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ol dise ATl tiet AfAlad BERE 8ste] o] A 99 ghefea AT} ol 1AL 1
FHE 245t 1D 29 A3, d7E BE AFT2 ARALE S g4 8409 ZUS, AR €A%
12)3L 95 315 U(overburden rock)& 2l Rlom, Al A Wof] SRS A LAAA ekt
AGE T 22 A "ol viE2 FA Yol 7 @A sl AlFSol ARt o] Fol R uh
A Heleag wiEe A SYU2 4,000 mEo g2 3of| EAstE Ao R FAHED o] &lsH] A
3fl, 7k 7 (gas show)7} EHQ1E Al 3ol AT vt T diste 2D REHE ¢3stR e, 1 23t
& THUoNA oo AT S TP o) Fo] FEH T T3l oF 20 Mag A Fste] A=
HEE o, oF 11 ~7 Mao] ‘A tit2.9] §7]of| &3] 5ol Z3pE o] Sl 7HA9] HiiEo] A B2
SHUT o|F AEHHQ HAAE R 3] U Hhol A= gl BAo] ASHY, Beleas
g o3 HiEH o] o] FsHA] FtaL A5t Aol A2 EARE B3k BAduk Thol A 7 g2 Ak 7MY
O] A5 2% AAsto] 1D REES AR A3, 2D BT oA ALk gheleao] A4 B HlE A7)7F
& AR 3l= Ao] BARlE . ofe} o] Aqfr o] geled HA A7} A5} 22 o] =3HE o] YEhtE ol
£ AFZA7E 22 22 A2 o] R A Q7] hi2e] HEFe "hefeart B HT] oL, g5l 23 gl
£9] =7 o] Fo] Aloke Y] WEd A= vk} B3 Tl Hof HjE2 AFAY Yol FRE
Hol 7] ol dofg7] wiizell, @A A3t AFoll Holle "ol SHERS] FHZ 12 =]

91 7Hs o] ek
FQO|: AFEA, AA2Y, B, S5 UL, A5

Seong-Hee Kim and Byeong-Kook Son, 2013, Petroleum system modeling of the Jeju basin, offshore southern
Korea. Journal of the Geological Society of Korea. v. 49, no. 4, p. 473-491

ABSTRACT: Petroleum system modeling was performed to analyze the history of hydrocarbon generation,
migration, and accumulation of the Jeju basin, offshore southern Korea. 1D modeling indicates that all wells in
this study have essential elements of the petroleum system, including source rock, reservoir rock, seal and
overburden rocks. In addition, hydrocarbons are generated from potential source beds identified at depth intervals
of wells. However, the expulsion of the hydrocarbons generated is shown only at the deeply drilled wells. Effective
source rocks, which expelled hydrocarbons, would be presented in the deeper strata than 4,000 m. To verify the
effective source rocks and hydrocarbons migration, 2D modeling was conducted on seismic sections across the
wells in which gas show was identified. 2D modeling displays generation, expulsion, and migration of hydrocarbons
from the effective source rocks. A large amount of hydrocarbons began to expel at early Miocene, although the
hydrocarbons have been seeped out to the surface because an intense uplift occurred at late Miocene. Hydrocarbons
are generated continuously from the bottom of source rocks, and the hydrocarbons stays at the deep strata. Additional
1D modeling was also conducted on two pseudo-wells that were drilled at two pods of the source strata. The results
show that timing of generation and expulsion is coincident with each other between 1D and 2D models. Small-sized
accumulations of hydrocarbons would exist locally at the deeply buried strata because the Jeju basin consists of
many depressions or sags in which a large amount of hydrocarbons cannot be generated. Moreover, many faults
prevent hydrocarbons from horizontal migration. Hydrocarbons would be trapped stratigraphically, rather than
structurally because the expulsion of the hydrocarbon generated predates the formation of structural traps.

¥ Corresponding author: +82-42-868-3208, E-mail: sbk@kigam.re.kr
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7o) Mg AgA2de) AEe B astol
Salshe o] AeklE T Qlck AFAATL A%
B 2eshe FA0R AR, WA, T el
(overburden rock)®] EAdt= 7He-tl, LAYl Al
AGE L wEE A7 AFELR o] FHIL 3
== g9 g9 HojEriMagoon and Dow,
1994).

