00000000 34 (2) 73088 (2004) 13—

goooobo, oobobooooboobooboooono (o2

g o0oooboob oobooo bbooo boooobob oo
goo oodobobo obobodo booo boobb oo
o0 0Ooobob ooboo bDbhooo boooob oo
g oooo boboo obboodg boboboo bobo
00 00000 00000 000000 OoOoMOo OO0

(Co100031000)

Fracture system in the Kitazaki Tonalite
at Tsuyazaki, Fukuoka Prefectute (Part 2)

Masaki Yunara, Yohei Mirsui, Chie Uro, Takayuki UcHipa, Kazuyoshi Kusamoro,
Nobuo Sannopo, Tetsuyuki Mizoguchi, Kazuki Nakamura, Taisuke Hira,
Naoki Havyakawa, Chieko Nakao, Noriko Yamasaki, Gosei Ono, Ryuji NagamicHi,
Yayoi Opa, Tsuyoshi Mukai, Hiroyuki Mivazaki, Akina Nisui, Mai EJjiva,
Natsuko Furuno, Taro Imaruku, Kensuke Hrisarsucu, Yoshiro IsHimara,

Jun Arzawa and Tetsuo SuGiyAMA

(Received May 31, 2004)

Abstract

We measured orientations of fractures in the Kitazaki Tonalite at the Tatezaki of
Watari Peninsula, Tsuyazaki Town, Fukuoka Prefecture, and analyzed their formation
sequence. The fractures in the surveyed area are divided into three groups: green
faults, fractures filled with aplite, and faults associated with zeolite and/or calcite.
The last one is further divided into three types : NE - oriented faults, NW faults, and
E-W faults. Based on crosscut relationships of those faults and development of
mineralization along the fault planes, the formation process of the fractures comprise
five stages. The green faults were formed by shear deformation at the first stage
(Stage 1). The open fractures filled by aplite were formed at the second stage (Stage
2). The NE and NW faults were formed at the third stage (Stage 3). There is a pos-
sibility that low - angle NE faults are sheeting joint. At the fourth stage (Stage 4),
the E-W faults were formed, which opened at the final stage (Stage 5). Zeolite
(laumontite) was precipitated in spaces formed by the NE, NW, and E-W faults at
Stages 3 and 4. Calcite and Fe oxide-hydroxide mineral veins were formed mainly in
the E-W faults at Stage 5. Zeolite coexists with epidote, therefore the condition of
thermal water is estimated as 20000 or higher.
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Sample No. 03032003 03032002 03101108  02060805* 03032004 03101105  02060801* 03101104 03101109 04021803 03101107 04021806
Mafic en.  Kitazaki To. Kitazaki To. Kitazaki To. Kitazaki To. Kitazaki To. Kitazaki To. Kitazaki To. Kitazaki To. Kitazaki To. Biotite Gr. Aplite
Si0,(w%) 54.04 58.78 59.21 59.22 59.37 59.59 59.71 59.76 59.90 60.19 76.16 77.02
TiO, 0.91 0.81 0.81 0.79 0.80 0.77 0.82 0.80 0.71 0.80 0.09 0.05
ALO, 15.64 15.95 16.11 16.08 15.99 16.21 15.90 16.16 15.99 15.98 12.94 12.97
Fe,0, 2.93 3.76 248 3.49 2.98 2.82 3.80 2.80 221 295 0.26 0.19
FeO 5.44 2.84 3.76 3.00 3.42 323 2.80 329 3.66 3.02 0.37 0.15
MnO 0.15 0.12 0.12 0.12 0.12 0.11 0.13 0.11 0.12 0.11 0.03 0.04
MgO 4.80 3.32 3.24 3.29 3.16 3.08 3.38 3.05 3.03 2.98 0.24 0.11
Ca0 8.1 5.61 5.59 5.49 5.65 5.44 5.49 5.38 5.37 5.18 0.92 0.32
Na,0 3.67 331 3.37 333 3.39 3.42 3.40 3.44 3.34 3.38 3.58 4.38
K0 1.83 3.00 3.01 3.09 2.84 3.09 235 3.16 3.30 332 4.64 4.57
PO, 0.33 025 0.23 024 024 0.23 0.25 0.22 0.22 0.22 0.01 0.00
LOIL 1.07 1.17 1.15 1.10 0.95 0.97 1.40 0.90 1.16 0.90 0.47 0.34
Total 98.92 98.92 99.08 99.24 98.91 98.96 99.43 99.07 99.01 99.03 99.71 100.14
Ba(ppm) 310 586 583 622 558 624 563 751 677 634 160 36
Co 50 56 61 53 63 48 47 58 46 54 64 62
Cr 101 30 37 31 34 35 33 36 32 27 11 <4
Cu 144 50 62 64 49 85 54 39 45 39 6 6
Ga 18 17 18 17 17 17 18 17 17 17 25 18
Nb 8 13 12 13 13 12 12 12 12 13 13 27
Ni 24 14 17 15 13 19 15 16 17 13 10 5
Pb 15 10 12 9 11 11 11 11 12 13 25 44
Rb 70 106 109 109 101 112 68 112 107 116 182 410
S 42 66 42 86 32 57 13 40 139 36 9 10
Sr 531 493 495 496 491 501 474 478 479 470 106 11
Th 7 12 12 10 10 11 10 9 11 11 19 19
v 241 165 161 165 160 155 171 155 147 154 13 8
Y 25 23 24 23 23 23 23 23 24 24 12 24
Zn 92 61 66 59 63 65 65 63 61 67 13 7
Zr 103 125 176 194 173 137 199 172 179 171 57 67

L.O.L: loss on ignition, en: enclave, To.: tonalite, Gr.: granite.
*Data from Yuhara et al. (2003)
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