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<Short Note>
FA8A) ulo] oAl Eeto] 4] A Esle] BAEI UL 24

Z4HEA) H-1XAS} Haema-1 5] A1) 252 A2 HS chaf 2@tk A Th9] Sa59)
Ak 24 FARA ] EFE AR sho] C3 AEoIA FUH AYL A2t HBHe] BaB ol
24 BB ALY A4 BA T7] F olAbaehd: SAE a0 24 WE-S vttt tehd 24 BA) 4
2 o] SAE AL WEL AR A5 HAN) A W A 2] 34 helel] F74e AnE g
£ % 9k TH-1XA 29] 412 3l ShaE 99l ¥E-L 3] nlol .4 Setol o Aol HAH shof B4ty
HA B0 ThaF AL HET fAIICh o) H AFA] AT AR} B UL WES FUF, H-1XA
9] FZEE Hole 516~660 m 7R 12~16 Mad]l, H2ZhE Hol= 264 m= 2~4 Mad]| tiH]E = Q).
Haema-1 22 610~720 m 7-7FS ITH-1XA 22] 516~624 m F-7H} A3 EFAE 9904 243} HES Ho)
o2 55 4718 37 nol 9412 shAstgct

FR0k: 2AHEA), A BIHE, BAE 9L, vlol o 4 Zeto] oA, HHA)7]

Sung Kyung Hong and Young Jae Shinn, 2014, Carbon isotopic composition of Miocene-Pliocene terrestrial
plant matters in Gunsan Basin, Yellow Sea. Journal of the Geological Society of Korea. v. 50, no. 4, p. 529-537

ABSTRACT: Cenozoic strata of [IH-1XA and Haema-1 wells in the Gunsan Basin contain abundant terrestrial
plant matters. The carbon isotopic compositions (613C) of plant matters indicate that the plant matters were
originated from C3 plants. The variation found in §C of plant matters reflects change in the §Cof atmospheric
CO,. Thus, the variation of §"°C of plant matters can be used to define depositional age and to make stratigraphic
correlation between wells in the Gunsan Basin. The §"C curve in ITH-1XA well is correlated with that of the Middle
Miocene-Pliocene deep-sea carbonate. Considering general biostratigraphy and carbon isotope curve together,
516~660 m interval having the maximum §"C value and 264 m interval having the minimum &"°C value can be
correlated with 12~14 Ma and 2~4 Ma, respectively. §C compositions and variations for 610~710 m interval
in Haema-1 well are similar to those of 516~624 m interval of the ITH-1XA well. This result suggests that the 610~720
m interval in Haema-1 well was deposited during the Middle Miocene.

Key words: Gunsan Basin, Plant matters, Carbon isotope, Miocene-Pliocene, Depositional age

(Sung Kyung Hong and Young Jae Shinn, Korea Institute of Geoscience and Mineral Resource, Petroleum
and Marine Research Division, 124 Gwahang-no, Yuseong-gu, Daejeon 305-350, Republic of Korea)
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FAFS WAL |G ST E A B} Al S TaEe
A2 A5 A AR ol AA AR A2 dBA
ATHGrocke, 1998; Hasegawa, 2001; Hasegawa et
al., 2013). weba] B2 &0 ZFHE Al ETHY g
YL 2L Y HAEEH =T T Eo] AE
Al a4 of -85t

TARE A= A3l tf 5ol YR ek wel7]-A148
o ElAEA 2 4 AT Mo s SR
o] UTHZH 1). FARRA| A H{7EA BALE &
2o 559 A|F7} o|FojH o EHAL
YE A} 57 Al 552 m]EHA] BS54 A (Park et
al., 1997; Cheong et al., 1998; Yun et al., 2000;
KNOC, 2008; Byun et al., 2013a) 2} €39t 4] A
TRyu et al., 2000; Park et al., 2010; Shinn et al.,
2010)= F7|uto] LA E FAREA] = Aeket J7
o] A&EHA F7|uto] eA-EAY B F-o| FHF
° 2 A EUSS AT
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Fig. 1. (a) Geological setting of the South Yellow Sea Basin (SYSB) (modified from Shinn ef al., 2010) and location
of the Gunsan Basin and 5 exploratory wells. (b) Lithology of Haema-1 and ITH-1XA wells (modified from Shinn

etal., 2010).
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Table 1. Carbon isotopic compositions of plant matters in IIH-1XA and Haema-1 wells.

