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WAl shabe] 7] ZejolamA) BelUd BEHF 1350008 R SHOE oF 900 km Hol Eo
ODP 794A 3| A = o]o] Backdusan-KitaYamatol (B-KY1) H|Z&}7} o5 HA LUt} 7|E AT oA W=AL
3Hite] “HAE3H940 ~ 950 CE)’ | Zetol e A7 #]o]2<] Az} 110,000~130,0009 HE 2 A x|
e, o1ALZ 11 Aol WA Shitoll A mhn} G/ St B3 7Rs S A AIShe Aot WEAT s
ol 4= Biotoushan 111 B¢}/ TIcko] = §4H720.000-220,0009 2)2] Z/akRolx 2244] Backdusan-Tl
(BDS-T1) gl Z2p7H FHE U o] Aol A= W74t shitoll A 7% BDS-T1 g Z2te} sjAjofoll A &
B BKY1 Elzale] 247 979t 284 2SI BAakc,

Z20f: 57] Zejo|~EA|, Z2)U4] B8, BKY €)Zak, BDS-T1 8|za}, 94 514k

ABSTRACT: During the Middle Pleistocene Plinian eruption of Backdusan volcano, approximatly 135,000 years
ago, Baekdusan-KitaYamatol (B-KY'1) tephra was transported and deposited in ODP 794 A marine core in the
East Sea, located approximately 900 km to the east of Backdusan volcano. In previous studies, the age of some
zircon included in the ‘millennial eruption (940-950 CE)’ tephra from Backdusan volcano was analyzed to be
110,000 to 130,000 years ago. This suggests the possibility of magma formation and volcanic eruption at Backdusan
volcano during that period. Reddish-brown Baekdusan-T1 (BDS-T1) tephra was discovered beneath the
Biotoushan III trachyte/comendite lava unit in Backdusan volcano, dating from 20,000 to 220,000 years ago. This
study conducted a comparative analysis of the stratigraphic positions and major elemental composition between
BDS-T1 tephra collected from Baekdusan volcano and B-KY'1 tephra found in marine core.
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3l =X SARS] E8]Y 4] ESKplinian eruption) 7]
F2 WEA S| B2 SHEe 25 E 4 3 km
ol Bol F3f A E A S U2 A4 B S
HEF o] o, AF7HA] ¢ A 244 £3h=
oF 44800041 FRE] 22 § 2} PP ITH Chun
and Cheong, 2020; Chun, 2022). Backdusan-Tomakomai
(B-Tm) B Zah= W54k 3H4:E9] 940~950 CE &3
U] B3l2 BiEAlo 2 HE] =20 2 ok 1,100 km
ol Y& F7lol= EnfEnto](Tomakomai)
A2 HERO 2 9990 km WolQ AR T 2
o] A2 4x(Lake Suigetsu) B 2S5l A= A=
T3 1; Machida and Arai, 1983; McLean et al.,
2016). 53f 3l|#Z oo 4] Baeckdusan-Japan Basin
(B0) ¥l Z2Re 1 X174 371 o] ol ol
27] 14(interstadial 14)0] SZaH= 2AH 2]
A EAEGow, WL 3HiEe] ZEY 4] £33l
oJsfiA] oF 51,500 el o]F E|ZH A= sfj4
FHtH(Chun et al., 2006b). Baekdusan-Oga (B-Og)
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Fig. 1. Map showing the locations of Backdusan volca-
no, marine cores, and tephra type location in the East
Sea region. Solid red circles: marine cores in the East
Sea, Solid black squares: type locations of Backdusan-
Tomakomai (B-Tm; Machida and Arai, 1983) and
Baekdusan-Oga (B-Og; Shirai et al., 1997) tephras on
the Japanese volcanic islands.

