Jour. Petrol. Soc. Korea Vol. 13, No. 4, p. 191~200, 2004

SIS SRNNE BAIE SUES T Y

ﬂl'.

A8 ek

G, 137-064 AM&A) A 2T W45 836-5 25

Geochemical Approach to Define the Fracture Zone Affected by
the Ubo Fault at the Northern Part of the Hwabuk Dam
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Abstract: The Ubo fault zone, which cross over the northwestern to southeastern direction at the Hwabuk
damsite in Hakseongri, Gunwigun, Gyeongsangbukdo Province, has length about 20 km. The Ubo fault
zone in this area is segmented to several small faults and makes a gentle slope and hill along the right
side of the drainage in the Hwabuk dam. In the storage area of Hwabuk dam, 2 pairs of faults occur and
the width of fracture zones are about 2m. To define the fracture zone using the geochemical data, the
samples were collected at 0.5m, I m, 2m, 4m, 8m, 16 m and 32 m apart from the center of the main
fracture zone toward north and south, respectively, and analyzed for major elements and mineral content.
Approaching the fracture zone, Fe,0;, MgO, K,O, quartz, muscovite and chlorite are increasing and Na,O,
CaO, plagioclase and biotite are decreasing, respectively. Based on the rock chemistry and mineral content,
the range of the main fracture zone affected by the Ubo fauit at Hakseongri is 2 m width in total, the
secondary deformed zone is 8 m width in total. Finally the maximum affected range by the Ubo fault is
inferred to 16 m width in total.
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Fig. 1. (A) Tectonic map of the southeastern part of Korea and (B) geologic map of the study area (modified after Won

et al. (1980), Kim ez al. (1981) and Yun (1988)).
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Fig. 4. (A) Drainage and storage area of the Hwabuk dam. (B) lineament and inferred fracture zone of the Ubo fault
at the Hakseongri based on the IKONOS image (1 mX1 m resolution).
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Fig. 5. (A) Microphotograph and (B) mode of the rhyolitic crystal tuff.
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Fig. 6. (A) Distant view and (B) near view of the Ubo fault zone, and (C) lineament of several minor fault of the Ubo

fault zone.

Table 1. Characteristics of the faults at the Hakseongri area

Direction Width Filling Remark

fault gouge: <10 cm . .

Fl N77°W/78°NW 10-35cm fault breceia: <20 cm dextral strike slip
fault gouge: hard to found Y

0

F2 N57°W/72°NE 40-50cm fault breceia: 40-50 cm dextral strike slip

F3 NT8"W/45°SW 3-5¢m fault gouge: 3-5 om dip slip (normal fault?)
fault breccia: poorly developed :

F4 EW/S0°S 3040 em fault gouge: 30 cm sinistral strike slip

fault breccia: poorly developed

MPDE o[£35} step scan(step size: 0.02° 20, step
time: 102)02 2438509 AMEE X412 Cu-Koolth

ofM Stz Mol wE ws
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Table 2. Chemical composition of major element and CIPW normative compositiion of the rhyolitic crystal tuff.
(unit: wt%)

Location
(m)
Si0, 73.04 74.06 7216 7230 7298 73.67 7399 7144 7418 7343 7134 7279 7235 71.56 70.74
TiO, 032 032 031 032 030 031 031 030 032 031 028 034 030 035 046
ALO, 13.00 1351 13.00 1343 13.03 1348 1336 1381 13.55 1393 1273 1298 1293 1487 13.89
Fe,0,* 190 178 191 211 107 198 265 205 248 289 245 168 254 175 262
MgO 036 034 044 050 045 051 064 065 056 067 052 044 043 052 049
MnO 011 006 011 005 005 004 013 001 003 002 020 008 010 000 0.13
Ca0 157 047 165 115 122 051 020 026 016 019 234 149 116 017 248
Na,0 278 276 296 251 265 259 245 196 216 236 249 279 277 260 3.10
K,0 349 426 384 430 418 424 399 475 435 408 365 378 413 511 3.68
PO, 009 009 009 008 008 009 008 008 008 009 009 009 008 009 012
LOI 300 166 258 235 241 201 176 18 160 192 358 258 230 181 191
Total 99.67 9931 99.04 99.10 9842 9942 9957 97.13 9946 99.89 99.65 99.04 99.08 98.81 99.61
CIPW niorm
Q 4123 4140 3763 3953 40.10 41.84 4427 4253 4496 4381 38.86 3990 38.77 37.08 33.67
C 204 377 119 280 217 399 492 538 527 558 063 183 202 508 055
Or 2136 25.80 23.54 2629 2575 2574 24.13 2948 2629 2463 2247 23.18 2524 31.15 2228
Ab 2431 2389 2593 2193 2333 2247 21.17 1738 1865 2036 2190 2445 24.19 2265 26.81
An
Hy

$32 S16 S8 S4 S2 S1 S05 center NO5 N-1 N2 N4 N8 N-16 N-32

752 185 794 542 582 206 053 086 033 042 11.54 7.12 546 033 11.88

093 0.87 LI14 129 117 131 164 170 143 171 135 114 111 134 125

HyEn 093 087 114 129 117 131 164 170 143 171 135 114 111 134 125
Mt 037 020 037 017 017 013 043 003 010 007 068 027 034 000 043
Hm 171 168 172 206 100 194 241 213 246 290 208 155 239 180 238
Ap 020 020 020 018 018 020 018 018 018 020 020 020 018 020 0.27

Q 4367 44.54 3959 4243 4221 4542 49.13 47.12 49.83 49.10 41.00 42.16 4139 4065 35.58
A 2262 2776 2477 2822 27.11 2794 2678 3266 29.14 2761 2371 2449 2695 34.15 2354
P 3371 2770 3564 2935 30.68 2663 2408 2021 21.04 2329 3529 3335 31.66 25.19 40.88

Fe,0,*: total FeO; LOI=loss on ignition

Fig. 7. Q-A-P diagram of the rhyolitic crystal tuff.
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Table 3. XRD quantitative analysis of the rhyolitc crystal tuff (unit: wt%)
Location(m) S-32 S-16 S8 S4 S2 81 S05 Center N-O5 N-1 N-2 N4 N-8 N-16 N-32
Quartz 4330 38.10 37.50 3330 43770 44.10 38.70 43.60 47.60 43.10 48.00 46.20 42.80 36.10 34.30
Albite (low) 26.60 24.60 27.20 26.10 2140 23.10 27.10 1790 19.90 19.80 19.00 25.00 25.10 28.50 30.00
Anorthite'® 200 4.10 350 290 520 390 070 360 400 580 320 140 060 030 -
Biotite 440 450 290 300 320 290 160 120 190 000 550 530 480 470 3.60
Chlorite 330 350 400 620 280 320 710 390 440 520 220 140 230 180 6.00
Mlite 040 - - - - - - 430 - 130 - 020 - 120 040
Mica 8.10 520 840 530 500 590 450 370 900 810 770 570 630 720 10.70
Muscovite 040 070 - 130 - - - 590 140 - 050 230 - - -
Orthoclase 1040 15.80 1290 1440 1820 1240 1440 1120 670 14.60 1570 1030 13.90 1570 890
Microcline 1.20 340 350 770 000 460 590 430 510 19 200 210 430 420 6.00
Vermiculite - - - - - - - 030 - - - - - 030 -
Sanidine - - - - 050 - - - - - - - - - -
Total 100.10 99.90 99.90 100.20 100.00 100.10 100.00 99.90 100.00 99.80 99.80 99.90 100.10 100.00 99.90
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