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Margin of the Ulleung Basin, East Sea. Journal of the Geological Society of Korea. v. 49, no. 4, p. 453-471

ABSTRACT: 1D and 2D petroleum system modeling was performed to understand generation, migration and
accumulation of hydrocarbons in the continental shelf area, southwestern margin of the Ulleung Basin, where
natural gases have been commercially produced. The 1D models indicate that the natural gases found in the
sandstone reservoirs are derived from the effective source rock at deeper strata than the total drilling depths of
the studied wells. To model the generation and migration in 2D sections, the strata of the effective source rock
were set at depths of over 5,000 m with Type II Kerogen based on the 1D results and other studies. The 2D models
were performed on two seismic lines, which traverse Dolgorae wells in the structurally deformed zone as well
as Gorae wells in the relatively less deformed zone. The wells are also very close to the lines. Natural gases prevail
in the 2D models, which show two phase expulsion of hydrocarbon. The hydrocarbons from the first expulsion
were seeped out to the surface because of the absence of regional seal. The hydrocarbons from the second stage,
however, were accumulated into traps of anticlines that were formed by compressional stress at 12 Ma in late Middle
Miocene. The second phase hydrocarbons were accumulated mostly into the Gorae prospect area because regional
seals prevent the hydrocarbon from moving through the upper strata. Additional 1D models were also carried out
on two pseudo-wells that were drilled up to two pods of the source strata. The results of 1D are consistent well
with that calculated on the 2D section in the manner of generation and expulsion.
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Table 1. Input parameters for 1D modeling.

Ik

e
Hl
=
=

H>

Begin age Top depth

Petroleum system

Well name Formation unit (Ma) (m) Lithology clements
Pleistocene 0.9 0 Sh 100%
Late Pliocene 3.6 720 Ss 100%
Gorac 1 Early Pliocene 53 870 Sh 100%
Late Miocene 10.5 1010 Sh 70%, St 25%, Ss 5% Seal
Middle Miocene 16.3 2130 Ss 70%, Sh 30% Reservoir
Early Miocene 23 3710 Sh 100% Source
Pleistocene 1.6 143 Sh 70%, St 10%, Ss 20%
Late Pliocene 42 320 Ss 65%, St 5%, Sh 30%
Gorae V'  Early Pliocene 53 500 Ss 45%, Sh 55% Seal
Late Miocene 10.3 700 Sh 40%, Ss 60% Reservoir
Middle Miocene 16.5 1650 Ss 55%, Sh 45% Source
Pliocene-Pleistocene 1.5 221 Sh 30%, St 20%, Ss 50%
Erosion 2.9 -
Late Miocene 6 640 Sh 15%, St 5%, Ss 80%
Dolgorae I  Late Miocene 8 1240 Sh 20%, St 10%, Ss 70%  Reservoir & Seal
Erosion 9 -
Late Miocene 13.8 1820 Sh 40%, St 15%, Ss 45% Reservoir
Middle Miocene 17 2500 Sh 55%, St 10%, Ss 35% Source
Pliocene-Pleistocene 3 385 Sh 70%, St 10%, Ss 20%,
Erosion 32 -
Dolgorae II Late Miocene 8 1035 Sh 65%, St 10%, Ss 25%
Middle Miocene 12 1630 Sh 90%, St 10% Seal
Middle Miocene 16 1990 Sh 70%, Ss 30% Reservoir
Middle Miocene 21 2335 Sh 55%, St 5%, Ss 40% Source
* Sh: Shale, St: Siltstone, Ss: Sandstone.
Table 2. Input data of total organic carbon, pyrolysis, and vitrinite reflectance.
Depth S2 HI
Well name Formation unit intelrjval T%/C (mgHC/  (mgHC/ 1:‘(“:“ (le;
(m) (W%)  GRock)  gTOC) (%) (Y6Ro)
Late Pliocene 720-870  0.28~0.63 0.1~0.36 27~61 422 ~435 -
Early Pliocene 870-1010  0.14~0.74 0.05~0.32 20~116  400~465 -
Gorae I Late Miocene 1010-2130 0.04~1.02 0.03~1.49 30~275 404~466 03~0.52
Middle Miocene 2130-3710  022~2.06 0.07~43 25~203 426~445 0.39~0.57
Early Miocene 37104229 0.31~0.78 031~1.07 72~137  438~458 -
Early Pliocene 500-700  0.14~098 0.08~043  39~65 422 ~428 0.32
Gorae V Late Miocene 700-1650 0.37~0.89 0.15~0.80 35~100 417~436 031~043
Middle Miocene 1650-2637 0.33~0.87 0.22~0.90 72~112  425~442 0.39~0.56
Dolgorae I Late Miocene 2600 045~2.68 024~194 2892~7239 418~436 0.65
Middle Miocene 3500 0.02~197 0.02~234 4.61~272.1 418~477 1.28
Pliocene-Pleistocene  385-1035 0.18~0.58 0.11~044  52~76 384~403 -
Late Miocene 1035-1630 0.25~0.56 0.2~047 50~84 387~426 0.24~0.48
Dolgorae II Middle Miocene 1630-1990 0.54~098 0.4~0.64 56~92 421~434 0.49~0.53
Middle Miocene 1990-2335 0.53~0.87 0.39~0.86 84~116  423~432 0.50~0.61
Middle Miocene 2335-3230 0.46~0.89 0.34~0.54 54~140 426~443 037~0.75
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11, All wells indicate type III kerogen.
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(2008)= ar2f Il A A|FTE 7HA L] Hasda
24 AL HE U] E RRAE 2dof tf¢ist
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Fig. 9. Possible depth for effective source rock pre-
dicted from maturity model and carbon isotope data
(Modified from Lee, B.-R. 2008).
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Table 3. Key input parameters for 2D modeling.

