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Q9 TFEA o] wEo|A ASFA olekuh NG o]gre FohE ¢l3) Fio] ofArk. ST AFEA) 5 AL ol
AR Stofo Al $9EO R Fo] JRsdth B AR EFEAY PSG-33 U ASHRA olgha WA olgo] &Ko s
Uhehbe 77H(84.370-82.980 my& SO R A, A0 M2E B $47194 B AL T o5 B4S TRsuA
skl At oleke alNY ghe AE Se] oA 1), UE ZRY olok(H A 2), 5y AE 932 ole(Ea
3), T ol RHEAA 402 FHTTE YA o]9RE Bl LA ol (LRI A 4.1), 2818 A ol QKR E A 4.2), BARGA o]
ERHAY 43)0 2 ARHTE AL OlHEAY 13, RHAY 4.9 oy B4 Ak §A9) 55 BRT 24,
ApEHE 27 9 M wSHe 220] Helsu], ol MY YA EA Rl A 1] EY g T2 AR o FPSL XA
Aek5g olete] ol Y (P} vl T2 ZHimbrication angle, )2 512 Wisto] mte} 745K AL Holw], ol AR
§50] b2 BHIRIT Wh, WRIGY olohe AlEok AR 9 B Ao] TRFE 4 BlAS] T4 ol H(HE A 4.2)3} B of
TR 4.3)0 2 FHEM, habRol A B Av R4 | d3} 5] BAI 22 S MAlth oL 524 Ao o
A4 H4E A0 R Hol} AR FZoIAE 52 HA FolE HA TN ot BE| G WE A0 HA Ak AA of
QI AR o]9] F-R7IEke Far BE WL 2 X0l S Holx| sheth AeA olehe Evishd Geirh wes) gk 77
2 AGfekn PR E 5T F7I84 o] AT FFS Hojul, WIAPH oehe HRE L4F F/ISHE FFL Haltk
o IR AER o]F F AtEaol eHyElo] 9N EHEO] FFFol YA FOT HAHCh WE, WMAPY ol U
R AE Qo 3ol BASHE Tl F57I5kE GFo] Wk ol ASE AR FYOR ST

FRO: THEX|, MERY 0|, Bt O, AP |0|MIRE, ER]7 (B4 ot

ABSTRACT: Differentiation of turbiditic and hemipelagic mudstones is usually very difficult in outcrops in the Pohang. However, it is possible
to discriminate the two types of mudstones from fresh cores drilled within a few months. This study attempted to discriminate the characteristics
of turbiditic and hemipelagic mudstones through sedimentary facies, anisotropy of magnetic susceptibility (AMS) and total organic carbon
(TOC) content analysis in PSG-3 well (84.370-82.980 m interval). Turbiditic mudstones can be divided into thin-bedded silt laminated
mudstone (Facies 1), silt-streaked mudstone (Facies 2), wavy silt laminated mudstone (Facies 3), and homogeneous mudstone (Facies 4).
Facies 4 is further subdivided into gray homogeneous mudstone (Subfacies 4.1), brownish gray homogeneous mudstone (Subfacies 4.2),
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and calcareous mudstones (Subunit 4.3). In the turbiditic mudstones (Facies 1-3, and Subfacies 4.1), magnetic fabrics reveal parallel, oblique,
and transverse fabrics, suggesting that the fine-grained sediments moved on the depositional surface as sliding and rolling. Additionally, the
degree of anisotropy (P;) and angle of imbrication (f3) gradually decrease within turbiditic mudstone, suggesting a decrease in flow velocity
of'the turbidity current. Hemipelagic mudstones show randomly oriented fabric with a few flow aligned fabrics. These characteristics indicate
deposition under suspension fallout with some influence of weak flows on the depositional surface. The TOC contents tend to decrease toward
the upper part of the turbiditic mudstones, except for intervals with abundant lignite fragments. On the other hand, TOC contents increase in
the hemipelagic mudstones, suggesting a decrease in detrital sediments supply due to stabilization of the slope after the large-scale turbiditic
event. In some parts of hemipelagic mudstones, thinly interbedded silt layers show low TOC content suggesting the influx of low-density turbidity

currents.

Key words: Pohang Basin, turbiditic mudstone, hemipelagic mudstone, magnetic fabric, total organic carbon content
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AsfolHE chaket 3ol ojs) HAZo] WA, L3t 9
H=jgirh. As) HAL (H AW 52 (hemi) pelagic dep-
osition)o] 5 B4 7]2to2, 450 ReH A 4
go] 444 PYHoR AsHoz HHYEH £ Y=o}
AE YAZ AL B2V LY TAH S Tz oo R
o] R o] Atk Pickering ef al., 1986; Stow and Smillie, 2020).
gk M 02 Feo] 28 U F2 Fsediment grav-
ity flow)e]| 9J3f| B2 Eo] 5= o siA ol A vigHS w
2} o], EAE o] AeF XS (turbidite)o] F/HE7]=
gheh A ¥4 32 Bouma (1962)0]] 23] &= & ¥4
Tzo| wet 57HQ) ke R FRE o, ARE AT
Y=ot Zropx] = A Helok AsR 43 AR &
AR F2E HolA| gh= o] Te= PR E S, o]
= AR & FRA AUXA| Al7] 58 FfiEol
AAH Ao Z 4=} Stow and Shanmugam (1980)2
Al ZoJ R4S E3] Bouma (1962)2] Te-Te 7+7H Y=
2 EJZ Lo w2} TO-T8 2 AJE35}4T). Stow and Shanmugam
(1980)2 A& #*1E(fine-grained turbidity current) L}
oA FH L2 #2453 R Y o= Q&) A "HA
WA AER 24E 458 H 9 FHY AFFE(T0-T3)
7t B E AL, o]F 53 2Rbe o A Qe oRe
7o) ALE Q53 T4} oISHT4-T8)0] B Hrta 2 )
St w3t 22 53e] HHE B} 1o B Ui 4w
2 Wz o] 2 ABS 4w Ak Ao B30
olgh FHE THedt Ra B Aoz o) HaY A
7 oljet AR AetRe] Acleon d3e R FHol
7 BA4E 4 flen, BAE w2t S7F wek ¢
F7tASHE AL 5 53 E 7F 3R (flocculation) o] AP35}
o] A} o¢to] ElFH T 81 th(Baas ef al., 2011).
E2gre] 278 QHI g PASH: UE, Ao T 2
23 EAGA] §A49] Lo 9Jdf FFE W=THReineck
and Singh, 2012). B9 222 t)xl&-o|9A](aniso-
tropy of magnetic susceptibility, AMS) £4-& E3f oo}
o] 7Hs 310, o] % F3) Ao BHES o EAstel

E|Z7|Ze] thet sj&lo] EarE It Taira, 1989; Baas er
al., 2007). 22} 7|&AFo = AHE E]Z et gt sf
Ao] 2 3 Eo] AYPE EAEY EZ2g gt A
T2 g Aot & At A AlFRoE &85t
o AEE AR B2 &2 A A7) e) A2 2] (mag-
netic fabric)& $-41514 AU FeEH o] 243}
BYREL Tjorslolch. ek 24 TN B o)
£ A7)ujA|2F] (magnetic fabric)S E-83to] AeFA
olka} wleby oloke) El=j7|2to] dfat 2jolS metala
A} Shsct.

