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Amphora affinis Kuetzing Ogh-ind |al-il |ind |U - 1 - - - - - - - - - - - -
Amphora ovalis var. affinis  (Kuetz) Van Heurck |Ogh-ind |al-il |ind |T - 5 - - - - - - - - - - - - -
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Cymbella tumida (Breb. ex Kuetz.) Van Heurck |Ogh-ind |al-il |ind |T - 1 - - - - - - - - - - -
Cymbella spp. Ogh-unklunk |unk - 2 - - 1 - 1 - - - - - - - -
Diploneis spp. Ogh-unkjunk |unk - 10 - - - - - - - - - - - - -
Eunotia duplicoraphis  H.Kobayasi Ogh-hob|ac-il |l-ph |=0,U - 1 - - - 1 - - - - - - - - -
Fragilaria ulna  (Nitzsch) Lange-Bertalot Ogh-ind|al-il |ind |=0,U - 12 1 1 - 1 - 2 - - 1 - - - -
Fragilaria spp. Ogh-unkjunk |unk - 12 2 5 1 2 1 1 - - 1 - - - -
Frustulia spp. Ogh-unklunk |unk - - - - - 1 - - - - - - - - -
Gomphonema acuminatum Ehrenberg Ogh-ind |ind Iph (O - 2 - - - - - - - - - - - - -
Gomphonema spp. Ogh-unkjunk |unk - 1 - - - - - - - - - - - - -
Gyrosigma acuminatum(Kuetz.) Rabenhorst Ogh-ind |al-il |ind - 1 - - - - - - - - - - -
Hantzschia amphioxys (Ehr.) Grunow Ogh-ind |al-il |ind |RAU - - 3 - - - - - - - - - - -
Hantzschia amphioxys var. capitata Muller Ogh-ind |al-il |ind |RA,U - - 2 - - - - - - - - - - - -
Navicula contenta Grunow Ogh-ind |al-il |ind |RA,T - - 1 - - - - - - - - - - - -
Navicula rhynchocephala Kuetzing Ogh-ind |al-il |ind |U - 12 - - - - - - - -
Pinnularia spp. Ogh-unkjunk |unk - 27 - - - - - - - - - -
Stauroneis phoenicenteron (Nitz.) Ehrenberg |Ogh-ind |ind l-ph | =N,0,U - 1 - - - - - - - - - - - -
Stauroneis spp. Ogh-unklunk |unk - 3 - - - - 1 - - - - - - - -
KL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
K~ EKERE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
JRKETE 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0
B~ EKERE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SKOKAETE 0 112 11 8 3 10 3 4 0 3 2 0 0 0 0
HRLARE 0 113 11 8 3 1 3 4 0 3 2 0 0 0 0
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SRR IR T SIS pHIKFEA 4 ViR x 3 5 s 7 bR <A 3
Euh SRR AR al-bi:2T 7 v 77 1) PEAT I-b Eﬂﬂk’fﬁ%@
Euh-Meh: i Kk 4 fli -5k A= al-iL4F 7 v 7 ) AR L-phif kK P A
Meh KAl ind pHAE PR ind mwthfifE
Ogh-Meh: i 7K A= fli -1 K 42 il ac-iLF R TR
Ogh-hil: 2 1 i 15 1 A ac-bi:FL R P
Ogh-ind:#7 3 A% 5 P Al unk pHANWIHE
Ogh-hob: % i #f 4 74 Fll
Ogh»unk'ﬁfﬁ"ﬂwﬂﬁ
5 45 I A
AGVEIRIEAE BNEIREE  CLiEKSESIRIEME  C2P UK R IR
Dl z@?kﬁ/ﬁjﬁf%?a R D2 UK B T B8 A
Mﬁ E2:5K ] FIRAL TR A AR RE (DL L 12 /1v12,1988)
: C R P L i o
Lo P ISR M e Al N AR R AL OB R M 4 A A
P: .—;E'H R A Q: [ F AR AR (DL L1k 4208, 1990)
: <J5 3 e | T 7K WE(U 13 Asai & Watanabe,1995)
RFEf B (RAABE, RBBEE, RIKK/, BV - J1149,1991)
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4w HRBEIN OB

F4-3K HEMER(2-1)

R miE BHES
#% (Taxon) HEIRTE

B5 pH K 3 4 5 6 10
Fragilaria construens —fo. subsalina (Hust) Hustedt Ogh-Meh |al-il ind D1E1 - 5 - - -
Pseudostaurosira brevistriata — (Grun) Williams & Round Ogh-Meh |al-il l-ph U - 22 - - -
Rhopalodia gibberula (Ehr) Mueller Ogh-Meh |al-l ind U 11 16 5 - -
Achnanthes crenulata Grunow Ogh-ind |al-bi l-ph T 1 1 - 4 -
Amphora ovalis var. affinis  (Kuetz) Van Heurck Ogh-ind |al-il ind T 1 8 1 - -
Aulacoseira ambigua (Grun.) Simonsen Ogh-ind  |all I-bi N - 8 - - B
Aulacoseira islandica  (Muell) Simonsen Ogh-ind |al-l l-ph u - 1 - - -
Aulacoseira italica  (Ehr.) Simonsen Ogh-ind |al-l I-ph U - 2 - - -
Aulacoseira spp. Ogh-unk |unk I-ph U - 1 - - -
Caloneis silicula (Ehr.) Cleve Ogh-ind |al-l ind ] - 2 - - -
Caloneis silicula  var. intermedia AMayer Ogh-ind  |alil ind ¢} - 3 - - -
Caloneis spp. Ogh-unk |unk unk - 1 - - -
Cocconeils placentula  (Ehr) Cleve Ogh-ind |al-l ind u - 7 1 - -
Cocconels placentula  var. euglypta (Ehr) Cleve Ogh-ind |al-l r-ph T 2 - - - -
Cocconels placentula var. lineata (Ehr.) Cleve Ogh-ind |al-il r-ph T - 1 1 - -
Cocconeis spp. Ogh-unk |unk unk 1 7 2 - -
Craticula cuspidata  (Kuetz.) D.G.Mann Ogh-ind |al-l ind S 1 - - - -
Cymbella aspera (Ehr.) Cleve Ogh-ind |al-il ind o0.T 2 2 - - -
Cymbella leptoceros (Ehr.) Kuetzing Ogh-ind |al-bi l-ph T - 1 - - -
Cymbella naviculiformis — Auerswald Ogh-ind |ind ind ¢} - 2 - - -
Cymbella subaequalis Grunow Ogh-ind |al-l l-ph oT - 2 - - -
Cymbella tumida (Breb. ex Kuetz.) Van Heurck Ogh-ind  |al-il ind T 1 - - - -
Cymbella spp. Ogh-unk |unk unk 3 8 2 - -
Diploneis ovalis  (Hilse) Cleve Ogh-ind |al-l ind - 1 - - -
Encyonema silesiacum (Bleisch in Rabenh.) D.G.Mann Ogh-ind  |ind ind T - 5 - - -
Eunotia lunaris  (Ehr) Grunow Ogh-hob |ac-l l-ph 0 - 9 - - -
Eunotia pectinalis  (Dillwyn) Rabenhorst Ogh-hob |ac-l ind oT - 1 - - -
Eunotia pectinalis ~ var. minor (Kuetz.) Rabenhorst Ogh-hob |ac-il ind (0] - 2 2 - -
Eunotia spp. Ogh-unk |unk unk - 3 2 - -
Fragilaria leptostauron  (Ehr.) Hustedt Ogh-ind |al-l l-ph U - 1 - - -
Fragilaria ulna  (Nitzsch) Lange-Bertalot Ogh-ind  |all ind ou 2 8 7 2 -
Fragilaria vaucheriae  (Kuetz) Petersen Ogh-ind |al-il r-ph KT - 2 - -
Fragilaria vaucheriae  var. capitellata (Grun.) Patrick Ogh-ind | al-il ind T - 1 - - -
Fragilaria spp. Ogh-unk |unk unk 9 12 18 6 -
Fragilariforma virescens — var. exigua (Grun.)Poulin Ogh-ind  |ind l-ph - 7 - - -
Frustulia rhomboides (Ehr.) De Toni Ogh-hob |ac-il l-ph P - - 1 - -
Frustulia rhomboides var. saxonica (Rabenh.) De Toni Ogh-hob |ac-l l-ph - 4 - - -
Frustulia spp. Ogh-unk |unk unk - 1 - -
Gomphonema angustum C.Agardh Ogh-ind |al-il ind U 1 2 - - -
Gomphonema parvulum (Kuetz.) Kuetzing Ogh-ind |ind ind U - 1 - - -
Gomphonema  spp. Ogh-unk |unk unk 1 3 - - -
Gyrosigma scalproides (Rabenh.) Cleve Ogh-ind |al-il r-ph KU - 1 - - -
Hantzschia amphioxys (Ehr.) Grunow Ogh-ind |al-l ind RAU - - 18 4 -
Hantzschia amphioxys var. vivax (Hantz) Grunow Ogh-ind |al-l ind RAU - - 1 - -
Luticola mutica (Kuetz)D.G.Mann Ogh-ind |al-il ind RAS - 6 3 - -
Navicula cryptocephala Kuetzing Ogh-ind |al-l ind U - - - -
Navicula elginensis ~ var. neglecta (Krass.) Patrick Ogh-ind | al-il r-ph U - - 1 - -
Navicula menisculus  Schumann Ogh-ind |al-l r-ph ouU - 1 - - -
Navicula rhynchocephala Kuetzing Ogh-ind |al-l ind U - 3 - - -
Navicula viridula — (Kuetz.) Kuetzing Ogh-ind  |al-l r-ph KU - 1 - - -
Navicula spp. Ogh-unk |unk unk - 4 - - -
Neidium ampliatum (Ehr)) Krammer Ogh-ind |ind l-ph (0] - 1 - - -
Nitzschia amphibia Grunow Ogh-ind |al-bi ind S - 1 - - -
Pinnularia acrosphaeria W .Smith Ogh-ind |al-l l-ph NOU - 1 2 - -
Pinnularia brevicostata — var. sumatrana Hustedt Ogh-ind |ac-il l-ph (0] 1 - - -
Pinnularia divergens W .Smith Ogh-hob |ac-l l-ph 0] - - 1 - -
Pinnularia gibba ~ Ehrenberg Ogh-ind  |ac-l ind ¢} - 4 - - -
Pinnularia gibba  var. linearis Hustedt Ogh-hob |ac-il ind 0 - 2 - - -
Pinnularia lundii  Hustedt Ogh-ind  |ind I-ph ] - - 1 - -
Pinnularia microstauron (Ehr.) Cleve Ogh-ind |ac-l ind S - 2 - - -
Pinnularia rupestris ~ Hantzsch Ogh-hob |ac-il ind 0 - - 7 - -
Pinnularia subcapitata  Gregory Ogh-ind  |ac-il ind RBS - 2 - - -
Pinnularia viridiformis Krammer Ogh-ind |ind ind NOU - - 2 - -
Pinnularia viridis (Nitz) Ehrenberg Ogh-ind  |ind ind (0] - - 2 - -
Pinnularia  spp. Ogh-unk |unk unk 13 - 28 3 -
Reimeria sinuata (Greg.) Kociolek et Stoermer Ogh-ind |ind r-ph KT - 2 - - -
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Fa4—-4X HEMIER(2-2)

W (Taxon) i ko1 HHEES

B5 pH K 1 2 3 4 5 6 7 8 9 10
Rhoicosphenia abbreviata (Ag.) Lang-Bertalot Ogh-hil  |al-l r-ph KT - - - - 1 - - - - -
Sellaphora pupula  (Kuetz.) Mereschkowsky Ogh-ind  |ind ind SU - - - - 2 - - - - -
Sellaphora  spp. Ogh-unk |unk unk - - - - 1 - - - - -
Stauroneis phoenicenteron  (Nitz.) Ehrenberg Ogh-ind  |ind l-ph N.O,U - - 2 - 1 1 - - - -
Stauroneis phoenicenteron var. signata Meister Ogh-ind  |ind l-ph (0] - - - - 3 - - - - -
Stauronels smithii  Grunow Ogh-ind | al-il r-ph U - - - 1 - - - - - -
Stauroneis spp. Ogh-unk |unk unk - - 5 - 5 1 - - - .
Staurosira construens Ehrenberg Ogh-ind |al-il I-ph U - - - 13 - - - - - .
Staurosira construens var. venter (Ehr.) Hamilton Ogh-ind |all l-ph S - - - 16 - - - - - -
BKERE 0 0 0 0 0 0 0 0 0 0
WK~ RKERE 0 0 0 0 0 0 0 0 0 0
FkERE 0 0 0 0 0 0 0 0 0 0
KK~ FKERE 0 0 11 43 5 0 0 0 0 0
BOKERE 0 7 46 179 119 21 6 3 0 0
HRCAERYK 0 7 57 222 124 21 6 3 0 0
Ul

