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Abstract

The major, minor and trace elements in a sediment core obtained from Chinoike-
Jigoku hot pool in the Beppu geothermal area, central Kyushu, Japan were determined
to elucidate the relationship between their vertical distribution patterns and the
change in mixing ratio of high-temperature neutral Na-Cl type thermal water and low-
temperature acid SO, type thermal water. High As, Ba and Ga contents were found in
the topmost layer of the core. This layer contains considerable amounts of jarosite
which were formed by relatively high contribution of low-temperature acid SO, type
thermal water. High V, Ni and Cu contents of hematite-rich layers may be interpreted
by their substitution for Fe in the mineral. This indicates that some minor and trace
elements could be proxies of the change in the mixing ratio of both types of thermal
water.
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YRR DB AN, MEBETTESEN Fig. 1 Sampling site of a core drilled at Chinoike-Jigoku hot
s P pool on August 28 in 1996
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Table. T Chemical compositions of a core sampled from Chinoike-Jigoku hot pool on August 28 in 1996 (wWt%)

x1 MOMWKTHRRENAZI T OFHER (EE%)

Sample H,0(+) H,0() SiO, Fe,O3 Al,O3 MgO CaO Na,O K,O TiO, MnO SO, Total
A — = = 1285 — = — 112 176 — 0.056 1.68 T
B — — — DI = — — 084 084 — 0.039 0.59 —
C 1.77 987 5260 896 21.09 033 034 0.65 0.89 1.20 0.026 0.75 98.46
D 1.38 948 4950 1540 19.19 026 020 0,51 0.89 143 0.029 0.79 99.04
E 1.65 885 4994 16.73 1876 0.26 020 046 083 1.22 0.027 0.70 99.63
F 221 881 5260 11.60 21.34 0.32 0.30 056 0.88 1.19 0.028 0.58 100.41
G 3.06 9.04 5415 6.85 2200 035 0.27 068 1.08 1.00 0.025 044 9892
H 475 810 5320 6.82 2231 034 024 0.73 115 0.78 0.036 0.31 98.76
I 455 691 5577 6.86 1941 039 031 0.76 1.03 0.79 0.038 0.26 97.07
J 339 763 5803 522 19.73 0.34 0.32 077 0.88 0.76 0.027 0.32 9741
K 7 — — 495 — — — 072 132 — 0.024 043 —
L 3.88 836 51.24 6.96 2370 0.338 0.243 0.71 1.30 0.86 0.084 0.35 98.02
— ! not determined
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Fig. 2 Vertical distribution patterns of Al,O3, Fe,05
and SiO, in a core sampled at Chinoike-Jigoku
hot pool
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Fig. 3 Vertical distribution patterns of Na,O, K,O
and SOj; in a core sampled at Chinoike-Jigoku
hot pool
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Table 2 Results of X-ray diffraction patterns of a core sampled from
Chinoike-Jigoku hot pool

®2 MOBBBTRIMENZIT O XEREFORESR

Samplef He | Ja | Cr | Tr | Q | Ka
A o  ©® O o e | @ He | : Hematite
B A ND| @ | o A | o Ja | : Jarosite
@ e (ND | @ | o A O Cr | : Cristobalite
D A ND @ | o | A | O Tr|: Tridymite
E e (ND @ | A | A | O Q |: Quartz
F e ND| @ | ° A ° Ka | : Kaolinite
G e ND | @ | A | A | o
H A ND| @ | A |[ND| o ® | : abundant
I ND|ND | @ | A | A | A ® | : moderate
J ND | ND | @ | A | A | o A | : minute
K [ND| ND| @ | A | A | o ND | : not detected
L A ND| @ | A | A | o
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. Fig. 4 Vertical distribution patterns of quantitative
O NOERDEEICIE IO, LIEH color measurements and of J/H ratio in a core
WWINGDOEENEMUEZZ ENHHEIENS. sampled at Chinoike-Jigoku hot pool
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EMNBE O SEEDNa-CIERRAKDEF G L, WEYHICROATNZRBIEA L &I
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Table 3  Concentrations of minor and trace elements of a core sampled from Chinoike-Jigoku hot pool (ppm)
&3 MOMBBKTRRENAZITOHED S O IEHTREOEE (ppm)

Sample  Li Be B S6 Vv Cr Mn Co Ni Cu Zn Ga

36.9 173 546 198 156 336 431 6.58 912 169 90.2 528
51.3 327 482 218 178 554 303 561 885 264 175 47.0
58.0 381 501 216 203 157 198 431 6.22 229 112 42.3
545 471 474 207 296 471 222 462 893 16.8 972 44.1
604 472 531 189 210 431 207 475 182 107 232 41.7
784 379 352 185 176 357 214 4.09 6.72 . 32.7 88.0 40.6
912 300 363 194 137 288 192 445 6.59 138 86.0 40.6
872 266 373 183 135 237 280 4.80 823 134 95.6 344
728 280 328 162 117 214 293 466 737 118 928 314
90.5 250 302 16.0 118 214 206 4.68 791 121 212 32.1
122 3.77 435 202 142 26,7 189 475 8.41 147 431 36.5
121 292 505 185 144 251 651 550 836 145 110 38.1

Sample Ge As Rb Sr Mo Cs Ba w Pb Th U

35.9 3129 281 209 281 714 1431 154 387 515 1.01
298 1314 243 207 243 836 1076 154 438 6.00 1.20
344 1900 216 256 216 856 886 13.9 391 6.00 1.16
374 1534 204 250 204 766 914 16.6 436 581 1.16
432 1794 201 211 201 823 817 174 433 6.59 1.26
429 1265 234 185 234 999 400 116 351 721 1.13
30.8 604 293 164 293 114 411 736 187 6.94 1.19
294 712 340 138 340 128 175 360 80.1 7.07 1.19
276 779 279 138 279 10.8 133 313 689 7.12 1.28
26.4 549 31.7 146 31.7 125 152 .. 281 75.7 6.68 1.17
304 1100 426 162 426 183 531  3.13 85.0 779 1.24
30.7 621 412 154 412 163 196  3.57 905 7.88 1.20
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Fig.5 Vertical distribution patterns of Li, Rb and Cs in a core sampled at Chi-
noike-Jigoku hot pool
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Fig. 6 Vertical distribution patterns of V, Ni, Cr and Cu in a core sampled at
Chinoike-Jigoku hot pool
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Fig. 7 Vertical distribution pattern of As, Ba, Pb, Ga and W in a core sampled at
Chinoike-Jigoku hot pool
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