Hlzaks oF 448,000 o) WAk SAte] Zeju]
Al #2312 &2 9F 1,000 km HojZl 42 &
£r 271 =(Oga peninsula)of A E1E Aot
2] 1; Shirai ef al., 1997). 18]I W=} Spato =
HE @5H 2R ¢F 550 km HojZl F3f 7|etoput
Esfl2(KitaYamato Trough)of|A] 2% 20EEZ-1 3f|
Aol ML 27] BelolAEA] Al7le] B4 2
32 4AT o)F o] &2l Baekdusan-KitaYamatol
(B-KY1) "H=ZaK<F 130,000 )9} Baeckdusan-
KitaYamato2 (B-KY2) 8| Z2}196,000d )7} A
oz BIEYTHChun ef al., 2006a). <Lo]| u
T4t sHte 2 RE 502 9F 900 km HolXl 3
of| 5] ZHFE ODP 794A sfiA| ool A TAH B-KY1
gz 2ko] Atol| A= o] Hlzehe] 3} A)7]7F £/
A 3| 7](penultimate deglaciation) A|Z&h= A] &
91 9F 135,000 Aoz A=, g =at At
=] FZHtio|ER ZH A (commenditic trachyte)d}
SE(rhyolite) Q1 ZHTIo| E(commendite) BTt o}
Yzt dF= e (peralkaline) f=¢e! HE=l
2 2to| E(pantellerites)7} ZFE o] Q= Aoz &
X &)1t (Chun and Cheong, 2020). WAL SFAES.
25E 477 o] FE o] Al H=Ze} FoflA B-KY1
B Zato ] H 0 1z Adeelo|Est B
1%t Chun and Cheong, 2020).

WA S| 2ol A= B-Tm E|Ze}o] £3t
Al710f Bl 2 B 2 AR SlRTAe-
nimbrites)o] H 1%t Horn and Schmincke, 2000;
Wei et al., 2003, 2007). ©] ShjjEore <Hyns}
(Millennium eruption)’ E]&&0 2 e A ITH Wei
et al., 2013). WEA4E S}4kO] CHARD)Y EJRZolA
) Ao29] U-Th HEE k= 11,0008~12,000
¥ A, 110,0003~130,000d A, 230,000 Ao
EAEoH, Ao]ZE TRt A7)0 A= ohE ut
ant2RE FAEHUS AR A= tH(Pan et
al., 2017; Cheong et al., 2019). WAL S}ALS] <9
23 3| g A A]7](Cone Construction: 27HA~
14999 A, Wei er al., 2013)°¢] £oFEL tfrK
2R G FHictel=R TyEof glouk,
W E=AL SRAF LB X[ Hoj|l A= 100,0008~400,000
| Hof FAH ddzgtolE YR BuH It
(Liu et al., 2015). AT W24 Shibof| A= <
WR3) o]9]9] &4 HZaksof tigt A= A9
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Table 1. Major element concentrations (wt.%) of the Baekdusan-Japan Basin (B-J) and Baekdusan-KitaYamatol
(B-KY1) tephras in the ODP 794A marine core from the East Sea measured by Field-Emission Electron Probe
Micro-Analyzer (FE-EPMA). FeO*: total iron, F: feldspar, GS: glass shard, mP: micropumice, Qz: quartz.

