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ABSTRACT: This paper contemplates the stratigraphic and tectonic featues of the Mukho and Bukpyeong basins located around the eastern
coast of Korean Peninsula. Seismic reflection analyses revealed that the offshore Mukho Basin began to form in the Early Miocene in association
with the pull-apart back-arc opening of the East Sea. On the other hand, fossil evidence, such as the cyprinid pharyngeal teeth and palynomorphs
found in the terrestrial Bukpyeong Basin, indicates that the basin formed in the early Pliocene, when the East Sea has already entered into
the E-W compressional neo-tectonic stress regime. Until mid-2010s, the Mukho and Bukpyeong basins have been classified into the Tertiary
basin group, and occasionally they were regarded as a single sedimentary basin. In this paper, we propose a new classification criterion for
Cenozoic sedimentary basins around the eastern coast of Korean Peninsula. The criterion classifies the marine Mukho Basin into a
syn-extensional sedimentary basin coeval with the East Sea back-arc opening in the Early Miocene, but the Bukpyeong Basin into a neo-tectonic
basin formed under the E-W compressional stress regime in the Pliocene.

Key words: Bukpyeong Basin, Mukho Basin, East Sea, neotectonics
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Fig. 1. (a) Time-structure map visualizing the topography of the acoustic basement around the Mukho Basin, offshore Gangwon
Province, Korea. The map also presents the track lines of the seismic reflection survey and the distribution of structural components.

For location, see the inset on the top right corner.
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Ak EHEA (Y 2)= = Bk wet 25t
£ SAREA], A71EA, ZF-FERA, FHEA 5 TE
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Fig. 2. Geological map of the Bukpyeong Basin, Donghae City, Korea. Stars indicate the location of the core site and outcrops
shown in Figure 3. For the location of the Bukpyeong Basin, see Figure 1.
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Fig. 3. (a) Photograph showing the three representative facies
of the sediment cores recovered from the Bukpyeong Basin.
(b and ¢) Outcrop photographs showing the sedimentary facies
of the Bukpyeong Formation. For the locations of the coring
site and outcrops, see Figure 2.
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Fig. 4. Selected seismic reflection profiles showing the configurations of stratigraphic and structural components of the
Pre-Neotectonic and Neotectonic sequences around the Mukho Basin. For the locations of the seismic profiles, see Figure 1.
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7R 72 A Z(Pre-Neotectonic Sequence), A5 Z2to| 2.4
EZ 5SS A7) A 25 (Neotectonic Sequence) 2.2 Z+z}
stk Y 4).

3.1. &JIXIR =X E(Pre-Neotectonic Sequence)

EZER Y, B AR BT BH AbEo] A= sl
23 R AP A= AR BB PO 23R
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Ly, ol S FRSIL AeEe) A A e
of HAE GAWFAIA AZ(syn-rift growth strata) &
A} 171725 5 ST A4 Aol Zaret
TRZO] GHMI(ES UM diEER PR
), ojefat BApRe T Aol @) 2] 31 2 B4
A HAE HR8 oloh WIsHE RS 1Y

