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AR1T KATRROMER., SBERCIEEIEE

No. PRI SR ST ’?é”% Na K Ca Mg Cl | HCO; gé 5}% %Efﬁ%!
m)
1 [TAT 44 RO | 2006. 10. 10 314.4| 66.5| 4.8 1.6| 101.6| 841.8|1330.7| 800.0
2 | THhE 2006. 9.26 | 43.1| 498.9| 26.2| 2.8 0.2| 505.0| 441.6|1474.7| 800.0
3 | K@Mt R 2006. 10. 4 246.5 44.9| 2.2| 10| 18.7| 688.1[1001.4| 700.0
4 | {CEE 2B 2006.10. 3 | 43.1| 620.6| 51.6| 9.0| 0.5| 422.7| 838.1|1942.5| 700.0
5 | EHEER 2006. 9.25 | 37.0| 512.1| 28.0| 4.0/ 1.0| 101.6|1268.8|1915.5| 700.0
6 | EEELEER 2006.12. 7 267.4| 70.7| 55.8| 19.9| 214.8| 770.3|1398.9| 150.0
7 | SRR 2006.12. 7 | 49.2| 693.8| 92.6| 7.6| 4.1| 738.7| 477.7|2014.5| 700.0
8 | K%M 2006. 12. 13 243.41 61.1| 4.0| 0.3] 42.7| 664.3[1015.8| 700.0
9 |brAER 2006. 12. 13 392.4| 85.9| 2.2/ 2.2| 148.2| 960.0]1590.9| 700.0
10 [#S—24 ¥ &FN 2006. 12. 13 209.0/ 34.9/ 2.1 18.8| 595.7| 860.5| 800.0

11| R F N~ 2006. 12. 13 387.5| 92.7| 4.4 1.4| 141.9| 969.0|1596.9
12 | Fridi R 2006.12.19 | 42.3| 168.9| 28.4| 0.6 0.5| 20.7| 558.3| 777.4| 600.0
13 | 74 bR 2006.12.19 | 41.0| 445.8] 44.3| 10.5| 1.3| 623.8| 223.8[1349.5| 700.0
14 | KPR &5 FHw e 2006.12. 7 | 43.4| 842.5| 98.7| 6.2 4.9| 910.6| 477.7|2340.6| 700.0
15 [ Aok 2006.12. 7 | 40.4| 387.4| 47.2| 2.8 17| 196.5| 651.9[1302.8| 800.0
16 | £ 2006. 12. 19 260.3| 40.4| 2.0| 0.9 36.0| 694.8[1034.4| 750.0
17 |727 44 vEF 2006. 12. 19 453.0| 108.7| 7.3 1.6| 206.3|1034.5|1811.4| 800.0
18 | FEBHRE 2006.12.21 | 41.9| 349.9| 47.5| 27.6| 3.7| 512.9| 133.6|1075.2| 500.0
19 | Eesn 2006. 12. 26 1108.3| 47.9| 69.9| 79.9| 955.6(1935.3[4196.9| 600.0
20 | e be 2006.11.21 | 49.9(1458.2| 70.9| 45.5| 11.5|1860.3| 906.5|4352.9| 800.0
(AT mg/1)




AE2 ERIEFERICEITIEEE(L

43 | Na (mg/1) | K'(mg/1) | Ca* (mg/1) | Mg* (mg/1) | Cl (mg/1) |HCO; (mg/1)| &t (mg/1)
2 1100. 1 50. 4 63.6 97.7 1043. 8 1944.0 4299. 6 J
4 1094. 9 48.7 64. 6 105, 5 1147.6 1937. 3 4398. 6
6 1103.5 49.5 69. 6 101. 0 1152, 6 1949. 5 4425, 7
3 1104. 1 49,5 69. 5 103. 2 1197. 4 1940. 9 4464. 6
10 1107.9 50.0 69. 3 102. 0 1159. 8 1926. 8 4415. 8
12 1112.9 49,3 68. 7 104. 0 1162.7 1943. 8 4441. 4
14 L 1152 48. 8 68. 9 102. 2 1171.4 1941. 3 4484. 6
16 1105. 4 48. 8 66. 2 104. 3 1143. 3 1950. 1 4418. 1
SIS 1108. 9 49, 6 69. 1 104. 9 1158..2 1975. 4 4466. 1
20 1124. 4 50. 2 67.9 105. 1 1165.1 1913. 6 4426. 3
i’Z 1116.5 49.1 69. 8 103. 5 1169. 2 1947. 2 4455. 3
T 24 1126. 6 49. 8 68. 3 104. 0 1150. 1 1941. 2 4440. 0
26 1102. 5 49.4 71.4 103. 2 1138. 3 1940. 7 4405. 5
31 1123.7 49.9 70. 5 101. 6 1147.4 1929.2 4422. 3
i 36 1058. 1 47.0 61.0 89.4 1024. 2 1922. 5 4202. 2
i 46 1059. 9 46.0 62.1 82.5 1045. 4 1908. 4 4204. 3
56 1077, 2 47.0 63.5 97.7 1074. 1 1912.7 4272. 2
66 1053. 9 46. 3 63.5 82.5 1029. 9 1919.0 4195. 1




