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ABSTRACT: In order to assess the geological storage potential of CO, in saline aquifers of the Miocene Pohang
Basin, SE Korea, a synthetic analysis of structural, stratigraphic, deep drilling, and geophysical data with hydraulic
features of basin-fill has been carried out. As a result, three potential storage sites along the eastern coastline of
the basin, which satisfy the criteria for CO, storage, were determined. In these sites, coarse-grained reservoir rocks
that are overlain by thick caprock mudstones are distributed beyond a minimum depth (740 m) for CO, supercritical
phase as an efficient stratigraphic trap. However, geological evidences, indicative of the reactivation of buried
faults after the basin opening due to a tectonic inversion, are found in the sites. It is thus concluded that CO, leakage
after injection should be evaluated through further sophisticated investigations.
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9] oL R]7| & (energy technology perspectives,
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205099]l= 62 Gtz F7IsHAA e, F% F4l7]
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A A ZA| 9} o] & B 55 X9 S
A Fol A EEshe sig FHd 9 nld BA=
ol 2J3f AHA 2™ 1b; Yoon, 1975; Chough et
al., 1990; Hwang, 1993; Noh, 1994; Hwang and
Chough, 2000; Sohn et al., 2001). SHE2] E& A|
7= 3= AFE(Yoon, 1976a, 1976b; You
et al., 1986; Kim, 1990, 1999; Byun and Yun, 1992;
Yi and Yun, 1995)¢]] &J&]| 27| mto] A LellA 57|
ulo] @ A Wl Ao 2 ATA Ut YSA= Tateiwa
(1924) o= th2] Agto] JAF ey (Um et al.,
1964; Kim, 1970; Yoon, 1975; Yun, 1986; Chough
et al., 1990; Noh, 1994) @A|71x] FLHA] &L
=o] Al&E 1 gk

Y] A3 A2 TR S FAos
TS0 3 T3l Foll 23 FAEH (pull-
apart)d A2 A¢ksl ch(Han et al., 1986;
Chough et al., 1990; Kim, 1992; Hwang, 1993; Yoon
and Chough, 1995; Choi, 2006). 231} o] it}
0] Aotk Te] AR SASL FRRA] Fo]
A 0| Faol Bk RS T Wk of
YzKYun et al., 1991; Hong et al., 1998; Sohn and
Son, 2004), EA]9} A& A= Fibd3ol okt
W} S urerehs 52.0) 2141 Fehe) Mt
Z3} o] &tk (transfer fault) & o]Foj#] glom
(2" 1b), 3l ez opy|e BEA WUk &
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Fig. 1. (a) Simplified tectonic map of the East Sea modified after Jolivet ez al. (1991). (b) Landsat TM satellite image
of the Pohang Basin showing the distribution of the Miocene sedimentary rocks and major faults (modified from Yun
etal., 1991; Hwang et al., 1996; Son, 1998; Son et al., 2002, 2013; Cheon et al., 2012; Song et al., 2012) and (c)
the regional structural map in SE Korea with the strain diagram during the East Sea opening. The thick black arrows
indicate the mean declination directions of characteristic remanent magnetizations of the basin-fills. Tel: Conglomerate
and sandstone, Te2: Mudstone with lenses of conglomerate and sandstone, Te3: Diatomaceous mudstone.
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2013; Cheon et al., 2012).

ShH, ZEEA| Y] 7|6k}l AR el gt
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et al., 2010; Song et al., 2010; Lee et al., 2011).
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Fig. 2. Three-dimensional block diagram showing the topographic relief around the transfer zone between two nor-
mal fault segments (from Sohn and Son, 2004). The delta system has a composite shoal water-type and Gilbert-type
geometry because of its development near an intrabasinal transfer zone where the hangingwall relief is variable

along the strike of the basin margin.
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ol ot AF71Eo] Ul Aoz AT &
A Yol A 2o] whEoi x| = g eks-2] ARt 71 Ao
= F3NE wet 7129 H3o] A (reworking)
so] 22 234 HAA7L HAE 7ol #t
(Sohn and Son, 2004).