T

Formation Begin Age Chrono- Lithology Petroleum

unit (Ma) stratigraphy (%) system event
Floor 0

M Pleistocene Ss 90%, Sh 10%

L ‘2‘22 Pliocene Ss 90%, Sh 10%

K 6.3 Ss 80%, Sh 20%

J - Upper Miocene Ss 90%, Sh 10%

I 10.5 Ss 90%, Sh 10%

H 125 Ss 80%, Sh 20%

G 13.8 Sh 100% Seal

F 15.5 Middle Miocene Ss 90%, Sh 10% Reservoir

E 16.5 Ss 80%, Sh 20% Reservoir

D 175 Ss 90%, Sh 10%

C ' Ss 5%, Sh 95% Source

* Sh: Shale, Ss: Sandstone.

H|o|E A ZE AF5}o] tholoHEz=o]=(diamondoid)
RES B4 sh3lem o]& Fote] Bl A
Hol| A WA == 7k Ao EE AAJAIX 44
U= 5793 vt Sk tholoRE o] =(diamondoid)
£ HPA0|E Yol EA4 5= tho|oHE =9 B3t
TF-2E 7 57180 tHChen et al., 1996; Dahl
et al., 1999). 2Hgo|Y THHL} =2 2=
AR A] 937] w gl SUE AT = U= AE
X #E(biomarker) A9 SR o] &1 Q)
ttojolR = 0| = (diamondoid) 4] Aik= F3l 7t
2 QA0 EE AT Y] slgFEFolu &
Ao A E A= 2= A ARt o= F3 7k
Aol 2Afs= 7HAE BT ZEE2 B4 34
Z719] 3Aolut s e olA EFE f71= 7Y
o A=A g 1Y 7Hs3= AlARR

5.2p 2elal

51 X2 4

2D H ol =23} RO A E|HEQ] viE
T3} eslaao] A, etslaeao] o| 5t A2,
gl art JAHE R 58 ZEHgt(Waples,
1994). 2D =S 93t e dul g QA Y9S
HA-B5 Wgko 2 712X 2= &4 Line 13} o] &
2| 02 WA}sk= SA4] Line 28 A G tH(1H
1). Line 12 A A9S ZA E5-HA WFe=

