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ol F=thRle] AT AL APdelA 5T FoH AR HHA A, drel IR B4, YSsr 2
718 o] &% A E B3, Al DAl AR ZAHEE] HARNHE st Folo] s 711 Unit
I-a (Zo|Zo] 465~587 cmy= T2 FFulo] 2J8) ATE HalH SAAHIER o|FoiA] glov, ojujsFe} ¥
g 7352 St/ sr 27ME EA% A, HAE AGAZ7E oF 13~15 MaElel A F7)E ettt o]
= A o] AY Aot FF JEE i Al FAE0A-S 2ultth. Unit -b (20]70] 431~465 cm)y= A
gl 2 24k EHER o] o)A lom, ol R f5ES) AATE A2 oF 11~14 Ma, ¢F 6~13 Ma
Q Aow BAFQIT) o] HE 11 MaZkE o] A9 Azt Asl@AE FR8k Qo 1 olF2& st
71 NARIGES &4 & Stk TEY B8 EES 11 Ma o]0 % X&F 07 AAE ] BAE U FFHE
om, o|gA Y HAEES Aot Aldn 2L Zalool HASY et 6 Ma Aol AEFl o Abd
ol AlsEo] HAE Aoz M E} Unit I (Zo12o] 0~431 cmys T2 AP HHEZ o]F0JA 9lom,
T3 382 AT & 1 MaZ #2459, o] 2%E] Unit 1-b+ Unit IT Alelell & 5 Ma H %] A% (hiatus)
o] Ql& AS & 4 Utk E§ Unit IV} HAEHAH 1 Ma Aoll= o] X9 A7} 283) A7t A9 2ol 5=
2 600 m o1e] AAANAEE o] R o), wWulz FH ] FAALY AlH o RRE AT AEF o8 =
HA M Eolvt IMIAEE So] AFH] H4E Aoz g

A piston core (587 cm long) was recovered from the upper slope of a seamount in the Korea Plateau. Three
cpisodes of sedimentation were identified based on sedimentary facies, grain size distribution, carbonate con-
stituents and initial *’St/**Sr ratio of carbonates. The lower part of the core, Unit I-a (core depth 465~587 cm)
is composed of shallow marine carbonate sediments the deposited by storm surges, and is about 13~15 Ma (Middle
Miocene) based on ¥Sr/*Sr initial ratio. This suggests that the depositional environment was relatively shallow
enough to be influenced by storm activities. Unit I-b (core depth 431~465 cm) is mostly composed of turbidites,
and Sr isotope ages of bivalves and planktonic formaminifera are about 11~14 and 6~13 Ma, respectively. This
indicates that the Korea Plateau maintained shallow water condition until 11 Ma, and began to subside since
then. However, planktonic foraminifera were deposited after 11 Ma and redeposited as turbidites as a mixture
of planktonic foraminifera and older shallow marine carbonates about 6 Ma ago. Unit II (core depth 0~431 c¢m)
is composed of pelagic sediments, and the Sr isotope age is younger than 1 Ma, thus the time gap is about 5 Ma at
the unconformity. About 1 Ma ago, the Korea Plateau subsided down to a water depth of about 600 m. The
sampling locality was intermittently influenced by debris flows and/or turbidity currents along the slope, result-
ing the deposition of re-transported coarse shallow marine and volcaniclastic sediments.
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FlT Toko}t tsd QEAT o8 Enel Tdx 2
A2, oF 32~10 Maoll A3 JEATI} G55 o7 o)
ke AdolA Ax8] Fslo] A= Th(Tatsumi and Kimura,
1991; Yoon and Chough, 1995). 537} @) wle} 5=zt
o] drliiso] 3712} 7 PR (LEEXA, omlERA], £3589}
Z} BAE role] AdlE oz f4do] W s|H A @G,
optEH I, 271AyE A, i dEEX ) &
TEA Aolell YR8k Q= AR P LR, S5 (ridge)o Lt 3=
(trough), 31AAH(seamount) So] AHAslR= EFA% S o1
om, £4-2 oF 600~1600 m®]THTamaki, 1988). H+ 5o &
A Aol sk @t A8 E o] 83 A7t 39 vt 9l
S1}(Lee and Chough, 2001; Lee et al., 2002), oF7HA] gh=rt)
28] BA G R 25842 Al 47] HAE AAA ) #
g A 55 Adsteln),