H4AATE ofsiohe AL HeleaE Tyl
I Q= AFSS TASAU Fa2 2 (effective
source rock)®] 2| & FEst A7/ 7AAE A
zZsk=dlo] gloj4 B4Aoltk(Yahi et al., 2001;
Ye et al.,, 2007). T3t & ZLY YA)= 2 F
2 A Q= Al 97k (shale gas) T3 22 WA
& A4 (unconventional petroleum resource)
o BRI ol4E 4 Q7] o] AgAl2He)
84L& 2ol ol oS == glth(arvie et
al,, 2007). olelgt HeAI2TE ETHHo|L
om BEAT 5 = W] AgArw wdy
(petroleum system modeling)©]t}.

HgA20 mERL 7|2 BYH 45t A
3 gejsiety YASRRE A60 44 2 0|54
7|, Telm 490 HEP 5L WSl B A
A& o] (numerical simulation)o]t}. o]#3} 4
FA2Y R A A2 Fdo] 54 1990
Y 2 ool BA HAIE Folw Hfo) £
A HE &3] 8 AA A AAXN = E-8= L
%10 H(Schwarzer and Littke, 2007, Underdown
and Redfern, 2008), =YX = H-FA|28 2
5 upo] ofsjo] A/ 7S Aaj W et
tH(Lee and Son, 2007; Lee, B.R., 2008; Park,
2012).

&2 A= g8l 58-S AFEA O tigt ARA]
25 Hdigof] At Aoz, AFEA A H2 1970
G 278 A AlRE o B2 o] =T
ARpESE A ZA R 2 A o] Shon], 2 97)e] g

Apgo] AZHAT AR AZFAHE 459k 2
7t27F AR = KA TH(Yoon et al., 2009). o] 5 HIES
2 A9 aree AATE, 24 9 H497, 2
A9 8l AR £ Sol glom, ol Aol o3}
of BAle] At} A, 4% STRY 9718 B
¢ 50| FEERAHKwon, 1996; Yoon et al., 1999;
Kim et al., 1997; Lee, Y.J., 1997; Cheong et al.,
2002, 2007; Hubh et al., 2004). 281} o]& Ao
A= AR, | 3lehy Bgofut 21E W
Rom AA A AFAIA"e] HeE FE o) A
ARl A= o] Fol A A] Z3t4iTt.

ojof| wzt & Aol x= AF7HA| A=A oA
F5E SUFARES AFARE T2 AAIEEH
Moz Aafjalsto] AFAIAq RdgS F3g
L 24 o] 2|9 H{AIAH, & A 79 AAg-0l5-
A B E AAstar} gt Aol thgt1D =
A& 3o EA 2 AGAE Bdstgon, &
/Jut S tigt 2D RS ol X AAIY
EAEY mEaHy, A E ©3leaTt oot
Ft A2, @3l JHE XE 2EHEH
o} 32D B O] Aol A 7MY AlEEE AR
sto] 1D 2RSS AARFC 22X F8 T4 Y
3l o) A W aiEA 71 & ALt

2 1T U X2

AfAAE 2EE)S QA= i =R o itk
g FA A=, A3kEE AR 283 S ut Ahs
5ol Zasitt o]t AR S AA| AFAIAH B2
d5o] Y AR 2 o= o] XAeHA W 44 7
S skl A2 B 9 o], 12 A
Y& g oz FA st &-&Hrh(Welte and
Yalcin, 1987; Poelchau et al., 1997). & o) A=
AfAAg mdE] g RS Hdg FEjFo=s
FE3U7] 15k i Aol gk sk 2 3H] =
2 182 A HaA 52 85kt

eSS Ao $AFHeE F 7Y AlFE 2
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g1 GAEE 52 ZESE Sl ALt g A
A Aol A &4 7S B 7Y(calibration)THo 24
27)e] e =S 1D mEYe] 9mE T
2D mEHE o) AAA Bet HHE vhE
A} 2eotol ] AAE Bsieart vz sl ofE
she Wit 72 Je)3 Sekeart A4E 9%
5o muYssich 2D REAE 98 A8 E AR
L 2] Bt At Fa g 429,
23 Al ARRolt

