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This study was undertaken to develop a method for evaluating geochemical environments in deep granitic
basement rocks. The method involves analyzing fracture-filling minerals to determine their isotopic
compositions. A preliminary isotopic investigation @ *°C, 3 "0, **C activity) of the groundwater and fracture-
filling calcite in granite at the Tono research site, central Japan, was conducted. The isotopic compositions
were used, together with geological evidence for the history of the Tono area, to infer the origins of the waters
from which the calcite precipitated. These waters were:[J hydrothermal solutions, [J relatively "old" fresh
water, [J seawater, and [J present groundwater. The investigation methods were very valuable for evaluating
the temporal variations of geochemical conditions deep underground. The isotopic evidence for seawater is so
far the most direct evidence that seawater penetrated into the granite in this area in the past.
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. ooo ooo oooooooooo
oo 5c 1o 5c 50 16 512c”
m (%-PDB)  (PMC) | (%-PDB) (%-SMOW)  (pMC) (%-PDB)

00O (n=6) 18.1+ 1.9 1.6

00000000 (ns5) 0.3t 1.7 28.6x 1.3 J1.6x 1.7
DH-3 147 _14.4 22.3 -16.2
DH-3 307 _14.7 20.8 -16.5
DH-5 41 -17.6 22.6 0.7 -19.4
DH-5 31 17.6 8.0 0.6 -19.4
DH-5 16 [17.6 14.9 0.8 -19.4
DH-5 20 -17.5 45.5

DH-5 53 -18.2 21.6 0.5 -20.1
DH-5 165 26.0 21.0 27.8
DH-6 6 -28.6 20.8 -30.4
DH-6 -158 25.1 23.3 0.6 26.9
DH-6 263 2.2 14.0 4.0
DH-6 -305 “12.2 19.2 0.4 -14.0
DH-6 330 9.2 18.4 0.6 -11.0
DH-6 461 20.7 23.8 <0.25 -22.5
DH-6 481 -15.8 23.6 0.3 -17.6
DH-6 483 111 18.1 0.4 -12.9
DH-6 _488 -16.0 22.8 -17.9
DH-6 518 -10.2 21.7 “12.1
DH-6 540 _16.2 22.7 -18.0
DH-7 19 -16.5 22.8 <0.25 -18.3
DH-7 28 -18.6 25.3 0.7 -20.4
DH-7 131 9.6 5.9 1.4
DH-7 183 [19.2 19.0 1.9 21.0
DH-7 224 -10.9 22.3 1.1 12,7
DH-7 246 -8.5 7.2 -10.3
DH-7 207 112.0 2.0 -13.8
DH-7 308 9.5 14.9 1.8 113
DH-7 401 -14.5 18.8 1.3 -16.3
DH-7 496 7.6 1.6 9.4
DH-7 -500 -13.5 23.3 -15.4
DH-7 557 [12.7 25.1 -14.6
DH-7 615 _14.2 24.5 -16.0
DH-8 67 -17.3 15.8 1.4 -19.1
DH-8 265 -10.9 20.8 <0.25 [12.7
DH-8 375 -17.8 36.7

DH-8 431 -13.1 14.6 1.0 -14.9
DH-8 602 -14.5 18.8

DH-8 708 -16.9 29.9

DH-9 92 -16.7 23.1 4.5 -18.5
DH-9 o1 111 18.8 0.8 12.9
DH-9 84 0.1 22.4 <0.25 -1.8
DH-9 52 1.3 18.6 -13.1
DH-9 11 6.8 6.2 -8.6
DH-9 a4 0.3 22.6 1.5
DH-9 111 7.9 18.0 9.7
DH-9 196 3.9 16.7 5.7
DH-9 277 2.3 21.5 4.1
DH-9 200 1.2 20.5 -0.6
DH-9 203 2.7 21.1 4.5
DH-9 205 0.1 22.3 1.7
DH-9 -361 -1.3 22.3 3.2
DH-9 369 6.2 7.1 -8.0
DH-9 404 2.4 23.2 0.6
DH-9 414 -10.5 4.2 -12.4
DH-9 421 1.9 20.0 -13.8
DH-9 429 -10.5 20.8 [12.3
DH-9 -463 -6.7 13.6 -8.6
DH-9 401 0.7 22.2 1.1
DH-9 508 2.7 20.5 4.5
DH-9 517 0.8 21.4 1.1
DH-9 559 -6.5 21.2 -8.3
DH-11 24 7.7 25.1 9.5
DH-11 52 -9.4 2.5 112
DH-11 -185 -15.7 9.0 -17.5
DH-11 308 1.9 19.3 [13.7
DH-11 -319 -13.8 23.4 -15.6
DH-11 331 1.9 18.9 13.7
DH-11 380 [11.8 21.3 13.6
DH-11 -386 -11.8 25.7 -13.6
DH-11 303 1.9 19.3 13.7
DH-11 403 2.4 21.7 4.3
DH-11 -400 -5.0 20.2 -6.8
DH-11 427 -10.7 20.0 -12.6
DH-11 435 6.7 20.7 -8.5
DH-11 -497 4.8 20.1 -6.6

0 00000000000000 o =1.00185 at 200 (Emrich et al., 1970)
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