o] dfsf) 122+2] APHdH(onlap) SEFEZE Hol=H),

Local tectonics around the Ulleung Basin
Epoch Eastern Korean Continental Margin Ulleung Basin
Terrestrial Marine SW margin Center
(Ma)
0.017 —olocene. 1S 15 ke @ c.0.026 Ma Stage-3 magmatism
Pleistocene e wagns iaces Wave-planation of Ulleungdo-Dokdo
(Kim, 1973) :
258 emerged shelf-margin Vqlcanlc Group
banks (Kim et al., 2013) (Kimetal., 2011)
Pliocene
¥ c.4Ma (UNB), W @ c4Ma € c.4Ma @ c.4Ma
5.333 |Onset of Bukpyeong Onset of Hupo Basin Onset of Gorae anticlinal Onset of buckling and
Basin formation formation folding westward down-
(This study) (Leeetal., 2023) (Lee etal, 2022) thrusting of the Ulleung
‘ ‘ ‘ Basin crust
Late (Kimetal., 2018)
Miocene Depositional hiatus
(Sohn et al.,'2001) @cIMa
V\MLHANU\L Quiescence of Dolgorae
\ ‘ thrust faulting and
11.63 hhd folding (Lee et al., @c.12Ma
2022) End of syn-extensional
Middle Tectonic quiescence normal faulting and
Miocene (Sohnetal., 2001) post-spreading
magmatism
o— & .16 Ma (Kim and Yoon, 2017)
Onset of the construction
€ c.17Ma of Tsushima Is. and
Onset ofsphenochasmic Dolgorae structures
Early opening of the Pohang (Kim, 1992; Fabbri et
Niceare Basin al., 1996 Lee et al.,
(Sonetal., 2015) 1999; Kim et al., 2008)
@ c.22Ma
23.03 Ogszm ";‘f"t‘;f;“hasm"’ @ c 23Ma @ c.23Ma €c.23Ma
teprrestr%al Sadimenion Onset of Youngduk and Onset of ENE trending Early back-arc rifting
basins in the SE y Mukho basin formation normal fault by NNW- (Ingle, 1992)
Late Korean PErinsuls (Yoon and chough, SSE extension at the
Oligocene Sonetal. 2015) 1995; Yoon et al., 2003) Tsushima Island region
( 0 (Fabbrietal, 1996
Kim et al., 2008)
27.82

UR 5

ZHA)| 2(volcanic sill/flow-sediment complex)2 3]

*UNB: Ulleung Neotectonic Boundary

Fig. 5. Stratigraphic chart showing the local tectonic features around the Korean Peninsula and the East Sea. Modified after Lee
et al. (2022).
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9 GNE SEHE 1Y 412 AABA = Kwon et al.
(2009)°] oJ3f) AFH A=l X](Western South Korea
Plateau) 9| -4 A A2} & FadstH, FAlof ‘FowA]|7}Hap
o|oA| % Faf iz} FA EYTES-EEl 8l B4
|tk = Yoon and Chough (1993)2] djj4of 2 Balsic).

3.2. E217IXI7EZ A (Ulleung Neotectonic Boundary)

LEAV|AFZRAAE Kim et al. (2018)0]] 2)3) <k 4
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Fig. 6. Seismic reflection profiles showing the geometry, stratigraphy, structural components of the throughout the Eastern Korean
Margin. Modified after Lee et al. (2022 and 2023). The present study area and locations of seismic reflection profiles are shown

in the inset on the top right side.
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ANAFZEE AR S AAShe S38AdE & 53t
ATHIH 5, 6). AFA G A= AA-FoA] A 5=
A Aol 24718 AE A7 F2AFT T 4
A S5 AAHE +HF sk A7IAF2F A
o] Sl A HulEth1d 4). A7 F24S A+
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e 34ETH oloA ol FE T gduF =
LT ES FAVIZE o 2SdiE A5 FE2
EEA-EEE Ee 95 Witk A diiE 55
B 55 oIU 52 BA $YFE et AEA 3
Aol SFHi e F3o] IRt

3.3. 417|XI72ZZ(Neotectonic Sequence)

A7) AL ZZ(Neotectonic Sequence)S ATFA| el &
ZEA Ao ST & thEAPARA Sl e =
SH 25 A7 AFZ7A(Ulleung Neotectonic Boundary)
Aol WS 47 SR oF 0.25% of5}e] HO2, &
5-10 ko] Hthy PARE SRSk A Tlols
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Al E2 ST ST 24 o] F HHSoA Aol HiAYE
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O|A|2 I A7t FAHEE AVAAL2AF FRSES
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of A)2:%) Aol of3t BEsle] Wl WA Rt
o o ulol 2 uj SHEL Sukeh Bo) TRA
9] A7NEA|A(syn-rift) X|7-Z 27} (tectonic subsidence)
& 7] vol 2 AlEet o] Sl o] F WA e 7
3} Z7] mlo] 2 Aol oA 3 £9] 7S (post-
rift) €27} (thermal subsidence)qto] t)HATH L =)
A Axtol| A4 FUsHA AP A= €t o]¢}
e o thEAiEs A BAhEAY B e A7
AZE R E2 PP T Bol AdRIEA A9 S
2 & v (Kwon et al., 2009), 18|31 SHtE FH Al
A AA37] 4 EFEA A= AR = Bt
(Sohn er al., 2001)(1 5).

