 B
DX PNK-2ICBR 5N 5 (¥£9). Sr &A=, PNK-1
(20.1~32.7 ppm) O}, Rk EHRLEHEDO DD (0.7
~15.6 ppm) ICHTHEHW (£6 - 8+ 9)o Mn0O/
T-Fe,03ltid, Bl (4.19~4.85) OFAs, Bk E%
(2.30~3.03) XV HEw (K6 - 8), T4&bb, 7
HOIWCERERAONb+Y R Nb DEHFET, ThHDT
L= MO ERA e TENE, S5 Zrofsh
w, SrOE AR, Mn/Felb# HHWCT7 L — PRI OE,
fRil, <7 MUOBEAREZ, TRENFET S I &A%
BETH D,

DL BTV — MNEIOTERE A% R - 7 BRI
DRET B EEMIZTE, REER, X7 MUICERLR,
Z DA H AT 5 o> BRREA JE RE 3t 0 B A DL
i, WIS KIS S 5, 58, 2 OXKILIE
ORREAFELZ N RICX G TE IRELRFEL, T
T2V O DK & BEREIICH , B4 ISR A AR D
RN ZREEDZREE L TWFET, J)EH
PsE K RN 2 BREARA RO EREATE S L
EZTWwh,

7. SHROFE

BUE, — M7 e ol 2 /R EME T, Bk
® @ EDXRF /v 7 14 —# @ XRF (PXRF) 12X %
PEBEGMDRRICR ) ODOH D, ZOERE L YRR
FNCEHFOMIEDO BB STV L 2Dl D,
l&#e &, WDXRF IZX 2RI WAL S
V=T DX EHFIEOREZITV, ThOHDRRE
EDXRF IZ & 2P @& i o n - BRI R A SR O
FEHH B OFEEICKM S ELLESlHAH (K1), [
K12, EDXRF (2 & 2 EREMFI B o R o2, X0
FERE 22 7 — & SRR BIBER LIELIEH 5,
DX ) BREEWICHIET 57202 MR r — Vv To
/38 © EDXRF %° PXRF & 0 b BR§ R CIERE 2 45
M ASWT fiE 22 LA-ICP-MS & & 2 JEUpE Hk B 3 oo L — 5
AED, FHRFISED TWLBEXHAH (K1),



B FHAE A -

BHEKRFEBRER AN v ¥ — T, 20114F 12
WDXRF i SN TLR, BBOaoERMeLd
VB O 5 R O U & B O REIZ O W T H I
DHATE 2o BUE, BAMIIESRNL2EBEAEA
kL, EDXRF % PXRF CHiifEICFIHTE % X 912
TLZWRET, BRI LIC/$y r—I{bL, WDXRF
DERSHE & HITF—F X—21{LL, 20214EEEHIC
TV I4 Y TRMTATETHS (M),

E3

1) HROZEHZIIBIT 2 [EE#] &)k Ef ]
BT %G L THR] 2BKRT 2560555 5912
Bf'z‘th) Bz, BREAEEM L V)RR, HESN
GREEAO [ 2FRL, —hT, REARAHO
JEEEH & v ) FAE, BREA & W BEa o [k
HIRLTWw5, EHETIE, HEF%EZ [source]
THY, —FTH#DHEKIE provenance] & 7% %,
ZO7D, FEME V) FEEORERR, HKFED source D
FFRICIZEFEEPNLETH S, EHIZHEFED [sourcing
X, Cambridge Dictionary 2 & % & the act of getting
something, especially products or materials, from a par-
ticular place & FHWI &N, § %D b [sourcing study]
SR ABOAERAM OMAFIEE) (procurement) 2B

LR EERTHZ &5,

2) HOGX WO X 2 e Ao ST, HEW
WCFEILHR I TRL, ZOHEFHEAT00 wt% (2
BN ERRTI LI R>TWD, F72, ki 3MlioEE
1L (T-Fe,0;) OAERITRL, 2Mliogk (FeO) &
3ok (Fe,0,) &M ZIURTHEE, OFE G
KERE) THILEFHV SIS,

3) B - LR (2015) Tl WA 5 RE Hb 0 BRI U 72 LI
ADEAE [EMME] & TRM] obdDIZXF L7z,
WEAITBT B &, fbh - B - EREmICO W
T, ZNODPFEHEL TR TRREhAZ 2R,
PP L L, EROPBAEFAEL TV LR ERR 5T
B ENIzZ L E2RTHETH S (b HimEEER
H4x1996), MH - & (2015) Ti¥, ABIHEBILIATIC
TR S M- B 4 BRI E S 2 BIRAICOWTIZE
T [EMME] &L, ABGB)LARE IS B AAREEL A THEEL
BT REES D B b O Mtk L LCX L7z,
T bbb, HREHDH OME LA AT O RIRA I,
MR EEER KEETOBTH - THETHMMEE L
720 F72, FEWHFIIBWTHEBEMISMA &5 primary
source (I HIPEE FEHL 12, secondary source (& 5%k
JEERICHY T b0 L Lz,

4) KIOFE CHERE L 7238 2 & o 72 KISR0 2 &
(T RS 27 T B 4 25 L 23 1996) o

AHEZ

REF7EIE, WHRKFEEAIEYE v ¥ — 52 [WDX
W2 EBAREMRBOREERESI L, EDX L3
B w260 IR B 25 o0 JEURE M ) B Tk o B %
(20194E12A 16 H ~20224E3 A31H) | 123DV THEM L 72,
7z, JSPS BFE: (19K01128, 19K21651) DBhE % %) 7z
LDTH5b,

5ACHER
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No. Sample Chem group Source Occurrence Long (°N) Lat (°E)
No.l 2889-1 KZ-1 Kozushima Kannonura primary(surface) 34.22436 139.17103
No.2 2889-2 KZ-1 Kozushima Kannonura primary(surface) 34.22436 139.17103
No.3 2890-1 KZ-1 Kozushima Sawajiri primary(surface) 34.21887 139.13276
No.4 2890-2 KZ-1 Kozushima Sawajiri primary(surface) 34.21887 139.13276
No.5 2891-1 KZ-2 Kozushima Sanukazaki primary(surface) 34.20944 139.17056
No.6 2891-2 KZ-2 Kozushima Sanukazaki primary(surface) 34.20944 139.17056
No.7 2894-1 KZ-2 Kozushima Nagane primary(surface) 34.21139 139.17389
No.8 2892-1 KZ-1 Onbasejima primary(surface) 34.18639 139.07750
No9 2892-2 KZ-1 Onbasejima primary(surface) 34.18639 139.07750
No.10 2881-1 Tohoku Unokura primary(surface) 38.63892 140.70450
No.l11 2882-1 Tohoku Itayama secondary 37.90185 139.41458
No.12 2886-1 Hakone Ashinou primary(surface) 35.22139 139.04611
No.13 2887-1 Hakone Hatajuku primary(surface) 35.21778 139.06028
No.l4 2888-1 Izu Kashiwatoge primary(surface) 34.95583 139.05444
No.15 2885-1 Gigu Gero secondary 35.80558 137.29423
No.16 2893-1 Himeshima Kannonzaki primary(surface) 33.73126 131.64255
No.17 2331-1 SA3 Oki-Dogo Shirashima primary(surface) 36.33868 133.28345
No.18 2339-1 SA3 Oki-Dogo Kumi secondary 36.32154 133.23442
No.19 2342-1 SA2 Oki-Dogo Kumi secondary 36.32197 133.23246
No.20 2883-1 T Kirigamine Takamatsuzawa primary(surface) 36.16389 138.17861
No.21 2884-1 Ms Yatugatake Tsumetayama primary(surface) 36.04231 138.31718
No.22 2644-1 IKI-3 Tki Motaru bay secondary 33.72579 129.68405
No.23 2645-1 IKI-3 Tki Motaru bay secondary 33.72689 129.68423
20229-1 Carpathian3 Zakarpatska Rokosovo secondary 48.22826 23.19027

20230-1 Carpathian3 Zakarpatska Rokosovo secondary 48.22967 23.18628

20239-1 Carpathian3 Zakarpatska Rokosovo primary(outcrop) 48.23829 23.18453
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Precision, accuracy and quantitative analyses of geologic
obsidian by WDXREF in the Center for Obsidian and Lithic
Studies (COLS), Meiji University

