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ABSTRACT

55 A 10DP Site U1430 A1 B2 410 4320] Q11 Aol o 741 A48 23] 2k 914} Apel sheta) 422 o
Hel ) 24 = o] PS5t o) 5 3 UAE ekt 2] 74 e e o Feje] Y 9 24 feld
AFES2 o]0l §Lo], 1A U LENA 0-82% WS vl 82 A5k ek B4 A A= F 3 49 FFL T
o AR AR B 17 Bsto] Fere FEe] 918 71702 SHHA 74 QI AT WIS 33%7) 445 A0 T

End-member (EM) analysis of grain-size distribution data for detrital fractions of IODP Site U1430 core sediments from the South
Korea Plateau (East Sea) identified 4 EMs grain-size populations (EM) which represent either Asian dusts (Hwangsa) or volcanic
ashes. The two EMs representing volcanic ashes consist of fine and coarse glass shards with various morphologies and constitute 0 —
82% of the total grain-size distributions. The 33% mixing percentage of volcanic ash EMs seems appropriate for a cut-off value for
discrimination of grain-size data influenced by volcanic ash input from those dominated by Hwangsa.
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w212 0] Qi B BR0] 719l B TS AABRE S0 FAok E40 2 Qb0 2 Tl 7]elit
A AS AR EHEZ0] Qe B =t e o] e B FefE E 71 0 2 7PYHh Weltje and Prins, 2007). BFH A
= TRE 7] oy B4 iE AR E2lEe] A 4lo] 9k A5 A=Y Yk 3= E5] U BLE Ik RIS H e,
ojpgL thE RE Q FA =Y REE VA= Y O O & oot 4= %

Lom, Tha RO A Y 7
Apmoll A 78 8 Y RS Zelotal 2] M IHIE FFetalAt st At theR RS S50 1970 o E A7t

2] EHFs] 835 11 QJTh(Clark, 1976; Ashley, 1978; Sheridan ez al., 1987). £35] Weltje(1997)7} A|¢tet 14 A5 Bl
(End-member modelling algorithm)< 541 241 2|43  curve-fitting) WY Ee] 71 4] Y B3 ko] 7t

Copyright © 2021 Journal of the Korean Society of Oceanography.



136 * "The Seas Journal of the Korean Society of Oceanography Vol. 26, No. 2, 2021

23 FHfjof| Al FA] §7] whitoll EAE 0] A ARERE EE0] 7|, aehd ¥ 117 % Wt 5 HeRt AR S &
Fol=d|of Y] &-8-5]o] LYt Weltje and Prins, 2007; Hamann et al., 2008; Dietze et al., 2012; van Hateren et al., 2018).

T EE UlS APA] ol A Hheisto] Fofl 2 BAEE O 2 R = B A S AR SR A0t e A
O Az Y o5 o]&oh= Hieo Al7]of| ofsl 2d%]7] wizol FotAlor v 719 B 1F WAIE HSke] Fajt 2| A2}
2 ghhs| ATLE| 3 QIth(Rea, 1994; Nagashima er al., 2007, 2011; Bahk et al., 2021; Fig. 1). B-3l= S=at -B-Zof| A
S PALY] o) A= ol 1A FAEEGE IR0 7Hrte] 92|61 “H*'—Oﬂ GRS o HISE e BAEE ol

9 TS 275 2 2L sl SRSl 1 R 0 il 2444 WA 148
24 ZPA} Qo] 5 B & Aol A A5 HG EjFE0] §E 4 Ohﬂ(Nagashlma et al., 2007; Bahk et al., 2021). T3+

= ol AT AT BA 2 A47] ofFols QR e B 9B E Er wis) So) 5135 of
St S 5] B2 E 20 2 &4 Qlth(Furuta ef al., 1986; Chun ef al.,2007; Tkehara, 2015). ehA F3<] HHIoF
A EJZ B A 1}7] 3Ate] o]4 B oAk H.915] 7] QJafA = SIAT QIS T} oot o g HE o] AMdA] Ko B2 E ul SlAL
Al JAE HEE = Qlofok ettt AP Ff - a0 shitAle 11 71w 248 wgo] Atet s tha 7] wZof = &
I gl T AR el A8 B¢ akd o g fdo] 7ksd Ao w vt FHiEY 5 sl STl AEA
B8] 39 A9 ] A5 Azel T3 R B 28lel 57719 FAF Yot B At 719 sk
O] X4t s vlo] HetE G4 o 2 Hlgh vt Qlth(Lee ef al., 2019).

