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P2IRFEML T, PR (3@ B AR IR AR 0T RS iR MR T 2, FEH T 2 A 1Rkt b & ikt
DT, HEERADER %2 b O REDEED SRk HIREAGRT KW WA T, BEIEZ S 7%
TN =8 7DMTIEAL R ENE, RELEADEIZ2 5L EH ) EHAEL 12 L2 T
HOEE (S0 HER122, 2% TR % B0 00T L 725 A 13, HEE A2, 619~2. 6000 B> L 12 104f. 2. 599~
2.500(3 1841, 2,499~2.400(F 71, 2.399~2. 300131148, 2.299~2. 200(F114H. 2.199~2. 10413 3
DEFMATH 2, WERPLEZ B EHELL ) —v 8 7 TOMMPITS T W5, 101l
WERAIZRO@E N, REDEWIT L 2HKDEIZA LNL D > 72, EREFEIT, (05 IH 2 H
miik, MU BERTERMR T, ERT 28 E0t, ABEL Y IZRIRTIIIEMLEDEG & 4 <
KA D7\, E 72, JRADHITIIFRROICKREDR LD DL A L, S AUVl A\ EE
FADRBED S DIZIFFIC L STV, EL2.6L LD 0D, BIZIEMLE, eiEm/ GEER & 1 8
NZELDOD LA LMD, ZOMAREOHEORIUL, B L7002 &b 5 B 2 5 13
THERR AT ) REP B 2, 04 L72FR I, FRE A2, 644~2, 60013234, 2.599~2. 58913 4 DA
RR2TMEC, ERERAIIBOENIT L 20K DE I A SN A -7, $72. EREL X —3T
LMD A I ARSE, A, T 52758 THRINTE 5, “fEEEIT. @f)1E4 R
THETHUR T, BRI R OME TIRIRT X 2, ZEIOEFRIZEFILTH 2 2 L b5, EiFls
EEWICAAET 2R H 2, MR TR ONABEER AL, KMah 2 ) —v 2 7hizf@k, v
CRRICIEF ITHRE LT E LTR AN, M L2 4 iR RO T, 3R~ & 3 5]
L72b T, TARRRIDOBD 5D b DT, BB D 3MHDHLEI32, 42 THE 32, 34Th 2., TEHK I3
D FEH DM & B O XBITE B, 0 4D (R D & T 2B EEG OB 22 L
TV E) D, SHLIHMBERSTLEY D 5, MMAF ORI, G L R E R AT
SEMEEHIX D 7Y — 5 7 DEMRICHIL L U TS 2 B OBmEEDOEMah R 5N 5, HIRTIZ.
MDFEMDERE LI TES, Fio, HET2HEROFIE LIEFIUHETH L, L L,
HHE AR IZHE < a0HT L7z 8132, 25~2. 12T, S DILENE T G & X AT X 2 A0 %
Vo LIRS, ©F LTI T, fit, B, BRELENEL D Ao TER L,
CD ) HLEEZIERD L IRk CHLE A2, 62~2. 60D A4 22 & L CIUESMI 24T > 72, 2 S D JE
FBHDOEERDPIFFEICKREL, DV T LAGHRIVNS LW EMERHS, CoORELOETH
DIFFEM & XHNT & 5, FELEEH, OALHREB IR EEA DR E G 12 138k & B IE % 1o
S LD RN & XA 24RIEI12 7% > T b, F72, LEL2. 6LLTD L DI 7 < Mo i % 4
THIRE LTHETH D, AP DM, @EFIK LT X 02108 ICIRE & L RIS
NBHEMEIIIEFITD % v, TLRMED SMORENEE L XATE 2, QALiEEE B2
SN A & RIS 4L 2 ZH R A ekt T HIE A2, 6L 125 441, 2. 62, 505 54, 2.52. 455 AT H
%o HEDEIAIIA TH IR OED SERIT 572, FREHICRED L DT 2 2 HIUET 2 = &
SWEETH 5. TERMED SO EM DT & XBITE 5, OLiEE FEEES FRET O %011 o)1
TS N BEE T — L tanWh £ EEICHEATE 20l —%ind K E )
BIRANI g SIS EAE RS &SRR 2 4T\ TER LoD PHIME X R A 2 D
DTHENMZED R LISRT, SRENICHERS 2403 T, 20RO ELRE. 62 1300
EMPES, TEANLEHZ LT IS & > T 2 DRI 1T TRITR L 225 LB TR 2 - T DK IC K X 705k
WIZA LN, L7 > T, R —H#E 12 L TAT W, TEALREE L CHLY) 3k - 72, EARE
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k1 FEREOEE#HICSITZEAEOTRILOFHE EBREREE
| it Al/Si K,Si Ca,/K Ti/K K, Fe
i 18 %% X+o X+o X+o X+o X+o
B 31 0.011£0. 003 0.580£0. 320 0.123+0. 137 0.061£0. 049 0.022+0. 006
ZehnA 1 10 0.049+0. 017 1.044+0. 299 2.308+0. 556 0.484+0. 096 0.052+0.012
ZEA 2 3 0.019=+0. 009 0.675+0, 377 0.623+0. 203 0.172+0. 031 0.040%0. 007
725 B 2 0.066+0. 001 3.927+0. 267 0. 0880, 004 0.089+0. 003 0.283+0.034
