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29 o] =22 LUt & Wl fAStE AFE, S5, Fi, 223 wRite] tid St AFtARet HAl AFAETE 8
ottt 2 78 T WiTFA S8 AFES} ST A 7IRE T o2 A B3E o] E3pitdo] Bre o whet o]
shibEol tiet A7-9] B /o] B oML Qi AlFEs f2juetol A Sttt A5 Al Aol A& ArolA
22| dojA gl - F(intraplate) Spito] 2Rt AT o] He-Fof Ao o Shitehgo] dojd E53F shitoltt.
ER S S0 A7) s HES hon Q3R SAJsbgo] dojit 959 P sHteeh= Fls] e
SHISAE AYIL Aot o] B4 miEe] AFEo A= TR stEEY SR Bokoll A AlAIA Q] 22 A7t o]
Fold 4= QAT WFAR: Fopalof H o] Mt F shuto|n it o] QA Z£3E dozl sHto R F5, A, BAot 5
o] JF F7he 28 AT AT E 2 A= AY AL Yl SHto|th ShA| Rt w4k XA eha YR = Qlsf -2zt 3t
AE9 d= wi ARt o2 o] Fojd o] giglnt 2 wiAke] @ #eK(Millennium Eruption) F-4 oA “7]& Fmy
(bubble pocket)” 25 AlA H22 FAstal o] 7o) HAEI e Hd Feg S/ AU Y Bl Ao| FET vt A
Attt 5= FEe HTo] A B2 T ¢ StEEA A7 o =A AlFE o] 20123 E=ojof AW =Tt A H
ATk 7 A B ARG A SitEE o2 o] R0l o) F FdF Q) 2HYA Mike-go] FASH doldth 5= A
S A 19,00087F F 5319) T4 3171 Ao, ojuf EEE S dF = dRI=7HA] EYEtich 52 A9 &)
QA 717k9] SjA itET o2 R sHito] ihEefal o] %, A|47] 2(%F 2508 @ Aol FEH 2k #3214
< Z38le AR AYA(EESAD T 2 4G 9 SIFAES2) 0] siAfet 1 oA Aot FA = i
o|F A47] F7N (AT @ )7 /43 iAol A shitgo] ALE S S ShikAls &3 A0 el ofs) BAsAtL
Z st o, dA 9 2 e ojujof At A= o dE

F20|: shifst HFE, S8k, Sk, HEt

ABSTRACT: This paper summarizes the history and the latest outcomes of volcano research in Jejudo, Ulleungdo, Dokdo, and Backdusan,
which are distributed along the territorial periphery of Korea. Recent studies revealed that Jejudo and Ulleungdo, as well as Baekdusan, are
active volcanoes that have erupted multiple times during the Holocene, thereby heightening the need for further research on these volcanoes.
Jejudo, the birthplace of volcano research in Korea, is a unique volcano whose activity was influenced by the plate movements in the Japanese
subduction zone, while it is an intraplate volcano located far from the zone. Having experienced hydrovolcanic activity for a long time under
the influence of fluctuating Quaternary sea-levels on a continental shelf; its volcano stratigraphy differs markedly from that of typical oceanic
volcanic islands abroad. Due to these unique characteristics, research on Jejudo has reached a world-class level in the fields of intraplate
volcanism and hydrovolcanism. Baekdusan is one of the largest volcanoes in East Asia, which made a devastating historical eruption, attracting
significant research interest not only from China, Japan, and Russia, but also from the Western countries. However, due to Backdusan's
geopolitical location, research by Korean geologists has inevitably been very limited. A notable recent research case includes the world-first
discovery of "bubble pocket" structures in pumice from the Backdusan's Millennium Eruption, which contributed to increase the explosivity
of the magma during the eruption. Ulleungdo and Dokdo are oceanic volcanic islands in the East Sea with poor accessibility. Research on
these islands therefore began very late, with their geological maps first published in 2012. Both islands were formed through basaltic submarine
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volcanism, followed by explosive trachyte volcanic activity. In the case of Ulleungdo, there were a total of five explosive eruptions over the
past 19,000 years, and some of the erupted volcanic ash was carried to the Japanese Arc. In the case of Dokdo, after a basaltic volcano was
formed by submarine volcanic activity during the Pliocene, explosive trachytic eruptions occurred in the Early Quaternary (around 2.5 million
years ago), leading to the sequential, underwater to subaerial deposition of the pumice-bearing basaltic breccia (Dongdo Tuff) and the trachytic
breccia and tuff (Seodo Tuff). Afterwards, volcanic activity continued on land and under the sea until the Middle Quaternary (hundreds of
thousands of years ago). The volcanic edifice of Dokdo has transformed into a flat-topped seamount due to long-term erosion and subsidence.
The current island is expected to disappear within a few tens of thousands of years.

Key words: volcanology, Jejudo, Ulleungdo, Dokdo, Baekdusan

1. M

ShitEe A7 AoRRle FYE BT 7
ST A @ Lol 8 A DA 282 SR A THoF
o e Fste] A7 7T e S8R AEEE
ojtt. AlAS] o2 LpztollA Shite]l 3t A (St} vol-
canology)= A|&eHe] 8 A Lok 22| A2 | 22
ojnf, th 22 A=2 A= FE W shk2 28 AlA
o F8 shite gFe R 2P #EH AFE 3
3 237 it ottt SRS T Al SA AL 9
I F27} o] Rod & J=E U YEHIE F53
shitdTet B5S 3 Folvh W feuEs e
& =] ] AT upe] YR glo] Sk 7t
s/do] il W2 "ot fEluEkl Eokit= lar sAb
Al 7= A ghe Aolhe A3td Ua heel 3t
AT AR Yol A= 2353t 2ofE o] $itt o
fiZef felytls ShtiSany StdFart fle
=& gl dtaof shiks AeAte A 2 4%
olt}. St Tl FUAT 4= e AU FA= wi¢-
YA o] Fo| A= ARolt.

SEutatol A BRb o] H 22 ARSI PAATL H A2
20109 &, ofoleT=9] FLAQ sk 232 AR
Aol AV 279 Fatizto] dolgtE Wit o =
W di71dE2 8 A9z geA|er FiE $E0
dAF o g T w2 £ F%0AL AR E A
gij o)A doft shikEstz -2juete] BAI7E Y3
= 7 52 e o e ST TS 717
AZFsEG. o]l S =-55ke] oF 1,000 H 2y SHEE
e doF | WFatof| A mhan} B30 ARS0] RS
3z, o] o wpz} Wi ik SPREEo] ZhAE ofuto] iRt A
o4 AT 7 SFEUT. A U FAe] SHkeE
= A BS54 & T 2 AT AZE2 WAk 1Y
otk 5kl Qe Mo skl Jlom, W
FAIM $9 e i RS AT A9, diate
vk, A3, kA, 713kt Al 9w, 12
I o] Rl o= Qs HRRE ohyzt F&ok At
o A Eho] IAYT A o= dAIgict ofof WEARS

H| 23 St =9 3hake] At} sAkAE] oinle] Ha
gol B8 AR AL Sl

A vt B EY e A v
AR Slo] EF 52l Hito] AL Ykl shA|Rt, THA
AZDARE F8l St S47 siA o A= ohakgt 3t
AH-go] dojyton, o3t 3Hk-E 9] AhEEo] =4
AAeA 7|50 2 ol ok fFF o= FAY Woly)
9] tf}E5(continental arc) SHARFgI}-F8l2] WS E2] ST}
T ste] AR BHAkEg-o] 74HEA](Chough and Sohn,
2010; Jeong et al., 2022)¢} oj&] AT EZEX|(Jeong
et al., 2008; Son et al., 2012)9] E|F 7|20 2 FolQlt}
o|% A 7)o S AlF=7} Tl F(intraplate)
55 oA, WAl Thiji S48 00A, e
=Y =57 2 EX] Y] A oA v FiTt. o]
e 5 gF= g3hibdlo] WA e oS 2
A Ao A7t B osHA|T, U R SRHEE oheFgt 3t
ARRE A2 EE 92 RO g FHYPARY} A EH
4ke] 3ol &8 T ket HAS Qo A8 A+
g Fa/do] §ltt o] =2 Syt of g SHE 5 A
AekA Lo vhEolXl B2 SS9 IhA AAR o
HAQl AFAQLE 13| ez SAFAT T4
o] Sl =59 FF AHEF A =& F1LA 5

ot

2. =LHQl SR S8

2.1.01=

o] =tofli= o 2007] 9] E3pito] Razgict. ul= A F A
A~(USGS)+= 5719) shAk=4-[Alaska Volcano Observatory
(AVO), California Volcano Observatory (CalVO), Cascades
Volcano Observatory (CVO), Hawaiian Volcano Observatory
(HVO), Yellowstone Volcano Observatory (YVO)]& &+
I A9 AF7|1H FEste] o5 ¥tk it &2
< gsMiinith sPtsEae) A AlA"E 25 A
H|-& tH] &&/o] BojA]|7] wjZel, ul=-2 77k n
of B3}te] A7t £ g3MibEol AFste] BEIt A4t