EelT Qlov, vmy FEEE) Gl AL
upAg A elah Wgel Ast A olo) AAE wet
7PA 7Y2A 231 Qlth. £3], Line 1 F=¢joll= 53H
ZhaR@ o I 2 V, S [ S 0 A=
o 7V A8t Gltk. Line 23 BEAHFE
ko 2 ofgh Mgiel Ash) Mg E AL vk
SRR

HAFA L B2 Aol Ysto] g/t FA4]
7} ATLE|gl oY, o] AL AL Lee, G.H. et al. (2004)
o] et} Aol A AAE 127] A4 HAS 2D =
S 93 7| 2AR R ANSSIITHE 104, 11A).
S 2120) Aol et et BhlEe) AlEt
GEF A (two-way travel time) 2 YEFEZ A3
T ARE Bl AEAZ A A= vhpR
Zk 215l gk EZA71E sttt 24 359
E|ZA]7]&= Lee, G.H. et al. (2004) 2] gt u} 34 1}
Lee, HLY. (1994)2] 1A= o] oJ3t SHT-2S 27
sto] Akl AIZFSA @ AYsri( ™
10B, 10C, 11B, 11C). Z} X|&A A Ato]e] 7+ 2D
S Sf3t AR Agelch. 5, T
A % 12709) FATE Lol Ag3ka Holsa
on Z}7+0) FATERof gt A HAAHE A5
o}, T2 ARLE $fstel 2D Teie] 4% T2)=8 50
7Ne} ZUE=Z egith

WA L oA A Aot E 1 o
25 ZarstrkLee, HY., 1994; Shin, 2000; Cheong,
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2004). 2D EHofA = A8zt oS stz o
291t o] 2| & ARt o) 2gte] F Alio| B AL
A} o] At EHEEA S A ATHE
3). AgAlLE AZEgol Qleie Egtulge] ot
2} zkzto] 7)20] et QH B S ARKRICHWelte ef
al., 1996; Hantschel and Kauerauf, 2009).

WA 47 A F=Fofl sl AAIEH1ID Aitof oJstH
AFF W UYL A9t st e =9
O ZAOlA viEe] Yold A= W ol '
st YA SROlTh U5 AIEF )] A
AFEolA WA D Qs Bkt AdAol =9
SEIUGL 2T AT B} 2L o] AT A
ofe} BHEDE TBSAS AN FATULE
5,000 m xc} a}5e] Azo] AT 4= olrk. e
2D 4" ©ellA ¢F 5,000 m A=l 2Ash= 27]
JWYH C3L fEIAGOR Ykt &
T LU A9 Aol £7] mho] oA o) e 4
o FAL ARIFES ARZOR Yt olF
5 A1) AF9lell EA1s10] 37 nlol 2 Aol 42
o] AT GF= B2 FU L2 Jgsiqich

AZ3e) ol AY A% ) AZAE E e
[lo]c}. Z=jut ol A A3t upet o] Fai7t

TWO-WAY TRAVEL TIME (sec.) >

w

e
=
£
=
@
a

X Distance (km)

Fig. 10. (A) Seismic interpretation of Line 1 (Lee, G.H.
etal.,2004), (B) depth and (C) age space inputs for 2D
modeling.
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279 ZdN0lE Yol EAste ool ko=
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oA A= 7k AWACIES APAZ] 24
HS2 A e TS 2100 HAEHNES
A A gtcHSon et al., 2010). o] o] A Ho| A 7k}
A0 ES AEAR Y A=A 8 I
A& ouldtt). wEhA A=A o =R E o] 584
<= Axtstz] $17t 71d[E ¥4(kinetic parameter)
24 A=A g 119 ¥E dHsiih

