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2006:3/7 7 EHE 14:31:00 15.5 47 - 0.0 |FHFFOPLBHROKBHELTS
2006/3/8 8 SR E 13:26:30 195 299 — 0.0 |ZHBA OB R
2006:3/8 9 7 RN LN 13:45:30 19.9 320 — 0.0 eSO
2005119 1] 73] 14:37:00 179 60.5 — 0.0

2006/3/8 1 SO 14:30:00 175 1.8 — 0.0

200637 12 KIFABELY— 14:57:00 14.9 51.8 - 0.0
2006:2/13 13 ERBR 16:21:15 9.12 46.1 — 0.0
2006:2/13 14 ot iSRG B 4 15:52:00 109 345 — 00
2006/2/13 15 R 15:35:30 13.9 283 — 0.0
2006:2/13 16 &) 15:21:30 14.8 27.4 — 0.0

200637 17 [0 15:33:00 15.6 55.7 — 0.0

2006/3:7 18 NE 15:01:00 16.8 534 - 0.0

2006/3/8 19 HoWREE 10:26:30 15.0 44.0 - 0.0

2006738 20 REES 10:49:30 17.7 379 — 0.0

2006/3/8 21 EHFIL 17:15:00 15.1 40.9 — 0.0

2006/3/8 22 o &R ith (X B 6 12:00:30 18.8 36.7 — 00 |HEEBOSBELF, TEOET
2006/3/8 23 taELE 14:56:00 15.6 52.3 - 00 |fHEsy

2006/3/8 24 ERER 15:19:00 14.8 61.4 - 0.0
20061213 25 FANIE O 14:56:00 13.1 343 SE 3.0
2006:2:13 26 B il 14:35:30 11.4 30.6 — 00 |EROHET
2006/2:13 27 H)arife 14:01:33 12.4 24.7 — 00 |[#HEA(R)

20057375 28 BHRF R iR 9:44:00 114 333 — 00 IMEEBESE BS-0I
2005/3/5 29 REEEE T 11:05:00 10.2 300 ] 37 IEEETS BS 02
2005/3/5 30 RN 11:27:00 10.7 286 [icd 20 | MEEBHE®S BS-03
2005/3:5 31 R B ET 11:47:00 116 252 [i] 10 |EZEBERS BS—04
2005:3/5 32 1 A B 12:06:00 109 32.7 wE~dt 1.0 |MEREEHBS BS—05
2005/3/5 33 T 12:23:00 98 32.4 i) 3.5 |odsEEEBS BS—06
2005,3/5 34 FIFTEEEE 12:46:00 152 272 it L0 |04 E#EM S BS—07
200536 35 BilBdkEADD 10:27:00 115 214 it 1.7 |M4EE&EE BS-08
20053/6 36 FEREERRR 10:44:00 10.0 281 [if] 30 |04EEERS BS—09
200536 37 EHEEET 11:02:00 8.8 314 -~ 33 |4EEERESE BS—10
2005:3:6 38 HBER 11:24:00 12.1 274 it 22 |O4EEERE BS—11
2005:3/6 39 HwEXE 11:47:00 13.3 216 i~ 22 [4EFEHEESE BS—-12
2005/3°6 40 AX S AEFEE 12:01:00 128 219 i) L1 JOMEEERLE BS—13
200536 H BEFAR 12:19:00 12.5 26.9 H~7 25 JVEEEEIE BS -14
2005:34%6 42 ¥ i 12:36:00 10.8 314 H~EH L6 (O4ERERMAE BS—15
2005:3:6 13 LRRSR 12:57:00 13.0 248 E=gid] 1.1 O4EFERETLE BS—16
2005:3/%6 + R BRI 13:69:00 14.2 214 kE~mE 17 jOEEEIELE BS—17