Yoshimitsu Suda * * and Nobuyuki Ikeya *

Abstract

Quantitative analysis of geological obsidian by wave-dispersive X-ray fluorescence spectrometer (WDXRF) had
been performed at the Center for Obsidian and Lithic Studies (COLS), Meiji University since 2011. Using the quantitative
data from three standard samples of rhyolitic compositions (SRM278, JR-1 and RGr) analyzed from 2014 to 2020, we
evaluated the precision and accuracy of the quantitative data of obsidian by the WDXRF analysis. In addition, we newly
performed the quantitative analysis of geologic obsidian from Kozushima, Onbasejima, Yunokura, Itayama, Ashinou,
Hatajuku, Gero, Himeshima, Oki-Dogo, Kirigamine (Takamatsuzawa), Yatsugatake (Tsumetayama), Iki, Paektusan and
Carpathian (Ukraine) sources by the WDXRF method. We are now compiling the quantitative data of geological obsidian
yielded in the COLS laboratory, together with the obsidian specimens and their detail localities and occurrences. These

will be opened as an online database to utilize the provenance study of obsidian artifacts for archaeological studies.
Keywords: obsidian source, WDXRF, quantitative analysis, Japanese archipelago, Korean peninsula, Carpathian
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Reconstruction of a timberwork remains used for processing
of horse chestnut fruits

recovered at the Akayama-jinya-ato site, Saitama, of the late
to final Jomon periods

Keisuke Miyauchi ' *, Ryuta Kobayashi * and Shuichi Noshiro *

Abstract

A timberwork remain recovered in the western lowland at the Akayama-jinya-ato site, Saitama, of the late to final
Jomon periods was called as a processing facility of horse chestnut fruits and was known as an example of an acorn
processing facility of the Jomon period. However, since the publication of the excavation report of this site, few analyses
of the remain have been carried out. To reconstruct the structure of the remain, we studied original excavation plans and
photographs. Reproduction of the original structure revealed that the remain consisted of a reservoir part and a processing
part similar to other contemporaneous timberwork remains. Identification of used wooden pieces revealed that Castanea
crenata was used for the stakes and main frames of the processing part, but that other taxa were used for the frames of the

reservoir part.
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High-precision analyses of lithic raw materials to identify
sanukite and aphyric-andesite sources through magnetic
susceptibility

Yoshikatsu Nakamura' **

Abstract

Sanukite and aphyric-andesite are volcanic rocks like obsidian that are easy to work. Therefore, they are important
raw materials that are often used for lithic tools in areas without obsidian.

Sanukite and aphyric-andesite have strong magnetic susceptibility, with the numerical value varying with the
location. Using this quality, a research method was developed that estimates the place of origin of the raw materials
based on magnetic susceptibility. Magnetic susceptibility changes depending on the size of the object being analyzed, so
magnetic susceptibility will be different for the same stone if the size is different. Therefore, magnetic susceptibility per 1
gram was used.

The magnetic susceptibility of sanukite and aphyric-andesite throughout Japan was compared to generate standard
values. The raw materials were examined using a stereo microscope to clarify the characteristics of the stone quality. The
place of origin of the raw materials can be estimated through comparing the combined magnetic susceptibility and stone
quality characteristics.

This is a useful source estimation method because of the ease of analysis without destroying the lithic tool.
Keywords: lithic raw materials, source estimation method, sanukite, aphyric-andesite, magnetic susceptibility
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Reexamination of Shirataki type microcore

Yoshiaki Kurishima ' *

Abstract

Development of microlith culture is seen in the final phase of the Paleolithic all over the Japanese archipelago.
Various forms of microcore composition are known especially in eastern Japan where many sites of this phase are
discovered, characterized by Satsukotsu and Shirataki types of microcore by Yubetsu technique in the latter half of the
phase.

While production of microcores by Yubetsu technique, especially Satsukotsu type, was known to exist in Honshu
region, distribution of Shirataki type microcores were considered to be limited to Hokkaido for a long time. However, the
existence of Shirataki type microcores is confirmed not only in Tohoku region but as far as Chubu/Kanto regions in recent
years. In addition, it is important that Shirataki type microcores are often accompanied with lithics of Mikoshiba lineage
(stone axes or spearheads) suggesting a high possibility of the lithics including the microlith undertaking the transition
from the Paleolithic to the Jomon period.

This article discussed Shirataki type microcores excavated from Honshu region, and pointed out the possibility of
localization in the region, rather different from the technological characteristics that have been advocated in the past. In

addition, it was inferred that such technological characteristics were diffused from Honshu to Kyushu.
Keywords: Microcore, Shirataki type, Mikoshiba lineage industry, Yubetsu technique, Horoka-type
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Geological obsidian acquisition behavior from obsidian
outcrops in the Shinshu area:
progress report of re-examination project of the Omegura
site part 2

Takashi Suto'** and Nobuyuki Ikeya *

Abstract

Since 2017, the Center for Obsidian and Lithic Studies at Meiji University (COLS) has systematically conducted
obsidian provenance analysis of the Upper Paleolithic assemblages from the Omegura site group, which were excavated
by the Shinshu Loam Research Group in the 1970s. The project has newly constructed a source discrimination system
using ED-XRF spectrometry at COLS. This paper presents a preliminary result of the provenance analysis of the Omegura
site group.

The Omegura III site, characterized by intensive manufacturing of Omegura-type stone tools is located close to the
obsidian sources densely distributed in the Central Highlands, Shinshu region. To elucidate the characteristics of behavior
for obsidian acquisition that was significant as the initial stage of stone tool manufacturing, obsidian analysis of Omegura-
type stone tools found from the site was conducted.

Reconstruction of the manufacturing process at the site apparently indicated that obsidian of tabular or columnar
breccia was preferable and suitable for the blank. However, it is impossible to collect breccial obsidian brought to the
site in the Omegura River Basin near the site. The results of provenance analysis indicated that these raw materials were
instead collected at the outcrops of Suwa area located more than 3 km away from the site beyond the central drainage
divide on the Pacific Ocean side. The question, then, is why did stone tool manufacturing with the Suwa obsidian
deliberately occur in Omegura III rather than in sites of Suwa area close to the outcrops? Further research on behavior of

regional groups employed for the obsidian acquisition based at Omegura III will resolve the question.

Keywords: Omegura III site, Omegura-type stone tool, obsidian provenance analysis, obsidian acquisition behavior,

Suwa obsidian
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Provenance study of obsidian from Kosakayama site in Saku
City, Nagano Prefecture

Nobuyuki Tkeya ' *, Takashi Suto ' and Sadakastu Kunitkake *

Abstract

The Kosakayama archeological site in Saku City, Nagano Prefecture, is located on a mountain ridge to the east of the
Happusan sites, which are well known as the manufacturing sites of black glassy andesite. An archeological excavation
conducted in 2020 unearthed the stone blade tools made mainly from black glassy andesite at the earliest stage of the blade
tool industry on the Japanese archipelago. This paper reports the provenance study using X-ray fluorescence spectrometry,
which was conducted on 60 samples of obsidian, accounting for about 14% of all the lithic tools. The results determined
that 51 of the samples originated in Tateshina-tsumetayama and that two originated in Wada-takayama, but the provenance
of seven samples could not be determined. The Tateshina obsidian sources are distributed on the Yatsugatake Mountains,
which are about 40 km southwest of Kosakayama. In addition to these results, the approximate range of activity of the
earliest blade toolmakers of Kosakayama can be shown by revealing the sources of the stone materials such as tuff, jasper

and so on.
Keywords: Kosakayama site, blade tools, obsidian identification, EDXREF, Tateshina-tsumetayama
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NIIARLTH XTI XTI, A~X3IE, vavsyr
RIBRE, BELAME S OEADD o EHEIRS N
Twe, EARMIZRZ VRN *E, arJ/aF 7
i, EF/FRBLVSLREAPFEIGEREI N TV, ]
AL A, T % &b TERm 2 BRI E A
THhBE, 7)H45% & ZITEHE HD, DWThHNY
FEHN13%, WXV HID8%, AFTFIEIF THIA6 %
Tho.