23 XATx EM

@GFo® FIE IPEA = BERT FOE Hol
2 7] Fej o] FREAZH(ZH 1b), AEC ==
A WA 554 U o] 3HE o2 HAE 55
T W AASET AT BESofA olet d4
Hol @dE Ho 2 AFEE dd2Ad s A
A=Y, &2 = o8 29 55 WA E55 %
F AFE0] thE o] F= LATSA ol o A
Htk(Cheon et al., 2012; Song et al., 2012; Son et
al., 2013). R o] AH FAGFS A 1AL B
dE 8% U Aud Buse] Agsd
(left-stepping)sh= F+2& Ho|H, o]F Alo]9] o]
893 QAR AAR-AZAFA e 2
Aterol F=2A B4 = o] 21k (Sohn and Son, 2004;
Song et al., 2012; Son et al., 2013). $+H, o] FA T
39 oA A E= AYFRAL T EE
5 Z7] npo] 4| A F S FAIS AZE HAA L
= F5F Halo] wet 78] EETF o RN
(2F 1b). olF 5EA WY AL 7 T30l

SiGSE R =0.441

Al W O|th=tEta XSHE FEX|0f et o7 57

thSon et al., 2002). ZFER] o] FH A ¢l 2 Mk
SAE FMELR ZeE Mo dadhs 7H
0] 718l SR, o5 % RSk AV 2 T
Fol B7I2A 2FEAY] AAE olFI At
(Cheon et al., 2012). 7| &2 9} 3 FER| E 7 A5}
7] wpol @ AIESE B 712X o A A

o

Z &HA QA (Cheon et al., 2012).

olF BA| FAGZ AolA AAE 1-gHA
E 4 A3 (Moon et al., 2000; Cheon et al., 2012;
Song et al., 2012)¢} 2] W7 sf¢t7tefA Fojx
29PR G559 71510t 53 AR ES £AI%E
AIHIE )= BF ZFEATL AEA-TEE W
o 2 +EFITHA(0s) slolM SEEHAES
ARt T3 22| AH AAGS T AYFE2A Y
7)81e} 2584 B4 183 e TS FHY A
(B2 W) o) A A 3 HF 5= TR L=
gt |, ZFEA = e 4 A slollA] &
HO| S A== Aot AHO FHER] o= A7 A}
olof|A 2 #1717 A EHEA|(sphenochasm)

-

Fig. 3. (a) Outcrop photograph showing a conjugate normal fault pair and (b) stereographic projection showing paleo-

stress reconstruction calculated from slip data observed near F3 fault. Polygons: principal stress axes (pentagon=0i,
square=0,, triangle=03). Divergent arrows indicate the direction of minimum horizontal stress (Ofimin).
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2 X HH (29 1c; Son et al., 2013).

olggt £ 9] g2 B2 YR = v &5
S RAAFTE Yun ef al. (1991)-& oFe] A}, AJZ2AY,
IBE YN FHRA Y ARE EUE, LR
A= Wil ddsdts F 29 FH4H(conjugate) &
A B3 AESl FARE T Sk <8l Al A
O] A& oA (1 1), T3S 552 M-
A1) e} Fir FE| L-A| = ©Fshtol s
St T o5 Abo]o] U-A = 7 242 IS 4
2 dte] dgshe AR MGt o totrt
Yun (1994)2 Z3HEA| TR 555 TP 5
%02 AARA| AL U-A| e} L-A| 1 & dtste 3747
@59 EAE B stgtH1E 4). 19, Sohn and
Son (2004)= LA AVFA-AFZEEA|S] Bl - At
TREAE Fot] £A] Yol 5Z 22 A E
2 FAE AT 50] 433 o FHOR H
Ao 2 o]FstHA WA= st o
gha] ZEX| ] 7|A= HutHo g FEoF Zhp
g oA, 3] U-R2 9] F7 aictrtellA 714
A2 A=E 7 Ao R it 2y olggt
A YR G552 EE FA8 4TS XS
7RI gl 37 A Fi ElZE] ol viEE
o hFE oFQjofl A T2 TEE R = =Tt

M

3 OIAE AIF3 24

1970 ol At 7kAH FAel RE o
EFEAE =2 187204 = AlFFEAL
7t == AT E3 2003 e 2] TS
FoflA A7 A Fe|A] s sl 4714, 2011
FE olitsteta A AFdat TRste] 479
A& AF7F F7HEJATHZE 5, 6). F 2670 Al
T % 2702013 TB23) & AlQlstar BE A5
A 2A19] 7IREA7IR] A F7F SR E QT wEkA
ol AlFFY 7t A= EEE ol&ste] £
7179 7|51 st e o] & A AAE A
o -z Be(1d 4)3 Bl a- B3

