Reconstruction of sedimentary processes and
environment of Late Quaternary sediments in the

Chukchi Sea, West Arctic
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Fig. 1. Location map of the coring sites (dots) and high-resolution seismic profiling
(lines) during the expedition of ARA02B in 2011.

o2 &5 HT3 ZtastolmdolE & s ARA®EA B S REAR] 18 A}
s

-1 ° R
BAARJA B 7R 5 o



H 2 & X< I

A 1A siA R

IBCAO(International Bathymetric Chart of the Arctic Ocean) W (Fig. 2)°l w2
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Canadian Basin®} Makarov Basin® 2 2] ¥ th(Fig. 2).
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620x10°km’ell 2gteh. s FstH o 2= ofaloe} wF UjFe] AAE o] F= w3
A= o SEHESS A2, $AlCl SAHEHF R FAHE
FFS e Aoz d#A Ut ChukaolH WFEs AAS e HETS BT

el of 80molH, &5 HHomE thFAHC] st Wetsl=d], 4] #
Ao AR = fA] 1,000m %= ES FAH ToFo] F
dam)o] FA =] QoA FdlH oz w9 FL dF st Ly
AES Fo EH A A =2 S (continental-rise sedimentary prism)©
4 Chukchi W56 SAHlelol tF&2o 2aldgol SAHoz FAH o
Northwind Ridge, Chukchi Spur, Chukchi Plateau, Mendeleev Ridge, Lomonosov
Ridge 5ol ¢l&] Canada % Fletcher Al # HY¥ ¥ o] Ut} oA 4] A



T40°W 160MW 1800 160°E 140°E

120°W

Chukehl

= Borderland
Canada

Basin

w
o
o
&
>
@
2
[
o
c
g
=

00w 100°E

BOW

BOPW

407w 20"W o 20°E 40°E

Bathymetric and topographic tints

-5000 -4000 -3000-2500-2000 -1500-1000 500 -200 -100 -50 -256 -10 0 50 100 200 300 400 500 600 700 800 1000 (Metrs)

Fig. 2. International Bathymetric Chart of the Arctic Ocean (v.2.23). From
http://www.ibcao.org (data compiled from Jacobsson et al. (2008)).
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Fig. 3. Main geological structures of the Arctic Ocean and surrounding continents.
After Stein (2008).
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Fig. 4. Location map showing the trackline (a thick line) of SBP profiles analyzed in
this study.
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Table 1. Codes of echo facies

Type of seafloor topography Type of subbottom echoes

[ | Flat or smoothly (widely) undulating A | Several discrete and parallel reflectors
(laterally continuous or discontinuous)

1 Highly dissected or sharply protruded,

intense hummocks Random or fuzzy without discrete

reflectors

1 Hummocky, tightly undulating or
overlapping hyperbolae

Acoustically transparent (no reflectors)
above a distinct basal boundary

C | reflector; lens or wedge shaped
sediment masses with abrupt or
gradual lateral termination

Single or overlapping hyperbolae with
v h a ! )
highly-varying vertex elevations

HE diS5s AelA waA vio] #a Feksy tha 2hiks] of (prolonged)
Bhube 3SR S BolXrt, Ak falol ZojAwA whatie] y]Ee] A
S7ketel A 22 HEHs (hummock) Eke] 7550 T Yehs S
RS

9, CPRY APl E FUAe) thas BF 5447 3~47e] Fagz
= AR AR ] b

(i
X
ot
Lo
ol
ox
4r
e}
o)

g
o
>
=2
Lo
é"
o

o
(I
o
A,a

% (seismic facies)
e} e apEAbell ofs] V1S5 = wkAbabe]l F3F8% 54 (echo character)
AdwrAl oz A FEF(bottom)¥ T -9 Al F(subbottom)ol A 2= WHALDLE
HiAlak S o] W 3HA] (clarity) By WA R, S=HASA] e, 17
A HAAY & Ve sto] B RYo] EREH. ofn 1970d W ol F EF3)
o o3E gAduge] 5EAEe] o8] AFAH(e|, Damuth and Hayes, 1977,
Damuth, 1978, 1980; Chough et al., 1985)el <38 Wi Eo] 3fAt v 325 9]
AAA Aol o] &¥of ghrh. et oW 53’511 AR O] g 9kt A o A

= 1% Age ﬂaﬁyg 54e EaHom wgsy] flske] Table lolAeh &
of V|ET v EFRAe udtetel Aecinh Alne ERUAe JEHew
(1) A AF(ZrA I, 100, V)3 (2) AW ake] vk s o] &332 §
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Table 2. Classification scheme of echo facies. References for interpretationa cited

in the text.
Echo .. . .
type Characteristics on profiles Interpretation Occurrence

Flat or smoothly (widely) undulating bottom
A | echoes with discrete, parallel reflectors (laterally
continuous or discontinuous)

Composite deposits
consisting of several
units of hemipelagites
intercalated with
turbidites or muds from
turbid meltwater plumes

Deep seafloor

or wedge shaped sediment masses with abrupt or
gradual lateral termination

bottom currents

I Flat or smoothly (widely) undulating bottom N ChukChl
B . Glacial till continental
echoes with random or fuzzy subbottom reflectors shelf
Flat or smoothly (widely) undulating bottom .
. . Contourite abundant
echoes with no subbottom relfectors (acoustically . R . . .
.. . with IRD; glacial till Chukchi
C | transparent) above distinct basal boundary; lens . ;
deposits winnowed by Plateau

