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- Hydrocarbon generation and indicators in the western Ulleung Basin
Byong-Jae Ryu, Ji-Hoon Kim, Young-Joo Lee, R.D. Hyndman, M. Riedel, Ilsoo Kim

Key words : hydrocarbon (§&3}4), natural gas hydrate (H@7}A o) =0 E),
bottom simulating reflector (|AH ZHWHIA}HA) seismic blank zone (¥} F¥l))

Abstract : Piston cores retrieved from the western Ulleung Basin, East Sea were analyzed to
examine the potential for hydrocarbon generation and to determine the hydrocarbon indicators. 2D
multi-channel refiection seismic and Chirp data were also investigated for mapping and
characterizing the geophysical hydrocarbon indicators such as BSR (bottom simulating reflector),
blank zone, pock-mark etc. High organic carbon contents and sedimentation rates that suggest good
condition for hydrocarbon generation. High pressure and low temperature condition, and high
residual hydrocarbon concentrations are favor the formation of natural gas hydrate. In the piston
cores, cracks generally oriented to bedding may indicate the gas expansion. The seismic data show
several BSRs that are associated with natural gas hydrates and underlying free gas. A number of
vertical to sub-vertical blank zones were well identified in the seismic sections. They often
show the seismic pull-up structures, probably indicating the presence of high velocity hydrates.
Numerous pockmarks were also observed in the Chirp profiles. They may indicate the presence of
free gas below the hydrate stability zone as well.
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subscript

NGH : natural gas hydrate

MCRS : multi-channel reflection seismic
RHCG : residual hydrocarbon gas

BSR : bottom simulating reflector
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Fig. 1. Location map of the study area (red
box). Contour |ine: bathymetry in meter.

5 A= AP E (rhomboid) 9] FelE 5F
I MZF BAARE 74 A 39k dEe AP 3
2] AVHALE), AVEB 2 (slump) 2 A [ EEA
(debris flow deposit)7} EAF o7 st 9
on Jd&¥ FE AHAN= td A 4kg
Ax 733 APHA A AMASE, ATHALE, &
TE @S (gqully)o] sl v}, wEA|HY
(basin floor)< ©jgF F4o] 2000~2500 mo]™,
E5%e] 2 o A3 siilride sats ALls)
e YukA o g HAEG Y& ey, 23 A
T 2559 5k Alold] EAstE Alo] 2R HY
(interbasin plain)Q]l '&%&A F=(Ulleung
Interplain Gap; T4 3000 m)' S &3l YEF
x)e} AAATY[10].

el sl EAlRtg o] oEtH 2FEAl ddEd
HAF9 FAe 95N ¢ 5 km FEolY
[11], &2 7FA FAYA A 10 kmoll &
et 12].

Mo

3. g+ Xzt gy

ATR A A EFHFoA 9 dsl44 A Z
AHE et A A-x|538E gErd X EE
TTHsl7] et IFAAALI 7L E5)-2
TE o] 3070 RA(FA: 490~2230 m)olA F
5% 58 m Hol9 F|xFE F:0jE EAEIUT
T3 A12EYTH g@3lseid (RS A5, o
=9 FE & T4l As 4946 Lm9
MCRS ©AbxtE 9} 9F 3250 L-kme) Chirp A8 E &
At

gslra 7h29] A3 NGHel A ZAAg e
gotslz] 98t HAH o EEFHo UeE TC &
23} RHCGE 5% % AJE-E Rock Eval-69F GC
(Gas Chromatography)Z o]-8& FA500, NGH
tA 2 (NGH stability zone)& ¥A1&tgich. Xx
gg FoldlA HY- N8 F3F g C A
o £ 239 HZel A7 ZHE FFsH
HEgS AXEIAY. 35 dig Yc AdEA
£ 93lq AMS(Accelated Mass Spectrometry)ZS
o] &3lt}. E|AEo] T gH RHGY 719 W3
7] Askd  SIRMS(Stable Isotope Raio Mass

- 508 -



Spectrometry)E o]® e THUA(ECow) ¥
LG FYPsitt. olwtof o] YofA)e} NGH H-&
o5, Fojrt AHE Ao Ml M= Z o
g f5(flux) AEE olur] sl T35
of ¥3E Hi o] 2(CINHF Y 0] (0V ) S
IC(Ion Chromatography)S ©]-83to] 241519},

g5lriel JHE HAFZERE 37 Y5t
o 3o I I EAETH BEAS Y3
ok EAR AFE2gA w4 A EQ BR
7 g u} Fd(seismic blank zone)E <13}
7] $18t Promax 2D0E ©|-&3ld Ak 2%k MCRS
SRR E FAI519c). ofdl) s|AHE 43
Ve gheleA X #9) pockmark®} gas plumS
#37] /st Chirp A8 BA8lg ). -

