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ol 55 AFEXY 2 EH Tl gt HE F2EE 2L o] & 7|8Ee & 3-D AfA|28 ndg)s
35t o] 2|9 9] A-jet 7kA0] HAat uijE, T12|al o] Fdt F Ao thste] EASHIT FohE B A S 9
2ASE TUUL R AAsGom, hH-540] EXTES ejste] B8] 119} 7} 34 A=A 2 HE
A§e} ka7t s AL R dEste] BAPE AASIAT 27 f718A L 7|EY AT ARET
EAEE aEste] 4% =ttt s Ao W2 o ARt 7t A EE G AFEA Y g
A= 7E=g(Joint Development Zone; 0|3} IDZ) 44T AZX|HO 2, 20 Mao] B2 9] X489} 7}A7}
o] 29| UYL ZHE HiEE o] A Y AFZLE o]F3HHTt IDZ 447 X9 ZAUA HiEE] o] L2
A§e} 7kae e ofn] AR Y] Sl I3l A2 HHF FER(closure) 2 o] F5te] YA E Gt IDZ 14
T} 2477 3 A QY| FEFEEE ARt 7pA7L Ho] A== A Foltt ool AYHE Hfet A
10 Mac]] 2 viE=|glom 2N siEE ARt 7k e A9 3522 olFste JA=Stt IDZ 1
279} 2417} HEE A 92 IDZ 44 A GHT) H-{e) 7kA 9 o] A H o2 A o]Fo XL AFYL
29 olg AF o2 =A et AL g B EQT) 459 Ho= vud F2 P AYE o=
Ao| vlste] 7420 Ao AH o2 W 2BAE o 5ot o Aol FUSIHE Z o8 FAHH
A5} 7k 9] o] Fo] FIFH Al7]= upo] @A A7]o|H ojuj= 3G A ] @ri¢te] FAE7] o]Ho| B g2
o) A9k 7127} AL FBHUS 7Pl ek, Teit Sel AT, ool AR ARk o2l
RS A2o2, WY SIS HE TN 452 7k2ot YAE AR 2 H

FO: 88, AFEA, A4, 71, A A2, mEle

Byeong-Kook Son and Ho-Young Lee, 2018, 3-D petroleum system modeling of the Jeju Basin, offshore south-
ern Korea. Journal of the Geological Society of Korea. v. 54, no. 6, p. 587-603

ABSTRACT: 3-D petroleum system modeling was performed on the Jeju Basin, offshore southern Korea to analyze
the hydrocarbon migration and accumulation as well as the generation and expulsion of the hydrocarbon, based
on subsurface structure maps of respective sedimentary formations. The lowermost formation deposited in Eocene
time was assigned as a source rock, for which a mixed kerogen of type II and III was input in the modeling of oil
and gas generation in consideration of the sedimentary environment of fluvio-lacustrine condition. Initial TOC
was 4% as an input, based on the analysis of the well data and sedimentary environment. The modeling results
show that a considerable amount of hydrocarbons was generated and expelled from the source rocks at the western
Joint Development Zone (JDZ) sub-block 4, where the hydrocarbons was migrated to the above reservoir rocks
at 20 Ma. The oil and gas in the reservoir rocks of the JDZ sub-block 4 are accumulated into the prospects with
closure structures that has already been formed at the nearby areas. Another generation of hydrocarbon occurs
from the source rock at the eastern border area of JDZ sub-block 1 and 2, where the expulsion of the hydrocarbons
occurs at 10 Ma from the source rock into the above reservoir rocks, in which the accumulation also is expected.
The generation, migration and accumulation were retarded at the eastern area of the JDZ sub-block 1 and 2, compared
with the area of the western JDZ sub-block 4. Based on the modeling results, it is estimated that gases migrated
laterally and vertically in long distance whereas oil migrated laterally in shorter distance than gases. A substantial amount of
hydrocarbon could have seeped out of the reservoir formations to the surface since the migration of oil and gas actively
occurred in Miocene time before the formation of seals. However, the modeling shows that the hydrocarbon could be
accumulated smoothly into the closed structures that can be formed locally by alternation of sand and shale beds.