Highly dissected; sharply protruded bottom
echoes with random or fuzzy subbottom reflectors

Glacial till; IB eroded
by iceberg scouring or
currents

Chukchi Spur

Hummocky, tightly undulating or overlapping

with abrupt or gradual lateral termination

: B . Chukchi
B | hyperbolae with random or fuzzy subbottom Glacial till uieht
Plateau
reflectors
11 Hummocky, tightly undulating or overlapping
: Kucherov
hyperbolae with no subbottom relfectors Terrace
C | (acoustically transparent) above distinct basal Debrites .
. . (continental
boundary; lens or wedge shaped sediment masses slope)
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Bl A #HFHAH(Fig. 7).
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Sk kAl 7 WuE 3 Qled, 2 AR iAol o A" HAAE A
t}(Pratson and Laine, 1989; Kenyon, 1986; Yoon et al., 1991). &
dolre AEY wd Fo] F41 A5 JAE wf whatuhe] Sk A w=TF AefA =
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Table 3. Core locations.

e it 01A Gravity 73°37.8939°N |166°30.9838 ' W/| 111
01B Gravity 73°38.0560°'N |166°30.3982"W/| 111
03.08.2011 02 Gravity 74°17.9645°N |167°39.0330°'W| 320
03A Gravity 75°06.4621°N |166°20.3337 'W| 423
EgEaCiel 03B Gravity 75°07.0293°N |166°20.3360°'W| 455
16A Gravity 76°24.1810°N |176°01.7276 W/| 1815
08.15. 2011 16B Gravity 76°24.4804 N |175°57.9817 'W| 1821
18A Gravity 76°17.3045°'N |167°09.6639°'W| 435
08. 16.2011
18B Gravity 76°17.2266 N |167°05.9684 W | 409

=
gjsked ZlAlston, A3 ioi(working core)%

Aed 24 AR, Slab AR A% F XA oAzt 4AHg

Qe Ave Sge zAzte) zold 10em HAE AFoR ANsgon,
Yo 49, 10cm BA o2 o2 5g8 AAske] AASAE AR YRR

§ ARES §715 AAS A9 36%] HAHAFLE ol gake] 326l AH A A
2 wge A S A At gnE ARt 9 AAR 96 2R A4
[e)

38 Aetgla, BE wde] fRdw &4 ALL Ba ARE AAHARY U

o

AEHZEZ2 FE(FE AAZ=4D)st9 . U2 A5 % Sedigraph 5000DE ©] 8314
AEE B4 oW, AHd AlgE2 AAdAx o 25 WA E o835t 7114 A
A4 Hog BAEAY. 72t Zold JEiA AR E B 53513

X-A oln A 3}te] FZA <l 7]<4(description)S Bouma(1969)el] <& A& % itt.

A o2 Fojxtm o] X-A o|w At X-Ao| WIzkeh Al HE Qe A, U7

’
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A wAE uhe A2 BE XA BAbelEE el 2ASM, 20%, AU @
JES ve WAL onAE P no T3k & @ otk Wl 4T
A9 S urk o Fe AN ouAE P AFOR

A

7 5
ANFE G199 YAt FRES U el ouxd A ArjHow ofF
=

_

= —

& ANS Holy AEV|AY] PR FRELS U oA E BoFEr gl o
213 X-A olmx3le] E4dow B w X-radiographyt EHZHE9 AAH Fx
of st F83 JdrE AF3HSoutar & Crill 1977).

X-A olmA|sh= 7t7te] HAE FoldA] o MEHS o o]F & AE
S olg3te] Attt £ AEYH2 ofa™ AAe ALY utro] HAES
A 4= w2lolm Blxo] F7]= FE 30cm, 5= 85ecm, @ 15cmelH, HHES
AT o, E/S A" xHo Yol Ao F& H, #@ANlE 52 vt VEEY
2o AEE AMESte] Zoule] HAED &£ Fol AP HAES BYUANAT
ok Ads] HEd &9 HAEE U Ade ofmaddow YojFa oy
APor Y HxE WA sta HaAd

&) A A (sedimentary facies)S ]

=
oA, HANY FHqGAA §
7}

ANFEAES oledz LR 1

22 My 9@ AEwg F2E 7|ed o] F 54(EHA

gato] EH A4 B5F 7]+ (facies classification scheme)E 23 & 72 A|FAH A
U2 FH4EE At ' Ay gvAzg &9 HR7E 548 7E A4
I 9 EAATe} Hlaste] g wAYSS A e, AIFHH e dinE
3 FAMAUFTY 4 WHAE Fotste] =AgT 7 ol X-d ARl AR

=

=
linedrawing, 544 AW 52 5o 53514
3. d72%

7F. Z9o] 01AGC

549cm Zole] #o] 01AGCE 59 73°38, A7 166°31° A1 He] 44 111me A
A AF e FZololth(Fig. 13). Hit Y=L 9~100 oY, FFEE 150 =
Baet 23S RATth(Fig. 14). AWtHo® MEwdS AA we Edo] ot
%