55 - pH - WIS A Ik
HRARGWEEE S 2 )0 pHOKFATVEEEL 03 2 861k CRAEKIZH T 2 @i

Euh kAR al-bi: LTI AR b3 KA
Euh-Meh:{fi7k 4 A4k A il al-LHF TV A Lphufef 1K VAT
Meh  JUKAFE ind pHANEM:AE ind KA E R
Ogh-hil: Z G TR ac-lAFEEVERL r-phliF K PR
Ogh-ind: A A E VAR ac-bi AR r-bi LR AR
Ogh-hob: Z HmEi P4 unk :pHAHIFE unk :HERANHIE
Ogh-unk: A HEAIHFE
BB A

AGVEIREAL  BWIREAE  CLUKEEL IR C2 ORI IR A

DLi#pRESE B3R D2:70KI BB drifE

ELEKIRETEIERME  E2rOKRE TEIREM  FYORAERMR (U id/Ms, 1988)
G/ R TP A e T RO REERE  Korp ~ T o I R A
Lo FURTERN | HEEEAERE Mo se A Nl B e i i OB G Hh 75 A= i
P IR QEEIIREAERE (DU, 1990)

SIFHEMER UL EIGHERE  THRERMEMRE (M3 AsaiK. & Watanabe T.1995)
RLPEAEEES (RA:ABERBBEE, I - YA, 1991)

EOHEBLAVEINTBY . 100MEEL LA S s, LEDORERIEIL, KEPFEL T D
ZZTHRL, BROBEPROONL Z b, IREEL L TEIMARRETH S, Wil S 7z,
LA EBRKEE Vo TH LWHBTH 525, BIRSITHRAK~RKER Lo Tnb, ZET I
B L2MIE, RKAHE TR K MERE D Cocconeis placentula var. lineata, Fi/KAEMWEM O
Amphora ovalis var.affinis, Cocconeis placentula, Fragilaria ulna. Navicula rhynchocephala,
Tt /KANBARE O Diploneis spp.. Fragilaria spp.. Pinnularia spp.2$ T 5.

2 113, BELAPEEIN TV 00, EPIZIVERTH 2, [LADORAIREEIL, 13E A LD
FEL TR IRTH 27210 T BEREIITEMORBFPEDOONL Z &b, IKEEE L TldMm~
NETH Do M SN EREL, $RTRAREMTSH V) FKAED Fragilarialg 35 & OFEAHE
® Hantzschia amphioxys® T 5.

47 1 SERILADPE TN TP, P28 TH L. ILADRIFIREIX, EEDIZE AL
FHEL T BT T L BEMISEMORBFIFRDO b5, Ml SN0 8EEE RKERD AT
Y. FLKAE D Fragilarid® B & O KAHO Pinnularia J§%CTH 5. 4# 2 DEE LA E TN
TWAH D, RAFREBIIBAR T, BEEL. #2228 K TH S, Cymbellal 1 & OFPinnularial
EDME EIND, 413 DEHBILATE TN TVEA, REREBIIEAR T, EAEZL. #5212 81
KTH %, KAHD Fragilarialg B & N Pinnularid & 550 S5,

LTHIS 1 (6/8) 1%, HER LAV SN boD, 1 7 L237 — 2O ENI2 3R L i s
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AT HIRRHEOT ORCR
o s
Ba-11EK REMRBERER(2)
i WEEyBP T
BB | MEET | RE | LB ae . JEAFRER R Code
T | Mg B KRR | k| HEBD s13C | 213G () N
A R B kol B+ HIEZ L o cal BC/AD cal BP iRt |
(EEH)
o | cal AD 546 - cal AD 591 | cal BP 1404 - 1359 | 1000
No589 1,500+ 20 cal AD 434 - cal AD 452 | cal BP 1516 - 1498 | 0026 |IAAA-
14C-11 . KH | AAA ) 1,490+20 | -2393+046
11E > b (1,504 +23) 20 | cal AD 470 - cal AD 487 | cal BP 1480 - 1463 | 0030 |130710
cal AD 534 - cal AD 619 | cal BP 1416 - 1331 | 0944
o501 L 54020 Y cal AD 432 - cal AD 489 | cal BP 1518 - 1461 | 0672 TAAA
-1 - S b + - + 0 - - )
14C-12 3¢y I A | AAA (1543 24) 1,540%20 | -2450%035 cal AD 532 cal AD 556 | cal BP 1418 1394 | 0328 130711
20 | cal AD 427 - cal AD 571| cal BP 1523 - 1379 | 1000
", 5 08030 . cal BC 156 - cal BC 134 | cal BP 2105 - 2083 | 0244 TAAA
24 " ) =+ -
14C-13 ALK | AAA 2,100%+30 | -2579+060 - -
%) ALt 2.083%27) . cal BC 116 cal BC 53 | cal BP 2065 2002 | 0756 130034
20 | cal BC 183 - cal BC 40 | cal BP 2132 - 1989 | 1000
cal BC 348 - cal BC 317 | cal BP 2297 - 2266 | 0306
" 515030 o | cal BC 207 - cal BC 163 | cal BP 2156 - 2112 | 0640 TAAA.
2Hb o B = . N o -
14C-14 ALK | AAA 2,180%20 | -2655+066 - -
i AL 2,150+ 26) , cal BC 128 cal BC 120 | cal BP 2077 2069 | 0054 130935
. cal BC 354 - cal BC 291 | cal BP 2303 - 2240 | 0308
cal BC 231 - cal BC 96 | cal BP 2180 - 2045 | 0692
cal BC 793 - cal BC 752| cal BP 2742 - 2701 | 0660
o cal BC 682 - cal BC 669 | cal BP 2631 - 2618 | 0141
. 1 B 2 - cal B 1 BP 2581 - 2 02
14C-15 i ALK | AaA 2:540=30 2,610+20 | -2945+060 e o he | . o | oo [AAA-
7V i~ aA | o s3gao5 | 2:610% 45 =0/ cal BC 613 - cal BC 502| cal BP 2562 - 2541 | 0180 | . 0.
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B4 HIRBEEIHT OB