* EHRE FREEEEET RSO F—20OTHE
= BLER0RM O EYEAE

£, BASICEDINER 65 OFHRE - FHREREM - AEF—¥



AE R RIFE Hh R A I7OVIRE (B

0.3 (um) 0.5 tum) E.0 () 2.0 (um) 5.0 (um)
1 GILHE B 157828 23380 3227 1399 150
2 MEEERYE S 134407 17427 2993 15553 141
3 g TR 117277 13384 3162 1840 136
4 AR S0 o) 84478 14363 2787 1155 107
3 [ 102153 11956 2560 1134 111
6 BFEE R A 7 345086 45637 2768 326 37
7 THuER 370503 53043 2877 753 60
3 g AR T R 444705 61217 4976 1555 177
9 g Hb K B o E2 421342 55575 5704 1517 184
10 Bebe 102808 10288 34330 38890 100
11 EHiMRA D 378495 56787 5350 1493 160
£2 XFABEET— 337893 16079 3492 930 60
13 EETER 34976 5347 303 195 24
14 o ah RET BE 37798 5298 794 234 19
15 PYRE 69613 3700 764 281 26
16 B 78474 3634 740 291 28
17 BHE 359716 17827 2068 745 69
18 ANEr 436343 50549 2700 859 66
19 MOREE 106814 62827 5101 1341 147
20 7z %A 417025 52436 5133 1349 149
2] EFF 171308 73514 6280 1566 168
22 o B X 0 R B 168827 83289 6342 1984 198
23 JbasE A [ 126179 66074 6384 1907 169
24 [Ea]tey =ikt 137996 83129 6422 2080 170
23 FEAJHT O 04834 7570 1120 352 51
26 B4 ifE 64218 5574 862 280 27
27 B ik 107755 10079 1416 140 12
28 R T 2333187 19828 1417 308 39
29 RGiEEE T 233387 19828 1417 308 39
30 ER Rt 194621 16079 557 128 9
31 B R s B R 98669 7123 433 102 16
32 1L A s £ 135496 8285 483 94 18
33 Eg = 114103 1303 243 33 4
34 o7 R 104308 4392 351 87 8
35 BilgFagm Ao 21060 763 92 110 i
36 TEREERER 64480 3707 21491 41690 3
37 SESET 5349 424 31 8 1
38 BHIZR 98877 3207 592 72 14
39 wEFLE 63306 62353 432 80 7
40 AX AL E S 76418 4166 374 99 8
41 Bl R R 635338 1570 443 86 5
42 2oy HHiEL 70524 1023 394 100 6
43 hEER 58517 3673 346 101 5
14 b NERHTIE 71360 2958 353 97 2
2. 7OV IILOREBHEAEMTEORSR
HER ZERAA RS SREE  (fE/ec) E 0 ZBlEA 1T = 8RS
< AF A 7T A
2005411 H9R 250 922 1, 2,3, 4,3, 10, Rl
20065E2H 138 516 200 13, 14, 15, 16, 25, 26, 27
2006%F3H7H 153 5341 6,7, 12,17, 18
200693 B 8H 101 390 8,9, 11, 19, 20, 21, 22, 23, 24
2006538 11H 137 540 R2, R3, R4

3 SOEOLAERREAICEIAHEREFETOTSAAF Y « 74 F A4 BEOLHHTHE



E1 ZWBAZE/NE (BAIRNo. 1) FH2 MhEHSRES (BARNo. 2)

dr

BEE4 BRI SR (EAIRNo. 4)

EE7 /ME(EE=RNo. 18) EHE8 ZMEFIU(BRIRNo. 21)
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HEWA ek, $Bo6s, 11-24,

Colbeck. 1. Edited, (1998) : Phwvsical and chemical properties of aerosols, Blackie academic
& professional, 46op.

A R (1990) [ EHT 7 o ol & FEE. FiEE L. 310p.

JENE--ED SRE (1996 RAERE. #iAFHR S, 200p.
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12a0fhoiA, sE#E/ SR L 28R AEMA -, Getaaldits s, Zh s RIEs (1990)
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hE - BREALEHO ERS cEHKIc>WTlE, ~— 7 —K LT, Si0, = 58.3 - 65.8 wt.%
OFH g L 2 EENS KSR ERT (K2). ZofMkamiz. KEiEh, (1990) BX T, KH -
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and Drummond, 1990) /W T7o v b&hd (X6),
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#FFujitan: el al. (1981), Fujinawa (1992), Togashi et al. (1992)
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HMEERELTOS, —F, "Ar/ ArdRKRDELDFOA, MUEEZESEO/IZE <% 205
PV, ZHAIRECRGO = Vv ATERO T L T AEEL T I L2E®RLTL
5. 'He/ ' HeD#FER I FALLHU TREZREDhOHFH 2o RS £ T2 L, v vofl
LR PHEAECH A ZANET LT E L5012,

M SHELLFAZARSICIEL TH_»OREAEL SN D, —2ii~ 7 < Bl
THhH, b —2HAAAFLFTENE TR L, &L BIEEMEE L T AR S, FolieE
[BI6 A TSH 6 He/"Arv ‘Hes Neld Ak bz I3 2 ~E 2245 BIEFHREEL (BOEERL
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s, BRI AR AR S I8 L U TERIFRESAR O SN T O A, i Hy 2R EL i
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Lrordeig i Sk 8 0 % 7 A BRI 3 AT — B i@ A w25, liE7 L — b O AA S o
ThH Y b LERE O A AL AR iR S OB ARML TV S, /2, ~TADLED
7L — O E SEERG L S OHERES TRk v 7 < GHIBR R IO & 4 2 BRI 4 (545 L
TLEEEZONTU A, ThEL FIHO &> RSB OBE L L - TL 2 7 v O HREE
TR T HERNER DR % I S A T X 2 H 4 AR A O 2 2 SN CHEBETH S 3,