SN ATEAA) I AR SRR
A7) R F-ZZ(Neotectonic Sequence)2 Kwon et al. (2009)
4] Unit 42 S ARIR A JAs Su9ioh 34
Z|o 2 giu|Ech Kwon ef al. (2009)2 SAH A|ZE &
3 ST FoHRONA B4gt HAE gl zahE-o] A<
2.68 Ma)%} B4 85 112|5}o] Unit 49| B 2] AR RS
Ertol oA 22 FASIATE Bt 2ol &5EA-%H
ZeA-FHTUAS AR k0] BT Tl 5
3 417] {7252 )& oF 4 Ma A o2 BT v} Slct
(Kim et al., 2018; Lee et al., 2023; Moon et al., 2023). &
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2t} £ 200 m o]AFe] BEA-E W 4% wdE
HI Y ARSI = THSAT 0|9 22 B8 Fdd
A e B} Y] FE-21 SflolA] ) 5
9] of 1 kme] 17 ARl FEeHE 250l ofa) 9
AE E 9F 20 kmo] T2 HX| 2 YA Lee ef al. (2023)
o ) oy 2 e ek wglY FAS
= Chih SEEEEE Hol FHHE 3T East Korean
Thrust Belt)2 WHeho0], T3 Ajo] AAH(EE
9 Aol BHE HARAS Al wi7)u 2
(piggyback basin) 2 34t v} QI 1H 6).
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Table 1. Fossil contents of the Bukpyeong Formation.

Publications  Fossil contents Discovered sequence Estimated ages Sedimentary environment
Yoo (1970)  Foraminifers: Bukpyeong Fm. Pliocene Marine and brackish water
Planktonic (3 species of 1 genus); Lower member
Benthic (17species of 14 genera) (middle-upper parts)
Lee (1977)  Diatoms: Bukpyeong Fm. N/A Eutrophic stagnant lake
Both fresh and brackish-water diatom Diatomaceous (dominant);
(21 species, 5 varieties and 5 forms)  deposit Brackish water
(subordinate)
Choi and Bong Spore-Pollens: Bukpyeong Fm. Latest Miocene Coastal plain or swamp

(1986) Algae (9 species), Fungus (24 species), Lignite beds Pliocene (Younger with juxtaposed lake and
Pteridophyta (18 species), gymnosperm than Yeonil Group) lagoon
(17 species), anthophytes (75 species);
Abundant Taxodiaceae-Cupressaceae-
Taxaceae group, Deciduous
angiosperms
Kim et al. Pollens: Bukpyeong Fm. N/A Freshwater lake adjacent to
(1996) 143 species of Jglandaceae, alluvial fan (or plain)
Taxdiaceae, Pinaceae, Fagaceae
Lee et al. Fish teeth: Bukpyeong Fm. Early Pliocene Mesotrophic or eutrophic
(2003) Cyprinus sp. Upper sandstone beds lake

5= Algngof| A =4 Mg g 9] ZHg o 2 1/ H 3|
Zkei%0] 10 m o)4} wasln] 1 9l 2ehS i =
she 02 YA Hazo] B AeiA wae
= HPH Bl Hagkto] ek 3),
W2 o 7 B e /N AT B
EAS S SAAEA, FHFY, 28R o] &
|ATH 0 2 7HE3H O W (Kim ef al., 1996; Lee et
al., 2003), FRA 02 7|59 Ei= AT 27o] £2] Y
ZAE UL 7FsAS DolFa UK Yoo, 1970; Lim and
Choi, 1982; Choi and Bong, 1986)(3& 1). th9] 314 7]
AT EREAY A AHS ZFEAR Y=
e SR AA37] ElA &R Ao vlE] d2 AeR
ZASHETHE 1). £3] Choi and Bang (1987)-& £ 20
A AR SHREEA 3 FAS S BB SO Hag
ZFEA] AYSTEET= ke IZUES} I, 1 FA
A E vt oA T E= Feto] oA 22 A5
4 IS Bl FREY EEFS EH A= 2 A+ %
T4 Kim et al. (2018)3} Lee et al. (2023)0] A7|RFZ2Z
(Neotectonic Sequence)o|2} 3}, Kwon et al. (2009)
o] Unit 4% Pt S0 A 0|5 FTH9| 9] dAdfjof £
3}, ol BBRA} QM Hoe] BapAel gL A
7] o] A BASAIY E|ZEX]7} of gt E7to] 2.4 o]
T 54 45 S5 2 giT 250 AuiEeld A7)
AF£ &7 oA BAE F8l thE dBE A7) EFE
A](neotectonic basin) & P} 7FsAS oABCH 2 E
5). EBEA= B5-94] F0] 5 km o]}o|H A|FE F3