F4—-12% BRIUADFREMICH T ZEAHOTRILLOTH EREREE

xi It # it

RESBRERS TR % K/Ca Ti/Ca Mn/Sr Fe/Sr Rb/Sr Y/Sr Zr/Sr Nb/Sr Al/Ca Si/Ca
EINAETREE 43 | 0.343%0.012 | 0.435%0.010 | 0.082%0.002 | 5.012+0.099 | 0.165+0.011 | 0.115+0.006 | 0.898+0.018 | 0.022+0.009 | 0.021+0.001 | 0.177£0.005
|TeLLiEh e 80 | 0.351%0.011 | 0.288+0.010 | 0.089%0.005 | 5.064%0.140 | 0.174+0.011 | 0.096+0.009 | 0.903+0.029 | 0.015+0.012 | 0.015+0.001 | 0.141£0.005
aiBA 48 | 0.278+0.010 | 0.323+0.009 | 0.086+0.009 | 4.941+0.223 | 0.143+0.008 | 0.095+0.010 | 0.768+0.032 | 0.012+0.006 | 0.018+0.002 | 0.149%0.005
jtimE B8%B 82 | 0.341+0.014 | 0.295+0.017 | 0.085+0.011 | 4.787+0.310 | 0.177+0.014 | 0.102+0.015 | 0.929+0.041 | 0.021£0.010 | 0.021+0.002 | 0.169+0.008
a%C 50 | 0.238+0.016 | 0.303+0.008 | 0.116+0.012 | 7.800*0.313 | 0.160%0.016 | 0.135%0.015 | 0.856+0.056 | 0.018+0.012 | 0.018+0.002 | 0.150+0.009
= 1) 49 | 0.319%+0.008 | 0.466+0.011 | 0.119+0.012 | 6.686+0.217 | 0.131£0.012 | 0.140+0.012 | 0.894%0.042 | 0.012%0.007 | 0.019%0.002 | 0.160+0.007
BF - A RTUY 43 | 0.240%+0.008 | 0.424+0.007 | 0.103+0.003 | 6.687+0.254 | 0.137+0.010 | 0.102+0.007 | 0.726=0.017 | 0.019+0.010 | 0.017+0.001 | 0.140%=0.005
BER Srefaill 43 | 0.194%0.070 | 0.360+0.028 | 0.129+0.014 | 9.205+1.153 | 0.080+0.034 | 0.085+0.014 | 0.458+0.082 | 0.009+0.010 | 0.013+0.021 | 0.123+0.032
#HEINR | MTR 40 | 0.092%0.005 | 0.285+0.009 | 0.166+0.009 | 12.406+0.332 | 0.023+0.006 | 0.111+0.008 | 0.483+0.023 | 0.005+0.007 | 0.012+0.001 | 0.012%0.001
/I 42 | 0.139%0.003 | 0.424+0.005 | 0.065+0.002 | 5.040+0.127 | 0.091+0.004 | 0.044+0.003 | 0.575=0.008 | 0.015%0.006 | 0.016+0.000 | 0.110+0.001
[T 48 | 0.231+0.008 | 0.349+0.028 | 0.141+0.015 | 10.218+0.328 | 0.141+0.012 | 0.159+0.011 | 0.819+0.042 | 0.019+0.012 | 0.012+0.001 | 0.124+0.005
it bRl 52 | 0.327+0.010 | 0.333%0.008 | 0.056+0.005 | 3.145+0.088 | 0.084%0.005 | 0.510*0.006 | 0.606+0.027 | 0.015%0.006 | 0.020%0.002 | 0.150+0.005
HEREL 38 | 0.478+0.029 | 0.349+0.020 | 0.033+0.003 | 2.137+0.099 | 0.148+0.007 | 0.038+0.008 | 0.667+0.028 | 0.022*0.006 | 0.024+0.002 | 0.192+0.012
EHE 1)l 70 | 0.183%0.007 | 0.340%0.017 | 0.153%0.017 | 11.018+0.398 | 0.118+0.011 | 0.157=0.013 | 0.721%0.030 | 0.019+0.009 | 0.012+0.001 | 0.113%0.005
- AV 46 | 0.274%0.028 | 0.324+0.010 | 0.090+0.008 | 4.905+0.505 | 0.104=0.009 | 0.100+0.009 | 0.581+0.033 | 0.012%0.009 | 0.018+0.002 | 0.168+0.014
& T& 93 1.576+0.055 | 0.227+0.011 | 0.038+0.004 .766+0.025 | 0.277+0.020 | 0.031+0.013 | 0.504+0.024 | 0.035+0.009 | 0.052+0.003 | 0.660+0.025
B8 2)1 51 0.299%0.007 | 0.568+0.020 | 0.052%0.009 .672+0.338 | 0.115+0.008 | 0.083+0.019 | 0.848+0.028 | 0.031£0.009 | 0.020£0.002 | 0.151%0.005
7 FEW 24 | 0.293+0.005 | 0.324+0.007 | 0.093+0.009 | 6.643+0.256 | 0.141+0.009 | 0.107+0.011 | 1.086=0.037 | 0.038+0.009 | 0.021£0.002 | 0.157%0.006
—k 51 0.288+0.010 | 0.215%0.006 | 0.071£0.006 | 4.629+0.270 | 0.202+0.012 | 0.066%0.009 | 0.620+0.022 | 0.024=0.010 | 0.019+0.001 | 0.144*0.005
ZRR EN094 46 | 0.260%0.010 | 0.207+0.005 | 0.069+0.002 | 4.544+0.116 | 0.197+0.009 | 0.064+0.005 | 0.592+0.021 | 0.012+0.009 | 0.015+0.001 | 0.121£0.003
RR - AR 44 | 0.248+0.009 | 0.196+0.006 | 0.072+0.002 | 4.884+0.107 | 0.205+0.008 | 0.061+0.007 | 0.588+0.016 | 0.009%0.007 | 0.016%0.001 | 0 +0.005
RE 1R 58 | 0.577%0.069 | 0.259+0.012 | 0.058+0.003 | 3.791+0.228 | 0.354+0.024 | 0.056=0.005 | 0.833+0.032 | 0.031+0.010 | 0.018+0.002 | 0.178=0.020
KBRAE  |FIR 54 | 0.504+0.046 | 0.335%0.022 | 0.056+0.002 | 3.906+0.117 | 0.304%0.027 | 0.055%0.007 | 0.734+0.038 | 0.033£0.015 | 0.017%0.003 | 0.164+0.019
IR - BULREE 2 44 | 0.295+0.003 | 0.230+0.004 | 0.045+0.002 | 4.036+0.084 | 0.202+0.008 | 0.078+0.006 | 0.623+0.009 | 0.016+0.001 | 0.016+0.001 | 0.128+0.002
FAEIC] BRE1R 49 | 0.585%+0.047 | 0.282+0.061 | 0.054+0.004 | 3.573+0.257 | 0.343+0.015 | 0.056+0.008 | 0.897=0.034 | 0.028+0.012 | 0.018+0.001 | 0.186%0.019
T ER 61 0.487+0.014 | 0.331%0.011 | 0.056*0.002 | 4.051+0.104 | 0.295+0.011 | 0.065+0.004 | 0.795+0.017 | 0.049+0.015 | 0.024+0.001 | 0.196+0.005
EEE1R 59 | 0.624+0.030 | 0.258+0.058 | 0.058+0.002 | 3.641+0.125 | 0.366+0.011 | 0.056+0.004 | 0.846+0.020 | 0.024%0.007 | 0.019+0.001 | 0.190+0.009
BRI 60 | 0.622%+0.021 | 0.254+0.011 | 0.057+0.002 | 3.614+0.128 | 0.364*0.012 | 0.056+0.005 | 0.851%0.022 | 0.024+0.010 | 0.019%0.001 | 0.190%0.006
RER EEE2R 42 | 0.585%0.020 | 0.263+0.005 | 0.053+0.005 | 3.438+0.103 | 0.340%0.015 | 0.042+0.012 | 1.069+0.030 | 0.026=0.014 | 0.017=0.001 | 0.173+0.008
KBRS ORE 48 | 0.732%0.032 | 0.257%0.011 | 0.065%0.003 | 4.086%+0.103 | 0.396+0.015 | 0.088+0.017 | 1.175%0.055 | 0.030+0.018 | 0.039+0.001 | 0.284+0.011
Bl 22 | 0.300+0.017 | 0.154+0.005 | 0.056+0.007 | 3.350+0.261 | 0.130%0.012 | 0.061+0.033 | 0.574%0.021 | 0.012%0.007 | 0.018+0.001 | 0.159+0.008
HAF 28 | 0.457%0.011 | 0.251%0.007 | 0.053%0.005 | 3.574%0.122 | 0.311+0.019 | 0.043+0.016 | 0.970+0.033 | 0.038+0.015 | 0.015+0.001 | 0.149%0.005
SENS 18 | 0.459+0.012 | 0.249+0.008 | 0.053+0.005 | 3.518+0.129 | 0.308+0.019 | 0.043=0.015 | 0.972+0.037 | 0.034=0.009 | 0.016+0.001 | 0.150+0.004
% EE 51 0.534+0.015 | 0.262%0.005 | 0.053%0.005 | 3.376%0.108 | 0.340%+0.014 | 0.040%0.016 | 1.071+0.051 | 0.032+0.011 | 0.017+0.001 | 0.173£0.007
& EEEE 52 | 0.392%0.011 | 0.243+0.006 | 0.071%0.002 | 4.554%0.086 | 0.286+0.009 | 0.069%0.005 | 1.211*0.021 | 0.035+0.016 | 0.017+0.001 | 0.158%0.003
RIEERE 51 0.310=0.008 | 0.251%0.004 | 0.069=0.003 | 4.827+0.099 | 0.245+0.008 | 0.061=0.005 | 0.916+0.019 | 0.036+0.013 | 0.016+0.001 | 0.129+0.003
TEEIA 25 | 0.397+0.009 | 0.239+0.004 | 0.069+0.005 | 4.619+0.127 | 0.277+0.012 | 0.059+0.011 | 1.145+0.029 | 0.031£0.013 | 0.015+0.001 | 0.130+0.004
[ESNES 48 | 0.478+0.014 | 0.227%0.006 | 0.076£0.009 | 4.511+0.119 | 0.293+0.022 | 0.083+0.014 | 1.183+0.046 | 0.020+0.010 | 0.025+0.003 | 0.188+0.005
] 43 | 0.414%0.011 | 0.217+0.006 | 0.078+0.007 | 4.574+0.132 | 0.283+0.014 | 0.073+0.015 | 1.100£0.040 | 0.032+0.013 | 0.023+0.002 | 0.168+0.006
& |RIAER 42 | 0.406=0.011 | 0.218+0.005 | 0.078+0.002 | 4.616+0.081 | 0.283+0.009 | 0.072+0.004 | 1.102%0.015 | 0.040+0.013 | 0.023+0.001 | 0.171+0.005
E:! IETE] 50 | 0.435+0.008 | 0.217+0.005 | 0.075+0.002 | 4.576+0.072 | 0.288+0.011 | 0.079%0.007 | 1.124+0.023 | 0.023+0.010 | 0.022+0.004 | 0.165+0.021
ENIE( 44 | 0.492+0.013 | 0.225+0.006 | 0.076+0.002 | 4.326+0.077 | 0.296+0.008 | 0.083+0.007 | 1.191+0.021 | 0.024%=0.010 | 0.026+0.001 | 0.195%0.005
EES:] 48 | 0.453+0.014 | 0.219+0.007 | 0.076+0.003 | 4.492+0.088 | 0.299%0.010 | 0.076+0.010 | 1.133+0.034 | 0.026=0.009 | 0.019%0.005 | 0.151+0.028
il 63 | 0.402+0.011 | 0.216+0.006 | 0.079+0.006 | 4.741+0.138 | 0.289+0.014 | 0.068+0.016 | 1.065=0.026 | 0.021+0.014 | 0.013+0.001 | 0.116+0.003
WF 54 | 0.350£0.007 | 0.233+0.005 | 0.074+0.006 | 4.898+0.169 | 0.261+0.012 | 0.061*0.014 | 1.093+0.035 | 0.023%0.016 | 0.011£0.002 | 0.105+0.004
* B B 51 0.842%0.046 | 0.127+0.006 | 0.024%0.006 | 2.087+0.088 | 0.492+0.030 | 0.018%0.018 | 0.722*0.047 | 0.045+0.013 | 0.035+0.003 | 0.434%0.024
* B EEORE 50 | 0.641%0.052 | 0.133+0.007 | 0.033%0.007 | 2.471+0.135 | 0.391+0.028 | 0.0210.017 | 0.934+0.067 | 0.038+0.011 | 0.029+0.003 | 0.331=0.027
* B 50 | 0.827+0.052 | 0.128+0.006 | 0.026+0.008 | 2.119+0.091 | 0.485+0.032 | 0.016+0.018 | 0.731£0.050 | 0.043+0.014 | 0.035+0.003 | 0.421+0.027
* A - 51 0.852+0.040 | 0.131£0.007 | 0.027£0.008 | 2.083+0.088 | 0.495+0.026 | 0.020%0.016 | 0.703+0.045 | 0.050+0.014 | 0.035+0.004 | 0.433£0.023
* ARRILEE 13 39 | 0.693%0.072 | 0.149%0.007 | 0.041%0.010 | 2.792+0.180 | 0.473+0.043 | 0.034%0.021 | 0.965%0.061 | 0.044+0.012 | 0.029+0.003 | 0.344%0.038
* ARRILEIE 2R 34 1 0.992%0.041 | 0.124%0.009 | 0.034=0.011 | 2.370%0.138 | 0.691+0.024 | 0.021+0.022 | 0.774+0.032 | 0.054=0.015 | 0.039+0.004 | 0.480=0.018
BER PHA 40 | 0.458+0.041 | 0.374%0.007 | 0.073%0.009 | 5.160%0.157 | 0.393+0.022 | 0.108+0.017 | 1.473+0.051 | 0.037%0.021 | 0.020+0.008 | 0.219%0.009
B/ 41 0.188+0.007 | 0.178+0.006 | 0.011£0.001 | 0.916+0.033 | 0.032+0.002 | 0.001+0.002 | 0.177+0.009 | 0.004=0.002 | 0.015+0.001 | 0.111£0.005
TR 46 | 0.168+0.003 | 0.162+0.004 | 0.021+0.003 | 1.447+0.038 | 0.028+0.004 | 0.011+0.003 | 0.262%0.026 | 0.007+0.003 | 0.016+0.001 | 0.119%0.005
FRIB 50 | 0.432%0.011 | 0.446%0.013 | 0.060+0.002 | 3.613+0.064 | 0.112+0.006 | 0.079=0.005 | 0.980+0.018 | 0.077+0.007 | 0.025 001 | 0.201+0.004
[} 46 | 0.204%0.011 | 0.183+0.006 | 0.001£0.001 | 0.904%0.017 | 0.017+0.002 | 0.007%0.001 | 0.221+0.004 | 0.007+0.004 | 0.014+0.001 | 0.107£0.004
FriB-3 48 | 0.400%+0.015 | 0.457+0.016 | 0.066+0.004 | 3.596+0.198 | 0.104*0.005 | 0.075+0.006 | 0.924%0.020 | 0.076+0.007 | 0.024+0.001 | 0.186+0.006
BERR FRiB-4 48 | 0.208+0.023 | 0.379+0.021 | 0.040+0.014 | 2.754+0.300 | 0.071%0.009 | 0.035+0.004 | 0.430+0.018 | 0.034=0.008 | 0.014=0.001 | 0.102+0.008
FRIB-5A 50 | 3.365+0.180 | 1.513+0.126 | 0.146+0.036 | 9.850+2.591 | 1.510+0.166 | 0.613+0.085 | 3.277+0.461 | 0.185+0.067 | 0.138+0.008 | 1.519+0.214
FriA-5B 47 | 3.424%0.116 | 1.614+0.112 | 0.199%0.087 | 13.566+5.855 | 1.628+0.269 | 0.670+0.124 | 3.736+0.751 | 0.220+0.078 | 0.139+0.008 | 1.474+0.203
FriB-7 48 | 0.170+0.013 | 0.259+0.008 | 0.015+0.002 | 1.257+0.085 | 0.018+0.002 | 0.013+0.002 | 0.307%0.005 | 0.013+0.003 | 0.013+0.001 | 0.075%+0.003
[FBK 48 | 0.319%0.011 | 0.482+0.009 | 0.061+0.003 | 3.672+0.139 | 0.095+0.007 | 0.067+0.006 | 0.787=0.015 | 0.060+0.007 | 0.020+0.001 | 0.153+0.003
RES 49 | 0.199%0.024 | 0.222%0.027 | 0.019%0.003 | 1.968+0.228 | 0.033+0.007 | 0.018+0.003 | 0.428+0.031 | 0.010+0.005 | 0.020+0.004 | 0.120£0.011
E R 60 | 0.651%0.021 | 0.485%0.014 | 0.046+0.004 | 3.322+0.104 | 0.174+0.009 | 0.029+0.009 | 0.462+0.017 | 0.185+0.010 | 0.025+0.002 | 0.241%0.008
F#C 45 | 0.277%0.010 | 0.345+0.008 | 0.019%+0.002 | 1.604+0.057 | 0.039+0.015 | 0.008+0.006 | 0.368=0.012 | 0.026+0.006 | 0.019+0.001 | 0.171%+0.006
LEER "E HEA 51 0.340%0.008 | 0.319+0.008 | 0.020+0.003 | 1.347%0.025 | 0.047+0.011 | 0.011%+0.005 | 0.381£0.021 | 0.044+0.056 | 0.019+0.002 | 0.190=0.009
TR 29 | 0.323+0.019 | 0.363+0.031 | 0.019+0.001 | 1.607£0.060 | 0.059%0.009 | 0.003+0.005 | 0.399+0.043 | 0.025%0.009 | 0.021£0.001 | 0.171+0.006
BRI 25 1.116+0.061 | 0.472+0.022 | 0.037+0.005 | 2.228+0.080 | 0.245%0.011 | 0.023%0.009 | 0.524+0.014 | 0.246%0.013 | 0.038+0.003 | 0.391£0.021
FE 45 | 0.184%0.009 | 0.190+0.006 | 0.112+0.031 | 7.290+0.346 | 0.170=0.015 | 0.077+0.011 | 0.691+0.040 | 0.026=0.010 | 0.011£0.001 | 0.097+0.004
wng RE - #H 48 | 0.136%0.023 | 0.198+0.014 | 0.122%0.008 | 9.329+0.502 | 0.146+0.020 | 0.108+0.011 | 0.642+0.019 | 0.023+0.015 | 0.010+0.001 | 0.079£0.006
Ng 45 | 0.234%0.010 | 0.227+0.004 | 0.078+0.004 | 6.121+0.201 | 0.198+0.008 | 0.043+0.004 | 0.784+0.014 | 0.017+0.007 | 0.024%0.001 | 0.129%0.003
AR 1 B 50 | 1.825%0.041 | 0.644%0.024 | 0.053%0.007 | 2.125+0.063 | 0.453+0.019 | 0.107%0.017 | 1.477%0.049 | 0.044+0.022 | 0.050+0.003 | 0.500%0.012
Eme Q BRANtEE 0% 50 | 1.592%0.066 | 0.609+0.020 | 0.061+0.005 | 3.075%0.123 | 0.534+0.039 | 0.111+0.020 | 1.671£0.134 | 0.049+0.012 | 0.042+0.003 | 0.419+0.014
7 ol BRANtEE 3R 50 | 3.144+0.069 | 0.724+0.036 | 0.073+0.009 | 2.919%0.099 | 0.925+0.048 | 0.181*0.026 | 2.820+0.114 | 0.072%0.020 | 0.074%0.026 | 0.817+0.040
BRAIthEE4 2% 50 | 1.922+0.108 | 0.681+0.050 | 0.064+0.005 | 3.023%0.103 | 0.607%0.033 | 0.122+0.017 | 1.887+0.098 | 0.050+0.015 | 0.050%0.004 | 0.499+0.018
SO 40 | 0.820+0.053 | 0.405+0.013 | 0.056+0.009 | 4.680+0.233 | 0.494%0.033 | 0.049+0.029 | 0.912+0.045 | 0.199%0.030 | 0.031£0.003 | 0.284+0.017
EZN Y 42 | 0.844%0.061 | 0.395+0.019 | 0.061+0.010 | 5.106+0.397 | 0.539+0.053 | 0.069+0.030 | 0.911+0.050 | 0.197+0.028 | 0.032+0.004 | 0.293+0.026
BH(EAE3E) 42 1.287+0.051 | 0.340+0.013 | 0.058+0.010 | 3.643+0.225 | 0.784+0.030 | 0.081+0.022 | 0.824%0.033 | 0.265%0.032 | 0.038%0.009 | 0.458+0.050
M 62 | 0.704+0.029 | 0.314+0.009 | 0.073+0.015 | 5.266+0.176 | 0.533%0.035 | 0.077+0.027 | 0.720+0.053 | 0.191£0.035 | 0.026%0.028 | 0.249+0.010
FI - AR 50 | 0.629+0.043 | 0.310%0.088 | 0.070=0.012 | 5.553+0.236 | 0.492+0.034 | 0.083+0.021 | 0.700+0.032 | 0.180+0.027 | 0.024%+0.002 | 0.227=0.014
EEE ] 42 | 0.461%0.023 | 0.332%0.008 | 0.098+0.003 | 7.468+0.217 | 0.309+0.013 | 0.081+0.005 | 0.569+0.011 | 0.109+0.010 | 0.019+0.001 | 0.174%0.006
| HAREERRE 47 | 0.717£0.036 | 0.410%0.012 | 0.081£0.006 | 5.312+0.241 | 0.383+0.024 | 0.094%0.013 | 0.810%0.039 | 0.095+0.023 | 0.028+0.027 | 0.291£0.014
| A28 40 | 0.970%0.032 | 0.330+0.009 | 0.066+0.007 | 3.683+0.122 | 0.431+0.021 | 0.077+0.016 | 0.554%0.023 | 0.110+0.021 | 0.034+0.003 | 0.377%0.012
|MEEE18 42 | 0.822%0.027 | 0.369+0.010 | 0.065+0.007 | 3.888+0.236 | 0.392+0.021 | 0.076+0.018 | 0.540=0.049 | 0.089+0.020 | 0.027+0.009 | 0.330+0.013
|MEEEEOR 41 0.675+0.016 | 0.390%0.010 | 0.073%0.007 | 4.666*0.218 | 0.346+0.021 | 0.078+0.012 | 0.582+0.065 | 0.087=0.013 | 0.024+0.007 | 0.280%0.011
|EEEE3R 12 | 0.538+0.011 | 0.401£0.007 | 0.076+0.010 | 5.271%0.189 | 0.296%0.019 | 0.075%0.015 | 0.587+0.024 | 0.075%=0.009 | 0.022%0.002 | 0.227+0.009
HEERAR 37 | 0.744=0.014 | 0.409%0.010 | 0.080%0.010 | 5.176%+0.202 | 0.399+0.020 | 0.092%0.015 | 0.807%0.027 | 0.096+0.023 | 0.029+0.003 | 0.302%0.010
A& 28 1.111+0.118 | 0.140+0.009 | 0.055+0.020 | 1.650+0.236 | 0.236+0.043 | 0.041£0.027 | 0.486+0.038 | 0.082+0.022 | 0.050+0.006 | 0.607+0.059
& 19 1.072+0.042 | 0.144+0.008 | 0.041+0.006 | 1.776+0.152 | 0.233+0.014 | 0.015+0.013 | 0.497%0.018 | 0.065%0.015 | 0.049%0.003 | 0.587+0.018
E=E3E 51 0.788%0.084 | 0.341%0.023 | 0.067=0.009 | 4.581+0.198 | 0.884+0.119 | 0.224%0.055 | 0.753*0.082 | 0.259+0.053 | 0.029+0.004 | 0.273%0.028
|RHE%E28 40 | 0.588+0.042 | 0.330+0.018 | 0.088+0.014 | 7.611+0.599 | 1.058+0.119 | 0.348+0.069 | 1.033+0.102 | 0.402+0.064 | 0.023+0.003 | 0.203+0.014
MEZESE:S 59 | 0.498+0.030 | 0.302+0.011 | 0.067+0.005 | 4.225%0.181 | 0.220%0.018 | 0.076+0.010 | 0.814+0.048 | 0.035%0.012 | 0.012%0.002 | 0.133+0.008
EgE NI 28 42 | 0.357%0.031 | 0.238+0.008 | 0.073%0.002 | 5.078+0.182 | 0.198+0.025 | 0.043+0.005 | 0.751%0.059 | 0.018+0.013 | 0.023+0.001 | 0.153*0.011
i BHER 46 | 0.634+0.019 | 0.330+0.007 | 0.087+0.016 | 7.527+0.226 | 1.174=0.030 | 0.381£0.042 | 1.096+0.047 | 0.480%0.070 | 0.023%0.002 | 0.217+0.007
BHEOR 47 | 0.509+0.016 | 0.315+0.007 | 0.078+0.010 | 7.118+0.234 | 0.909+0.042 | 0.299+0.046 | 0.947=0.054 | 0.361+0.055 | 0.020+0.002 | 0.177+0.007
IstREE 1 8% 67 | 0.382%0.026 | 0.252+0.023 | 0.052%0.006 | 4.106%+0.227 | 0.160+0.018 | 0.057+0.009 | 0.434%0.039 | 0.056+0.011 | 0.010+0.001 | 0.107%0.007
ISt 2% 56 | 0.590%0.072 | 0.393+0.020 | 0.077%0.009 | 5.396+0.448 | 0.330+0.028 | 0.078+0.015 | 0.675%0.059 | 0.096+0.017 0.219%0.041
Bz s 42 | 0.635+0.072 | 0.309+0.009 | 0.071+0.012 | 5.519+0.425 | 0.500%0.050 | 0.076+0.025 | 0.690+0.055 | 0.183%0.030 0.231+0.025
[EEEE 39 1.999+0.212 | 0.664+0.061 | 0.067+0.011 | 1.862+0.368 | 0.476+0.060 | 0.126+0.023 | 1.647+0.181 | 0.067=0.014 | 0.067+0.010 | 0.602+0.086
AR [CEEPE 44 1.045+0.171 | 0.547+0.064 | 0.056+0.008 | 2.822+0.410 | 0.312+0.048 | 0.088+0.015 | 1.108+0.160 | 0.046+0.013 | 0.036+0.006 | 0.302+0.038
it 42 | 0.678+0.057 | 0.458+0.020 | 0.062+0.005 | 3.457+0.206 | 0.194*0.018 | 0.072+0.009 | 0.728+0.054 | 0.025%0.010 | 0.019+0.002 | 0.185%+0.015
ERER |t4s 50 | 0.612%0.015 | 0.496%0.009 | 0.042%0.005 | 2.6256+0.103 | 0.164+0.007 | 0.073+0.013 | 0.977%0.021 | 0.018+0.008 | 0.029+0.003 | 0.271%0.007
B2EHH [JG—1a) 56 1.327+0.021 | 0.266+0.006 | 0.058+0.006 | 2.817+0.074 | 0.756+0.015 | 0.183+0.024 | 0.762%0.033 | 0.078+0.014 | 0.036+0.003 | 0.448+0.011

