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Dong-Hyo Kang, Jong-Hwa Chun, Nam-Hyung Koo, Won-Sik Kim and Ho-Young Lee, 2015, Consideration
on the gas and gas hydrate indicators in seismic profiles based on drilling result from the Ulleung Basin,
East Sea. Journal of the Geological Society of Korea. v. 51, no. 6, p. 561-568

ABSTRACT: Deep sea drilling was conducted at 13 sites for identifying the existence of gas hydrate. Well sites
were selected to test the seismic indicators of gas hydrate and associated gas such as bottom simulating reflector
(BSR), chimney, blanking, enhanced reflection and strong reflector. From the drilling result, gas hydrate was
detected in chimney, acoustic blanking, BSR, but is not identified at enhanced reflection and strong reflector.
Especially, 6 chimney sites were drilled and the occurrence of gas hydrate was identified at all wells. Acoustic
blanking could present at the site where gas migrates upward through fault and gets in the sandy sediments to form
gas hydrate. Gas hydrate was also detected in only sandy layer just above the BSR. Drilling result shows that chimney
and fault influence on the formation of gas hydrate in the Ulleung Basin.

Key words: Ulleung Basin, Chimney, Acoustic blanking, Gas hydrate, Gas hydrate indicator
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or bright seismic reflection), Z%H(pockmark)s-©

Shmt whlef Lheh 7k Bl 7k
0|E(gas hydrate; GH) &

stol=d|
Z A AR = A mHr

™ (enhanced reflection, high amplitude reflection

tH(Choi et al., 2001; Lee et al., 2005; Yoo et al.,
2008). A1) ol 3] GH B} A& ol 2fgt 2| AJ2}

HEAH (bottom simulating reflector; BSR), S35 7]— el 3ol A GH £&0] It dE 9]
Bt} (acoustic blanking), Y (chimney), BSR A+ AL GH AZEge] A0 2 S22 Hdsis 3L
o] 733t WEAPH (strong reflector), 3H72] F-ZHEA} A A B2 E A4S (turbidite sequences) T} T
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Eo] 22 & 8|1 edut thHe] BSRe] £t
0] 745 HIAFAS: AAJBHECNoguchi ef al., 2011).
Y9 739, ¢E(Matsumoto and Hiromatsu, 2011)
9 Afupch W] o] 7kazkol 2HE (Cascadia
margin) 2] A A X2 A|EZ 233 (intergrated
ocean drilling program; IODP) Exp. 31194 GH
AEo] &1x ¢l o m(Riedel et al., 2006) EF|o]3
31 Z|(Blake Ridge)?] GH =& A Hox= S5
dicfj o] E4& 2 B o] FrH(Max et al., 2006). 5%
HhAbES] 79 7hAS hia AAR ko] &
o] GH ePg el om Sojale 77Iol4 GH7
BES 4 Q22 Ho] 331 QIth(Max et al., 2006;
Thakur and Rajput, 2011). S| A Az} A|F=Z2 T3
Leg 20404 FSFHAIHO| & Ut 3LoflA
A28 E3) BSR HAPol4 GH HEg Slss)
tH(Trehu et al., 2002).

Seitele] A9 5o S58A] AaiAlo] GH =
&5 ERIs7] 98l = Woll A 133k A] HsiAl
F2F(UBGH 1&2; Ulleung Basin Gas Hydrate
Expedition 1&2)¢] 423 = I THKIGAM, 2008; Ryu
et al., 2012). A|F=3-& AFE2 T2 SHA B
o} ghelo] ek 712 9 GH A AR} Urefuhs
FollA] o]} Fck. tiEe] 2o A A
A AJFEXHof| BSRO| EAdh= ol A 3= L
FUA S, SFTHHAS, SIZubabdo] It
3, BSR Z)/5of 733k wiAbd o] stk 2 o
Aoz stk A% 23 GH 3ol Held 22
Y A o] 6xxo= ASHH L 23, BSR
23 A9 AHE S, 2E|a 3R AAAE @l
o1} T 9 Y <12 Aele] AFFolck. Tejut
ZEnhaRo) 2 ek ZolL} BSR 4] 7
ghablo] trehb %, BSRo] o} F3to] vehh
o ARRgo] AFEZo] of EolAk GH ¥E8
gele 4 glgich