Tephra Point SiO, ALOs; TiO, FeO* MnO MgO CaO Na,O K,O Analytic Total
ImP  67.84 11.01 0.21 462 015 0.04 035 525 493 94.41
2mP 6649 1143 022 455 010 0.00 042 450 481 92.54
3mP  66.69 11.13 020 451 0.12 000 035 514 487 93.00
4mP 6848 1149 022 460 015 003 042 530 494 95.63
5GS  67.66 1154 025 470 0.18 0.00 043 560 494 9531
B 6GS 67.01 11.28 022 4.6l 0.16 000 038 553 5.05 94.25
7GS 6636 1132 022 461 0.10 0.02 039 517 4091 93.09
8GS 67.01 1136 0.21 453 008 002 044 507 504 93.82
9Qz 9573 074 002 024 006 0.07 0.06 0.01 0.06 97.00
10F  66.72 18.19 0.01 045 0.00 0.00 006 715 724 99.81
ImP 6489 14.08 033 515 017 0.10 1.10 574 576 97.33
2mP  62.13 1449 033 489 0.14 0.16 1.21 523 584 94.42
3mP 69.60 836 0.14 606 0.11 0.01 022 539 438 94.29
4mP 6752 938 020 573  0.11 0.00 030 520 4.52 92.97
SmP 6393 1439 033 534 016 0.11 1.18 580 5381 97.10
6GS 6511 1392 033 536 0.17 0.04 1.11 572 5.68 97.44
B-KY1 7GS 6351 15.08 035 517 016 0.15 132 579 592 97.51
8GS 69.03 837 0.16 6.01 0.12 0.00 025 576 4.57 94.25
9GS 64.64 1442 029 544 0.19 0.12 .12 6.02 5.72 98.00
10GS 65.17 1380 030 532 020 0.04 1.02 580 5.67 97.37
11Qz 98.68 0.11 0.02 0.05 0.01 0.00 002 0.00 0.06 98.65
12Qz 9845 038 0.00 007 003 0.01 0.00 0.13  0.11 99.18
13F 6549 1923 0.03 021 0.00 0.00 072 6.84 7.23 99.75

o]F0JZ|X] A}FTHJin and Zhang, 1994; Wei et al.,
2003, 2013; Horn and Schminke, 2000; Liu et al.,
2015; Pan et al., 2017).

o] Aol A= F3l ODP 794A A= oof Liet
U= B-J9} BKY1 H|Z2}2] mjafkA(micropumice)
I} 521" AF=(glass shard), ¥4 (phenocrysts) o] T
3t AA A} ARFE 0| EA(Field-Emission Electron
Probe Micro-Analyzer: FE-EPMA)S 53| 94
A= B4 71E dFolA= B-KY1 HZ
2he] gelzlatol = 4% Afe] Fej So] gl
A A 249k © 1}(Chun and Cheong, 2020), o] S+
o= g Zaho] YA AL YA FEHH ER
of| e} S sto] A5 TE WAL SHAtolA A
By A FA A7)(Wei et al., 2013)9]] 3]
+ Baitoushan III ZHY/FHT}o|E £¢H59] 2

&}Rof| A 2% Baekdusan-T1 (BDS-T1) H|=Zz}
ke e Eol M2 Fele 2AE BT
ol Aol A= siAZoloA Hard F7] Eetol
2EA] 9T S4E 71 900] B-KY1 |z efe} i
4t 3Hike) SAdol| Al A F € BDS-T1 B Z2ke] F-4]

2 9129k FUd 242 )W BAS shak} Sk
2. A1

=3 20EEZ-1 dj#Z o]0l 4] H& B 1% BKYI
3} B-KY2 HZeh= YEXA A HALEn|EA
7](JXA8900, JEOLAHE ARESt] ¢4 Jia &
Natgon, 24 24 A 15k, A7 12nA,
F7)+= 10 um®]RATH Chun ef al., 2006a). 53| ODP
794A A 2o B-J&} B-KY1 H|Ze}e] 4 E
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Table 2. Major element concentrations (wt.%) of the Baekdusan-T1 (BDS-T1) tephra beneath the Baitoushan III
trachyte/comendite lava (Wei et al., 2013) on the northern slope of Baekdusan volcano measured by FE-EPMA.
FeO*: total iron, F: feldspar, FTO: Fe-Ti oxide mineral, mP: micropumice, P: pumice, Py: pyroxene.