AN oA A2 BElag A4}
I &S 78 LY (effective source rock)S A
Hjele] 71 a9t 24 0 2 7=slt(Magoon and
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£310] TR 4 on), i TAIN ] ol
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Bee0) o] 5 AL A7IA o] F UL Fof 7
A4 gl BAGE D] BRS S 3]
E9]/d5%= Ag(maturity index) &) AR £ 2|31 HIE
2JUo]E WEALE (vitrinite reflectance; Ro,) 2} Rock-Eval
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Fig. 1. Location map of the study area including wells (circle) and seismic lines (line).
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2 A=A kS wE(kinetics model) 4] 0 2 HE]
ArEET) E35 AAdE H5-9) viE2 Saturation
Method & AR&-8}] AlAFet=H], o= ZHollA
AAAE gl 2 W mAlE =Y YRS
ARE o vjEo] dojdti= o]2o|t}. Saturation
Method 9| 4] 4 8j&2] 7] & & X](threshold) ZF
20%o|ck. mpAEfo 2, A7k o]F HElE2 Darcy
9] H2E AR T oA B8 4] (multi-phase
flow equation)& ARSI T}

3. NN

559 U155 X (East China Sea Shelf Basin;
ECSSB) 9] B-5%& E7-2°] sgshs AlFaAle =
W iS55 537 LTSN (D2)o 2A
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2 a2A] o] K 9| E|H 871 F A& A =HA
t}(Jolivet et al., 1989; Lee, Y., 1997). o] 21}, A
FEA A= FHH Q1 FydHo] FPEHU &
Ao A F7] ufo] @A) Atoje]l A|FEREA] ol A=
Yejuimo] BFo2 AUl wret 27l L A7l
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Fig. 2. Tectonic evolution of the East China Sea Shelf Basin. A: Paleocene, B: Late Eocene, C: Ealy Miocene, D:

Late Miocene (modified from Lee, 1997).
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A SR YR oleh 2L A Askd, A\
Hug A A2 YLshe AL mdPo] 9]
o] Z93t 1A F shto|th(Waples et al., 1992a).
O 31 £ 1, 2= 1D 2EES 98 AFSE oY
Arzolch RS g8 AREE AlF3EY T A
T=AE1, £%1,]DZ V-1, ]DZ V-2, ]DZ V-3, ]DZ
VII-1, JDZ VII-2gol|\ A 242+ 2,722 m, 2,903 m, 3,317
m, 3,202 m, 3,221 m, 4,486 m, 4,190 mo|t}. o] A
TEZ 7] A eAolA ETO|AEA|7IA| Y EF
=2 FAEY Adok(Yoon et al., 1999; Lee, G.H. et
al., 2006; Cukur et al., 2011).

AFEA o FAE 7|EY AFARS} A0 o
ARFRE Ao star EAJste] LESHITHIE 1, 18
3). 1 3of|A] H=nte} o] A|FF ] AF2 F
4709) o B ol ofsf) -} 4719 B 7
& ZH2F 27] wio}7] O] J3F 7|REQt 2P, 7]
Aol 27] B3N, 27] utol A, 28 &
7] ufo] 2 A2 diu|E 4= QUTH(Cukur et al., 2011).
AFAIAE ZdgoA 7)RkehS 4l 9] o] of
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Fig. 3. Lithology of study wells (modified from Cukur ez al., 2011).
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Table 1. Input parameters for 1D modeling.
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Well . Begin age Top depth . Petroleum system

name Rock unit EgMa)g p(m)p Lithology elementys
Pliocene 5.3 473 Ss 30%, Sh 65%, Coal 10%

Erosion 7 -500 -

Geobuk U-Miocene 15 860 Ss 56%, Sh 36%, Ls 5%, Coal 3%

-1 L-Miocene 20 1480 Ss 50%, St 10%, Sh 35%, Coal 5% Seal
Oligocene 33.5 1840 Ss 50%, St 20%, Sh 20%, Ls 10% Res.
pre-Oligocene 45 2247 Ss 15%, St 15%, Sh 70% S/R
Pliocene 5.3 478 Ss 25%, Sh 70%, Coal 5%

Erosion 7 -100 -

Okdom U-Miocene 15 860 Ss 40%, Sh 60% Seal

-1 L-Miocene 20 1480 Ss 27.5%, Sh 67.5%, Coal 5% Res.
Oligocene 33.5 1860 Ss 30%, Sh 55%, Coal 5%, Ig 10% Res.
pre-Oligocene 45 2548 St 45%, Sh 50%, Coal 5% S/R
Pleistocene 1.6 175 Ss 30%, St 10%, Sh 60%