S S 12 1 1, 2 V, S [ S 1
AFE Bs Sk & 2ol °F 100 kmz &+
AGS GA-EFYFer 7I=AEHAE 1). 9
HAE A A2 A oz 22 M o] AR e
o AR 27] AFo] ule- FAA EE = AT
2 10). o]AL %7] ulo] 2420 Ma)¥E] %7] ujo]
A 27](15.5 Ma)olli= whe g7 ZHg-o= s
o] Zlom W A E0] 3w M= AR
Z1zA 07 27] ulo] A $7](12.5 Ma) 2 37|
mfo]l @Al £7](6.3 Ma)7Hl= @S "L BE
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X Distance (km)

Fig. 11. (A) Seismic interpretation of Line 2 (Lee, G.H.

et al., 2004), (B) depth and (C) age space inputs for 2D
modeling.
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Fig. 12. 2D models of Line 1 showing gas saturation through time.
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Fig. 12. Continued.
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Fig. 13. 2D models of Line 2 showing gas saturation through time.
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Fig. 14. 1D model of Pseudo-well A, including burial
and thermal history, petroleum system events, and gas
generation rate.
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Fig. 15. 1D model of Pseudo-well B, including burial
and thermal history, petroleum system events, and gas
generation rate.



Sof SSEA HMAHFY| Eepea MY 3 0| 2HE 469

62 BEA2l 05 ¥ BH

2D HO|AE A9t rlae] AR ofizh
OB T WAE BHL ALY A7t A
A EHolAL R A SHcHWaples, 1994; Lutz
et al., 2004; Hu et al., 2005). &40 o] gHELS
weja mAUske] A A Eakg e ot
S0 283 Darcye] WS At Ao
HE AAFEtHWelte et al., 1996; Hantschel and
Kauerauf, 2009). W-2 &= 2 ujE5 1A= R
B vl2E Heigat ALgle] oaoln 4ol
$2 APASHE0 2 o] Fo}e] o] ofate] 41 o]
SRUTHE 12, 13). 9] vjEo] Lojh= Al7]
0] 13.8~12.5 Ma 2] AJAer2L AR HTIE B2
o] B F317) uhol o] Fo] GolFG Ao
LRI E o] A7]ols mARRt] AA 2
= At = Qe T el dEEA g
7] dizoll gekrae AREHA Zoka 4A4 F4d
& Aotk 53], §EE L A FollA 7k
Zo| AsHA dojub= A2 & & Sl

|717F dojykar 10 Ma o] 5o Aj37¢e] dojut
HA AEA B wiEE ol Y& g@3kea, 53] 7}
2E B0 osto] AMAE-S whet 23] o] Fsith
7hFGA o g2 FAE STl Hs|A =L HA
WokS we} o] Fste] EEE e A9 vjA R
of == JA=A Hrt o] wii= ofw] TA TG
o] & o] |QYSel FHE A7 WZell +
ALE dojuA] gkon, e osto] §7]7F o
oJUHA gl E AN 5 Q= iR E
Rl i

o] X9 &tdlar F AL ©@3lra9] o] F A7)
o FAo] oz FAE wirEE F4GA17], 1
3 Qe A7l Y8l 2A] H-EHA =
Aoz ettt

7.8 B
53l S5 EA GFAAHE dEA 2 ke
29| AA, olF, A FHIE Lotry] Y5t AA|
g AGA 2 mdg oz RE W 71z A0 &&
2 =t
AR, o] 99 HATIAE AT THUST2
AR Al5E Al FAE B} 72 9F 5,000 m o]

Aol A5, AzAL) Bl Bl 19 7HsA
o] feTHe 7| 20] AToh 2 At

=7, o] A99) Tskh WAL TBkgL0| of
A7), WATE GHA7), BAE SR WA
717k - FaskA sttt 1 FolAE @
AMere] Agto] g 2 Ao mAYE) =, B
2 WA WA olHel B o) whaleaTt &
Aglon], Ao A2 YISl HAH ofF
o A2E Aoz e