Tephra  Point SiO, ALO; TiO, FeO* MnO MgO CaO NayO K,O Analytic Total

1P 6749 1423 024 439 013 011 021 581 590 98.55

2P 6598 1359 026 429 005 0.00 0.11 560 557 95.46

3mP 6530 1383 024 421 012 001 0.15 555 5.62 95.07

4mP 6491 1416 023 420 0.07 000 012 547 575 94.94

5mP  65.01 14.00 028 432 005 0.02 0.17 572 577 95.32

BDS-TIA 6mP 6533 13.87 023 428 009 0.00 0.12 544 5.0 95.08
7mP  65.18 13.87 026 426 006 0.00 0.14 545 551 94.79

8F 6637 19.02 0.02 0.17 002 0.00 041 691 691 99.83

9F 6598 1873 0.01 021 002 0.00 032 7.00 753 99.82

10F 66.08 1881 0.02 0.18 000 0.00 044 7.08 7.16 99.76

1P 6595 1326 0.19 401 010 0.00 0.11 522 5.67 94.53

2P 67.03 1325 0.03 465 034 003 0.12 584 576 97.36

3P 6692 1323 024 421 001 0.00 0.13 549 552 95.76

4P 66.55 1325 023 405 009 0.00 009 521 547 94.96

BDS-TIB 5P 66.77 13.18 023 408 005 0.01 0.10 524 555 95.23
6P 6527 13.07 022 401 012 0.01 0.11 531 551 93.62

7P 6598 13.18 025 391 009 0.00 0.13 536 5.64 94.52

8F 65.68 1854 000 033 000 0.00 0.15 686 739 98.94

9FTO 0.07 027 1926 5986 040 0.05 0.02 0.07 0.00 80.01

10Py 49.00 045 031 2278 099 329 1951 0.76 0.00 97.09

HE BUs 270 ARALRAL HAATE
A71& ARSI THChun et al., 2006b; Chun and
Cheong, 2020). o] &L A= 53l ODP 794A
A o] B-KY1 HlZ2}Ho] nlA|l 4, {218 AFE,
Y A4S A g TR A &R YA
9] AAAL AA}E v 24 7] (Field-Emission EPMA;
JXA8530F Plus, JEOLAHE ARSI o, B %
4L 71E 47 Tttt WA 3Hike] 84} |
I 2HBaekdusan-T1; BDS-T1) A| &+ 20058 9] =
= ZAPA X & ZAA(Jilin Bureau of Geology and
Mineral Resources) 424:9] 11 ZJWE(Jin, B.L.; Jin
and Zhang, 1994) AAo] Al g3t WFAL SHAk
S IS AlEs B SPA|9] 2V Baitoushan
I ZHY/FH | E 89F=(Wei ef al., 2013) &
S A A= At S "l Zehe Al BT A=
Aoista AAMAL AR R 7S AMEste]
A 45 st olf dAtolM= 3l siA 2
09| B-KY1 ®|Zzte} Wi=AE 3HEA 9] £4 H| =

eheg vlwsl] 9iste] 40} 24 AL 100%
2 ShAkeR] ob i R 13} 3 20]) A\ A5

3. 23 Y E9f

Fafoll A AFE ODP 794A A Zojo| A=
4t aHite] 244 £3H2 AAE o] FE o A
B-J §lZaK2F 51,5009 &; Chun et al., 2006b)2}
B-KY1 g)|Z2K2F 135,000 A; Chun and Cheong,
2020)7} TEETHIY 2). B-J H|Zeh= 4 §F
7 Y(dark-colored laminated mud; DLM) E|& &
Woll Fa4 Qxt= FA=o] §lem, B-KY1 H 2
e A2 AR FAEE A AEust
Y(light-colored bioturbated mud: LBM) d}-5of =
ot 1® 2). B-J H|=2}o] 3kAlgt g X l(backscattered
electron image; BSEI)o]| A= X of} YA} =27] 250
m H|Fke] mA| A, G2l AFE, Wby So TEE
TH1® 3a). B-J HlZ2}9] nA| 741} 24 AP
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+ Total Alkali versus Silica (TAS; Le Bas ef al.,
1986) =A== 2H o2 HREXTHIY 4a),
ALO; versus FeO* (MacDonald, 1974) =3 A=
FHto|ER FAEJITHE 4b). B-J Bl Zehe