A F3ls Hoiao) ok 3700 moll o)EE 7L wirkEA],
H A e 49 ] ES B3l A thFs sl wd
o] ool 1. qlt}. T, AAIAY sliEHe] wolbsd Wely
o= o] s Ee] A2 28l eyt Hlow, A= S F
tekte] si4 mo] A9 gl 1Y AYEAS olF9e A
o7 A1 3 tHOba er al., 1991; Keigwin and Gorbarenko,
1992; Gorbarenko, 1993; Tada, 1994; Tada et al., 1999; Gorbarenko and
Southon, 2000; Lee and Nam, 2003, 2004). o]3H F3l= A
9] Z1Z sle| dis] ¢ WA Hheeths EAS A3 9l
7] wZell, ©]F olg3te] A T3 wajFEd WEE ols)st
e B dT-50] o] 20| gktKPark ef al., 1997; Crusius ef
al., 1999; Kim et al., 2000; Bahk er al., 2001; Lee and Kim,
2002). 121} o] AR FafollA HES ZAHAHEY AFL o)
FE 0.1 MaE 94 23103, melA 1 o)A A)7)9) Trafekst
7 WSS s dlols B2 ojago] 9o 9ot

o] ATellA A3 FAHHEL 2004 F=HGATH 2
8] 53l SR B SlAAL APl 53 Ao 5019
BHFolA = e 'k B A Bo] i E o, o)of thgk Vsy
¥5r Z7MIZNH o] EAFEo| nlo] A F7]o) Y RAo] vt
SRk Eale) Ao wad Hal S Hawe =

_A.;FE:_,

elalts A2 wast ol we opje} o) 3oe] chet
Q72 F3jol et SRHR A2 vlol oA 3] o)z o
A7) ST AEEE el delE 2 711% & 5 9
& R0z AzkEn

AT L T

3 Sh=hR] FAE2] SR APEAA F o] 587 emS] ]
AE FO|(M04-PCIAYE BESIT. o] XL 9% 38°00.043',
7% 131°27.9370 3k, 4L 758.7 molth(Fig. 1). 5
St Fojo] FARE Alsted, 1 wHelX BT xR B
W, HAE] A Q19A W 55 BESIlen, 709 &
e S0 AFsle] ZekaE AR XA ARLS 293819
o} olejgt AEEE Tt THAES HATH 549 F
A

A9 sjetaigict.

_
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o] BH- Tt ©F 150 em AR e RS 'S E
Eoll tiside 1 om 0 E HAE9 Y= 7445E-E £
s9th AEE HEES AFXAZ & £o= Ay 10 7
o7 B WEgg ks HoRE SAsglon, HAES A
Adn|F oz AH BFSA, HoE AR F BFEn|FE e
2 fEsl] HAES olFT e RS Tkt

FAEAEC] HAH AVE getebr] flate] 31019] ofe A
HoA B/ 7527 oliieiiFel 2Hag AEsh 3, o]5 o
3] ¥181/*Sr %714 (Strontium Initial Isotopic Ratioys 73314
I o|2XRY Aodsgg Tt 704 f-3-Fl digh ¥Sr/sr
718] 242 3ol A 77X F 4070 A& dato] 5

1. om, ojufsiiel] that 242 Fol9] opF F7he] vehs

M o1x X

pu

Ol

St B 5 3708 AL Bl FElgit 5
3] ol FE BA% 317 A3 F Foje] FP sl Edd

= Th Aol oliidli FolME ZleulzFe ZHAavke
dste] FA0) ARgaRlen, tA] 247) AR elM= ZHelH]
ZNF ¥ oidet T ojuiuiRe] Ak Xgsle] A ALS-
S TH(Table 1).
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Fig. 1. (A) Location map of the study area. Contour interval is 2000 m. (B) Bathymetric map of the study area showing the location of
piston core and seismic trackline of (C) in the Korea Plateau. Contour interval is 100 m. (C) A Seismic profile showing the core location.
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Table 1. ¥St*Sr isotopic initial ratios of the planktonic foraminifera,
bivalves and pectenids from the core sediments

