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Woo-Hun Ryang, 2013, Characteristics of strike-slip basin formation and sedimentary fills and the Cretaceous
small basins of the Korean Peninsula. Journal of the Geological Society of Korea. v. 49, no. 1, p. 31-45

ABSTRACT: There are Cretaceous small basins (<5050 ki) in the middle and southern part of the Korean
Peninsula, formed by strike-slip fault systems. Since late 1980s, 14 nonmarine small basins of the Cretaceous have
been studied mainly in terms of structural geology and sedimentology, such as the Haenam, Yongdong, Eumsung,
Kongju, Kyokpo, Chonsu Bay, Puyeo, Muju, Pungam, Jinan, Hampyeong, Namyang, Tando, and Gyehwa basins.
Integrated studies of the Cretaceous basins including the Kyongsang Basin have focused on tectonics of the
northeastern Asian region during the Mesozoic. Now it is necessary to review characteristics of basin formation
and sedimentary fills in the Cretaceous small basins. This paper have reviewed recent study results of the basinal
characteristics in general strike-slip basins, comparing with those of the Cretaceous small basins in the middle

and southern part of the Korean Peninsula.

Key words: Cretaceous small basin, strike-slip basin, basin formation, sedimentary fills

(Woo-Hun Ryang, Chonbuk National University, Division of Science Education and Institute of Science Education,
Baekje-daero 567, Deokjin-gu, Jeonju 561-756, Republic of Korea)

2B (<50x50 ki) 7}

b o] 2 A 209

=EA, FFEA, 42
=

THEA, A

HEA|, FHEA, FEEA(AZHEA]), SHEEA],
ASHEA] 9 147 &7 Wot7] &E Ao gt gt
=&opd A7 #3= Ak Chough and Chun,
1987; Lee and Paik, 1989, 1990; Song et al., 1990,
1991; Chun and Lee, 1991; Lee et al., 1992; Song
and Woo, 1992; Kim et al.,, 1994; Chun and
Chough, 1995; Choi, 1996; Kim et al., 1997; Park
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and Lee, 1997; Ryang and Chough, 1997, 1999;
Lee, 1998; Kim and Cheong, 1999; Lee, D.W.,
1999; Lee, Y.U., 1999; Lee and Chough, 1999;
Park et al., 2000; You et al., 2000; Cheong, 2002;
Kim et al., 2003; Lee and Kim, 2003; Kee et al.,
2006; Kim et al., 2009; Noh et al., 2009; Kwon et
al,, 2013). o|2j3t HHEA] ATE 3A Ex) B4
o] 72 ool Bx| $Ho| €7 Hoz

00

rot

2 gi}. wah ghikE W] HF B o] HAHS
Y3t Wete AEstEs AR, TR, s
£ 5ol tigh A0 A+ At A&H o= it
2531 Yt Chun and Chough, 1992; Lee, D.W.,
1999; Chough et al., 2000; Park et al., 2005; Hwang
et al., 2008; Chough and Sohn, 2010; Lee et al.,
2011; Kim et al., 2012).

it Woby] g Ao gt iE #A Aot

YELLOW
SEA

36°N

0 100 km

Fig. 1. Distribution of Cretaceous faults and basins in the Korean Peninsula (modified after Chun and Chough, 1992;
Baag and Baag, 1994; Korea Institute of Geology, Mining, and Materials, 1995; Ryang, 2003; Chough and Sohn,
2010; Shinn et al., 2010; Kwon et al., 2013). Numbers indicate Cretaceous nonmarine basins (black area): 1. Tando,
2. Namyang, 3. Chonsu Bay, 4. Pungam, 5. Eumsung, 6. Kongju, 7. Puyeo, 8. Kyokpo, 9. Gyehwa, 10. Yongdong,
11. Muju, 12. Jinan, 13. Hampyeong, 14. Haenam, 15. Neungju, and 16. Kyongsang (Gyeongsang). KFS: Kongju

Fault System; GFS: Gwangju Fault System.
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A Transtensional (releasing-bend) types
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Spindle-shaped pull-apart Lazy-S-shaped pull-apart

B Transpressional (restraining-bend) types

= T

Transpressional uplift Sharp restraining bend
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A
v

Rhomboidal pull-apart

TR

Gentle restraining bend

Fig. 2. Development models of strike-slip basins (Mann, 2007). (a) Trastensional types incuding releasing-bend
and pull-apart. (b) Transpressional types incuding restraining-bend.
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Fig. 3. Three-dimensional views of deformation at transtensional (a and b) and transpressional (¢ and d) settings
in a strike-slip fault (modified after Aydin and Nur, 1985). (a and b) Left-stepping and left-lateral faults produce
a pull-apat basin with basinal subsidence in overlap area. (c and d) Right-stepping and left-lateral faults experience
uplift in overlap area, producing transpressional basins in the adjacent area.