UL R ORI B

WERBE A DEHTHICETAREITRSTO A » 7 o HETH 5. WETLHL TN F —HER
CIEHI L 28 KL T H O (Ohta et al., 1992). HTE. RIS T8 LR BGES 4 B 2 g
EoBIci@BLTL A,
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MTEE R (I Table Ltk &1, REZRSOA v 5 vy OB EPRBEZERSICIENTHTHLICEE
W ‘He/ ‘HeZ HHE 3, YAr/fArb R 0 BEVLVARFOELYBSHV, x4y, 207y RUF+E
J YREINEHEMB L TEAROEICENTHEELREVWHAR O - 1,

Table 1. Noble pas isotopic compositions of olivine phenocrysts in the Oninomi Basalt

weight (g} sHe (1074} He (100} =Na (107 =Ar (1019 wAT{104) “Kr (1013 1mXe (1014
1.088 172 & 025 174 + 016 246 + 022 737 x 044 397 x 023 194 x 012 634 3 043
*He He (R/R,) =NasNe “Ne/2Ne CArMAY BAMAL ‘Ha/wAr ‘Her?'Ne” (1)

674 + 085 9.96 + 0385 00340 + 00037 538.0

2.1 01883 + 000010 0097 = 0010 1.6 + 1.2

N.B., Unit for abundance 1s cn™S1172. Al tabulated data were comected Tor blanks.
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HEBWHICHXTIZahIc/hE Wi, SRR A HE 7 \\

ThbdEEZOND, i, "Ar/PAri3 R E ~v v P L OROE / \

FRT, TN RELRSPORN 2 ORRIZ 2 » H A &R, // \\

agicthkd 26D LEFEAONSE, BHEHERETOHRFT A, Fic7
NI T DS OESAE TS EFieg. 10X
., REXREs4Bicv Yy VRO 2 EEATRIESR

W LD,

Fio, w7 AR ICER > DR
WEZoNS, —2dBIHEETH D, bH—2id
AEXBETFT~NEARAA L BERIRTH E, COMED
KAls Ay 2AiiEfEKE*HWhiIBETH 5, B
ithax P O REHEIROF 7 A OB & TR W iE
I & » T—EfICNEL TV 5, FAE, U
Thi2iE® 'He L KEEFEOYAro . (CHe/PAr) 3TN
b2 ho20Eo@EicET 5, RIBkic He/"Ne
bEAMHTIO HSI0REEOEICINEST S, Ll
REZRESOERNEEL 0L HICEY (Fig. 2).
BE~I7~vOoERBchHIARE D= v r VAT
2, BOELEBTE 2/ 2ILL > T 2~DE
fRE S Em W HehERIICEL Y £ SN, HeDMiBHE
CTws, #hlf, REZREICRONAHRELK
SEEERMLAER v P LroEFRRLTEBY, B
i oL NI EHEES NS, 2F ., BRE
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BFE7L - PHREEA SN B,
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ERR. BEMBROI>ORALOHKLLEEL

MORB Crust

Fig. 1. Estimated argon contributions
from mantte (MORD), atmoshphere and
crust in gas extracted from olivine as
calculated following th e procedure and
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Fig. 2. 4He/*®Ar* versus ‘He/'Ne* diagram of the