o] Oq:r]‘— ol Eer=rhz|of] Xt AR HFE-AIFA A (International Ocean Discovery Program: IODP) Expedition
3464 U1430 A5 2ol A S15371E Al47] A5 |22k fAte] U ks F-s}] H Shofr] SHA| = BAfel 11 9] o] A

94 QA sl it ol datei o] A7) e Asiel 45 2 o Bx £ gig 72 A7 A gt
T i 27 E O] B A4 UAF-Rele] FFol miufet Al em A 917 Eﬂ%"‘ﬂ% Aolr= e 2 5
S o] g3t s} A} QIAte] ol HZ51A Anderson er al., 2020; Bahk er al., 2021). - ¢17£0] Ak= F5) Hel
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Fig. 1. Location map for the Expedition 346 Site U1430 in the East Sea (red circle). Also shown are westerly jet-stream and
winter monsoon which have transported eolian dust from the Asian interior to the East Sea (after Nagashima et al, 2007).
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St ot o) Ale] s HAF el skl 9 el A S A BE S4S v o2 e o2 Brlshe
dlefl de] 289 4 912 702 7ehick

2, 2= 3 'S

B AL T et 591 13153228, 574 37%54.16%, 544 1072 moll4] F5% I0ODP Expedition 346 2]
U1430 A5 EJ&E9] A HERE 59 m7HA] 4171 sfidol= 2R /] Unit 1.2 t 0.2 S5HthTada er al., 2015;
Fig. 1). Unit 12 AEZ AE AEZ HE §3 0] ZTHs11 J2H7E Tolol= AEH AE QHERS U 50 520
& 7= R0 qlon, BA, A7 o}, G214 AF=(shard) 50& o]Fo]zl F=31gt sk o] of 710 ¥HE| ]It
(Tada et al., 2015). Unit 19] A= 22|2}7] 9 0| DAYE Zpz o wh2H ©F 2.7 Ma ©]% 2|37k o]| slid itk Tada et al.,
2015). 1211 Unit [oA= A4 7] Bl Aal El4EollA] duta o2 P = oFgat g0 5714 WS o] Yeht=
tll, 53] 5 °F 43 m{bellA] B HIRISIAL S-315K(Tada er al., 2015).

2 Qo= Fet=mtiRlolA Alar] add dxke] e ks welstr] 94ste] Unit 114 2F 3 em WAl 5 em®] 7H4
o8 F 14217H4 E2E FA=E AF6ISlTh FAL= FAoll Al o] 7oA Seto = o] 7ha3t algh
WAl Z-& AlLlsFalthFig. 2). AFR A== 52 A% § opAlo|E Aol A 7PEA] E4fstSlc. 24 Alme 215 4]
=5 E‘r/\] 50 mg= w5151 ol e 2 f7ls, S, @B 5o =719 S JE TS ol A e 2 A1A
SITE f718 & R 15% PEEIeAE 5 ml T9510] 24 A RESAIT & 60°C 2Zol| A Whgo] £ wi7lA]

E
7tAAZ oW, o] B RS W2 2N EAE S mis TRt 5 F A& 1A o[ RES-& AR % HEgo] 4 S7440

..

Fig. 2. Photographs of selected intervals of U1430 core sediments containing visible (a and b) and invisible (c and d) volcanic
ash particles. Core depths of the arrows in the right of each image are 46.22 m (a), 34.84 m (b), 27.39 m (c), and 32.98 m (d),
respectively. Scale bars are 2 cm long. For grain-size distribution of the 32.98 m sample, see Fig. 3d.
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3.1 Y= B E4np g AL Ak 28
U 24 AT U1430 A5 ERE =R E A5 T 142170 FA =S50 e o2 46%01ok, HE=30—84%, HE+=8-
69%2] ot t’.ﬂ%’%i 19, 0k 17422 - 56 1m Lol JITK(Figs. 3a and 4). Y& B TAof|A] RELTFR9—10 yn U]
QoA FERATH AR A 2523 —4 m ] Al =, 20 —30 im S-S 100 im ©1A}e] 25 RES Hol7 % qhk(Fig. 3a). 5
off A7 A Bzl Ao g Fash= 2K e T2 AE 37] o] e AEU FAER o Fo)A §f
(Furuta et al., 1986; Ikehara, 2015; Chun et al., 2007). F-A|= ZF{A] 8<to 7 P El= =315 Sk Z-.2 o]u] A2} 7]
TRZof 20 —30 im Z-2100 yn O] 2 HEF Ho| i, 5 o] e 15 im oVd2] 3 Hol= AlaS2 SHilet At
2p50] EAolk= A 0 & FEI) o5 st A T EAfich= A 0 = 3R = Alm 547HE G TS At Qe R A
oA thiFi olF HES Hol =t ARt 2R EVFEElo] AL, A5 F3d%H |2 Vel TH(Figs. 3b and 4).
shHfetARe] EA7F FA = AlmEelA s AR Hle-& A2 o= BrIsh] flste] e Ap=of theh