AR, AAH R B 1 o|x o) ehalgat B
g 119) AzAe2EE YHHALNE B35
FhaziHo] $A Aoz Bl 4k BE
Ro| Ene PRI ERYSH A oo Aol o
2 WA=} glon], kit gaie] 3y 72 A
ool 72 WHE Ao 2

ool gAlad BdY )Y AnNEHE, 5
o SSEA GAAAR A9 goiid 44 B
o] et B AXFAoH, ANE 5 2
T F50] b A AnEse Ask, o
A, A S et o e 3RS AAH o
S AuF HgA2E mue) AR 484 )
2 2487k G Aolt. Bt oloh Zre mElY Aas
FF ARG AR AfA2HS Wty Fa
Az 2 Ao 7|

k

AF A

o] AT FRAAALATLL] AT “
g9 44EARA B4 0 FRsHEANE : 13-
133) A Mo SaE it Ane 4
o w4} o] o] AAbRre] ol melnt Al 4at
A=) o8] AME T Hol AR A AL
=dr},

REFERENCES

Chen, J., Fu, J., Sheng, G., Liu, D. and Zhang, J., 1996,
Diamondoid hydrocarbon ratios: novel maturity in-
dices for highly mature crude oils. Organic Geochemistry,
25, 179-190.

Cheong, T.-J., Lee, Y.J., Ryu, B.-J., Oh, J.-H., Kim, J.-H.,
Yi, S. and Park, S.-J., 2004, Characteristics on thermal
maturity of organic matter, Block VI-1 in the Ulleung



470

o
Hl

Basin. Korean Journal of Petroleum Geology, 10, 1-9
(in Korean with English abstract).

Chough, S.K. and Barg, E., 1987, Tectonic history of
Ulleung basin margin, East Sea (Sea of Japan). Geology,
15, 45-48.

Dahl, J.E., Moldowan, J.M., Peters, K.E., Claypool, G.E.,
Rooney, M.A., Michael, G.E., Mello, M.R. and Kohnen,
M.L., 1999, Diamondoid hydrocarbons as indicators of
natural oil cracking. Nature, 399, 54-57.

Deming, D., 1994, Overburden rock, temperature, and
heat flow. In: Magoon, L.B. and Dow, W.G. (eds.) The
petroleum system - from source to traps, The American
Association of Petroleum Geologists Memoir 60.
165-186.

Espitali¢, J., Deroo, G. and Marquis, F., 1985, La pyrolyse
Rock Eval et ses applications. Revue de 1'Institute
Frangais du Petrole, 40, 563-784.

Ghori, K.A.R., Mory, A.J. and Lasky, R.P., 2005, Modeling
petroleum generation in the Paleozoic of the Carnavon
Basin, Western Australia: Implications for prospectivity.
The American Association of Petroleum Geologists
Bulletin, 89, 27-40.

Hantschel, T. and Kauerauf, A.IL., 2009, Fundamentals of
basin and petroleum systems modeling. Springer, 476p.

Hay, S.J., Park, P.J. and Seim, K., 2000, Data calibrated mi-
gration modeling in the assessment of Brent Group pro-
spectivity: a case study from the Veslefrikk area of the
Norwegian North Viking Graben. Marine and Petroleum
Geology, 17, 821-839.

Higley, D.K., Lewan, M.D., Roberts, L.N.R. and Henry,
M., 2009, Timing and petroleum sources for Lower
Cretaceous Mannville Group oil sands of northern
Alberta based on 4-D modeling. The American Association
of Petroleum Geologists Bulletin, 93, 203-230.

Hu, L., Fuhrmann, A., Poelchau, H.S., Horsfield, B.,
Zhang, Z., Wu, T., Chen, Y. and L4, J., 2005, Numerical
simulation of petroleum generation and migration in the
Qingshui sag, western depression of Liaohe basin,
northeast China. The American Association of Petroleum
Geologists Bulletin, 98, 1629-1649.