Key words: offshore, Jeju Basin, petroleum, gas, petroleum system, modeling

(Byeong-Kook Son and Ho-Young Lee, Petroleum and Marine Division, Korea Institute of Geoscience and
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1. ME

LU S-S el ARRE TR0l B2
EJZEA] S| Al w2t A EA37E 44
st =4 | FU FAPE o] gheH, F3 o
EollMe BAA Sle Haztart s A
2 RYAto] o]2o]#] gkeh(Oh et al., 1997; KNOC,
2018; 1 1). 3 A A o] Fof| = ) tiEe=
o2 W2 S FARRE Al 57} o] Rl A o @
< A7t FAH oy ool AddH A
o k20 ol = Aujstgint. whebA] ojAls
&3] FEI A A7t FETFR AT 28-S
s HARRE RO ARAIAE e HES vk
S8 Afo AT olF, AAIS THEer 1

i)
fol
02

Hol= gAE o] B asltiWelte and Yalgin, 1987;
Magoon and Dow, 1994; Underdown and Redfern,
2008; Al-Hajeri et al., 2009).

HeA2Ee Bskeae] A4, WS, ofF, U
< o8 R PHE BE AW 249 BYE T
oo sk ApeiA] Al2EloR HelE, o]S @
20} 35 & FHER ohet A2 2 olafst
ofof M5} Fhart EABHE §RFEE B 4
S tHMagoon and Dow, 1994; Han et al., 2013). T
gh AFAAEL =4 dell 22 g FPeeR
o Fska o 2 JojE Aol n g, el Bl
H F240] B ZFEET gow], 4519 iF
= Hrle] 71 R 2 = AR5 T QIth(Ahlbrandt ef
al., 2005; Underdown and Redfern, 2008; Gautier

<
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Fig. 1. Location map of the Jeju Basin and the study area with pseudo-wells (modified from Oh et al., 1997 and

KNOC, 2018).
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et al., 2009). F|Zoll= Al Y7kt -2 v A S ©a}
4 o] Q2L AR Yo R Bl wet
A FA2He Hd2 vAF AP R E S HE
)31 Qth(Jarvie et al., 2007).

Sokee] A4, o5, WATHL g ol st
£ ALY RERL AGAAEE BASHE 7
Z} £ "ot Welte and Yalgin, 1987; Wygrala,
1988; Welte et al., 1996; Al-Hajeri et al., 2009;
Hantschel and Kauerauf, 2009). A-5-A|28] 28
Boll gl A7t ZAA AP EIL AFSolA
o] T & FAE = A S S o2 Bt oy
2} A AAHE F8to] AIZHE e 2% A3 4= Q)
7] dizoll, ©3krao] FERI G oS5k T v
A A Q1 ot

2|2l =W tiE5ol disiA® 2ol &gt 4
A" B4 o] =88 5] o] gt (Lee and Son, 2007;
Kim and Son, 2013; Son and Park, 2013; Lee and
Son, 2016). &3] Kim and Son (2013)2 553
A9 55& 55 sfdstes vty def
55 AlF=EAl ol thste] 7]&9 Al 55 A=} Al
33 790 28 B3 249 A4 A=E ol
sto 4412 1D BeYs 2D RERE 53
Sl gleh e} o] ATEL AFBA ART T
HO| SIS iAo 2 stof o] Ro|A 7| wjzol
S3lpa0] A ojFo] tigt FEE ATH 5
e} =S, 22 AlF= & T) a4 of ofsf
A AR D ARRA LN 2 0] HWEo| A A
FRYE 7] dizol AlF-EA| 9 o= FoflA] oA
AR7F BAE otz olFHAUETHE A=
AFALEE A & 271 it wEkA 2
Aol A=715Ee] 3-D A{A|AE 2Egs
AAste] AT A] AA o gt B A Al
g2 sjetal izt sk

A AR L AT L AFEA] oA 7] &
54 B9 SRR E SRSt AlFEA HA
gt £33 AESL2 = (subsurface structure map)
£ A2 vl Qrk(Lee et al., 2012). 2 AFoA =
o] YETEE 42 E AH§3}e] 3D {449 B
WS Ao 2A TEeAE AR Ao
3} 31 Beleart o) a4 R A E XL vl n
2 skt E3t, A|Elke] 3-D mYRRE Bl