PRIEE & AR, T ORI W5 L, RARDH
RVARZVEFE, AIVFTXFTE, AR,
tavy YRV =Yy FRIERASHE RN T
By, fivkEFHLTVWE (M2). —F, @Akor
VRaFIlEaF I, Ny FENY R, AN
XE, I~V TRI<VTHEL, NV N, BT XER
EIXERASIZIZEROTHY, ZTROHOETIERL,
£ D RVEBEORM & Tz, SRIICEREI R
GEHSPZ VL 00, 7 ) IIHERROK RS S O
U & 9 AWk £ TolEp R S hiz.

4. EE

T Z T & RO - A S, RIEIRR

WA JEPE M BB A5 1 5 PRI D A ORI O
TR 5. EAM® ) BAUCIEH LR R, A

1 EBEREZEAFRERENSE 1 SREMA,SHE U AHRER AN, MIMORIE

it Z4 B4 BES FER? +ARkH BN 2IM UM Bh 1) %
h<wwh Pourthiaea villosa (Thunb.) Decne. /XS H 4 2 6 7.7%
HooE (L) Prunus 5.1, NZH 1 1 1.3%
a4 Castanea crenata Siebold et Zuce. 7 30 3 2 35 449%
dA+ZWI+ S8 Ounercus sect. Prinus THH 5 5 64%
N2 B/ S XE Alnus sect. Gymnothyrsus AWES ) 1 1 2 26%
bPAVWE S Betula PaVAWE o 5 10 10 12.8%
VRUTBIRTH  Carpinus secl. Distegocarpus AW S ) 1 1 1.3%
IRVTE/ARVTH  Carpinus sect. Eucarpinus IAVES > 1 1 1 3  3.8%
e Euonymus —URER 1 1 1.3%
P ES Cornus ef. macrophylla Wall. TXxH 1 1 1.3%
A/ *¥E Vaccinium WU 1 1 1.3%
N FE Sywinga reticulata (Blume) H.Hara EVEAR 2 2 26%
LASHFUFT®R Callicarpa YVH 2 2 26%
EF/XE Hlex EF/FH 3 3 3.8%
HRZzZ® Viburnum HeZX=H 2 2 26%
E3vyvRsE Lonicera cf. gracifipes Mig. ATHAZFH 1 1 1.3%
F_IYERE Weigela A1HXS5H 1 1 2 26%
Bt 13 1 57 1 3 1 2 78
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1
| I
. = ) = 150]l = - 16b)
[ 2 gl R AR HE B ES 1 SR A & IR L KM oifEs 5, 14 7)) (1: NAG-22825, 2:
NAG-22822, 3:NAG-22843, 4:NAG-22864), 5: 4=y H (NAG-22810), 6:a3+ 7lm2+ 74ii (NAG-22866),
Tiny / xEov 2 X (NAG-22872), 8437 ¥JE (NAG-22828), 9: 72> FlEA 2> 7Hii (NAG-22863),
10: =% F% (NAG-22888), 11 : i FA (NAG-22867), 12: A7 9 F ¥ 7 (NAG-22813), 13: %
F 7 %% (NAG-22868), 14: A~ A 38 (NAG-22809), 15: tav ¥ E 78 (NAG-22818), 16:

Py =y
¥IE (NAG-22854). Whubk: « #H, a: Bilif (R —b= 200 pm), b : EEENTH (A% —L= 100 pm).,
2 EERFEOFREMENE 1 SHRELL S HE L AN OERETE.
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e MR A R BB & 0 AR ORI TRIRS h
MILENT, 1 5RWALICH >TIbhEEZ LN
T2 (B E B A MI#2020). — 5T, LA
HWTWD 27 ) D45% &) IRIZFERTH ), 2o
BREATOAT-OWRETEIC DWW TIE S ORI BT B Al
WMosAi LIRS 20 EH D, 2T, RHEICBT
B O B L OREW 2550405, % 1 5k
O LA OB OV TEET 5.

FFHRMROTFHMN 2 5Am0H/WTAHALE, HRIED
AeilEE 2 S IUN £ TORMGIE, TN (BT, W
Wiaig) &, wvilay (3dy), Py (R, ARDe)
BEA (EBEW, B, (RHE) 042K 5EhT
Wb (FRIE#2017). BREBEROKEFETFEI XS T
AUERME L T AW (L) LhoTRY, Thb
REAE T A BEREMKICEDNS. ABDE 572
FAL W ERELT, BUEOSBEEMZ0T 5 5 kL
BN R RETIE 7 TSR EREE S L E 2 oh
TWaD, EBIZTFHAL W oZdei o % 5 i L
WOWMFE - HEESETH D, hIREFTIERS 7z
LT FHid v, F 72528 90004 151 LLRE D fERy
DHREBEARTH, THEBIEMVPLZET 2 0EER
BCH HABMICHONTBY, BohRifics iy
DR %EENOIFIEIFIHBOEETHS (Ooi
2016). F722 VR - VAR - TNNVARBOERD
REILATIE, etz LERcb T rcLET 5
DHRTHD. TH)LIHnrobEZLE, RHFRORILE
&, SRtV TEARWICaFTE I ; THE & F4E
ELHMRICEDRTWT, ZANPEET THRVYTWnS
EEZLND.

DT RIFIEIZ BT B A O T 554 1O TGRS
5. RHEOGE D S LI B 2 KRR O Tt 55
Al (1961, 1962) 12X o THEMICHHR STV
%. G (1961, 1962) (EREFEpILHORR ED 97
Af & i o 7 A FTCIRIOM OV b2 FREL, 0
HUZ MBI 2 RAAEY O IRV 2 R 100m Z & IZitsk L
72 (W3). 7272wt (1961, 1962) i, IMIHEEED
BARM 2 I 3R LT, Fhick s e, £
BRI TR O A H L E A T T 52 T8
FTIMBOMARIZIZAFFTLIFITTHY, T+ T3

2F 550 M EEOHIRIAEFTT S, EE (1961)
X, BEREFFOE » HoRME (XL MRY) & B
v (R RV6) 128U B RANEY) o T 15 55 A A S

2T, BEREAILERIC BT B T3 2 T 1 45 A i PH
#HEHL, BRETI X I5920~1820m, I F 778
830~1140m, HOHTI X+ F5%850~1590m, T+ F
A3820~970m & W LT\ Ab. 7Y b i ik L 3
BIHROMRETE TH - T, WESAOHMIE ) T8

, ZOImE A PHIZRBMR L T830~1270m, HOH
T810~1080m THh -7z, 7Y OIEE /546 O _LBRIZF 5B
DRV FR6~RITH o THEY, BLA~MHE LD
NV R8T D WV E T VAL EIMBLIL 7.
29 LAERFRICBT2RESM O %D &1
B (1962) &, 7FEIXFFIFOH (KT, %3
IRFEBARAT L) ICEFBL, 2 EaFTIE (2
W, BB RBEILIERAT) ICEB T EMA TS, 2
D L9 BBAEOBMAROKY - BELGA P LER D L,
51500m o i 5V A 1 3 2 S i S A D i R 45
1 SRS R O I X F IHOPICMET 5 2 L1
%h.

DT AR FE I IR A T 8 R 002 B U B BUE Rl
YWomEESfm %, WE (1961, 1962) 12b &2oWT,
1 SHRIBHECREH L 22 HFIC o W ORET T 5. Kb &
OTRERESAEZLTAHAL L, ZHMBTLLEEINDIE
PO FELMRERE B 2RAOBEICRONBY,
BARIRL  CTHHBIHBIT 5 LIS hTnT, Bk
HICHBIEL CTEBFT2REBEHE LRI TVWDE EER
bNnn (M4). &9 L7zBmTRTAZ L, REEER
WA JE o BB AE 1 5 BRI HE O AL 3 2 B 1500m 1
IXFIEERELT, YINUNEFTLZDLEEL
WP E T2 LR LI ENTES. T4l
B> 5 km P 512 & % B 1400m O )L F R IE T DLk 55
Mok 2 &, MR REBICH YT 2@ TIzar T
BaFoHEPELEL, AN FERP IR TR—T
H IR, S VIE—7 Y FEFE) AL o TH
D (Yoshida et al. 2016), 4FEdHFEBIZIEIAF T LY
TN Y N" FARE T B EEIRFEBMAIOL L T e
EEND. 7 VI IV T E1400m ¥ T
TH0PTH Y, FER1200m DL 234K 0 A F i
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2rsranzle
RRsRsRRRR

K4 EFEERFEEMEHEDLCSTIBEELOBEOREST (FF1961, 1962% &Z).