phenocrystic olivine of the Oninomi basalt with data
obtained by crushing olivine in mantle peridotites and
basaltic rocks. The production ratio o f ‘He/21Ne is constant
in the mantle at 2.2 x 10F (Yatsevich and Honda, 1997: Ley:
and Wieler, 1999). The production ratio of ‘He/®Ar in the
mantle is around 4. Data sourcee for the continental mantle
xenoliths are as follows: FER (Far Eastern Russia)
(Yamamoto et al.. 2004}, Eurepe {Gautheron ct al., 2005,
Australia (Matsumoto et al., 1998; 2000} and Japan
(Matsumoto et al., 2001) . Data source for the basaltic
magma in Italia and HIMU are Marty et al. {1994) and
Hanyu et al. (1999), respectively. The sol  id lines show
elemental fractionation caused by He loss, mass-dependent
fractionation and solubility -controlled mass fractionation
from the original mantle source having mantle production
ratin of ‘He/*Ar and *He/21Ne.
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No| & # o it MR  EE SBEARECE) pH ORP Na- K- Ca’" Mg'" S0i- CI°  HCO: NO: §i0,
t/day C pS/m  mV mg/l mg/l mg/l mg/l mg/l mg/l mg/t mg/lme/l
1 |Eoihg AABUBENENHESE|05/08/27 R 2592 141 334 45-218 120 30 365 621186 152 12 L0
2 |sEBOK AAyRduptiariaE® 03/02/16 @7k 80 9071 27 71 41 62 10 41 94 268 00 62
3 |EuBox | KARFENGOEITRE |03/02/12 #k 1 59 169 70 125 193 1406 36 17 147 171 366 3.7 582
4 |EebmEok [ AHEASHERET L M/09/30 @k 0182 70 66 181 68 29 24 18 28 52 303 0.0 562
5 [FFHR KARK ST EEF 02/07/04 #5343 182 14380 6.1 -524003 742 87.0 2526 0.0 40153 1562.1 11.1 43.9
6 |ETEER | RSB ASEHIREG FHE |04/02/08 SR -1 7.3 20000 65 314589.3 240.9 757.2 1446 0.0 6322.7 4765.7 0.0 283
7 [ o RGO K | AR AT EE TS 03/04/06 M7k -864126 331 76 & 98 08 436 71 652 31 1222 00 189
8 |2BmrE AARKBE=®EINEE [04/02/14 =) -864 76 157 7.7 222 3.7 00 234 44 83 42 910 16 71
9 |REERHOA|XASITHTIESFER [98/10/11 Hk 432151 132 68 194 86 0.7 239 25 86 V5 732 22 108
10 [k RSB A TFEL 03/02/20 W@k 61 397 58 -90 3.9 153 449 69 00 130 1745 0.0 346
11 R AAMBEOFRATFE AR [95/05/02 FA& 104168 200 6.1 193 74 232 65 316 173 588372 622
12 [feo#F KAREFHED 97/11/04 &K 127 145 71 86 50 72 33 137 66 213190 530
13 ok [R0R B BTGNS L] 03/11/01 A8 202 150 7.6 285 122 43 167 39 110 90 83 25 MW7
4 |3ERRoR SR EER BT L AT 00/01/05 S15% 1126 149 63 108 105 21 96 58 133 159 145 12 347
15 |raoiEd | BERLEST v A [00/01/05 #E 153 19100 7.4 267015 43.8 2448 489 0.0 10491.2 2647 00 198
16 |k tF& ZEE RS 00701724 8RR 8.7 4470 64 23 8208 3031016 253 85 621.8 1582.0 1.3 244
17 |FHF ok | BBEXREAREREA [00/02/01 FK 96 92 58 200 104 05 13 L2 53 118 139 01 160
1B 8ok |ROURELT/NE R WL 00/05/09 Bk 253 282 74-133 84 334 B85 75 K1 218& 171 001650
19 {1 #Eh K ERIEEE A AR A |99/03/18 FK 141 155 5.9 235 207 23 31 36 M7 212 146 00 230
NW|2EGoAk  |EHESE B EELE 03/02/16 @7k 77 309 65 124 381 90 77 37 263 451 232151 53
s wtok  [HEREEEHE-0SEMEM  |06/03/10 BK BE
2 |EslTok |EBSHETE 05/10/08 @k 43162 906 76 185 58 LT 69 27 17 50 421 03
2 HOBMBR | EMEEFATHDOE 05/10/10 $oR 206 37972 6 186 18 318 65 M3 442 751 00
24 | Fpikok  |REBREEBDEREE |05/12/23 &k 7.9 352 7.1 181 221 35 182 911005 264 00 01
SR < 1+ R BHEERE
£33 AT HIKE
*ik EC25 pH ORP Na® K* Ca’> Mg? 80i° CI° HCO, NO7 S0,
7 C 4S8/ cm mV  mg/l mg/l mg/l mg/l meg/l meg/l mg/l meg/l mg/l
ik 13.1 178 6.9 183 12.3 3.6 14.4 40 232 11.7 497 5.6 344
1 £hH 13.8 269 6.7 -18 14.4 15.4 16.8 48 96 223 754 38 529
R 13.8 8402 6.3 -16 2079.0  56.6 181.2 70.0 235 3075.2 1180.7 2.1 30.2
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= O\ C]
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s [ 1
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Electrodes (Ag-AgCl) = [=I
Kl solution {comcentration:10-3 mold)
pH regnlator; HCH zod NaOH
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