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ABSTRACT: Well-to-well correlation of 21 deep cores were carried out using key beds such as basinwide
megaturbidites, ash layers and a group of sandstone layers as well as abrupt changes in sedimentary facies. Key
beds in these wells were correlated with outcrops, revealing event stratigraphy of the Yeonil Group in Pohang Basin.
During the early stage of the basin formation (Stage P1; late Early Miocene), coarse-grained sediments were sup-
plied from the western margin of the basin, forming shallow marine fan deltas. In the basin center, however, the
basement is directly overlain by hemipelagic mudstone. The basin experienced rapid tectonic subsidence (Stage
P2; latest Early Miocene), forming large-scale truncation surface between the topset and foreset successions of
the Doumsan and Duksung fan deltas in the western part of the basin. The unstable sediments on the fault scarp
were resedimented, depositing a group of sandstone layers in the basin center. During the third stage (Stage P3;
Middle Miocene), progradation of fine-grained fan deltas on the steeply-inclined slope in the western part of the
basin resulted in the deposition of thick hemipelagic mudstone in the basin center with intercalating turbidite sand
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stone/mudstone, showing a coarsening-upward trend (Stage P3.1). Chaotic resedimentation of the steepy-inclined
slope deposits, probably related to the seismic event, formed two layers of basinwide megaturbidite (Stage P3.m1.1
and P3.m1.2). Further progradation of the fan deltas on the unstable slope resulted in the deposition of hybrid flow
deposits (Stage P3.2). An eruptive volcanism formed thick dacitic ash layers (Stage P3.ash). Sediment supply from
the western basin margin gradually decreased, depositing fining-upward trends of turbidite sandstone/mudstone
and hemipelagic mudstone (Stage P3.3). A giant tsunami scoured most of the fine-grained foreset deposits, forming
a second megaturbidite (Stage P3.m2). The basin was, then, covered by thick diatomaceous mudstone (Stage P4;
late Middle Miocene), probably related to the closure of the basin and related decrease in clastic sediment supply.

Key words: Pohang Basin, event stratigraphy, megaturbidites, volcanic ash, groups of sandstone

(In Gul Hwang, Petroleum and Marine Research Division, Korea Institute of Geoscience and Mineral Resource, Daejeon
34132, Republic of Korea; Junghee Son and Soonmi Cho, Department of Petroleum Resources Technology, University
of Science and Technology, Daejeon 34113, Republic of Korea)

1. ME

ZYEA L FUE FER| 9N A4 2 A
ey B2 82 vtol o Ao Solet Ealel A%
St} wste] FA = AchOtofuji and Matsuda,
1984; Han et al., 1986; Jolivet et al., 1991; Yoon and
Chough, 1995). 0] B4\ $-5gF 70| 58 A
9] JARS o] 3 YT PARYY $A2 L
A gh(Han et al., 1986; Kim, 1992). 2121} o]
Aobe 2] ZFEA7 B E= 71Tl At
0] FRJolEo] ARFeel 3 o (Hwang, 1993; Hong
et al, 1998), B) A2 BAL FaEE F30) £
e BEE-IEA BT AUEY BAGE
Hgko] o] S (transfer fault)o]] &8 A=
(Hwang, 1993; Hwang et al., 1995), 4] 552 &
95 U 25UE 949 Antelo] HA] Ao
2 Hutelo] F/44E Aoz BuE1 glrk(Yoon and
Chough, 1995; Sohn and Son, 2004; Son et al.,
2007; Cheon et al., 2012). ZFEZ]9] dUZFH2
A A5 g7 ALAE A B FEe A el
Al S dgg oA EZE 7 1 km o]/42] Het, A
o 4 oo g FAE o] e, B A7|= %
< IAETHE A5l Yl A7) upo] A Hof A
37) upo]e A2 & A gek(Yoon, 1976a, 1976b;
You et al., 1986; Kim, W.H., 1990; Yi and Yun,
1995; Kim, J.M., 1999). d¥4FH>F2 AL &
A7 oA EHE A9, ALY, ol A E A
< 1Y g E FAH 27 uho] A9 7]
S Aol #AY AE 7HIH EAth(Kim et
al., 2011; Cheon et al., 2012; Kim, 2018; Gu et al.,

2018; Kim and Hwang, 2020).
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wjet ekl AR AH T Aok R BIAAL,
A 5), 7 AR ARto] AT S
3, 43153 5), A olgo] WEBHE A3l
5%, 3%, g=% ) 29T e FEHE

=

1936; Um et al., 1964; Kim, 1965; Yoon, 1975; Yun,
1986)(F 1). 22U FSA ol WE 71E 34 a7
£ A A5l FE3k= 5 A9 7oA A7l
2t B s SETel WotHA ookt el A=
THEE Fe LA Xto] FEE A4 &Y
o] E7Fs sttt ERE 4] UlFtollM Al Fof
ANEet S SAY divle BHed] +84
HSHE 3423 s Xsto] A= o A7
A AR e FET S22 R = 5
S tHHan et al., 1986). ©]% Hwang (1993), Hwang
et al. (19952 oF)RALE o] TRRA HZ|A
TEEE F8 HAE 3EAE VISR YA
2 ZE3)= 6 719 AR AAFE BRI, H
2 2] %, #AH He 4 1R U 5
Z38lo] AYUSF9] 7] Y54 (genetic stratigraphy)
£ &3t ©]F Sohn et al. (2001), Sohn and
Son (2004), Park et al. (2013)2 Z&-E ] E|ZZ9]
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M= SR vk ok, Ty A A A
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Table 1. Stratigraphy of Pohang Basin, based on lithostratigraphy (Tateiwa, 1924; Kanehara, 1936; Um et al., 1964;
Kim, 1965; Yoon, 1975; Yun, 1986), genetic stratigraphy (Choe and Chough, 1988; Hwang, 1993), sequence stratig-
raphy (Sohn et al., 2001) and event stratigraphy (this study).