Table 1. Characteristics of the strike-slip small basins in the Korean Peninsula. The number 1 to 14 of the first column indicates location of the basin in Fig. 1.
Basin names are sorted in alphabetical ascending order, and parenthetical name is another name in English transliterations except for Sihwa as a different Korean
name of Namyang.

No. in . Basin Size  Associated Stratigra-

Map, gasm (max. width Master Fault Fagl‘é Step ]?a; lg_Tyzp)e XOIEaﬁIC éigte' OfACttglgi phic ES ed_lmentarif Selected References
Flg. 1 ame x length) (System) an €nsc CIL. rig. cuvity ating metno Thickness nvironments
. Albian Song and Woo (1992),
3 %ﬁ;}sﬁs}sﬁy 8 x 30 kit Seosan and I;tzft— in Rhomboidal ﬁcxté;zle (~110 Ma) ? Alluvial-to-  Chung and Song
Dangjin PPINg, : [U-Pb >05km lacustrine (1994),
man) left-lateral basin SHRIMP] Kee ef al. (2011)
f Active  Hauterivian- CEOE ghal. (1995,
Eumsung , } - e ., inthe Aptian Alluvial-to- Choi (1990,
5 7x33kr Kongju stepping, Rhomboidal > 8 km - Ryang and Chough
(Eumseong) southern (~130-113 Ma) lacustrine
left-lateral - [Charophytes] (1997),
P phy Ryang (2003)
0 ~85-93 Ma o
9 Gyehwa >3 x 7 kit Kongju ? ? Peperite  [K-Arwhole 3 km Alluvial Noh et al. (2009)
rock]
? Active .
. . ? Siq - Alluvial-to- Lee, Y.U. (1999)
9 ] L]
RS Emzw x39  Gwangju Left-lateral Rtiomboidal Lr;:;/:ole ’ = 10:km lacustrine Lee and Chough (1999)
Active  ~85-92 Ma .
? . . ? Alluvial-to- Chun and Chough
2 2 -
14 Haenam >3 x 9 ki Gwangju ? 7 in \yhole [K-Ar whole i i merais (1995)
basin rock]
? Active o Fluvio
- ‘) ‘) - .—) . =
13 Hampyeong Em215 x 35  Gwangju ? 7 Lr; :;frlllole ? > 0.5 km isiisting You et al. (2000)
Kongju ? Spindle- ﬁlcttlize ~74-82 Ma Alluvial-to- Song et al. (1991),
6 &l 4.5%28 kil Kongju : P [K-Ar whole >3 km ; Cheong (2002),
(Gongju) Left-lateral shaped northern lacustrine .
part rock] Lee and Kim (2003)

LE



Table 1. Continued.

No. in . Basin Size Associated . . .. Stratigra- .
Map, 13:;;2 (max. width Master Fault l;ggltssrt;g ?f; l;iTygf Xoclgililtlc fjc‘iifir?fﬁ;?tllgg phic s:&;ggg:ﬁs Selected References
Fig. 1 x length) System - H1g Y e Thickness
~84 Ma . Lambiase and
2 2 .
8 %Oé(op[? 0) . 6 % 7 kit Kongju Le fi-lateral ? Peperite [K-Arwhole  >0.3km l[zzzgstl:ine Bosworth (1995),
Yeokp rock] Kim et al. (2003)
Active  ~90-91 Ma
9
11 Muju . 9% 15 ki Gwangju  ? ? in whole [K-Arwhole >2km Alluvial Ff'grg;mzdolagf
basin rock] i
? Right- ~120 Ma Park et al. (2000)
Namyang ? o : ? ? Not . ’
2 . ,  Dangjin stepping, : . [K-Ar whole >3 km Alluvial Kee et al. (2006),
= right-lateral Elibmboidal etive rock Kim et al. (2009
(Sihwa) o
Puncam Left- Transore- Active  ~70-84 Ma Alluvial-to- Lee (1998),
4 (Po ogn am) 7x20kn  Kongju stepping, ssionlzl in whole [K-Arwhole  >0.5km lacustrine Kim and Cheong (1999),
& right-lateral basin rock] Chung and Kim (1999)
Left- ’
7 Puyeo 4x11ki Kongju  stepping, Rhomboidal N°L 9 >25km  Allwviakto- s al (1994)
(Buyeo) . active lacustrine
left-lateral
Active Albian
| Tando ? 2 Seosan ? ? in whole ~103-112 Ma ~1.5km Alluvial-to- Park et al. (2000),
>4 x4k Left-lateral Rhomboidal basin [U-Pb ’ lacustrine Kwon et al. (2013)
SHRIMP]
. Lee and Paik
? Left- Active !
Yongdong . . . ? B o Alluvial-to- (1989, 1990),
i (Yeongdong) 10> 40 ki Gwangju  stepping, Rhomboidal " \yhole ’ =i lacustrine Kim et al. (1997),
left-lateral basin

Sohn ef al. (1999)
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Table 2. Sedimentation rates in several strike-slip basins (Nilsen and McLaughlin, 1985; Dorsey et al., 1995).