[e}
AEZ(clay)® T %ol dom 5YG3/2(grayish olive green)®] A4S Bt =
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Fig. 13. SBP profile around coring site O1AGC. For core location, see Fig. 7.
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of HHEHEH °F 60cm sHtollAM A s Eo] yEhr] AlAET AE
& TFEE HYF(F 0~60cm)E FE(tubes)FEH o] & Fxo AEuH Fx
burrow”} YEF}H SHEE 245 microburrowEe]l $AlSHA YERSTE FH SF-(F
520~540cm)olld EE A ol ol WP AAY Hole FEREC] IR e
HeFom Agat datEe] 543 Mg glol oA vetdrt
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Fig. 14. Depth profile of sediment texture, mean grain size, sorting and shear strength in
core 01AGC. For the core location, see Fig. 7.
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o} (Fig. 15). 02GCE IRD(ice rafted debris)?E°] 88 U&= =(336~342cm)<
NNAew AEe o 8~1009] Hit J=s Holn sHie
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T /IAeR iR AF - =9S &S
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02GC Grain Texture (%) Mean Size () Sorting (@) Shear St. (Kpa)
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Fig. 16. Depth profile of sediment texture, mean grain size, sorting and shear strength
in core 02GC. For the core location, see Fig. 7.
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Fig. 17. SBP profile around coring site 03SAGC. For core location, see Fig. 7.

. o] 03AGC

249cm Aol 03AGCE= &9 75°06°, A7 166°20" A3 olA 44 423me] s A=
ol A A|FEHAH(Fig. 17). AREA o2 7~1009 dAsHA & B d=s 7
W, 2E =] WstE g Eqf A s vh(Fig. 18). FHH-(oF 0~30cm)ol Al A7
AALGYR3/A, 3/2, 10YR4/2)= wWH, =5l ofsf wzdd JHE HojFH,

1
=
oF 44em zololl A FElgh AAke] W3] A Aol A4 5G4/1, 5/2, 5BY/1 §)E
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B Egia] AU Hu@ FeEe] wud MEsl 72 o Fn A%
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03GC Grain Texture (%) Mean Size () Sorting () Shear St. (Kpa)
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Fig. 18. Depth profile of sediment texture, mean grain size, sorting and shear strength
in core 03AGC. For the core location, see Fig. 7.
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Grain Texture (%) Mean Size (®) Sorting () Shear St. (Kpa)
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Fig. 20. Depth profile of sediment texture, mean grain size, sorting and shear strength
in core 016BGC. For the core location, see Fig. 7.
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Fig. 22. Depth profile of sediment texture, mean grain size, sorting and shear strength
in core 16AGC. For the core location, see Fig. 7.
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Table 4. Summary of sedimentary facies in sediment cores from Chukchi Sea.

Facies Description Depositional process

Bioturbated Poorly sorted mud intensely disturbed by Hemipelagic sedimentation;

mud bioturbation; primary structure absent except contour current (Stanley and
for diffuse banding or layering; facies Maldonado, 1981; Chough and
thickness variable; facies boundaries poorly Hesse, 1985)

defined and irregular

Wispy- Poorly sorted mud showing irregular and Downslope bottom current

laminated discontinuous wavy or cross lamination; with high sediment fallout rate

mud bioturbation minimal (Yoon et al., 1991; Yoon, 1995)

Indistinctly- Poorly sorted mud exhibiting indistinct and Contour current, tail of

layered mud discontinuous layering and discontinuous turbidity current (Stow and
trains of horizontally oriented coarse grains; Holbrook, 1984; Yoon and
thickness variable; bioturbation common; Chough, 1993) or meltwater
facies boundaries sharp or gradational heavily laden with

fine-suspended sediments

Thinly- Mud couplet of a thin silt layer and the Fine-grained turbidity current
laminated overlying clay layer; lower silt layer (Piper, 1978; Stow and

mud/ showing thin parallel to cross lamination, Shanmugam, 1980; Chough,
homogeneous ranging in thickness from a few mm to 1984; Hill, 1984)

more than a decimeters; lamination
recognized by alternation of thin silt-rich
and clay-rich mud laminae and occasionally
normally graded by upward decrease in silt
content; overlying homogeneous mud layer
consisting of relatively well-sorted, clay-size
particles, ranging in thickness less than 5
cm; common bioturbation especially in_the
upper homogeneous layer

mud couplet

Disorganized Coarse-grained angular clasts randomly Hemipelagite abundant with
mud scattered in fine matrix without internal IRD
organization; bioturbation minimal

© @A (bottom current)®] @I stollA FAHH HA oM tHEA SR U
Elu= 54 o)t} (Stow, 1979; Chough and Hesse, 1985; Stow and Holbrook, 1984;
Yoon and Chough, 1993). o}&e] AREAQl AZughe| = B35l Fg7l BEY
Ue Ao® Hol EAEo] whddA HAGAAERZT U)o vl FHow

/i

Fe Aoz FAUL AARZIEY FAG HHL £39 AP NG 5
b Be AF bsEv, o el AA wEEY AP HAES mPow
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$WelE A% ¥ E=3(bottom nepheloid layer)®t #THE=E & d=d), E3] 19 =
o &= ice—edge bloomel| o3+ +x=F A E(diatom debris)o] ©o]83 1FE

=S5 A7) % sh(Stow and Holbrook, 1984, Gonthier et al., 1984). E % & 9]
[e]

g zpoA oteln &k md dAR o8 @AW HA2e g 42w
gl o8] sl 2] A9, o Al AERT HAMoR nEd 45

1
2 tHStow and Holbrook, 1984).