Tateiwa | Kanehara| Umetal. Kim Yoon Yun Choe & Chough Hwang Sohn et al. This Study
(1924) | (1936b) (1964) (1965) (1975) (1986) (1988) (1993) (2001)
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-onglo =anglo 2 | Doumsan Bomunji | Conglo. F. (150-600 m)
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Daunguri Conglo. Sequence 1 s
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AsA%E s Al 47 $(PH-CLH-1 ~ 33,
TB-2F), olAksteta XA 7o) 3= 1L 3= 170
SPYDCS), A5l #525 I3l Al 371 E(PH-,
3,43) % AA7IE wi g B7HE S8l A5 570
T(PD-1, -2, PSG-1, -2, -3)°] ufj-¢- & BEF] 0] Qo]
AU FAE 0] 7HeSIATHAE L £ 2). £
FEA TG AR dRZ Y AlFFolAE 3t
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o 2 =2olAE 24 A SEEE SAE

Hgo| A WHE Solen E&-go] Male &
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HAE 359 H3kE LBste] SA =RolA &
He 71954 Aol ERlEE ARISAE
tiB|sto] :2JHER] O] E|HARS B8] LAt gt
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Dol =54t 2 g4 AR A= sl &7
AAFEIG L0, $A7E AerEA 2eEY A
AR A2 A3kt Units D-1, DS-1; Hwang
et al., 1995)(1% 2a). =ZAF AARA] AFZhE0] d&
o QAT BB ARA A2FE HEE Tl
Aol z7]olle 24 AAINA = eo] A &
o FA= e (Unit M-1), 0|5 A7} 37l
w2t ZhEgto] siA @ 2ol BAE E5old
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FA3 A7bo] AojuhH A £LAF HAKA] Alzkz
B AR Aol it Arko] §45)
ST 2b). BEHe] Bebddt HAES A5
AL, 2 AR FAARE olF = AHFo] HAH
o) 1:]— E—Q-/\]' HA]—;{] /]K:]-Z‘I—_f_q] ,q A= zr-a 2] Qx—l ]
&Aoo Z FTIEo] AZo] x| YrZ oF 800
m HATFESArHUnit D-2). 94 AR 425
e A= SFFel HA gasto] AFAHES

7S Ho|u|(Unit DS-2), 0|3 jAk AAx] Abzt
Zo| HHE TEwRT ZolSo] 1 Ak mjat
AR A7tz S73et 719 B2 Bo] o)A Hrk
(Unit MS-1). T2 AAR| AztEE 518 23
o] ZolS0] W AR A2t5o] Aol A ElHH
ol 15(Unit M-3) ARo] =84k AAHA] 417kl
A3 (Unit D-2)o 4 E=5 eleto] ol7] Hr}.
£2) 94 A ¥ A7) (Stage 3)°] Solot E&4H
AR Aol N Hage] Bgwel 345 &
o ejoto@ 48 W (Unit D-2) Aol Al
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Fig. 1. Genetic stratigraphic map of fan-delta systems in the Miocene Pohang Basin and location of exploratory
wells (D : Doumsan fan delta, DS : Duksung fan delta, M : Malgol fan delta, and MS : Maesan fan delta) (modified

after Hwang, 1993; Hwang et al., 1995).
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Table 2. Location of 21 wells in the Pohang Basin and depth of key beds.
_ _ Total  Basement P1, P2 P3.ml.1, P3. ash
Name Latitude Longitude Depth Depth Boundary ml.2
m  (m (m) m ™
A-well 36.0223000  129.3650000 1523 423.3 411.7 306.3 172.4
B-well 36.0232000  129.3740000 1627 672.5 578.3 445.1 3213
C-well 36.0219000  129.3650000 3000 435.3 416.1 320.7 180
D-well 36.0259000  129.3570000 1571 482 426.3 324.35 196.5
E-well * 36.0316720  129.3806260 1276 668.2 571 464 381.6
F-well * 36.0695820  129.3996630 1217 639.7 478.1 421.7 307.3
G-well 36.0113000  129.3550000 1005 493.2 396.7 238 -
H-well * 36.0098000  129.2970000 972 302.2 - - -
PH_CLH-1 36.0763889  129.4186111 630 551.7 500 447.1 -
PH_CLH-2 36.1100556  129.4275556 616 561.1 476.8 430 293
PH_CLH-3 36.0986667  129.4261111 763 664.7 646.6 560.3 460
PD-1 36.0125556  129.3403333 301.1 - - 185.8 21.3
PD-2 36.0166944  129.3457500 268.5 - - 204.6 54.6
PSG-01 36.0232222  129.3496389  274.1 - - 274 122.3
PSG-02 36.0520000  129.3625556 360.8 - 2 355.3 263
PSG-03 36.0041667  129.3545833 289.7 - - 274.7 136.3
PYDC 36.0349444  129.4216667 979.4 736.4 615 517 -
TB-2 36.0787833  129.3545528 604 542 518.1 4252 298.3
PH-1 36.1071800  129.3407560 100 - - 100 -
PH-3 36.0255690  129.3116440 100 175 - 64.9 -
PH-4 36.0796230  129.3049290 85 - - - -

* Corrected coordinates

A Aol HAEAth(Unit D-3)(Z1H 2¢). AlH
2 A Eo| gAM ] B A E A= 52 A7t
A= dofuf AbH SHE 9 B2|A 2 oA = F

& B ol A st/ 2EY Y WA F
g5 B2 Eo| EZEJrHChoe and Chough, 1988;
Hwang et al., 1995; Kim and Chough, 2000). =&
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AP A B2 E A2 EAE(Unit MS-1)0] Fo]A|
Hr}. o] miit AR 429 HAE 3EEe
ARF EolS0] 4F AHe B Bol= ol ¥
Argro] EAEglon, o] EATo= HE FAA
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Fig. 2. Depositional model of fan-delta systems in the Miocene Pohang Basin. (a) Stage 1 : progradation of shal-
low-marine-type fan deltas, (b) Stage 2 : rapid subsidence of the basin and progradation of coarse-grained fan deltas,
(c) Stage 3 : abrupt decrease in sediment supply and progradation of fine-grained fan deltas, and (d) Stage 4 : decrease
in clastic sediment supply and deposition of diatomaceous mudstone (after Hwang, 1993; Hwang et al., 1995).
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R A=Y, ol A, A ol B Al |
A5 A E &S0l FolH, UHA| AlgolA
< 3149 ool 7Iuket Ao EEITHIH 4,
5, 6a). ZHE Y, oA ARSh, AFE o, B Al
S E S ARl = AT HA g s E B
ol F7E B/ ool HAEUTHTH 4, 5). °]
AlE AFE 2 AR A s o] o= Al717F
719ke] o) weh M2 get AR AR Yo A=
2 5ol HAEAL, dF DA A= s3]
A Lol &2 4] o] dofut 719ket 4
ol 8/ ool F¢l A= A Hr.