ODP 794A ODP 794A

1H-2 1H-5
r 579

205

LBM

235
(cmbsf)

609
(cmbsf)

Fig. 2. Photographs showing Baekdusan-Japan Basin
(B-J) and Baekdusan-KitaYamatol (B-KY1) tephras
in ODP 794 A marine core from the East Sea (adapted
from Chun and Cheong, 2020). The B-J tephra is char-
acterized by its milky white appearance within the
dark-colored laminated mud (DLM). The B-KY1 teph-
ra is identified by its reddish brown hue, situated in the
lowermost section of the light-colored bioturbated mud
(LBM). The position of ODP 794 A marine core is de-
picted in Figure 1.

b, b Py
£ % % A iy

ALOs(11.01~11.54 Wt.%)9} FeO*(4.51~4.70 wt.%)
ol A oR F dREst Solni(1e 4b),
WPRRE-S 417} 4 o] TR 3a; E 1)
BKY1 Hlzets o) 7 2717} 400 jum Hzo]
o, A RA, {2 AFE, R Eo] IEE Y
3b). AlL,O; versus FeO* =# o] Al+= B-KY1 H|Z2}
9] M| EA (19 3b; ImP, 2mP, 5SmP)3} 2] Ak
E(d 3b; 6GS, 7GS, 9GS, 10GS)7} tjH-& =
tho|EA 2 FHitto| ER EAEL, U7
O A A (227 3b; 3mP, 4mP) 3} G2 ARE(TH
3b; 8GS)= 1¢ZE| Hdgo|ER AT
(29 4b; & 1). B-KY1 H|Z2}= TAS =HojA] o
FE xdge s EAEJAT 47 A= =Y
O S RES HRAtHH 4a). WE2|o]|E A&
O] YA AHItto| EE 2 T FHITho|E
AEY dAET Hlaste AdiFoem 22
A1,05(8.36~9.38 wt.%) %} Ca0(0.22~0.25 wt.%)$F
2} 22 FeO*(5.73~6.06 wt.%) o] EX = o]
™, K;0+Na,0>AlLO; 549 1¢Z# 2 f-E¢o]
THZ¥ 4b; 3£ 1). B-KY1 HZ2t| vy FE2+=
th=0) A It A go] TRETHIH 3b; & 1). #
A BMto = HE FE5R o2 oF 550 km ozl
3L A A= 20EEZ-1 d|AFo]2] B-KY! H=
o A= A eto|E =9 YA HHEA] ¢
=T, o] RS SHF 23 A iR EAIH(tropopause)
FLAERF FFY FFLE EE YA FolA
Fdcto| B YT} FdittolE FERE EE5E
07 olFH AL Z A& tHChun and Cheong,

; ok \7 3552, o
Fig. 3. Backscattered electron image (BSEI) of B-J (a) and B-KY'1 (b) tephras in ODP 794A marine core from the
East Sea. F: feldspar, GS: glass shard, mP: micropumice, Qz: quartz.
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2020). o]&} ARt B2 WAL S PO 2R E &
%02 °F 1,100 km EojZl Y& 70| Enfz
nlo|o} FEZ 0 2 0F 990 km Hoj YE T A
o|AZZ 4o HAE B-Tm HZEoA = Enf
Futo] A Hof| A F37 thF R E A7 YA
Efb=d], o]AL o5 A= &3 FAI Al
EF Y] 93] & A2 7123 E 1; McLean
et al., 2016; Chun and Cheong, 2020). ODP 794A
A 2o] ] B-KY1 EH|Z2k= B-J "zl H]s}o]
AAZF 23 49§ FEo] A= o] Sl=t
(2™ 3), o] A2 Mt 23} A o] o] A4
O 2 2UAY B diFEAE B2 AERY Al
7] Zfolof &Jgt Ao = A .

