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Abstract: We have studied general orientational characteristics of microcracks distributed in Bulgugsa
Granites of southwestern Gyeongsang Basin. Microcracks of 131 sets, which were developed on horizontal
surfaces of 11 rock samples collected from Sacheon-Gosung, Geoje-si and Namhae-gun areas, were
distinguished by image processing. Then, 45 sets with a distinct linear array on image were sorted out.
These microcracks can be comparable with vertical grain planes. Orientations of these microcracks were
compared with those of vertical rift and grain planes developed in Cretaceous and Jurassic granites of
Korea. In the distribution chart, the agreement of the distribution pattern between microcracks of 45 sets
and above vertical planes suggests that microcrack systems developed all over the study area also occur
regionally in Cretaceous and Jurassic granites of Korea, Whole domain of the directional angle-frequency
chart can be divided into 20 domains in terms of the phases of the distribution of microcracks. Meanwhile,
18 domains from 45 sets of microcracks were compared with the maximum principal stress orientations
suggested from previous studies. The majority of maximum principal stress orientations pertain to domain-
1~2, 5~6, 11~15, 17~18 and 19~20, and these domains are coincident with the orientation of the Ist and
2nd-frequency orders represented in a rose diagram for 45 sets of microcracks. Representative orientations
of open microerack reflect the maximum principal stress orientations suggested in previous studies.
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Fig. 1. Regional geological map (after Choi et al., 2002) and rock sample location in the study area.
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@ FFells Ay, bt @ AAugr = Alg ¥ME:1-9) 2 7]&9 dAE BYs AMEN2
ol AR PAAZ wresith Apharel Aol M, FAAE HF: 10, 1D FeE 25 174
Akl = 0.5 mm Z719] & A9 wAo) oA AMARE AH3AY 7 dAAFEE FHES
wagich REuhHe N Zolw AAniete] Too oF Al vz © Hgrl wdslA ge A7 wF

0.1~2m HALE SFE THAUAAE: 10, 11).

® 2 9 499, FEUF 2 HargelEdet &
o= ;)ﬂ;] ALX %1—1;14' o]—/\LOWJ oLEE :[L/Hgt =
AgE el 9714 geo] wrdi)

ZAAEA AT Aol A Gxa s uz]
Aol wheh HePd ARAA-IA T A(@FHAF 1,
2), AAN AARLHAIR 3, 4,5 6 2 11) 2 Fal
AF@HAE 7, 8,9 2 10)0.2 TE3THFig. 1).

Table 1. Localities of each rock sample in the study area.

Aol WEkS FAIE F, 10x10em FEY] A2 AFH
HATHFig. 2). 4 FHARS] AHAH] Hg A
A9, AelghE 5& 7IAsAT AN BN 7]
238 uke} 7ro] ARG sFekA A= FA A
2 URFE 9] PRI AEHER A GAA
go) 9w ¢ Ao st Thsgk AAIE] 7)A st
A THTable 1),

Aol 7z GRS s Aol ez A9

Rock Administrative . .
sample No. district Longitude Latitude Rock type Color Remark
1 Sacheon-si 128°05'58" 3495725.14" porphyritic pale
Waryong-dong granite pink
Gosung-gun .
2 Gosung-eup 128°35'32.08" 34s836.80n  homblende - greenish
Tdang-ti granite grey
Geoje-si dark .
3 Nambu-myeon 128°36'20.36" 34°45'50,12" horblende greenish Geoje
. granite granite
Tappo-ri grey
Geoje-si biotite- reenish Geoie
4 Nambu-myeon 128°36'58.23" 34°44'21 82" hornblende g Jt
Jeogu-ri granite gy grante
Geoje-si biotite- . -
5 Jangmok-myeon 128°42'56.33" 34552461 hornblende light isepo
Oepo-ri it gray gramte
po-ri granite
Geoje-si light .
6 Tlun-myeon 128°42103.95" 3447554y homblende dark Jisepo
Guiorai granite . granite
j grey
Namhae-gun .
7 Samdong-myeon 127°03'05.75" 34°46'22.92" hornblende greenish
Mulgeun-ri granite grey
Namhae-gun . light
8 Sangju-myeon 127°56'55.52" 340440523 Alkali-feldspar 0o ik
. granite .
Yanga-ri pink
Namhac-gun alkali-feldspar .
9 Nam-myeon 127°52'36.46" 34°44'35.14" : pink
Impo-ri granite
Namhha-gun
10 Mijo-myeon 128°03'16.59" 34°45'35 28" feld;par dark
Songjeong-ri porpvry ey
Geoje-si .
11 Hacheong-myeon 128°35'39.03" 34°56'52.07" feld;p"“ greenish
Seokpo-ri PorpIyTY ey