32 ES4 U A MAK| AIFO| iR HE
ZEEAY S S4 AAA) AT A

W) $olH HAE ARz AR Hols o
¢ 2 AlH(Units D-1, DS-1)3} 71 A342] 30° o]Ake]
ZAARE 7HA= A (Units D-2, DS-2) Ato]o]] e+t
2 Ao YehdtiHwang, 1993; Hwang et al.,
1995)(1® 7). =it AR AFZEoll A o] BAH
2 FEeR 1.5 km AFEHM, Fole oFY k5
A 150 m o]4Fel Aol &= Sltk(Hwang, 1993)
(2" 7a, 7b). 94 AR A2t o) Haf &
HolH EHE ook @ Alto] HZo of 5
7|&o)A glom, I AR HE 30° ol T&F L
2 FAA UK Chough and Hwang, 1997)(29 7c,
7d). At AR Aol M Y A
2 ol o W AKYe] % F7) oF 250 m oJ4}
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Fig. 3. Cross-sections of Pohang Basin, based on correlation of 21 exploratory wells and outcrops. Depth of key

bed is listed on Table 2. For location, see Fig. 1.
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Fig. 4. Simplified columnar logs of exploratory wells and correlation of key beds around the cross-section A-A’.

For location, see Fig. 1.
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For location, see Fig. 1.
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tuff on the Cretaceous lapilli tuff (arrow) (G-well, 485 m).
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Fig. 7. (a), (b) Large-scale truncation surfaces between the flat lying shallow marine conglomerate (Unit D-1) and
steeply-inclined foreset (Unit D-2) of the Doumsan fan delta. This boundary can be traced more than 1.5 km in
the outcrop, with height for more than 150 m. (¢), (d) Large-scale truncation surfaces between the shallow marine
conglomerate (Unit DS-1) and steeply-inclined foreset (Unit DS-2) in Duksung fan delta. The underlying shallow
marine succession is back-tilted (dipping 5° westward) (after Hwang et al., 1995). For location, see Fig. 1.
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mudstone; M1 : laminated mudstone).
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1" megaturbidite (Unit P3.m1.1) is composed of 14 m thick gravelly sandstone, sandstone and mudstone. It is overlain
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Fig. 12. The 2" megaturbidite (Unit P3.m2), occurring in outcrops. The megaturbidite is composed of more than
37 m thick gravelstone, sandstone and mudstone in the proximal part (a), In the bottomset, it is composed of more
than 25 m thick graded sandstone and mudstone (b). In the prodelta, the sandstone shows a long-wavelength wavy
bedding (c), suggesting a supercritical behavior of the giant turbidity current. For location of photograph, see Fig.
1. Blue dotted line in Fig. 1. shows distribution of the 2 megaturbidite.
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Fig. 14. (a) Coarsening-upward trend of muddy sandstone and breccia, just above the basement (Paleocene to Eocene
lapilli tuff) of H-well, (b) Gastropoda fossil in the lowest part of H-well, (¢) Breccia in the lowest part of PH-CLH-2
well. Previous studies interpreted this interval as Cretaceous basement (KIGAM, 2014). However, intercalating
muddy sandstone and mud matrix in the breccia suggest that this interval was deposited during the Miocene. (d)
Cretaceous conglomerate, sandstone and mudstone around 730 m interval of B-well. Previous studies interpreted
this interval as a Yeonil Group (Han et al., 1986). However, brownish mudstone and rounded clasts as well as locally
lithified units suggest that this interval is a Cretaceous sedimentary rock.
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Fig. 15. Evolution of Pohang Basin with time (cross-section A-A’), based on correlation of key beds in 21 exploratory
wells and outcrop sections. (a) Stage P1.1 : Formation of alluvial fans in the western boundary of the basin, and
erosion of basement highs and deposition of swamp deposits in the basin center, (b) Stage P1.2 : Progradation of
Gilbert-type fan deltas in the western boundary of the basin and deposition of hemipelagic mudstone in the basin
center, (¢) Stage P2 : Rapid subsidence of the basin and formation of large-scale truncation surface in the western
part of the basin and deposition of a group of sandstone in the basin center. Continuous supply of coarse clastic
sediments from the western part resulted in the progradation of Gilbert-type fan deltas. The basin center is, however,
draped by hemipelagic mudstone, (d) Stage P3.1 : Progradation of fine-grained fan deltas in the western part of
the basin and deposition of hemipelagic mudstone and turbiditic sandstone/mudstone, showing a coarsening-upward
trend in the basin center, (¢) Stage P3.m1.1, m1.2 : Chaotic resedimentation of the slope and deposition of mega-
turbidites in the basin center, (f) Stage P3.2, P3.ash, P3.3 : Progradation of fine-grained fan deltas in the western
part of the basin and deposition of hemipelagic mudstone, turbiditic sandstone/mudstone and hybrid flow deposits
as well as volcanic ash in the basin center, (g) Stage P3.m2 : Chaotic resedimentation of the slope and deposition
of 2" megaturbidite in the basin center, and (h) Stage P4 : decrease in clastic sediment supply and deposition of
diatomaceous mudstone.
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Fig. 16. (a) Chaotic mudstone, sandstone and conglomerate in the lowest 30 m interval of PH-3 well, (b) Conglomerate
in 149.7 m depth in PH-3 well. Clasts are composed of Paleocene to Eocene volcaniclastic rock (greenish), Paleocene
dacitic tuff (white) and basaltic andesite (black), and (c) Breccia in 147 m depth of PH-3 well, composed of dacitic
tuff. The dacitic tuff crops out approximately 1.3 km west of the well location. The lower part of this unit is extensively
deformed, whereas the upper part is less well deformed, suggesting a chaotic event (earthquake and tsunami) during

the deposition.
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71934 H &43A diH|

U o] X304 o 30 ~ 150 m F72] olg}
o] FZs}IH, o]re] HMo] JHRE AE Foj]
= @2 EAFA 270 BAY Fdol= FAE
HHAGA ool B E ]l en, EA7F FHA; M7st
of w2} elsjele] s gl WA AgiEe] @)
d Sgo] RAEHA FHAF o] Hojd AR
S EICHZH 15b). ]9} 2 FAFE £ A3
T34t 94 AR A SollA 35E 28E
Age 22 B4 ZA) 959 shie) g 2o
B = o] 2 Ql8f 74 ol EF o2 et
H AlIE =E-ER A" 2R s ch(2¥ 15b).
o] E A= A A5 =BAT AV Aol A
2R} HA 27kste AehE Ak Aol A 2
HEF A 257 EEet ElZne] D-1(Hwang,
1999)3} 22 A7)of) HAE Ao 2AHT £S
A AVIA] AZEEoll A 0] Al7]9]] 250 m o] Ml
ook 5 Afte] A Om, By AR 42l
A& 80 m o[ FA = lth(Hwang, 1993)(19 15b).