Pliocene 5.3 500 Sh 100%

JDZ  Erosion 7 -1800 -

V-1 L-Miocene 20 947 Ss 40%, Sh 60% R/S
Oligocene 33.5 1554 Ss 73%, Sh 15%, Ls 2%, Coal 10% S/R
pre-Oligocene 45 2525 Ss 30%, St 30%, Sh 25% S/R
Pleistocene 1.6 169 Ss 10%, Sh 90%

Pliocene 5.3 590 Sh 95%, Coal 5%
Erosion 7 -100 -

JDZ U-Miocene 15 970 Ss 10%, St 85%, Coal 5%

V-2  M-Miocene 16 980 Sh 100% Seal
L-Miocene 20 1170 Ss 50%, St 25%, Sh 15%, Coal 10% Res.
Oligocene 35 1580 Ss 45%, St 45%, Sh 10% S/R
pre-Oligocene 45 2210 Ss 70%, St 15%, Sh 15% S/R
Pleistocene 1.6 150 Ss 15%, St 15%, Sh 70%

Pliocene 5.3 500 Ss 20%, St 5%, Sh 70%, Coal 5%
Erosion 7 -100 -

IDZ "y Miocene 15 1005 Ss 40%, Sh 60% Seal

V-3 "L Miocene 20 1205 Ss 40%, St 20%, Sh 30%, Coal 10% S/R
Oligocene 33.5 1980 Ss 55%, St 15%, Sh 20%, Coal 10% S/R
pre-Oligocene 45 2735 Ss 40%, St 15%, Sh 20%, Ig 25% Src.
Pleistocene 1.6 427 Sh 100% Seal
Pliocene 5.3 555 Ss 38%, St 60%, Coal 2% Seal
Erosion 7 -1000 -

IDZ " Miocene 15 980 Ss 55%, Sh 45%, Coal 5% Seal

VI-L 7 Miocene 20 1450 Ss70%, St 15%, Sh 10%, Coal 5% Res.
Oligocene 33.5 2280 Ss 42.5%, St 52.5%, Ls 5% S/R
pre-Oligocene 45 3650 Ss 40%, St 50%, Sh 10% Src
Pleistocene 1.6 431 St 45%, Sh 50%, Coal 5% Seal
Pliocene 5.3 550 Ss 30%, Sh 70% Seal
Erosion 7 -1000 -

\JIII)IZZ U-Miocene 15 940 Ss 65%, St 30%, Coal 5% R/S
L-Miocene 20 1500 Ss 25%, St 60%, Sh 10%, Coal 5% R/S
Oligocene 33.5 2500 Ss 92.5%, Ls 5%, Coal 2.5% S/R
pre-Oligocene 45 3490 Ss 75%, St 15%, Sh 10% S/R

% Ss: Sandstone, St: Siltstone, Sh: Shale, Ls: Limestone, Ig: Igneous
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EAE HE ISR A8 FAL EFFo] 4
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AFEA o AZA BHY2 AFF EZ A7)
we} ezke] 2ol Ro|u} FA|Z 0.2 elg] eHIE
&3ty o2 YePdtH(Cheong et al., 2002). AZA
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Table 2. Input data of total organic carbon, pyrolysis, and vitrinite reflectance of each well.