Langford, F.F. and Blanc-Valleron, M.-M., 1990, Interpreting
Rock-Eval Pyrolysis Data Using Graphs of Pyrolizable
Hydrocarbons vs. Total Organic Carbon. The American
Association of Petroleum Geologists Bulletin, 74,
799-804.

Lee, B.-R., 2008, Petroleum systems modeling of con-
tinental shelf area, southwestern margin of the Ulleung
Basin, East Sea. Master thesis, University of Science
and Technology, Daejeon, 75 p (in Korean with English
abstract).

Lee, B.-R. and Son, B.-K., 2007, Petroleum system model-

- sto|%

ing of continental shelf area, Southwestern margin of
the Ulleung Basin. Journal of the Geological Society of
Korea, 43, 477-499 (in Korean with English abstract).

Lee, G.H., Kim, B., Chang, S. and Kim, H.J., 2004, Timing
for trap formation in the southwestern margin of the
Ulleung Basin, East Sea (Japan Sea) and implications
for hydrocarbon accumulations. Geoscience Journal, 8.
369-380.

Lee, G.H., Yoon, Y., Man, B.H., Lim, H., Kim, Y.S., Kim,
H.J. and Lee, K., 2011, Structural evolution of the south-
western margin of the Ulleung Basin, East Sea (Japan
Sea) and tectonic implications. Tectonophysics, 502,
293-307.

Lee, H.Y., 1994, Neogene foraminiferal biostratigraphy of
the southern margin of the Ulleung Basin, East Sea,
Korea. Ph.D. thesis, Seoul National University, 377 p
(in Korean).

Lee, Y.J., Cheong, T.-J., Oh, J.-O, Park, S.-J. and Lee, S.,
2005, Geochemical characteristics of the hydrocarbons
from the Block 6-1, Ulleung Basin. Korean Journal of
Petroleum Geology, 11, 1-8 (in Korean with English ab-
stract).

Ligtenberg, H. and Neves, F., 2008, Integrating disciplines
for petroleum system analysis - from seismic inter-
pretation to stratigraphic and basin modellong.
Petroleum Geoscience, 14, 219-221.

Lutz, R., Littke, R., Gerling, P. and Bénnemann, C., 2004,
2D numerical modelling of hydrocarbon generation in
subducted sediments at the active continental margin of
Costa Rica. Marine and Petroleum Geology, 21, 753-766.

Magoon, L.B. and Dow, W.G., 1994, The petroleum sys-
tem-from source to trap. The American Association of
Petroleum Geologists Memoir 60, 3-24.

Park, S.J., 1998, Stratal patterns in the Southwestern mar-
gin of Ulleung back-arc basin: a sequence stratigraphic
analysis. Ph. D. thesis, Seoul National University, Seoul,
Korea, 176 p.

Park, S.J., Yoon, S.H., and Chough, S.K., 2002, Evolution
of the sedimentary basin in the Ulleung Basin margin
East Sea (Sea of Japan). Cheong T. J. and Suyehiro, K.
(eds.) Korea-Japan Symposium (Proceedings), Gyeongju,
September 26-28, 83-99.

Peters, K.E., 1986, Guideline for evaluating petroleum
source rock using programmed pyrolysis. The American
Association of Petroleum Geologists Bulletin, 70,
318-329.

Poelchau, H.S., Baker, D.R., Hantschel, T., Horsfield, B.,
and Wygrala, B., 1997, Basin simulation and the design
of the conceptual basin model, In:Welte, D. H., Horsfield,
B., and Baker, D. R., (eds)., Petroleum and basin evolution.
Berlin Springer-Verlag, 5-70.



Soff 22X gMAHTe Bletea Y § 0|5 292 471

Pollastro, R.M., 2007, Total petroleum system assessment
of undiscovered resources in the giant Barnette Shale
continuous (unconventional) gas accumulation, Fort
Worth Basin, Texas. The American Association of
Petroleum Geologists Bulletin, 91, 551-578.