*Rock sample numbers are the same as ones in Fig, 1.
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- picrocrack set

Fig. 2. Rock sample preparation and image processing for measuring the orientations of microcrack sets (Rock sample
No. 8). (a) Horizontal plane of a rock sample, (b) Image of section b, () and (d) Image processing showing microcrack

array. Qz:quartz, Fd:feldspar, Bf:biotite.
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Fig. 3. Orientations of microcrack sets measured from 3
images for horizontal rock surface (N:131). 1~11: Rock
sample numbers are the same as ones in Fig. 1 and
Table 1.
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Fig. 4. Orientation data of microcrack sets measured
from 3 images (N:25) for horizontal rock surface. (a)
and (b) Trends of microcrack sets in Sacheon-si~Gos-
ung-gun area. (¢) Frequency of microcrack sets with
respect to directions. Rock sample numbers (1 and 2)
are the same as ones in Fig. 1 and Table 1.

TEOR)E TL3THFig. 4b). 24 YA BoA &2
AN wARge] WS AAe BilESe)
HAZANME EPF7 ] et BF 17709 Yoz
AZHH, F9-1, 4, 5, 8 E 14904 ¥z 8 B

7} EthFig. 4c).

ARA AY: AAZ Age HeFd AAE FHe
AA GG R 3, HF BHe AAE 3K
AAR 5, 602 TEEALH, o] LA thE )
AT-Ee) Wbzt 2 Z(N:45)E 3kt A st
oM e FFE DElehe vAFEY 28 1922 U
ElUH, NEAl= 9%, NWAlE 1022 A5 fAFsith
(Fig. 52). oAM= N70~75°We] gL v £a}
o] N30-35°E, N45~50°E ¥ N10~15°W¢] 23439 5
7 mAlFEE dEsdthFig. 5b). AAE 3L
Ae T Z2Etke nAFEe 2= 2122 Vel
o, NEAl= 152, NWAlE 622 Jehdth(Fig. 5a).
Ful o A= NI15~20°EQ] F3E H|E 3l N1
~15°E, N30~35°E 2@ N40~50°E9] 221891 Wiake Ho]
€ 5879 AgEE dFdchFig sb). 3H AA 3}

A AL R SR =AM E FE

Geoje granite (3, 4)

! 13 14 o

Number

3 45 678 9 101112 18 20 2122

&

BRI RSRRSAS

Direction (degree)

Fig. 5. Orientation data of microcrack sets measured
from 3 images (N:45) for horizontal rock surface. (a)
and (b) Trends of microcrack sets in Geoje-si area. (c)
Frequency of microcrack sets to directions. Rock sample
numbers (3, 4, 5 and 6) are the same as ones in Fig. 1
and Table 1.
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Table 2. Microcrack set, domain and orientation in each area.

Microcrack
Area Rocl;\lsamp le orientation
0. set  domain
1st-order 2nd-order 3rd-order
N2~15°E, N35~40°E,
Sacheon-si N55~60° E, N5~15°W, N55~60°E, N50~55°E,
~ 1,2 25 17 N30~35°W, N40~45°W, - N70~75°E, N80~88°E,
Gosung-gun N8O~85°W (5 sets) N20~30°W, N60~65°W,
N75~80°W (9 sets)

Geoje granite N10~15E, N20~25°E,
Geotensi (3.4 22 N35~40°E, N45~50°E,  N15~20°E,N40~45°E  N60~65°F, N80~85°E,
! Gisepo granite N75~75°W (3 sets) (2 sets) N10~15°W, N80~85°W,