A% 3
ERIERER ALFEMIEA T OB ERIERR ALERSIEA A~ ORI
) Na(%) K (%) Ca(%) Mg (%) 53 Cl1(%) HCO; (%)
2 9.8 2.2 5.3 13.3 2 48.0 52.0
4 78.4 2.0 9.3 14.3 4 50.5 49.5
6 78.6 2.1 5.7 13.6 6 50.5 49.5
8 78.3 21l 5, ¥ 13. 9 8 51.5 48.5
10 78.6 | 9. 7 13.6 10 ol 9 49.1
12 78.4 2.1 5.5 13. 9 12 50.7 49.3
14 79,3 2.1 5.4 13. 3 14 51.0 49.0
16 78.5 2.1 5.4 14.0 16 50. 2 49.8
18 78.2 .1 b. 7 14.0 18 50..2 49.8
20 78.5 2.1 5.9 14.0 20 2l 2 48.8
22 78.5 2.1 8.7 13.8 22 50. 8 49.2
24 78.7 2. 1 0.5 13.8 24 50.5 49.5
26 78.1 2.1 5.9 13.9 26 50. 3 49.7
31 78.8 2.1 5.6 13.5 31 50.6 49.4
36 79.7 2.1 5.4 12.8 36 47.8 52..2
46 80.6 2.1 5.4 11.9 46 48.5 51.5
o6 80.6 2.0 5.4 13.5 56 49.1 50.9
66 79.1 2.1 5.4 12,0 66 48.0 52.0
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X4 TW3a (Nakada and Kamata, 1991 ; Sugimoto et al,, 2005), & L CD{GEMNHEETH 5718 51,
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oL HIERD LRt L A8 S 5 E L ClafALL AL o T Wb, FRCim A Zﬂ{jﬂikt (S
ERPNEB D (L5t b K D E RS IC B4 2 aamic B O CEE L &E A > T & 7o, MIA . IR
hobeo SNIYEITH L TRIRD & 5 SEHE *ﬂfwéoWﬁﬁ®7thﬁi%ﬁb$
%Lt$iﬁ%zﬁ%®ﬁﬁZHumeﬁL%$cﬁﬁmﬁ§TTﬁ HBE7 L — b DihAIAAIIC
BT 2= v b VIREWE O H A G IAFHE 3 L AAA 2ZEET v — PO OREEMI L TV D, &
oo NIADEIETL— FOFE & EPERG LS WHIEBRZESR H RO < 7 < 3 HUERAE I o 75 477 2 [H]



U%ﬂﬁ%ﬂhmﬁ<%ﬁbfb% TNWA, KPEO L S IR B OBFEE L > TV 2
7= ORHGIRE RS 1TI3 T O K 5 ITHIERINET O bk &4 1250k 5) % 351 © = 2 75 77 R RN IASHAR 2 WV 3
& kD cﬁﬁﬁ’@d’oé e

T AW T RN TR KILFN AR 2 B 4 B8 P96 KL B o 0 2 BERSEY o 75 77 2 [
AR & 2 D= 7 < (LS 2 22 2 L1 Ui, MIEREE LTV BBsiE» v 5 v G Elo
THD, NS OHYNINRIETEEORYIIICEN, HHREFET 2 EnTE, roERoOR
BBV E T 7 7= L2 NS DU O H 2 ORIIFEE E O A ZATLHRITH VT b E% -
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WLTHY., HIFEEEORE L L CIEATOLIELEMIOF LT KIS ARIL 2. Z0fh
DRFAIR LI A G M. BELRE 3T 0 K LA O S TIChiE T 2 KTk 3, WEL
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Table 1. Sample descriptions.