£ Y8k o
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SRS dES $8l SRR, A EILZ/FAF HY
(GPS, Tiltmeter, EDM, InSAR, FLIR, Strainmeter 5 ©|
), 7ks, A & BSShL qlet, A 52 &
AN BEE Sl SHHESE HAISkAL, 1o whE o=
R EDCEE S NEESE EEEREE BENE
&, shatwict ShAbA 9 sk 24 AGHE skl S
A= S Azkstel AF3 ik

o= XA 2AE 3T ptste] U= SHAE
A2E BEAT on], sHpta 24T sy B
S5 HastaL Q. E3 A AlA A LAY sk SR
52 7HA18H7] $13l) 20] 4] ek Smithsonian) AT-4F A
Al 22 sHiERs 2 T3 (Global Volcanism Program,
https://volcano.si.edu/y2 $35tH A A|A| Q) SALES} A}
A& HlolgHo] Az 535 Qltt.

2.2. 482

A AA 3] 10%7HFo] #Est= P22 204)7]
25 MaEn AFE 38 o, Hojd I4tA
T M) GRS AU Utk d2EEE Tt
A= oF 11071 9] &3pito] EEZsh=t, o2 B g
Yelgago] 247k Bul(EE Q) Fetlokt(Ay
U ol 2 Eo7HHA ThE= F 7)) 3H4ES E(volcanic-
arc-chain)2 LA E c}

AR A vl upF AR 300] 2] SRS oA
o2 2UT ANBEYE LA Yor, A FEesH
9 Agtd a4se BUHYel oo HATE
2 gk dE A RAR(GS), AIST)olA @8t &
Fota glom, shit oA Hel A= Y 7R MA)YE
FHLE AGAH] Y] g} E= AF7|TEC] FIRITH
3HHES) dl& A= F= S B S ol skt
Y& A AR A0 A =3EEL QL= Y2 A ERAR
8% SHRF(EMIAE/SA R B354 2AHT rkant
SE(ESHAY 9 G5 o] dF), ARFARZFA/A
5t 719 9 =8 F9) EokE FEste] JFHez A
P gl

2.3. QE%s

frolA 3 XS SdAE T G2 2AE
ujeh Hsiel, 7 o) ATEAY G 7199 FUHE 8
At (Central European Volcanic Chain; ZFQIXFHZ= &
710] 4THE BEFIT}, ofo]&TEL 20104 ofolofkE
2fo] &I A E(Eyjaffallajokull) SHHEEIR, 7 SR} @
HES B A5 o] B4 FFUTE 2ot 3
o, &= gt oF 259 2o Gt o] AP it
Aol gt =AY Q1AE Eol= A7I7E HleH,

| YA TN FE 2 E3hite] gty ofol&E=Q] At
st A7 BAWES AT LE] Welele] Baw
ATE St Aok FATEATE AL AAZ vp
Jnt HSAFZZ 3 (KMDP, Krafla Magma Drilling
Project)©] t)3EZ] Q] ofo|t}.

olgrelob BHIste] Hlofyt ket & 4 gtk of
gejotol= ol EKEtna), H|H] 2 (Vesuvio), &8 1
Flo|(Campi Flegrei), 2EZ22](Stromboli), ©]A7]ol(Ischia),
wez|2|ol(Pantelleria), 2]2}2](Lipari), o|&a}s| = dt|o}
(Isola Ferdinandea), 2] &} (Coli Albani) 5-2] GAFA|
o] gshito] BEs, AEEE 2 (Strombolian), &3t
& (Vulcanian), E8]4 ¥ (Plinian) 5&] AE&o %= o[&E]
oto] shitol A FAFE A2 ojg g ob= &3t A9
Zatolc). olgtelohs FYATELS W AT AL
(Istituto Nazionale di Geofisica e Vulcanologia, INGV)7}
FAlo] Hof, &t 671 E3pitol| tis) RUEP dFE
el gk o] ATAE 5] sk Bajel 3D A&
ol HopollA] o] glon] A AYH T Y AN S
g 28 o] HA|FZ 2 THLE AT A of| A FERET it

2.4. 2elLiet

SEuetes SRHAY 19 oy £& o]go] Q)
= 3D B 5 7Heol w2 st gtk IAY
25 14 g A7} vl =A AIRFE QI =
W gk F “sHibo] At wakRo g JAdE et
2 ok B3, 3RS HIAES 88 5 Qe 8=
Aol glom, AT Q1] FAH T wij$- o FHo|}
SEjuEtre] st AR AlF R A E 7|27t
At 202 o] FH AT “SAA S| FIL, oA E E v
Aol 282 = Qe SEATE oFF] HEQ £ o
=7 AUtk

2010 9] ofo]&E SHHESLE 39 X HofA] a3l
o] WAL, olof what | 7|FES =24 0] YAl
Ao us|aL, SEvel ARE SRl A Al
ZHA =9tk E3F o] A7]of WiRAe] AR} 74 o] A
3RoR F =AATL "ol what 20129 o) AR
Absto]] AR SR -S-7 | &7 AN o] EHEIT) 7]
AL 20113 o] F A Z-3HAE Bofo] A HE(AS] A
2SS HASSH L, S SHEESE YT 3
A7} S-Elutate]] FekS v A= H$-5 tivlste] SHAE
it dEndg Jfdsta 29 Foloh ShA|RE B3t A
7)ol RIFR7} 2Z3 SAA = A SFlo] BFE Qlh

2018 ofl= FAMHS o] SHAHESIATAIE 7 HEE
o] -3 WFA FE AT 59 ATAFE S A YskaL Qi

SFUESATHE L AT FAH B xS
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el 22E A AAY S YEHA] WOVO
(World Organization of Volcano Observatories)o]] 525
Seluete] $e BT 2Aoltt. 202440 e
9] sHitskabEo] thgtA|Asts] Absto] SHikehE el d 3]
£ 2A3le] olelg ol M= Sk 7e 2g A glct.

3. HI= A tAIALRE XM &1t

3.1, HIEE SHHIR o)}

AFEo) AAATE QALA7ISIA L BRS
ol 218} AlFHEI) Hze] ALATE AFESE) S
of tigt Yokoyama (1923)9] A%t} Haraguchi (1931)
£ A2 AFE Aol tigt AFARALE v ez A
F=9 sHPHES Al7|o et Rtk E=3 A2
A99) EAFo AAZZTOE HHstaL I AIE A7)
S| AEA 2 A 51T

1960t o] A7HA] = =W A &A= AlF= A7t
A9] kAl g st SEA|TE 19600l 0] AlFEo] &
F52 sidsty] Ho S HA-RA (R SR EAAEA

T Aok AR} A F A AIAFE ST 1968 ]
£ 10929 1 39 A3 A D=7t 222 A=A

1970 o]l SojAm Y5 Hikete] gt AAd &
A H A2 FA AAIZE ARATHWon, 1976). 1980 o
= TS TR P EHA Aql(Lee, 1982)9F 2H A1
79 AFEHTA AF-(Lee ef al., 1983; Won, 1984)=
ATk A8t tigh AFE AJRFE Qo™ (Kim et al.,
1986; Sohn and Chough, 1989), AAEZo] t3t TAE
&4 AL X]<4E ¢t Yoon, 1988).

