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Min-joo Lee, Seok-Jun Yang, Jin-Hyuck Choi and Young-Seog Kim, 2008, Developing history of fractures
in the Igidae area, Busan, SE Korea. Journal of the Geological Society of Korea. v. 44, no. 3, p. 00-00

ABSTRACT:This study was undertaken to understand the Cenozoic deformation history for the eastern part of
the Yangsan fault, which represents a major strike-slip fault in Korea. The Igidae area was selected for examination
because of its well-exposed outcrops and well- developed fractures. The area is composed of andesitic rocks from
the Yuchon group, which are in turn part of the Gyeongsang supergroup. Developing relationships between fractures
were examined from well exposed wave-cut outcrops. Based on cross-cutting relationships and interpretation of
tree structures, the fractures developed in this area have the following deformation history: ( I ) E-W extension
produced a NS/84°E trending fracture set — (II ) NE-SW compression produced a N60°E/70°SE trending fracture
set — (IIT) NW-SE compression produced a N25°W/90° ~ N45°W/70°SW trending conjugate fracture set — (IV)
WNW-ESE compression produced reactivation of N55°W/70°SW trending fault generating N83°W/90° trending secon-
dary extension fractures — (V') ENE-WSW compression produced a N75"W/82°SW trending fault generating N80°
E/82°SE trending secondary extension fractures This deformation history for the Igidae area is very similar to previous
studies on the eastern parts of the Yangsan fault. The Igidae area experienced a very similar paleostress and deformation
history to the other areas in the eastern part of the Yangsan fault.

Key words: Igidae, developing history of fractures, stress change, tree structure, veins

(Min-joo Lee, Seok-Jun Yang, Jin-Hyuck Choi and Young-Seog Kim, Geological Structure and Geohazard Research
Group, Department of Environmental Geoscience, Pukyong National University)
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Fig. 1. (A) Locality map of the Igidae study area. (B) Regional geological map and major faults near the study area
(modified from Lee, 2000). (C) Geological map of the study area and the location of selected outcrops.
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Fig. 2. Lower-hemisphere equal area stereoplot. (A) Distribution of fracture orientations in the study area. (B) Average

trend for each fracture set.

ANSHATHE 10).

TESe] WekiAeh B4 dohu] Sfste] of
YeANE Fate] 2 BT WSk HaSe
HBUAZ AAA 715t shEston], A
oA FHE AL O R o] WEo| e
TRES AASIIHIY 3, 4,5, 8, 9, 10). AHAH
TGRS AL SR BYRAE Fto]
TFEALE 719 PAS ST SR FAL
ANk HEE 7he] AFRAL HAE 7o) 2
TR 22449 S WYY, s £
A 57 5e Fate] BAsGon, olefat HHEL
Fstel o o] HAYIAE S5t o]

2 ol A7 AT} Hlwsto] FESHIT

4 HY DIEEA
AFA o] WL} Y= TR 7he] AR
o} 929 WstE N3] BelF] $lsked 57
249 gle] thste] FUEHE UAlstgOon, 1
Solq BAFE GITSS DAY I, AL A
o, 2% ©EE0) WYY Sl wet ERsigct.
ATA o] FEeA BT Y HIEL
T 2B, AU el So] QA
FE=jo] VIR glof 6709 A Bdzo]
tho) AETAE BAST TS ST
SUATIY(LY ol mFol A VAT B
52 mAse] SAEH Uehie dE4Q B




S
(@]
=
M

(o]
s
M

=2 X on W £ wet 2R3
THZE 2B). E3L o5 Alo]Q] JRIAIE Hojs
7] 15te] ZF BAHOA IR R A GELE
of tisid= 242 AY GE=(19 3,4,5,7,8,9,
10)5 A/dste] I BAS ZAISHT 2 E4H Y
SR g TS Aol o] A = oh2 2k

A AR BEAH A= NS/84°EQF N75°W/82°
SW 915 2= daE0] AIsHA TRETH (2
 3). T4 e QI o FE G
2} B Aoz Hol= NS/84™3ke] |71 &
W2 Fof| Fo] 3 m Feolw, oo o] Wg
=o] Q= HeES vebis duET By B
9] X G AiEo] IR WEstar k. o] YW o]
9 SEE-AEA W g5 o &5
N70'W/82'SW o] &350 &Jste] #3ko] 257+
Zhg Holm 70 em7 e W= o] Sl RS TS
T JtH(AE 3). o] AHHAE Folo] dET
BY] 54zt TET A%te] ASIAE Thefdt

(A)

- 5718 - 2]

= Utk olF B3l T4 WY gy} Aus
NS/84°E9] EHI9IE Hol= dHsT AUE2
N80°E/82°SE2] 22}¢134eta-& 71x]= N70°W /82
SW 2t Y] Tl HEET A7)
A Aoz AT 4= UTHEEEA— TEL B).