r-SIN 36 0.046+0. 007 3.691+0. 548 0.049+0. 038 0.058+0, 011 0.370%+0. 205
Tl 11 0.010+0. 001 0.404£0, 229 0.090+0. 074 0.057+0. 035 0.027%x0. 007
+ % 27 0.025+0, 009 0.625+0, 297 0.110£0. 052 0.476+0, 104 0.045+0. 014
Fefilnb 1 27 0.019+0. 004 0.909+0, 437 0.171+0. 108 0.222+0. 098 0.059+0. 019
el 2 33 0.023+0.003 1.178+0. 324 0.157+0. 180 0.229+0.139 0.055+0. 015
oA 8 0.019+0. 003 0.534+0. 284 0.991+0. 386 0.372%+0. 125 0.031%0. 008
R 4 0.043=%0, 001 2.644+0, 183 0.337%+0.079 0.158+0. 009 0.312+0. 069
[ OF 4 0.019+0. 004 0.601+0. 196 0.075+0. 022 0.086+0. 038 0.154%0.072
Ukl 4 0.031£0. 002 1.847+0. 246 0.077+0. 024 0.222%0. 052 0.092+0. 021
B 68 0.045+0. 016 3.115+0, 445 0.042+0. 024 0.107+0. 036 0.283%0. 099
FKEC 58 0.030+0. 028 4.416=+0. 618 0.013£0, 013 0.207+0. 034 0.589+0. 130
R A G Rb/Fe Fe /Zr Rb,/Zr Sr/Zr Y,/ Zr
i % X+to X+o X+to X+to X+to
LR 31 0.070%0. 021 174.08+124.9 16.990+13. 44 0.668%0. 435 1.801+1. 434
Z2oA 1 10 0.108+0, 042 4,658 +2. 044 0, 438+0. 089 15.676+4, 311 0.054+0. 041
ZEHA 2 3 0.037=x0. 010 27.651£10. 97 1. 13240, 759 5.930+3.179 0.349+0. 251
225 B 2 0.455+0, 010 2.281+0.278 1.035%0. 104 0.235%0. 084 0.129+0. 022
N 36 0.384+0. 153 1.860+1. 070 0.590+0. 185 0,139+0. 127 0.165+0. 138
+ % 11 0.091+0.029 47.540+31.76 4,074+2.784 0.271£0. 323 0.269=£0. 265
+ % 27 0.151+0., 020 6.190%1. 059 0.940%0. 205 0.192+0. 170 0.158+0, 075
el 1 27 0.225+0., 028 10. 633+3., 616 2.345+0. 693 0.476+0, 192 0.098+0. 052
el 2 33 0.219=+0. 028 12.677+2.988 2.723+0.519 0.472+0. 164 0.132+0.071
N 8 0.073=x0. 020 12.884+3. 752 0.882+0. 201 1.879%0. 650 0.026%0. 032
R 4 0.338+0.039 1.495+0. 734 0.481+0.176 0.697+0. 051 0.088x0, 015
A OF 4 0.170£0. 079 7.242+1,597 1. 14240, 315 0.649£0. 158 0.247=+0.092
k| 4 0.190+0. 052 5.566=*1. 549 0.980+0. 044 0.300+0. 032 0.171£0, 051
@B 68 0.267+0. 063 2.374+0. 676 0.595+0. 065 0.214+0. 097 0.171£0. 047
HKEC 58 0.650+0.113 0.583=+0.110 0.369+0. 035 0.090+0. 030 0.070£0. 026
/= i Mn,Fe Ti,Fe Nb,/Zr =
i 18 %% X+o X+o X+o X+o
LT 31 0.004=x0.003 0.001=£0. 001 0. 455+0. 855 2.626=£0, 032
Z25A 1 10 0.078+0. 152 0.019+0. 005 0.003+0. 007 2.495+0. 039
ZEHA 2 3 0.009=£0. 003 0.006=0. 002 0.118+0. 167 2.632+0.012
225 B 2 0.015-+0. 002 0.022£0.004 0.123+0.010 2.607+0. 001
AN 36 0.003=£0, 001 0.018=+0. 010 0.032+0.014 2.543+0. 049
+ 11 0.001£0, 001 0.001-+0. 001 0.261£0. 242 2.607x0.009
£ = 27 0.006+0, 003 0.016+0. 003 0.054+0. 021 2.619+0. 014
fefilnl 1 27 0.001£0. 001 0.009+0. 002 0.042+0. 034 2.570+0, 044
el 2 33 0.001+0., 001 0.009=£0. 004 0.035+0. 025 2.308+0,079
HHOA 8 0.003=£0, 002 0.008=+0, 002 0.021£0. 344 2.169+0. 039
R 4 0.007+0. 002 0. 0430, 010 0,043+0.023 2.440%0, 091
A F 4 0.007+0, 001 0.009-+0. 002 0.227+0. 089 2.598+0. 008
k| 4 0.003+0. 008 0.016+0. 001 0.132+0. 069 2.536+0.033
#ZH B 68 0.011+0, 004 0. 0260, 009 0.034=+0.016 2.55440, 019
FKzEC 58 0.002-£0, 001 0.101+0.019 0.019+0. 016 2.646+0. 023
X FfE,. o iEEREEME