A|Z2ZARE 9155 Yun et al. (1991)¢f &J3] AJA|
H U-R o] JFHo| 3o, 53] 279
55 AIZER o] B E o] ek ™ 5). 718kt
HEREEZE ZA|6] AT EH, ek 082 229 A
Zo| N EHOR 252 Lol B4 ARF Aol
oA =7t 345 ZolBtht 9g 73 A% @
obA|c} ohAl 2218] Zoj Al Aol MEH o2 1}
Efbs 542 Rtk 6). oo} 2 BA W
of 7]uier A% Wste} B, FalgEat QEe B
FEoHs PUTET QHT dEoR 248 T4

Fig. 4. Schematic block diagram showing the configuration of the Pohang Basin floor and the NNE-trending
Gokgang and EW-trending Hyeongsan and Heunghae faults (modified from Yun, 1994).
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Qro) A7} ojAI W ko) vishs el
A AAE T3 B o, ZFER 9] 7|H A== U
A3 FAAE G55 A7} 800 m o]4}o 2 713t
Ak a4 oo,

U-A3)9] 7)ok A7t Aol o2 QiR
=42 ZEA tet7|E A7 A% & A9
4= Qleh AFER BA o 95 (Cheon et al., 2012;
Song et al., 2012; Son et al., 2013; 713 3), Z3HEA]
of SPAPYTFE AR FHE PO 2 HUE =g

350 o3 2719) gl
FEE 202 Ao o F5e BA
1 29"20

A S O010|M ZEEA| W Othetets

ASHE SEAof 2et 27 59

ZAA T ofy gt Yol = EA 51 (Yun, 1994), &
A WY ARFEE BT S S 4B
2 A7 ol SERA 2ol Bl o= )4
H vf )Jth(Sohn and Son, 2004). &, EA] 2] A Hof
vla) SHolA o 717k 2|4Hel M|zt W7o]
Ayte] BA)2) B22)(depocenter)o] B4 o]
N EZoz olgE Aow shuEth mehy 2]
W 71uIere) Aot 28] sk AR Al
ol 5 A ko] A8 Ao Berer,
ofefat AjAle 7120 LeiA Qs TR QA

o P A3 7N A ERE Kol S B

Flg 5. Depth (yellow numbers) distribution map of the basement in the U- block of the Pohang Basin, determined
using 26 deep drilling boreholes, shows major faults and three potential CO, storage sites (yellowish areas). Contour
lines, derived from kriging method using the basement depths, show the depth distribution of the basin floor. The
red characters and/or numbers represent the borehole names. W.B.FE.: the western border fault of the Pohang Basin.
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=31 Qo] AR HH(LH 5, 6).

o] AolA= o=t FErA| 7Rk A =9
atolof| LAt J7 F-Eak of e} o] &30 F
Hip AHo| 242} 3 7)(F1) 2 = 7R Y] ©3(F2¢} F3)
o] A|5tof] AL Aoz FHsct wEbA 23}
A U-A1 2 Yell= 24 18] 55 U3F 58 F
Al Aol A5, o]z 3 FHeE A4
5 229 A=7t J3}F ZdojR= Aoz sjAHn
53], F3 @32 T ojiksteta: AF5A A A%
= 913 AA|E PHCLH2 59| 4% 490 m 2|5 F¢
AEEE 7Rk W DSl (2 " 7a)$} o] ©5
< 7t2A 2w AAE MT gAtellA] dojzl 1179
o2 1 EA7t &l Aek(Kim, 2013). E3F
F3 &390 AH} FHAA Lojd FHE F9
FHE AN SESL ERFOE ZAo|E Kol
I Qo] A5t 5o EAE AA|siETHLE 7b).