4. A+ £3t A E9

4.1 A+ &zt |
4.1.1 Bt MM NGH EA

AMEE 117] o2 K8 FE(sampling)§ 893
Jl Al=.(422 samples from 4 OOGHP cores; 471
samples from 7 OIGHP cores)®l] tidtd TOC &=
€ B4 Y. TOC e a1y Fs|g o
A AFHZ ZololA HAF 1.69%, ATHE EH3
Aol FololA HHF 1.76%% ERAFHYYT}. o]= o
TR0l 2EE I HAZo] &slps 29
o2 Y (good)stth= AL AAgTH 2, 3].

FASo] vud @S wx) kL E2|H o
A AQHG 20 FZole] 7 4 PR ERE AE
H 535S A8 AR 7 800~1500 7R A)])3} AL
AMS MC-AdE =Ae A, =HZ# 24 A
[13] 2 [14]0] 23l dEH ®Te}Eo) 3 1C-
AR SA Z294E st B9 o]t H
Z HASL 77t 168 2 190 m/10°yro|t}. o=
o7} AHE XFY JE HEHFL {71 £47
go] doju}r] Y3t AL F=3= ZAo|tH3).

3070 =Zole] F3h4 HEHE 3kl A sampling
gt Alse 3E RHGS B9 RS 2489
v}, 3o} EHAE XFHE RHGE 55 91X
Q GRAYg MHAE 167] ZoldAl Hu)
87.40 ml/] of wet sediment, QTFAQ HE3A
oA AFs 147] ZojollA A 35.44 ml/] of
wet sedimentZ SAEHUYOH, A7} o)A
el F7teke FEE BT Fole] HEE F
ZF A 29 ¥d9 RHGG 55 B4y d3729
FRAE z0je) AL 16 I F 10 I, B
A Folo] A 14 Fo] F 2 3ol {3]9)
AAIRE NGH 8AJo) Q3 RHOG 55 wYr).
o] EAZo L EslrA 7= AL YR
¥ Oegog FARS] 9on -94 31~-55.50%2]
7L §CuE THE BoZ ulFo] MEY
o2 IJAHE}3].

4.1.2 Et3le4 X|#

A g 47] FZolo] g HAETHY MG 53
g A3 AFA G FA R EFH Gl A
#HE 370 2o} (00GHP-01, O00GHP-07, OOGHP-11)9]
A Feld £HEA g9dd 9 FY9(crack) &
&I tHFig. 2). o)l& d#¥9L 309 343

QoA BAHE 23 AH7HE B NGHERH
sd 7k2=2] B F(expansion)o] st A
Aoz FAHET] -

BSRE FQ3%+ XTEEH €@dra ARY
shu=, NGHE# sheloll A7lA2 23 5HA
S3e] AR A B &9t W zlo]o 7]
gt FAAA(polarity reversal) S Fukgh &
AAZ o] mAlHo|tHFig. 3). BSRS A1A|H9] &
Hol| FHLYEHA XS] YERdT

B3y Fulgles 7k e {AQ 4gF olF
o] 9j3te] BT EAIRIE ol 3 e Rk
Aol 715 Fee Yehes g84a X2 (Fig.
4), FFRAY FHFIMNFY FHA F FIAT,
ol F FUdls AHBE/EA dEH7|E gy, 3
ol &3] YEld+= pull-up structures= W)
7t & @A £28 7= NGHE X3 U
€ A& AAke AoltH(Figs. 3 and 4).

Pock-marks HNFZH-B o5 ¥ 7t2o] 59
st PAHH F2o AYgt EAFo| FEHH
A A E vepes ez, S4719 Chirp
Agoll A A A" & e @354 R FHo|
o} [16]2 AH3ANAE AR LYEd pockmarke
NGHF 3l AHr7krt HEx o) ks SA4E
BasiEn), o]yl 7tA7}  34-F(seawater
column) 2.2 B=X &+ d4o] d4A9 ¢339
ofjx] FzET}

00GHP-07

OOGHP-11 01GHP-03

1o
(s

-
T

L TR

Fig. 2 Gas expansion cracks in the cores.
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Fig. 3 BSR and pul i-up structure.
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Fig. 4 Blank zones showing pul I-up structures.
pu: pull-up, sf: seafioor expression
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