(DA o]ehe §7ErA 0] ¥ (source rock)e] &
2 o) uho] 7145 S BT AT} A4
o] ¢}th(Watanabe and Akiyama, 1998; Ochoa et al., 2013;
Kurosawa et al., 2023). Watanabe and Akiyama (1998)-
25y £ BT FARE g9 Yrter £4] Teradomari
oA s B8l AT AR/l T WA ol
= T8k, 7RISR S B85t ol wet &
71t g Zpol& ElIsgich 23 #A|9 Hf-, £
A A g ol A= WS ol AT A ERA ool we st
I QLo opQie RO A= FIE Qe o] o] Htt &)
gk AlF 3 7 o] Y] Fof A gole BATE, &
A Sofl &l FFo] 7hssith wEkbA & Aol e S
of g FfH7Iea Y Xpol7t ZFF EA A E A
SHA| AL E=A] o7} A ERY H EHRgof T2
F97182 Hee) 41 WolE detsnat stk
3+ AekR 7|99 o]¢(turbiditic mudstone)x} HFAFA o]
H(hemipelagic mudstone)2] Z}7] 1| A|Z 2] (magnetic fab-
ric) & 87| ek4(total organic carbon, TOC) g2 &
S selgto 2 HA2 4} B9 Wl 7he] B
o k5ol el 2SR gk
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Fig. 1. Stratigraphic map of the Pohang Basin and locations of well sites (Modified after Hwang, 1993; Hwang et al., 1995, 2021).
The location of PSG-3 well (the subject of this study) is represented by a red square. Stage P1 to Stage P4 deposits are related
to the evolution of the Pohang Basin (modified from Hwang et al., 2021; see text). Depositional history of individual fan deltas
is also designated (Duksung fan delta stages: DS-1, DS-2, DS-3, DS-4; Maesan fan delta stages: MS-1, MS-2; Doumsan fan delta
stages: D-1, D-2, D-3, D-4; Malgol fan delta stages: M-1, M-2, M-3). (b) Cross-section of Pohang Basin (A-A’), based on correlation
of previously investigated deep cores and outcrops (modified from Hwang et al., 2021; Son et al., 2024).
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o H4E FALYY EA pull-apart basin)2 3]0}
9FO UKHan ef al., 1986; Kim, 1992), <90 ¢97] B4
o 2R ZIEA7F F4E A PrREe Fol5e
Al Zo] gl HE gtk Hwang, 1993; Hong ef al.,
1998). ZFER) O] A&7 A = FAIEFETE FF) YA
Sk S5 ddA Y AT BA-EF WY o
S @3 (transfer fault)o]m, FITHF Ex SFHF0| ¢
T FYFolFT= ot £A|Y ASe) YIS Fo| 2R
A7} A5 A2 4% QItH Yoon and Chough, 1995;
Sohn and Son, 2004; Son et al., 2007). E3FEX] U] EA]-
5 WY o] 35S wheh WEEt Ao o8l £A] A
oA FFL2 MRS 6719 LA 4257t 3
AEUCH (™ la), Y5 4 AR S5 AT o
FE29] Ao A= s dgE oA E-E o, A E o]
to = AT o] QItH1H 1b) (Hwang ef al., 1995, 2021;
Son et al., 2024).

ZFEA AYTTY TYE SA= FHEA Jgken,
Hwang (1993) 2 Hwang ef al. (1995)2 SAI=FoA &
A3 FHHY HILE thu|ste] ZFEA] 7] 9S54 (genetic
stratigraphy)E 9511, Hwang et al. (2021)2 E &
A ol AZE 217] AEFT SRS ulste] &
FER] AFAZ A (event stratigraphy)S A Hdto] ZFHEZ
AUZT= 9] EHA 2 LESIHHE 1). £XF
d Z7](Stage P1, ZFEATHY Pl)of| ZFEA] W 71
TE7F & A AR Az A ASA 293
Bl & Eo] 3aEe] el o2 AXE3tE o, B4
7t R7FstH A AMER AR A2 2sksiq
ABEAZ S} HH|E 53l EZAI7]E 17.5-16.5 MaZ 4
A THKim, 1999; Hwang ef al., 2021). 0] FHA A]7|
(Stage P2, ZFFE|HTH] P2)ofl= A HF ] &35}
FhkE FA% Ao = AR Aol it e
o] FAE NI, TFHY EFFT E- =] AeH F 1
ROl FAARE o|F= AHFo] ARFEIIATH16.5-16.0
Ma) (Hwang et al., 2021). A|H#]| A]7|(Stage P3, Z3}E|
2] P3)oll= £A] ASoA FFEE 284 HHE9
Tagol EolEH UL R FAE HUF AR AHE
EZEo] FHE et FAHAA AFEE EHEO] AEE
HA] i AFERZE WA SHA EAY S AHEHE E &
A A S0l RHAS o] U st/ Y 9 e =
Y2 & Eo] §ZEcHChoe and Chough, 1988; Hwang
et al., 1995; Kim and Chough, 2000). E|ZA]7]= 16.0-13.0
Ma o]& 2 EASIHTHKim, 1999; Hwang et al., 2021).
2794 hx]} 27| (Stage P4, L= ZTke] Pa)ol 4
AN FAE Y 345 A= Qs 24 HAo) 24
T2 WG olgol HHHE AR sAstrk(13.0

3 2ol &
o]& Ao WtE| PSG-3 A|EEL AT 1Y
la). o] A|FEFL Z3HA| G AES 117-9(36.0041667°N,
120.3545833°E)o]] $12]3k), 2158 ook, Al % o]} A]
F(46.0-289.7 m)= EYFEZ TS P39 sFEHTH Y 2a).
o N3golA ZREHTY Pao] SEL F7He YA
Hu @ HHER YA DRAHA] Gt