B EAE 3HAES] 54+ BDS-T1 H| Zeh= WA &
2 APH AARE g 31 Q)= Baitoushan 1T 2HYY

FHIcto] B -§oFR-9] Aahiol| A AH = ATH 1Y 5;
Wei et al., 2013). ©] €4 BDS-T1 g|Zah= 22
< Hoj RS FE SUF FAV Fo] +
e, 249 dhdof| o34 BDS-T1 g2zt
% A SRR GAATE FA 1 mof| Deth
o 5b). S Hl a2 A} R} J g (aggregates)
2 3 Ho] Utk E 6). YA HAl= 43 271
1 mm ©]&}9] mAN| R4, HA, vy So] WeFd ¢l
o] Mg =]o] JTHTH 6a; I 2). BDS-TIA Al =0
A= A HH(2E 6a; 3 2; 8F)9] 7R of ¥
< PR S92 2= o AR 6a; B 2;
1P)o] Yeph=d], o] A2 §HY FEo] EAA Y2
HA FAZ FEE REOItHE 2). ol 2§ g 7t
ApE] o ghE Akt E4-2 B3 ODP 794A 3f
A 0]2] B-KY1 HZeto| = TRE|QTH 1Y 3a;

‘é;‘lm...‘..”‘.lu.‘.‘....H..‘.l.ﬁ.
141 Phonolite
12} Tephri-
phonolite
X T Akalin® 15
S0 Phono- O - kalie | o
+ Tephrite Trachy- Suba 4 R
ON 8 andesite _\ Rhyolite ‘E
X B Tephrite B8 i -7 g
| bezpre\ - S
(o) andesite’ -
~ 6 Basanite /Trachy-\ -~ <
© | basall "
z Dacite
4r Basaltic 10 )
o Bacal andesite oB-J O pantellerites
g t
2r Plagi| OBKY1 1 i o oBxkr |
P O BDS-T1 -
oL e by 1y L b b L L i 1y Co A 11T
35 40 45 50 55_ 60 65 70 75 0 2 4 6 8 10 12
SiO, wt% FeO*wt%

Fig. 4. Diagrams depicting total alkali versus silica (a; classification diagram from Le Bas et al., 1986) and Al,O;
versus iron (b; classification diagram adapted from MacDonald, 1974) for B-J, B-KY1, and BDS-T1 tephras.

Fig. 5. Photographs showing Baitoushan III trachyte/comendite lava (a) and the underlying Baekdusan-T1
(BDS-T1) tephra deposits (b) on the northern slope of Baekdusan volcano.
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13F). BDS-TIA 912} 8] B4} 549 ALO
(13.59~14.23 wt.%), CaO(0.11~0.15 wt.%), FeO*
(4.21~4.39 wt.%) S-S 7 9] A5}, BDS-TIB
HA0] Al,05(13.07~13.26 wt.%), Ca0(0.09~0.13
Wt.%), FeO*(3.91~4.65 wt.%) 327} 7 o] A}3}
th2¥ 6; & 2). BDS-T1 H|Z2}2] TAS Z30jA]

= Yo Z B257(18 4a), ALO; versus FeO*
A= FHte|ER EAEI=TH(TE 4b),
B-J B|Z2}] T4 24 HTB-KY1 HlZehe] =
Ui 243} A7 HJI(H 4). BDS-TIB Al&
o WPge AtlHoR whe TR B4S 2
A-elgt ASFE(Fe-Ti oxide mineral, I3 6b;
9FTO)T $}4(2F 6b; 10Py)o.= F4= o] 3le
o, A-elet AP 9] FeO* HEF2 59.86 wt.%0°]
T TiO, FFE 19.26 wt.%0]CHEE 2).