1990l S0 MEA AlF= AE=7F 244 57] Al
st A AEL PAEZ(Won ef al., 1993), BAEE
(Won et al., 1995), A|Z-o) Y EZ(Park ef al., 1998), &
&3E3H =Z(Park et al., 2000a), A HE-3ta2 =&
(Park ez al., 2000b) =02 YZFE| Tt o] 7|7kl /54t
gt A= Ebs] A= It Hwang et al., 1991; Sohn
and Chough, 1992, 1993; Sohn, 1996). Koh (1997)2 A|
FE 484U WY ATARE Wi ste] ATEF
Aok ol WA Aoz AFEe ot
4= B4ol Tt olshE 27 ZRAIAT. Park (1994)2 9

Fig. 1. (a) Northeastern cliff section of Tichulbong showing three overlapping tuff-cone sequences with different fault development
patterns and onlapping stratal relations. Section is c. 140 m high. (b) Enlarged view of the boxed area in (a). The boundaries between
the tuff cone sequences are generally smooth and diffuse. (c) Eastern cliff section of Ilchulbong, 180 m high at highest point,
and c. 500 m wide. A truncating relation is evident between the lower-cone and the middle-cone strata (modified after Sohn et

al., 2012).
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A3}t AE S A= IhHEEE Yol
st 7 v anks FAAAIZ MELY 40 g A+
£ skt

20009 o] F= AFE=TF AAAA -4 D A A2 A5
He g2 SAE A7I1=A AFFAr] gt #hilo] vl =
obF L, o9} A3 AGLEE WolHTKSohn ef al., 2009).
Koh et al. (2013)& A|FF X =F ARof it AtiSH
AIE HIF o R AFE S AAEZS EHA7]
(1.88~0.5 Ma)2} o] 39| 3Hike57](0.5 Ma o] )2 &
31t} Brenna et al. (2012a, 2015a)= IX|T] A]EF o]
Az o] gt eFA BRI A S-S S ATk St
252 3HA| R FESE AASHITE 55 1= 2 A
upaup g Zol, E FE880 A=, SMEEFY ¥
3= AlertE o2 distit B3 AlFE s
TR XgE T TR Aol Holgtd 7|& By
(Lee, 1982; Park, 1994; Tatsumi et al., 2005)o]| A HojL}t
AFe sHigso] d2 A AGoA Y A+t=x 39
H3lo]] FFL-E AL = At

2 2o = 7]£9] K-Ar, Ar-Ar ASAHHE "o 1
Eolu} etstEat 2 shikeh 8 S tigl 37
HHOSL) AdiSA, A A AdEd 59 7IHE0]
ZHA AEE L QUrt o3t Al =E Bl 9| o]y 9
- 32 SHtE Adi7F 45 BRI Qlrk(Lee et al.,

2014; Ahn et al., 2015; Lim et al., 2015; Kim et al., 2016).

3.2. 4o i1

AFrs A A4719] A&t} 3A AR H7HR]
2009k A 7i7to] A &H sHitgE o & whEolRl SEvet
o] tf 22l I o= M RE thFet A dshy A+
7} o] FoiA] gtk E3] 1980 o|F AF= 3L3tof| £
gt A1 Hhydromagmatic volcano)o] A|E23| 15 o]
S8 BEt H2 g ofsle] A2 A717) ntais
1tH(Sohn and Chough, 1989; Chough and Sohn, 1990;
Sohn, 1992; Sohn and Chough, 1992, 1993; Sohn, 1995a,
1996). 2000 = o] SR El= /A4 g0] |79 =4
M FEE B2 AFE A5t AAZSE HIES 99
EAZY o= 248 IS sl gl o
2 AR FHste dojubs FAAEE =R
Az}l A A7} o] o)k Sohn e al., 2002, 2008, 2023;
Sohn and Park, 2004, 2005; Sohn and Yoon, 2010; Yoon
et al., 2017; Sohn and Sohn, 2019a, 2019b; Jeon ef al., 2022).
Al o] A A1} /g sHito] ZASHA o e g el wh
2t AlFEo] thigt o= sKIsES] Tilo] F53HA L,
A= 2Hite] sHFeHA-oFAEHE] Aol 24 e =4
F5 AT o]20 XA E Itk Brenna et al., 2010, 2011,
2012a, 2012b; Murtagh et al., 2011; Sohn et al., 2012,

Lower-cone

RN
~ & craterrim &
source vent

Lower cone

Fig. 2. Digital elevation model of Ilchulbong obtained by light detection and ranging (LiDAR) airborne terrain mapping. Ilchulbong
consists of three overlapping tuff-cone sequences. Probable locations of the source vent and the crater rim of the lower-to-middle
cone are indicated. The crater rim and the crater floor of the upper cone are 180 m and 90 m high, respectively (modified after

Sohn et al., 2012).
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Brenna et al., 2015a, 2015b). AFE9] $£ASAE = 713

a|Submarine to emergent explosive eruption
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Fig. 3. Illustration of the evolution of Ilchulbong tuff cone. (a)
Onset of the eruption of Ilchulbong in a shallow sea. (b)
Construction of the early (lower) tuff cone by a Surtseyan
eruption. (c) Temporary break in eruption followed by ero-
sion/collapse of the early tuff cone. (d) Resumption of a Surtseyan
eruption and the construction of the middle tuff cone. (e)
Temporary magmatic eruption, resulting in scoria deposition and
lava ponding inside the tuff cone crater. (f) Resumption of a
Surseyan eruption, ~600 m west of the previous crater, producing
the later (upper) tuff cone. (g) Erosion of the tuff cone and the
formation of the present topography.

o7} off Fofitol| A& 437]-ulmPg(phreatomagmatic)
ELE tho|olE g (diatreme) E3HHE AH(Go et al., 2017,
Go and Sohn, 2021; Go et al., 2023)%} T}okst Al=4
AGH(Ahn ef al., 2015; Sohn et al., 2015)7} o]Fo]Fc}.
o] B XAt A= AlF=7F A AR A-FrAL AlA A
Aoz FA/ALEHIL AAH IFA = =oFst7] Yt
SR |7} =t Woo et al., 2010, 2013). o]Are] &
T 5 AARARAIC R AP JAEEE] 22 A
AHIE ofefiofl 7HeFs] f.oFstich

AFE 55 sf2te] J4td &2 AP A S3F(tuff
cone)2A], sl @At Ao FURH FA| 710l &
2 419 s A of| A A X% (Surtseyan) =/JSHiHESF= A
A= o] ZEHs ol 2 7L JatskAY 3
- (pyroclastic surge)ol] o3 LX}IE| A &, HHF
(debris flow), YAF(grain flow), AFEl(slide/slump) 5-2]
282 &3l A=A (resedimentation) 2H-g-0] 7170 Ay
sho] PAE9S0] L&A JATtHSohn and Chough, 1992).

2000 o] Sof wEHEL SIS A d&%
of thgt A=A} o] FojF o, I A} Y& S3F7t
3 AAE 7R EE dE AW B EASH
ol vl Al HEHE, S5 2 49 S3FFLE o] F
oA o] FRIFUATHIH 1). Y d&8-2 -2
FTH AR SIHFo =2 AEC] Jlo, ShE 33
dE5 5 siHEY S ot uiAbE S8 (quaquaversal
bedding)E Ho|n FH & 7 S35 sHof 7] =
Fo = Yepdti(ad 1). sH §3F59 729 253
B 2183 @39 4 5= S0t siAe B, sk &
39| £ A & St(venty= EA 239 FHL
E2RE oF 600 m FF| YX5IHE A= HRIt(ad
2). 3H§ 3= A Fot Y= 53 7tet 1 2717 A Y
HISHE Ao g2 4

ool WS EUE 4&59 IS aorstd
23 Ao | 3). 4&589 £E52 A E3ollA 600
m FZo] Hoj7l s oA AIZFSIATHIH 3a). A
532 A9 vt 2719] §3F7} wHEold (™
3b) SHHEo] Al Tk ©] 717 5 SEHF Fi
Aoz FHEAY JAEHJATHIE 3c). o|F =0 A7
o SH 330l AHI(TH 3d) YAIA L= npaat
2 S ol B3l vhro] 2423 8<d(ava
pond)®] TFEOIHTHLH 3e). o]0 ufamk= 7]E2] 5t
T2 0|83l &I oF 600 m AZo| |3 Y2 A
oA EEsto] AR 53T WEUHIE 36).

o] AL YE52 IHHAEE gt A3te &+
A Axpet= 2 grop"dojXth(Sohn et al., 2012). ]| 3}8}
24 Ao d=d dEEoAE Al 7Y g2 v
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o7} &St om, of vt B50) A 2t THE(pulse)
° 331730 HAstE B4 B B A A2 2
$%7](eruption phase)St & YAt ole] AT A=
S Ba9 B B FA717L BECIA Dol
ohaoh 23} 2 AR AU T 9heE HolErh B3
shabAlol that Hj2shy B, B3 e A4we elx)
7t SHare) ARl 301 el AR asw