Well Depth (m) d"Cppa (%o) Well Depth (m) d"Cpps (%o)
246 -28.0 642 25.4
264 -28.7 660 259
282 28.1 678 26.7
300 269 696 262
372 -26.5 MH-IXA 714 -26.4
390 -27.8 Average -26.3
426 26.7 Max 248
462 25.8 Min -28.7
IIH-1XA 480 25.6 610 247
498 25.8 680 249
516 24.8 690 25.8
534 252 700 25.6
552 -25.3 Haema-1 710 -25.8
570 255 720 25.6
588 -25.9 Average -25.4
606 25.6 Max 247
624 25.6 Min 258

-

A A o]2= AR dHA Qo BAL
Q1 ITH-1XA & 800 m} Heama-1 3 1000 m A%
T AE S 236 Sl v|aE AR
oo FAEM F2 5154 SN FAEHN
¥ 1b). 4] w}Ho] #EE= Haema-1 32
610~720 m HHS FHOE 7|E ASA AFE 4
HEH 57]-37] ufo] 9 A|(Park et al., 1997; Cheong
et al., 1998), 57| uto] A (Yun ef al., 2000; Yi et al.,
2003; Byun et al., 2013a), Z71-%7] ale] 2A|(KNOC,
2008) 2 the¥stA st AlE ThHo] TEEE
IMH-1XA & 246~714 m 77+ 71& AFA=9) 9
3| A 57] ool oM}t Eato| @A (Park et al., 1997;
Cheong et al., 1998; Yun et al., 2000, KNOC, 2008;
Byun et al., 2013a)2 4= 1ck. NPI (2000)
357-469 m 77kl 57] vfo] @ M7} ZAfehs He
= Aletstsict

3. ATy
Al EukE 2 [TH-1XA 3(246~714 m)3}t Haema-1

(610~720 m) Foll A AFH=JH2E 1b). EHE
o £&H 1~3 mm 37]9] A& ghH-& 7 100

o7l ATk ABTAL FRER AN T A%
so] 22 Hastoch RS ) ABuhH Ha
SIS 25 SIS B RS 10% G4t
(HCl)] h8-A17 IR 22 S AAS et A
2 e A RE 5] 275 U AT BA-IRMS
(Elemental Analyzer-Isotope Ratio Mass Spectrometer,
F=r GV InstrumentsAke] Isoprime 2 @) E o]-8-3}F
o] #7189 'C/"C ug Bt BEEYL
NBS22E o] §3teie). BAE9Ies BAFUELE
oF £0.2% ©]th.

41 TAERX] AE THHO| BIASSIRA EMZN}

[TH-1XA ¥ 246~714 m 7t A& oA 9] et
LA 2442 -28.7~-24.8%0 (B -26.3%0) HHE
HRITHE 1). 687~714 m F7HE A|¢J3taL 430 m
SH F2ES 2580 Hrt &2 gk Hol W
A 246~426 m 77+ -26.8%, b Fe S EQ
o}, AUkl BaE o Us AL 714 molA] 516
m 7HA| 7181 o]%of A IY 2). Haema-1
& 610~720 m 3t A 9| ghaFoda 24



& 24.7~-25.9%(B -25.4%:)2) ol RE30
(1) AR2 242 Z71THIY 2).

o AoA AAIZE AlE TH BT da
24L& 08 10097]9] A EatES FE3t] &
e o R B A7] Bt E|F 2R AA AA A
Al5HA AAE9] ghas o da 244S A g o
A FAREA] AE ohH O e E 9 HA 2 HE
< TAIZkel A 3 A Foll A sk 8.2l
A W7\ WY 712, BeAo] ALgH olak
setao] Bagslle 24, A4 A4 an
Zo] Z717kel| A4 §-2 Aol YAsk= 2l
IS T2 Aoz HJHTHArens et al., 2000;
Hasegawa, 2003). 4152 334 71Zo] ul2} C3, ¢4,