R ST 1 LB MR8 S 00 IS
Pl = BRI, % BRARES 7 ABRINE a) © Ando,A., KurasawaH. Ohmori,T. & TakedaE(1974). 1974 compilation of data on the GS] geochemical reference samples
JG-1 granodiorite and JB-1 basalt. Geochemical Journal Vol.8 175-192.
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B4—14FR RESELYXHA MRAOIEHER
B (FRIRL - i) EHD 5 DY X H 1 MREDHEER
DERAHS % | moE (%)
EEE 1B - AR - MR 1B 60 39.7 — REEHIXTE B LA 5 2
EEE2 - QR 42 27.8 —WERIT A
E23F - AT 16 10.6 —RER TG
SHEENA, SRIER 18 7 4.6 —RER TG
FIUR - SILRFA 3 2 — R 1L
IR - H5IR 3 2 — R
wll 2 1.3 —RERIE S - Sl
RILE 28 1 0.7 —KERF RGBS
REREFE 3B 1 0.7 —RERIIH A D ?
EXC;] 16 10.6
&t 151
BRILBFEMD 5DY XN MNEADHERER
ARRGEA x| EoE (%)
FERRIL - HEE1H - MRFE1H 107 89.9 — REEHIX T B LA 5 2
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&5 K/Ca |Ti/Ca|Mn/Sr|Fe/Sr|Rb/Sr| Y/ /St |Zr/Sr |Nb/Sr|Al/Ca|Si/Ca
120731 0.165 0.178 0.010 0.741 0.017 0.009 0.303 0.002 0.015 0.099
120732 0.170 0.178 0.010 0.737 0.014 0.007 0.296 0.003 0.015 0.097
120733 0.166 0.170 0.011 0.759 0.015 0.006 0.301 0.001 0.015 0.099
120734 0.174 0.175 0.011 0.771 0.015 0.011 0.298 0.002 0.016 0.105
120735 0.168 0.178 0.010 0.704 0.014 0.007 0.305 0.003 0.015 0.100
120736 0.166 0.172 0.010 0.685 0.018 0.009 0.300 0.005 0.016 0.109
120737 0.255 0.443 0.037 2.365 0.060 0.045 0.657 0.030 0.021 0.140
120738 0.175 0.177 0.015 1.163 0.030 0.013 0.368 0.000 0.016 0.117
120739 0.174 0.179 0.009 0.689 0.018 0.008 0.304 0.002 0.015 0.101
120740 0.175 0.185 0.009 0.673 0.016 0.004 0.306 0.003 0.015 0.103
120741 0.169 0.185 0.025 1.731 0.026 0.012 0.338 0.002 0.019 0.144
120742 0.147 0.178 0.013 0.917 0.015 0.009 0.275 0.000 0.016 0.107
120743 0.157 0.178 0.015 0.964 0.014 0.009 0.271 0.002 0.016 0.115
120744 0.170 0.182 0.011 0.801 0.018 0.007 0.295 0.003 0.016 0.109
120745 0.160 0.175 0.010 0.756 0.018 0.010 0.297 0.002 0.015 0.103
120746 0.150 0.176 0.012 0.884 0.015 0.005 0.301 0.002 0.016 0.098
120747 7.334 0.943 0.329 27.308 4.016 1.625 5.814 0.151 0.119 1.994
120748 0.253 0.435 0.037 2.361 0.063 0.052 0.656 0.032 0.020 0.139
120749 0.247 0.429 0.036 2.349 0.070 0.047 0.650 0.033 0.021 0.148
120750 0.190 0.178 0.018 1.320 0.032 0.006 0.375 0.004 0.017 0.128
120751 0.163 0.179 0.010 0.696 0.014 0.004 0.297 0.000 0.015 0.104
120752 0.175 0.183 0.010 0.697 0.016 0.005 0.306 0.004 0.015 0.102
120753 0.249 0.435 0.035 2.265 0.066 0.055 0.654 0.032 0.019 0.133
120781 0.171 0.172 0.009 0.712 0.019 0.008 0.297 0.004 0.017 0.106
120782 0.420 0.194 0.076 4.387 0.306 0.066 1.116 0.013 0.013 0.117
120784 0.163 0.175 0.011 0.777 0.021 0.009 0.298 0.004 0.016 0.102
120785 0.416 0.226 0.067 3.905 0.299 0.041 1.048 0.042 0.019 0.165
120786 0.178 0.170 0.010 0.773 0.018 0.008 0.300 0.002 0.017 0.105
120787 0.235 0.198 0.010 0.800 0.022 0.004 0.287 0.003 0.014 0.121
120788 0.167 0.176 0.010 0.767 0.020 0.010 0.299 0.004 0.017 0.105
120789 0.171 0.172 0.010 0.773 0.016 0.009 0.300 0.003 0.017 0.108
120791 0.173 0.175 0.011 0.771 0.019 0.007 0.302 0.001 0.016 0.105
120792 0.168 0.164 0.010 0.724 0.014 0.009 0.299 0.004 0.016 0.100
120793 0.419 0.188 0.072 4.229 0.291 0.072 1.115 0.023 0.013 0.117
120794 0.169 0.179 0.010 0.733 0.015 0.008 0.303 0.004 0.017 0.109
120795 0.162 0.174 0.011 0.774 0.016 0.006 0.288 0.001 0.016 0.100
120796 0.168 0.181 0.011 0.792 0.016 0.007 0.299 0.000 0.017 0.106
120797 0.168 0.161 0.011 0.748 0.016 0.006 0.299 0.002 0.015 0.094
120799 0.152 0.166 0.012 0.819 0.017 0.008 0.296 0.000 0.015 0.095
120800 0.163 0.175 0.011 0.786 0.018 0.009 0.298 0.003 0.016 0.102
120801 0.176 0.165 0.018 1.338 0.028 0.008 0.365 0.004 0.017 0.122
JG-1 1.265 0.284 0.052 2.736 0.737 0.171 0.854 0.045 0.036 0.410