48 Rk A e AFFS WS

AfAI2E B Aol 7MY AlFEE o
Fo 2 B4 91X diste] AAlsk= 1-D 2ds, g
Ju} Al S viRre = dAdte] tiste] AAsh=
2-D 2dg, 72|31 45 FR % (subsurface structure
map)E Ao 324 F7tel tiste] AAJSk= 3-D
zEg)o] QJtiAl-Hajeri et al., 2009; Hanstschel and
Kauerauf, 2009). &-A|AH RS uigro 2 2
sholT ALIE 4 Qs AFAI2T HAjo] o] 2olH
of 5} o] % SlaA L ol Kool chat P
29} 273 429 40] BRtrh(Lee and Son,
2016). 3 AGAIA ] 2EPS YA =L
A E 22} HolE 2 RE ol At Y
g ke AR o2 355k Bgo| TaZlolthWelte
and Yalcin, 1987; Poelchau et al., 1997; Welte et al.,
2012). el dast Aue 54 2 XSA, A E
R, QAL 971 Rl A, T A A o
3 AEAR, 7 B3] YETEE Solth 1
it o9} 22 ol YAt R (e 4
ALY vl EA A&7 0)7] w2l AA|= 4=zt b
olel &= AHE =g, ThaeE, AL ATH
o RK 5 ZAE AR o] Ao
Aoz &3 Aot Oh et al., 1992; Kwon et
al., 1995; Lee, 1997; Lee et al., 2012; Kim and Son,
2013; Lee and Son, 2016). 3t4H, o|& X729] A1F
A& SE57] sto] AG3ALY v AERES
k7] = sttt

B2 AA| A 9] FH A1 A58, o, WAS
7 X3t QJeiale 3-D o] @Eh olF 9
A= BA AAE = 45 2% (subsurface
structure map)7} 2 a3}c} AA A0l AH-FEA] Z
LB R S Fe Aela Ftsto] 4
& PREE e Hol B2 AAE arom A
% P2EE 2ok A9 ol S8BT T8 Lee
et al. (20122 AFEA] AAE o % 72
TE AT vl Qlof, & AFtolAE ol & AMESt
3-D M {A|AE mEllgS AABHAT) o] HEtE
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o

Hl

EE= AI7F F-R = (time structure map) 2 F o] Q17]
2ol AA9] HE2 s 2elo] R F. o]
£ sfslel 7o) N2FOR HE 4% WEE 3
S5t AlFEA A ol 283t UA A4
T2 vE HE5F-2 % (depth-converted subsurface
structure map)& 2MJsSitt. o] HE2E=E GMap
plus 12| T2 WBste] 4gA4T BT &
zEgolo] Astel 3D 2AHE AN T
H, AFRA 9 71E AFsEol et 1-DEE-o]
Kim and Son (2013)0] Jate] 2885l u} gic}. o]
A7) ATE vhEo = sho] o]¥l AN 494
XA ¥ (pod area E= kitchen area)ol] 7FAA| &
(pseudo-well)S AA3s}t] 1-D RS A
24 A AA o gt A58 wiEe] digt &£
4 Sastsict

G A|AE mEF)-S- 95]e] Platte River Associates
(PRA)AM] BasinMod® AZEo] 1-D9}3-D =&
& Ag3tet BasinMod 9] 3-DEE-E BasinView
g x ) BasinViews= 2E 18| 5EAMA 4
e 1-D BE e Saeho 24 eheiedo] 44T
WEL Adtel, Bhelas) oL AETREe)
A NS BELt F8E Altsto] 7HAERITHLee and
Son, 2016). BasinView—= €83t 32} x2-& &
ko2 k= 3-DEYo] ofy7] wigof o5 1-D &
9 (multi 1-D) ® 25D ) Ty} me
SE2 450 A, o, WAL ANt 743}
S QoE 2 FTZo] Wol ARE L Qlrt 7, 3-D
BUY ATE o2 sel Badio] YA
o 7MEAIFEE 25t 1-D AFAlLE 2nElY
& stk