. Cumulative . .
. . Width  Length . . Sedimentation Rate .
Basin in Region Stratigraphic Time
(km) (km) Fill (km) (m/1000 yr)
Loreto 2.0-2.6 Ma;
in Baja California Sur 10 % >12 max. ~8.1 Four interbedded tuff
Little Sulphur Creek 5 » ) -5 2.5 Pliocene
in northern California
Ridge 615 3040 ~7-11 3.0 Late Miocene-Pliocene
in southern California
Hornelen 1525  60-70  ~25 ~2.5 Early-Middle Devonian

in western Norway

ta)2} 34 E| X g7 o] Bt AsHA A7) = o] Yehd
THE 1).

52 E|XEH

37] FFolE 7R A F¥ols ESAY
TZ2AR1 IAE AA oFe At A A2ts] WA st
7] oj#S-uE, 24| 23k EoS Al == EA W
B39 WS AFtsth(Reading, 1980; Nilsen
and McLaughlin, 1985). 44}+2] 9] FgFo]5 H2] 2]
BA ¥ AL o2 Zok: (1) £A) =279 Bls|
- FAL HAS, (2) HAE-EL WE 3, (3)
2] F&3} =9 HAFAY I Y vt Al
3E, (4) S FHEREY gAY A% BA F
AR T a e JA, 6) F= T
oz W BA 37, (6) APE £5L Wshe
FAL E|ZAF] bR Fo] Itk (Crowell, 1974; Link
and Osborne, 1978; Heward and Reading, 1980;
Steel and Gloppen, 1980; Hempton and Dunne, 1984;
Christie-Blick and Biddle, 1985; Frostick and Steel,
1993). o]2igt BHEH S Tekslr] sire
17] B2)e] Pejst BA] AR Tt B}
H 54 2 o] glojof g,

S wloly] 2EAOA FolF IS Hh
Sh= EZAY] JNE vy & AXG Fe= I
FTEA, S7A, 2HEA] Folck(Lee and Paik,
1990; Kim et al., 1997; Ryang and Chough, 1997;
Lee and Chough, 1999). &%= Z=3F F3po|F o
Z= WFEE AAF E2A Y =2 A =
RSt AHASE B A A W, iR, QA4E, 5
A A7 B3 Fol wetE, EHA Fgo 9F
= & A 95 EAS Terd o QA o= A

o

@70l Y TRl ESo] HAEE F7] 2ol T8
sk S RAHE 1km, 12 km 272 A
2 T2 L5 S Rolw] £AHoR HE |
A Foll A, FHHS2 m o TS vAl
L 7)uiere) 53 o) 57} 44 ol59) B4 8
3} tHRyang and Chough, 1997). T3t Q18]3 &
A9 7, FEolEel FAIR Fols BATet
S0l PAIR I E AT 54 kol w2t
ElHAe] 2 ol AR T 4 ok wis)
S tH(Ryang and Chough, 1999; Ryang, 2003).

53 E|[XE

FFolE A W -2 ] Z7]00 H]3) A
Aoz FAL HAFo| THEH= B9t e &
8] 22 27|19 FolF wA= ATE 5ol 9
221 o] w&o] dojuR g B Eo| &
th E& 50| F dE FFols BRI o= &2
o} Z31, 2.5~8.0 m/1000 yr HYZ - 2 E%
£ B2t

HtE Wop7] 2 Ao A= BA S| RauH &
A7} gleh. A& AAtslEH 4] 4T =4
29| Adi&7gol Hh=A] Fasiet 22 U-Pb Aol2
(SHRIMP) A&7 W &3l ehite wol7] £
o] g4 Atz AsiA =L ek 71&9] £ B4
I HAE 3 K-Ar A A=, 120 Mao 2
235 FFEX|(Kim et al., 2009)E A &) 3}aL, 70~93
Mag #je}7] $7]2 245 vl QIrh(E 1). ole} g2
2 U-Pb Ao]Z(SHRIMP) ddjE= 103~112 Ma
9] woty] &7] Albian® 2 SAE I lrt(Kee ef
al., 2011; Kim et al., 2012; Kwon et al., 2013). o|=
19950l SAEA| 5 ool HEH IYE &
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231498 B43}4] Hauterivian-Aptian (~130-113
Ma)& AAISFAE Choi et al. (1995)] dLe} 24
3 Alol}.