JG-1 : fE#EFEL -Ando, A Kurasawa,H..Ohmori, T.& Takeda,E. 1974 compilation of data on the GJS geochemical reference
samples JG-1 granodiorite and JB-1 basalt. Geochemical Journal, Vol.8 175-192 (1974)
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LN rolz,

F4 -1912, WAAEHEBH A, F v TOIEBIESNIC L 2 R ER R L o R THIE
L2k 2R L7z 5120731 ~120736% . 120739, 120740, 120744, 120745, 120751, 120752
Fofshix. B ILERLAEPHEHIN WD LHEE L. 5 5120738% £ 1207417121, BT
W REZILESER SN TS EHH L, T2, BEHFR EE—R L2 omEs
1207467 (L FAR 1AL A #HBEC. 120750% (3 F A8 8 ML A# I Z B htHZEA L. T hsabh
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HATE KRBT O
X, SHOSDOER 7,18, 19, 23EALASEICHIIC—% L. M UEROFLGOWEEMEZ /R L TWwWh,
INSRALAEEELE 4 - 12RICEBHEN TV B 72012, SHBOMOEHO L EO5H CTHAEHO
FEDIRE S5,

SR L7280 HTE S 5% 1 LT ORE, JEERIIZIZE SHHIEDSLEET, AT #f 1E A8 12 AH Y4 3
LI TH Do BlzIE HYWOWEA 1mmPL FOATE. WATEO & X5 IAKE L. 50 F
BEIIRESLEHT LI EPHERTE 5, 5HrE7120741, 120742, 120743F OA%HE, & SHiIE
0. 45mm (Mn/Sr=0.755. Fe/Sr=0.78871. Rb/Sr=0.88693. Y/Sr=1.06962. Zr/Sr=1.11377. Nb/
Sr=1.1140) Z Fi\x 5 Z L2 & 1), 120741 MRS RIS, 120742, 120743F (316 7 1S 2 S 7z,
F 720 1207478 O F v 7120.25, 0.45. 0.77mm THEIE 24T o 7205, Lo EALAEHEE L A - EYEE
Wb =B Lol H4 —1TROI12074THFO TR ILAHEL SHEM T 2 & ZIE O ERkIE G E
SNDREED D 5 o

BARH R omIZx, ASHIMER SN L h o 7225, SILERIADERE HEIRCE L Tnwb 2
EDFHH L2 2k ) EBREIER T, BRUENEDSOLZIENRH IS TnwE 2k
AHI L, B IELINEDS A O A IBIRIICHEH SR TOW AT RMEZHEN L TH . EOTO
WRETFE L2V, T2, RO T, EEOTEOEME L L34, — EILE R VvhE
HENTWRWA, HITE / ILERIEDSHH S Tw T, TR P CldE 2 iRl
AR FYUSEINE, ZRILE NV EHCERH SN TV, FHIRE HERO EERM L. R FEE
PR & CHEETd o 72T REME 2 HEM L CH BT O R ETE L 2\

FE2H MM ERT v TOAMERFE

1 oI
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LD IR Z KD FBIICFEET 5 7-DIEE &M OFETH L~ NT / EADHHE% KD,
FEHEASIT T EEWIEH - YLD T2 L T2 5. B - EYEFEEZED ORI L 72T &
HRADEWAOM % B o 72 HEP SR L Tz 2h, AMEMDSFRETELRT) Y Z7DT
2MECERM G EXITo720 /20 HEWOA A ¥ ZESRGHT Tl IR E ISR L 72,

2 HEXBEMFICKIEMRE
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GHTEEA T A YAV NV A IO S EA2110L 1) — R ERIEE XA EFCIT W a0 X
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AT HIREFEGAT OBR
F4-200%k ENEHENEIRERRFERF Y TEOTRI/MEDLE

S JCRGHMED I &=

&5 Al/Si K/Si Ca/ K Ti/ K K/Fe Rb/Fe Fe/Zr Rb/Zr Sr/7r Y/Zr
120754 0.022 0.372 0.248 0.714 0.046 0.032 10.653 0.343 0.656 0.223
120755 0.013 0.045 0 0 0.014 0.003 8.266 0.028 0.063 0
120756 0.015 0.077 0 0 0.012 0.013 13.113 0.167 0 0.011
120757 0.014 0.026 1.046 0 0.005 0 17.581 0 1.558 0
120758 0.015 0.075 0 0 0.007 0.037 12.266 0.451 0.114 0.286
120759 0.015 0.017 0.867 6.169 0.005 0 9.979 0 0.714 0.805
120783 0.037 0.614 3.593 1.236 0.008 0.004 22.791 0.088 3.6 0.492
120790 0.023 0.344 1.231 0.838 0.014 0.009 17.015 0.145 2.698 0.448
120798 0.032 0.661 1.783 0.835 0.014 0.008 24.611 0.186 3.452 0.487
JG-12) 0.030 0.169 0.169 0.090 1.320 2.307 0.180 0.002 0.011 0.000

I TCHEHHED = BT St

&5 Mn/Fe Ti/Fe Sr/Rb Y/Rb Mg/Si Cr/Fe Ba/Zr Ba/Sr TR (g)
120754 0.081 0.029 1.921 0.652 0.135 0.074 9.585 18.424 2.73 0.05047
120755 0.071 0 2.28 0 0.02 0.229 3.705 73.63 2.632 0.00716
120756 0.046 0 0 0.067 0.041 0.098 0 0 2.652 0.00748
120757 0.033 0 0 0 0.071 0.132 1.394 1.128 2.656 0.00417
120758 0.079 0 0.253 0.635 0.056 0.048 27.468 304.33 2.602 0.00281
120759 0.088 0.025 0 833.71 0.08 0.151 6.578 11.622 2.642 0.04613
120783 0.029 0.009 41.202 5.612 0.154 0.008 5.096 1.785 2.741 0.12761
120790 0.045 0.011 18.625 3.083 0.135 0.024 7.736 3.617 2.691 0.14182
120798 0.031 0.011 18.651 2.621 0.164 0.014 7.418 2.711 2.697 | 0.15768
JG-12) 0.401 0.798 0.050 6.020 0.000 0.000 0.770 0.150

) ﬂﬁ;ﬁﬂ Ando,A., Kurasawa,H.,Ohmori, T. & TakedaE.(1974). 1974 compilation of data on the GJS geochemical reference samples JG-1 granodiorite and JB-1 basalt.
G5 120755~120758% (& AT v T O 72D HTIE S O A2 IRVRE A ST L7z & & & R4 2 Rl % 72012, FEEBRCRD 225 H7E 0. 5mm & L CHi
ﬂ:%j’ouf;of (#IEfH 3 Fe/Zr © 0.760, K/Si:0.986, Ca/K :0.989, Ti/Fe :0.750, Ti/K :0.806. K/Fe :0.993, Rb/Fe :1.249, Y/Fe :1.209, Rb/Zr : 0.948.
Sr/Zr :1.028, Y/Zr : 1.146. Sr/Rb : 1.084. Y/Rb :1.146. Ba/Zr : 3.498. Ba/Sr : 3.403)

B4-21% SREHIREAEOTRLTHELBERERE
45 A O3l + FE e (R 2 il
RAES 1)2; Al/Si K/Sl Ca/ K Ti/ K K/Fe
B 39 0.056=0.022 2.232+1.457 1.228+1.277 0.636+0.680 0.045%0.024
BE 45 0.054=0.035 1.501+1.130 1.420+1.974 0.764+0.943 0.052%0.032
fo /N athiEgR e 42 0.079=0.045 2.519+1.852 2.768+8.270 0.796+0.826 0.050=0.040
o/ lathigikEE 48 0.046=0.020 1.695*0.946 1.077+1.232 0.493+0.330 0.047£0.041
5 KB D VI = R
RaERE )gi Fe/Zr Rb/Zr Sr/Zr Y/Zr Mn/Fe
B 39 17.431£10.231 | 0.252+0.117 1.655%+1.099 0.199+0.091 0.048%0.022
BE 45 17.573+8.635 0.352+0.193 1.998+1.285 0.285+0.125 0.050=0.023
fo /N At 42 21.694+13.697 | 0.437%+0.263 2.385+3.876 0.354+0.184 0.074=0.148
o/ lnthigikEE 48 33.814+20.158 | 0.547+0.332 2.945+1.957 0.496+0.185 0.112+0.076
axiii TCR LMD FIME + (R A
RAEES g Ti/Fe Mg/Si Cr/Fe Ba/Zr e
Bl 39 0.019=0.007 0.287+0.125 0.019+0.012 | 20.963+14.816 | 0.045%=0.024
BE 45 0.021+0.005 0.242+0.167 0.029+0.023 | 22.126+27.317 | 0.052%0.032
2/ AR 42 0.022+0.010 0.318+0.217 0.022+0.023 | 24.179+22.118 | 0.050%=0.040
fo/ At BRE 48 0.015+0.007 0.349+0.241 0.024+0.029 | 48.390+39.521 | 0.047=0.041