PSG-03% Z|3}54(289.7-274.7 m)y= 2 Z3)A(brownish
gray; 5YR4/1 to 5YR 6/1)9] o]gfo 2 AN, ety
nZo] Eakal AYugt SA 3} o] Ul BEFAYA o]
02 FHEUHIH 2a). F7& oY Holl 4= cm WA]
T em FA Y It Z2 ol E Hol= A E o]
¢ro] FAsh o= AgR HAFo2 sjAH) o] 77t
2 Hwang et al. (2021)9] Z3AEZFTHE] P3.1 Ao 3
FE, 355 5 LAET AFE 2ol 16-15 Maz 4
HoH(Kim, 1999). ZAFE o BEdH= 12.5 m WjL]e] £3}
AhAE = 2R P3.ml o2 PYES] Om(Hwang
etal.,2021), o] = A}QFL274.7-266.2 m=Z 9F 8.5 me] &=
AE ZH=THIE 22). A 9 AES AR 34 o]
S YA = 43 (medium gray to medium dark gray;
N5-N4)& o], AU Aeksol] ofa) HHE Ao 4
v Sk AGAET HABIml) 4R TGLHA
o] P3.2 (261.3-136.3 m)ofl= 23] A o] UEIoRA] o]¢o]
T2 FAEINY WEsh= AR H 4EA9] o]gke ol
ZFEE 2ol ol AEF HAFOE s HrHwang
etal.,2021). QE F71o)| A= E-F(hybrid flow)o]] 2J3)
FAd o]d HAE W Eol&H o|gHS thFe R 3y
e Aol W o] dAlgto] REFTH L 2a) (Haughton
et al., 2009; Baas et al., 2011; Emmings et al., 2020; Hwang
et al., 2021). EFAE AT P3.ashZ HHE 136.3-134.0
m F7hE FEHAS = Hale|EF SHE7F EelEH,
e =90 2 gu|E&= X32F(PD-1, PD-2, TB-2; 1¥ 1a)
9] A|&ojlA] AolE SHRIPM Ath&4 Zut wjor| 25
E] ufo] @ A|71R] 9] A7t ElEm, 7HE g A 5=
+= %7] ulo| 2A4)|(14.4 Ma)E A XIS Hwang et al., 2021).
EFAE AT P3.377EE P3.29F FASHANE /A% ©]
Qo] T, AthE o= Aleke) Wl WEv} e 7
BA Zol =i Alo] EAoIthaY 2a). o) YAl 3}
AVEE o] Afvlo] 3} QPshEl AR Sk Hwang
etal., 2021).
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Fig. 2. (a) Columnar log of PSG-3 well, which all is correlated to the Stage P3 succession of the Pohang Basin, following the
event stratigraphy of Hwang ez al. (2021). The Stage P3 succession was subdivided into subunits P3.1, P3.m1, P3.2, P3.ash,
and P3.3 (Hwang et al., 2021), deposited by hemipelagic settling and sediment gravity flows at the basin plain environment. The
Subunit P3.1 consists of hemipelagic mudstone with thin layers of turbiditic sandstone/mudstone. The Subunit P3.2 has thicker
turbiditic sandstone/mudstone than that of the Subunit P3.1, indicating high frequency of sediment gravity flows. The boundary
between subunits P3.1 and P3.2 is represented by a thick megaturbidite (Subunit P3.m1) which can be found in most wells of
the Pohang Basin. The boundary between subunits P3.2 and P3.3 is indicated by dacitic ash layers (Subunit P3.ash). The Subunit
P3.3 consists of hemipelagic mudstones with thin layers of turbidite sandstone/mudstone. (b) Detailed columnar log of the
84.640-82.980 m section of PSG-3 well. Positions of the samples for analysis of anisotropy of magnetic susceptibility were

designated.
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. EIX & BXM(sedimentary facies analysis)

2 A7 gjAkel PSG-329] 84.64-82.98 m Zo] 77+S

® A7 O T U, A, 7B, 21 9 B
FZE v o 2 AER7A AM(turbiditic sandstone, S),
AEFA o] (turbiditic mudstone, T) W WHAoFA o]k
(hemipelagic mudstone, H) 2.2 FREITH 1Y 3a). 84.64
m Zo|2HE SRIE = AeFA A2 oHEY] vHY
ol M4 AAE Holn SHERRE T4 ASK(Ta),
30158 AMH(Ta; 19 3a, 3b), E0|SH o|YHS X
TR AN 3a, 30), B6E U2 ZaoRe WY 922
ASH(Th: 2% 3a, 3d) 2 SJojk 95218l ol AlRHT:
2% 3a, 3e-3g)0] BT, 8435 m Yol 2RE WA A
S ©JU(T: 19 3a, 3 2.2 Hifshe, T AR Wl
% olero = 5o} Ut 3a, 3 3). £ Ao
= AHRA o]k} WHASHA 19K 4709] Bl M Ak Facies
1 to 402 FES}F Oor, 0]9=& Stow and Shanmugam
(1980)2] AHZ A&7 E & A|(fine-grained turbidite se-
quence)®] A% EHT729k RAHEH E4o] BlH

4.1. B[4 1: gf2 AE &7 012HFacies 1: Thin-bed-
ded silt laminated mudstone)

7|&

o] HHFL 72 AER TAEcIgon, A
A AE Y=o G5 ool IJITHH 3e). 2-3
mm || FAE = 4Fd= % Qg0 ok =
AEAL d32let AE 4389 At AA= F3gt
Holn, ExtubH-2 2|} FaPsHA v G= oSl Aol
EAoltt. Evtut A S thef x5k B34} 12 dS
Ao 1H 3a).

3y

o] E|A/F2 SAIEANA HE =2 sH Aol &
33 H o= Hol Bouma (1962)9] HEZ S| H3Y F3
(Td), Piper (1978)2] &&] ©]%(Te.1) L Stow and Shanmugam
(1980)9] k3 A<-aQl FZe)(T3) PR} SARsIY. o]
= FAYARIA AE JEo] dFels Tgehs otz
E|ZHo A 7 Qe FA == AFE S E(Te) AFollA A
o]& o 2 AZLETtH(Talling et al., 2012). o]+= E|ZH A4}
RolA wgv} wgetel Rg HFE ) et dEs) 2

2|50l wa} gke @Ze)7h ket Ao Sl HrkStow

Otot
o
i

and Bowen, 1991).

4.2, E|XY 2: HE E04 0|2(Facies 2: Silt-streaked
mudstone)

7|&

o] EJZ4}e] 7| A& HEA HER FAH| 31, A
AAPNA AE =2 4H EAE5H g3/t oEd
" 3f). 71347 HE 4329 AAE Hold B A
Bt AA Holn, AE EFY(silt-streak)= 77 | mm 7]
tho 2 2o Wyel L BHER S BRI 3. &
Sohua $23S HAA 1o W) 1A Bl ksl
& Witk A= EPo] S st ke sjofal] ofi

34

BA 2= AEE JE 71E0 HE EFH H B4
2l SAIBA A7t WEd 22 Hol Stow and
Shanmugam (1980)¢] 3Ju|gt G32|(T4) E= FEH S
2 AEAZ (T6)2} A8k ol Aeks wulo] S50
299 H2 B0 B2/ AUHL £ Fuzhe 58 (suree)
of <l8) FAYA WAl A el dart 3H Azt
2 A= i Mulder and Alexander, 2001). ESF =% A
HolA Y=, 75, HHE 33TY HIE B, EHE
TaFo] dHLRE W2 e EHH A HE YAt
dAE FH o FHETERE AT, FA19 AFLK(flow
direction) w2} 5 Ao X T3 AHE A7 3
A= tK(Schieber et al., 2007; Yawar and Schieber, 2017).
Stow and Shanmugam (1980)2 ©]2 ol&f Awtd oz
2 o2 9] EjFA oA 7R 0 2 f&o] waEky]of wh
2t EF AR SAIEA A AE 3ol FAEHE o=
shajstaict

4.3. E|X4 3: 1S3 AE H57| 0/2{Facies 3: Wavy
silt laminated mudstone)

7le

o] E|Z4}9] 7|de T2 AEA HEo|n HEA =
AlEAre] G527 S40ItH(1d 3g). oF 2-6 mm =79
o HE g3o] EAE om, At FA= A&
AHowg FEsht £HA AL FX ZIH1E 3g).
A W EvubES o5 S Hole SEHY FHE
w2t v gEe] glom HRtA oz 342 HA Fasta
&3S Hrt