oA
X

Core depth Sedimentary TSi/ S
(cm) Unit P. Foraminifera  Bivalve Pectenid
83 0.709154
120 0.709148
153 0.709131
193 0.709140
220 Unit IT 0.709150
258 0.709141
290 0.709126
347 0.709149
425 0.709137
432 0.708915 0.708829
433 0.708946 0.708837
434 0.708892 0.708829
435 0.708922 0.708873
436 0.708910 0.708832
437 0.708982 0.708832
438 0.708907 0.708827
440 0.708896 0.708831
441 0.708862 0.708836
442 0.708880 0.708828
443 Unit I-b 0.708916 0.708832
444 0.708872 0.708824
445 0.708855 0.708832
446 0.708878 0.708830
448 0.708914 0.708817
449 0.708866 0.708838
452 0.708972 0.708859
454 0.708973 0.708840
456 0.708872 0.708837
458 0.708826 0.708839
460 0.708940 0.708859
468 0.708817 0.708829
473 0.708824 0.708813
480 0.708823 0.708832
492 0.708828 0.708836
506 . 0.708813 0.708812
Unit I-a
526 0.708819 0.708829
542 0.708814 0.708827
558 0.708793 0.708805
571 o 0.708819 0.708817
586 0.708803 0.708806

W(chambery5-& EF ZNEHAM W Uitol] Y o)A 732t
A AAL 5 A B3l AF Fofl AA@r| 3 sl B2s)
o] olEdo] ZHILEHA AAE A Elsgion, o1& 79}
AdAT-dol o35t} AZFEA 7|(TIMS; Thermal Tonization
Mass Spectrometer)2 ¥Sr/%°Sr 2718|& SA31%T) A o) ARg

Ao

e

3t EFA|E NBS 9879 ¥Sr/*Sr Z7|H]= 0710224} 0.7102461
o, Z} 9 xPH 9= +0.000016(n=30) £0.000004(n=14)°]T}, £
e ¥5r/*Sr 2718 Howarth and McArthur(1997)7} #|A| 8k
Aol Fte] A AAl s ¥stsr 2718je] W X
B3kl o, o|25E FolEHES] HAANTE AFSIST

2 1

E|xed 84 3 EXMEH

FAHFEL O AF 9 U7 YA AR =34 EHAER
TE0] gloH, diie] P4 HEES A F9
44 e ge)E S8k Sl B5AS Bl B 50] sl
£ < 150 em FA19] @8 HAEe] Yehed], ol 2 A
oA MAsh= oludlFut Wb, B 2 AN S
S = o]FoJA Qirt,

Fo19] HAGS BETTH Y EE ANBTM, BT/S), 3v|d &5
g YCcL/M), 72 UHMM), FA+ 9 F= AHMS/G, MS/S), H
A4 & w= AKDO/G DO/S), Aol52] & E+ AHGR/G. GR/
)9 F /= EFE 4 JthFig. 2). Zol9) HHAT AR
£ 71707 o] FoEHEE A 332 (Unit I-a, I-b and 1)
o7 758 T UtkFig. 2).

5019 7 aPte) s Unit I-a (F01240] 465~587 cm)
v T2 olmjsiFy uplin|Fel 22 WY g HAER
oA glom, QIR V)= ARelM S 7)) sigst, Al
HA 714 A YeA g=tt 480~587 cm 1elAE A
2 Z5E QIR A7)7) FolX|e AEAHEE] Holge H
ATZE Holx glon, o] At = el §A=o] 9ld
A &add A E0] ZFuol 3 AFHo] EHHd Fo
2 34 5 rhAigner, 1985). ©] 77 ©AlGA EAH Eo)
B AT o= AR AlsHo] & A2 Ao, Y=t
o] F77) did-# 23 aiFste] drlert vk B2 ¥ o}
Yz, 215 HAE el A9 == ke Adee] oluidF 2
Aol EgtEo] 9l 4L 1T ul, HAE0] A AE olF
SR 9k Aoz Pzkart B3 465~480 cm T-7HlE H)E
A HF727 Jepbsd, o] B34 YA H38E el dvt
E7F B o] EarEshl AkEo] s FEL 717 AX
9] ZAEAS HolY, A1z I} A WHo] Q= Ho7 B
oF, Q4 (debris flow)t AFAAME (slump)ell Sl3) HAAH FO=
A 5 Q.