mezlo] P gk 1A QRS Kim and Son (2013)
3} Lee and Son (2016)©] Easy %Ro &a1g]&o] 23]
H|Eg|U}o] E JIAE (Sweeney and Burnham, 1990)
23 358 B9 RSl YJsach 444
AL B84 (kinetics) ZE2 ARE-31o] AAFSHR

ou), 2Yeko 2 RE BB iEEE A7ls
FE BERATE LU U FF FuIR(2R0%)
el

= A o vijEo] dojdth= 92 % (threshold
method)& ARE-3t A4t THBordenave, 1993;
Welte et al., 1996; Okui et al., 1998; Lee and Son,
2016). 442} 7429] o5& ThA 9] Y (Darcy'’s
law) & A8 SAMIAS AHgStel Asksact

i)
fol
02

(Ungerer et al., 1990; Welte et al., 1996).

3. Exjue

HI

Seutet ol hE ol RESE AZRAL 5
Z=3) tj5-5- 4| (East China Sea Shelf Basin)2]
&5l g, =W AREARE s 24 H 4
B, 58, 6278 18]l SA-F-E7H S (Joint
Development Zone; JDZ)ol| 234 &A™ 1,
KNOGC, 2018). o= ol A= =5 87 59 A4
HALE 9Jet A3} o] 2olRl it ik, AR 7|
9] 412 70-150 mo|w] H| A F FFEHO
2 ZojR|= AFS BAtHKwon et al., 1995;
Kim and Son, 2013).

FgH oz FF8 fse £4 A9 2H4]
ofgh, HFYT, AW 4T F2AE| IE
e o ol F7|ulet7 oA B A Al7]of &
Hagol Qolgron o| Qlste] 2|7-e) 9 vk
g7t A=A (Meng and Chou, 1976; Li, 1984;
Jolivet et al., 1989; Zhou et al., 1989; Lee and Son,
2016). o] A H& 7] ST aLA|oflA] A 7] ufo] A
o ol2&= ¢ M) ALEHP e At & vk
Aol EjFEo] FX = ATt o] F 7] uto] A
o= FE2HH o] WSt EA A o S5 4]
FAgto] WEstA H Utk A7) Ego] A o] &7
g A7 = F9 A Mgl ol on s
o= Qlste] Ao}t 22 th 55 Tgo] =3
tH(Zhou et al., 1989; Lee, 1997; Lee et al., 2006;
Kim and Son, 2013; Lee and Son, 2016).

AFEA = #A] 715kl 3 g3 (listric fault)
o A5 Lhehte] 7] nhol 24| HAZolAE
$23} o8 AR Bl WekEo] Yrk(Yoon
et al., 2009; Koh et al., 2016). T3}, A|FEZ] SAIE
(depocenter) o4 &] F E|ZZ F7Al= 5.5 km o]4+
o2A Ul T AO2 AN T 3lck. HH 2o
Zs} A= SN2 s =71 FARHOh et al,,
1992; Kwon et al., 1995) 222 AFollA= o A2
9 2] 21 ITH(Yun et al., 1999; Koh et al., 2016).

EA WY B2 G} FAlol $7] o A
FE SAEHEC] ISR EHE7| AR
7N o] ZE|TA|A F7] uko] A4 7HA] X &E
& & A7} (thermal subsidence)2 3 93t 514 2
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Table 1. Major input for the subsurface strata defined for modeling 3-D petroleum system.

Initial TOC and  Petroleum System

Formation Name Type End Age Lithology Kerogen Type Element
Plio-Pleistocene F/D 0 SIt10%, Sh90% Seal
Late-Miocene F/D 5.3 Ss45%, S1t20%, Sh35% Reservoir
Early-Miocene F/D 15 Ss45%, SIt10%, Sh45% Reservoir
Oligocene F/D 23 Ss40%, S1t30%, Sh30 Reservoir
Eocene F/D 33.5 Ss20%, SIt20%, Sh60% 4%, 50%II1+50%I11 Source

3/ HHE9] H2E 7Fs81A 3FATHKim and Son,
2013). oAl A719] AlFEAE AT S48
olfout SelaAlol= il o) sjdeHe=
Hold AHr= dF yepdth 27| ufo]eA9] &
712Fgol 2ste] A S0l dEEHeH &
2to] @A o] e = thA Sl &Jste] e
o2 v Ao 2 A= 11 QJrh(Koh et al., 2016).