T A IR AR AR B T e, [RIRRAR RIS AL IR TR AT, RERRRILET ., BHEREE A0 & EHTIUE I, R REF S 11 CORH vl 2 AR

IFT, CofismAad71 794 b TobhawEBbhs,

fim A e R EWI IO O ZHERN T 5 & IR IIRETRAZT TV T, KA Z SR E
FANE > TROZZERTIEID, —IRIICEHFZEPIFA TV LA a L Bbh b, $72, FIF &5
M 7120754% (3, A7) Y 7OT 2HHOET, AR GEAE - L2 8I2X ), FREa M E
BORO—HTHLWRMEITEVETR S, 72, HED2.6~2.7THERAT aO#HMTH L, 4
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4w HIRRE

ST D LR
$4—225% _EINtEERR. RYEERFH TS

R ERREERENICLIENFHOTRILOFYELEERERE

- s It ES Jid
R fia% Mg /S i AL/S| K/Si Ca/K Ti/K
EontHEgs 18 25 0.359+0.704 | 0.373+0.062 | 18.521=1.779 | 0.287+0.208 | 0.625%=0.202
EonttmE 2 B 19 0.395%0.346 | 0.357=0.064 | 18.508%2.093 | 0.354=0.312 | 0.442=0.128
EontHEgE 3¢ 59 0.716+0.375 | 0.260+0.045 | 17.898+1.578 | 0.221%0.136 | 0.422=0.158
Nt 4 2% 34 0.662%0.882 | 0.308=0.294 | 18.054%1.992 | 0.228%0.169 | 0.411=0.252
HOISIE N RE 45 0.095+0.023 | 0.339+0.015 | 20.676=0.540 | 0.059%0.021 | 0.237=0.090
=RAIL706%E MBS 43 0.207+0.019 | 0.096+0.007 | 2.584=0.278 | 0.439%0.043 | 0.413=0.032
SBERAET-2 =Y 46 0.351£0.017 | 0.385+0.003 | 17.792+0.233 | 0.008+0.002 | 0.0451=0.003
N . T %k It
LS fli %k K/Fe Ti/Fe Cr/Fe Mn,/Fe Fe/Zr
bt 1 B 25 1.649=0.886 | 0.913£0.510 | 0.910%0.555 | 0.033+0.020 | 0.787+0.536
EhntHEmE 2B 19 1.097+0.599 | 0.452+0.294 | 0.374+0.369 | 0.020+0.012 | 2.842%3.064
bt 3 59 0.820£0.535 | 0.302+0.213 | 0.318=0.244 | 0.015=0.009 | 3.144+2.437
ot 4 8¢ 34 0.899=0.590 | 0.314+0.265 | 0.324=0.245 | 0.014=0.009 | 6.272=13.60
ISR 45 1.966+0.093 | 0.454%=0.154 | 0.324+0.047 | 0.010£0.007 | 4.318%1.337
=RALILIT069E B 43 0.049£0.008 | 0.019+0.03 0.014+0.002 | 0.010£0.001 | 2.213=0.358
SBERET-2E YR 46 0.698+0.028 | 0.029+0.01 0.036+0.004 | 0.024=0.001 | 4.357=0.426
- . 7t It
EEE fi % Rb/Zr Sr/7Zr Y/ Zr Ba/Zr
Nt 1B 25 0.273=0.104 | 0.634=0.157 | 0.033=0.028 | 63.338%25.035
EinttmE 2B 19 0.717%0.653 | 3.157=3.513 | 0.049%0.061 | 161.605+211.1
Nt 35 59 0.984+0.439 | 0.181+0.162 | 0.097=0.082 | 57.082%22.78
bt 48 34 1.886%5.936 | 1.174%=2.862 | 0.255%=0.591 | 121.500=156.3
HISE R 45 2.977+0.995 | 8.079=2.772 | 0.118+0.117 | 304.053%=224.9
=RALILT069E B 43 2.178+0.013 | 0.794=0.078 | 0.096=0.004 | 4.370=0.290
SBERET-2EYE 46 6.040+0.461 | 23.084=1.775| 0.250+0.038 | 49.799+3.758
S + P

L A3 NS i F A 2 B (24515347 1 0> 40.2% T—3

$£4-23% JIFIEHEIERFEEREEREYICL2EVBHOTRILOFHELEEREE
- B S
BYEE fl Al/S i K/S i Ca/K Ti/K K/Fe
ERET 36 0.232+0.035 | 10.129=1.777 | 0.158%=0.031 | 0.094=0.037 | 0.314%=0.199
K1 AE e 47 0.332%£0.015 | 19.767+0.718 | 0.055%0.030 | 0.101=0.013 | 0.485%0.132
S E R 43 0.307+0.002 | 16.418+0.481 | 0.026£0.002 | 0.083=0.013 | 0.881+0.066
L, B e
= Ti/Fe Cr/Fe Mn,/Fe Rb/Fe Sr/Rb
MEA T 36 0.022£0.007 | 0.091=0.032 | 0.014=0.002 | 1.010£0.642 | 0.275+0.016
PNVt 47 0.041£0.009 | 0.016%0.009 | 0.005£0.001 | 0.212%0.071 | 3.251=0.797
I E R 43 0.068=0.013 | 1.00£0.082 0.054+0.005 | 1.257=0.087 | 0.111%0.010
- . T
BEYEE4 % Y Rb Ba, St
NME3T 36 0.032%0.014 | 28.803+4.726
KT LEDEE 47 0.049%0.038 | 64.876=11.80
TS 1E R 43 0.062£0.008 | 246.43%21.77
S + R (R A
AT L 72 3BRR T, ABROEME T L ikEEA e RetEdEl S5 720, JH IO kx
AR EEA. R EEA, AR AaT&tEAa - S GE 4 - 24%):‘:%%&1% A3, [EFKOfTAL

DA - BYHEIC S =L h o722 Lo fid A BB @Y I S NIRRT 2w E b s,
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F4-24% BEWRIIHTIZEA - FEREARHBLV

54 5

HAARL

BEYBHOTELOTFHSE L REREE

ST D R

BE S Mg/Si Al/SH Ca/si Ca/Ti Ca/Fe Cr/Fe Cr/Mn
L) k3 Xavto Xavto Xavza Xavto Xavto Xavto Xavzog
4 4193+0.076 0.019=0.002 0.032+0.013 5.7212.578
4 4.0790.092 0.025=0.002 039=0.006
2 0.0220.003 041+0.017
036=0.010
028+0.013
0320.006
0250.006
SFLERILER
1881
245+0.006 20,605 1.7 15.128+4.234
4 0.018+0.001 3 1815
4 0.0290.013 0550 548 2760+
4 0.0320.009 6.2860.652 1
0.021=0.002 6.271=0.857
0.02320.003 7.193%1.630
0.020=0.001 9.287 7
0.018=0.001
- EETECHA 1 0.2520.007
- BRTHRA BN 101 0.1110.009 16.4653.047
- BT 44 0 16.117=1.72
0 8 0.778+0.361
0.1110.015 3 1.943+0.605
0.1190.011 4
0 7
50 0.049%0.023 1.2
A - A 48 0.1330.013 1
A - SN 50 0 1
) WAL 50 5 2 11.635=2.680 5.710+2.251 2090080
A - P 50 196+0.121 (wi’() 909 193%0.049
EERNCE 54 269+0.194
46 16.15123.108
46 2.405+4.791
5 g
5 001
4
4
) 14.639=
18 13.176= 551621775
45 0.6930.120 1.11520.147 0.009=0.004
4 0.175=0.028 2.907=0.408 0.606=0.154
3 0.861+0.146 1.328+0.071 0-4170.060
5 0.121%0.020 0.013%0.003 038=0.015
BERAEARDE 50 0.1450.143 0190.014
BIRAS BiEHEE 48 0.013%0.040 0140.007
BERAE CIRMEL 48 0.018=0.050 0020.004
| S ECabiEt 7] 0.05120.043 0.006+0.009
|=EBEmIE 1 0.0330.029 0.0300.006
|56 A Dii#)2f 48 0.822+0.219 0.822+0.219
| B Gt 5 3.773%2.146 0.8320.372
| S8 3 - 30 - 5B 0.003=0.007 0.017+0.002 3.804=0.698
EERTE 8200011 0.016=0.002 00040001 0.493%0.072
EEEUL 844+0.080 2.206+0.367
7.044=2.108 336+0.022
383+0.111 2 9
0.9970.055 903+0.120 0.381+0.020 519+0.027
1.085%0.129 ).4670.011
0.107=0.060 215+0.500
13.681+0.397 0.130+0.039 0.395+0.070
030 0.969=0.215 1.728=1.191
002 0,806 20.338 0.665+0.313
003 0.9300.188 0.183=0.028 0.003%0.001 0.4520.037
006 011+0.128
).020 0.59270.2% 450,142 1.876=1.837
51 276+0.011 0.648=0.331 076= 0.3310.093
43 0.208+0.021 518+ 1.540 0.7610.298
33 0.0920.001 3.60120.016 2.312=0.010 0.826=0.004 0.0140.001 1.126%0.042 0.604=0.017
s 10°Ti / Fe 10Mn /Fe 10N i /Fe 1007 /Fe 1081 /Fe 10°Rb /F e ESRESE £ K
1% Xavto Xav Xavto Xavto Xavto Xav B -
4 058=0.015 069 BHL6 T
4 0310.003 B, WO
2 BT
HHL6
B
B
L
L6
ENETIA
HHL6T
w6 x
0.180=0.072 0.0580.027 A
0.110£0.017 1.696+0.313 B W6 ?
057 L6
017 BT
017 L6 T
024 EXE
021 HH6 T
033 i
- 0330.008 049
- BT CHR
- BRTHA BN
- BT
]
[AFL - #2E-2
a1 036
B =82 008!
Lmernm ﬁ% 042
A - 005
[ ;Xiﬁ 004
U
A - BPIL
8 - EL
L) ||
0.0660.018
0.0: 0.034
0.059+0.016
0.088=0.005 0.054=0.011
0.0610.003 0.831=0.004
0.077+0.014 1.521=0.065 1.453+0.111
038=0.006
0020.021 2628
0 013 2628
ﬁBﬁKﬁCmM 068+0.032 ~2.8
0.0320.012 2.796+0.089
0.033+0.010 2.806%0.023
2.156+0.991 1.257=1.044 2.872+0.031
5 0.5 0910.024 2.673%0.169
0.044+0.005 0.10820.028 260820074
0.070%0.007 0.0460.002 2.792
0.013=0.007 3161
0.076 =0.006 0.249+0.014 3.161
0.137=0.018 0.3360.020 0.036=0.009 2.669
0.132%0.005 665+0.040 895
0.165=0.002 1060.020 973
267+0.019 o 2.844
B 0.136=0.012, 068
|57~ Ll 0.130+0.099 073
FET7-2:8H 2.967
6 535609 HMEE 0.011=0.012 0.248=0.048 2.708=0.721 2.874
|2 EXNDEE 5 2 6
BE - EKABMEE 56 0.112+0.056
BE - EXBEDE 51 0.1390.025
BE - K CEME 43 0.110+0.035
JG-1 i 0.211:0.003 0.1230.004 0.0030.004 04690019 3.2050.039
A, B, BN WHALEL BT WL 8T 355 . BRI R . WS
Fib, kL Sk, AL, TR
B - PRTTRESR 0 F
 OnmoriT & Takeda 1954 il o st o e G1 pechenical refrence sampls G- granodioiteand J5-1 basl, Gescheical Joural Vol3
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HATE KRBT O
3 ESRAMAICK392HE