ZREB  TAEEN (AT TEAINTULWZERAEMTHAOERME TE- 723
REC | PAKEBE (EEH) TEAINTLWIRAEMTHOEERETHE 13
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(357 2% BT AREICEERI IS S T w5 FAEREOZE RO o BT,
FAEVATRRE T OB Z BN T LT B, Ub, FAEMEERT 2 L5 BT, 2hs T,

EMEWTIE- 2 LHEB (K (B) ) BETH 225,
LDGHHFERTHALELIZHT L T2 2 L 52

[FVEDREL TR & 72 T REE DS B 5 THR I3 5%

- T&7, 72, FARBHEHNOE FIZ

PEMARFER DA 2 B L 2RI OB CIES NI ETE-> 72 REC GRE (C)) B 2hzh
BAREERIL &9 AT 5, Zofl, BIUROIGEHH Zikit, BICHE TR Z ¥ o F IR ETED
LA E AMESHT L7z, HEIZ2, 6L Ed ) TERILMA (3. B, ER, HIEGITE 20, o
FEMOD I L IR CTIXA &5, E72, RDEAL TIEZ W,

HLBHH EOEME R E ERNEBERM & L&

EPRA 5 MR L 7e B RTE O % 8 5 IR TRET 57217 D582 7% IEIE T T - T 2,

BHDEMEMDFE 2T 2720

(1) S XFRETRO AR & B EREM O 5T S % &

fﬁfﬁpf@¥(ii%ﬁﬁwfkt$x%@‘é”“ HEOZHEETITZ ). (2) £/20 ESROMIEIC L 0 &g
DRADES LEIID Z N % R LT, ME5DEADRERDEM TH 2 LT 2 Hi: L s