BELDKRFO S DITEAR, ZREIHIEAR.

ThHhbEEZOLND. 1wt TEbh T2
DHomEOmELS Mz LThbE, IV ARIIY
FED )P LEROEVIIEICS WL ) TH LA, Th
SRR EERNICIFALTFICA-LLITEZ LN
5. 29 LK MOBESAIOER L L, FEH S

AR 1 BRI O L TR R 7R R
LEZEzZHbNS. TR H15HREIETL oL bZHOL
ApE LTfibh T2 )i, HEDIXFI7ET 7
71 Y ONDEREIRBERMIZIRA LB 2R L T& TEio
720 THAH . BRFEOEHRTIE, 81 5ROk
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TR L 725, & %\ I3 IR A 7 8 Bk oo A 7
4 ~12km @, KM)IB X OKH)IE W CHEE L
72 BE S 750~850m L THRIL L TEA THRIZDHIEA
HThHs (K1), 72721, RHRILEIHEOHTOE
B A% HD L, EEOEEBILZ ) &I F T BHMD
FELERERL o TV LEETHY (K3), M
SRR HIC BT D, HEHEFELOIT ) A5 1 5 ERHiHE
FBIDH 7Y ERMLR T 72DIIHENTH S ).

CNECTRBRCIE, BERMGRHRALT, dbkibTs
TRWEINTWS 7 ) EFROEE L FIHIZIIMEIZ
FEINTwZzwv, L LHESCRHOERE O ALK T
27 ) OLEFTEIN TS (I - IHHH#2012).
RFEMZR 2 ) OWEBI L LT, SABEEEH HA o=
820m |2 T AE S % REAPRIE B O M SCREAG i YT ~ 12 € 0 1
R 2 8 5 K105 3D 4 L7z bR O - —
7 = A #RA&4E2003), B AE AR HH] O R E770m 12
FTfE3 % B B @B oM SO b I 3 o (R BF 2 B
DOFALH 9 B %Y 7 - F—v = £ B &FE2005), F
B AL 1 D BE RI1040m (ST AE S % 5 4= H B O # SRR
HHI R 2 0 B 4 PR bR 40 36 8 (BRI
WFZET2005), At A HR A AR T o0 B i870m (2 i 75§
% 15T FH 38 R 00 M SRR i 658 2 0 AR Tt 1 AR oD ALK
7L, ARSCRAUR I R~ R IE O 3 MO AL
1817, (%) 7 - F—v = 4 B &4E1997), T-h
T E 2 5 ER MR OEE350m IZHTFES % BACE B oM
SCREAR HA 15 38 0 MR AT SR B 1 B D ALAF 61 R D49 1T
»dH 5 (FHE2000).

) L7-ERIC BT 5 7 0% #EIL, EHEEALTD
7 )BEBROEREFHEZRRL TV L WRELH L. F
7eBRH T R WAL T, JLEM T TR WZZShTwa 2
VEROEIHIIE TV EROFHERH LS TV D
A3, EACEERE TSR T S ~ R FE 020013 &
DY A M LTH Y (klB2000), b AFBHELE
FH T 0> F i i S8 B C LM SCREAC AT I B B O R % 85
A5 GkWE1977a),  [JHT 0> 5 P58 B C LI AR ORI o0 Al
Frah GRIB1977b) DO o Twb. # 1 SRR
@l 1 EPHELTEY, Zoigichry &
TV OBIFOEIEFIHIAAE LW R Z /R L Tw
L. ZH LN ER DL, BN 5 o B

HEskiE—

MEOEFRELTH 2 ) 2wy OBIROFHL L A
AL TN E 2 SN, S5O~ RiIF 2
BROMEIZ L > T, ZOHIRICH T 5 R & IR OE
EFHARHING S EAWIRFE NS, F 74 IR
SE AT - 72 BRHIARTE E N THB ST KILKD L BN
LT 20 BRI T, Koz g T
iro 72y, AR OERMERATICL D, BLETRR
L7227 OFFEMHPEIETE 5D 5 5.

Eif
AWFEEAT) 1D T2o TiE, RBBHEK - RITFEEK - K
R IRICBHEERIC R o7z, L THEEZE LW

5AHER

SEBESE 2015 [ 127 VM S A7 7 ) RO EE
BB ) DR R EE SO LW AR A T S IR ZE il 2] 8:1-8

G WM 2017 [IFEH AoREAE, 420, 186p., HIK,
Pl

A - TREHE—RE - BB #2016 [ HAOBEFH K
R R AT — & N—Z | DA SEmige] 24(1) :18-24

FERER - INHEAM 2012 [ROFZ 4 o - ARE
F—FN—2R], 449p., WH, Wk

WEBATZERT 2005 [ L pAubst OB - AEANE, B
FOM R OMERE] [FaEY - Bimr (Gl
FHPGEEF) —55 140 - ASCHi], pp.162-168, K4,
REFIRIES L £ > ¥ —

KUGIEF  1997a [JIEHEY - Tk sB O R &R, &
BRI [INEH B —RE S —], pp467-471,
R, MAHNHEFEES

KIBIER  1997b [FEIR - B FEIFORBEE, BEEICD
W [WEIRERR], pp477-482, KT, #AHNI#HE %
H&

KMGIES 2000 AR BRE 1 O M SR B A R o
WO TR AR - RS (GO RIBEN - &
R BR) —AE SR —A L], pp.285-288, U,
REFIRIES L £ > & —

HES s — 2020 [ ARG R OB R & ] [ L8 B VI,
pp.98-104, ¥, RMWBEFZE R - K ILEUEN L

REIRIE— - 14 RIHFEF 2007 [ ETERHAT 1L T BHFE MO
AR A & 27 B 5 DM SCIREER - Bl O AR &
JERH ] ThA: s mrge] 15(1) :19-34

REIRAE — - 4RI 2014 [E YD TAREY EAR A & A7
SCREAR O FRARE WA | TR sk R AR S F ST )
187:15-48

Noshiro, S., Suzuki, M. and Sasaki, Y. 2007. Importance of
Rhus verniciflua Stokes (lacquer tree) in prehistoric

periods in Japan, deduced from identification of its
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fossil woods. Vegetation History and Archaeobotany
16:405-11

Ooi, N. 2016 Vegetation history of Japan since the last
glacial based on palynological data. Japanese Journal of
Historical Botany 25(1-2) :1-101

28— A Rk 1997 TR B X OV RILE S
[ ] [IE i S—#CH—], pp459-464, K%, ]
RENEEEAR

28— A BRI 2003 [REAPRAELE S T RALF
DAEAR & AT | THE A PRAE R 55 10 i A S 9 o A s )
pp.259-262, ¥, WHANHELZHES

231) e —17 = A MRSt 2005 [BERE ] 2 I [ B BBk,
pp.65-66, KU, REFRMES L LYy —

RRERE 1961 [R5 RAKIC B30F 2 T 45 4 7 DAL
[HA#ERE] 61(4) :127-134

RS 1962 [ A R ARMR I 313 2 T A OWF%E — 1A
ISEAR D S35 & W 7= 3 X 55 — | TARSE BRI T 78 3

#)142:1-171

G #2000 [RALK ORI | [R5 G B8 B - = AL B
T (B O RBEEE - S JFUR ) —RSCRe U —AR 3],
pp.249-253, R, REFEME bt ¥ —

T 1L A AT 2020 [ LGB BRAE VI, 115p, R,
RN HEEZRS - B IL@E R

Yoshida, A., Kudo, Y., Shimada, K., Hashizume, J. and
Ono, A. 2016. Impact of landscape changes on
obsidian exploitation since the Palaeolithic in the
central highland of Japan. Vegetation History and
Archaeobotany 25(1) :45-55