AlFE A=l o5t T34 ZA oA 4] 7]
A =7 A7) oAtk FHe = 7hE A3 A
Z7} Sts| Lofx|= Aol REEHTHH 6). ©]
= Alstol| EAjsh= AtF =0l H R BAX A
SH(listric) = A7} (bookshelf) FEEold, &
S5 A Aol sidshe 7Rk A 27 A&
A e g ZE(tilting) H S 7= AAIS)
=tk gl (rift) B FALHT SAS0A JLY/
A7+ S5-e-soll olsl X1z} eiaka gegtt
WO R e S A AAZR R &3] B

=] (Wernicke, 1981; Schlische, 1992, 1993; Wise,
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Fig. 7. (a) Deep-drilling core photograph of PHCLH2
showing the fault damage zone of F3. The highest strati-
graphic position is in the upper left corner of box. (b)
Geologic map in the vicinity of F3 showing the sig-
nificant distinction of bedding traces between western
and eastern blocks of the F3.
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1992; Scott et al., 1994), LR BT} Yol $13]
Sl St} A7) vhol oA EASOINE Y2 1
% v} IthSon and Kim, 1994; Son et al., 2000a,
2000b; Cheon et al., 2012).

F, U-AZ)e] 7]t At g
3 YRR 248 wrt ZolAs 4TS Holery
(2H 5), ol TsdSs JAdS
7)QI5he A 0 2 BerEich thAE A530 A o
Al AbEE= P|EHA S o] &ste] XF& AF 71
tfu] g QA ato] oJ5HH (Yun et al., 1991), A
% 9z LAl 71 2dE shagol, the
o2 Fajrks Bao] M-2| o)A odE 4ol
Je)m YAraE T FaEE Aelo) U-x el 7}
% He BTl NEoIH BHBL Bk §)
o}, olejgt Ak ATjalel Pawrel U-X7j7} 7h
& zFen tho 2 M-A 3 83 L-A Y7} 7H
AL A7S ASS guigt. &, FslidSol vl
o FAIEE o) Sl et Hor, o)
U-13) 9] iz} 2] ula) 2x)e] 714 A
72 42 B 7h5Ao] ket

41 =2-3=Hy =

ASAEE AT olibetgas 2AAVSE (su-
percritical phase)& FAIZCEZN &S S35}
& 4 9tk 297 SR A oo LEet gt
g Aol EAske FAIR 24 D=rF HA |
) Bl ANTEA A 7R 79
wE BikE 7| 4 Sl olAtetEAe] B¢ o
AFL &% 31.1°C(304.25 k), &2 7.39 Mpa (729
atm) 0 24 EZFZ 2| A o] sjgsh= A5 &4
ofl thahH Han et al. (2012)914 2HA3] =2]%]3)
©ov ofels 1 Y golrk

Koo et al. (2006)0]4] AA|E LA S AHFEA|
WL (annual mean ground surface temperature;
MGST)& 1579 C &2 AA =itk ol ZEA] 9
R &u o] Hatgk 37.5C (Song et al., 2010)& 118
shel EFEANA AE2)0] BhE LE(T2)E A 1
3 o] 78 4 ek,

Tz=15.79 + 37.5xZ (A1)

fhe =2 0j0|oA| ZEHER| L) O[MSIEs KISHE SEK|0| et o7 61

A= 2 49 A Ay S M5t
9 ¢ tul= 10 Mpa/kmE AFE 3 4= gltt. o]
A=(Z)of w2 E(Pz)2 2 28} o] 18 = Itk

Pz=10xZ (A12)

T Alg upgo g ojalsteta o] AAM S 23t
3t AEE AHEdtH 740 mtes 238 =5
4 AUtk o= A= A5 Aol A ol 23}
A 7| M7A 9 A= BEx(2Y 5)9F v wdt of
+& 7 Yol aig=et.

SZREA W 7]6eko] 740 m Hr}h 7 Ao
EAste et AA| olitelea AFA S sl
= ARl o] AErrh e Fo| EAfsRzrle
T olF A RE A5t o|AtetetA o] A4t o
o= T GANSY 77 TS5 olikeleras A
FAES AT Y AEE st X2 U-
A)3)2) 29} F3 wH3o] 5 sjetrh 2 <o] s
o, o] A|FF AollA yYehd £4] 7149 A==
812~889 m WIS Helck, o] A)e] vjo] SIASHe B
o} EF9 7]& A4 94 B AHY S4 =4
=0 7|8kt Aol 200 m o)}e] FA = E A E o
22 HuEk Juk(Yi and Yun, 1995). o] 7t
of thet Bk AUt F=E 2HJe 22 8),
BE-2 875~795 m kol A F 70%7} Sjok mi o
A ARHLY 92) 0.2 FATO] glon] T A =
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lated on the bottom of the Pohang Basin.
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