H-Foll A ERlEe ol H FAsks I B
Hol2e)s wolt Zielske W AR AltET)
A FAFHN A B ZE A]7](Unit M-2)of] AFH 8}
3o FFE A7 U ARl I3 H48 Ao
2 "t (Hwang et al., 1995)(1 2, 5). L AR
o £7¢ olgat FAISH: WY Ei Fol3E
Holz= Z¥E T AR AAollA E8=E 5
Tl §43] Eol& Al7](Unit M-3)of| gl &€ A
o2 | gtHwang et al., 1995). W& AAFA] 4t
245 AR SRS (Unit M3)o] =-84F A1) At
Foho] ZAN NN LHEY MAA) 42Ee] A
HZ(foreset) (Unit D-2) 3}5tof ol F-2 o]
7to] ZRFEA] B4 27](Stage Pl)of| EZH A
& ANHAY 2, 5). FEAo] Sloke T3 B
@9l Pl2e HEAHDETE Y, FEIUS, A
otol = Um et al., 1964; Kim, 1965; Yoon, 1975;
Yun, 1986)7} cju)gck.

A R A1SA iy

SRR S oA o] A7) EFFAM =
%, AEFAE, AATE 3 T ohdRt A
=31 AF7T 3= R tHKim, 1965; Yoon, 1975;
Yun, 1990; Paik et al., 1995). 7|& o] k21 o]

AL Gt 7199 S W &2 HE A,
EH A7) 27] olo] @.4] TH(17.5 ~ 16.5 Ma) 2 3
A% v} QJth(Lee and Pouclet, 1988; Kim, W.H., 1990;
Ingle, 1992; Yi and Yun, 1995; Kim, ].M., 1999). Kim
(1999)2 B-5-2] 600 m ~ 590 m -7rol| A AAA
T2 F3 f52el tigt J4E S8l B A7)
£ 27] vpo| A T(16.5 Ma)= FAITE A
Alof| W2 2 A-tol|Al= B39 El-we] P11} P1.2
O] AAIE 654.2 m, 12|31 EJA TS| P13} P22] A
5783 m HEE HHSHATHIH 8). wehi EFE]
k] P1.29] AFR-17H600 ~ 590 m)oflA] gk
A|&of| A 7] uto] @A) TH(16.5 Ma) 2 743t o] A]
71 7189 1 ESHA A4 2K17.5 Ma ~ 165 Ma)
oF= X|Z) EZE B-39 o] it A= FAL
o|URt KA T 5 mm W Q9] GRS AR 2
uff 8ol IR b= Mo & Hol(1H 8) HA] A
Sl A AER Foll sl o] Al7]of E A E At/
o|¢o] s o] Bl H =3 7/ = ¢ E]Htsit.

43 Z& EFER| P13t P22 HAH|(Unit P1, P2
boundary)

TZ2AE AR Aol A el e oA E2E
S AFE Hole AY E A (Unit D-1)
I AJFEFOA FAL ol ARolof Y= AR
TR BFo] dojue 5, BA WiRolA @&
ol 23 w5 AT F7 o] o= AAZTHH
15¢). &, &4 B4 2719 &R BADGZ ALolA
£ it A7) dojuaA] 29 - EL 4EH
A9 o] S H o] B HL 24 YRol= =
FE BAEo| 3FEHA X5t AHE HHEn 5
¥ th(Heller et al., 1988). A|EF-o|A ER1E+= E
H99] PL20JA Aol AY gl FAL ojghur
B2 Y1 8 BARAES A1l A%
o s 2Y Ha=o] FFEA B HO= Hal
o B4 WA HELFOR thFE Hze] o
ofidt F GEWY BT HABL HFHC
oFeliFoll A g0 2 15 km o4 AE 3 %ol
74150 m o]4<l & Teshe o] Al7le] A
B2 19 m’ ool B Aog 2Rt A5
£ H22e tiyEo] U Qo) Ao HHs
A L3 ALY, AEQ} P olghe BA YR2 o)

o} 574 olef Afolo] RESH= Aok ] ¥
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HE EHd Aor FAHEHH 8, 15¢). &4 I
7 olgo= 234 EAES JA7A] 4Rk H2
Fol A9t B A =11 23] YHol= FAE o] H(EH
S PR X A2 Bk 2H 8, 15¢).

B-3ollA EAte] P13} P29] A= 561.5 ~
5783 m 73k] 0lgk Afojo] HEoH= 4 mmelA]
44l cmol] 0|2 T4 Ei Hol2eE Holk A}
oF A AEQto 2 LA o] QItl (21 8). Kim (1999)
£ B-2 570 m A Mo thko.2 AR R 244
5= &0to] EZFA71E 163 MaZ, 540 m 4
EE162Ma 2% o) Slck. mrebd a3k o
Rolxe) Fae AL 7] vlo] 4] (165 Ma
~16.0 Ma)oll YolutE 7Fa/do] &2, o] Al7]=
UEGE FAFTL AAMFCZ wE2A 3shH
A Ft e S22 SRt A7|9F YA Otofuji
and Matsuda, 1984; Jolivet et al., 1991). 234},
570 m A% QIo] RESH= AR AR/ ol
o] Al7]of APH /oA E|ZE ARt/ o] o] A
T A EUS 7HsA = AAR

_l

4.4 EsH E[XCR P2(Unit P2)

o] 7 £A A59] 7|9kt QIToA AlFH
PH-3F-Z A Qlstile= F2 ZA3H(5YR 4/1) YA
MY 4/1)9] o] R FAE O] UTHH 4,
5, 8). o] Woll= o|mjufj & 314, Extuld, AJAu}
5 5% 54 3o Eot Auwt A= et
gt AJFFotol|A o] ElAT] ARQl Z3 A
@] P3xke] HA= Bt 19 4, 5, 8). 18
L A|FEFotof| A o] AAlI= GR ASto] 335
AlZbets A H 9 sHEE R E, o] ElATe|9
FA= 230 ~ 50 m FEo|th(1H 8).