A8 5 YEe BoAET

3.3. HIE oH st

A Fe AFEo FAHAEL th 22 474
mdg Adggich 19A4e 7A@ 7T AHES] 4

= @A, 28 A= SEHAI7E A E = BA, 32 A= A
Fool gEHIAIT P = 9, 18aL 4dA = AFe
EA o 23MAIEC] FAEE EAT FYDAR &St
Fh(Lee, 1982). 3}A|t 2000 FHt o]% FAHE 9]
SIBIAET} o] Rol1l FARYATE B ARE B4
o] e melo] ket o] AIAIH ickBrenna el
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Fig. 4. Temporal and volumetric volcano growth model of Jeju Island, summarizing the volcano-tectonic events in the Kyushu
region that affected Jeju Island volcanism (modified after Brenna et al., 2015a). (a) Comparison of the cumulative erupted magma
volume from Jeju and Abu (Kiyosugi ef al. 2010) volcanic fields. (b) Main regional tectonic events affecting stress in the region
(Kodama et al., 1995; Sibuet et al., 1995; Itoh et al., 1998, 1999; Hoshizumi et al., 1999).
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Fig. 5. Cross-sectional images of the Millennium gray pumice
from Baekdusan volcano (modified after Kim et al., 2023). (a)
Photograph of a pumice hand specimen. (b, ¢) Computerized
tomographic sections normal and parallel to the elongation di-
rections of vesicles, showing the 3D shape and population of
bubble pockets and host foam in the Millennium gray pumice.
(d) Merged SEM-BSE image showing details of bubbles, bub-
ble walls and crystal fragments in- and outside of a bubble
pocket. (¢) SEM-BSE images showing textural details of gas
bubbles near the boundary of the bubble pocket, and (f) vesicu-
lated melt inclusions bursting out from cavities in fragmented
K-feldspar phenocryst.
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Table 1. Stratigraphy and K-Ar ages of Dokdo volcanic rocks.

Stratigraphic unit Sohn and Park Kim (2000) Lee et al. Song et al. Kee et al.
Sohn and Park (1994) Kee et al. (2012) (1994) (2002) (2006) (2012)
i .13+0. .89+0.
Trachyte dike Trachyte and § iéig Zz xz 1.89+0.29 Ma 1.6£0.1 Ma
. . . 340,
Trachyte I11 mafic dike 2.5+¢0.1 Ma 2 130 20 Ma 2.3+0.1 Ma
Fault breccia” Cheon; an.ggul
Breccia
Trachyte II Trachyandesite I 2.7+0.1 Ma 2.89+0.43 Ma 2.7+0.1 Ma
Scoriaceous lapilli tuff .
(Unit P-II) Eolgulbawi Tuff
Trachyandesite Trachyandesite 11 2.740.1 Ma  2.284+0.05 Ma 2.3820.1~ 2.6+£0.1 Ma
Y Y = SO 2.2840.20 Ma O
Bedded (lapilli) tuff %
(Uniit P-IT) Seodo Tuff
Massive (tuff) breccia ) 2.42+0.05~ 2.47+0.15 Ma 3.70+0.34 Ma
(Unit P-I) Dongdo Tuff”  4.6£04Ma )"\ 011 My 2.06+0.14 Ma 3.67-0.40 Ma
. 2.65+0.17~
Trachyte I Trachyandesite I 23840.16 Ma 2.7440.43 Ma 2.6+0.1 Ma

" The fault breccia was not considered a stratigraphic unit in Sohn and Park (1994).

? Seodo Tuff includes the trachyte clast-rich upper part of the Massive tuff breccia (Unit P-I) and the Bedded lapilli tuff (Unit
P-II) of Sohn and Park (1994).

3 Dongdo Tuffincludes the basalt clast-rich and pumice-bearing lower part of the Massive tuff breccia (Unit P-I) of Sohn and Park (1994).

25

#M B, ULLEUNGDO

15000 7 5 TooaM e oam

Fig. 7. Geological map of Ulleung Island (after Hwang et al., 2012).
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A9, S B 2T A AW AG AWES SA7E HEE A EAeKHwang e al.
ZHE 97 U0 20128 FFAYALATLNA  2012)(AF 7).
2% BE AUZAHIAS PIRORA SRR A FEo SN O dray AT ARE 2

Comp. ?‘;Lasnc Specific Facies description Facies code
rock
Pyrockstc Litic texture
N-1
Dark gray, diffusely stratified, llithic lapilli tuff succession, showing complex normal and inverse ST/SILT/dbILT
grading; subordinate lithic blocks in the lower part of the member
N-2C
Black, openwork-textured, lithic-rich, massive pumice lapilli bed showing agglutinated pumice mplLo, §

texture; paleosol with truncated top

'N-2B
Diffusely bedded, pumiceous lapilli tuff, showing change in pumice color (white-brown-black); dbpLT, sT/xT/spLT
diffusre gedging defined by clast-supported pumice lenses and trains intercalated with cross-
stratified tuf

N-2A
Mantle-bedded accretionary lapilli-bearing tuff with intercalated massive pumice lapilli layers mT/r/nTacc,
mpL/mpLo

N-3C
Wavy-bedded pumiceous lapilli tuff with subordinate lithic blocks; variable deposition structures,
i.e., upslope-migrating megaripples, flutes and obstacle scours with upslope-oriented fine-grained ‘éVPLT) XT/STISLT,

tails, and downslope-dipping backset stratification; scoured upper contact with dm-thick paleosol bpLT,
~
B N-3B
Diffusely bedded, coarse-grained pumiceous lapilli tuff containing dm-thick low-angle pumice dbpLT

lenses; common inverse or inverse-to-normal grading in the pumice lenses

N-3A
Massive accretionary lapilli-bearing tuff, mantling high-gradient scour surface; repetitive normal mTace/mT
grading; low-angle truncation at the top

N-4R Br, S

Disorganized lithic breccia, infilling high-gradient incised valley; paleosol at the top !

N-4C

Massive or diffusely bedded pumice lapilli tuff and tuff breccia succession with intercalated cross- mLT/mTBr,
stratified tuff layers; variable pumice/lithic ratio in each beds; general coarse tail inverse-to-normal  dbpLT/dbILT/dbTBr,
grading in massive lapilli tuff and tuff breccia beds; cross-stratified tuff showing amalgamated sT/XT/sILT/spLT
contact at the base and sharp contact at the top

N-4B

Fines-depleted, openwork-textured pumice lapilli deposit containing variable lithic contents showing  mpLo, mTBr
scattered distribution; lenticular tuff breccia interval in the middle of the subunit showing
amalgamated contact with openwork pumice

NSRRI R

N-4A

Fines-rich pumiceous lapilli tuff showing pinch-and-swelling laminae; abundant lithic blocks within
impact sags at the base

spLT, mpLo

8

N-5R
Upper: subparallel-bedded gravelly mud, marked by intercalated gravel and mud lenses; upward Br, M/igM, S
increase mud/gravel ratio

Lower: Disorganized (or slightly imbricated) incision-fill lithic breccia showing large thickness
variation; variable lithic breccia component

'N-5D mLT/mTBr,
. - : ; i : 5 dbpLT/dbILT,
Intercalated accretionary lapilli-bearing tuff, massive lapilli tuff, and tuff breccia beds, showing TIxT
variable pumice/lithic ratio and ash-accretion textures; high-gradient incision surface at the top ?nTa il c,
'N-5C
Massive, fines-rich, pumiceous lapilli tuff or tuff breccia succession showing undulating contact; mLT/mTBr
huge lithic boulders with polygonal weathering cracks scattered in the succession
N-5B

Diffusely bedded lapilli tuff including dm-thick, low-angle pumice lenses; low-angle truncation at the
base; micro-vesicular, dense, phonolitic juvenile lapilli with subordinate trachyte blocks showing dbpLT, sT/xT
polygonal weathering cracks; dm-thick low-angle cross-stratified tuff layers at the top, with
obstacle-scour and upslope oriented pumice tail