HF3¢ (thinly-laminated) ¥4l A= & mm olste] ¢ AEH(E= AHE)
Ak AEA AR FeH= v AR Aol AW B e 52 At
BEEG[Fig. 4b). BEad2 Ao yEhA Ay HHde A5

Fol qx, s AAWS waA APst], FHAUE wol/® Wk s

9 R4 o] =2 1
=94 B4 249 A9 Az M ARHoE BuHL Y= S5

2
tH(Piper, 1978; Chough, 1984, Hill, 1984). A& ¥ 434 T.(Bouma, 1962) %=
= E, division(Chough et al., 1984) 0.2 EFx &= vt=g U EHANS A7 3
A H Abol o] €77 Al & (turbulent boundary layer)ol A dojiup= ‘L) 3
(burst and sweep)’ @7l o3 AES HEI Eel=Ho], & mm o]st F79 4
Z07 wWzsHA EHALo FAEE Aow deA ¢rvi(Hesse and Chough,
1980).

. #3 Y

74 Y(homogeneous mud)x= WH EHAFxe AEwedh 271 Ao Bz xR
BT HAGoZA, X-A AR el E vad wa g
& ABAFE 53 AFdA HolAHoAY &
10cm ©o]st= kAl YetuH, w32 Yt (couplet) S olF+ A7 B

TE Y HAZS B ofeHY AH fdAtse] AduA xxddA A
of A Zeow BRI 53] Amudo] WAoo ypuA ge Jow R
o}, Ml¥ A A EF(fine-grained turbidity current)ol] ¢ls] 1% AEE o] ¥}
7 F43% HA" Aoz ¥ ch(Piper, 1978; Stow and Shanmugam, 1980;
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Chough et al.,, 1984).
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1) 30 01AGC

DEPTH

100 01AGC-10
110 01AGC-11
120 01AGC-12
130 01AGC-13
140 01AGC-14
150 01AGC-15
160 01AGC-16
170 01AGC-17
180 01AGC-18
190 01AGC-19
200 01AGC-20
210 01AGC-21
220 01AGC-22
230 01AGC-23
240 01AGC-24
250 01AGC-25
260 01AGC-26
270 01AGC-27
280 01AGC-28
290 01AGC-29
300 01AGC-30
310 01AGC-31
320 01AGC-32
330 01AGC-33
340 01AGC-34
350 01AGC-35
360 01AGC-36
370 01AGC-37
380 01AGC-38
390 01AGC-39
400 01AGC-40

ks ) GRAVEL
o 01AGC-0
10 01AGC-1
20 01AGC-2
30 01AGC-3
10 01AGC-4
50 01AGC-5
60 01AGC-6
70 01AGC-7
80 01AGC-8
9 01AGC-9

.525
.653
.532
577
.528
.616
.574
.482
9.69

© © © © © © ©W © © © © © ©

© ©
2115
o

=3
IS

.599
.581
.568
.568
.628
743
.566
.486
643
758
574
755
9.59
9.842

© © © © © © © © © ©W © © © © © ©

SORTING ~ SKEFNESS

1.542 -0.729
1.561 -0.7
1.647 -0.718
1.588 -0.755
1.393 -0.749
1.314 -0.783
1.529 -0.72
1.542 -0.657
1.548 -0.585
1.486 -0.679
1.539 -0.644
1.481 -0.759
1.506 -0.622
1.5 -0.672
1.474 -0.614
1.48 -0.712
1.524 -0.716
1.534 -0.612
1.448 -0.79
1.531 -0.701
1.51 -0.665
1.323 -0.769
1.405 -0.574
1.406 -0.577
1.442 -0.535
1.39 -0.517
1.443 -0.62
1.374 -0.577
1.354 -0.535
1.424 -0.591
1.45 -0.594
1.361 -0.588
1.292 -0.676
1.397 -0.543
1.51 -0.555
1.414 -0.682
1.325 -0.716
1.422 -0.596
1.349 -0.779
1.481 -0.673
1.269 -0.773

(=)

(=}

(=)