ESRGHTIZ, Efi7e EOHMRE B L ORAELEWICERTE SN TnIE AT X, GAVPHARREILLD
B #2207 T T & 72l e EOFREMZ 50 L. EOE5 0@ 5 & X513 5 i %
oo C. AR L7z,

ESROMIE 54 7% JEHIESHT T, WA ImmIL T OE % 5 45HHE T HE T, ESRIE T DOIREAA &
WIGEIE. TR R OB CTONTATE 2560 2180, fRAF 5DOREMLESRARY hL &
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46 | 0.050+0.003 | 3.873=0.356 | 0.110£0.026 | 0.054+0.010 | 0.387+0.076 | 0.419=0.068 | 0.957=0.193 | 0.388+0.046 | 0.296%+0.042 108+0.052 | 0.003=0.008 | 0.019+0.004 | 0.014=0.007 | 2.370£0.012
46 | 0.048+0.000 | 3.889=0.043 | 0.058=0.002 | 0.060£0.002 | 0.304*0.007 | 0.324=0.009 | 1.476=0.037 | 0.474%0.009 | 0.233%+0.007 051£0.004 | 0.001£0.002 | 0.016=0.001 | 0.013=0.005 2.21 ~Wok
45 | 0.045+0.003 | 3.122+0.186 | 0.0 0.024 | 0.121+0.037 | 0.134+0.031 0.046 | 2.453+0.509 | 0.576=0.070 | 0.190%0.051 | 0.119%0.024 | 0.010£0.004 | 0.014%0.004 | 0.009%0.005 | 2.471+0.036
37 | 0.052+0.006 | 5.115+0.812 | 0.028£0.007 | 0.075+0.005 | 0.126=0.036 0.028 | 3.780+1.093 | 0.900£0.204 | 0.100£0.010 | 0.088+0.008 | 0.008£0.004 | 0.008£0.002 | 0.004£0.005 | 2.418+0.038
46 | 0.048+0.003 | 4.771%0.417 | 0.025=0.005 | 0.064%0.007 | 0.168+0.024 | 0.270£0.024 | 2.581£0.550 | 0.686=0.116 | 0.100+0.009 | 0.077£0.010 | 0.006=0.004 | 0.010£0.001 | 0.005=0.005 | 2.298 ~Wrk
66 | 0.047%0.002 | 3.964+0.193 | 0.0 0.014 | 0.078+0.011 | 0.3 0.105 | 0.514%0.125 | 0.8030.1 0.390+0.035 | 0.204%0.048 | 0.074%0.008 | 0.015+0.006 | 0.027+0.005 | 0.012%0.005 | 2 485*(] 090
60 | 0.049+0.006 | 4.585+0.598 | 0.040%0.030 | 0.046+0.012 | 1.189+0.345 | 1.207=0.300 | 0.509+0.175 | 0.561+0.050 | 0.169+0.027 | 0.123+0.010 | 0.038+0.020 | 0.046+0.010 | 0.0070.007 | 2.464+0.099
48 | 0.046+0.002 | 4.366+0.249 | 0.035+0.005 | 0.040+0.058 | 0.851+0.058 | 0.931£0.057 | 0.695+0.065 | 0.640+0.035 | 0.187+0.025 | 0.100+0.020 | 0.029+0.015 | 0.030+0.004 | 0.005£0.006 | 2.483+0.025
40 | 0.052%0.001 | 4.228%0.050 | 0.057+0.002 | 0.076+0.003 | 0.260%0.006 | 0.340£0.010 | 1.217+0.031 | 0.410+0.009 | 0.137+0.007 | 0.081+0.005 | 0.011+0.004 | 0.018+0.001 | 0.012%0.004 | 2.379+0.010
54 | 0.047+0.003 | 4.034+0.188 | 0.047%0.016 | 0.072+0.008 | 0.360+0.090 | 0.485+0.060 | 1.018+0.603 | 0.466+0.211 | 0.141+0.021 | 0.085%0.002 | 0.015£0.007 | 0.023£0.006 | 0.010=0.005 | 2.373+0.015
44 | 0.044+0.002 | 4.294+0.307 | 0.017%0.003 | 0.068+0.004 | 0.164+0.013 | 0.251=0.017 | 2.400%0.223 | 0.594*0.018 | 0.072+0.010 | 0.067%0.008 | 0.009£0.004 | 0.010£0.001 | 0.007=0.005 | 2.468+0.036
42 | 0.039+0.004 | 1.500+0.155 | 1.1620.104 | 0.280%0.058 | 0.154+0.027 | 0.168+0.027 | 1.630+0.188 | 0.268+0.032 | 1.162+0.171 | 0.108=0.017 | 0.032%0.007 | 0.038+0.004 | 0.009=0.008 | 2.1 ~WkiiL

0 0

0 0

0 0

4 0

W

48 | 0.041+0.001 | 3.554=0.190 | 0.036=0.007 | 0.079£0.004 | 0.352+0.032 | 0.346=0.024 | 1.345=0.112 460%0.019 | 0.079£0.016 158+0.031 | 0.024=0.005 | 0.025=0.001 | 0.018=0.006 | 2.542+0.006

44 | 0.032%0.002 1 309=0.114 | 0.039=0.007 | 0.518+0.040 | 0.082%0.005 | 0.158=0.009 | 3.336+0.771 518+0.097 | 0.229%0.060 149%0.023 | 0.025%0.003 | 0.038%0.002 | 0.012=0.010 2.552
i - AHEII2RE 44 | 0.039+£0.002 | 2.356=0.152 | 0.126=0.009 | 0.276=0.013 | 0.085+0.009 | 0.136=0.008 | 3.938+0.460 529+0.041 | 0.306=0.014 118+0.025 | 0.021£0.002 | 0.021%0.002 | 0.014=0.009 2.415
+ &% 51 0.006+0.004 | 0.361%0.131 | 0.072+0.063 | 0.098+0.063 | 0.023+0.005 | 0.096+0.025 05 5 | 0.271+0.308 0.159+0.180 | 0.001+0.001 | 0.001+0.001 | 0.072=0.160 | 2.607+0.009
ESES 48 | 0.025+0.006 | 0.765+0.287 | 0.096=0.046 | 0.481+0.114 | 0.043+0.010 | 0.158%0.030 | 5.746=1.394 | 0.895+0.248 | 0.199+0.148 | 0.190%0.134 | 0.027=0.009 | 0.018+0.004 | 0.007£0.013 | 2.619+0.014
A 8 0.019+0.003 | 0.534+0.284 | 0.991+0.386 | 0.372+0.125 | 0.031+0.008 12.884+3.752 | 0.882%0.201 | 1.879+0.650 | 0.026%0.032 | 0.003£0.002 | 0.008+0.002 | 0.021+0.344 | 2.169+0.039
# i 48 | 0.040%0.003 | 0.495%0.014 | 0.798+0.030 | 0.985+0.032 | 0.026+0.001 3.764+0.428 | 0.166+0.024 | 0.830%0.073 | 0.155%0.022 | 0.019+0.001 | 0.024+0.001 | 0.020=0.011 2.669
= g 45 | 0.040+0.003 | 2.520%0.140 | 0.384+0.015 | 0.174+0.004 | 0.301+0.036 1.068+0.103 | 0.399+0.018 | 0.699+0.059 | 0.086+0.016 | 0.008+0.001 | 0.046+0.005 | 0.020+0.007 | 2.440+0.091
A F 45 | 0.019£0.002 | 0.779%0.271 | 0.083+0.040 | 0.145+0.058 | 0.155%0.065 6.024+1.219 | 1.183+0.284 | 0.613+0.174 | 0.162%0.061 | 0.070+0.017 | 0.017+0.003 | 0.067=0.053 98 +0.008
ekl 4 0.031+0.002 | 1.847£0.246 | 0.0770.024 | 0.222%0.052 | 0.092%0.021 5.566+1.549 | 0.980+0.044 | 0.300%0.032 | 0.171%0.051 | 0.003+0.008 | 0.016+0.001 | 0.132+0.069 | 2.536+0.033
rravvIi 44 | 0.040+0.007 | 2.745+0.957 | 0.234%0.139 | 0.135+0.030 | 0.067+0.008 5.720+0.608 | 0.543+0.034 | 0.489+0.184 | 0.146=0.027 | 0.003+0.001 | 0.009+0.001 | 0.0350.018 | 2.287+0.013
| N - IR —FRA 44 | 0.037+0.002 | 3.475=0.265 | 0.008=0.012 | 0.093+0.015 | 0.412+0.093 1.409%0.256 | 0.479%0.064 | 0.107+0.119 | 0.115+0.044 | 0.0170.012 | 0.033=0.004 | 0.011=0.009 | 2.323 ~2.584
| /N - EER— 1 62 | 0.039+0.003 | 3.150=0.298 | 0.035=0.029 | 0.129+0.022 | 0.323+0.147 781£0.686 | 0.523+0.091 | 0.239%0.147 | 0.135=0.047 | 0.013£0.011 | 0.036=0.013 | 0.010=0.009 | 2.536=0.021
/N 62 | 0.040+0.003 | 3.294=0.318 | 0.0130.009 | 0.103+0.016 | 0.370+0.085 504+0.484 | 0.462*0.040 | 0.087%0.056 | 0.144=0.041 | 0.021=0.013 | 0.034=0.007 | 0.008=0.009
/N -2 54 | 0.045+0.003 | 3.585+0.252 | 0.070=0.023 | 0.135+0.015 | 0.353+0.031 241+0.104 | 0.36120.026 | 0.280+0.074 | 0.122%0.018 | 0.0200.010 | 0.043£0.006 | 0.008=0.009
/MR - -3 62 | 0.042+0.003 3.03£0.189 | 0.028+0.011 | 0.137+0.009 | 0.182+0.027 0.587+0.055 | 0.197+0.085 | 0.131=0.013 | 0.018+0.006 | 0.022+0.003 | 0.008=0.009
AR - By R-T (ABEYL) 63 | 0.061+0.007 371+0.924 0.128+0.045 | 0.429+0.163 0.415%0.051 | 0.058+0.017 | 0.113%0.018 | 0.016=0.009 | 0.043+0.008 | 0.013%0.011
Tedll (B{EEAL) 43 | 0.026+0.004 | 0.975+0.276 0.261+0.072 | 0.036+0.008 2.441£0.669 | 0.351+0.126 | 0.184%0.050 | 0.009+0.005 | 0.008£0.001 | 0.001£0.006 | 2.294%0.151
TeAll (EEE- 1) 40 | 0.019+0.006 | 1.080=0.161 0.138+0.042 | 0.097+0.017 7 1.590=0.111 | 0.339+0.041 | 0.079£0.022 | 0.021=0.006 | 0.011=0.001 | 0.003=0.006 | 2.624 ~ 2.447
TeAll G e) 40 | 0.027+0.006 | 1.449+0.075 | 0.037+0.007 | 0.161+0.018 | 0.075+0.012 | 0.246+0.018 479+1 313 3.022+0.233 | 0.921+0.0f 0.182+0.022 | 0.007£0.005 | 0.011£0.001 | —----- 2.428 ~ 2,507
ll-<5xZ 48 | 0.023+0.001 | 1.537%0.129 | 0.011+0.011 | 0.118+0.028 | 0.167+0.030 | 0.268%0.044 638+0.764 | 1.469+0.110 | 0.324%0.084 | 0.092%0.019 | 0.022+0.007 | 0.017+0.003 | 0.003%0.008 | 2.531 ~2.570
52 | 0.021+0.004 | 1.336+0.444 | 0.072%0.050 | 0.176+0.043 | 0.061+0.028 | 0.1870.042 6.137+4.988 | 2.874+0.744 | 0.824+0.612 | 0.146+0.044 | 0.012+0.005 | 0.0090.002 | 0.0010.005
46 | 0.047+0.004 | 2.285+0.142 | 0.055%0.012 | 0.370+0.023 | 0.046+0.007 | 0.111=0.011 | 12.125%2.515 | 1.313%0.177 | 0.497+0.157 | 0.126=0.015 | 0.005%0.003 | 0.015%0.003 | 0.0020.004 K
40 | 0.102+0.015 | 2.080=0.887 | 0.921=0.5564 | 2.840+1.559 | 0.012+0.007 | 0.021=0.012 461%1.490 | 0.313=0.145 | 0.344+0.106 | 0.144%0.025 | 0.015£0.001 | 0.023=0.003 | 0.033=0.008 K
23 47 | 0.120+0.015 | 0.837=0.078 | 4.075=0.725 | 6.758=1.521 | 0.004+0.001 | 0.003=0.001 | 15.255=1.018 | 0.052%0.012 | 1.097+0.120 | 0.131£0.020 | 0.010=0.001 | 0.022£0.002 | 0.033=0.007 K
-3 (RIKE) 44 | 0.120+0.009 | 2.627=0.276 | 0.946=0.315 | 1.942+0.167 | 0.013+0.002 | 0.012=0.002 | 14.180=0.999 | 0.174=0.016 | 1.039+0.070 | 0.134=0.030 | 0.010=0.001 | 0.022£0.002 | 0.032=0.008 K
=] 44 | 0.014=0.001 345+0.079 | 0.499+0.123 | 0.281+0.074 | 0.018+0.006 | 0.052=0.016 |36.823+11.546| 1.943+0.913 | 0.921+0.522 | 0.075+0.081 | 0.016+0.009 | 0.005%0.003 | 0.012+0.019 2.292
5-17A 42 | 0.020£0.003 | 0.453=0.090 | 1.045=1.037 | 0.375+0.064 | 0.098+0.032 | 0.348=0.071 | 2.688+0.976 | 0.873=0.161 | 4.454+1.061 | 0.051+0.033 | 0.021+0.015 | 0.032£0.008 | 0.009=0.013 | 1.970 +0.063
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HAE ERREESNTORE:
5 EREHEWEIEE. EMEERNESERMEDIER