Well Sample TOC

Name  Depth (m) Age (Wi%) 52 HI Timax R
473~860  Pliocenc 0.1~059 007~071 36~262  351~435 0.14~0.14
860~ 1480 L.Miocene  0.08~048 0.08~042 65~190  403~438 025042
GeoPUk 71480~ 1840 E.Miocene  0.1~035 0.11~034  71~261 _ 419~437 0.28~0.28
" T1840~2247 Oligocene  0.12~2.69 0.1~935  44~460  421~439 032037
2247~2722 pre-Oligocene 0.1~2.61 0.06~8.78  60~450  430~439  0.36~0.36
860~ 1480 L.Miocene  0.1~0.77 0.11~059  52~150  397~435 0.16~0.35
Okdom 1480~1860 E.Miocene  0.1~037 0.04~035 40~114  423~436 0.38~0.38
1 1860~2548 Oligocene  0.11~3.53 0.07~10  17~551  343~553 0.35~0.49
2548~2903 pre-Oligocene  0.23~4.16 0.26~19.67 72~568  425~437 0.54~0.55
550~947  Pliocene 0.1~029 004~01  27~40 415430 0.16~0.16
IDZ  947~1554 Miocene 0.07~055 0.06~028  50~85 430439 -
V-1 1554~2525 Oligocene  0.08~1.05 0.07~1.08  57~218  432~447 0.50~0.98
2525~3317 pre-Oligocene  038~1.32 025~132  54~103  443~465 0.85~0.98
169~590 Pleistocene 0.13~0.42 - - - 0.2
590~977  Pliocene 0.02~31.18 - 75~253 - 0.19~0.21
D% 9771580 Miocene 0.03~33.35 - 38~384 392443 023044
1580~2210 Oligocene _ 0.07 ~ 34.94 - 27536 420~439  0.29-0.42
2210~3160 pre-Oligocene  0.07~4.38 - 12519  423~443  037~0.87
555~1005 Pliocene 023~071 012~052 36~104 366438 -
1005~1205 L. Miocene  0.08~0.16 0.03~0.07  30~62  416~433  0.30~030
D7 T1205~1980 E.Miocene  0.04~1.33 003~ 1.66 40~124 _ 421~434__032~0.53
1980~2735 Oligocene  0.01~1.07 0.02~1.64  56~400 418442  048~0.68
2735~3221 pre-Oligocene  0.03~0.67 0.05~0.92  34~167  436~456 -
555~980  Pliocene 0.15~057 005~024  33~46 412464 -
980~ 1450 L. Miocene  0.03~1353 0.01~315 33~293  398~458 039~0.52
1450~2280 E.Miocene  023~3151 0.16~7697 33~272  424~461  0.52~0.63
o0Z 2280~2900 L.Oligocene  021~7.73 0.11~11.86 52~643 _ 432~448 0.76~0.76
2900~3650 E.Oligocene  0.09~6.42 0.14~1458 60~695  433~453 0.76~1.15
3650 ~4030 Eocene 002~188 003~126 33~150  462~510 1.86~2.13
4030~ 4486 Palcocene 0.1~187 00504  15~80 469542 :
550~940  Pliocene 0.04~2051 0.05~47.07 66~246 301441 046~ 0.46
040~ 1490 L.Miocene  0.09~1928 0.06~36.76 30~218  428~436  0.46~0.56
JDZ 1490~2400 E.Miocene  029~3029 0.03~48  3~217  408~442 0.61~0.76
VII-2  2400~3000 L.Oligocene  0.16~1.66 0.1~57.08 62~306  433~452  0.76~1.01
3000~3490 E.Oligocene  0.18~092 0.09~142  25~204  415~536  1.00~1.57
3490~4190 pre-Oligocene  0.15~0.99 0.03~051  16~104  424~542  1.46~1.70

B = AS-13% S5-13-9 A= 2,000 m 3}
TRkl M FERAA UreLbo, A el T o]
32 A9 T2 AR T BN Lepdh A2TE
9] A2 A e+ Rock-Eval GE3| =47 = S3f
7 TOCHE Ho2 ¢ =He] EAst] 25
S m(Langford and Blanc-Valleron, 1990; 19 4),
AR 18-S aEste] By 1119 B

11, T12) 3|2 A-3s] Qelshgc).

12 gM2E DuE

U THE o] gl 971 80] Az 2wt
St 3102 WekEy] Yeis FolurE 4
A Lzo} g4 o ExkEojo} gtk WetA 5

HEA) A BAE HUA 7| AL BB W7}
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k=t Q1o -9 S8 8lc}(Tissot and Welte, 1984).

ka0 2 HHRA ) A THAe} Axfe)
AR Ak 2R 37} stk B Aol
HARYe] EFH present heat flow)2 FA-2%=(Bottom
Hole Temperature; BHT) 23 €| AAkstg o, A
ZB79) B A 2591 10CS 2 gsto] A
Attt A Q- F3F(paleoheat flow)e] B L
F58 SIIAE £7180) H4EE ANt A
ZF 7P A8 =7t 22 H|Egto| E WIAME 9} Tradk
2 AESFHTHWaples et al., 1992a). H|EZ U E
HEALE O] A4S Sweeney and Bumham (1990)0]
A G W34 md(Kinetics model)S AR5}
Saelglon, RURS Bo) AN gt AR B
AolH 24 e B (calibration)she] 229

481

e REE 2T HAL Sl 7]
QoA AFEA o] G4 THL 2 sto] Jarvis

Table 3. Derived heat flow of each well.