4. X 7|4 3-D MFAIAH 2

4.1 X2y

SJolM At ulet o] 71 Al 8 2 4
oof| T3t 1-D2} 2-D A-FA|AH ZE=-L Kim and
Son (2013)°]| 2Jste] =34 v} glow, 1 Avk=3-D
mdgo] g do] tigt 57171 =it 3-DEA
2 AIFEA Y o) Lol A A {8} 7hATE A E L
HiEE o] A F{3S et 54 9 £ o]Fs}ho] of
Hof| A= =R et P2 Al- s o2 Hof
Z 4 UtH(Al-Hajeri et al., 2009; Hantschel and
Kauerauf, 2009; Lee and Son, 2016). w2k -5
of 7kA7F A7 WollA A oY 2 o] F3te] of
L Ao A =AE & S 7] el H2e A4
FERAbIA F2E 2t Bol AR Ut
(Johannesen et al., 2002; Huvaz et al., 2007; Kuhlmann
et al., 2011; Kuhn et al., 2012).

A=A et 3D mEYe] 7] o2 AR
e at A oA TR U w7 EA
Al(megasequence boundary)E wzt 2433t A|7H
FZX I (time structure map)©|th(Lee et al., 2012).
A2 T Aol LRIk Sfo] 72 &
A& AR sh= 3719 Al EAT} AR EH e, 2%
7o 2 BE A WA AlHLE of| A9 S 3A)
B &S0 2 M H) B3, £ HA AlfLE Tto)

QA EAF, 2L uiXY Al fAE EEole-F
gro| AEM| 2 4 HtHKoh et al., 2016). o]5 E&
FY AR ER FBE AFFY SEARE o]
Slo] =& FAEE s AFRA A Ao 28
sto] AR HER FA|E= ASFRE (subsurface
structure map)E AZFIA0H, Srof|A] g3t Biet
Zo] o5 AEF2EE G-map Plus WO 2 H3}
3} BasinMod @] BasinViewe] 83}t 18]
U ASTE2EE g5 33l 1 &, vI8AE
L2 Fojug BiE, AYd BE o] dRE EA
399tk BasinView AZE o] Aloj| A X 5=~F8
slou AT E0] 7159 FAZ T 4L
E7Fs 83tk wabA] o] 213t v AdA] Q1 Fiof 7
AZE ALFE = ST oA AL she] gt
HiASRATE 3 &2at-of @A E|23-S BasinView
9] AF& 7= AMEste] Z2| IAFI o @A
FL2E plon, ulo] e A|F-E 7] wlo] 2 Al
7} 7] mlol e HE0 2 Belssict. oA sof
FH02 57)o) B3] i) AEe] TE A%
FEREES BT 5 glon, 7 B3 gt
Atk o SETHE 1), 9% HHZL o
o2 Urol3l7] tjol ATt A%, A4, o), A
g AT 93 WA 4 gick e 9]
B AETEEE 7REe (372 AES v
ShL 9] el FelH2) A9A4, ol WAL
7N 8teh= 3-D AfAlAE R o] £-83 A=
ojct.

Tt A of| SJshH A|lFEA| = o LAl 4] 1t
ol 2] ol =iz ek X\ 7o) B ¥Ex| 7 ol 5}
2 AV (fluvio-deltaic) B2Vt 5HH-T4xfluvio-
lacustrine) E|ZA}o] & A 5tHKoh et al., 2016). o]
2N E|F ol A Y QAL (parallel reflection)
o] Wo] QIR &=t oli= T o] EFEo| ot
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o

Hl

T EAE Aer Holn, I (rifting) o] of @A
B A &2 11 39 S aA-uto] oA Bl EHT} o]
4 E1go] Yol HAHUS o2 A7) &
N Z27)0l= FHiA AP e =4 GAd He 1y
skl ool MY HAEe) §elo] BREE A
oln} RegroR WS THsAo] e o,
Aef g 2719 ARA| Aol Yt 2 Hate
o Fae Aon 5471919 Felee] ekt 9)
o}, olok e ZUFE opAlole} BrtoAlofe] it
AT Y EA oA Hg WAEIL rH(Zhang et al.,
2004; Doust and Sumner, 2007; Hall, 2009; Hao et
al., 2009). 9-2ugl FHLA G FE, FHZoA
HHE 558l £ 749 ZU2 25 ol2A
Zolu), YERe) 9 499} FlAE BE oo
AEollA A= 3L QItHZhang et al., 2004; Yang et al.,
2011). weba] 2 AFollA = 71Nkl FEska 9l
= olon] HAEe Fa 2Ug%oR A58 3D
HgAl2E mdge S5t