RO IR LB EREE - M. REOREZKET 57200 CRERIEWIESF AT, &
Y EHE - EAEERE IS R AT S, F BSOS OREHE RV RSN DHE50H 5,
GATIE. TELPZFREFE ROV NE ZABLOEILEDRE L7255 % EBATHITEIT ). Lo
L. H3%E, EULEE L CEYOMNEOFEE 2 W% CIET 220 EETH ) . L XEair
FEOHROBET IR FXNOEPMASHH I, HHi2HHESH 1 Iy, K1 ~1003 70> L
DA ZAT 2 TR W72 OB O ARG RN LIE DA 7 B W REME D S V) . 15 5 N7k RITE A
TROZFEEO~ M) v 7 AL & B o 2 REEOBALE O RO SHRERIZ R 5720, BT
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TG RIE, EEHRTE RV,
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$4—-29% EREHEFHIEE  EMOTRILER

P L = it T(g) | wm | OEE
&5 Al/Si | K/Si | Ca/ K | Ti/ K | K/Fe | Rb/Fe | Fe/Zr | Rb/Zr | Sr/Zr | Y/Zr |Mn/Fe| Ti/Fe | Nb/Zr | Ba/Zr ELE ) #HIE
120760 0.044 | 3.837 | 0.000 | 0.151 | 0.176 | 0.293 | 1.866 | 0.543 | 0.146 | 0.108 | 0.024 | 0.024 | 0.000 | 0.041 0.01755 2.619 0. 25mm
120761 0.040 | 3.369 | 0.019 | 0.108 | 0.198 | 0.231 | 2.644 | 0.607 | 0.183 | 0.128 | 0.018 | 0.019 | 0.012 | 0.206 0.12186 2.496 HWIEZ L
120762 0.045 | 3.790 | 0.033 | 0.146 | 0.142 | 0.174 | 3.346 | 0.577 | 0.213 | 0.209 | 0.020 | 0.018 | 0.003 | 0.048 0.03668 2.497 0.56mm
120763 0.043 | 3.706 | 0.000 | 0.101 | 0.189 | 0.219 | 3.005 | 0.654 | 0.077 | 0.110 | 0.018 | 0.017 | 0.000 | 0.069 0.01512 2.512 0.56mm
120764 0.045 | 3.655 | 0.015 | 0.158 | 0.183 | 0.269 | 1.825 | 0.488 | 0.141 | 0.152 | 0.006 | 0.026 | 0.000 | 0.034 0.00241 2.078 0.25mm
120765 0.043 | 3.539 | 0.023 | 0.124 | 0.190 | 0.174 | 3.477 | 0.601 | 0.198 | 0.142 | 0.000 | 0.021 | 0.000 | 0.137 0.00694 2.542 0.56mm
120766 0.043 | 3.574 | 0.019 | 0.140 | 0.167 | 0.169 | 3.428 | 0.576 | 0.144 | 0.101 | 0.015 | 0.021 | 0.000 | 0.000 0.0062 2.541 0.56mm
120767 0.044 | 4.118 | 0.000 | 0.104 | 0.167 | 0.182 | 3.811 | 0.689 | 0.061 | 0.133 | 0.022 | 0.015 | 0.007 | 0.112 0.02193 2.665 0.56mm
120768 0.044 | 3.715 | 0.014 | 0.121 | 0.185 | 0.195 | 3.084 | 0.596 | 0.195 | 0.139 | 0.006 | 0.020 | 0.007 | 0.000 0.02053 2.492 0.56mm
120769 0.046 | 4.022 | 0.020 | 0.115 | 0.163 | 0.194 | 3.230 | 0.622 | 0.166 | 0.137 | 0.014 | 0.017 | 0.010 | 0.459 3.089 2.523 ik L
120770 0.040 | 3.397 | 0.031 | 0.125 | 0.197 | 0.243 | 2.308 | 0.556 | 0.221 | 0.123 | 0.019 | 0.022 | 0.000 | 0.645 4.12133 2.503 HHIEZ L
120771 0.043 | 3.570 | 0.035 | 0.119 | 0.210 | 0.245 | 2.302 | 0.560 | 0.263 | 0.143 | 0.021 | 0.023 | 0.010 | 0.562 1.06087 2.503 HHIEZ L
120772 0.043 | 3.215 | 0.016 | 0.124 | 0.194 | 0.245 | 2.357 | 0.572 | 0.196 | 0.172 | 0.020 | 0.022 | 0.016 | 0.487 154.0297 | 2.541 ik L
120773 0.038 | 3.041 | 0.037 | 0.137 | 0.156 | 0.178 | 3.192 | 0.565 | 0.266 | 0.152 | 0.018 | 0.019 | 0.000 | 0.765 4.42106 2.577 HHIEZ L
120774 0.044 | 4.025 | 0.010 | 0.107 | 0.164 | 0.187 | 3.580 | 0.664 | 0.092 | 0.137 | 0.019 | 0.016 | 0.000 | 0.363 1.67579 2.529 HHIEZ L
120775 0.044 | 3.568 | 0.029 | 0.144 | 0.171 | 0.190 | 3.238 | 0.610 | 0.221 | 0.165 | 0.022 | 0.022 | 0.000 | 0.050 0.02723 2.464 0.56mm
JG-12 0.081 | 3.205 | 0.736 | 0.198 | 0.111 | 0.277 | 3.479 | 0.956 | 1.261 | 0.187 | 0.017 | 0.020 | 0.086 | 1.567

a) #E#EEEE, Ando,A., KurasawaH.Ohmori,T. & TakedaE.(1974).1974 compilation of data on the GJS geochemical referencesamples JG-1 granodiorite and JB-1 basalt.Geochemical Journal, Vol.8 175-192.
SHHIEA - A/Si=0.984, K/Si=1.010. Ca/K=1.012, Ti/K=1.529, K/Fe=0.980, Rb/Fe=2.132, Fe/Zr=0.329, Rb/Zr=0.702, Sr/Zr=0.771, Y/Zr=1.055. Mn/Fe=1.160. Ti 1.500, Nb/Zr=1.152, Ba/Zr=5.888
T SHHIER : Al/Si=1.000. K/Si=0.993. Ca/K=1.006. Ti/K=1.238, K/Fe=0.984. Rb/Fe=1.165. Fe/Zr=0.783. Rb/Zr=0.918, Sr/Zr=0.940, Y/Zr=1.122, Mn/Fe=1.349, Ti/ 1.200, Nb/Zr=1.318, Ba/Zr=3.266
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B W F A &R 5 | Na,O | MgO ALO4 Sio, K,0 CaO BaO Fe,04 CuO PbO
EWREHED BEE 8.7 0.69 1.3 54.3 0.40 4.0 10.0 0.41 0.76 19.3
WIEEPE BEE 4.1 0.90 0.67 45.5 tr 2.9 10.3 0.13 0.94 32.7

BHET | 2.8 0.13 1.2 39.4 0.06 1.3 15.0 0.26 0.55 39.3
1 BRI EFES 38 0.53 1.2 39.0 0.06 1.3 15.4 0.22 0.54 38.0
BHEIL | 2.9 0.16 0.68 33.2 0.06 1.4 16.1 0.28 0.62 44.6
HEL | 2.2 0.15 1.1 47.0 0.06 0.58 12.9 0.22 0.39 35.6
FE3 | 2.7 0.10 0.67 39.1 tr 1.3 14.8 0.22 0.50 40.6
F3FEMER| EE4 | 3.1 0.16 0.75 38.5 tr 1.1 15.5 0.24 0.54 40.1
HFEIL | 2.6 0.15 0.81 39.3 0.05 1.3 15.0 0.23 0.51 39.9
N AT T ~
HE13 | 2.8 0.12 0.72 39.9 0.07 0.69 15.3 0.22 0.39 39.8
HFEL | 3.3 0.43 1.0 40.3 0.15 1.6 15.1 0.30 0.54 37.4
HFE2 | 2.8 0.17 1.4 38.2 tr 0.78 15.4 0.30 0.37 40.5
. HE3 | 3.0 0.15 1.6 44.1 0.07 0.96 10.7 0.29 0.24 39.0
554 TR —
EE4 |0.57 0.20 3.4 77.2 0.12 0.26 tr 2.9 0.52 14.6
HEG6 | 2.6 0.20 2.2 41.7 0.11 0.69 14.8 0.59 0.47 36.6
HES | 3.0 0.17 0.75 38.3 tr 1.2 15.2 0.23 0.54 40.6
B2k |
IEEFE1S&E | EE 1.3 0.09 1.25 54.0 0.37 0.4 +++ 0.5(Fe0) + +++
AT
B1EE |
BE 4.4 1.02 2.23 45.5 0.37 2.4 +++ 0.65(Fe0) + +++
. CAt)
L% 128 :
51230k
BE 4.6 1.25 0.35 42.0 nd 2.6 +++ nd + +++
CAt)
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summary

Tsunematsu-Sugata site (7 #3% H & BR) is the wetland site which is located on the valley plain
spreading out at the junction of Mizuho and Hogi Valley in the Tottori city, Tottori prefecture,
Japan. On the valley plain the first figures that people was active on the slight highlands and of the
outskirts intermittently can be well recognized after the final stage of Jomon period.

In the research of Tsunematsu-Sugata site (area2) excavated in 2013, archaeological fruitful
aspects between the middle stage of Yayoil period and the final stage of Kohun period particularly
were become clear in detail. During these periods there are many ditches running to north whose
shore protection made by wooden boards and stakes for the purpose of the maintenance of slight
highlands had been performed consecutively.

In the middle stage of Yayoi period, specially, cylindrical beads production made of jasper in
Bodai-Nata area in Ishikawa prefecture was intensively performed at the western edge of slight
highlands. Still only a broken product was uncovered in comparison with the existence of more
than 1,700 pieces of micro-debitages created as by-products for cylindrical beads. Therefore it is
thought that this manufacturing scene could show poor production system here from the aspects of
small amount of products. In addition, stone needles made of Andesite of local production area,
Umanoyama and Shimosunami, were uncovered more than 20 pieces, which included broken and
uncompleted products. As for these stone needles, they are apparently thicker than those used in
other sites related into bead-making around western part of Japan in the middle stage of Yayoi
period. This is likely to reflect the differences of technique levels of craftsmen about drilling in
cylindrical beads.

Dug-standing pillar buildings on slight highlands were, in addition to bead-making, continuously
constructed between the latter and final stage of Kohun period after leveling of ground in a short
period. After the period the function as settlements on the slight highlands gradually declined and

it was used as same cultivated lands expanding on the plain as the present situation. (Mizumura,N.)
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