N-5A
Intercalated mantle-bedded accretionary lapilli-bearing tuff and lenses of clast-supported pumice mTacc, dbpLT
lapilli
5 Pre-Nari Breccia
3 Iregular accumulation of disorganized lithic breccia showing variable support textures; intervening ~ Br, M/gM
dm-thick mud layers (or lenses) with poor continuity; paleosol development in upper portion
: © ash-accretion texture; < pumice lens/bed; @ |ithic lens/bed; <= pumice/lithic-mixed lens/bed; <2< x-stratified tuff/lapilli tuff

FAL,FLL B Index. = - |
CATCL N bedded tuff/apill tuff. % framework-supported pumice; = parallel-stratified tuff: I erosional top

Fig. 8. Sedimentary log of the Nari Tephra Formation from Ulleung Island (after Kim et al., 2014).
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N,

Volcaniclastic apron
Trachyandesite | =

) Explosive pumice-forming
eruption of trachytic magma

Current locations of
eastand west islets

Dongdo Tuff deposition
in volcaniclastic apron

Seodo Tuff deposition 7
by topographically
controlled block-and- (f
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Fig. 9. Eruption and deposition model of Dokdo. (a) Dokdo was an emergent volcano by the time of deposition of the Dongdo
and Seodo tuffs, covered by basaltic lava flows and volcanic cones. Trachyandesite I formed a ridge between the locations where
the east and west islets of Dokdo would form later. (b) Part of the volcano was destroyed and destabilized by an explosive pum-
ice-forming eruption of trachytic magma. Abundant basaltic volcaniclasts on the surface and in the subsurface were remobilized
into the sea together with pumiceous materials to form a volcaniclastic apron composed of basalt clasts and pumiceous matrix.
(c) The explosive eruption was immediately followed by a lava dome intrusion and explosion, which generated a series of block-and-
ash flows. These flows were strongly controlled by the topography. The block-rich basal part of the flows was concentrated on
the west side of the Trachyandesite I ridge, whereas the finer-grained and turbulent upper part of the flows could surmount the
ridge and deposit materials on the east side of the ridge (after Park et al., 2022).
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Fig. 10. Bathymetry of the flat-topped summit of Dokdo Seamount, which has the shape of a table mount or guyot (modified
after Kim et al., 2024). The seamount has a basal diameter of 30 km and stands 2100 m above the seafloor. The flat top of the
seamount, about 10 km in width and sloping at less than 2°, occurs above 200 m water depth and displays terrace-like steps, indicative
of wave planation associated with sea-level fluctuations and subsidence of the volcano (Kim et al.,2013a, 2013b). The emergent
portion of Dokdo (white areas) is located 7 km from the northern slope break and 3 km from the southern slope break. Dashed

white lines indicate dune field areas.
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Fig. 11. Bathymetry of submerged dune fields of Dokdo
(modified after Kim et al., 2024). See Figure 10 for the loca-
tions of the dune fields A (a) and B (b). The bathymetric data
were acquired using EM3001 and EM710 multi-beam
echosounders (Kongsberg) by KIOST (Korea Insitute of
Ocean Science and Technology) (Kim et al., 2013a).



482

k>
e

3 kme| 4]0 o]FojRof 1Y 10). Fr kA7t
H3E 5 ik 1005t Wofl A o]2jgt Alo] dojigrh
3 7R, 55 Wkl A4S EE 7 mmlyr,
Z WFolAe 3 mmiyrz2 ALHETE G&o vls 55 1
FolA o WE Hx=2 Fao] dojd o= 7t FF9
FFoz AEAQ 40| Loji7] HlEoz Helr o]
A &= Jeong et al. (2024)0] AT F3fte] A5
5 £2(1.4~7 mm/yn)e} H|s3t gho s =29 7|3
HHEER Poled = e A= B

TES} AR o]Roj7 S ERRE FftdE AY
3 gom), 7k o) A% WeF dol7} 500 m7k HH ghom,
@ sfietdollM 2 e FHF7IA L A7 A 200 mE= =
A G=t). webA APA] Ee AW S ETE200 m T 2F
o S B 2 Eo] AR AL E Zlolt). 7 mm/yro]
£E=2 200 m&] A A o] o] Fojx|HH oF 28,6003 2]
Azt B asht ARz I ool Z=7) &3s] M4
w0} Al 7RsAlo] At 11 0] §= <200 m”gH= 4227}
Fdjzlolm, o g2 A=Y YT EHRE o] & A
2 5= 7] W Zoloh E3F FEof wE A& Ao
7h 24, 3t s E el vls] Exef 22 SHibel/
M-S A WE L2 YAo] dojus Aor
A Qlo](Premaillon et al., 2018) S=+= 47 | o]y
o &3] 4= o] AleHd 7HsAdo] At

6.22

A Eutets ol E3tito] glom SHikAE] 7t
SAE g Aot HAF AL AREEZ A ¢
Zo X AT DS IA “7|A] FTt o] of
2ol $evehs A7 = s AR dot
o AT AR FAE v HoA Loy
Tt AT AL}t S5 T8 3 WIEAF EX|A o]
FolM &g FAEY A5 T3l o] 3KEEo] BA 19k
| ojyje] £3} o8-S AYH FF &3}t 7S 9
3] viA T 4= gl Fshiielo] =Lt Qi

AFrs 42 JYdolA de] HolA = T (intra-
plate) 3Hibo] A qk YU 2| Q] 250l 7 A Q1 F3F
< Wron SAghgo] Yolth TS th &5 e oA A4
7] 3= HES wron A g o] A7 dojdel
w2t 9)=9] S (4 steto], ool EHE 5)<}
£ 3] FHEE SA AFALRE YL Qi) Al
T 1960 RE A5t TS $i8) Sepit HARS
TS A A AGoflA A|F7t o] FoAA RekAE
R A8 EefA o, gASAEA oA /854
NAA AAAolgt H7HE e g theket AASKIE

24313 Gt o]] wet AFEE TR SR E 4
sl Holold A2l Sk olold 4= QIick

WAL Fobalol Hrhe] st & fifelm SabAl
ol of e A £EHE Qo7 SHakol7|E stk oo] wet
IR AR] A5} o B FopAloh B ATAY S
A E Aeiet S Bl Ajgtolth. Seutete] X4
AL W] gt 33 TEATE Suste g
FEATE) L= 214 =esgAT, FHA ol
BAE o2 A} ol A% Sel M= R AL
% FEATE B Poldl WEite] WA B0
g 2448 £4E E3) 715 Fou(bubble pocket)
T2E A H22 waskn WdRste) sakehd 1 e
SELT S

23w Bl o] 44 g A SHHERA
AFzel vls) A7k e S AR e 20128 ]
oF AW} gFGlon, § 4 BE ARG sk
5 olF TukAQl 2uiehd 4SS oAt &5

Yz Bs 29gE(crypodome)e] Btz A=
sefo] EHESI. olF 54 §ARET By Babt
W 2] B ojuta mhAek Bake A47] 7AW
Al Lolsdeh. o] F Bl Bl BYT B ES
wrohe ™ 4.0 249 $3-& thalzba ik

SeiUeke] SH SIS, AFE, £5E, 5
£)e B 93 G W] e P gom, £ F
¥ SHERYE 99 A Byl 5 girhe Ao
A geltete] SHEATE vee] GE Rl culsts] )
37124 SRS 1SS 1 Bako] arku & 4 9)
ok B3 SRS Ao e SHESo] A B it
A7) 2hs) S BHIo] ole) ATE B %
AT glo] o] FALEY FF Bot /R An A 918
& sk ool Hulsty] I3 AT FoRE
TE3] o] Tl 2 7o

AL =

o] A7-= 20259 % = et A A
A7Aule] 2fate] Y= S(GNU-SGRP-0010). 2
AARL A S FA 7 2] AR A HARE R YT

REFERENCES

Ahn, U.S., Sohn, Y.K., Yoon, W.S., Ryu, C.K., Jeong, J.O. and



Sr=R0| SR HIARRE XA St 483

Kang, C.W., 2015, Geochemical fingerprinting of basaltic glass
in tephra deposits underlying the human footprints-bearing
strata in Jeju Island, Korea: Provenance of tephra and age of the
human footprints. Journal of the Geological Society of Korea,
51, 105-126 (in Korean with English abstract).

Brenna, M., Cronin, S.J., Kereszturi, G., Sohn, Y.K., Smith, LE.M.
and Wijbrans, J., 2015a, Intraplate volcanism influenced by dis-
tal subduction tectonics at Jeju Island, Republic of Korea.
Bulletin of Volcanology, 77, 7.