Type II

o

»

N

Heat Flow (mW/m’) .
Well - Erosion
Name Maximum Present (m)
value value
Geobuk-1 83 55 300
Okdom-1 76 51 100
JDZ V-1 81 54 1800
IDZ V-2 76 51 100
JDZ V-3 73 48 100
IDZ VII-1 91 68 1000
JDZ VII-2 97 68 1000
10 -
B o Type I

Type II

©

o

Type I

$2 (mg HC/g Rock)
»

S$2 (mg HC/g Rock)
> o o

N

0

2
TOC (%)
Fig. 4. S; vs. TOC diagrams for the determination of kerogen types. A: Geobuk-1, B: Okdom-1, C: JDZ V-1, D:
JDZ V-3, E: JDZ VII-1, F: JDZ VII-2.
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and McKenzie (1980)7} A|A| gt Rifting heal flow
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Fig. 5. Heat flow history model required to achieve the
best fit of maturity in study wells.

Vitrinite Reflectance (%)

Vitrinite Reflectance (%)
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Fig. 6. Comparison of calculated (line) and measured R, (vitrinite reflectance) values (cross). A: Geobuk-1, B:
Okdom-1, C: JDZ V-1, D: JDZ V-3, E: IDZ VII-1, F: JDZ VII-2.
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FE AAFS AL

A=A 9] 7P EFof) flA]8ke A1 3
2 B AeE HHEY ¥R 3 v EY
O|E BRAFE W Tragho] EF25HA ZAIETH1H
6A). 12U AA|H o2 Hwof wet F7sh= Ao
< Ho|B R H|EZUo|E FIAMES} ThudhS 54
o] 0|83t AsE HHHS Gt =
2dg At AR-133 £5-139 4= ¢F 1,600 m
oA A58 A5H] 0.5%R0 ZEdt= Ao
£ Yepdth JDZ V-133} JDZ V359 A= 2+
ZF A% ©F 980 m, 1,800 mof|A] A A/d @A) A
SO 8 Egdl, £ AFE BE = T AEA F
A GARTAR] 0.7~1.0%R.0| HEL gt} JDZ
V339 HEZUolE BAES Ei= AR-1F
9 S=-133 433 fARR, o= o] AlFFEl
FYT A (depression) Well EAH5}17] Tl
Aoz BaE 2y 1). JDZ VII-133} JDZ VII-2
FoA= 1,000 mo| A H 22 {84 A o XY
st oF 1,800 mojl A= 5= AFAd DA o =23t
ok E3L o] AT E2 HE AT Y A
3,000m FZo|A 54 7kA0] A TAIQ] 1.3%R,
o] =5t F7] mko] @ Aje] st 1,000 ~2,000
m 17k f71EE0] A8 TEAIY 0.5%R0l =2
sk, ol g Yl o] X Fo| =2 E| X&) wh
£ JAEEE WS WiEd AR wdEnh
oj¢f T2 A E RUE Ai= HAS #AHE
HHE AlPFFo R A T2y Aoy, B =3 A| H]
E o] E AL 9] Bz FgFo A ot FtE2
A 2 stHh(Waples et al., 1992b).

43 1A 22a Ao

a8 79 449 AlFol tidt AFA2"
1D =4 Aotk Af Al2F 1D 272 o
EA Y A EAL AFAIAE oHIE ALE, ©Elpa
3= 2 At HojEe

AE1F, SE-13-2 A PR o = ElFo] 2]
e Pem oF 11 Maf g 7 Maof| 24 A3 3
gt 71 9 H4jo| ufEAte] vt = Sich AE-1F
o] H|E]u}o] E ¥hakEL= 9F 1,400 m oA 2
2 HA9AA BAE AIBRE 0.5%R.0) =Eatglct
(AE 7A). AE-13Y A LA 7180 Bl

2 FRata A9 SeIg A2 e 19k ey

119 &3 E4& Hol= ZejaA 0|19 54 71¢
5o 8 A, AFAS oA H S
St 9 AT SR04 HAE AR, 9AdE
opol @A F Hiofl A= e ol AYT o= T
et gelapae oF 24 Maf g A7) A8
om I % IR Foz Aol ALHI ek &
139 A LYY EA4L Ao s AR
S FAIY, ARG B A7l oleA 9 &
2 NSt 7] nfo] oA 2 AB-133} AjolE B
TH1E 7B). E3] A% 1,439~ 1,584 m 77k Wkl
ARQFel F=E-2 o 31%0l Eotbn, A E3H FHA
olal Eu FHE ¥ Ao = Yehdth(Cheong

~N

Age (Ma)

Fig. 7. 1D model of study wells including burial and
thermal history, petroleum system chart, and hydro-
carbons from a source rock. A: Geobuk-1, B: Okdom-1.