sholEl H45 0] Al 22 FARA 150-200 m Ei
J oo BEEA Fu uty RIS Sk
sokel AEFAA A7) HABA} 1 welq Ao 5
Usleh. o) % Fa) G4 FEEX 4] A Agte] 417] &
HEAST GARE 27 715 9 A 95 B4S S
7RsAo] gk B 2oa48 Q1T BEA
Sebil S whe} BaEshs HBohd 2AREE )8t 1%
g QA e} B o) d9ST W BSAGsT
3 724 gAKe] B Ao 4Ht

4.3. SOl LMY 2X| 25 HIAH 2+ HS

AB7HA] A5t &4 T4 EAS] A 9 A A
aga BA @59 7Y EAS TR es YT
o F3A S ol EAsts EHEAS} AHH-F3Al et
o i FAF ] YRS BEEA = Aoldt AR, Adoldt
Hi73-8-8 slofl A ghEoZl Az o2 Aol gle A
H B EA| o] &gl Helrk slA|TE A7 A 250
gt 7ido] APEA EFUd A A7) vl oAl EAE
A B EA e BEEA 9} Zo] mfo] e T = &
o] Ao 0|22 FAH7] AZEE 417] EZEA] ] o]=
717HA] A8 41A|37] Woll jEE01%] B FEA S 1 A
T2 7|9S BEESHL ©ed] A3 EATLE FHE
o gt} 1 A} 2000 FRbo] S0 S4 SHER]¢}
Q3 HEEAE Fol BHEAZ S 5h= AHI7HA] UEt
A =2 m(Ryang et al., 2007; Kim and Kim, 2013;
Kwon, 2018), ol= f2uzt A &4 d52=A
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2] g2 TS of7| gttt

Eo| @A o] % Fal AH A A WAT A =
S5} 0] Rk E|ZE 2] AYAJ-2 o]u] Yoon and Chough
(1995)9] T3 TEEX] A4 AL, Yoon ef al. (2003)2]
Eol &5HA FAR 2 ¥ A Kwon et al. (2009)
9] F3f TR FA] Aot A2 AT Aol ThRo
2Bk Qo St S A2 sfE A7 A FE2e-52
A ol tisfiAl= A=A =2E vt gloh 2 At
A AR ot 5 U BEEEA] Y SA AA 2 =
g B4 RtE Sl S5 A7IATx 87 5}
oAl AYE EFEATE 2T 5 U= A AR
o} SEA|9E £ W20 ArE o] S/ g w2l
A tF = AF7HAY ATFE stollAe 4T Sds
7h2d Y Washs RtE A7 A2 §4= uof
b RS HA) g2 gojth

Ut A7 A 2EFY AAIE A5k g X E
AH] wR|ut s 2HdsL7| YsiAle ST sl 2A
Hxot= AHQAES HEFHoR ol 5= Q= AF/
A= S e ol aqtdt g, 34 54
of 7123 RF7HA Y A7) EAHEA Ajdd] SHHS
uto] @ 4| o] & M| BEF2] A7} vlu]at vt A
= Aokt v I AYLrt ok & 4 Yok AR AR
3H4 stoll Al BAE A9 A, £A] S Alofdt &3
O] MlE, X7+ W& ol tieh Bk A=d o= Sl=
FAA A A7) HeliAl= bRt A AdiEA W
HESO| A7) EFEA] Aol 592 a7t ot

ZHAe =

o] TA|= HAHEtw 7| BATLR| AARI(2E)o] 25t
ATEH =
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