Brenna, M., Cronin, S.J., Nemeth, K., Smith, .LE.M. and Sohn,
Y.K., 2011, The influence of magma plumbing complexity on
monogenetic eruptions. Jeju Island, Korea, Terra Nova, 23,
70-75.

Brenna, M., Cronin, S.J., Smith, .LE.M., Maas, R. and Sohn, Y.K.,
2012b, How small-volume basaltic magmatic systems devel-
op: a case study from the Jeju Island Volcanic Field. Korea,
Journal of Petrology, 53, 985-1018.

Brenna, M., Cronin, S.J., Smith, .LE.M., Sohn, Y.K. and Maas, R.,
2012b, Spatio-temporal evolution of a dispersed magmatic sys-
tem and its implications for volcano growth, Jeju Island
Volcanic Field, Korea. Lithos, 148, 337-352.

Brenna, M., Cronin, S.J., Smith, .LE.M., Sohn, Y.K. and Nemeth,
K., 2010, Mechanisms driving polymagmatic activity at a mon-
ogenetic volcano, Udo, Jeju Island, South Korea. Contributions
to Mineralogy and Petrology, 160, 931-950.

Brenna, M., Németh, K., Cronin, S.J., Sohn, Y.K., Smith, .LE.M.
and Wijbrans, J., 2015a, Co-located monogenetic eruptions
~200 kyr apart driven by tapping vertically separated mantle
source regions, Chagwido, Jeju Island, Republic of Korea.
Bulletin of Volcanology, 77, 43.

Brenna, M., Price, R., Cronin, S.J., Smith, L.E., Sohn, Y.K., Kim,
G.B. and Maas, R., 2014. Final magma storage depth modu-
lation of explosivity and trachyte-phonolite genesis at an intra-
plate volcano: a case study from Ulleung Island, South Korea.
Journal of Petrology, 55, 709-747.

Choi, K.H. and Seong, Y.B., 2021, Constraining the long-term
lowering rates of shore platforms on volcanic islands in the East
Sea of the Korean Peninsula, using cosmogenic **CI. Geosciences
Journal, 25, 267-281.

Chough, S.K. and Sohn, Y.K., 1990, Depositional mechanics and
sequences of base surges, Songaksan tuff ring, Cheju Island,
Korea. Sedimentology, 37, 1115-1135.

Chough, S.K. and Sohn, Y.K., 2010, Tectonic and sedimentary
evolution of a Cretaceous continental arc-backarc system in the
Korean peninsula: New view. Earth-Science Reviews, 101,
225-249.

Go, S.Y., Jeong, J.O. and Sohn, Y.K., 2023, Ash aggregation proc-
esses in a basaltic tuff ring (Songaksan, Jeju Island, Korea):
Controls of diatreme conditions and transport processes.
Journal of Volcanology and Geothermal Research, 435, 107772.

Go, S.Y., Kim, G.B., Jeong, J.O. and Sohn, Y.K., 2017, Diatreme
evolution during the phreatomagmatic eruption of the Songaksan
tuff ring, Jeju Island, Korea. Bulletin of Volcanology, 79, 23.

Go, S.Y. and Sohn, Y.K., 2021, Microtextural evidence for vesicu-
lated tuff formation in Songaksan tuff ring, Jeju Island, Korea.
Journal of Volcanology and Geothermal Research, 417, 107311.

Haraguchi, K., 1931, Geology of Jeju Island. Bulletin on the Geological
Survey of Chosen (Korea). 10, 1-34 (in Japanese).

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

Hoshizumi, H., Uto, K. and Watanabe, K., 1999, Geology and erup-
tive history of Unzen volcano, Shimabara Peninsula, Kyushu,
SW Japan. Journal of Volcanology and Geothermal Research,
89, 81-94.

Hwang, S.-K., Hwang, J.-H., Kim, D.-H. and Howells, M.F., 1991,
Tuff cones and tuff Rings, and Their Stratigraphic Relationships
on the Western Side of Cheju Island, Korea. Journal of the
Korean Institute of Mining Geology, 24, 399-408.

Hwang, S.K., Hwang, J.H. and Kwon, C.W., 2012, Geological re-
port of the Ulleungdo sheet. Korean Institute of Geology and
Mineral Resources, Daejeon, 84 p (in Korean with English ab-
stract).

Tacovino, K., Kim, J.-S., Sisson, T., Lowenstern, J., Ri, K.-H., Jang,
JN,, Song, K.-H., Ham, S.-H., Oppenheimer, C., Hammond, J.O.S.,
Donovan, A., Liu, K.W. and Ryu, K.-R., 2016, Quantifying gas
emissions from the "Millennium Eruption" of Paektu volcano,
Democratic People's Republic of Korea/China. Science
Advances, 2, €1600913.

Im, J.H. and Choo, C.O., 2015, A study on tree-ring dating and spe-
ciation of charcoal found in pumiceous deposit of the Quaternary
Nari caldera, Ulleung Island, Korea. Economic and Environmental
Geology, 48, 501-508 (in Korean with English abstract).

Im, J.H., Choo, C.O. and Jang, Y.D., 2011, Petrological and min-
eralogical characteristics of matrix of pumice in Ulleung Island.
Journal of the Mineralogical Society of Korea, 24, 151-164 (in
Korean with English abstract).

Im, J. H., Shim, S.H., Choo, C.O., Jang, Y.D. and Lee, J. S., 2012,
Volcanological and paleoenvironmental implications of char-
coals of the Nari Formation in Nari Caldera, Ulleung Island,
Korea. Geosciences Journal, 16, 105-114.

Itoh, Y., Matsuoka, K. and Takemura, K., 1999, Paleogene and
Plio-Pleistocene basin formation around northwestern Kyushu,
Japan. Island Arc, 8, 56-65.

Itoh, Y., Takemura, K. and Kamata, H., 1998, History of basin for-
mation and tectonic evolution at the termination of a large trans-
current fault system: deformation mode of central Kyushu,
Japan. Tectonophysics, 284, 135-150.

Jeon, Y., Park, K.H. and Sohn, Y.K., 2022, Hydrovolcanic activity
on a continental shelf inferred from the subsurface diatreme and
crater-filling deposits of Jeju Island, Korea. Bulletin of
Volcanology, 84, 95.

Jeong, A., Seong, Y.B., Choi, K.H., Swirad, Z.M., Lee, C.-H. and
Yu, B.Y., 2024, Shore platform erosion and cliff retreat in the
Eastern Korea: A quantified assessment using '°Be concen-
trations and numerical modeling. Marine Geology, 472, 107291.

Jeong, J.O., Jeon, Y., Sohn, Y.K., 2022, Geological record of a
Cretaceous seismic event paired with multiple volcanic eruptions.
Terra Nova, 34, 83-90.

Jeong, J.O., Kwon, C.W. and Sohn, Y.K., 2008, Lithofacies and



484

k>
e

architecture of a basinwide tuff unit in the Miocene Eoil Basin,
SE Korea: Modes of pyroclastic sedimentation, changes in
eruption style, and implications for basin configuration.
Geological Society of America Bulletin, 120, 1263-1279.

Kee, W.S., Kim, B.C., Kim, Y.H., Cho, D.R., Lee, S.R. and Lee,
Y.S., 2012, Geological report of the Dokdo sheet. Korean
Institute of Geology and Mineral Resources, Daejeon (in
Korean with English abstract).

Kim, C.H., Park, J. W., Lee, M.H. and Park, C.H., 2013a, Detailed
bathymetry and submarine terraces in the coastal area of the
Dokdo Volcano in the Ulleung Basin, the East Sea (Sea of
Japan). Journal of Coastal Research, 65, 523-528.

Kim, D.H., Hwang, J.H., Hwang, S.K., Howells, M.F. and
Reedman, A.J., 1986, Tuff rings and cones on Jeju Island,
Korea. Journal of the Geological Society of Korea, 22, 1-9 (in
Korean with English abstract).

Kim, G.B., Cronin, S.J., Jeong, J.O., Go, S.Y., Lee, Y.S., Liu, J.
and Sohn, Y.K., 2023, Excess explosivity driven by melt in-
clusions during the 946 CE Plinian eruption of Baekdusan.
Communications Earth and Environment, 4, 327.

Kim, G.B., Cronin, S.J., Yoon, W.S. and Sohn, Y.K., 2014, Post 19
ka BP eruptive history of Ulleung Island, Korea, inferred from
an intra-caldera pyroclastic sequence. Bulletin of Volcanology,
76, 802.