IHH-1XA

Depth -28 -27 -26 -25
(m)

300

400

500—

600

700 )

-28 -27 -26 -25
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(plant matter)

CAM A1 52 FEHth C39] A& Hd -26%,
C4 A 52 Ht -120 0 Basdd 244 Hol
o CAM /-2 C39} C4 29| 57 gh2 Uehil
Th(Smith, 1972). LAHER] AlETHH O] ©rAF21
A WO 287~-248%2 AR TFHS EE C3
A& 7| gt A2 et 18y ITH-1XA 5
462~660 m, Haema-1 & 610~720 m +7+& H+
C3 a9l visiA =2 Sasda 24
=& Hol= ¥ o]& 17t Bt A= C3 489 ¥
o Hrp 22 kS Heloh o2t §AS st
ITH-1XA Z9] 462~660 m, Haema-1 5-2] 610~720
m o] T2 fAF U RS Hol= G4 A&
9] Y57} ZIE S 7 /g Aok 4= Qlck. CAM
Al ApEo] Q9] Ao AAlskA] grouR
TAREA| 9] AHE mHo| CAM 21E0] 3 7Hs/d2
A 23R THQuade et al., 1989). C4 &2 32-23 Ma
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Fig. 2. Variation in carbon isotopic composition of plant matters in IIH-1XA and Haema-1 wells.
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o Yeh7] AlRSR-HFox and Koch, 2003; Edwards
et al., 2010; Urban et al., 2010), tto] A Z|F7]9
2AH0 7 AR Aoz d#A rh(Dettman et
al., 2001; Retallack, 2001). <AHER]| 7} EZEHE ofFA]
of A QoflA] C4 A &2 2T s WEAGE 5
Ao 2 257] upo] @A o] o] AA7t FAFl &
Z=1 ItkDing and Yang, 2000; Zhang et al.,
2009; Sun et al., 2013). FAHEA] ] =2 EAFY
Ak 24E Bol FIHE w AT ol
B3 Al7]= F7] vpol M| 2 Frherh(Park et al.,
1997; Cheong et al., 1998; Yun et al., 2000; KNOC,
2008; Byun ef al., 2013a). watA] o] & 7o) AR
of ulaA] Tee] C4 A2 Eake FPs AL u
suksict. ATk C4 A4S Az 1o 245
o e-go] W SR AYGofls G 4Fo] $A
o 548 1 F7) vlol oAl ¢ e o
3t G| 7|3 E {-A|5k3(Byun et al., 2013b), &
<t Egrdol BE2RE FAHEA O] C4 4=l
AAsE7] oEifg Ao r waEth(Pound et al,
2012). wraba] TH-1XA 3-¢] 250~710 m, Haema-1
9] 610~720 m 4ol A A7) 9f ieg& Fo
st ol Aol ARGE AE wHEE HiRE> 3
AlZolA 7| hshs Ao = dtE

C3 A=Y gaFfdas TA t719 o)itst
g 2AER ofyz AFo A4 g9 &7
Fo et & A ey 823, 25, 95,
A H3l, Yo A e T aFt sa
o] oA FFFS B=rHGrocke, 1998; Arens et al.,
2000). E&Eo] 238 AlEvES 7]LA] A A
A5t AE50] olF o] HAHW HE] F2
Aol A ©7|7hof AA TAsh= Hi, AE s
e 2 A A= T 22 I 1A
7Fs3cH(Hasegawa, 2001). L= FA|HHa} Zho)
S F2 7150 M sk Aol 9= T
Ag 8ot Ay Gil= Gof-e-HollM 425t
+ Aol A FEEThAren et al., 2000). wEbA] &
%, Aws) B Eek 2AHRASH go] F9E A9
ol AAlshs A8 BraE s WEo] dag u)
A Aoz neel] ot Aeue Age
HLEHUA WES] L AL AV A
22 4HA thNguyen Tu et al., 1999). 7=
o] B Aol Al Al ] BaE el %