SO O O O O O O o O o o o o S O O O O o o o <©

S O O O O o o o

o O o o o

799
782

787

731
781
771
752
7
792
802
756
758
741

736

734

715
706
726
766
727
739

773

778

782
749
735
759

.804

G: gravel

sG: sandy gravel

msG: muddy sandy gravel
mG: muddy gravel

mS: muddy sand

M: mud

gSt gravelly sand

gmS: gravelly muddy sand

gM: gravelly mud

(g)S: slightly gravelly sand

sM: sandy mud
Z: silt

(g)mS: slightly muddy

(g)M: slightly gravelly mud sand
(g)sM: slightly gravelly sandy mud

S: sand
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(cm) NO. GRAVEL SAND SILT CLAY MEAN SORTING ~ SKEWNESS  KURTOSIS TYPE
__416__61,;(;6_41 ....... O_ ........ o _._._._16_82 ..... 8_316 _____ 9 _765__I%1 _____ _67_38_ ..... ()_365 _______ C R
420 01AGC-42 0 0 12.09 87.91 9.895 1.233 -0.78 0.886 C
430 01AGC-43 0 0 13.87 86.13 9.847 1.271 -0.776 0.84 C
440 01AGC-44 0 0 13.44 86.56 9.848 1.258 -0.77 0.818 C
450 01AGC-45 0 0 13.91 86.09 9.786 1.275 -0.698 0.798 C
460 01AGC-46 0 0 13.45 86.55 9.79 1.252 -0.68 0.793 C
470 01AGC-47 0 0 12.7 87.3 9.857 1.24 -0.76 0.827 C
480 01AGC-48 0 1.24 12.53 86.24 9.832 1.274 -0.761 0.826 C
490 01AGC-49 0 0 13.94 86.06 9.833 1.272 -0.767 0.808 C
500 01AGC-50 0 0 13.59 86.41 9.85 1.276 -0.777 0.856 C
510 01AGC-51 0 0 12.16 87.84 9.893 1.224 -0.774 0.856 C
520 01AGC-52 0 0 12.95 87.05 9.878 1.255 -0.785 0.866 C
530 01AGC-53 0 0 19.96 80.04 9.665 1.526 -0.804 0.82 C
540 01AGC-54 0 0 19.64 80.36 9.628 1.664 -0.845 0.993 C
545 01AGC-54.5 0 0 15.03 84.97 9.836 1.332 -0.801 0.91 C
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2) 30| 02GC

DEFTH NO. GRAVEL  SAND SILT CLAY MEAN  SORTING  SKEWNESS KURTOSIS  TYPE
RGN e = lmm e -
10 02GC-1 0 2.87 19.79 77.34 9.356 1.833 -0.697 0.956 C
20 02GC-2 0 4.49 22.91 72.6 8.998 2.123 -0.618 0.899 C
30 02GC-3 0 5.79 21.99 72.22 9.009 2.195 -0.652 0.945 C
40 02GC-4 0 3.97 20.7 75.33 9.244 1.969 -0.697 0.965 C
50 02GC-5 0 5.43 20.76 73.82 9.129 2.123 -0.67 1.004 C
60 02GC-6 0 1.71 20.95 77.33 9.535 1.612 -0.721 0.803 C
70 02GC-7 0 1.63 23.7 74.67 9.489 1.678 -0.759 0.766 C
80 02GC-8 0 1.59 22.82 75.59 9.469 1.607 -0.668 0.748 C
920 02GC-9 0 0.08 18.3 81.62 9.729 1.373 -0.781 0.714 C
100 02GC-10 0 2.33 26.8 70.87 9.153 1.835 -0.525 0.766 C
110 02GC-11 0.12 1.99 22.1 75.78 9.46 1.689 -0.714 0.806 (g)sM
120 02GC-12 0 1.94 23.23 74.82 9.392 1.724 -0.692 0.789 C
130 02GC-13 0 1.46 21.9 76.64 9.527 1.634 -0.75 0.79 C
140 02GC-14 0 0.79 31.3 67.9 9.027 1.781 -0.386 0.653 C
150 02GC-15 0 0 15.99 84.01 9.797 1.352 -0.791 0.812 C
160 02GC-16 0 1 29.82 69.18 9.075 1.805 -0.456 0.684 C
170 02GC-17 0 0.29 29.42 70.29 9.173 1.631 -0.369 0.65 C
180 02GC-18 0 0.5 29.36 70.14 9.164 1.637 -0.365 0.651 C
190 02GC-19 0 1.66 48.87 49.47 8.15 2.126 0.071 0.536 M
200 02GC-20 0 0.1 45.55 54 .34 8.419 1.964 0.008 0.56 M
210 02GC-21 0 0.06 33.48 66.46 8.966 1.741 -0.27 0.639 M
220 02GC-22 0 0.05 16.72 83.22 9.769 1.355 -0.785 0.75 C
230 02GC-23 0 0.03 20.74 79.24 9.587 1.432 -0.656 0.693 C
240 02GC-24 0 0.11 23.64 76.25 9.441 1.508 -0.541 0.69 C
250 02GC-25 0 0.31 18.93 80.76 9.652 1.397 -0.703 0.705 C
260 02GC-26 0 0.12 19.26 80.62 9.694 1.438 -0.789 0.738 C
270 02GC-27 0 0.36 13.2 86.44 9.845 1.264 -0.779 0.766 C
280 02GC-28 0 0.04 12.22 87.74 9.864 1.204 -0.764 0.733 C
290 02GC-29 0 0.07 10.53 89.41 9.933 1.159 -0.766 0.876 C
300 02GC-30 0 0.19 25.97 73.84 9.336 1.54 -0.46 0.656 C
310 02GC-31 0 0.14 17.75 82.11 9.739 1.393 -0.787 0.763 C
320 02GC-32 0 0.21 12.67 87.12 9.873 1.246 -0.778 0.86 C
330 02GC-33 0 0.35 13.22 86.44 9.864 1.271 -0.786 0.886 C
339 02GC-33.9 17.93 69.42 5.56 7.09 0.944 2.681 -0.124 4.373 ansS
350 02GC-35 0 0.93 34.58 64.49 8.77 2.02 -0.364 0.686 M
360 02GC-36 0.36 1.01 28.77 69.85 9.033 1.911 -0.461 0.777 (g)sM
370 02GC-37 0 3.41 37.74 58.85 8.423 2.282 -0.325 0.636 M
380 02GC-38 0 14.4 33.97 51.62 7.815 2.775 -0.238 0.658 sM
390 02GC-39 0 0.92 23.37 75.71 9.485 1.752 -0.799 0.841 C
400 02GC-40 0 0.29 29.91 69.8 9.28 1.735 -0.617 0.678 C
410 02GC-41 0.01 0.31 55.16 44 .53 7.968 2.118 0.269 0.517 M
420 02GC-42 0 3.64 49.05 47.32 7.972 2.311 0.073 0.567 M
430 02GC-43 0 6.34 45.1 48.56 7.973 2.454 -0.036 0.625 M
440 02GC-44 0 7.45 46.88 45.67 7.762 2.57 0.011 0.6 M
450 02GC-45 0 0.21 61.85 37.93 7.701 2.167 0.44 0.512 M
460 02GC-46 0 2.73 34.41 62 .86 8.644 2.231 -0.486 0.623 M
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3) 20 03AGC