HHEM - sok % -k BR— - BREERT - HHRE
2006 [ =P FLILGEBF O R A & NGBy | [ A kg
FeRIsE 2 5] G B—HB - eI —R) 1 49-82
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Selection of construction timber in Pit No. 1 of the late Jomon period
recovered at the Obsidian Mine and Quarry site of the Hoshikuso Pass

Shuichi Noshiro ' *

Abstract

Selection of construction timber in Pit No. 1 of the late Jomon period (ca. 2200-1690 cal BC) at the Obsidian Mine
and Quarry site of the Hoshikuso Pass in Nagano Prefecture, central Japan, was studied. For 78 pieces of construction
timber, 17 taxa of deciduous broad-leaved trees were used, with Castanea crenata, Betula, Pourthiaea villosa, and Quercus
sect. Prinus accounting for 45%, 13%, 8%, and 6%, respectively. For stakes converted from digging tools, shrubs having
dense wood such as Pourthiaea villosa and Callicarpa were selected. Altitudinal distribution in this region of taxa found
in Pin No. 1 indicated that cool-temperate deciduous forests dominated by Quercus crispula accompanied by Betula
platyphylla prevailed around this site. The altitudinal distribution of taxa also indicated that materials of much used
Castanea crenata could have been obtained from scattered individuals in Quercus crispula forests around the site or they
could have been brought to the site from Castanea crenata / Quercus serrata forests having prevailed around settlements at

lower elevations.
Keywords: Obsidian Mine and Quarry site, construction timber, late Jomon period, material selection, Castanea crenata
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R 3T R A JEURE B B R L S PR AR A o i L7z
MO UIR I D e ds D SIS Br & Al

=

REE 2" - HEds—°

=
B

FE I A R MR A 1 S5 BRI TR W22 SN RO BT E BRI E 21T o 72, BB T Z BT 2 &2 <E
BARRICEA SN TV, BOERTOWAERIEY VI SRS N2BHTH D, FEiSIZiERsHvwohTniz Klig

OWREIIT 2 78 (L) Thol.

F—T— K8 BRI RREO AR, SOCRARN, dets BB, BREREE

1. ZUC&IC

BEIHARIZBOTE LA SN TE 2 RKRO %R
THY, HREHNTIRY VROV Toxicodendron
vernicifluum A LW E N LR ZHET (EER R
HWAE2017). HAREMNIZB W CddbisiE / B B bk
THA S N7 SRR O K9 90004E 7 DI 3 5 23 B
THOWBESTHLLE VbR TWEA, ERWEShTY
B E LTI U R R B o 40 )1 IR =5 [ B O A
PRETH D, —F, 7V ORISR EA I
EHEPS 1 HHBELTw B 00, HEFENLTEE
MICH T2 £910% 2 DIZMXIFRETHLIETH %
(Noshiro et al. 2007).

BRI SN BBHIE, BOATHILIH O ~RB M0
DEEEFILL, W (RALER) 2K (RILK#) 2
ZNEHOOBBEEZ TR T 5. S0 O FI NS HESCIREAC R
BE» S, RIIBHELSRDOOLNTEY, FHTHE
SNTZBREFTH W SN TV L ER DA S Dl %
MBI EMNMRDL. o, BEHRIRE LERAR, WA

WA L CEAE SN D 720, TOBRETREMS
ETHUREDALBED L) ITHEBRETEH L TV 720 %
MBHZEHMESL, S50, BETHROMMZLY,
R BETRES ED L) ITHA SN TIThbhTwi:
DOhE Vol FRERAL DI LD TES.

DX ICHEBROREGHNE, EL LT BEREEo
eTREMS, 2) BEICHOONIMEEZHAS L)
TOOHMERSTHIbR D, ThOOERERL 720
WIZHE R O BIBWIE OIER & BIEEAHAL 25, ZhiC
MAT, BER THOEBER S O5HICE, WEEIB
T OMER L 7= Wit~ o 50t X #7041 (ED-XRF) A%H
VBN, BREMN R & ORI O E B E -
HAZT=R N7 T7 14— EEGHE (Py-GC/MS) #°
FHEEINS.

ek, MR OARBEOBREIHE SN TV EDIRK
SRR & HARHE, W T & Vo 22 RS L 722 Hus o i Bk
WKIRSNTE Y, P oPNERICH 2 REE 1L
B, BRECEEF s MEsnTwidh o (AR -
IH#2012). $74bH, WERTHE SN TV EHEX
AL DUBIE R RHIUR & R L 7 L3Rk Y o L4

N =

% FEEE  ARLHEZ (thonda@meijiacp)

WA RS H LA R T214-8571 IR IIE i 20 1 X R =H1-1-1
WRAERFHREANE L > 5 —  T101-0064 FGHRF-FCH XA AT 1-6-3
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REHZ - el —

@SN TBY, WEEBICEBT 2 Rindio kB
F oo T ierodz (BlzIE, EERRAHE
Prffi2017 5 AKWE1997a, 1997b, 2000). =9 L 7ziRid
T, R BRI E SO S 1 S8Rk o R
Mo, Filiibihiz L HE S NLBE ) OHOBH D3
Mt U7z ORISR A 12020). 22 Cid, 2o
ORIEORE & BT OMRERE L, Pl o
WEEE T b TV 7B SISO W TR T 5.

2. oM ETE

2-1. =

SEGHTICHE L 72, Wb R BB S
£ S 1lemi# O AREESE O A E O (8 1 B
FERA2020) 2HRABEL72b 0T, K& SIZ2mlU)
HithToHorz (K1), ZOEBKOWTIZD ) —HOMK
L L7238k & & B ICBHOBRICE T o PO
B ColfEb N ARRIEY ORI TR WZZE

N, BATEPNAFRBAL EBICHELTWEZ &R
5, FRIMORALERETITbI L L OBMAE S h
TWwa, MEPCIRETICHES 2 YRR
DBRUNF 572K IELTEL T, BRAOORNZ
Tolz A2 OEFIZKMIIB L OKENG O FT750
~850m i & SNT VB2, £HEFLDHHNITID
RIS O I T 2R AT E S UCYBIR IR o T2 B
ANARY YRy (-0

Z DERSKOFEE AR I U CWIRITER & Blg B L O
[F Wi ~® ED-XRF 7;#r & 47 o 72, BIrf - A A 71
< M T T 4 = RSB O WIELE 55 D A O
Fr102ug 24T L, ZORHE % HAE OB O H
L g A L7

2-2. ZEDR

2-2-1. WEIDIER S KUEBE

WERT T OER R T I AF v 2 TN o)y
7 (Buehler) THRA T T, EW 4538 HAH]
IARF VIR (Pelnox) THM L7z KIZ27 X 46mm A
T4 NI A (MRTERKSAL) 1THAEL, REDR

1 EXRBECFEEREH,SHELLRRS (a) EZEMIEMORE (b) 3LUVEE (c).
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R I BRI T M SRR A 1 SRR A & 1 L 2o SO R O 3R 0 BB AT & AR

% B KEY ~ K X—s%— (Buehler, #400, 600, 800)
EFAXYEY FYARY Y 3 3um (aqra) ZHWT
H A B 5% AutoMet 250 (Buehler) TREMEEABIZ T
&2 FCHRE L7z, BURHININIEZ 8, AL RtT
THEL, Brimoyusgid, ROGHEMSE Eclipse LV100
POL (Nikon) \Z##Et&N7z7Y ¥V x5 ILCETM2
(SONY) # H\ChF%50-10006% F CHEZEHEL, &
BB L CREHEIS TR L 72.