71954 2 43A tiH]

o] 7hE g4t AR AHZEolA AHET
EHST AHSol FAAH EHES D-2 774 of
HIETH 2 3). =24 A4 Q129 leFoflA= o]
AlZ1e] - FHS(topset)o] 2F 100 m o]4}9]
FAZ F2E Ao] ERlEn, A (foreset) &
A 5502 ¢F 800 m HAE3FTHLH™ 3, 15¢).
EA7F 243 275t AHEY AR 427t
FAE o] Al7]o FoF R AR £A] Wil 34
H GSH A9 A A E o] 4] YRE

S5 OfH|2 &elzls ZEEA| ALETO| AIIEM 669

o

294 B22o] FF Fs Aol g W A
SAjEIck. whety o] Al7]el] HAE AL ghlY o
e EA AARA) 2] ] D-2%k e
NMEEEEP TSl

FE Aol T2 g BTy P2 Eg4F A
R E RIS EE B ERR R
Aok )7 thu| =, U e) BB AAA A2 Q)
TeliE FAECIEE, HEE 5), WAk A4
A% TelAE AEoeh Bxe| BA A4

Aol HE SRS, 43152 )7 o)
HoHUm et al., 1964; Kim, 1965; Yoon, 1975; Yun,

1986).

—_

RBSH L AISA] i)

Kim (1999)& B-3olA 435 A7 F3lo] 540
mAEE 16.2 Ma, 510 m A EE ~16 Ma2 %3t
Hh Qlc}. B-FollA HATS] P27h HAE #3he
515 ~ 561.5 mo|H, o] 73t ol A= 2 mm 2] €]
AEQo] 1 v grof #EHA Y= H(OH 8=
Hot tj 29 ojek2 WP HH o2 FAH
Aol Qs eE sheiAISol HAlEo] AEH
= AL ofd Aoz vl weka EHTe P2
%7] ulo] &4 2165 Ma ~ 16.0 Ma)oll B
=7kl o

4.5 & E[FER| P22t P39 ZA|(Unit P2, P3
boundary)

o] BAE =4t A Azl Al S gke] 90%
o]l YA MHFI} o|o] SIS AHE A
2 Apole] dle FAT =2 wWstz et
(Hwang, 1993; Hwang et al., 1995)(1% 9). ©] 7
ARE 8] NN TxeFo] Qolt dgre] 3
Tl FA3] Zoi5e] BHY Ao MET
(Hwang, 1993; Hwang et al., 1995).

o] A= AlFFollAe FREHA| ot AgF
o 9J3f) EJHH AletEo] &8st AR P9t
Ty 2R WR7HA] AR Abrol 35571 $3)
M B4 XS T4 AR AzhollA 2L,
AdZ 4 7143 AP d FHE] S&3] 45
ojofstE g RX| WHO| A|FFofA= AEF AFY
o] A & sh= AP ET sHof XSz FAL 0]
&Aool o] BAZE AT ALz FHEHHTH 8).
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Kim (1999)2 B-3ol tigt 43% A+E &9l
AL o]ek Abolof] Apete] E2HBH= 500 m A&
5|2 Z(Unit P3)& Z7] uto] 4] T(~16 Ma) 2 3
A5t vk Qlon, ojgtoZut LAE 540 m AE9
E|Z E(F A P2) = 27| ulo] &4 H(16.2 Ma)
2 2350 by Bx) AZoH BELE 5
o2 Ao FHEY FFo| 43| SOl A7l
oF16 Ma® 4=},

4.6 Zg EIX L[ P3(Unit P3)

Astolold o] BRRSls 2 ZEMGYR 4/1)
WA EEA(GY 4/1)9] olgko R FAEe] Tk
% 4, 5). oletellz olulsls 3h4], =gk, A}
L, §3% 59 shjo] E3jn], ARAEAE Lep
wth o] olghe wIgry Aol o3 B2 Aol
tHChoe and Chough, 1988; Hwang et al., 1995).
A= A 2 AEYE T = mmoJA = m
Aroln, W4, Holsd, 58, ARSE, HASAIA
W G 52 Bk AR R AES AR o]
&2 3] (medium gray; N4 ~ N6)= Wt} Hol3
5 Holx o] AR/ ol HF A AgF HA
Zolth o] EHe= wiel £xsk= AdiAe
5 M EZS Sl g8l 3 i HATe=
ok

4.6.1 =3 E=k9] P3.1(Unit P3.1)

o] EAT= #A A5 7IHket dZolA Al
4 PH-3F2 Al9staes 2 Z3M(5YR 4/1)
WA FEA(GY 4/1)9 ooz FAdE o] JltH (2
4, 5). gFZ 4 WA FHolSEE Hol= ARl
AAE, Aol FA 9 A MEs AR E 7
A F7Veke AEFE At AlFFoAe FAR
o] Afolofl 4= cm WA] 4] em FA| 9] ARt 4= T
7HSFEHES WA FFAEE A Holw £
37 = gt}

71954 R g3 Aek o]

o HHTSoIA Ay o2 Alte] £ 9 At
2 WETh AR 245 S7HE 4e BA A%
o AP A AAF A% 02 MRS 5

2 ANk, 4 ohY ghe AeEol AT
o} WA Yt AR ol BE BA A%

O AlFd ARA AzFFol|lA &4t e st /2H
7 Bddo 2 el B9t 24 URoHE 4
o] gFE ARQto] 2H S P52 A AT
d 15d). =24 AAA] 4Zheol A olef 22 st
/E2EF AREE o]¢ho] A E A|7]|= EjF T D3
(Unit D-3)9 si= cH(Choe, 1990; Hwang et al.,
1995). B AR AFZHE, B4 AR AR
o] A|7]of| Eol¢t EHE FFo] EojE0] EA Y
3ol 297 HAEE TN asck vl A
BA Aol M= B Eo] A&KH R FHE
3179} 718 (Unit MS-1)o] 82| 4 AAkA] At
217:9] o]4h/ AI(Unit DS3) 42o] 011,
Z0] 24 AR Azt A= AEE
ZAHZ(Unit D-3) 450 B3t}

o] BRI AL Ak ALk QoA 7]
& FSAY S (EAS, 5855 5) tiujE
THUm et al., 1964; Kim, 1965; Yoon, 1975; Yun,
1986). -84 AAA) 4121 S0 A AT
7i7 W Hao) B AR Aol Sol (o]
52, 0% 5)3 $A1 A7lo] B Ao 2
BEh ey mjAE AR A o] Al7]oll=
s o SF Aeo] FRHROHR wiAle)
QoA AR eoto] B4 A)7]kE dhu g,