Kim, G.B., Yoon, S.H., Sohn, Y.K. and Kwon, Y.K., 2013b,
Wave-planation surfaces in the mid-western East Sea (Sea of
Japan): Indicators of subsidence history and paleogeographic
evolution of back-arc basin. Marine Geology, 344, 65-81.

Kim, J.C., Lee, J.-Y., Hong, S.S., Lim, J. and Choi, H., 2016, The
depositional age of the Quaternary unconsolidated deposits in
Nedo-dong, Jeju Island, Korea. Journal of the Geological
Society of Korea, 52, 149-154 (in Korean with English ab-
stract).

Kim, K.H., 2000, K-Ar ages and Nd-Sr isotopes of Dokdo alkali
volcanic rocks in the East Sea, South Korea. Journal of the
Geological Society of Korea, 36, 313-324 (in Korean with
English abstract).

Kim, K.H., Nagao, K., Sumino, H., Tanaka, T., Hayashi, T.,
Nakamura, T. and Lee, J.I., 2008, He-Ar and Nd-Sr isotopic
compositions of late Pleistocene felsic plutonic back arc basin
rocks from Ulleungdo volcanic island, South Korea:
Implications for the genesis of young plutonic rocks in a back
arc basin. Chemical Geology, 253, 180-195.

Kim, K.H., Tanaka, T., Nagao, K. and Jang, S.K., 1999, Nd and
Sr isotopes and K-Ar ages of the Ulreungdo alkali volcanic
rocks in the East Sea, South Korea. Geochemical Journal, 33,
317-341.

Kim, S.J., Bahk, J.J., Kim, C.H., Sohn, Y.K. and Park, C.H., 2024,
Origin of Subaqueous Dunes on a Flat-topped Seamount,
Dokdo in the East (Japan) Sea, Korea. Ocean Science Journal,
59, 26.

Kiyosugi, K., Connor, C.B., Zhao, D., Connor, L.J. and Tanaka,
K., 2010, Relationship between volcano distribution, crustal
structure, and P wave tomography: an example from the Abu
Monogenetic Volcano Group, SW Japan. Bulletin of Volcanology,
72, 331-340.

Kodama, K., Tashiro, H. and Takeuchi, T., 1995, Quaternary coun-
terclockwise rotation of south Kyushu, southwest Japan.
Geology, 23, 823-826.

Koh, G.W., 1997, Characteristics of the groundwater and hydro-
geologic implications of the Seoguipo Formation in Cheju
Island. PhD thesis, Department of Geology, Pusan National
University, Pusan, p. 326 (in Korean with English abstract).

Koh, G.W., Park, J.B., Kang, B.-R., Kim, G.-P. and Moon, D.C.,
2013, Volcanism in Jeju Island. Journal of the Geological
Society of Korea, 49, 209-230 (in Korean with English ab-
stract).

Lee, J.I., Hur, S.D., Lee, M.J., Yoo, C.M., Park, B.K., Kim, Y.,
Kwon, M.S. and Nagao, K., 2002, Petrology and geochemistry
of Dokdo volcanic rocks, East Sea. Ocean and Polar Research,
24, 465-482 (in Korean with English abstract).

Lee, J.-Y., Kim, J.C., Park, J.B., Lim, J., Hong, S.S. and Choi, H.,
2014, Age of volcanic activity from Quaternary deposits in
Sangchang-ri, Jeju Island. Journal of the Geological Society of
Korea, 50, 697-706 (in Korean with English abstract).

Lee, K., Jeong, B.I., Choi, K.S. and Lee, S.K., 1983, A Study of
Gravity and Geomagnetism of Jeju Island. Journal of the
Geological Society of Korea, 19, 1-10.

Lee, M.W., 1982, Petrology and Petrochemistry of Jeju volcanic
island, Korea. Science Reports of the Tohoku University, 15,
177-256.

Lim, J., Lee, J.-Y., Kim, J.C., Hong, S.S. and Choi, H., 2015,
Paleoenvironmental and volcanologic implications of the
Gosan Formation in Jeju Island, Korea. Journal of the
Geological Society of Korea, 51, 537-544 (in Korean with
English abstract).

Machida, H., Arai, F., Lee, B.-S., Moriwaki, H. and Furuta, T,
1984, Late Quaternary tephras in Ulreung-do island, Korea.
Journal of Geography (Chigaku Zasshi), 93, 1-14.

Min, K.D., Kim, O.J.,, Yun, S., Lee, D.S. and Kim, K.H., 1988,
Applicability of plate tectonics to the post-Late Cretaceous ig-
neous activity and mineralization in the southern part of South
Korea (II). Journal of the Geological Society of Korea, 24, 11-40
(in Korean with English abstract).

Murtagh, R.M., White, J.D.L. and Sohn, Y.K., 2011, Pyroclast tex-
tures of the Ilchulbong 'wet' tuff cone, Jeju Island, South Korea.
Journal of Volcanology and Geothermal Research, 201, 385-396

Okuno, M., Shiihara, M., Torii, M., Nakamura, T., Kim, K.H.,
Domitsu, H., Moriwaki, H., and Oda, M., 2010, AMS radio-
carbon dating of Holocene tephra layers on Ulleung Island,
South Korea. Paper presented at the Proceedings of the 20th
International Radiocarbon Conference.

Park, J.B., 1994, Geochemical evolution of the Cheju Volcanic
Island, Korea. PhD thesis, Department of Geology, Yonsei
University, Seoul, p 303 (in Korean with English abstract).

Park, K.H., Cho, D.L., and Kim, J.C., 2000a, Geological report of
the Moseulpo-Hanlim sheet. Korea Institute of Geology,
Mining and Materials, Taejon.

Park, K.H., Cho, D.L., Kim, Y.B., Kim, J.C., Cho, B.W.,, Jang, Y.N.,
Lee,B.J., Lee, S.R., Son, B.K., Cheon, H.Y., Lee, H.Y. and Kim,
Y.U., 2000b, Geologic report of the Seogwipo-Hahyori Sheet.
Jeju Provincial Government, Jeju.



Sr=R0| SR HIARRE XA St 485

Park, K.H., Song, K.Y., Hwang, J.H., Lee, B.J., Cho, D.L., Kim,
J.C., Cho, B.W., Kim, Y.B., Choi, P.Y., Lee, S.R. and Choi, H.I.,
1998, Geological report of the Cheju-Aewol sheet (1:50,000).
Cheju Provincial Government, Cheju.

Park, S.1., Jeong, J.O. and Sohn, Y.K., 2022, Volcaniclastic sed-
imentation associated with trachytic volcanism in an oceanic
intraplate volcano (Dokdo volcano, Republic of Korea).
Bulletin of Volcanology, 84, 88.

Prémaillon, M., Regard, V., Dewez, T.J.B. and Auda, Y., 2018,
GlobR2C2 (Global Recession Rates of Coastal Cliffs): a global
relational database to investigate coastal rocky cliff erosion rate
variations. Earth Surface Dynamics, 6, 651-668.

Ri, K.-S., Hammond, J.O.S., Ko, C.-N., Kim, H., Yun, Y.-G., Pak,
G.-J.,Ri, C.-S., Oppenheimer, C., Liu, K.W., Iacovino, K. and
Ryu, K.-R., 2016, Evidence for partial melt in the crust beneath
Mt. Paecktu (Changbaishan), Democratic People's Republic of
Korea and China. Science Advances, 2, e1501513.

Science and Technology Publishing House, 1998, Packtusan
Series-Geology. Pyongyang General Printing Factory, Pyongyang,
p- 367 (in Korean).

Sibuet, J.C., Hsu, S.K., Shyu, C.T. and Liu, C.S., 1995, Structural
and kinematic evolution of the Okinawa Trough Backarc Basin.
In: Taylor, B. (ed) Backarc basins: tectonics and magmatism.
Plenum Press, New York, 343-378.

Smith, V.C., Mark, D.F., Staff, R.A., Blockley, S.P., Bronk Ramsey,
C., Bryant, C.L., Nakagawa, T., Han, K.K., Weh, A., Takemura,
K., Danhara, T. and Suigetsu 2006 Project Members, 2011,
Toward establishing precise “’Ar/*’Ar chronologies for Late
Pleistocene palacoclimate archives: an example from the Lake
Suigetsu (Japan) sedimentary record. Quaternary Science
Reviews, 30, 2845-2850.