2-2-2. WX

G XA HTIZIE XGT-5200 (k3% 4 4k 3 35 AR Fr)
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Analysis of coating layers and wood identification of a
lacquered bowl of the late Jomon period recovered in Pit No.
1 at the Obsidian Mine and Quarry site of the Hoshikuso
Pass

Takayuki Honda ' * and Shuichi Noshiro *

Abstract
The coating layers of a fragment of a lacquered bowl of the late Jomon period found in Pit No. 1 at the Obsidian
Mine and Quarry site of the Hoshikuso Pass were analyzed, and its wood was identified anatomically. The lacquer

coating was directly applied to the wooden body made of Prunus s.I. The applied lacquer was made with lacquer from

Toxicodendron vernicifluum mingled with cinnabar.
Keywords: Obsidian Mine and Quarry site, lacquerware, late Jomon period, coating layer analysis, wood identification
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The paleopathological description of Shimekake human
skeletal remains in Nagano Prefecture

Miho Tanihata **

Abstract
Paleopathological study of human skeletal remains at Shimekake site were studied macroscopically and
microscopically. Frequencies of paleopathological diseases (osteoarthritis, periostitis and dental caries) of Shimekake are

not high. And abnormal wear was found in maxillary teeth .
Keywords: Jomon, human skeletal remains, paleopathology, osteoarthritis, dental caries, abnormal wear
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A pumice fall deposit of the Asama-Maekake D group
detected in the Hirohata archaeological site on the southern
foot of Asama Volcano and its significance for the chronology
of the Middle Jomon

Maya Yasui *, Takashi Tsutsumi ** and Minoru Yoneda *

Abstract

Geological observation was made for the surface deposits up to 50 cm depth from the ground surface at the Hirohata
archaeological site on the southern foot of Asama volcano, central Japan. A small amount of pumice grains was found
scattering in a certain level of the surface black soil. Three samples for '“C dating were taken from immediately beneath
the pumice grains. The result was 5100-5400 cal yr BP indicating that an eruption generated the pumice grains around or
after that period toward the SSW direction from the summit crater. Flagstones (paving stones) were excavated in a pit of
the Middle Jomon period. A shallow pot was also found in this dwelling and its '“C age was dated to 4418-4253 cal BP.
The pumice grains are observed under the level of the flagstones and the pot. There is no contradiction with the vertical
levels in the soil between the materials and pumice grains. Asama Maekake volcano has been active for about 10000
years. Many thick pumice fall deposits such as As-A, that was generated in the 1783 eruption, are interbedded with the
black soil on the eastern foot owing to the dominant direction of the westerly wind. However, only one pumice fall deposit
was detected at the Hirohata site in the SSW direction. Therefore, it is regarded as an important key bed in this district for

the chronology of the Middle Jomon.
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Keywords: Asama Volcano, Hirohata archaeological site, pumice fall deposit, D group, the Middle Jomon

1 Department of Earth and Environmental Sciences, College of Humanities and Sciences, Nihon University, 3-25-40, Sakurajosui, Setagaya-ku,
Totkyo, Japan

2 Center for Obsidian and Lithic Studies, Meiji University, 3670-8, Daimon, Nagawa-cho, Chiisagata-gun, Nagano, Japan

The University Museum, the University of Tokyo, 7-3-1, Hongo, Bunkyo-ku, Totkyo, Japan

*  Corresponding author: Maya Yasui

w

— 133 —






BIREEL L N 115 135-140H  20214E3H
Natural Resource Environment and Humans
No. 11. pp. 135-140. March 2021

i

Gz F— - R=U 4 7F [HHBELIx == D
RN —T VT ADFFRIZOWTDOmFDOHEH]
a— s7 Y27 PR, 145H., F2—Y v . 20154H

/NEF I

Zwischen Wildnis
und Freizeitpark

Eine Streitschrift
zur Zukunft der Alpen

1. ZC&IC

B KRS ERAEL Y 7 —13, & b -&HRSERO
ST~ WBELTIEZED TV Eidwi, &
R E D DT W R—=Y 4 V7 OFFITITHEEO
MEEdHorbhTwiw, Boe boiFs L )LED
HAABRBEOMBEDHLTH S DT, HF T LIFsC
EHEOMED T2 UDICRRLTBE 2,

EPNEZ N T ORROMTEERIZD % 201 2%EH L TR
W, KR THEORBIIEO LRI THDS.
TR O PRI AR L O FIRBRBE O IRGE LA S Uil
MINBEZRETH LD, TR EOFHOGEN L L34

DHEF D12 X o TR L REDEH AT E T RVO
ez ThELTwa. BREATIZEE Y ¥ —id, I
N7 EREZ O» R, KME»SE,FETOE—F
ATA NTEHELTEBY, BEMIZHAIIHE DB R
SR TRV SR, 3000m 6% 15HEA % H
AR —0RFEZ, &E, WE, RN % EELICE
ATEMIE % 5 K DI O T H 2 ILHEBRBE O Fifse it F)
CE T 7 L R S B R i S R PR LT
% (RBFIR2016). F 7R 21U, ©—F AT
A VIO E R 2R B IS DS, HARBISA A b
75—, ARREL VY v —, Falkikbg, LMy
. WO, RERAKRRERZ SACOHRTAER
RBIRE TR A IfER TR I N TS (E—=F AT

1 RS KR4 HIR
*  HLEE /NFIE (ono@tmu.acip)

—135—



1 VIO RE L FH OB ) 742004, Zhbdid
B HIRERTEHO T IR E RV, E@ET 5L
SR OFEM LA S, & OIS AR5
TWa. BRTH D, IIHEE NV MROHIRITHE - 72
T LIFTH 2O THOERIITMN TV,
4H, #FESERL, Fa— 2 uel, EoBbE
~NOBIRER B Mb o T, £ TH—HL, B—1Las
BAFIEITLCWA, CHIZERRZT TR, HR%
HTRETVWIHETDH L. IHFRBEOREZT TR,
R I ELN O #g O RS % 5 SRR O BRBIRE O M
BEE)DIREDPVEBHERSINDIRETHS ).

29 L7BURARBIICH S L &, SEIFFTHRY I
F2EEZHBBHATIEIRZV OO, -0y 3T
T2AD¥Z HME R SRR, FRED LS A&
Db LIHELNE P FRBICIERE L TWT, HARO
FHNZH BT HMEHIE S FN TS, HEADOH
ELHEOMICEE O EFONHTRAL, &I
“Eoaxr eIzl

2. XEOBRBREAR

REONRIIT—T v T VT ATHLH. RKEIIBT
% HEOP NG R Z 385 DT 7V T ALK
FARIH o TW S, RKOBEIZLHDEBD, Mh
BN HRZEH L2 0w 2 TERL, HLFET
bindroETHL. HREUTICEITS. &fid 3wy
575, HiZBREMISHNT S I3, MBI
ARoCHEILOEPONELENTLILICLE
W, BB, FHOXR—=Y 1 V713194944 F NT19884E
A 5H19954E F T A A 2 DNV ¥ K P H B AW 22T O 3%
Bili, 19954FE4H H20144EFTRA Y - "L TV U HOZT
FUT Y =2 a vy RV T REEDOAL I EOEIR & F
Dz, HEMHGBHOMLHIZT TH T VT AR, TV
TA%RDHEE EOMBEIIL L OFEL RSN D
b5, FRTNVTABIUIT VT ZAOREEZ XD DIZE
7z [7 07 Z/NGrL — B35 - #80% - Wb -] OHED
% (Batzing 1997).