A L AISA diH|

o] A17]9) EjxFo] AEie Ak} s (Ek
% 5353 BT FAHIES, )L §
2%, ShEER), A7, 7 HEER, 129 59
cheret sh4o] gk TS A7} SaE g o0,
B A7l 7] vto] A= si4lE Bl gltHTateiwa,
1924; Kim, 1965; Yoo, 1969; Yoon, 1975; Yun, 1981;
Bong, 1982, 1985; Chun et al., 1983; You, 1983; Lee,
1986; Kim, 1990). Kim (1999)2 B-Z-oA 755 &
A& B3I 510 m A=E 27 uto] @A) 'E(~16 Ma),
420 m A=E F7] upo] A %(15.27 Ma)=2 4
Slgitk B30l ElZThe] P3.1o] Ej3H 7k 445.1
mof|A] 515 m 4 &=of SiFE = (1 8)= o] F1to]
BAE A7) 27] vro] 4| TojA F7] mho] @A
%(16 Ma ~ 15 Ma)¥ 754 o] =t

4.6.2 AYAELE E)HZ(Unit P3.m1.1 & P3.m1.2)
ZFEA] Y FE Y A|FFo A ERIE= o] A
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AET A/ ol @A AlF=3ollA gjld Fu
7} 1.2 km’o|], A 37} o] 20IR|A] GFe X H71A]
Z3tslal P UAg-S n2jsh Bl &g of &3~ 5
km’ o14te] AEE Rolch. ol o AhAERI}
B2 E A A AR A £l ST AH
FolAe AR =FollA ERlE = EHFEo EX
FAE A, A 2 olgde] EHEHIH Aow
BE 2™ 15e). 22 217 Fofl &8 AhA
E(Unit P3.m1.1)7} GAE QAT T4 30 cm W<
O] GRS WHlFA oldte] EAE &, A Bt
A3 HH2S oA AEH] E 2 AdAER
(Unit P3.m1.2)7} | " A2 2 HIth( Y 15¢).

Kim (1999)& 452 A2 E519] B-22] 510 m
AT 5 ~16 Ma, 420 m AEE 15.27 Ma, 410m Al
EE 152 Ma=® 343t v} Qloh B-3ollA] B4
P3.m1.17} P3.m1.27} £&3}= 37+ 428.5 mo|
A1 4452 m A =of] Y|RISFE R o] AthA e ALt/
o2 F7] upo] 24| %(15.5 Ma ~ 15 Ma)o]| &4
" Aoz FAHE a2y o] 7+ AER| 9
3 o] FH oY= FES}, o] A A7]of] APH A5
oA EAE f5Fo] AsE HAEHUZ 7FA
= HjAIE 5= Yok o] A7) YEEE FAETH A
Aoz W= st Fafi7t wE Sx=
Pshe A QoA dit R ARle s =
FEA Hells AdAE77E H3d Aoz 44
tHOtofuji and Matsuda, 1984; Jolivet ef al., 1991).

PSG-1 @ PSG-2%¢] AjAER Agtol A 104
7)) #fojZe] tste] SHRIMP A& 2w 27]
ANA| ~ F7] welr], 27] wepr] W=7} 2ol
o, 7] o}o] ©4](18.31.4 Ma)ol] = Aoj2
£ 177} SRIEIEHIE 17). ol Tyl Alol
AR A2 A0 27] oM ~ 7]
o17]9] BRI 2 2] Wels] o) HAetRolA 7
Azt on], 71 BR|el4 Bl 27] noloA]
o] e THEA Sl 3EHA Zoi=
= Ou)gith. 7] uto] AIE A|AISH= 1712 Ao
& Y7L oy o] AtAERE 4 18
Ma o] %o o] FH A = AAZTH1HE 17).

4.6.3 3 E)HTk] P3.2(Unit P3.2)
RZEIA o] EARkgle At At E2E(Unit
P3.ml,1, m1.2) I AFHo| 3 A Z(Unit

S5 OfH|2 &elzls ZEEA| ALETO| AIIEM 671

P3.ash) Ato]o]] £EZ3F= 90~150 m FA| 9] o|¢a}
71 Atolof| EZdH= ARF O 2 A E| o] QITh (1| 4,
5). olghe (A)ZB(GYR 4/1 ~ 5YR 6/1) T2
(A)ESMEY 4/1 ~ 5Y 6/1)= wr] 27FH, 4
Avks, W2 11, 133 5 thd3Et 3Ho] £2
Ao B E 3L 39S Heh wae sk wa
o] Zajoi, urelepy Aol ola) HEE Aoz 5
A tH(Choe and Chough, 1988). Akt & AEQF
< g F& HolFeE HolH, FAE = mmo
Al = mo]| 0|27 = gtk HolFE] At R AESQS
ol BA (NS ~ N4) o]¢fo] o], o= A&
7 EHAS R AT R A o w7t Rk
EE A2 WA A ES} S 2o
ol sH= 9] Teto| A FAE 2 E E|XA 2 sjAE
tHChoe and Chough, 1988). °] E|Z o= &
o129 olgrRE ko B o4 AF U
o] Heto] HE A=A 4= o B, o]=
E3H5(hybrid flow; Haughton et al., 2003, 2009;
Talling et al., 2004, 2012; Amy et al., 2009; Talling,
2013)f| &J3f) EjHE Aoz A H). o] FHATtY
O FA= A SELE 7HHA AA o 2 ast
L Age Wtk 4, 5).

71934 9 ¢FA diH|

o] EJA 99 T o]¢ Atolofl AWM EE W
A ZdFE Y3 e Hol= AMAlE =4 A
A 4750 ERee] D3 Al71ef| A (slope apron)
Ao H4E 2oy Mgk 9 ojgf 2B
AFstet(Choe and Chough, 1988).

o] AR 71E AFAI e BoE (o]
= 2=, §F4=; Um et al., 1964; Kim, 1965;
Yoon, 1975; Yun, 1986)%} tiu] €t T3} =34
AP 417150k oA AR 432157 B e o)
A2 Q1o o] Al71o] B ook W A} 15
2(Foh%) ARol ARdetoz g B 7
goz LA HE3(Unit M1)o| Folt Hoz
Ko o] HATHIL 7|2 AEAle] AReTE
ulgck.