Sl SEERANA S I EHoz vta
W FastolEdo]= XA} ol5e] Hel, B4,
IS o] 7|EAFE S & FEA ok Choi
et al., 2001; Lee et al., 2005; Yoo et al., 2008). & =
EolAe S8 E5=EANA AFEATE B8l &l
H GH REA o1t gHdu} dHof yehths 7k 2
GH A A|Zpe}] A BAIE 5280 2L o] & S5l
7k 9 GH F&o] gelo] ¢t H A|5=2] %] 2] BSR,

ST, BSR 5H0] ZENLAE, AR 3t
NbAbo] o} 2G| 7k W GH R& AAR=
oJuZ 7ba 4 QlR] Mol g, w3t
33 AU A3 2%elE GH RE Ao 7}
A8 o] FAPIE 78 F2olH 0|53 v g
Aol GH A\ AIA7k Lhebd o 1 419} GH 2
Aoz HHeAo] e & 4 ik ol 2
e o B9 SFEANA GH 32X 9 371
2 FsHeY B2 Z otk

2. 97X

221 X|(Ulleung Basin)&= FolA|of tiE3} &
+# A= (Japan Arc)e] &J5t] S} Rl 11
3fl(semi-closed marginal sea)?] 53] ‘EAl
ox)at AalA] BAjo|th a1 1). BF4A oF 1,350
m, Ftjg=4o] oF 3,700 mE Hol= F3foll= A3
# 1A (topographic high)ol| 2Jale] YEEZ]
(Japan Basin), oFa}EEX](Yamato Basin), &5-54]
5 4 74 sfepei A7} e I Chough, 1963)
L5 EA= BEE o2 = A (Korea Plateau),
EZogl o7|¥3(Oki Bank), AZ 02X FHlE
&} 7 E AR, & o 2= dE I X (Japan Arc)
o gk A Hh Qlom, $5Esh S5 A
ojof &tE “Korea Gap (Lee et al., 2007)” & 3l
YEER| e AZHh

G' Ulleungdo

Fig. 3(a) Fig. 3(b)

Fig. 4(ay— Fig. 4(d)
Fig Z(a)|r Fig. 4(c)

Fig. 2(b)

Korea

Fig. 3(d) |
Fig. 4(b)
Fig. 2(c)
Fig. 3(c) —

.
Pohang Fig. 2(d)

Fig. 1. Study area and locations of seismic profiles
shown in Fig. 2, 3 and 4.
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Table 1. The existence of GH for the indicators of gas and GH from drilling result.

Indicators of gas and gas hydrate ~ Well number

Existence of gas hydrate

Welll Nodule, vein, layer in mud
Chimney

Well2 Nodule, vein, layer in mud

Well3 Disseminated form in sand
Bottom simulating reflector

Well4 None

Well5 Disseminated form in sand
Blanking

Well6 None

Well7 None

Well8 None
Enhanced reflection

Well9 None

Well10 None

Wellll None
Strong reflector

Welll2 None

Welll3 Disseminated form in sand
etc.

Welll14 Disseminated form in sand

=oaAol EEE A37|(Tertiary) ¥&5-2] F7
£ B Y FYFANE F5km Frop FE oz
7P T4 2 10 kmell @¥cHChough, 1983).
AFA A o] &} A& BAF= ZAEFte] df
T AFAZIA], APA-gH(slump), AFHAFE (slide),
I3 3 YA F EF A (debris flow deposit)7} E3
oz drdsta glon Y& 55 HA s v
ZBAZE ARtsER| R HA] TheFst AP A 2t AFE-E
2}, APAAE, At o] WSt Qich

SSEAY AREAZE FEF 3 dEA
Holls AR EHE0] WA £t 2XF ol
£ oMY AR HAE ol AsR 9 vHES
EZEo] LAJ51A Ex8THChough et al., 1997).
A F HHEL 47T 2 H(debris lobe) FEHZ
SHHAY L o) wp2} AR HAE E= vt

HF HAZo| 7 ZE Afolo] 223t

3. ATAE § 2y

Aol o] 88 AL SR A 9 244
et AR, B4 SR A SE 300 km?
(12 km x 25 km) <] 33} EbAu} Ex iz}, UBGH1&2