X REZOmFOELRON

11o7F—+¥

I BEORRIZOWT : RIULETET VTR
WNETLZTIVT AL - A5
WNETRZTIVT A2 fF et

I TVTRZEALKREDNDHBDH)  5DODHIT L
LhEBL

i1 &

[BIFEM %] R B L~ 0HHt
MHHERORY : $XTEEXMHTOD &1
PEREROREL LI v — =7 DL A
HEORY : KIE ZANVF—DRELTOTIVT
Wi 72 2 8 7 AARIRED R © 3T & HRO RS
DFFEIZ

5ODEETNTITHET 5 45

M REHEIZERE L RS - b 0 & #R i &
LTOT VT A
HZERRIZB O RAEZ L DR WEREHD

REICBIEL 2\ 1 RO 77 75—k L
T DA TIE % WLy 2 filifl

EGVZBRE L 2\ 2 Al o BE b UL o v RETE
KGRI BRE L 2\ 3 HARMREED TBIZ#E L 7=
REHELCERE L e\ 4 1 M— RIS X S WS HERER
R

BB LR\WS - Fa— N - 2F V¥ — FIZk
5%\ T VT A LA OfFd

Hod

AREBL BN REGE: 93—y UBIT 5 [
WXy L wAE] oFk

(ER T
2% L 7p b Website —H&
BA 0> 2 Uk

FXENMDT—E  AEPEORNZRLL TV 5.
TVTADRKEED L) IR REPDIVIZIEZE L
DA N D BN, FHH IR 2 O20FEE T T»
5. -3, TVTRERAETLHE (A=A M) T,
KLY, AL R, 79V, £%97) TRERAFD
REHEE LTT VT RIEETH S &) i ok

— 136 —



TG R=y ot 2 [FEFE LYy — 8= ORI —T VT ADRRIZOWTOHFDOE]

B o 7= HR1IT0FEARNT B & 7= BRI IR AGET) X Z O RiIE % <
DAz L7z LA LZNIXI990FA F Cld /s 22
TN—=TTho7z 0%, 198VEOKRELENTH 5.
FEHERO RO MBUIIFRO T VT ZIZOWT O
G B b HIANEBN2DOTH L E. HENTILD
T—EERLTWLIBHIMICERLEZABE V. B
T DL, ZRCTMIBLULWRBlZE Z 22727V
AREA DTG EREFE, L L R AEROREIC L - T
ZOFEFTWITIXHRT 5. BOULOWKIZT VT 2O
KMAPHES NS, 30013 LD 2 EHIY 2 BOGIIE D%
B /MR BT IR L T 5. HBIERBDEIC X 2
KPELDINT ¥ ZADFNSLET, O FHFESED
BT VT ADFEY ZWHEIES L SIE, BEOETLE R
MR TP SN THEBIAATNL.

TNTADOREET VT AZTOMETIERL Fu—
NVAL LB NTH - T, 29 LB EIESRT
LZLICESTHOTAEBLOD S TIVT ADEEN
HbH. TIVTAOKEMHOBHOME, FFCHIEOE O
EEEY), SR SLRRBL, B NG & R hE
GREEDD ) DI HERSINZTNELR S W, TV
AT D TIE L, HEMREOHENRTIVT A
WS DHR, HITHANOAIHAHINDEDTIE LM
TFHPEECTH S, BIER SN @I T —
BELTWLDOBRBENTWEDS.

I BHEORRICOWT Ao TR EG6hVwEE L
DHLTWA. H—d, 7TIVTFAERLEERTH®E
HARBLE BWIALY, ThIEIRYVTHL. RTwbso
FHROFFOT VT ATIE AL, ZRULERRRDE
DRAEITD72 5 NH O ZRIN 7% BRI & 530/ 7%
BEBEATVL LV MTHD. HEA [BOE] vs TH
PRORBLOHIZIFNT 2 G RERTE ] & v ) e
WD TH D, HAOREIIHHIG L7z R % 20 729 A
2 VORMBEIRN L H L) hHMETH L. Xk
WERBORIFIEETH L. L2 LEZNDBOEOENT
slshs e, ZZoERIE [BOEY Y b= The
P ORII 2 NA VERETHILICR->TLEH] &
FERIEHEE RS LTV,

I FPIWTREABREDGHBDD 1 TIVTADR
KRR TER VL L OMEND L. 5200HREBL

& U &) R EENE, WREE BIEMERELTVWS
DTHRWD, RGP U CHIICHEHZE T S amdr & i
BhHY, T LIBEIOMET STV,
S5ODVHHIZHRDE DS A4 Pk ANIEBLEON
LR B A%, O [BIFEMN S ] R B~ HH,
e b2l by, FUEI o)
THb. WITOBIGRDZ BT 2 7V 7 AL
WMOBEARAL, BFERETH LD, WHEIIEBEOEN, HiE
Rozi A, o mishofikic & 2B ok T
HDH. TNEKHB LR I -0 v OFHMIZ B D RFER
BEFIVTHoT, MBRENTLTE) TIVTATIX
HRHOAMLE LY, AR TH ) MEIC RS RnEH
HIIPHF LT 5.
AREBLOWTT VT ANH S A#EETERTH 2D
EHHHERORETH L. EHRIZZITHRDO 7 m—
PNUALDSEE R E R LT 5. 19704804 D
REERRINCIE, FA v TR [EoligTd LmcXy)
VARG ORGE] REFEFREOD LICTHLE ) &
WAsB o7z LA L1989FE19904E M4 32 364 o i
EWWOMETH L [BARFR] vs [HEEERK] OXHL
A s, BAER KO o— e~k &
CEAL L7z, KEBHIH LA ¥ 7 5 #AIE KRR Tld 7z
EAREBMENEL Bh o 7GETH, AOPAHET
ANBIEE - B IS TIIRETH 572, TV T ARG
CORBEERELLZT . RICTE LML T VT R
B OFES HAM, Tk, PR, BRI, AT
PR, R, WL ESOEFICA R A VT
FSWATa =ML CFHIC R - 72 KIEOREbIC X
SZIUEHEOBRKEEICDBEHI P IO LI ko7 #&BF
D 71— NUAGIZT9904ERNTIZ R 2 12, L L21HEAd IS
ADEERGTITRAMICHEIT L., LEALT VT AIZHE
FTHEICL > TRERE D72, F—ZX YT LA
Z) TARERE, FA v oNg v R, 75
¥ RNTHILARRERY, A A R RIS AR b
AT O =N UALDOHLHIR E 72 0, AL AN (A
w@l%44)”@74?>%4%4—@%%ﬁ@@ﬁ
A4 ZDEHAL L7227 VT 2 D—Hpix [#ili] %o
T [Ty =] & UTHEPE LB HLA
RENTVSoT, 2%, Zu— NV gfla—ay

— 137 —



NG ERROEE L2 LIk 5 7225,
TRTNTADFRIZAZ V.

METEROBY, ORBHELTZREHE, BETLIO
ET VT ADEREEORMDPWET HL Vv —/3—2
ELTOH—BILTHSE. ZOLY v —8—21F, it
kol 1) EES LOHRRBIZE TS, 2) Ik,
3) AT NVE=ZXL, OENEBTAML 2N

S5onRLICkET L0, [BE], TKkEz i
F— |, T bbb eThHb. 528 H LR
BEISTTERICGERSINTE L, Zhlobo
SNHEHH B DIFTIR BV, TIVT ATHICKER T & i
TH72D12H5DTIIRVA, 5 2I0b 5 584 THlk:
ERETDEIREZL O .

I BRRICERUAEVEZ: Zhi, HHRcEbRb
CLDBEVEDODREEEFOIZDITHY L7,
AEIZ@EHB. TIVTADIGROMEIZT VT A5
EL7-METIE R I —0 v SEROMBETY H 575
BRI LT, 2% ) —2 MM ZET
E7% <, BRI TR RE R TE CRINE NS LEDSH 5.
[EARIEREL W1 ] TwWbhTwa, £8Tldsn
AL il & 1F, B 2 & Tid 7% { IO EHKI
BN - CEBRAEZEUREEED R EE2IBL T
Wa. B, vy, B uA4y, bFOE RY, K
M, mLREA, K B, VAN, BLSERE, M
WS L HEOBH MR ED EHEEL S > THEET S
ZERERLTWVS.

[RARICIBIE L 2\ 2 | 13, AR T VT 2 D& WA
W TH D HRRIEFRTEETIE L0722 L Z2IRT.
T rR LI C IR AT I 75 A2 36 & 375 P A b o0 Az 7 W O Al i
%5l& RLIFCE0TH B, FHIZI I TITLMHI,
16~19t#d 22 & DIC19654FE DIRM Z M LT B

[REFICIBHE L 2\ 3 ] 1L, BIRoORFE oM %2 7 a—
PNOALDBHES M T L EPRHOBEL & 2 LiRHT
. HAOREIIREORETH 27,
LRBEMEONMIE, AMOBEBRLTVWRVCHAHRTIER
<, BT & Wiz 3k T Bla &9 % 5o
METHD L.