L7z,

HAXIREIC L 2 EHDHT

L EMDHEIXIRGHTDZA R PV R 5 IR, HES L CEHD 5 XK & 5

FrOE R IL 2 RO THER 2K 2 1TRT, BE
EFHLTEMI. BT, MR XHE TR b,
St.Y,Zr DB ITLEPHE S IR T & 27 ¥ 25012

SRLI, F20 7)) — vy 7RI E A2, 5105%
LAWEENZ v, ZHEEWD TR LD #
REeDBEFEATEER L) OER LB L TAH 5,
SINTAREA A 7% < TRERHHED T & B EEDENL 2
o T2EERIZ DO W TR, A D TERMB 2 4 1]
AT L7z & B L7298 —3T 2 L D3R s 1
o1z JRADED % T & Mz F g Iz >
T3, B DO~ T 2 22 KkD T
T RT ) 7 THRE)ICEVREZT-72 8 2
S B ZUB. REC. BADERHT—FT
S AEANLEECFE S, £ EREECIZ0
0012 DHEHR TRE S NERED W[ REMELMR N &
IRERDIFHLNER IR L2, &) IEFEICE %
FRET 572DICE S RO & 0 L CRgstontr %
1T FWdH 5,
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E SRIZHICK 2 EMADHT

ESROMEFBEEEAICAEEINTWEAL X o, BEFARR» LOREHREZITCTER
7 Y OFEBHRE R T L, 2 OES» SEEFEM A XA 248 RoF T, mElaATic
FIML72e ESROWEIT, &L IS T, WAL 1 ImmLL FOE £ 553 TRET, S
WHIIERRKRER TN T E DAL H L, K2 —1DESRDANT bVIZ, IEIASBGRTIL
LB/ ONTAZFT AR PVT, i 4, 3DNELES (1) BEA A VI 5E5T,
A 2 FFEDIEDIEAES (1) EIARDPDIEDOR A E— 7D 674 5455 (1) THRINT
Wb, X2— (1) T3, % (1) k0ES (D) oE5o&Em3»&E<. K2 — (2) . — (3)
DR, ARATIZZDEIWICZ > Twb i, FAEMOBEEDIREICHHTSE 5, 40
ST LIz BHOFTES (I »E% (D) XD /DhSwEaid, 2R MAETEWwE W5, &
FREMDIEADES () DIESOEITET & ICRREH ) I TOEREE %5, K3 — (1)
CAEAL, A, B, RkEK S - (2) B, A7 AMRE— 40 kO (B) @l Ut
ABIUX 3 — (3) g BREHZEMNOZEM (A) . (B) . ALiEAEIEA B & OkA)I 0%

£2 HEMHIEIEMIARODRER
B® oW o M gt £ i
HF 5| & 5| Al/Si K/Si Ca/K Ti/K K/Fe Rb/Fe Fe/Zr Rb/Zr

Y—1 | 49173 0.024 1.480 0.038 0.124 0.087 0.169 11.905 2.014

JG—1? 0.074 3.751 0.755 0.223 0.113 0. 269 3.707 0,997
b A N i at % kb HOR (L OE | OE
% % | % % | Sr/Zr Y/Zr Mn/Fe Ti/Fe Nb/Zr ar

Y—1 | 49173 0.185  0.162  0.001 0,010  0.087 | 2.5921 | 2,407

JG—1? 1.345 0.240  0.022  0.023  0.092

a) | fZHRFEL. Ando,A., Kurasawa,H.,Ohmori,T. & Takeda,E. (1974).
1974 compilation of data on the GJS geochemical reference
samples JG-1 granodiorite and JB-1 basalt.

Geochemical Journal, Vol. 8  175-192.