P

of

ox ol o

A IOl BIAES

A TN 533

Hof| AZ3E 2 HoflA A2
2 RS 2 FS R
Aol 500 mm o35}l
Aol Ak AP BaFde 2L 2
5%0 B ot 32 32 Hol= vhef A7F4=5F0] 2000
mmo|/del o YA H 9 -9 -31.5% et F2
2 BItk(Kohn, 2010). TH-1XA 3-2] 462~ 714 m,
Haema-1 9] 610~720 m 7+ -26%, Bt} &0
o Zoj| -24.8%,< E2lt}. HhHo| o]& F7FE T AF
Hi= 260 Hoh @dom XA -287%& Rt} o
ot HE YL 7o 2 4 ITH-1XA
Z9] 462~714 m, Haema-1 39| 610~720 m3:7+
ARET N A3 759 HE WA ok x 7%
2 34T o Uk 2y r|EH d5E A EE
IMH-1XA Z2] 462~714 m, Haema-1 ¥2] 610~720
m 72 ARET SEFE A7 2 FEA Lo
(Byun et al., 2013b), A= 7|55 R A|5k= S
Eolu dEH 22 $A= BEEA g=tt EF
WA AAIRE 715 Bdo] W2 F7] nlo] oA F
¢ TARRA| S TS FoMAloF A9 st
HF&519S A2 Aotk (Pound et al., 2012).
webd TAHEAS] C3 A1) Bha el W
o 97 wisle] gke wgsl|nt Baky A
o] olitstekae) Bag ol els 240 22 G
2 ¥R A0 R ST 4 9lch 2 BAHEA) A43e)
SAEAL WES C3 A2 4 A T of
Abstebae] BB SUs MES AADT B 5

A
=
ol
rr
m
1A

A

TARRR] AE ohH O] ghaE 94 HEE Y]
olatshetad] SaEola WES AXFEE 3
oFe] Tt E o] BTl WE ojuls)
of E7 X)7] s|4o] 5t FlEH ATELE A
719 ZFol= 1o} TH-1XA F9] 246~714 m -7+
£ %7 vl 2Alsh Zato] @ M2 s 43t AT (Park
et al., 1997; Cheong et al., 1998; Yun et al., 2000;
KNOC, 2008; Byun et al., 2013a). NPI (2000)-2 &}
3} ZAE EA45ko] 387~469 m 7HE $7] Hio]
QA= A3}t Zachos ef al. (2001)2 <F 4074
A4 ] DSDP} ODP AlFgol A +HE A=2E F



sto] A=) AT S SAEE A E T
Y 24 HES T9 337 o] AAEk o]
H Ao M = BFA AT ARE Lefste] FARE
| A& ot o] gBkaF YA E Zachos et al. (2001)
7} Aokt o] e Al-Z2to] @A) S TAMEE A=
O g9 ¥a 240 dinlstgich

G HAHEHEY ST de 2SS AT
HH x27] npo| Aok $7] uo] oA 7]714]
0.8%0 2ot & Fh= Hol= ¥Hd 37] nfo] o4 &
7] 0]% Zalo| 2 Alofli= 0.8% Hrh W& 2k Helth
(72" 3). o]2|3t $7] uto] @A|2} Feto] 24| F171+9
SAEAEs 24 W2 A 2087 A AAY
B 4ol WREAL T2 Al A Thekgt
o)A o] AlA = 2L Qth(Hagq et al., 1980; Dickens and
Owen, 1999; Grant and Dickens, 2002). Zo] 4
A BHZOAE F7) vho] 2A-Bafo] 2.4 S|
B3 %3 Qlth(Harzhauser et al., 2007; Uno et al.,
2011; Hynek et al., 2012). IIH-1XA F 4]& =}H 9]
ST HYs 2S AW EY 678 m ARE A9

534 &4

- Al

—o

5}al 462~714 m P+ -264% Bt & g B
o 426~246 m 7+ -26.4%, R} W gk 7k
ETHIE 2). 0|23t 212 HEE 37| ufo] A-
Z7] Zeto| @A o] AYSE M| A gha 5o ¥
Fo| TAHER] A E T O] HaE 9l ed 2 vt
FERE 73S AAE