Rodriguez, J.F.R. and Littke, R., 2001, Petroleum gen-
eration and accumulation in the Golfo San Jorge Basin,
Argentina: a basin modeling study. Marine and Petroleum
Geology, 18, 995-1028.

Shin, K.S., 2000, Sequence stratigraphy of Tertiary sedi-
mentary sequences in the SW margin of Ulleung Basin,
East Sea. Ph.D. thesis, Yonsei University, 161 p (in Korean
with English abstract).

Son, B.-K., Okui, A. and Cheong, Y.H., 2010, Possible
source rock of Dong Hae gases from Diamondoid
analysis. Annual Conference of the Geological Society
of Korea (Abstract), Gyeongju, October 27-30, p. 47 (in
Korean).

Sweeney, J.J. and Burnham, A.K., 1990, Evaluation of a
simple model of vitrinite reflectance based on chemical
kinetics. The American Association of Petroleum
Geologists Bulletin, 74, 19, 1559-1570.

Takano, O., 2002, Tectonostratigraphy and changes in
depositional architecture through rifting and basin in-
version in the Neogene Niigata-Shin'etsu basin, Northern
Forssa Magna, central Japan: implications for tectonic
history of the Japan Sea marginal regions. In: Tateishi,
M. and Kurita, H. (eds.), Development of Tertiary sedi-
mentary basins around Japan Sea (East Sea), Niigata
University, 157-181.

Ungerer, P., Burrus, J., Doligez, B., Chenet, P.Y. and Bessis,
F., 1990, Basin evaluation by integrated two-dimen-
sional modeling of heat transfer, fluid flow, hydro-
carbon generation, and migration. The American
Association of Petroleum Geologists Bulletin, 74,
309-335.

Waples, D.W., Kamata, H. and Suizu, M., 1992, The art of
maturity modeling. Part 1: Finding a satisfactory geo-
logic model. The American Association of Petroleum
Geologists Bulletin, 76, 1, 31-46.

Waples, D.W., 1994, Modeling of sedimentary basins and
petroleum system. In: Magoon, L.B. and Dow, W.G.
(eds.), The petroleum system -from source to trap.
AAPG Memoir 60, 307-322.

Welte, D.H. and Yalgin, M.N., 1987 , Basin modelling - A
new comprehensive method in petroleum geology.
Advances in Organic Geochemistry, 13, 141-151.

Welte, D.H., Horsfield, B. and Baker, D. R., 1996, Petroleum
and basin evolution. Springer-Verlag, Berlin, 73-167.

Wygrala, B.P., 1988, Integrated computer-aided basin
modeling applied to analysis of hydrocarbon gen-
eration history in a Northern Italian oil field. Organic
Geochemistry, 13, 187-197.

Yahi, N., Schaefer, R.G. and Littke, R., 2001, Petroleum
generation and accumulation in the Berkine basin, east-
ern Algeria. The American Association of Petroleum
Geologists Bulletin, 85, 1439-1467.

Yoon, S.H. and Chough, S.K., 1997, Western boundary
fault system of the Ulleung Back-arc Basin : further evi-
dence of pull-apart opening, Geoscience J. 1, 75-88.

Yun, H.S. and Yi, S.S, 2002, Biostratigraphy and paleo-
ceanography for the Gorae and Dolgoraec Wells, off-
shore Korea, and their implications to Neogene tectonic
history. In: M. Tateishi and H. Kurita (eds.) Development
of Tertriary Sedimentary Basins Around Japen Sea
(East Sea), Niigata University 65-78.

F 3 4920139 6€ 13¢
AARF 9 20139 6 14Y
A 20139 7€ 1Y



	동해 울릉분지 남서연변부의 탄화수소 생성 및 이동 모델링
	요약
	ABSTRACT
	1. 서론
	2. 연구방법 및 자료
	3. 분지발달 및 지질개요
	4. 시추공의 1D 모델링
	5. 2D 모델링
	6. 토의
	7. 결론
	REFERENCES