AFEA = 5pA-E4x(fluvio-lacustrine) E|2A4F2]
THUFol AT A o2 HRlt o] 274 £7]
E(algal organic matter)a A&7 571 &E(plant
debris)o] 2% EAT 4 9l Bolth. 274 £
7122 AR Bl 13 AR g 12 A5k 5
931 A4 o] je Ak Ao 5
FA | E4" 47152 ARA e [0 2 st
She A2 UBiA frou} BE B4e A2 Aol
] 1Y & &= glthe Ao] 2o A= st
(Peters et al., 2018). AZA Bt Folltk &4
o oJ3t =4 4= ZH(HI) o] 600 mg HC/gTOC o]A;
9l 79 EFQ [0 2 9l 300-600 mHC/gTOC
o] 79 eje) 12 Yofaich. AF-5A) AZA|20] 2o
g B4 Ayl 4214 ZHHI) o] 600 mg HC/gTOC
o5l A Al8ka QItH(Kim and Son, 1913). E3
59| 55 4| (East China Sea Shelf Basin)
o] B0 Ssh AFRAL FIH o2 2 )
B4 FHRY opy Bo] SR e Ak
t}. o]9} 22 EA A A EHH fTES A=
A E1) T} A=A ek T2 Askeo] 7k Ao
Z 4 A Qth(Peters et al., 2005). wrEhA o]t 7
< HHgE S 1 o Syt de tiE5
M o] 971 EES A2 bl 19} A=A e
M7} Ae Ao Ak,

i)
fol
02

2 AFollA= 7Rk HEstaL Q= FsH Y
oA ElFS5-S LU R Tt Tlea Ay
A& ALsl7] fleiA = il E8 3 n)ds 2
o= 7L SAE 7" 2gko] D asithUngerer,
1990; Peters et al., 2018). I} 7R 2] o 2A|
Zoll izt njds 2L NRE €= AS BVl
sie}. weba] AR AlkkS flete] Az EQ oAt
o HEE A=A 7YY AE dgste] /A4
< Akttt &, A=A ek 112} e 117} §igE
A ZA = o] Q= AR U EAE ARESHe] 4
8T E AABIATHE 1). AF2A] AlF3olA
Z2A4H F571SAZHTOC)S el SaA
oA 1-3% 2 A Uehue 4%7F 9= 2= 3
tH(Kim and Son, 2013). 0|9} -2 TOCE=HFS 118
st Z27]5-718k4 E8F(initial TOC)2 4% A=)

2 7oz AZbEL, teby 2UNE e 2
7] f71ek2 S 4% 2 AIBHeIrh(E 1)

7t =2 30] LA Aol et AR 71 A
#3594 2 4 9k Do AREAL) A%
FTE2 7I5ko] =2 §7|H ZoA A|F7} o] FolF
7] wiZoll Z+ ]34 Z9] o &S & glok wet
A N2 ARE TR e 27 £57 5
47 eAste] BasinMod AT E go]of| 4] AAH
S AT Sl 2 113 AL YRASAHE D).

299 o] §7120] Ao vskeln Az
Ao Tha] Bl sfsl] Sleia s gt
2 =0} e ol Eesiolof ojn, SEE 7]vkl
A 2eko = 2GR (heat flow) o] Ju=|A Hck. ot
RN L PR EE S SRR
$ Fasith dAe) ALRFL A2T LEany
AREE 2 QAT T2 o] ALRFE HEfolE
HRALE hS AFEElo] ST BURS Sashs
R A mElgd 4= Qlok AFEA AlF=F9 H]
EfUolEE AMEH 2| EF 2 F-2 Kim and Son
(2013)3} Lee and Son (2016)°]] &J5}e] 4=335 v} ¢}
o} & AtoAe ol5o] 3t mdn BRI EEAL
£ 2Este] A gAL BdS A5 en, o] 3-D

AfAILE HEYS 9ste] YA 2).