N
>

484

et al.,, 2002). AL-13T 5152 jEA =7} &
oF & A3l Bl 271 WA wEhukar, =3 A
ARl =Rt 2,000 m BHY 7+ f71E0]
A=A B 17} gol YERER o5 F Al 53
A B E deleas A7 Al (™ 7).
LE-537-9] JDZ V-1334 JDZ V-33-9] A
<Yd E AT oA H 2T 3A| A mto]
oA EHE= e G AR 84 ol
upol A& Al A Fo2 It JDZ V3%
= AE1E B S5-153 vV 2 A EFFol
W27] 2o o|2 s A E T3] Y= v
% ZA YepdtH( 1™ 8B). JDZ V330l A delse

Pleistocene

cccccc

Pleistocene
Pliocene
1000 ] u-Miocene

L-Miocene

20004
Oligocene

pre-Oligocene
30004

Overburden

Age (Ma)

Fig. 8. 1D model of study wells including burial and
thermal history, petroleum system chart, and hydro-
carbons from a source rock. A: JDZ V-1, B: IDZ V-3.
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o2 ¥ Uehiel 97]89) 44E B3 2 3
of ula} 7 vehdeh JDZ V-189) A3 s8]
AT oA R LA AFE U el £
71Ze] % A4 BAlo] ERsech JDZ V1F
of ekt 2] sho oA NE A=) At
gom, nlo] @ 4] F7]oi A%o] 712 Wt A4
WTIO] AE TATA e B Bl
Y8A). TR A A AAHe] 2 B o] ok
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Fig. 9. 1D model of study wells including burial and
thermal history, petroleum system chart, and hydro-
carbons from a source rock. A: JDZ VII-1, B: JDZ VII-2.
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Table 4. Input parameters of formations for 2D modeling.

Line Name Formation Begin Age (Ma) Chrono-stratigraphy

G 35 Pleistocene
F 7 Pliocene
E 15

Line 1 D 16 Early — Middle Miocene
C 20
B 335 Oligocene
A 45 pre-Oligocene
F 3.5 Pleistocene
E 7 Pliocene

Line 2 D 12 Early — Middle Miocene
C 20
B 335 Oligocene
A 45 pre-Oligocene

(expulsion)= BHAI31A] Q31 Qlct.

JDZ VII-1-33} JDZ VII-2-3-2 2 AlF35 Bt =
2 e wE e s Qe 2| @Rl w8keH
3l o] gt of gl 2 e 2 RE| Y] 7R
HiEE Ry QI 9). 29 99 e
SELEXRECESE FEERER SN EE
= 1% 4= Qlth. JDZ VII-13-3} JDZ V23001 A
7} %7k e Ao mjo] B, o]o] ek
A Esla] lgo] dolrtths AE AR, JDZ
VILTZoA gl of 33 Make] A7) A%
Po0] 450 AL oF 12 Mao] FEHE A, T}
Frax oF 20 MaftE HjEo] AR Rl om ER|71A]
T 2|&57 9lek JDZ VII2Z-L JDZ VI3 59
o o] vhEAlE meln) Rl olgt Aot %
ol 2 4 Q1zo] ThEALE °F3,000 m3ellAq 7h
TP AR Q18-S BRIEE 4 9l o] 1B A%
AE H g AR IDZ VIFLE ) 4]
AR ok 16 Mao] E18lA0] Hlo] AjZHE|gle
o FAHALE A4 9 o] 1l Sl ALK 9)

EETE

5. 2R}

rio

51 X2 4
2D 2EE oA T AR 9 AlF=F 2
271 asit) siAE gn gue uge s 7t

7] 322 ARSI W A FTe] |2 53

A, B T 22 Sl it AEE FAS st
AHstcHWaples, 1994).
2D Bl 9o A Thee Ao A

Z5ke B ut @ Line 13} Al 282 G557
B 94 WL g 7t=X| 2 JDZ V-133 9
3t Line 20]tH(1¥ 1). 271 2] gHAdu} -2 Cukur
(2010)of] oJf i E v} glom, 2 AfoA= 1
o] eHdu} oA S AnE 2D 2dgS 9tk 712
A7 2 g8t 10). Cukur (2010)= shdut
o] X&2 F 47)9] W7} Al (mega sequence) 2
TESFAL Y, & Aol A= AlFE A= 2He] tiH]
= 53 ZF 2o Uigt ARE F o A3t 2k
778, 6719 A& T = A&k