Ryang et al. (1999)2 SAEX| A A7 A A F
Az 2 AR A2 ZAS 3 km o4 4
H E|RZ0] 22 BUSGAN AR A|2E &
PolA| ol A A 27] HHFY ARE £4
o o ST 2EA A HHEA] A4 BE
AEA A2 FalY AREA (Kim et al., 2012)
£ AQsta, A&l =2H EF ASolA AHH
Shitel S3Y, 3 o FY AR S 2R
Aol A A A2 F et EAste] BAFAE =
719 At SATTHE, Alde EAFAY Al719k
EAES e = S Aotk E3t HH ol E
7} A ZAY A7IE 7P BEs] A AR A
= 12 o, AZEX| 9} AFHEA oA K-Ar At
At 83 Ma, 85-93 Ma= 17} S4 ¢ HHepo|ES
U-Pb #Ao]Z(SHRIMP) Adj&4 HHo 2 &4
g g 97} QJrH(3E 1; Lambiase and Bosworth, 1995;
Kim et al., 2003; Noh et al., 2009).

6. £0 U Fgt

Fgol 5 BEA0 3} FHE FFolF BAE
A AANA 7H gl A7E 24 55  shol
o, Faol 5 BAo) UjE AT AT, FRAL,
5 Boprk 34120 A B4 Aot A0 AF @
29y AT s 5 Yk FFPolE 249 B4

3} 578 240] tha 2A) 42l A7 234 Ballance
and Reading (1980) o]z 2, Sylvester (1984, 1988),
Biddle and Christie-Blick (1985), Woodcock (1986),
Harding (1990), Woodcock and Schubert (1994),
Nilsen and Sylvester (1995), Holdsworth et al. (1998),
Storti et al. (2003), Cunningham and Mann (2007)
S}l 3714 0% =EYI YR RO U
31 gl olejet AT A HHEA) B4 5
4% Z7lolehe AR Lol olsia 4= 9lk.
B e B4 B4, 54 S0 5 5 =
Stt(Allen and Allen, 2005). 117]9] EX]&= £X]
o % HHZo] 849 W4T} AL 1
s} Qe Wee7] vEe] Fasith 55 2%
o1F BAL B A7 B3-S wet BapEo] 7]

02

rot

Hoz FuE 24 HAZT of 74 e W}
59 EAo] x| o] hthSteel, 1976, 1988; Crowell,
1982). 12fut gkolE T 7199 RS BAIES
3%t 22 F4S B ETHCrowell, 1987;
Nilsen and Sylvester, 1995). o & &9}, Fdols &
22 2 &2 A E Hornelen £%](Devonian)-2 £3}|
(North Sea) €7l % EER](extensional ba-
sin)2 A4 o] =] =tk (Hossack, 1984;
Seranne and Seguret, 1987). T3+ £1] San Andreas
gdle] gEdel FUels B2 AT
Ridge #X|(late Cenozoic)= 27| &5 A| A7}
HH51E Ao] DAt PUE BA A
tH(Crowell and Link, 1982). 284} o|& gAJw}
gz A Aok BA TR AN B 2R
2 A=A May et al., 1993). I+ Ridge £
A7} ek BRIQ1A] F A Q1A= of 43|
HErgsitH(Ingersoll and Busby, 1995). 1% o]
& BAE 29015 BA7} BE 24 25 F 7
Be B4 94 39€ 217] R Holch(Nilsen
and Sylvester, 1985). Dickinson (1993)2 ZE F|
Ay Al Bgoln uike 2ol ofd) B4EHD
2, 45H 0|1 FAF A £R7e} olsi7t Zast
ch Fgstsick

2|27 A A AN A A7 193719 @8t 117]
FolF BA T 497071 FAS BAI=, 14470
7h BA% A2 EFE Ach(Mann, 2007). -2
2} 14709] 117] F3FolE BA 5, FUEA N7k
FYE BAZ, YR 137 24 F 24 871 ol
o] FIF BAZ EFEHNUHE 1). o]HT 2=
A AANA A8 FYS BRI e #A]9
FAAQ a4 vl oF 1: 30f H]sj, FHRt= wWot
7] 28X A9 Y A a4 vlgo] @A
3] =t 7]&0) A% A2 AE gF EAE
Z3ste] 25 4ol HRE &R sl U=
EA9 a4 7hsAdoll thsl A Zavt Aok &
A8l 9] ol A FHtE wiely] AEA| o 954
ol &4 B4 5d L olsfstr] HsiAe A
o BA 2o AR EAHFY S48 wofd = 3l
£ A E] A8E a7 ik Bt opd 2
ZAAQ A7 AIRER] X3 HYEA], HEZEA,
TEA 59 W] 28 A= FE2AHT EH g}
59 AF7F o 3slck(Kee et al., 2011).
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