d 4 olE ARSI A §IA TAlol A= A 142170 A =9] e Abs 5 St a9k A& 54709 187 o>
A= 41705 AElsto] F 95710 Al=E dVdo= 4 i Hete] ot 23 S 2SIt Fig. 4). Lolie= 4 4
ool A A A 0] T BATEE 7P AAE S o e o] Y A S 5k ] whizoll, sk &
A5} Lol 7HdA 0 2 veh= Al=0] Y AR 0] 7 FAIA = 717 ot Fa 4 Yk Ao = Q1A% ?o
7] Wl Eo]th Weltje, 1997; Peterson and Heslop, 2015). 74 A& 23l A3} & 4712] 149 AR ATHEMI-4)0] TLEE

ol& 47 74 YA 9 %W Hl-&-& 2| 243lobH B4 did 24 ¢ EZPEEJSXJEJ °F98%E A 4= 3lom, /i
P& Aol iRt 2|22} Ak A= 0.578°114 0.999 = LT (Figs. 3¢-3f). o5 74 UAF AT 54 47-22.86 -
61.1 <] HSIE HoF1 9l o EMI1 o] 71 Aldskal EM47} 71 236k Table 1, Fig. 3c). Ei= EMI1ZFEM4©]A]
2.82 um, 3.16 = B0, EM292}F EM30IAE 1.91 m, 1.69 m= H%5¢1 .02 veldth(Table 1, Fig. 3¢; Folk,
1954). EJFEMI, 2, 35 9] N3k 71 HHH 7F 22 EM4+= 9] gk Holal Q)ti(Table 1, Fig. 3¢). ZH
A At Hho] A Q= BAro|A] Z}A]sk= HlE-2 EMI 6 —94%, EM2 0 —66%, EM3 0 —68%, EM4 0 —82% H$]o]ct.
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Fig. 3. (a) Grain-size distributions (GSDs) of all the 1421 samples from U1430 core sediments. (b) GSDs of the 54 selected

samples which are suspected to contain ash particles. (c) End-member GSDs deduced from for the 95 selected samples. (d-f)
End-member fitting results for selected samples.
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Fig. 4. Variation of median grain size (D50) in the Unit | of U1430 core sediments. Green marks indicate the 95 samples
selected for end-member analysis.
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Table 1. Grain-size statistics (mode, median, sorting, and skewness) of end-member grain-size distributions for U1430 core
sediments

End Members Mode (um) Median (ym) Sorting (um) Skewness
EMI 2.21 2.86 2.82 0.56
EM2 8.86 9.00 1.91 0.07
EM3 29.8 28.9 1.69 0.11
EM4 70.9 61.1 3.16 -0.26

He=tiz] 9 oA B3 Ej4E 5 Ald7] AlF B4 A8 A A S0l diet 71 A Ao m= e
QPO RE &0 = °F70 km oV BolRl Lls ol A= Aol Frdhe -t Hl&l=e] Gol nlvlstH siA B4z
2 SHAE Alefsha 7 o] tiv-2

2 St JatE A= o] QIrk(Bahk et al., 2021). V34 A A Abaef| et 74 A
wof B Eeta A =20 A 4 P:—% 313 wi716] AR 2lsf ol Eh= FF A7 3.60 m] M AR Ak

=Y U7 9.46 me] 2 AF o 2 JAd = o] §lo] Bie] Fth(Bahk er al., 2021).
2 A7) 79 A 23l A dofdd EMlﬂrEMzL T Y= FE 507 Hob 217 HARSo] Rt AR A At Ak
TEAAREZ N SRt 27 A AR A ehe e 202 s st 9 EM3 3 EMA= AE oo 271E 7= Al
H oA A At 29 SHHA G AR UElE A 2g AARH ofge] FAIH o= ofF TR ShAl YRS