DEPTH

248

03AGC-10
03AGC-11
03AGC-12
03AGC-13
03AGC-14
03AGC-15
03AGC-16
03AGC-18
03AGC-19
03AGC-20
03AGC-21
03AGC-22
03AGC-23
03AGC-24
03AGC-24.8

23.68
14.89
38.74
31.06
29.55
26.9
21.66
23.61

731
78.34
76.39

© 00 o 00 N W o o © 0w W © 0w ©O© W O

oo O

© © O © ©

015

.235
342
.562
.499

SORTING

745
005

2.825
2.77
2.91

713

.634

989

475

.789

.834

742

.641

719

e e e e I R

SKEWNESS

-0.363
-0.322
-0.301
-0.543
-0.499
-0.697
-0.852
-0.323
-0.346
-0.67

-0.675
-0.821
-0.819

KURTOSIS

231

541

648
583
701
.641
0.7
0.896
0.917
0.841
.835

S O O O O = = = O
=
(o2}
=

o o » O o o o
~
N
o

(g)sM
(g)sM
(g)sM
(g)sM
(g)sM
(g)sM
(g)sM

QO o 0o oo o =2 o0
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4) 0| 16BGC

DEPTH

295
300
310
320
330
339
350
360
370
380

16BGC-29.5
16BGC-30
16BGC-31
16BGC-32
16BGC-33
16BGC-34
16BGC-35
16BGC-36
16BGC-37
16BGC-38

S O O O O o o o o o o o o

o
o
—

o o o o

0.18
0.15

(=} (=} o o
(o2}

SIS S

0.12
0.47
0.97
0.12
8.96

0.59
3.83
7.44
14.48
37.7
0.36
7.6
0.19
0.19
10.32
0.37
3.65
2.24

88.18
73.46
87.93
88.25
77.35
89.56
77.75
73.57
88.16

[e2]

© L v v v v VL © Y o © © © OV g o © P O X O N O BV B OB B O ©

© © © © © © © O ©

SORTING

N N
PN
~N W
o ©

1.244
2.163

1.2
2.433
1.146
1.798
1.904

1.225

SKEWNESS

-0.777
-0.686
-0.776
-0.777
-0.762
-0.736
-0.771
-0.764
-0.684
-0.831
-0.84

-0.872
0.446

-0.772
-0.689
-0.773
-0.784
-0.84

-0.755
-0.713
-0.844
-0.78

—_

o o o o o O o o O

o O O O

o o O

o O O o = O o = O

.022

931
.819
.836
779

813

.866

058

.813

856
624
825
986

847
.868

QO O O QO O O O o o o o

(g)sM

(g)sM

(g)sM
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5)30{ 18AGC

DEPTH

SORTING

SKEWNESS

KURTOSIS

18AGC-0
18AGC-1
18AGC-1.5
18AGC-2
18AGC-3
18AGC-4
18AGC-4.6
18AGC-5
18AGC-6
18AGC-7
18AGC-8
18AGC-9
18AGC-10
18AGC-11
18AGC-12
18AGC-13
18AGC-14
18AGC-15
18AGC-16
18AGC-17
18AGC-18
18AGC-19
18AGC-20

o o o o O

0.19

28.9
29.07
29.12

30.2

31.2
28.99

69.7
66.34
68.8
69.96

277

.397

373
266
299
866
002
089
177
156
119
949
086

.133

-0.292
-0.263
-0.262
-0.303

o O o O O O o o o o o o o o o o o o o o o o ©

753

.664
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01AGC (0-200cm)

Depth X-
(cm) | radiograph

Line-drawing

Core description

5YG 312
: Grayish olive green

Homogenous mud
; disturbed by thick organic tubes and micro
burrows

Homogenous mud
; disturbed by burrows

Homogenous mud

&|7 shell fragments dispersed

Depth
{em)

100

10

120

130

140

| 130

160

170

180

190

72

)(_
radiograph

Line-drawing

.1

Core description

Homogenous mud
; disturbed by burrows with pyrite(?) filaments

Concentrated shell fragments in homogenous muc
» burrows and pyrite(?) filaments



01AGC (200-400cm)

Depth
{em)

200

210

220-

230

240

250

260

280

290-

X-
radiograph

Ling-drawing

Core description

Homogenous mud
; burrows and shell fragments dispersed

Sharply layered mud boundary
Homogenous mud

; burrows and pyrite(?) filaments

Homogenous mud
» micro burrows and pyrite(?) filaments
dominant

Depth
(cm)

73

X-
radiograph

Ling-drawing

Core description

.| Homogenous mud

: micro burrows dominant



01AGC (400-550cm)