(5, 6) 23 (6 sets)
o o e N40~45°E, N5~10°W,
Namhae-gn 7,89 38 2l NZ((;NZ%W s gﬁ’si\gé 76(151)3’ NA4O~45"W, N50~55°W,

s¢ 5 NBO~85°W (5 sets)

Nambhae-gun N55~60°E, N65~88°E,
& Geoje-si o 11 »1s N10~15°E, N40~45°E, ) NI15~20°W, N30~55°W,
(Feldspar ’ N55~60°W (3 sets) N60~65°W, N70~80°W,

porphyry) (6 sets)

Total 11 131 78 12 sets S sets 26 sets

"Microcrack set, domain and orientation by frequency orders are the same as ones in Figs. 4~7. Rock sample numbers are the same as
ones in Fig. 1.

vANFE e 2 2328 e, NEAE 155, NW
A 162E 435 FARITHFig. 62). Ful=oM =
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N70~75°E9] 2x}4Q1 S5 ni#dT A st(Fig
6b). 7L R AR E BT 2179 F
o7 NEHY, 9d2, 5 9, 11, 12, 14, 16, 18 2
19914 ¥4 & L=t =oh(Fig. 60).
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)= W ethFig. 7b). WEZ-EIE 4] BA E A
© BF 18709 d9o 2 AEE, J93, 4, 10, 13
21894 ¥i=4 2 YREZ7F =ok(Fig 7o)

o 7t A= nAlgge] BXHE £EF A,
AR oz 17-227) FE o2 NEHH, APHA- AT
A= S B4, AAAl ADefM = 107] G,

Number

Direction{degree)

Fig. 6. Orientation data of microcrack sets measured
from 3 images (N:38) for horizontal rock surface. (a)
el Aol s ¢ 99 oy Fauetdas 5 and (b) Trends of mi'crocrack sets in Nal‘nha§-gun area.

A - M W we o) . (c) Frequency of microcrack sets to directions. Rock
N Bl Zrz Mima B I ET} Erh(Figs. 4~7). sample numbers (7, 8 and 9) are the same as ones in

=3, 74 $3s AME s7beke £%e AMA Fig. 1 and Table L.
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ries. (¢) Frequency of microcrack sets to directions. Rock
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Fig. 1 and Table 1.
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Table 3. Orientations of each microcrack set showing a distinct linear array on image.

Area Rock sample No. N-w N-E set

Sacheon-si 1 N11°W, N23°W, N83°W N8°E 4

Gosung-gun 2 N14°W, N30°W, N35°W, N83°W NS8°E 5

3 N42°W, N73°W N42°E, N48°E 4
4 - N30°E, N78°E, N83°E 3
Geoje-si 5 NI1°W, N73°W N42°E, N52°E 4
6 - NI17°E, N34°E, N73°E, N83°E 4
11 N3°W, N79°W N43°E 3
7 N45°W N7°E, N42°E, N55°E 4
Nambh 8 N23° W, N28°W N60°E, N62°E, N70°E 5
ac-gun 9 N83°W N4E, N75°E 3
10 N37°W, N42°W, N48°W N42°E, N70°E, N79°E 6
Total 11 20 sets 25 sets 45 sets
*Rock sample numbers are the same as ones in Fig. 1.
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Fig. 10. Open microcrack array on horizontal plane of the Bulgugsa granites. a: Hornblende/Feldspar microcrack array
in a quartz. b, e, g and h: Typical feldspar-quartz microcrack array in a quartz. c: Typical microcrack comparable with
vertical grain plane. d and f: Typical biotite-quartz microcrack array in a quartz. 3, 5, 7, 8 and 9: Rock sample num-
bers are the same as ones in Fig. 1 and Table 1. Qz:quartz, Fd:feldspar, Bt:biotite, Hb:hornblende.
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Fig. 11. Comparision of distribution pattern between vertical rift & grain planes in Cretaceous and Jurassic granites
(N:100) and microcrack sets in the study area (N:45). Orientations of 6 black and 11 white arrows indicate those of
the 1st and 2nd-frequency orders in Fig. 8b and open microcracks in Fig. 10, respectively. 1~20: Domain numbers are

the same as ones in Fig. 9.
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