3.2 3pif| Yrfe| FF

SHFA 7 AAF AT EM32FEMA4 2] 14 Hlgo] & A=l gt dn|d ¥ Ak, 28 shibA] g dAF AT EM4
o]l sjdoh= YRS F=2 o3 724 AF=(vesicular glass fragments), HE% AF=(bubble wall shards), ¥F el 7212
UZ(subparallel pipe vesicles), P27l HE3 AF=(multiwinged bubble wall shards) 5 TRt e O] F-2] & AF=ER 0]
FoiA glor FE Q17do] oF 65 —100 un H ol &2Hk(Figs. 5a-5¢). ERH200 ym o4F0] BAE A EEA) s
ACH(Fig. 5b). THA Al 2] 718 A AT EM3of| sigohs YA T2 2703 FHE Hol#] e e w3t
AH A HHER o] Fo)A 9o 972 °F30 un U@ = THEE|ITKFig. 5d). &0l Al47] s~ Ej2Zo] H9AsHA &
2otz s 5 T2 HER AFEE2 Y Firoll /IRIRE oFk2(Aso), oFel2l(Aira), 717}0](Kikai) 5 ZT|2HE &/ds}
+ Uitz shite] Zxo]) ofsf| A4 o] ol F E A 0 = dHA qlom, FAE Y= Tk -2 WA 7o) st
A2 &4 Ath(Furuta ef al., 1986; Chun et al., 2007). EM40]| 1= S AAFE-L2- o] 5 ShAHE-0] ZHto] ofaf| AA]
B 2] 2 SHA7 55 UK fallout) Y8 Foll 355 0] S EjA =] et 2 o= s EH. EM39] 9=
HEF AF=E FAdohe tivt o] ST mpgoll A FAloll @A Al EA| RAR A E A7) Ad Reld AlEE
Eifl= A o= AARH, 35 Yot 5 Hokgold 2 27]of whE Yot £e0f Zfolof] oJsf] 234 HE AF=ot
HARO] ke ko 2 Bat Ao = AzbEct

_;

hl
S §10] o] OAlElE A= o] QI B FEjs SHA) T4 Q1A Ukl EM3eFEMAS] 74 18] wet 2]
%712 e BIth AR EM3 ] 74 Bl o] SAIGh A2 A EM32]29.8 m REOHEM2] 8.86 m RE7} 5
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Fig. 5. Polarizing microscope images (open nicol) of coarse ash end-member (EM4; a-c) and fine ash end-member (EM3; d).
Observed ash types include vesicular glass fragments (v), bubble wall shards (b), subparallel pipe vesicles (p), and
multiwinged bubble wall shards (w). Note very coarse pumice shard in (b) (arrow) and fine platy scattered shards in (d). Scale
bars are 100 zm long.

o] 71 7} ¢k 20 oA BTt RES 71X B |2 HQItkFig. 3d). THA= EM42] 74 Hl-go] QAR AL2
A EM20]| OJofl ER-H=8.86 ] A7 =9} EM4€] 2ol L= 70.9 m2] FJBEJ} Folo] HEE=olF RE &
I S BRItk(Fig. 3e). T2 I A2 A EMITHEM2 2 o] 017 Al 5.0] ¢ ISt EM1 T} 233

T4 Bl&0] Hslof mt oF 410 im HYI O] B R E 23 FJEIE Kol JITkFig. 3f).

A VR U1430 A5 EJ3= 44| 142170 AlmollA 2K 79 JakS A2 0= Bristara), AleA 74 A+ ol
ol Aol a7e] /g U FTe] HEE BE Al| Z17Fe] 24| QI Hare)] 2|&sketo] 7t Q1 ko] 14 Bl o1l
o}, 71 A skl A A TR EM3LFEM4L] g HIE-2] 92 001141 Ztff 82%7F2] W, £35] 120114 46% R 91ellAl
719 AEAQ1 HISH747ke HolT=al Qltk(Fig. 6). o2 A] 3HiAf|e] 48 vlgo] 245 #9joll HE=A] ol A52Q1 ¥t
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Fig. 6. Plots of mixing percentages of eolian dust end members (EM1+EM2) vs. volcanic ash end members (EM3+EM4).
Samples containing more than 33% of volcanic ash end members are defined to be influenced by volcanic ash input.
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