B3A R ABH )
249 FoHE15E, NFH)IA charr 3
of e WAET ATk SRR, HA A7)
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%7 uto] 24| 2 45 v} lrhTateiwa, 1924; Kim,
B.K., 1965; Yoo, 1969; Yoon, 1975; Yun, 1981; Bong,
1982, 1985; Chun et al., 1983; You, 1983; Lee,
1986; Kim, W.H., 1990). Kim (1999)2 B-3-o| A
% E4S F5 410 m A=E F7] vpol 24 2
(15.2 Ma), 340 m A=E Z7] uto]2A4|(15 Ma),
330 m A=E 57| upo] 2A4|(14.9 Ma)Z F43+%
ot B-goll A EA ] P3.27F HAH 1742 3213
~ 4285 mo]| SfFEHEZ o] 7to] EHH Al7]=

%7] ol A(~15 Ma)2 3k T2 of
e AR EL BAF 5o ) o) Al7]el H
3 e Abe el E2E A) 9 olgfe] A
ol HAE AF Alt/oler % TR G Qolet
o] AUFF ol A 71 B FZHOR 15 Ma o]
o HAH AL HsHE AT 4 gt

4.6.4 YA EA A4 (Unit P3.ash)
HHA 2] fEAS w = glAto| B MY E

P3.m2 (m2-1) (n=61)

13.4+16
(n=1)
I'd
| “ Al | N
P3.m2 (m2-2) (n=57)
14.8+15
_ (n=2)
I A A LM il
P3.m2 (m2-3) (n=44)
15.2%0.2
(n=2)
T4
l\ NLA JA |
P3.ash (PD-1, 20.2 m) (n=55)
154+ 0.8

(n=1) Jk\h
LN | L AAA hnﬂ |

| A LA A

14.4+ 0.4
AN

P3.ash (TB-2, 295 m) (n=59)

AN M

14.7+0.3

P3.ash (PD-2, 54.5 m) (n=74)

A |l

18.3+14
I MAAA MmN

P3.m1.1, m1.2 (PSG-1, 272 m) (n=60)

A

.

P3.m1.1, m1.2 (PSG-2, 355 m) (n=44)

LA LA

0 50 100

(Ma)

200 250 300

Fig. 17. Probability curve of zircon SHRIMP ages in exploratory wells and outcrops.
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AL A NS i H2ollA SIEth( 19
4,5,10). o] A E&= ZF 37] A|Z=Z(PD-1, PD-2,
TB-2 F)ollA 1887]<] A ojZof thgt SHRIMP
&4 A F7] uto| A, 27| upo| A, L
Aol A of @A F wiet7] o] w27} Sl Ew, 7712
HolZLe Z7| ufo] 2414404 Ma ~ 15408
Ma)& A AJ3HH2E 17).

4.65 33 ¥ATk] P3.3(Unit P3.3)

o] F7H2 2100 ~ 150 m FAY F7L olef]
Eolth. Y24 ] 23S o, A 24
2 opslo] PojAl HL BAITHAY 4, 5). =xt
shal, 24P, AAERS, 585 5 et o
ol Uik, AR ofeke kil o3 mAs
o HY He FYHE epdch Yk 22
s}4j= Eahe. o]gh Afolelliz 4 mmelA] 4 m
AZ e B EL HolFel Mot AEY
A Abro] BT AEQTH ke Ao o
o ol58 o2 stk A= e o] 7
71 ARE ZHE T B A% WETh Fastol
A Q) AP B RS BT 4,5, 150).
Qo] A FheA AR BolA P BAZH
A2 7131A 4ol sshEA elsiere] &
Fo] FEalFIche 2L oJulshel, AP} FF
o B M H2Ee) Fase] YA Hasta
22 AN, Y A RAE 5 moA] A
m 9] R E A ek Boli oleh L ARtol
E5t, oz Abejo] o) BHY Ao A Hek

71954 2 A )

o] F7kol A Urehb HukA Q) AepalRist A
& B84k JAR) AZHFolA EAT] D47} E
=d AJ7Jefl FAE A 9 olelh §AleKHwang,
1993; Hwang et al., 1995). 84 ol A E| 4§ A
X mko] b Algt olelel K ofe] FEoA A%
 PSG232) A9 HABAY WL ke F7bol
4 o pebu (29 4), o] 4] =84k AR A1)
Fo] E 2wk D-3 7kt fARSIoH( 1| 156). Ak
HAFA) AF2150) 3% BATS) MS-1 A)7]] =
5 ek AREAF(AR) AR A
8} A3k Holt o]ek W ARF TZHUnit MS-2)o]
Uehted, o] 27k0] thitm Abeo] ofg 53 9 o

S5 OfH|2 &elzls ZEEA| ALETO| AIIEM 673

o] ShelE HE o] HATHeIo) §4A1717) o
Aeg] MS-27} HAE A7I9 Ak Aoz 37
Hth(Hwang, 1993, Hwang et al., 1995, Hwang
and Chough, 2000). T3} o] EFI9 = 7|E 45
Aol FF(015S, HE% ) AR 77te] fulE
THUm et al., 1964; Kim, 1965; Yoon, 1975; Yun,
1986).

S L ASA diH]

o Tb] S S4 =T o] FAHE(15S,
=)ol 4= chargt sH4of ek gt 77t
ejElglon, B A7l 5] vlol Al g vt
QJtHTateiwa, 1924; Kim, BK,, 1965; Yoo, 1969; Yoon,
1975; Yun, 1981; Bong, 1982, 1985; Chun ef al., 1983;
You, 1983; Lee, 1986; Kim, W.H., 1990). Kim (1999)
2 B-3oA 75% £4& F5t] 330 m, 250 m,
180 m, 190 m A=E 14.9 Ma, 14.5 Ma, 14.1 Ma,
1406 Ma2 343 v} Qo B-2olA Hxwy)
P3.37} 2% #7+2 1585 ~ 317 mof| =22
o] A= F7] ute] @A|(15 Ma ~ 14 Ma) &2 3
AT T2y o YT E SR ol
o5 AR, AESH D olgo] tho Rxsin
2RS4 X AT AR AR BT
sH91x 20l AEH o] 24 vho] HAHEIS 715
o] Qlek. 3k o] A7l 7Ee] TR AT
Ho} o = ich

s91RIS2 HiAte|ER SHHA ¥ 215(Unit P3.ash)
oA 7712] #0}Z SHRIMP HAth&A AnK14.4+0.4
Ma ~ 15.4+0.8 Ma)e} A A 521 22} AYAE+F
)22 (Unit PAm2)ol| 412 572 Ao}z AAh=7
Z3K13.4+1.6 Ma ~ 15.2+0.2 Ma) & 1123} £A]
oA SHHEE-S oF 14 Ma Al7]of Holote
7bs4o] ETHIH 17). BAtol= S (Unit
P3.ash) AFELof o]t 9 AFQto] 100 ~ 150 m FA 2
45 G2 nejsel o] AU 13 Ma 057
A EH =L A= Sl