®3 UEMHEEMH R ORBEBSFER

A I S T ZAE B EMEOEX R ITRIC X 2 JRIEHESR ESR | #aHE
F o5 | B % | BEEE | EATE | EAILEE | BARE &UBIBERECH FEEE | RAakit

Y—1 49173 |1X107*% | 0.001% 2% <107°% | <107"% | <107'°% | kb | FEfnlE

— 486 —




R3—(1)BEFRRANESNNE SRARY b

K3 —-(3)BEFRAMNESINNOE SRARY pIL

d
g=2.0023
abcl‘

ta (ﬁiiﬁ_ﬁﬁ) ”"/\V- /\ N

e

X =/ F (20mwW),
MOD: | GS, =&

K3 —-(2)BERBNESIMNE SRARS b

9220023

K3 —(4)BERANEBINNE SRARY pIL

g=2.0023

RAE) (F)—=>57)

R 18
=RB)E

50¢

MOD: | G, =8 -

F

X=/N2F (20mwW),

— 487 —




ERORERZAZS () DRRZ MVERT, K3~ (4) ISIEFARBHEROE ETE-72R
FECHLAEDHB LU ) — vy 7RE RIS ROLNIAMERZR L2, ES RN TS
HiL72% EOE S RIES DY, ZhZnMiefE%s 2R T EADERD TREEAK & v 2 & &R%
LT, AHSH L EMHE 31Imk D KECESRONIITE L -7,

W

AR E T 72 Y — 1 OFMEF 1311l O KB TE S ROHIAT & i - 72720 30E X R
A ORERD A THESRATY — 1 DLEIZ2. 47T Y — 8 7ISE ERERAD2.6 & ) #
CEBFEST L 13E 2 % WATEMILERA DB DB TIIILES2 4L TORAD R LY —
LTEBRBERBY ) —v s 70 BIELR ) 207 — 8 7RG EDEZKR LTW S, 21
BB I B RA TN R AT - 720 FMAIT IR E < TIRRMBAREIE & <ot S iz, 3ot Xk
SO B TEAGREM 2 RIET 2854, TR AR L EREFRAHOMERIEL 574 W To
ZAEANLE B A RE B G P R E T E B Y — 1 BMFIA 3AEAN LA TR 2 E DfF IR
0. 1% LIRS TRIE 3 41, KIC ERTEN0, 001% DR FESR CRE S 1722 Lo S el ER A &
HE LA TENIRBELBSOE S RIEES 20N T UL & W HEERLHERIT LN LIERTS 5,
AR AE AL FE JEUG 56 B S L7 A s kh oo T T IR IS i S 723 R AR S
i BREETHAERR 2 hOICEHSNEATH S, BRTTO AR PO EED 8
BOAE . SEBOREM, SR E o EM, ME T RERPEEOPHOA . B ERICE
FRFE L I R T W7, B TR TR E OK S AREBO HERMUOE RIZ, 72
EH G TlE. (EFRTOER - WWHGEB O PR OE T, AT o milFEi bt oAb 3ED
MR B~ IR A, BT oo E R R Bl o0 L LR AT AR
HE B0 . BHURSTIART o Bl iro i 30 R, K1 OB LE IR 5195 H5E
9 BERE O R, HIREBTHOTEA 6 S-S FISHA ST 5, MEHD TIRIESIRKE
BT DR EETT . 2 24, 3RS T, &)INRE@FH O/ FEOANOE LI
2. UM T3, Z2AHRILERO PO EICHEH I N vz, KREBEOEAIIARE
NE B 2 A 2ICET 2 IRV B E R L TWw b, —J, HEHOFARBMBIEOE ETE- 72RE
CREZ. AT O T &I I ETIRTEE DS TR IS S, WO - HAGEI O
F. AETHORMEIT 3 THERMOFMOEE, KNI DR F—AREBOE E, 2 A4 HILE
DD T, H - BEMOEET 7 N VOB RICHEAS AT RIZ®BE L w», F2, B R
FEEA I BAR ) SO R EE 2 SR LT L, M E o BRI, FEE L BT
EIHR A RICERLTW L 2 EDHRINT WS, HE/GEFRADTRERUSHERE S LT 5580
3. ALHEEATHRT ORI E BB L OV BIE IR M SO Tl o BIFEA 0 £ & RIS S
. LRI O RBR22E M Lo (%IEC 1R) OB TIC, LHRETOKPILIBEET (BRSO
WO RICEH S, EESLILTECHHSN TV I EFHLPITL > Tnb, Ikl
FEEAE . iU BREEOSI B B 3, B, CREET, R B AT, 26 BATH
RO FMEFEMM S CIE S, S EHEOMEHEY 5 AT, BAMEEZ SV — b & Ltz
(FHE L2 SRS A, (2RI IEpi 2 ) v —RISEL 286, 72, D S BREED BT Ik
FET AL EDNELLND, —FH. RECHOFEIERIRNTZ L, @I TS,
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FARBHEI TR U5 5 KE CHE KR BHOEEPFRFICHET 2560 RN 5, 2b
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FICHBELDR 2T 2 TH2 ) . RHOEMSITOREES (ZFADAF T, FEHFE 2 2 &1
2479 B, BETLE o RER] (54D 2{E) . BAREOMB O LE) 2 5§ 2 720 2805 A
DT, Atk ANLERAOERES L OTEAILER A 2 L2 RofMzm o »c L,
T B GER A B DB ICAY ITEE L Tua w2t L, BB RECH. ©
OB LR EDFAFEMEZHLPICL, SNOAMOEAFEES L. £/, BHICHEAINAT
W RO A Z WA, £ OEMMT L OSULZR A E G EHERT & 5 2 L6 HARZHD
B S LT AERELEEEREZLSONT 22 L EET, ARIT - 72 BT 5E 4 7 IS
Thb, BEEMICET 2N LHEHRTH > TOEHRMEIEIT USRI S HICHET S L Bbig
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2% 3
1) FR—t (1964), REPFEEIEO 24 (FHER) 2oWT (R . BEE7E. #HiRERm
Ni#EEES 1 63-73
2) HERHET - FAEAE (1987). & R A DREMIAT, & ILdiE Rk 6 1-18
3) BRHEY - HATRAE (1983). ARIEM oM. &L ARFRE, 16 1 59—89
4) Tetsuo Warashina (1992), Allocation of Jasper Archeological
Implements By Means of ESR and XRF. Journal of Archaeological
Sciencel9:357-373
5)  HATRAR (1976), FEMEEIC B DRI TFIE, il ABRE, 9:77-90