T A BadoAE N25°"W/90°, N40°W/80°
NE, 7231 NS/84°E9] B 9IE 2= 3719 ©@E=
o] SAISHA BEETHLH 4). &5 3 HIS
o B st gl AHE2 NS/84°E9)
S 7HRAIAL SlojA] o] d A Ao A} o] F-
A W] 1A (T Ew A)oll o FAH Ao
F39r} o5 Al Ager YUA glom
o Z25cm Fro|n, Zoli=1m o[l A= &
et Qirk E3F o] HollAs FHFo R Wdst
I YE TEES TEE 5 Sk o] 52 HeFg 2
TR FFol A GHN25W/90) 3t 945
SEAZIO) FFol 54 TH(NAOW/80SW) 22
St Qlok o5 = NS WaFe] dadwa fAkst

0 30cm
=]

Fig. 3. Cross-cutting relationships between fracture set A (NS/84°E) and a N75"W/82°SW trending fault in andesite.
(A) Photograph of the horizontal plane that shows the relationship between fracture set A and the N75°"W/82°SW
trending fault. (B) Sketch map of the main structural elements near fracture set A and the N75"W/82°SW trending
fault. The N75°W/82°SW sinistral fault has N80°E/82°SE trending secondary tension fractures (set B) and cross-cuts
the early-developed, N-S trending basic dyke, which formed during E-W extension. Displacement along the sinistral

fault is about 70 cm.
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Fig. 4. Cross-cutting relationships between fracture sets A (NS/84°E) and C (N25°W/90°, N40°W/80°NE-conjugate
set) in andesite. (A) Photograph of the horizontal plane that shows the cross-cutting relationship between fracture
sets A and C. (B) Sketch map of the main structural elements near fracture sets A and C. The N40"W/80°NE and
the N25°W/90 conjugate fractures cross-cut the early-developed N-S trending quartz veins, which formed during

E-W extension.
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Fig. 5. Reactivated fault (N55"W/70°SW) associated with fracture sets C (N40°W/80°NE) and D(N83°W/90°) in
andesite. (A) Photo mosaic of the horizontal plane that shows a reverse reactivated strike-slip fault. (B) Sketch map
of the main structural elements associated with the fault reactivation. The N40°W/80°NE set is the first stage-related
tension fracture, whereas the N83°W/90° set is the second stage-related tension fracture.
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Fig. 6. Characteristics of tree structures (modified from Kim et al., 2001). (A) Map of strike-slip fault showing tip
cracks associated with right-lateral slip (thin continuous line) and left-lateral slip (dashed line). (B) Ideal model pro-
ducing a typical "tree structure" at the tip of a reactivated strike-slip fault. (C) Displacement(d)-distance(x) profile
for the reverse reactivated fault. Most segmented faults show low or negative displacement at fault tips. The bold
line indicates the sum of the segment displacements at a position along the fault.
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Fig. 7. Characteristics of a linkage zone around fracture set C (N26°W/78°NE) and associated tension fractures (N46°
W/78°NE) in andesite. (A) Photo mosaic of the horizontal plane that shows the characteristics of set C. (B) Sketch
map of the main structural elements in the vicinity of set C. The N26"W/78°NE fracture set was activated with sinistral
slip sense during NW-SE compression associated with the N46"W/78°NE tension fracture.
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Fig. 8. Cross-cutting relationships between fracture set A (NS/84°E) and E (N60°E/70°SE) in andesite. (A) Photograph
of'the horizontal plane that shows the fracture sets A and E. (B) Sketch map of the main structural elements associated
with set A and E. The N60"E/70°SE fractures cross-cut the early-developed N-S trending quartz veins, which formed
during E-W extension.
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Fig. 9. Cross-cutting relationships between fracture sets C (N40°W/80°NE) and E (N60°E/70°SE) in andesite. (A)
Photograph of the horizontal plane that shows the fracture sets C and E. (B) Sketch map of the main structural elements
associated with set C and E. The N40"W/80°NE trending extensional quartz veins and fractures are not displaced
by the N60°E/70°SE sinistral fault.
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Fig. 10. Relationships between fracture sets D (N83°
W/90°) and B (N8O°E/82°SE) in andesite. (A)
Photograph of the horizontal plane that shows fracture
sets C, D and B. (B) Close-up photograph of the fracture
sets D and B. (C) Sketch map of the main structural ele-
ments around fracture sets D and B. The N83°W/90° set
D is a secondary tension fracture associated with the
left-lateral movement of the set C, whereas the N80°
E/82°SE set B is a higher order secondary tension frac-
ture associated with the set D.
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Fig. 11. A summary of inferred stress orientations dur-
ing the five deformation events in the study area. The
numbers in circles indicate the order of the paleostress
direction of the maximum principal stress.
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Table 1. Fracture development history in the study area and correlation with a previous study.
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of w2t F52 V=X E WFe 2 fAGE = Al
ootz FolEY] ATE & = rh(Caine et. al.,
1996; Heynekamp et. al., 1999; Sigda et. al.,
1999; Kazuo et. al., 2008). webx &35 L T-E 9]
Wy, Bgse) Jlsket S a8 =
et BEwe] B A5 7)Aska sk 2
2 Z7hE3 Gk o] W AL Al Fad
BAEE AT & o U= Aotk

6.2 TZHEALR}L X|HTZLte| AEty
e F57) Fadt 249 ST &

A3 2190 gt 2| A2 £ ol @59
e e P P
L, 1994; 3AY3}, 1994; A= A 1998;
Kim and Park, 2006), o}3| = o| 52| EAS 3}
8] fFgshAlE Foka Uk e Esel A8
A A2 FolA 7P Bilo] = e dY
< 59 SE Y2 AR A FE 250
t}. AG7HA] 9] AFAtoxl= thE-E fetalobn
I B, 123 B2 sjEe AszAkgof 9
sto] Fa9] ehgat Y= A= IS At QL
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Celaya and McCabe, 1987; Chough and Barg,
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oA AEA Wk SHEHUA e FEFol=
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3 BApee] Bl R So] UkSold o melth
(3%1, event 4).
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