4.6.6 23} At A et ¥ Z(Unit P3.m2)
ZFEA Sl ExEdte o]l AN AEFE= 2
EF AARA] AH2HF AW Z(Unit D-2, Unit P2) 2]
POl M= 37 m ol de] ook, Ak dl ooz

o o, 2A F& #AA &M=

3]
Ay
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%7 o|9K(Unit D-4, Unit P4)<] 2F 10 m 3}5o] 6
m FA12] Algh 9 oerom ekt o) ElHg
91 P33 57| vhxjete] Sojeh m&AF AAkA]
Atzkzo] ARZol AL E2ge) P31, P32, P33
A7)0l HAE rEe] Bz Eo] AEE o] £
s7oz o FHYLS ulFeH Y 15g). ©f A}
gtoll A Mo} SHRIMP ATj=4 Az} 27] o 94
~ 7] wely] 9 27] welr]e] §a7h glem,
7] ulo] 2.4)(13.4+1.6 Ma ~ 15.2+0.2 Ma) & R A
Sl Aol YRIE 5717 helEey. weha 23} 7]
AR HA2E oF 13 Ma 0|50 o] 5H Aoz
e L

4.7 Est EINEIR| P39t P42 ZA|(Unit P3, P4 ZH)

SZEA 9 ool A FRIE = o] HAI= 7]
& FSAY ol5S(FAT, Tl FEFHES
2 ZA1l T Um et al., 1964; Kim, 1995; Yoon,
1975; Yun, 1986; Choe and Chough, 1988). A|&%
ol A A te] P3¢} P49 AT EA] FFlA A
o|FQl M2 A AZ9 F8 HAE FFAA
HEA A=Y FFo] AAs dastlar, F2E
& &0 Hap 713t A= sjAHn 1y &
A LY AFFolAe o] A7 S48, £
A& oA RARHE Ueu= 2 #2d
o|¢o] E|AE = =3 #A] A SollA tht 2] Abe]
7h oSS omgith

4.8 Z& E[NT?| P4 (Unit P4)

AFFoA o] EXE = AdFIM(GY 6/1)S
= oo R A Eo| lom FHE A4E A%
ZAH(10YR 5/2)& w= t7to] WobXIth( 19 4, 5).
ARFE A9l BZokA] dow, Yusth 57, 27)u}
H 59 3H4jo] Yehdtt. o] 72 £ 9] A&l
A& B-Z E-Z F-%, PYDCE, TB-2% PH-CLH-1,
-2, -3 & 870 FolA FRlHr}. o] o]k F& 4
Z24 ooz FLAEo| glom, sHEY Algto] §
AE A o= HolAHl FAE 7ML 9
t}. o] o]t FEFet A o] EFEo] vk
P S 58l F4E Aolth(1H 15h).

71954 R ASA )

o] o|QhE =G4}, B4, AL AR A120)

b

AF9]717HUnits D-4, DS-4, MS-4) 3} thH| St} 7]
ASA N = FE2HH(EFS 5 Umet al., 1964; Kim,
1995; Yoon, 1975; Yun, 1986; Choe and Chough,
1988) 3} -5 3}tt.

S L ASA diH]

Lee et al. (1991)& ZFER o] A= A
5o} o] 55 2o fHASHA o gt AFE FSh
EZA71E F7] uto] 2A4|(14.5 Ma ~ 11.5 Ma) ]| 3}
e A0 SJA3 u 9lom, Yi and Yun (1995)
2 &SI E AFE Tl TFEA S =5l
A 7HE AL 5212 Ma 9l A o2 dj43t v} Uk
ol 23 HATY Pd= 7] mho] oA FHHE(13
Ma ©] ~ 11.5 Ma) || E| &= 7Fsd= AAE

M

5. A2 . X

!

N Y =

HI

1970 o) o] % ZZJEX|of| A A]F=H 217] Fofof|
A A Adto]] A 4=2], =& AAAS] A
4 AqAERF YA 52 502 AFF 7H
u]E stk E3 A FoA EolE=
ASTE giujste] LFER] ALSTo] AHASA
£ A5t 5o} AT oA ERIE= 45
S 7|Eo 2 ZFEA|] EHALE 4719] EFA7]
2 JLE3}9] 3 (Stage P1 ~ P4), ZF A]7]<] ElHEL
B Aute] A4 tiu|EE 45 7|E02 Al
SHTh

1) EX¥A 27](Stage P1)oll= #5719 (37
AEY, FE19 2444 ket wetre] X et
2 Aot T oA 9 o @A) ShAet 71 2
7] afo] A1) St e 5oz A 7Rkt
AFRLol 2] W A 4 E= TS0 QAZA o
EZd o] oof, A o9, vHd AlY 9 7+ Qto]
E| A =] 9lh(Stage P1.1). o] EH T = A 7|vkd
XA FFE FHEO] AR A EZHHE Ao
ot 27| upo| A A7 Ewe] e AR
gAto| ER S E|F S gFA| Bt 2|7}t
A& 02 27kt s o] o, BX| Ao
= 57 250 m A=) Aafjg A4 4zt E4
= lth(Stage P1.2). B3] A&9] stdoA 334
Aot 9 ARREE BX] YRR FFEXA] st £
2] YE-2] A|Z2To| A 30 ~ 150 m F72] ¢34
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O] HhlFd ool HAH T A7 A&H o=
2733 wt 42 =3to] P&atA] Lt ol
O] P FRE A8 Folx = A Rl
1 Al7]= 27] vto] @A Z(17.5 Ma ~ 16.5 Ma)
2 3349

2) I HR Al7](Stage P2)of] Eo1<t £A] W7o
A= @328l ot F43 7ol dojyth =
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