Rz 2Ol

2719 BT} PAARE o] 3 km, 18T
125 m, g 2402] 42417 (streamer) 2} 1,035 in’
89} oloiA(airgun) S2E g3l A5
o AR += YEH(sampling) 7+ 1 msZ 7|E5
910w, Umi7hA e 25 me S19ich 334 SAIThE
Ae) ARANE W4 2309 GAlo S Usik A5
£ 4242 $9) v A=rka 9% Landmark
Graphics)AFe] ZZEA(ProMax) AZE o5 AR
skt AP IS 7124 A2 g2l B
o] A HAR(trace editing), 3= B E T (frequency
filtering), ©|5 3}4(gain recovery), £&=5-4(velocity
analysis), Z%(stack) 2.2 o] F o] Hr}. AL E]H
2749), 3349 A 2L Syl E AR YT
Il ALY (GeoGraphix) T2 A}
&3l0] 712 9 GH HES A48k Bt 2|43
£ SISk, A12EH BATEE AEARE
2 AT E(synthetic seismogram)S Tt
Sof ehgu} hela} ol (well tie) 3

Aol 4 GH 22 gle A5-E 23 Hofo]
A SRISAG B34 Ak ol 5= 240 ot
o AT AL kS o837t I ol =
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(KIGAM, 2008; Ryu et al., 2012).

4. 7IA 2 GH XIA|XIe] AlSHAIZ(UBGH1&2)

Za}

A F(UBGH1&2) = F 1830 AlF7} o] F
o] Fck. Al3E o] eh4du} ehio] et 7ha
% GH A& AU, BSR, S35, BSR 4%
o] 7gh whal, BRe| ZEnbabgolch 2} Al%F
oA LERF= 7k 9 GH X AAR: 10 H2jst
Rk 18329 Al & JYe 63202 BE Y
Ao A GH F-&o] RIET 11 F 7 3t 2}
Yo F YeYITHE 1; I1 2, 3, 4). Welll32
XZ91R] o)A 7k 2 GH A AR glont Ay ¢
A AHoz YA gld GHE =3 4Ql a4
AL dotr 7] 93] AlF=E YT Well 14 Q129
3ol U7kl BSR, et HhAPE, SEHAFHS.

2 4 == ol A AlFEH A

4
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oy
o
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°
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Welll3} Well2= HY 2190 2 (213 2(a), 2(b))
UdZ =5, Hd, 3 Fee] GH AEo] gl
Atk AUt dAEE TSol BT dHolA &
el 2= glew GH7L 53t #o] Fej= vheft
£ Aeg Hob JU: @33 AZHAY i
Tgo] WLty o]F T3 7kA7E o’ Aem
A ET F 6338 JY7FAIFE AL BE 3TollA
7pAsto| Edlo] o] BelE o] Ju= 71 24
3 GH A AJZLZ 4] Ert.

Well37} Welld+= BSRo] gt Lo A A|FEH ¢
THLE 2(0), 2(d)). Welld 2|52 BSRo] o}F= 30|
Ueh b ol s Pato] 4271 1,400 ~1,450 m/s
ojm, et HAPYE, AFula B g Holal §lo]
TkaZzo] ZAF 7PsAJo] A(KIGAM, 2006) 1
FRole GH7E REF Aoz Ao A5
237} BSR AR A Foll= FE3HA] gkt Welld
A9 EZE BSRo| F-310] Yehuh A52 % GH #
& wdol| @ol o8 BAF gko] 2 ohm-m ©]
StE o] 4t E T 4= YIUTHKIGAM, 2008). TF

Well2
o)

Two-way traveltime (s)

Two-way travel

Two-way traveltime (s)

Fig. 2. A seismic profile showing the chimney for

occurrence of GH was identified at all chimneys and detected in only sandy layer just above the BSR.
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B BSR A4 AFIS AIRE o] 83 Ak ol
=7} GH sl A AJsHe olAlgto] Taslo] A
ol GH7 REshs A0 HH=UHKIGAM,
2008)