Depth
{cm)

X-
radiograph

Line-drawing

Core description

Homogenous mud
s burrows and pyrite(?) filaments dominant

Homogenous mud
; burrows and pyrite(?) filaments dominant
; shell fragments dispersed

74

¥-
radiograph

Core description

Homogenous mud
» micro burrows dominant

Deformed mud;
finer sand fractions dispersec



02GC (0-200cm)

Depth

cm) Line-drawing

Core description

¥
radiograph

5G4/
: Dark greenish gray

Homogenous mud
 disturbed by thick vertical organic tubes
and burrows

IRDs

Homogenous mud
; disturbed by burrows

Homogenous mud
 disturbed by thick organic tubes and
burrows

Homogenous mud
; disturbed by micro burrows
. concentrated IRDs

Burrows disappeared and sand fractions
dispersed

Depth . X-
radiograph

(cm) Line-drawing | Core description

100 Partially 5YR 4/1

: Brownish gray

110

sandy mud

; partially cross bedded

; clasts randomly dispersed and oriented
5Y 512

: Light olive gray

120

15641
: Dark greenish gray

5Y4/4

130 ;
: Moderate olive brown

Indistinctly- or wispy- layered mud

140

1 Deformed mud
 finer grains partially concentrated

150
5Y 5/6

Light olive brown
Indistinctly- or wispy- layered mud

5G4/
: Dark greenish gray

160 Crudely laminated sandy mud

170 Disorganized sandy mud

+ | s coarser grains randomly dispersed

T 10v4n
;| : Grayish olive
Indistinctly- or wispy- layered mud

180

5Y 4/4

180 : Moderate olive brown

56Y 41
: Dark greenish gray
;gently curved and indistinctly- or wispy-

200 | layered mud

75

;sand fractions overlying on the layer boundary



02GC (200-400cm)

Depth X-
(cm) | radiograph

200

Line-drawing | Core description

2 10Y4/2
: Grayish olive

Indistinctly- or wispy- layered mud

210

220

230

240 Indistinctly- o wispy- layered mud

: finer grains dispersed

250

Indistinctly- or wispy- layered mud
; clasts dispersed

260

270"

Indistinctly- or wispy- layered mud

280

Deformed mud

290

Indistinctly- or wispy- layered mud

300

Deplh- X- < ; -
(om) | radiograph Line-drawing | Core description
300

1 5GY 4N

=% . Dark greenish gray

; indistinctly- or wispy- layered mud
finer grains dispersed

310

Indistinctly- or wispy- layered mud
; clasts horisontally dispersed

Deformed mud layers
; clasts randomly dispersed

Deformed sandy mud layers

Disorganized gravelly muddy sand
Deformed sandy mud layers

Gently curved and layered sandy mud

Gently curved and layered sandy mud
s clasts horisontally dispersed

(5YR4/1and 5Y 4/1)
s clasts horisontally dispersed
s relatively big sized clast (IRD?)

5Y 4/1
: Olive gray

76

-1 Couplets of laminated sandy mud and muc

Couplets of laminated sandy mud and muc



02GC (400-500cm)

X- Lingdrawi
radiograph ine-drawing

410

420

430

450

460 -

470

480

490

500

Core description

Couplets of laminated sandy mud and mud
(5Y 4/4 and 5Y 5/6)

5GY 4/1

: Dark greenish gray
Deformed sandy mud

Indistinctly- or wispy- laminated sandy muc

5Y 5/6
: Light olive brown
Deformed sandy mud

| sBPS5I2
: Grayish blue

1 5Y506

: Light olive brown

_1 Chaotic sandy mud

5BP 5/2

: Grayish blue

5GY 41

: Dark greenish gray

Couplets of laminated sandy mud and mud

7



03AGC (0-200cm)

Depth -
(cm)

radiograph

X- Line-drawing

0

20

30

40-

50

60

70~

.| :Moderate brown
Homogenous mud

| 5YR32

- 10YR4/2

-| : Dark greenish gray

s Disorganized gravelly sandy mud

"*.] grains

=~ : Light alive brown

“ 550

- * Deformed mud

=1 Medium dark gray

| Fine grains horisontally oriented

Core description

5YR3/4

; disturbed by burrows
 fine grains dispersed

: Grayish brown

: Dark yellowish brown
Disturbed sandy mud by bioturbation

5G4/1

; partially clasts concentrated with big sized

5Y5/6

5G 411
: Dark greenish gray
Indistinctly- or wispy-layered mud

: Light olive brown

Jfine grains dispersed
0YR5/4
: Moderate yellowish brown

Indistinctly- or wispy- layered mud
Ni4

5GY 512
: Dusky yellow green

5GY 41
: Dark greenish gray
Indistinctly- or wispy- layered mud

Dispersed fine grains with coarser clast

Depth | X-
(em) | radiograph

100

Line-drawing | Core description

10

] Disorganized gravelly
"t ') sandy mud

f W + PR
120 K clasts randomly dispersed with big sized clasts

130

140~ 585/

' 'K Medium bluish gray (sharp color change)
Concentrated clasts as a wedge shaped structure

150

v 9 Disorganized gravelly sandy mud
| ; clasts randomly dispersed
Ky

160

2 5641
|+ Dark greenish gray
Deformed gravelly sandy mud

; clasts randomly dispersed
170 -

. - Disorganized gravelly sandy mud
" -1 ;clasts randomly dispersed

180

190

Indistinctly- or wispy- layered sandy mud
; fine grains randomly dispersed and oriented