Sohn, C. and Sohn, Y.K., 2019a, Distinguishing between primary and
secondary volcaniclastic deposits. Scientific Reports, 9, 12425,

Sohn, C. and Sohn, Y.K., 2019b, Volcaniclastic tide-modulated
tempestite in a coastal tuff ring, Jeju Island, Korea. Scientific
Reports, 9, 3561.

Sohn, Y.K., 1992, Depositional models of basaltic tuff rings and
tuff cones in Cheju Island, Korea. PhD thesis, Seoul National
University, Seoul, p. 210.

Sohn, Y.K., 1995a, Structures and sequences of the Yongmeori tuff
ring, Cheju Island, Korea: Sequential deposition from shifting
vents. Journal of the Geological Society of Korea, 31, 57-71.

Sohn, Y.K., 1995b, Geology of Tok Island, Korea: eruptive and
depositional processes of a shoaling to emergent island
volcano. Bulletin of Volcanology, 56, 660-674.

Sohn, Y.K., 1996, Hydrovolcanic processes forming basaltic tuff
rings and cones on Cheju Island, Korea. Geological Society of
America Bulletin, 108, 1199-1211.

Sohn, Y.K. and Chough, S.K., 1989, Depositional processes of the
Suwolbong tuff ring, Cheju Island (Korea). Sedimentology, 36,
837-855.

Sohn, Y.K. and Chough, S.K., 1992, The Ilchulbong tuff cone,
Cheju Island, South Korea: depositional processes and evolu-
tion of an emergent, Surtseyan-type tuff cone. Sedimentology,
39, 523-544.

Sohn, Y.K. and Chough, S.K., 1993, The Udo tuff cone, Cheju

Island, South Korea: transformation of pyroclastic fall into de-
bris fall and grain flow on a steep volcanic cone slope.
Sedimentology, 40, 769-786.

Sohn, Y.K., Cronin, S.J., Brenna, M., Smith, .E.M., Nemeth, K.,
White, J.D.L., Murtagh, R.M., Jeon, Y.M. and Kwon, C.W.,
2012, Ilchulbong tuft cone, Jeju Island, Korea, revisited: A com-
pound monogenetic volcano involving multiple magma pulses,
shifting vents, and discrete eruptive phases. Geological Society
of America Bulletin 124, 259-274.

Sohn, Y.K., Park, J.B., Khim, B.K., Park, K.H. and Koh, G.W.,
2002, Stratigraphy, petrochemistry and Quaternary deposi-
tional record of the Songaksan tuff ring, Jeju Island, Korea.
Journal of Volcanology and Geothermal Research, 119, 1-20.

Sohn, Y.K. and Park, K.H., 1994, Geology and Evolution of Tok
Island, Korea. Journal of the Geological Society of Korea, 30,
242-261.

Sohn, Y.K. and Park, K.H., 2004, Early-stage volcanism and sed-
imentation of jeju island revealed by the Sagye Borehole, SW
Jeju Island, Korea. Geosci. J. 8, 73-84.

Sohn, Y.K. and Park, K.H., 2005, Composite tuff ring/cone com-
plexes in Jeju Island, Korea: possible consequences of substrate
collapse and vent migration. Journal of Volcanology and
Geothermal Research, 141, 157-175.

Sohn, Y.K., Park, K.H. and Yoon, S.H., 2008, Primary versus sec-
ondary and subaerial versus submarine hydrovolcanic deposits
in the subsurface of Jeju Island, Korea. Sedimentology, 55,
899-924.

Sohn, Y.K., Sohn, C., Yoon, W.S., Jeong, J.O., Yoon. S.-H. and
Cho, H., 2023, Volcano-air-sea interactions in a coastal tuff ring,
Jeju Island, Korea. In: Di Capua, A., De Rosa, R., Kereszturi,
G., Le Pera, E., Rosi, M., Watt, S.F.L., eds., Volcanic Processes
in the Sedimentary Record: When Volcanoes Meet the
Environment. Geological Society Special Publication, 520,
London, 507-522.

Sohn, Y.K., Woo, K.S., Kwon, C.W., Kim, R. and Jeon, Y.M., 2009,
Geoheritages and geomonitoring with special reference to Jeju
Island. Journal of the Geological Society of Korea, 45, 751-770
(in Korean with English abstract).

Sohn, Y.K. and Yoon, S.H., 2010, Shallow-marine records of pyro-
clastic surges and fallouts over water in Jeju Island, Korea, and
their stratigraphic implications. Geology, 38, 763-766.

Sohn, Y.K., Yoon, W.S., Ahn, U.S., Kim, G.B,, Lee, J.-H., Ryu,
C.K., Jeon, Y.M. and Kang, C.H., 2015, Stratigraphy and age
of the human footprints-bearing strata in Jeju Island, Korea:
Controversies and new findings. Journal of Archaeological
Science: Reports, 4, 264-275.

Son, M., Kim, J.S., Jung, S., Ki, J.S., Kim, M.C. and Sohn, Y.K.,
2012, Tectonically controlled vent migration during maar-diat-
reme formation: An example from a Miocene half-graben basin
in SE Korea. Journal of Volcanology and Geothermal Research,
223, 29-46.

Song, Y.-S., Park, M.-E. and Park, K.-H., 2006, Ages and Evolutions
of the Volcanic Rocks from Ulleung-do and Dok-do. Journal
of the Petrological Society of Korea 15, 72-80 (in Korean with
English abstract).

Tatsumi, Y., Shukuno, H., Yoshikawa, M., Chang, Q., Sato, K. and



486

k>
e

Lee, M.W., 2005, The Petrology and Geochemistry of Volcanic
Rocks on Jeju Island: Plume Magmatism along the Asian
Continental Margin. Journal of Petrology, 46, 523-553.

Won, C.K., 1976, Study of petrochemistry of volcanic rocks in Jeju
Island. Journal of the Geological Society of Korea, 12, 207-226
(in Korean with English abstract).

Won, J.K., Lee, M.W., Lee, D.Y. and Sohn, Y.K., 1993, Geological
report of the Seongsan sheet. Ministry of Construction, Jeju
Provincial Government, Water Resources Corporation, 104 p
(in Korean).

Won, J.K., Lee, M.W., Lee, D.Y., Yun, S.H. and Koh, B.K., 1995,
Geological report of the Pyoseon sheet. Ministry of Construction
and Transportation, Water Resources Corporation, 59 p (in Korean).

Won, J.S., 1984, Paleomagnetic study of volcanic rocks in Jeju
Island. MSc thesis, Yonsei University, 59p (in Korean).

Woo, K.S., Sohn, Y.K. and King, L.M., 2010, Jeju: South Korea's
premier island geotourism destination. In: Erfurt-Cooper, P. and
Cooper, M. (eds) Volcano and Geothermal Tourism: Sustainable

Geo-Resources for Leisure and Recreation. Earthscan Publications
Ltd., London, 170-179.

Woo, K.S., Sohn, Y.K., Yoon, S.H., Ahn, U.S. and Spate, A. 2013,
Jeju Island Geopark-A Volcanic Wonder of Korea. Springer,
Berlin, p. 90.

Xu, S., Uto, K. and Kim, Y. K., 1998, K-Ar dating of volcanic rocks
from Ulreung Island, Korea. Geochemical Journal, 32, 117-123.

Yokoyama, M., 1923, On some fossil shells from the Island of
Saishu in the strait of Tsushima. Journal of the College of
Science, Imperial University of Tokyo, 44, 1-9.

Yoon, S., 1988, The Seoguipo molluscan fauna of Jeju Island,
Korea. In J. A. Grant-Mackie, K. Masuda, K. Mori, & K.
Ogasawara (Eds.), Professor Tamio Kotaka commemorative
volume on molluscan paleontology, Saito Ho-on Kai Special
Publication, 2, 539-545.

Yoon, W.S., Yoon, S.H., Sohn, C. and Sohn, Y.K., 2017, Records
of palaco-sea level and eruption duration in a coastal tuff ring
in Jeju Island, Korea. Terra Nova 29, 52-60.



	History and the latest outcomes of volcano research in Korea
	요약
	ABSTRACT
	1. 서언
	2. 국내외 화산연구 동향
	3. 제주도 화산연구사와 최신 성과
	4. 백두산 화산연구와 최신 성과
	5. 울릉도와 독도 화산연구 동향과 최신 성과
	6. 결론
	REFERENCES