Well5e} Wello 42 0.2 3ol aiey o] vish
£ HolE oI 3(a), 3(b)). A3 Wells
oA AFEZe] BT A S GH o] 321
9T Wellboll 4= GH $22 SH18 4= gl9ith

GHi= A&, TereA] Py o]7] o] 7h27}
AW Fpte] ARFO= oA 1, ALl
270) oJ3) 2} Aiste] GHE Awolaiet. BSR
© GHE 3H98 27 7kA 2 98 2319 v
4 Fpolo] ofa) €} gelol Ztehiin] BSR A
3 543 0] GH 249 olo] sigsiA Sk Well7
38,9, 10& BSR slio] 1Zo] 2 ZZukabio]
EAJ3HE To® AHFe] 7hart ERjs ] 2 1E
2 Hol 3 A %o] GH 402 ofojx 3
o4 GH7H HE8 5 91& A0 2 shamglont 4

523 GH §-&0] SIEA] UTHIH 3(c), 3(d)).
E3E Foj7t E5H Well9o| A= FFREAPHO] A
Ao ozt Y o= v

APE%Eol GH7L go] E3E]of 912 v GHl &
& SEgho] o3 GHE 343t A3 2 W
45 7VAA et o] RZo) 43k v o g
yERdth Welll13} Well12&= GH SHEYF A G|
7 whabdo] £Ake o2 Ao GHIL e
S ol Uehhs @402 A= ITHIE 4(a), 4(b)).
A|F=Z 1} Well119] 733 WiAbHoll = GH7F £33
WUTE WM S AER HASY dEAF A=
o] AAl o8] Uit Aoz §RE ) Ea
Well129] 733t HIAPH = GH7| B&3814] ¢9kal 1
&}l $12]81= BSR 21450 A So] o]
A=At

Well13:2 A58 9120l A& 7k 2 GH A A%
7t ZRaHA) Ak Qo] WU7L EAfshe o
GHe) 5=82]Q) A& dokir] 93] %=

3.0

Two-way traveltime (s)
© P
i L

0
w

3.4

(c) Well7 Well8  Well9

Res East

Two-way traveltime (s)

Acoustic Blanking

nhanced Refletio

Fig. 3. A seismic profile showing the acoustic blanking for the figure (a) and (b), the enhanced reflection for the
figure (c) and (d). From driling result, acoustic blanking could present at the site where gas migrates upward through
fault and gets in the sandy sediments to form gas hydrate. GH is not identified at the wells with enhanced reflection.
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33t AA ) At BSR AL 3k whate
2 of® Aol 2 GH7} HEs5hd gher) mels) 2
B0} glek.

A Gele] ThE ZkA 9 GH AAl% glol
BSREH EAJ5HE 0] A5 Well3, Welldoc.
AlFZ 1} Well3-2 BSR ZAHEL Z0] ARRIS0]31 Well4
= Foj7}h RS K] BekA5k T Thelo] A BSR
o QAR HAZe) et otk AR HA4S
o B2 4] oJshe F2 YhFos TA sl
QIEHKIGAM, 2008). GH H.2-& Well3of 4t 242l
=ik Well149] 79 BSR, 73 WhAb, 52ubit
wio] 7 Ui o2 GHE siqmibateo
2 2L A PS4 B Selsgict.
Well6, 9= Foj7} =5 Fo 2 BSR AARE 20
%] ohm BSR B4R Zo] GH7 HEsty
Q¥gkh Welll12 510{7h 551%] 9kgbA|at BSRo]

o

®) Well12

T m——. =__‘S'tro'pg Refletor=
— ——

—

Two-way traveltime (s)
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Fig. 4. A seismic profile showing the strong reflector for the figure (a) and (b), the well site near to chimney for
the figure (c), and the well site characterized by BSR, strong reflector, enhanced reflection for the figure (d). There’s

no GH at strong reflector.
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oA UERFE SR E A2AT P25} A}
430 Eot Sl 485 GHE Rk
Soltt. 22y Welleo| A= B2 o2 =3ty
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Stth. SAFBUT A 02 79153 ge) Ft
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31 J(Lin et al., 2015).
=5 ‘:'Xl 0117\1“ 44——4 ﬁ%‘d&/\}‘ﬂ AlFgolA GH
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T 4 U ALWGES) AX9) A3 9
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