34

E|ZA} 3-8 Stow and Shanmugam (1980)2] 3]n|3t
%2|(T4)%} Stow and Wetzel (1990)2] hemiturbidite2} &
AFsttt. Hemiturbidite:= A&7 B2 9 WY &
259 AEe FAlol 7L gloH, ol= AgR9 °olF
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Fig. 3. (a) Photographs of core interval from 84.800 to 82.980 m (S: turbiditic sandstone (84.800-84.350 m); T: turbiditic mudstone
(84.350-83.980 m); H: hemipelagic mudstone (83.980-82.980 m)). (b-j) (Micro)photographs of turbiditic sandstone/mudstone
and hemipelagic mudstone from PSG-3 well: (b) Massive sandstone (Ta) (84.630 m). (c) Deformed sandstone with rip-up mud
clasts (84.590 m). (d) Parallel laminated sandstone with lignite fragments (Tc; B3) (84.470 m). () Thin-bedded laminated mudstone
with lignite fragments (Facies 1; C11) (84.180 m). (f) Silt-streaked mudstone (Facies 2; C17) (84.068 m). (g) Wavy silt laminated
mudstone (Facies 3; F9) (83.650 m). (h) Medium gray homogeneous mudstone (Subfacies 4.1; C15) (84.115 m). (i) Light brownish
gray homogenous mudstone, where widely dispersed foraminifera and shell fragment (arrows) are observed (Subfacies 4.2; E6)
(83.857 m). (j) Calcite cemented homogenous mudstone (Subfacies 4.3; I1) (83.307 m). Sample locations are marked on Figs.
2b and 3a.
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opx|e gAOA oUx]E 43 FiEH Ak EEE0]
UF A FE o] YAHo] FAH AL 343 tH(Stow and
Wetzel, 1990; Stow and Smillie, 2020). o]+= A e-&7} gt
A ZAA 25 E AU FAE Y] HE7T U StollA
ElE= EAol2tar s € v it

4.4. EIMy 4: 14 0l2(Facies 4: Homogeneous
mudstone)

g A2 AR A gh= A ol A, &
w, 223 SAE e Foll o) s 1t olet &
s o] A ol E O] R E WA} oo R
HHct

4.4.1. SEIXE 4.1: A2|MO| 1|4 0] (Subfacies
4.1: Gray homogeneous mudstone)

71&

o] REJAALE A= T3 G2} JAAHA &
onf A% F3A o= o] (T H 3h) o= FAE Uk
AE YAFe) g B AL 1-30] v F2 HolH, 317
of 452 EZ4o] %= A T3 FAE HolA
=tk Auty o s Evtuldo] FHaH §-3F 5 34
o] {3t}

a1

=479 4720t S o Sl BEshs
Ao Z Hol Bouma (1962)2] IAF o|(Te), Piper (1978)
9] Bz 0]9K(Tgs), Stow and Shanmugam (1980)2] +
2 o] HT8) FAFSITE. 0|9} 22 FAtz o]k £4] 3
Y(basin plain) ¥ X| & & X t}j(topographic low)o]] F7
A AP B0k Talling e al., 2012). Q=] A
et dm, ARte] BErt %2 0 4k Afole] ]
A g oz Ql3j - (flocculation)o] WAYS}o JI=of| wh
£ £g°] YoluA] ¢ar w2 A| EJZEch(Piper, 1978; Stow
and Shanmugam, 1980). T3t SX ¥ 15 E & 50| §F
HollA H2H39] FA12 Asstel wet f-do1E(fluid mud)
£ FA37|= 3tth(Baas and Best, 2002; Kneller and
McCaffrey, 2003; Talling et al., 2012; Kase et al., 2016).

4.4.2. BE|XA 4.2: Z9|M0| 1|4 0|2 (Subfacies
4.2: Brownish gray homogeneous mudstone)

7&

o] REJZAFE HEZA 4.13 Zo] ERAQ EAx
7t ERIEA] o= AEA o]¢to|ti (¥ 3i). At 7
Ave F28HA] gom, 23] (brownish gray; 10YR 6/2)
O] oS Wk A3 o|H(FE A 4.1 vls) =BE
AE 9 NgGAte] B2t g2 Ao] ERIEH A £59]

Otot
o
i

Aol A 0.2 Bakek Alo] SAoIct. olgt o) $8%, 277
A, kst 2 Bho) thet BEshy] U3 Eekn
5 el 13 3i).

314

o] REHAolA AL EHS elaiAlt B
AR ol9to] Wla) Bgo] Bel ciate] 34 RER
so} gHIgM B ol DT AME A2 sjHHch
(Stow and Shanmugam, 1980). HFA%¥A EZL2 A3 &
Aol AEE S 714, Bt 719 2 ABE 7199 4R}
=9 27 FA(vertical settling) .2 E|ZF il )4 =
ItH(Stow and Tabrez, 1998; Kase et al., 2016).

4.4.3. HE|XA 4.3 ERMEZ 0]2(Subfacies 4.3:
Calcareous mudstone)

71e

o] HE|ZALe BE|ZHA}L 4.1, 429} ZHo] g3t E]A L
Z7F QAR gom ghikd wdol] ofs] FA(Yellowish
brown; 5Y 8/1)& @t} o9t W 535, 244 5 3+
o] theF Bxst Ui EvtulHE SRIHET KEZA} 4.3
2 32 BERAF4.29 A YEPdTHIH 3)).

34

FE T 432 ol Y EXE BElF 727 ERIEA] ¢
I ZAREE o 2 shHo| tEf HEsh= A 0= Hol R
=39 IH o g ElAH A o2 sAEr)(Stow and Shanmugam,
1980). o] FE Aol A ERlE]= Tt 832 3449
TAAER ehibge] YRt el o g s Zoa
A=, o] 2 3l A Wrt o] REZAFS vhdoF
o] e &2 s Ert.

5. X201 BN

5.1. g4

JA-&(magnetic susceptibility)2 E29] X714 44
F U= AR GFRAZIZHH)E 71 o, A=
£ 20 Hgfaks $EAZIME 7 AE, ojnje) w2
AF(0% 2] Aol s, ol ok4le] st
+= A= F 9Ju|stcK(Tarling and Hrouda, 1993).

M=k H (M: Magnetization, k: Susceptibility, H: Field Intensity)

Ao Ad(anisotropy of magnetic susceptibility, AMS)
42 A RS &4 Wk T2 gAY Aol 9]
£3}a] 914 9] u| JTLR(petrofabric) S djj4]sH= HH o
Z}7)u) Kl Z(magnetic fabric) @ el e dch A&
oo 27| S FAske F=ol Qg 2 oA
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Table 1. AMS (Anisotropy of Magnetic Susceptibility) parameters measured in this study.

Parameter

Equation

Reference

Mean susceptibility Kn=(K;+K;+K3)/3

Nagata (1961)

Lineation L=K/K; Balsley and Buddington (1960)
Foliation F =Ky/K; Stacey et al. (1960)

g-value q = (K= K2)/(0.5(K; + K3) - K3) Granar (1958)

Imbrication angle f=90-I(Ks3) Taira (1989)

Corrected anisotropy degree P;= exp/Z (9, —2,,)*+(9,—2n,,)> + (9, —2,,)°] Jelinek (1981)

Shape factor T=QCm=m =)/~ 1) Jelinek (1981)

* K, maximum; K, intermediate; K3, minimum susceptibility axes.

* 1= Inky; 12 = Inkg; 13 = Inks; N =y« 75+ 75

* I(K3), Inclination of K3 axis.