49173
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Ka:Na Mg AlSi K Ca Ti Cr CrMnFe NiCuZn Rb Sr Y Zr Nb SnSb BaLaCe
KB : Ti Fe CuZu Rb Sr Sn$
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WIS BRI BT SR O B S A

KiE kO

BE

AR AR IS HEE S N A EEERE D ST L2822 TR L TRO Z L 5027k - 72,
W BRI 38 REER M 0P 0 IR Uil 78R o miB R TR S LR 1T S b, 2
DB TB I DI ICHERETZ L & LB SGEE T H - 72,

1. W&a&>

W3 BRI Z R R BT (A 5, SLH I3 PR IS L 72 ERERHENCALE L T, AR
RIIDRSIEE TH Do BT 217 » WhHE B & A b TL008F LD BRI ATk S Lz, £ D
DMTEAL LI N ARVED B % 7w b U CER L 7N Z PIE AFE L. £ D3I e
INEO LD B B FEENIZT BT, WIS IER, IRAEEE > skl L7z, W&, £
WEND T 2FEHIFD  BANL 72 L CARCRESPHBE R 2 ERR S N2, N6 IZBAERZE D T,
HBHImEZTEL TS,

2. REFHE

2—1 MM Table
Table 1 (2 fEiHM D JEHE L EHH 2777,

Table. 1 #EMOBEE LHEEE

AW # & m A
o5 ® M e AL B KES | mE | BMGE | Eor—2 | kg
(mm) (8) | #HRK WreEE | T
YNG—1 | BilidiE | TEATMELR951013 | 60x45%25 | 85.5 | O O O
2 —2 FHAEHE ,
OriREiEgE, QUEMEME. O v & — 2 W, @IbEik
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(MnO) | (TiO,) | (Crz0s) (S (P.0Os) © (V) (Cw |™ Total Fe | Total Fe
0.19 0. 45 0.02 0. 04 0.21 0,10 0.01 0.002 46, 40 1. 180 0,011
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