No. Volcano Sampling site  Eruption age Reference Sample Mineral Weight (g)
1 Oninomi-lava cliff 10 ka Ohta et al., 1992 onn01 olivine 1.088
onn02 olivine 1.105
onn03  pyroxene 1.520
2 Yufu-dale steep gradient < 6.3 ka Hoshizumi et al., 1988 yf1i olivine 1.348
yf11 CpX 0.844
3 Komezuka lava cave < 2.7 ka Kobayashi et al., 1999 kmz01 olivine 0.560
kmz01 CcpX 1.13838
4 Tateno-lava cliff 25-73 ka Kobayashi et al., 1999 ttn01 cpx 0.903
5 Kinpo-san cliff 0.54 Ma Toshida et al., 2006 kpO1 olivine 0.354
6 Atago-yama quarry 1.1 Ma Nakada and Kamata, 1988 atg01 olivine 1.305
7 Karakuni-dake mud slide 18-15 ka Imura and Kobayashi, 2001 kkd01 opx 0.858
8 Shinmoe-dake steep gradient 15-6.3 ka Imura and Kobayashi, 2001 smdo01 opx 0.826
kkdO1 CcpXx 1.064
9 Ohachi cliff 1923 A.D. Imura and Kobayashi, 2001 ohc01 opx 1.001
ohc01 CcpX 0.885
10 Takachiho-dake cliff 6.3 ka Imura and Kobayashi, 2001 tkcO1 opx 1.022
tkcO1 CpX 0.996

Y/ =y T TSRS L. BEE N - 2 RS SRS s B A Ly Ko L
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RERA U ce M4 R RN O E 12 13 2 > OBEBE O 75 7 2 Gl i g e rﬁHh‘tq R LA 1
allt (onn01) 3 RETKFHIERWIFEAT O 47 2 BB R AMTHEE (VG-5400) 12 & 0 4307 L. fho stk
HHORFH T O ~ ) o A FVE R & U S5 2 & 0 2007 L 7=,
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Fig. 1. Schematic map showing sampling points and the
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Table 2. Noble gas isotopic compositions of phenocrysts from Kyushu volcanos, Japan.

Lo Th AHS, AFFEONEFHEREOPT

Sample  Mineral Weight (g) *He (10™) ‘He (10°) BArH0") PAr (10°) *He/'He (Ra) “CArfAr ‘He/“Ar*
onn01 olivine 1.088 158 + 23 1.60 =+ 0.14 6.78 = 0.40 3.65 + 0.22 6.74 + 0.85 538.0 + 2.1 0.097 =+ 0.010
onn02 olivine 1105 1309.0 = 3.2 175.879 = 0.071 19.36 + 0.89 339 +£11 6.959 =+ 0.040 1749 + 100 0.625 =+ 0.052
onn03  pyroxene 1.520 3821 =17 56.314 + 0.030 41.21 +0.39 3219 =022 6.968 + 0.046 781.0 + 9.1 0.281 = 0.006
yiii olivine 1.348 1656 = 1.6 20.879 =+ 0.013 5.07 = 0.21 3214 + 0.052 7.231 = 0.097 634 + 29 122 = 0142
yf11 cpx 0.844 i . 846 + 023 2.866 =+ 0.020 ¢ 338.7 =93 :

ttn01 Ccpx 0.903 e : 569 + 023 2.003 = 0.021 s 352 +15 -
kmz01 olivine 0.560 31.03 = 0.74 4185 =+ 0.013 596 + 0.33 2.485 =+ 0.022 6.98 + 0.24 417 + 23 0.58 = 0.12
kmz01 cpx 1.133 * B 418 + 017 1.517 + 0.007 - 363 + 15 2

atg01 olivine 1.305 12.10 = 0.46 1.790 + 0.008 17.43 +0.26 6.726 =+ 0.053 6.21 = 0.28 3859 + 6.5 0.114 =+ 0.008
kp01 olivine 0.354 N : 8.63 + 0.60 4.908 =+ 0.044 - 569 =+ 40 e
smd01 opx 0.826 6.25 = 0.33 1.126 + 0.005 20.61 =+ 0.35 6.837 = 0.055 5.23 + 0.31 331.7 + 6.2 0.151 =+ 0.026
kkdO1 opx 0.858 3.35 + 0.31 0.549 + 0005 1571 +0.27 4.844 x 0.027 ' 308.3 +55 0.27 + 0.12
kkdo1 cpx 1.064 7.25 +0.32 0.967 =+ 0.005 470 +0.22 1.667 =+ 0.035 7.06 = 0.36 354 =18 035 =+ 0.11
ohc01 opx 1.001 . . 9.73 = 0.21 3.007 = 0.015 . 309.0 = 6.9 N

ohc01 cpx 0.885 : 5.02 = 0.40 1.905 =+ 0.008 s 379 + 30

tkc01 opx 1.022 446 + 0.17 1.395 =+ 0.005 854 +13 25.00 + 0.30 3.01 +0.14 2928 +56 *

tkeO1 CpX 0.996 484 + 0.38 0.667 = 0.006 6.94 + 026 2.241 =+ 0.021 - 323 + 13 0.35 + 0.16