200

78



03AGC (200-250cm)

Depth
(em)

X-
radiograph

Line-drawing

“re-li__p--1

Core description

5B 51
: Medium bluish gray

Disorganized gravelly sandy mud
; clasts randomly dispersed

5G41

" | - Darkgreenish gray
| Disorganized gravelly sandy mud
| : clasts randomly dispersed

79



16BGC (0-200cm)

Depth X-
radiograph

Line-drawing | Core description

(cm)

5YR3/4

: Moderate brown

"+| Disturbed sandy mud by bioturbation
- | +fine grains dispersed

5Y 512

: Light olive gray

Disturbed mud by bioturbation

Indistinctly- or wispy- layered mud
Jlayers deformed by vertical burrows

Indistinctly- or wispy- layered mud
;relatively concentrated shell fragments

Indistinctly- or wispy- layered mud
;layers deformed by burrows

10YR4/2

% J : Dark yellowish brown

Disorganized gravelly sandy mud

; clasts randomly dispersed and oriented

Bioturbated mud

10YR 5/4

: Moderate yellowish brown
10YR4/2

: Dark yellowish brown

(sharp color change)
Bioturbated gravelly sandy mud
; clasts dispersed in lower part

. .| 5YR3M
: Moderate brown (sharp color change)

Bioturbated mud
 clasts dispersed
+ burrows dominant

| Depth X-
| (cm) | radiograph

100 0

Line-drawing | Core description

5YR3i2
< Grayish brown
Bioturbated mud
o ;clasts dispersed
; bio tubes dominantm in upper part
; lower towards micro burrows dominani

| 5v512
| : Light olive gray
| Deformed mud

Thinly laminated mud and sandy mud

| Deformed mud and sandy mud

10Y 4/2
: Grayish olive
Deformed mud and sandy mud

Thinly laminated mud
: lower towards micro burrows with
pyrite(?) gradually appeared

80



16BGC (200-400cm)

Depth
{cm)

200

210

220

230

240

250

260

270~

280

290

X-
radiograph

Line-drawing

Core description

5Y 312
: Olive gray

Deformed mud and sandy mud

Indistinctly- or wispy- layered mud
+ lower towards mud layers represent
as deformed structure

10Y 4/2
- grayish olive

5GY 5/2
: Dusky yellow green

Deformed silt and mud
; lower towards clasts dispersed

5Y 4/4
: Moderate olive brown

5Y 5/6

: Light olive brown
10YR4/2

: Dark yellowish brown

" 5Y506

: Light olive brown
Deformed silt and mud

' ; relatively coarser grains concentrated

Deformed sandy mud
 fine grains concentrated

5Y 5/6-N/6
: Light olive brown - medium light gray

5G 6/1-5Y 5/6
: Greenish Fray - Light olive brown
Couplets of

5Y 5/6-N/6
: Light olive brown - medium light gray

[ Depth |

(em)

380

390

sand and mud [ayers (turbidite?

X-
radiograph

Line-drawing

v

81

Core description

Deformed mud
 clasts randomly dispersed

5YR3/4

: Light olive brown

Disturbed mud by bio tudes and burrows
 finer clasts randomly dispersed

5Y5/6

: Light olive brown

Deformed mud layers

Indistinctly- or wispy-layered mud

5Y5/2
: Light olive brown

Discontinous sandy mud layers
; lower towards bioturbation appear
; fine clasts randomly dispersed

Deformed mud
; lower towards clasts randomly dispersec

5YR3/4

+ | :Moderate brown

Deformed sandy mud
; finer clasts randomly dispersed

5Y5/6
: Light olive brown
Deformed mud



18AGC (0-200cm)

Core description

X-
radiograpl

h Line-drawing

1 5YR3/4
: Moderate brown
| Disorganized gravelly sandy mud
| fine clasts randomly dispersed
" 10YR4/2
: Dark yellowish brown

5YR 3/4-10YR 4/2
| *Moderate brown-Dark yellowish brown

" 10YR5/4
7| : Moderate yellowish brown
.| Thick mud layer

7 10YR4/2
-. | : Dark yellowish brown

gradually

- | Biotrubated gravelly sandy mud
+| , fine clasts randomly dispersed
% - partially concentrated clasts

5GY 5/2

. Dusky yellow green

Horisontally coarser grains concentrated

Couplets of sand and mud layers (turbidite?

Disturbed sandy mud

;coarse grains dispersed

| 10YR4/2

: Dark yellowish brown

o Disturbed mud
\bioturbation intense

Disturbed couplets of silt and mud layers
\bioturbation intense

Couplets of silt and mud layers

10GY 5/2
. Grayish green
Homogenous mud
; micro burrows and shell fragments

5B5/1

| - Medium bluish gray
| Homogenous mud

 disturbed by burrows with pyrite(?) filamen

' Depth

X-

radiograph Line-drawing | Core description

(cm)

| Clasts randomly oriented and dispersed
120

Burrows with pyrite(7) filaments dominani

| Burrows with pyrite(?) filaments dominant
. | ;steeply incline towards the lower part

82



18AGC (200-250cm)

Depth X-

(cm) | radiograph Line-drawing | Core description

210

220

2304

240

250

83
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