3 4+=2t/du} & Line 13} Line 20f 984 Z+
A% S9joll thet Al A= ook dut @ Line 19
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gt 2= A== ]DZ V139 A= E F8l 1551
et ATHE 1~3). QAL = ALY, AESH A
Yo|al o] 5 A gHFo] BHEE o] Yepdth( 11 3).

A 7709 Al F=Eoll thsf) AAIRH1D el At
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N
®
-
JIN
0z

-
r_}(_‘
éé

AR GBI WY fa 2
12 A3 Amnct Ze Fo] 243 Zolen
wl Yol HiETHGE TURS B
710 o oA F S| Ao FHH AT LB
AHsFHHKwon, 1996, 19 10). 13 <]
e dAdo] A1 UNC= 37 mho] oA &)
& Fg kS Urehdi o (Cukur, 2010), F7g3tol <fs) 3
A1E 39 HFA)= AFF9 XS esto] g
31} ©HH Line 13} Line 29} 2+2F1,000 m2} 1,800 m=
A1t ZHY W9 771& B2 Rock-Eval €
Eoll 793 T S22 TOCEES =3 Aol TAJ8te] 2
Aatd o A=A e M= 25t cHLangford
and Blanc-Valleron, 1990; Cheong et al., 2002).

(o]

]

o

PN ot (H o

(e g_u f‘i EIO
S o
k&

T
fu FN«

52 2%l @Ezl An}
2D BElFS A AA Y F2F B ¥ &0 uj &y 3t

lol

o

Aol A B EFEHJJ} HjE o] o] Fsh=
T F 2 183 A Fof| BESH= Tl |

F S 7HAIERE 4= Q). 2D B RS $18) ARE-
L?j/%ﬂ AR 2L Y f71E2 e
A=A et o] sfjgste A=A et M= 412
A2 n|u)ety] wjof| 7kA 23w 9 7kA o)
o FZF3ste] AR olF FAHLE &3t
13 112} 128 7+249) ek a) o+ Line 13} Line 2
of thgt 2D mde Aute]| w2 7kA Z3}E(gas sat-
uration) & 2AFHTH Ao T4 SHtEE= kA
7} ol ok Wk Qugit 19 11, 12).

b ut T Line 19] 3% 7= wl &84 =7} 7}
% 212 9F 2,200 moj|A] F 33 Ma-E] A= o] o]
F317] ARRITH ™ 11A). AAE €349 ff
22 2o o A& TA7HA] o] Fdhs FdS
HIth(2d 11B). WiE4 =7} 57kl uhet A, B,

00.?.}.'41_,
o

rLﬂ. e oZ rl

SE

10 km

1000

2000

Depth (m)

3000

4000

PseudowellA JDZ V-2

NE

10 km

Pseudo well B

Depth (m)

Fig. 10. Seismic interpretation (Cukur, 2010) and input diagram for 2D modeling. A: Line 1, B: Line 2.
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C39) 7k EEr} A4a)H Z7RITHI- 110, 11D). 5 Ma o] 5ol FAld S0l AP =3l
%7 vfo] 2.4 °F 100 mol ok AP HHE D Hzo] AEICY 1), E5F 19 11F) A 82
o] HolglAl, 4402 AU 7hie] o5 &4 Qo] HBleae] AR Tl LAY
ZTEr) 7] olol o Alo] AR Aol §71]  wel fEE/E Ak de 2AdE EE 29
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Fig. 11 2D model of Line 1 showing gas saturation through geologic time.
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Fig. 12. 2D model of Line 2 showing gas saturation through geologic time.
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Fig. 13. 1D model of pseudo-well A, including burial
and thermal history curves, petroleum system chart,
and hydrocarbons from a source rock.
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Fig. 14. 1D model of pseudo-well B, including burial
and thermal history curves, petroleum system chart,
and hydrocarbons from a source rock.
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A F5E 2 JDZ VII-153 JDZ VII-255 A9
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