N.B., Unit for abundance is cm°STP/g. All tabulated data were corrected for blanks. - not measured. "Ar* is "Ar corrected for atmospheric contamination.
Neon isotopic composition (*’Ne content. “’Ne/Ne and *'Ne/”Ne) of onn01 are 2.16 (+ 0 22) x10™"", 9.96 = 0.35 and 0.0340 + 0.0037, respectively.

chot i s g & WG IS 5275 B [BIAEAA LL 13 W\ He/'He & “Ar/°Ar T & % (Fig. 2 ). ll%E & 11 70°He/'Held:
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MM 7SS 2 L Z N 1 ~5 £2.2X10° ThHh BT EA2EA B E, HIEM I~ ) o L hsrhoeigiE Ll ic
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Fig. 2. 3He/*He versus “°Ar/36Ar diagram of phenocrysts from
quaternary volcanoes in Kyushu island, Japan (JPN) with
data obtained by crushing mantle-derived materials. Data
sources are as follows: phenocrysts from Italy (ITA) (Marty et
al., 1994); peridotite xenoliths from Far Eastern Russia (FER)
(Yamamoto et al., 2004), Germany (DEU) and France (FRA)
(Gautheron et al., 2005), Australia (AUS) (Matsumoto et al.,
2000), and Korea (KOR) and China (CHN) (Kim et al., 2005);
orogenic peridotites from Japan (JPN) (Matsumoto et al.,
2001), and Italy (ITA) (Matsumoto et al., 2005).
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Fig. 3. “He/**Ar* versus +He/?'Ne* diagram of the
phenocrystic olivine of a sample onn01 with data obtained
by crushing mantle-derived materials, where * indicates
corrected for atmospheric contamination. Data sources are
the same as those for Fig. 2. DFM labeled by a broken line
stands for diffusive noble gas fractionation during melting
as will hereinafter be described in detail. Rayleigh
degassing are calculated using the extended ionic porosity
model (Nuccio and Paonita, 2000).
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Fig. 4. (a) Accumulated production ratio of radiogenic He and Ar in
a noble gas source region with K/U of 12700 and Th/U of 3.1 in
weight. *He/*0Ar* decreases with increasing accumulation time
due to differences in the decay constants between U and “K.
MORB has a K/U and Th/U of 12700 (Jochum et al., 1983) and 3.1
(Staudacher et al, 1989), respectively. (b) Instantaneous
production ratio of radiogenic He and Ar in an original mantle
source with various K/U and uniform Th/U of 3.1.
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Fig. 5. The predicted diffusion profiles of noble
gases in a mantle region based on a model of
diffusive noble gas fractionation during melting.
Initially, noble gases are homogeneously
distributed through the mantle. Fast diffusion
paths for the noble gases (such as fractures or
melt channels) are emplaced a distance (1) apart.
Noble gases diffuse from the solid into fast
diffusion channels (melt) during a time t, after
which the noble gases are instantaneously
removed from the system. Diffusion profiles are
caleulated using an equation, which will be
published in other journal. The numbers next to
the profiles represent Fo value (= D X t/12), where
D. t and | are diffusion coefficient, time and
fracture spacing, respectively. Ci and C are initial
concentration of noble gases and the
concentration at time t, respectively.
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Fig. 6. The averaged relative iHe content and
THe/*Ar* as a function of t calculated by the
diffusive noble gas fractionation model using Dune
=1.33 X 10 m?/s in olivine at 1100°C (Trull and
Kurz, 1993), Dune/Dioar = 3.16 and fracture spacing
of 0.1m.
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Fig. 7. sHe/*He versus 'He/*Ar* diagram of phenocrysts from quaternary
volcanoes in Kyushu island, Japan with data obtained by crushing
mantle-derived materials. Data sources are the same as those for Fig. 2. A
solid arrow shows radiogenic change of an original mantle source with
‘He/*He like MORB (8Ra), low ‘He/*Ar* (0.1) and K/U of 12700 in weight.
Broken lines show the diffusive noble gas fractionation during melting in
two mantle sources with *He/*He of 7Ra and 9Ra, and “He/*0Ar* of 5 and
1, respectively.
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Fig. 8. 3He/3Ar versus ‘He/*’Ar* diagram of phenocrysts from
quaternary volcanoes in Kyushu island, Japan. This positive
trend can be interpreted as mass fractionation or the diffusive
noble gas fractionation during melting. That is, most of *Ar
in the present samples is not derived from atmospheric

contamination after eruption.
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