W = A 3LAFO] Baitoushan 11T 2/ FHITo|E
Lok <y 3] FA] A7|(cone construction)’
9] Z357)9f =™, Baitoushan Il F4 A]7]+=
20,000$1~220,000 A o2 BT E QT Wei et al.,
2013). WEAE SHAE S4 o A 25 E BDS-T1 &=
= =42 2 2 Baitoushan 11 ZHY/ZWtho|E
8okRo] Hojio] AITIT T Skl A W
] 2}o] B §oFE 100,0008~400,000 A]7] o7k
HAE AoZ R1EQ=d|(Liu ef al., 2015), 9|
Al7]= Baitoushan III ZHe/FHITo|E 89k%
B4 X719 7 HAA F3l ODP 794A A
Fojol A HiF F7] S| AEA] Al7]of 9A
ol g5to] E|2E wEz|gtolE i3 ZokE B-KYI

7| 20| AEM B-KY1 H|Z2tet M= A SLMOflA 2§32l BDS-T1 HZ2fe| | 24 649

HlZehe wE shie] Adeeols g9 B
AlZ1o) 8 E Sy &3 7FsAdol =t 1
3 =X} SEALS] <\ B8N millennium eruption)’
E|ZZol 23kE Aol 4 A1717F 110,000
~130,000 Ao &2 BEXx|Q=d|(Pan ef al., 2017,
Cheong et al., 2019), o] ZAx B-KY1 H|ZzHF
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Fig. 6. Backscattered electron image (BSEI) of BDS-T1 tephra on the northern slope of Baeckdusan volcano. (a)
aggregates comprising phenocrysts, micropumice, and pumice, (b) single pumice grain, F: feldspar, FTO: Fe-Ti
oxide mineral, mP: micropumice, P: pumice, Py: pyroxene.



650 dZst - g

P BKYI 8z} HHsge s Aol 9l
TF. o]9} o] WA} BlALY] £4F B efo] That
T EeU4) Hot2 A4 o5 H2E A3
o BAE B zetEel 7|9 shiRlet 1ot A7) 3
ol 222 5 Aolch

ZAtel 2

-

2 A SR AAL AT HolA =3 F2A “gt
W g5k EAE7E 9 3 A 719 )s TR
(23-3122)” Aol A A U= ). WA Shake) A
<4 BDS-T1 H|Z2} Al & ZF|= 20054 -}
oA =3Y=| U H “ODP 794A A|F3-2] A|7HEA
Aot WEAL SHAEE0] oA ARdellA XY
H Aotk FAE gt WA A2 GAlE
o] AR EAof| =& F AT A A=
At o] =29 ArbgolA 2 AL AAE
A A St AR HEA A=

of

REFERENCES

Cheong, A.C.-S., Jeong, Y.-J., Jo, H.J. and Sohn, Y.K., 2019,
Recurrent Quaternary magma generation at Baekdusan
(Changbaishan) volcano: New zircon U-Th ages and Hf
isotopic constraints from Millennium Eruption. Gondwana
Research, 68, 13-21.

Chun, J.-H., 2022, Reconstruction of the history of Plinian
eruptions using the marine tephrostratigraphy of volca-
noes around the East Sea, Korea. Journal of the Geological
Society of Korea, 58, 527-540 (in Korean with English
abstract).

Chun, J.-H. and Cheong, D., 2020, Origin of compositional
diversity of marine tephra during the Late Middle Pleistocene
B-KY1 Baekdusan volcanic eruption. Applied Sciences,
10, 4469.

Chun, J.-H., Cheong, D., Han, S.-J., Huh, S. and Yoo, H.-S.,
2006a, Tephrostratigraphy and paleoenvironments of
marine core in the Kita-Yamato Trough, East Sea/Japan
Sea. Economic and Environmental Geology, 39, 83-93
(in Korean with English abstract).

Chun, J.-H., Cheong, D., Lee, Y.-J., Kwon, Y.-I. and Kim,
B.-C., 2006b, Stratigraphic implications as a time mark-
er of the B-J tephra erupted from Baegdusan volcano
discovered in the marine cores of the East Sea/Japan Sea
during the late Pleistocene. Journal of the Geological
Society of Korea, 42, 31-42 (in Korean with English abstract).