42 3-p 2g2l Hn}
AfAIAE 3-D RE S ZAYNA A5t 7}
= O

271 A= AL v E = o ;q%‘ o= T2t ol 5t &
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AE TR BHoE Bk ofe, AHE e R
= Hoj7] wjZof] AMEAY 4-D Belgolgiale T
3 4= 9ltH(Lee and Son, 2016). THekA A4 432}
727 AFE WolA o= A7)0 o= WMo s
o|FHL, o= YA FEFFEE FAHT=AE
58 5 3, ofof] wheh AA| Af ghAbell A -85t
Al A= Sl (Johannesen et al., 2002; Huvaz
et al., 2007; Kuhlmann et al., 2011; Kuhn et al.,
2012; Lee and Son, 2016).

oA AT Hiel Zo] AlFRAI= ol @A A7
of| 719HtS Yol F71=0] SHI BTl HAE
Ao SAEER o AT TUYFTLE AF
sto] 3-D 2dRS st E3L, o 2AlS ¢
o HAH SPINFTE ARLFTLE sto] ZdF
< 7353t 3-D 2y A= 19 3,4,5,6,7
off EABFATE 17 32 ZUUT ol A A= o] Hf
SH Ao 7EA7E ZEY ARG AR o F
=] AFZ WollA o BA ol5E o] @A) ojrof
=)o} Q)=7He AR AT BojF= Aolh. 1
Toll 4 vl B2 3o HEE BAS}E 449}
7hse] o] 5L AT} g 1 Ao Lt
Wich, Tol A 2 2 2 Qi le} o] Aok 7k
L AATEABTA(IDZ) 44070) AZ, T2
I 7P7hE AT 14878} 247 Aol ] A =7t 2
L of| 2Rl ZYYF(pod area E& depo-
center) oA A= o] 9] S| aA| AFZNA
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Fig. 2. Heat flow history model applied to 1-D and 3-D

petroleum system models.
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oil migration pathway, Pink line: gas migration pathway.
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Table 2. Major input parameters for 1-D petroleum system modeling of Pseudowell-1.
Formation or Begin  Present Eroded . Kerogen Initial
Event Name Type Age  Thickness Thickness Lithology Type T(())C
(my) (m) (m) (%)
Pleistocene F 2.5 393 Ss15%, SIt5%, Sh80%
Pliocene F 5 340 Ss19%, S1t30%,Sh50%
Late Miocene H 53
Missing E 6 -500
Deposit D 7.5 500
Late Miocene F 11 145 Ss45%, SIt20, Sh45%
Middle Miocene F 16.5 817 Ss54%, S1t8%, Sh35%
Early Miocene F 23 695 Ss54%, Slt8%, Sh35%
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Table 3. Major input parameters for 1-D petroleum system modeling of Pseudowell-2.

Eroded

Begin  Present Initial

l;%ré?l?ul\;:lmoer Type Age  Thickness Thickness Lithology Kc;f;)pien TOC
(my) (m) (m) (%)
Pleistocene F 2.5 422 Ss15%, S1t5%, Sh80%
Pliocene F 5 335 Ss19%, S1t30%,Sh50%
Late Miocene E 53 -200
Missing E 6 -500
Deposit D 11 500
Late Miocene D 11.7 200 Ss45%, S1t20%, Sh35%
Middle Miocene F 16.6 258 Ss54%, S1t8%, Sh35%
Early Miocene F 23.7 340 Ss54%, S1t8%, Sh35%
Oligocene F 36.6 500 Ss40%, S1t40%, Sh20%
Eocene F 50 1888 Ss20%, S1t20%, Sh60% 1150%+11150% 4
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Fig. 8. 1-D petroleum system model of pseudo-well 1 including burial and thermal history, petroleum system chart,

and cumulative hydrocarbons through geologic time.
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Fig. 9. 1-D petroleum system model of pseudo-well 2 including burial and thermal history, petroleum system chart,

and cumulative hydrocarbons through geologic time.
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