(crystalline anisotropy) = YA=2] HoFof )5t FEljo]
®/d(shape anisotropy)ell &= L=t} HHL B,
sk AR FHCE fAI9 BHEX Ao Ago e
AA=Y] A7 A& oA 2718 2Aske 8
3l @ Ao|ti(Tarling and Hrouda, 1993; Tauxe, 2005). ©]
i z}Eo A2 22 HlA(second-rank symmetric tensor)
2 x99 4 glon, o] ’lA9 If-HE(eigenvector) 2}
JL-frgk(eigenvalue)S F3l Al 7H] FF(principal axes) 2
2 3= 7|518HA el gA|(geometric ellipsoid) 2 LYERH 4=
Utk o] A& ] EFUAI(AMS ellipsoid) o] Al 5
2 BHCRE Ky, Ky, K32 FF38hH, tjA&o] 7 &
K BHIA1Y] A=, tideo] 7MY 22 Kis 9522
A OJFITHK, > K, > Ks) (Hrouda, 1982). A| =3 7} o=}
2o AejEel =728 A e Aol 1 FEs
AR =, A5 BroAe Ao HAdS 085tk
N5 B SN B YAEY HiES T EF WA
9] drpols FAF Soll gt A+7F =34 B YUt Taira,
1989; Graham, 1996; Park et al., 2013).

A ] R0 H=(AMS degree) @t 2714 Adt2
(magnetic lineation, L) @ ¢ 2]7-Z(magnetic foliation, F)
o) ¥t An g 71s3517| YA thedl B4-E(parameters)
o] A= YT E 1). A7) & AG-Z(magnetic lineation)=
HAS sk AR AT WEke UERd o= 1AL, AP
& ¢a]7t=(magnetic foliation)= FA-& FA3= YA}
of 415 wago] Lpehh BHE ek 2 glekStacey ef
al., 1960; Taira, 1989; Park ef al., 2013; Novak et al., 2014).
o] 59| H|E Fafl AltE q g2 F-2lHoll FasHA 2Hg-3t
A & AR 4= ATHRees, 1966; Hamilton and
Rees, 1970; Taira, 1989; Park et al., 2013). 3 K, S &
3f B]EL% ZKimbrication angle, /)& A4 4= glon

(F 1), q k3t f ke =AIsk] Eld o] ot sfol

£=8) = v} QJti(Taira, 1989; Park et al., 2013; Novak et
al., 2014).

RS oA o] A== P; (corrected anisotropy degree)

S F9) 2T 5 Qev, ol ATEo] ABsh i)
3K preferred orientation)?] =5 YEFATHE 1). E3T o
AgoliHy eHA| o FHIE ASlote FE=S: T (shape
parameter)E &-§5to], FEE4(T)7} 00 +FEHE &
He 7o) FelE Z=rk SAsAc BT} %
(positive)®] W15 252 o] BFLA|7} H2}F HE F (oblate)
o] P& Holm, S(negative)d] H 5 2 W= EHIA
7} 4% HZF (prolate) o] FEIE K lchal A Ech. E3
PT tholo] 1l EAIs kol H=(P) @ of
AEEHEA FEjo SAIE Thetdd 4= Qlrk(Jelinek, 1981;
Hrouda, 1982; Tarling and Hrouda, 1993).

H AILo]| A= PSG-322] 84.61-82.98 m Zl o] FL7H2]
AR R o¢F ARES e diAkEo A A4S 5
st PSG-339] 4 17HS ¢F 2 em 7HH 02 101
e} 77k Hetstel, shubel T2 2o) 67o) A28
1SR m 2k AR ) 8 om’ (2% 2 ¥ 2 cm) 2] 2%
WA ez AFele] gArgolty BAS e
AFAAGAATLLO] BEFH AGICOAS] MFKI-A
kappabridge 27474012 BEstom, B4 F ¢2x7]
2o 300 A/m= AAstH T

2 Q170 24E PSGITL A% B4 H3)
A e N|2H0NE olgT BAR 1R A
a4 RISlEh. AT Aok o) el F2lsh 2w
(A6, A7 AR)E 71202 78 fAl2) 58 Wae
skA} sk ofef ATl AFEHE B
2 ZAH| 9 7] AA 720l wEt 007 A= At o]
= ARE Ao AU o] 7] wjxH
°
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Table 2. Representative AMS (Anisotropy of Magnetic Susceptibility) data from selected intervals of the PSG-3 well in Pohang

Basin.
Depth Sample Lithology Facies N Ky [SI] Mean eigenvectors AMS parameters
(m) D code | K> Ks L F P; T p

84.523-84.508 A6, A7 Sandstone - 12 1.98.E-05 240.4/17.2 330.8/1.6 65.9/72.7 1.005 1.015 1.021 0.486 17.3
84.454 B3 Sandstone - 6 247.E-05 255.9/2.6 165.9/0.2 70.6/87.4 1.008 1.024 1.034 0.492 2.6
84.408 B6  Sandstone - 6 2.41.E-05 271.2/10.4 180.4/4.2 68.5/78.8 1.016 1.028 1.045 0.284 11.2
84.284 C4 Mudstone 1 6 2.82.E-05 81.2/2.7 171.3/1.8 294.7/86.7 1.004 1.044 1.054 0.830 3.3
84.266 C6 Mudstone 1 6 3.52.E-05 5823 148/1.1  263/87.4 1.006 1.036 1.046 0.727 2.6
84.180 Cll Mudstone 1 6 3.98.E-05 71/4.7 161.5/5.6 301/82.7 1.005 1.026 1.033 0.665 7.3
84.114 Cl5 Mudstone 4.1 6 3.32.E-05 68.9/2.1 159.0/1.2 279.9/87.6 1.003 1.033 1.04 0.835 2.4
84.078 C17 Mudstone 6 3.78.E-05 66.6/0.2 156.6/1.9 330.7/88.1 1.008 1.029 1.039 0.553 1.9
84.059 D1  Mudstone 2 6 2.94.E-05 46.2/3.0 136.3/2.2 263.3/86.3 1.014 1.024 1.038 0.267 3.7
83.869 E6  Mudstone 4.2 6 3.17.E-05 40.3/1.9 310.3/0.8 196.2/87.9 1.002 1.02 1.024 0.835 2.1
83.647 F9  Mudstone 6 227.E-05 163.3/2.0 73.0/7.7 267.4/82 1.004 1.024 1.031 0.743 8
83.634 F10 Mudstone 6 3.10.E-05 19.3/4.2 109.7/5.6 252.7/82.9 1.002 1.017 1.021 0.797 7.1
83.463 G6  Mudstone 4.2 6 3.77.E-05 53.7/4.7 143.7/0.4 238.3/85.3 1.002 1.022 1.026 0.862 4.7
83.302 I  Mudstone 4.3 6 5.39.E-05 339.2/0.4 249.1/14.7 70.7/75.3 1.007 1.011 1.018 0218 14.7
83.196 17 Mudstone 43 6 5.60.E-05 49.2/2.7 302.5/80.7 139.7/8.9 1.022 1.019 1.041 -0.078 81.1

N: number of independently oriented core subsamples used in the individual analysis; Ky: mean magnetic susceptibility of three principal
values (maximum, intermediate, and minimum) from the determined tensor of AMS; Mean eigenvectors: individual mean directions
(declination and inclination) of three principal axes K, K;, K from the determined tensor of AMS; AMS parameters: L, lineation; F,
foliation; P;, corrected anisotropy degree; T, shape parameter; 3, calculated imbrication angle. Definitions of the abbreviations and param-

eters mentioned here are shown in Table 1.