Horn, S. and Schminke, H.-U., 2000, Volatile emission dur-
ing the eruption Baitoushan Volcano (China/North Korea)
ca. 969 AD. Bulletin of Volcanology, 61, 537-555.

Jin, B.L. and Zhang, X.Y., 1994, Researching Volcanic Geology
in Mount Changbai. National Education Press, Changchun,
223 p (in Chinese).

Le Bas, B.J., Le Maitre, R.W., Streckeisen, A. and Zanettin,
B., 1986, A chemical classification of volcanic rocks
based on the total alkali-silica diagram. Journal of Petrology,
27, 745-750.

Liu, J.-Q., Chen, S.-S., Guo, Z.-F., Guo, W.-F., He, H.-Y.,
You, H.-T., Kim, H.-M., Sung, G.-H. and Kim, H., 2015,
Geological background and geodynamic mechanism of
Mt. Changbai volcanoes on the China-Korea border.
Lithos, 236-237, 46-73.

Machida, H. and Arai, F., 1983, Extensive ash falls in and
around the Sea of Japan from large Late Quaternary
eruptions. Journal of Volcanology and Geothermal Research,
18, 151-164.

MacDonald, R., 1974, Nomenclature and petrochemistry
of the peralkaline oversaturated extrusive rocks. Bulletin
of Volcanology, 38, 498-516.

McLean, D., Albert, P.G., Nakagawa, T., Staff, R.A., Suzuki,
T., Suigetsu 2006 Project Members and Smith, V.C.,
2016, Identification of the Changbaishan ‘Millennium’
(B-Tm) eruption deposits in the Lake Suigetsu (SG06)
sedimentary archive, Japan: Synchronisation of hemi-
spheric-wide palacoclimate archives. Quaternary Science
Reviews, 150, 301-307.

Pan, B., de Silva, S.L., Xu, J., Chen, Z., Miggins, D.P. and Wie,
H., 2017, The VEI-7 Millennium eruptions, Changbaishan-
Tianchi volcano, China/DPRK: New field, petrological,
and chemical constraints on stratigraphy, volcanology,
and magma dynamics. Journal of Volcanology and
Geothermal Research, 343, 45-59.

Shirai, M., Tada, R. and Fujioka, K., 1997, Identification
and chronostratigraphy of Middle to Upper Quaternary
marker tephras occurring in the Anden coast based on
comparison with ODP cores in the Sea of Japan. The
Quaternary Research, 36, 183-196 (in Japanese with
English abstract).

Wei, H., Liu, G. and Gill, J., 2013, Review of eruptive activ-
ity at Tianchi volcano, Changbaishan, northeast China:
implications for possible future eruptions. Bulletin of
Volcanology, 75, 706.

Wei, H., Sparks, R.S.J., Liu, R., Fan, Q., Wang, Y., Hong,
H., Zhang, H., Chen, H., Jiang, C., Dong, J., Zheng, Y.
and Pan, Y., 2003, Three active volcanoes in China and
their hazards. Journal of Asian Earth Sciences, 21, 515-526.

Wei, H., Wang, Y., Jin, J.Y., Gao, L., Yun, S.-H. and Jin, B.L.,
2007, Timescale and evolution of the intracontinental
Tianchi volcanic shield and ignimbrite-forming erup-
tion, Changbaishan, Northeast China. Lithos, 96, 315-324.

Received : October 29, 2023
Revised : November 27, 2023
Accepted : November 28, 2023



	Comparative analysis of BDS-T1 tephra from Baekdusan volcano and Middle Pleistocene B-KY1 tephra from marine core in the East Sea
	요약
	ABSTRACT
	1. 서론
	2. 연구 방법
	3. 결과 및 토의
	4. 결론
	REFERENCES