Unit I-b (Fo]z10] 431~465 cmy= 5 F-64 2 A4 &
3% omjul R, 28] SRIEE Fo= o]FoiA ot U=k
9] A7)= YAA A 2719 s, el HaTRE B
Itk o] EjAARE B4 sk ghgo] AL il 5-350]
v ojujl ol 22 AEV]Y At gefo] o, BlEEe] 3
Fole 4 AAHe] Yehbedl, o] Z5E 1U% A EF(high-
density turbidity current)l] 2J3)} 2= HAH F0 2 At

Foje] Abol sldsl= Unit I (Z91Z0] 0~431 cm)= A=
A T2 Kol HAGF uxAN = A BEde]
£ olFa glon, A i Fujdt FEg Bole HANTH
A 725 ol HFgo] s yehdu) AZud B34



T3l muA ZAEAES] B YSrASr 27 MIE o183 HEAP) 18

Core

f i . Core f i "
depth & x-radiograph facies & s""ﬂ'r“;gw’y depth & x-radiograph facies & Sedmentary
(cm)  of the core section processes (cm}  of the core section processes
ey —
DOMG| 1D/$
BT/gM | {HS
MS/sG| | AF -
- -
c
BT/igM | [Hs -
cum
MS/sG HS
MS/S
BT/sM
AF
\WAVAVANRE TTY Bl
B8T/mS
£
L
DOisG msss | ve ]
c
MS/sG —
HS -
et
c =
BT/imS .__) 7]
------ DOIgM
| CLsM oF
BT/sM LEGEND
GR/gS
=
BT/mS| |HS DOgM| 1| Sedimentary structures
[ wsims | A BT bioterbated
BT/M | {HS| CL crudely laminated
MS/mS | LAF MS massive
GRGS | Igr DO disorganized
GR graded
CLisM | |HS
Sedimentary textures
- = (P sG sandy gravel
- mG muddy gravel
MS/mS| |AF fp.oed S sand
< mS$ muddy sand
T D gS gravelly sand
M mud
sM sandy mud
BT/sM gM gravelly mud
~~~~~~ HS Sedimentary processes
HS hemipelagic settling
TC  turbidity current
UM GRisG| [SR AF ash fall
S DIS debris flow; slump
SR storm reworking
BT/sM Boundary
Lowss Jivel | 20209090 T EEEe e | 0 0 | |y 0200000 | ------ Gradually boundary
HMM AN Unconformity
= =

Fig. 2. Photograph including X-ray photograph of the core and the corresponding sedimentary facies and units.



332 R D
. . Sedimentary
Grain texture (%) Mean size (phi) Facies & Units
0 25 50 751001 0 1 2 3 4 _
o (D]
2
MS/S =
c
D
460
DO/gM
GR/gS
480 | DO/gM |
500
5207 3
GRgs | |E
o}
540
560
580
-

(o
1z
2

S

Microphotograph
of the sediments

Components

Major elements
P. & B. foraminiferas

Miner elements
Bivalves, Ostracodes
Voleanic fragments.

Major elements
Volcanic fragments.

Miner elements
P. & B. foraminiferas
Bivalives, Echinoids

Major elements
Volcanic fragments.
Bivalves, Barnacies

Miner slements
F. & B. foraminiferas
Echinoids, Bryozoans

Major elements
Bivalves, Bamacles

Miner elements
P. & B. foraminiferas
Echinoids, Bryozoans
Volcanic fragments.

Fig. 3. Grain texture, mean size, sedimentary facies and units of the core sediments in this study.

< e 22 AEVd BAER AR 484 HEER