7120 T2 517 Hol g Tjeraly] Sis) BEH A

5.2. H3EL

6057 Am=HE thRREolAdo] gt RAETE ¢
Aot E435E A2 59 £ HFAE(mean magnetic sus-
ceptibility, K2 3.66 x 107 [SI]o]H, A& Zzhe] tia-&
Zr2 175 x 107°- 1.11 x 10*[SI]Q] HY S 7HHh # 2=
Aoy 419 YR A=A, o] 73+ B
AH(Kn), AR BHAA] 35 WRKK, Ky, Ks), o
Ago|d I 9 BLE(L F P, T, S AR

2 dFs AIFEOE E83 BACE AEFE %
TH FA1Y 35 WFS votstaxt By vt A g
HARKAG, AT A B)S 7|08 1479 Wk 445}
HTH LY 2b, 4a; 84.52-84.50 m). o] 7 Aot
4 B4 43 Kio] 9F 240° Wik o 2 UYEo| £k
e A 4= Uk o] WIFS T8 FA|Y s5HFe
2 AAstg o, o] 7ol A9 HlETR 2K 17.3°0]
THEE 2; 19 4a). T3 A7 AGSolA ERH S o
Fog zhetm FPert & e ARl B3 AlR(2
 2b, 3c; 84.45 m)9} gFE o] AFS st vk &
IRt ARSI B6 Al 2(Z17 2b; 84.40 m) 9] thAb=o 4]
A4S B9l A6, AT Al&o} AR A7 E|A| 222 &l

SIATH LY 4a-4¢). B3 A RQ] K2 A6, A7 A& 9] ti=}
SOl Ao mRE A% F A A9 Hayst
= 2TE H3oH, ol= B3 A&7t 4 S5 Byt
Z}7| v M| 22 (flow aligned fabric)S 2H= AS 2 H|Th
(L9 4b). B6 A& ¢, K 0] A6, AT 5= FAL3}FS
ZHE AALRFLE °F 30°9] Zo|E Hla1(271.2°), H]
572 ZH(f)2 11.2°2 YEPTHE 2; 19 4c). 5, B6 Al
B 3 FAMEE gi8] 38 AR 2&(flow oblique
fabric)S 71 W Ao 2 =AY 4c).

AL 12 o] W FEH o2 SAHA d3ES &
Sk QFel7h BATAHLY 2, 30). HRRgolds
BHg Sae Aah B4 19] oA HE(R)E 1021-
1.0619] HYYE 7HE o Fel24(T)= 0.191-0.8340.F
HE F(oblate) FHof| FESFHATHLH 5). C4 A|l& L ClI
A2 iAol A (AMS) 4283, K2 o (cluster)
H HE 2o C4, Cll A && §A19 5= 55343l
B33t =& (flow aligned fabric)S Zt=ttl EAR| S 4
UATHTH 4d, 4f). C6 A| 72 7%, B6 A=} FAISHA
T S ESFO]| ARl ZZl(flow oblique fabric) & Zk+= A
o7 FHEUH 1Y de).

o|dF W AL AE GF 7t B E = HEA 2
9 o FE(P)= 1.009-1.0420] LS 7H5leH, 3
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B EA(T)E 0312:0.8852 A HAB(prolate) Foll ol HolE 2 5Zupapo] B 22 (flow aligned fab-
wAEHoU tA BB F(oblate) Fol HISIGHTH  ric) ZH=THLE 4g, 4h).

(2 5; % 3). C17, DI AR9] rFgol AAMS) B4 Aol At udon Sosia w15y deirt ¢
A3} K& ZA(cluster)®] BEZ BP0 A6, AT AR ZEE Ea39] oubA AmE(P)E 1.011-1.0592] WS

(a)

e
-

Principal axes
B Ki(maximum)
A K: (Intermediate)
@® K: (minimum)

(j) F10 =

(k)c15 : ()17 :

o N=6 i N=6 1 N=6

Fig. 4. Stereonet diagrams of orientation of AMS principal axes as presentation of AMS results from individual facies. (a-c) Facies
of parallel laminated sandstone with lignite fragments (samples A6-A7, B3, and B6). (d-f) Thin bedded silt laminated mudstone
(Facies 1), (g-h) silt-streaked mudstone (Facies 2), (i-j) wavy silt laminated mudstone (Facies 3), (k) medium gray homogeneous
mudstone (Subfacies 4.1), (1) brownish gray homogenous mudstone (Subfacies 4.2), and (m-n) yellowish brown calcite cemented
homogenous mudstone (Subfacies 4.3). Principlal axes are presented with red square (K,), green triangle (K5), and blue circle
(K3) symbols. The red arrows indicate the flow direction inferred from the AMS analysis from A6 and A7 samples (the lowest
part of parallel laminated sandstone), whereas the black arrows indicate the AMS-inferred flow direction from each sample. The
stratigraphic positions of individual samples are marked in Fig. 2b.
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7M. R EA(T)= tHA|= -0.285-0.826°] st H
B % (oblate) FHol| Z=A|H= Zo] kRt aH §; &
3). Fo, F10 A 29 oz gl 2427, & s8upao
A wsl= & (flow transverse fabric) @ AlWdH= RF
(flow oblique fabric)& ZH= A0 &2 Wt 1Y 4i, 4)).
AR HAEoR FHHE gl T ol B
A} 4.1 1.016-1.0472] oHHY AE((P)E HPOw,
FE|EZ(T)E 0.429-0.933.0.2 HH 3 (oblate) G0 =
AHRJEHTH 55 & 3). C15 A2 Hjz2o"Y/d(AMS)
B4 23, 5 44 SBY] Faek 23 (flow aligned
fabric)& Zh= A0 2 YEPITH Y 4k). ¥HASA o]ete
2 I = 23 14} o]l REFAL 4.29 oA
Z(P)+=1.003-1.0742] HYE BFom AH o]AZH1.074)
T UetHaE 5). FEEST)= -0.641-0.96 0.2 HF
F(oblate) FHof =AIFJTHIH 5; & 3). E6 A|29] Hf
Argoluy B4, K7 Ko7h dAMo R RS &

Z+9) A "€ (randomly oriented fabric)S R G oH(1d
4]), 5 ANE= Ko] HE EEXE Hojn 53of B3
gt ZZ|(flow aligned fabric)S zbH= A L2 UEM)T o]
o ) 2Eel Bk o] Sl Y] T4 ofgt
A FEFA 4.39] oA H&=(Pj)= 1.003-1.060 HAS
7HRATHAE 55 3 3). FHE(T)= -0.62-0.979] HAS
Holn HAE(prolate), HEE FY(oblate)o]] =A|=S]
th 11, 17 A =9 tixfgoy 24 243, E4% vigs
Holx] 9k= L2L1A uj¥(randomly oriented fabric)S
BgoD], 17 AR A HlETE 2H(B)o] 80° ot 1
ol A= FRIHTHIH 4m, 4n, 5).

M
]

6. ERIIEA
(HHYF ol A& ARl ol J1 glom,

ARAA L] THofA o2 F7 ek 9] - HMH(source rock)

HI

Table 3. Range of anisotropy degree (P;) and imbrication angles (f3) of each facies.