MREFEICIBARE L7 4 1 13, BUE ORR T A4 FE AR
Ferh & EIIATTERET, BIZIET VT A DB %M TiX

S DY

TIVT AD Bk

NG

HOBHZ T HEDL EVI LI, AL TUTVE0Z
CTRHE—ON=Y T 251, BRENLEG04E
FUIFEMAMDO T I TH B L W) T, SHENANT
FHRVHE—OfEE EFITL L2 T0D L) 72 Mo
#: (Ortlos) & b EHLTWVAD. Z ZIFAMKBIATRE
NEVERRHFELIZS WEITH 5.

WED TERICEBREL WS ] &, Za—nN) - 2%
Y& — FH, KBUL, B—fb, RD%) ORI,
ML Z B0 W, UL S B3, [—{kic &
LLOBELE, EELRLZERTIELELR D, —
FARB Ofde &3, ANBRL L BEEAL, fEHBREE & O8G,
TEMBANOLEN & A OLEZ BT T 5. [#HiE] L
T, F—0 2 SRLERICRARA TN T—HLT 5D TIX
7, BBV T LRI O & R 250 §E 20 R
FRELTVS. BAMEoEGREEEEE [T
YIRNV] ELTTAT UV TATA—%RTILOEE
HETHATHS.

BEDO [AEBL] 0L IAHIE, MEDL®RALTHE,
NTWEY, TVTAOBRKIZAMIZE > THESIT
ELHARTHY, L7aho THEOFMIZIIAERTN S
ZEMAHRE I N TR E R 5w, BT
VT AT =Ty 3R, BRGSO LD
BWAERS®ELZ 2N ERLL L Tarl
R, AEZHUTWS, DETHHAENEZRZS.

3. HEFOax>r b

PRt BLTHTHEINE LI, A#lda—ay
RT NV T AZAFEITHR, BOERTHEVEIRTD
HEWDH L VEPLHERLEV) YA E, FRADH
EBLELTRRLTWS, ZHITEARM 2R3
RRMOBME TR RFOLDO DM EIRIRT 5720
IZHEPNTVELHTHD. TIVTAZIY &L 5 2H
DRTZENZENE R Y, TLTNV 72O, BRE
R, A, LE, S, HE OGRS, i
EFA ZIREBR L TH—TRABVD, 7T ARG
OFBIZTEH T LT, EIT SR RO 5T
WCENZBENTVS.

— 138 —



T F— - R=v 1 2% [FEHE LY v —8— 2 OHKIIZ—T V7 ZADIFRIZOVTORmF D]

HAMNREZHICALND 70— N VRRFEOREMD T IV
TAZDED LI ICHN TV D H%, oI —avio
KA & DRI B VTR L T 5. EU ORED »
KOPBERENTV LA EU &ERORIFBORIZOWTIE
FEALNTWAR Y., UL EU &k E EU 2§
5 EERER E OMBROSHHIRITIUIEATH L Z L
CHBRLTWEDOTHA). TIVTRGHIBICLEET
HHZEEFEITIELTYS2S, FrEHHEZRW R 70—
INIVIERDBORDT VT AR E ) B L2 h 2 e
Mo TR D7D, ZRET VT ABNIZZRA LD
ENTVLE 02 WL O2FfZHIFTHH ST
ok HARIICHFCcE -t Ebhs, AENFIMSED
INETHDLHBBELTNLES S, FHIOFHWAN R L
BIIIER L TV 5720, TVTAOHO/NE RO
SFIFLRFERIIECEmMETI W, LA, g
O RHEFHFFEE LTHY 1T, IERBloRes
BOER ) = - =) XA A LW HEORA
RERERDH L', BRORNE ) EDIDFE L
LCieLTB & (112007, 2008).

BRICIBRE L2 VWREZ 5 DI TEHL TV D
THDHH, THIR/FRICAP->THY ) BREEAM L H
ATITTAALED) ELzEnDd, [RERISE-EL W
3 BRREOFEIE LR, TRERISEEL 2w
4 H—OWEIC L SR SRR A, TRRIZE
PELRWS 1 Fa—= N s AT Y —FIZEHBWnT L
T ARG O] R EDOHONFEIZEHES A oh, 72
HHZFEYTETCW LSO ING. @F0l-o0
A OPR, BONICZEOT R, LISk, e h
S, BT TH TR L A7l E 2 5 L
TW3 D7, ETHTIERVO»D AN

REZHAFNENS 1J7F 0 b RO ORI
Th oA, HAOPFRILGE IR BT 2 HIARED [HE
*EZLBICHET 2L OMEERRATE S, bhvb
NEH 2 REOMERZRL L) L5 E, EHL
THHBMINRE TTER, EHT 2720 0EB) 5% H
AVTE) ETHEMMEH L. HETD, BEILUHD
MEE L TEBALEMLTBAREZLZARFIIRL

TWBDOTIE WD, BB TV blkEE -
oL, FEHNC B THIZET 5 & v [HEHAL] 12
Mo, HEO@mmEEECTHL L2 REBIIRLT
W5,

HiEe
REZEHZICTWL TN, YA Y AT Ny 7 K%
DD. Y x—7 7 —HIRIEH L7z, 20154FE0 K, FHFsk
% B oW ¢k T 1L ©2000m # O 1 2 A
B OBBORBE D. Y2 —7 7 —HIRES NV Y S
WLoRNTEBEME, MHiEE HSHHEAKS & & HICE
L7z, 20t &, ifEo-oFa Vo lliEihz204E0 Eigh
o T IR HFVWTELY 2 —7 7 —HBEPTUTEEZOA
#E, TVTACHT2EERMESERZIN TS L, &
FELTLINZOTHS. KT KEICEETL, B i
B EHITEEZRE, i) ZnTlZy$ 581, BT
ABKIA, 5dbLOBEMOKE L, HARFE L GZERE R
EORBEIH bMINLBNE. AEEZZOERAEN2h o
726, RENETTRDbS27ZA 9. HIZT 2 RBIEOY
B L RBEORE—RONEWERTH L Z L MO T
W@ L, HROBIELE ORI RWIET I Db o712
P ARY 7SN

B3

1) A4 ADE%IZ3EEE T the Swiss Confederation & % \»
13§12 Switzerland, 7 7 ¥ & T Confoeratio Helvetica
(CH) ). ALVYIIF 4 7 Helvetia O#AOE. B
AA AR L T e v b OFSIRALV T 5 4 4
% Helvetil & 325, HFEAARIMLFHEITH 72
HIHNVO [A) TEEL] HIZ Helvetii fe& LTHITH
% OH LRI ORI TH 5.

5AHER

Batzing, W. 1997 Kleines Alpen-Lexikon: Umwelt-
Wirtschaft - Kultur. Verlag C.H.Beck, Miinchen

Fe P IL BB AR PRAERR2016 [1LE o B4 [ OSEIEF
DJiEt] FEFILBERHE A AR

Y —F 274 VIO R#EEFHOH ) Hige42004 [€—
FATA VRO REEFHOD ) MRS Kk
WiEE] REPILBREEIT E A IRRER

BOILFE 2007 [A—A DY 7 - TV T R8BI 2 EYE L
BllZoWT-RBUREL 7)) =2 - V=) XLIHT 5
LIiEE -] DU ESER =] Vol .48, No.l:73-
97.

BRILFEE] 2008 [+ — A MY TIZBIT 5 LHERBIORE & B8]
Jol DU EESER RG] Vol .48, No.3:53-67.

— 139 —



Natural Resource Environment and Humans
No. 11. pp. 135-140. March 2021.

Book Review:

Werner Batzing
Zwischen Wildnis und Freizeitpark: Eine Streitschrift zur
Zukunft der Alpen.

Rotpunkt Verlag, 145S. Ziirich. 2015.

Akira Ono ' *

Abstract
This book provides a provocative synthesis on the future perspectives of European Alps in full scale, proposing
various questions under the influence of global economic pressures on diverse alpine natural environments. The author
symbolically uses a dichotomy scheme of “wildness” or “leisure park” on alpine areas. Contrary to this dichotomy,
the author conclusively proposes five alternative perspectives for alpine specific forms of future developments, instead
of global economic standardization. Proposed severe discussions of the protection and management of the natural
environment and economic development that have discussed in this book will sure to applicable also on the same issues in

Japan.
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Table 1 shows the result of analysis.
The obsidian has rhyolitic composition (Fig. 1; Table 1).
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