1514 glom, Slate] Z71E YA Abd =710 s,
o Bl AEGF N 93 w2} Yehh=), o) 3
o w80] FEsHA Lolvhs 3714 A% $M APa
T dAEC] =Y SRR Adshs (g 52 s
B39 AE vehdn}. =9 02N T e Hae 2
A shihEog 231 44 BAE, 223 sk S8
ool glom, YRte] F7ke AR 4 F7)e Sty o)
HAES 3O AL Al o2 RE GAF APEAL S 23]
HAZe] AFH BAHIAY B Fa4 etz Qs 5
28 ZoR g

A& 4 A3, 709 el ehks Baisid EAE
o HAd A o] A FF9| Jgo] nlx)= A 4] A
oI or, olF A3} Fstel dAlsl e Aa) Adusbio
2 W3t o B glok 7] Yolut olF o= Mg
AP HAgol HAHon, vz s o F ol AeRo)
) =93 BHET} sIA) S5 Aeso] HEE Ao st

[*3

Unit I-a, b2| B E|Z1Z0| QI #arol JIMMEO| 3}
Unit [-a%} Unit 1-b9] H&ES JERIT FAAE 9loin
T AfolE HRIT). Unit [-a HFES AAZ 07 o] Az

A5 4R 717 FAab AolA|e AeARsle] Fge) £
o] e, s oF 0pollA 208 Wkt BEAo=z
U] A717F F7Fhe Al Fzbo] Y=, 535~558 cmollAl
= HEYET) & -0.500] 0|21, 487~489 cmS} 466~480 cmol
A oF 0~10°] o]Et}(Fig. 3). Unit [-ad] A EL t)rs- A3
MM MAlehs AESS] 4HE o]FoiA Qi) o] F /M Be
& AA Rz Ao] o9} Wru)Fo|w, o]E0] o] 3} H
AEL] oF 80% oS AAsla Qo). 1 T o' e ok 3}
Az 218 F-HAT XA a3z, 1 godle S9F¢) 5
AR, 281 M Ee] wWle 4% T3] lthFig. 3A).
Unit I-a®lX= 3HtolA AR2 245 QJxle] 27171 A} go}
AR T, BAES o]F I i AR O Fkl= A9 A3t
7b itk @A) SHol M AR A5E F35S A e A
=59 2 249 717} Ak FoR|= wdleke ®ow gt 1
2 {24 0 2 Bl A9 9} 37)7} 5715 R= Al THH(535~558 cm,
487~489 c¢m, 466~480 cm)IA = o2 st Al @ik a HA
= Woll 22 <2 shkldEo] xgkEo] QlEd), HAE £ 3
bS] o) oF 50% AEE AAEE FhFig. 3B).
Unit I-b B2 E-9] -pollx sHtellA dRaE 2<% qirte] 7
717¢ Zap ZolAlE Aol vl FEdEE o 1004
30F A3 dct. Unit 1-a8) EHEo] o ojujsi5Fel o
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ABIFE o]Foid glom, 23] ¥54 U AMA FEEs ¥
i ok b, ojeb= WHHZ Unit 162 EHES i
B 2 ANE FEZLE o|FolA 9lon, A%k ous)
FE X3t 9lE Aol EAolthFig. 3D). Unit I-b2] 3H5-cllA]
T HAEY BAEUA 27171 el vlsl AiE oz g4 Yk
v, ol e HAE Ulo vk 294 sk Ee] ¥
3Eo] 317] mEo]th(Fig. 3C). o] FMRHAEL Fa43 T A4
A FrE2ell vlE] xke] A717) 7] WiEel, sk B9 e
o] WETE HAES HYAe 2717t Z7181) €t Unit 1-
be AHE ZAFE HAE ol 3REEE] gafo] Holx 1,
wpeba] Hardze] A7) AAasA g

¥Sr/ASr X7 |H|2} FOEIHSO| ¢

FOEAE YoM ojuidFel B4 F5%S Al a4
ol thgt ¥Sr/*Sr 27185 A3 TH(Table 1). o=} F#2) 24
& Foje] -7t SFEh= Unit 1-a8} 1-b9) 8413 A B4 &
el ik A= 3 glow, o] nr} AR Bl A o A2
A 7} wiiol, Unit 1-a9} L-bell ATt & 37| AHg €l
HAERFE o|mjd{iE Ml 2o ARt £§ o)
30 A F, Zol9] 7 3ol sjdahs 77 A olA o)
7 SN = Rl ReE AEske] 241810 Table 1).