Facies 1 Facies 2 Facies 3 Subfacies 4.1 Subfacies 4.2 Subfacies 4.3
P; 1.021-1.061 1.009-1.042 1.011-1.059 1.016-1.047 1.003-1.074 1.003-1.060
p 2.6-9.1 1.9-13.4 0.2-7.6 1.4-5.2 0.5-86.1 0.2-81.1

Magnetic foliation,

Magnetic susceptibility
[x 10°S1]

P

Depth (m)

Corrected anisotropy degree,
i

Shape parameter,
T

Imbrication angle,
B

Subfacies 4.3
Subfacies 4.2

F
84.4 ; - 5 i
846 B B

:

Subfacies 4.1
Facies 3
Facies 2

Facies 1

oERN |

Turbiditic sandstone

Prolate Oblate

848 T 1T T 1T L U
12 3 4 5 6 1102 104 106 1

1.02 1.04 1.06 1.08

I
-1 -05

T 1 L |
05 1 0 30 60 90

Fig. 5. Vertical variation of magnetic susceptibility and AMS parameters from the analyzed interval (84.656-82.980 m) of PSG-3
well. The presented AMS parameters are magnetic foliation F, corrected anisotropy Pj, shape parameter T, and imbrication angle
B, for which the definitions can be found in Table 1. Facies classification (see text for details) is also presented by shaded boxes

with different colors.
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9] 95k $toh(Brooks and Fleet, 1987). T3t o219
A FES AR ol vrG o9y #71AEE
V4 A AR/ o|do] vk ol vlal F571
B4 ghgFo) Be Ao 2 B 1 EQtHO’Brien ef al., 1980;
Watanabe and Akiyama, 1987; Kurosawa et al., 2023). Choi
et al. (2022)2 3} B2 5719 A|F3(PD-1, PD-2, PSG-1,
PSG-2, PSG-3; 19 1)o|A R&}e}t &4 agsto] HE
727 9] 719 et A5 35+ 2w, Rock-Eval €
42 58 71829 E4e =AIsHtE Choi et al
(2022)& 57119} A|F=FolA ER1E = ZFEH TS P3 E
ZE9] FL71€A(TOC) T2 1.10-2.87 wt% (average=
1.85 wt%) 2] HOIE zt= A 0 &2 X 135} o 1 2 PSG-3
9] ool A F57]ekA(TOC) RS 1.33-1.74 wt%2)
HAE Zd=thal Busigit) o= AE7199 7k 23
of] Z531 shFolm(Rice, 1993), HF I E-dl(van Krevelen)
tho]oi 1 g0 A Type I/ITIo| =A| Tt

6.1. 2 diH

2 AFoAM= HAAS 7Nt g RS AR ol
A A ol FH71RA(TOC) 9] H|ALE ¢
3] 84.430-82.980 m G714l 857112 A|EE A|%|5}] Rock-
Eval €845 AT S/718a 845 o8l 2+
7t Pt ARE PR dTE ]85t 243 5 3
X5 JAKHCH L. 2 F7])gkA(inorganic carbon) A A 51
t}. o]F JoltlE Ak St EwES AlASH] f4
S 22l AAE ik AT AR E AR 9
3 80°C2] LEoA AR & oF 60-70 mge] FA|EE 3
Spofol QRAS ANSIch M ] 71k Teke o)
oksl7] 93] =R AR AT Yo] B-2-81319)= Rock-Eval
Turbo 65 &-8349tt.

6.2. 24 21t

Rock-Eval £423} 28718H(TOC) =R 0.97-3.64
wt% (average=2.1 wt%)2] HYE 7IAH(23 6a), PSG-3
3 -F 84.430-84.350 mo] 3dst= AFE9) H$-0.97-2.78
wt% (average=1.67wt%, n=7)2] HYE B gt AEFA
0]2H(84.350-83.980 m) 1.4-3.64 wt% (average=2.27 wt%,
n=37), Hr %A ©]2H(83.980-82.980 m)- 1.31-3.25 wt%
(average=2.01 wt%, n=47)2] Y& 7} H 6b).

7.E9

7.1. EIEA0 D2 XDI0MIEE
£ AolM AR oleky NrUeRy oleke
22l B2 Sol A HAA B4 8 ol AL

2
=
2N
-

Wahgich. SiRgol A B 02 SelEs A7|n|N 2
2 B9 A4 B4R 147 Bl HA28S 2EY
2 glon], o] FEe] Yt wjdo] J5) AYHCK Taira
and Scholle, 1979; Taira, 1989; Tarling and Hrouda, 1993;
Graham, 1996; Joshep et al., 1998; Baas et al., 2007; Park et
al., 2013). £3] 5 x 10™ SI v|gte] chz-&3} @2 oA
(P, < 1.05)2 2k H19ke] Arlo e vy
B-E(paramagnetic minerals)?] 7|6 =7} 2 o2 &y
Z)tH(Tarling and Hrouda, 1993). Z&E X[ A= 413
A7 Fotol MY HHIgre] A7|uA A S Bt
AR W, EA S AT B QUok Park er al.
(2013)]] w=H ZEA| AFEE ALY B+t AL
(Kn)& 1.24 x 107 SIo|m, 3| A" 2 A|A A (hysteresis
curve)®] FEIE Bl ol L AR 7122 REARM] = i
ol oJ3f A7|nlAz 0] YHH Ao Atk 2
QAo 24 F7IolH e 7+ AR GAHE-L olg} A
ol FESHH (& 2; IF 5), ABE FAsh= T B
E{(ferromagnetic minerals)?] EAJof 7]Q1%t AAo|=A]
(crystalline anisotropy) Eth= QALE] v Eof| w2 FE|o]
1/d(shape anisotropy)l 2Jaf F7|m|A|z2lo] FHH A
oz Astgit o= AlEE EAY e s
83 FEE AT