Y HAFEHE TP HvbAQl ¥
TS AT EH A7 vlo] x| £V 5 H F7lsto 5
7] "to] @ Ajof| 7Fg =& & fAIg & F7| mfo]
QA F7)7E gttt o]F Eetolex] 7
W2 S B T FIRH (™ 3). o] gt HvtA
QA M2 MH-1XAF A& Ao g =
/go] 714 mol| A F7Fs}7] Al&Fste] 516 meflA 7}
% =2 3 Hola o] Fasto] 264 moj| A 7
W2 gk B3 o]F u|ofstA Al HEd &
ARSI Y 3). A A|29 REo02 Hgt iy
= o S HAFER B ST e 24
o] 20 Ma®]l F7}5}7] AJZkste] 12~16 Maof| the
A71Reh =2 S Bl F ZHash 2~4 Ma Abo]

3"Cros(permil)
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Fig. 3. Global deep-sea carbon isotope records based on data from DSDP and ODP sites (Zachos et al., 2001) and
variation of carbon isotopic compositions for plant matters in [IH-1XA and Haema-1 wells. Black and red arrows
indicate depositional age of [TH-1XA and Haema-1 wells (A: NPI, 2000, B: Byun et al., 2013a, C: Park et al., 1997).
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ol 71 e g Holk WES Tejoju e
Tl HlaA] =2 gk Hol= 516~660 m 7>
12~16 Mao]|, 43 Hol= 264 me= 2~4 Mad
el 7o) ATtH | 3). A= wHH e g
A4 A BFA AFE ek IH-1XA &
9] 246~714 m 7t EJFA|7| & 57| nfo] A o] A]
ZTtol A2 AT 4 qiok

Haema-1 £2] 610~720 m 7} Al E1}H &
YA AL 24.7~-259%] HS Holm AR
242 27N, RobE gase g 243 57
2 F7t B 571 o] A2 siA Hi= [TH-1XA
2] 516~624 m 7t} LAScH2E 3). whehbA
Haema-12-9] 610~720 m F7+S %] ufo] o A2
s|4steict

4%

5.2 8

TAHER] [TH-1XA 39 246~714 m®} Haema-1
59 610~720 m F17+9] A& A2 C3 AE 7|9
o A2o] 44 BA 7] % olikeieks Ba%
91914 24 W] Belo] o] 4 ek, IH-XA
& 246~714 m 7t A& A | TaF oY 24
= 57 "ol 2A|-Feto] 2 A9 S SAHE A=
of BagSlele 2R SR WES nolw, ¥
7] o] e A9} Efo] @A FE7o] I E = AR
2 Bhh 8 5L Bsls A0 BEHE. of

st 242 128hH H-1XA 2] 246~714 m ¢
7+el HAHA7|E 571 uto|eA-Eetol ez A4
g 4= 9Jtk. Haema-1 52] 610~720 m 7t A& 1}
Hol gaFda 244 9 HES TH-1IXA 39
516-624 m ko] AT Wb o 77ke]
A7l %7] uo] 042 S|4IakT

o AFE Bl TAREA] AR Bl - Ee] =
E3e A2 THE BAENUL 249 W] 54
A7) BfA el -85t R E &8 = S FRlst
k. e} Qi AlgkE Tkel SheE A2 v
g olgsio] BaEUL WES AN
oZoll A3t B2 A7) aiA] 9 Al 712 tjH]of
ojgfgo] ATt FF FARRA] AlFFof 2 4]
2 TS Fo TANES] BATUL W] B
HETh AA7] EAA7] A ” A S5 2E] o
Hjo] §-451 B89 4 US Ao BoEr,

AETHO| EAZoRA Y 535

AF A}

B AT sl Fustel) dsjdel| &
1Z40] 7)ol oJgHCO, AP F AR 2L
ARl vl pak stel () gHol Akt
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Spb, o] AT B YA Ao s
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