ol ZHMIZANFE A I Ze] Ankavlg Wi (low-Mg
calcite)© . o707 glo] ANtA o7 &£dFgof s WHAH R
%71 wEel v s B4 3 AT Aoz A7y o
Folt}, 7o} 019 AH-E JHA HAE xke) 717} Aa}
Zolx|7] wiizoll, 32l 77 ¥ A3 A Helds AR
o sellA ZhelulzARel o1 9)9) R ol Fe) Zae 7
£ 7 glor, gEpr] o] Aol 7lu| 2T B ohel v}
E ol FE 7 B4 ARSI 0 Fa e U 5
T AQ3 7o) A Pl REHo® AEHy glon ut
ZA o] ATolME Fol2] A el F 4070 A HAE
ERE BHA FE5S AEsted BAEdt) B3] o] 5 Unit I-
a%} -boll A= owiali o] Aol ARSI 3170 A g3t FY

0.70925

ot 2 A4S Bl o, Unit oA o) AFE F712 Hale] &
FSATH(Table 1).
olufsiFut i g B2 BAEA BHEQ Vssr
Z7ME B4 o257 E FoEFES BYAE 5T
QTk. o) #4512 FSr/ASr 2U1H]= AAPo)el ok Aol w)h
g} TheFsiA Wslete] $toH, sikellM BAE RIS B
2] ¥rAsr 2AJE HEFEkL lo], o|2FE I AAAUE
AR = 9)7) wiEo|thBurke ef of., 1982; Koepnick ef al., 1990;
Denison et al., 1997; Denison ef al., 1998). 53] o|2|3dl vhiL-
Ao AR ehakdgkel oisl vl S8k ARE 5 Qe
], ol ¥8e/ASr 2714]7F Welr] 7)(~90 Mayell= ¢F 0.7074
Fou}, 71 o|FE Fx FrIsl dAlle oF 070929 g B
o|x gI7] whiteltk, et o] 717k F1F ¥Sr/¥Sr 2718]7) 4%
3l F7FsE R op, Belr] $7)(&F 90~65 Ma) Ftel =
Ak il od, T et ol @M (SF 65~35 Ma) Tt
A2 AAsA AT, S aAldlA vlo] @A) 27)(eF 35~16
Ma) B¢t TAl FZ3 3539, 2 2 dA7Ae JAE
07 Zy5lat 9)= FAlelth(DePaolo and Ingram, 1985; Koepnick
et al., 1985; Hess et al., 1986; Hodell et al., 1989). Howarth and
McArthur(1997)= LOWESS (LOcally-WEighted regression Scatterplot
Smoother) B& 014-3k] Xt 206 MaZHE] HA71X)9] 713
A gt TSr/fSr 271 Wl FHE AAEE vt Qi o] AtelA]
= Howarth and McArthur(1997)%] 9¥1& o]g35lo] EHE
FSr/fesr 27|H|25E] I APANE 73T

olusfiFo thet ¥SrfeSr Z2718]2] #-4 43, Unit I-adl A=
0.70881~0.70884= A <] L3t ke Holx 310™, Unit I-bol
AE 0.70882~0.70887F A 2 W3} glo] AL dA% AL &
A5kaL 914 Unit [-a0)l BIEIAE gle] 253 718 A= W
QIt}(Table 1, Fig. 4). T3+ Unit [-aoA 72 AFHE #4
319S w9l o ol F R 3 B8-S wo] ¥4 gro] A
o7} Q& & 4 S, ol olwiEFe Zho] Az
o3 WA U3SE AAIR= FHolH, o|ZHH 1 B4 e
AR dlofl EA7) 8-S 2918 & Qo) BaE Ysesr &

i
o
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Fig. 4. ¥'St/*Sr isotopic initial ratios of
the planktonic foraminifera, bivalves
and pectenids from the core sediments.
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Fig. 5. Estimated absolute ages of the planktonic foraminifera, bivalves and
pectenids from the core sediments based on the LOWESS fit of
Howarth and McArthur (1997).
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