Baas et al. (2007) A8 A&7 EAA A thA}E0]
WA (AMS) £A42 F3ll, Tb, Teot o] B3 32 52 <
T ARSEE Hole AlSollM= S8 B3 22 (flow
aligned fabric)i EE0] 2 Wdh= ZZ&(flow transverse fab-
ricy SISt o] HAR E, FUTE, £4 5
Foz 50 vl Fekal A= AT 5
§ Holt AR ANTH)Y A9, ALRZ s vt
sz go] 2)welA 719 o] ol uket HatsA)
gul A90 Amshe 497} glom, ol 247 29
o4 E2go] vy 2g(sliding) X 75 2 (rolling)
o= oj5e A0 siHsterh o v e FHsks
AAF=2] 3K grain orientation)S J-A| 9] Zsgigko g
R 15° yjolo] WIS ZETHAllen, 1964). Eg A1
2% Boliz AQH(Te) 0] B4, 38 P20 WY 9
3 S AIS] Wt £t 14402 Wakstol, oo ufet
A7 o) H|zR] 9] WEAl o] ERATH Taira and Scholle, 1979).
2 dtoll A Bouma (1962)9] Te F-7Ho] s Fsh= HY 5
2]71 2 Rt ARQoll Al 9 tiabe-o| A (AMS) 2441,
K3 Ko gjgate] BXsty vl Z(f)S 17.3°=2
UERA T} E3F Bouma (1962)9] Td 3tat AR 33y
FSE7HE T Pl A= K9 v go] S5 B3y
SHAU ARLEHE A 0I5 o n (28 3d, 4b, 4¢; F
2), ol= EAFHAA EFEo] n|EH A& L= QlF o]
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Fig. 6. (a) Vertical variation of the corrected anisotropy degree (P;; 84.656-82.980 m) and total organic carbon (TOC; 84.430-82.980
m) contents from the analyzed interval of PSG-3 well. Subdivision of turbiditic sandstone, mudstone, and hemipelagic mudstone
successions is also shown by dashed horizontal lines. Silty layers in hemipelagic succession are marked by gray color boxes.
Rough trends of P; value and TOC content are presented by black arrows. (b) The box plots of TOC contents of turbiditic mudstone
(T) and hemipelagic mudstone (H). The boxes represent the interquartile ranges (IQRs), the whiskers represent the 95% (1.5 x
IQR) ranges, and the solid lines in the boxes are the median values. Turbiditic mudstone has a range of 1.4-3.64 wt% (average=2.27
wt%, n=37), whereas hemipelagic mudstone has a range of 1.31-3.25 wt% (average=2.01 wt%, n=47). (c) Photograph of cut surface
of hemipelagic mudstone including silty layers at 83.850-83.870 m depth. (d-e) Microphotographs and orientation results of AMS
principal axes from two positions of 83.845 and 83.830 m depth, showing wavy silt laminated mudstone (Facies 3) overlain by
hemipelagic mudstone (Subfacies 4.2; sample E6): (d) The microphotograph shows sharp boundary between silty mud matrix
and muddy lens, which also is parallel to the arrangement of laminated lignite fragments. The corresponding AMS fabric indicates
the azimuth of K, parallel to the flow direction and imbrication angle (f) of 5.9° (83.845 m depth); (e) The microphotograph
shows muddy lens (seems like ‘floc’) in the silty mud matrix. The AMS fabric indicates the azimuth of K; subparallel to the flow
direction and imbrication angle () of 7.5° (83.830 m depth).
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Ao Z FAHETHIH 7b). AEFA o]l EFA L, 2,3 Baas et al., 2007; Reineck and Singh, 2012; Park et al.,
ol A A7|m M2 o] MFAdo] TRt A EAHAA F 2013). o] 2 QI3 o] W A0l £ 5, EAEH
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HIRL TS AN 2 AR Grlols A4 ek Eo gAE SuTRe) o5 SA19 Y Sk
Moz s2t Al o8 HASHANN FUTEI WY A&Hom wslsle] ANz e WAl WA}
E 7FsAo] 9tH(Taira and Scholle, 1979; Taira, 1989; 11 3| EtH(Taira and Scholle, 1979; Harms ef al., 1982;
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Fig. 7. Schematic illustration of a column consisting of turbiditic and hemipelagic mudstones, which accounts for their sed-
imentation processes in PSG-3 well. (a) In the turbidity current, the particles can be deposited parallel (or subpararellel) to the
flow direction, via the predominance of sliding on depositional surface, while (b) Some particles experience rolling along the
depositional surface, thereby allowing their long axes to be perpendicular to the flow direction. The difference in the particle
movement might be due to changes in flow velocity, bedform migration, or variations in sediment concentration. (c) As the concen-
tration of suspended particles increases during the last stage of turbidity current, fine-grained particles can flocculate, leading
to rapid fallout on the depositional surface. (d) During the hemipelagic setting, suspended sediments (clay minerals) slowly settle
down, with abundant biogenic minerals. The clay minerals will show random fabric.
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Baas et al., 2007). o] 2 QI3}| F-A| &) FHIeF} A W= 7
o2 gt A=A HEV FAESE 7HsAEE ok
FERA 4.1(L3A 9] A olgholl A= F2H91A v E 9]
A7 Mz o] L-AlstY, YR K o] R} Hi= HdE
FRIFeE ol= A7 Tulof HEd EAE9 -3
(flocculation) o] W=7 JAE An= sjA|Ech Y7
Ko 33} = A2 et 559 dFS 2 Ao =R
SAETHE 7o) AYFY Trlo= 772 HHEY &
=7t 7k, A Abelo] A4 g om HERE
9] S-*(aggregates of clay particles, ACPs)o| dojytal,
o| 2 QI3 wEA M= P2 B2 =EolA Hiy
o}Th(Kase et al., 2016). HEFE] -FF 0] dojut wE
22 AHEHE T A AE53Q 350 dF= =
o o] 29| v g 3 E4 Woew 33 E e A=
Uk

HHAYS ololl sliF st F-EAA 4.2(23A 14 o]
MolM= T2 v o] v, ol= & E3E9
FAH AR QIFF Ao R sfAErt AR Kol +-H
oS Hol= AL BRI HA ot 359 g3l o
e AARTE REFAY 4.3(R4HEE olh)olA= #
B2} 420 D] = 59 2dAo] HA| g2 FAA o)
& Hol= Zo] EAo|tt o= AE7| €9 metolL}, &
At wAR Q8f 13} EjA 2] WP E U 7Fed= Al
AlgFHRochette, 1988).

Argolu £4E B3 BIshe oA A=)}
A714 AelTRF)E HHLS TSR Axe] B 7
A FTOA WA §4 58 7N 5 Y A ER T
L= th(Joseph et al., 1998). W= Z(imbrication an-
gle, f) 3t EAAS 1A AAES] ol ot &
Aol Ao R, olnf FAEE 717= Y A7, E4
9 Uk 5o 9% 7| g2 §HE 24713
2sl=t] 2035 A ¥7} FoKE 1) (Taira, 1989; Park er
al., 2013; Novak et al., 2014). B4 Z7rol| 4] Z+ €24}
w2 o A& (P}t HlETE ZH(f)2 & 33} 2t A
R4 o|dYl EAA 104 RERA 412 Hel7h= 4
2ol ol A} METE 74 ARE 2es 7
3R 7R Bt ol AERe §id 74 U B ¥
S QIgh o2 s,

HHA/S o]kl REAAY 4.29F HEZA 4.39] oA
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off W2 Helol 24X FEIITHER 3). 283 FHM=
FAH Ao Qe E& g o] FEe} Hlsx
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ef al, 2013). BATZIME APRE 252 e oy
ot zte] visTAs} BRIS, QR wlol o
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d

¢

£ H5TE 2+ Rolk Fto] Utk 5). o= &
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o HHAH oS SE Y FFe R 3o HRE AlE
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o EEshd, 7Hg3 o s FHEHE AR oY
22 A3 A A 59 G2 ol 479 &
Ho| tfFo 2 et Watanabe and Akiyama (1998)
L TYEAY HAYT AR 9B U 24
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oA Ztzt A2 E AFet 718 E45 35k A
SR ol WHAYA ol FE AV LT &
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= 7700 REDTHIR 6a). 0] 7749] 0|9k vjolliz 8
Moz AE YEo] ojgro] 052 cm FA Wers) 910
Bl(23 de. 4F, 60), HEH 02 Hayap) v Extu
A=E ZFsH7| = FTHIH 6d, Ge). o= HHAS/S ol
9] EjFo] LAt A7]of%E Ase AR Y= <l
3 YAFom FH7RA ko] Wolxl A= fAH
o} HHAHA oY R oM = EETEH 22 ¢
3 T2 TH71EA 3 B BRG] o) el A
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