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geosite of Dodong and Jeodong seashore walkways in Ulleung Island. Journal of the Geological Society of
Korea. v. 50, no. 1, p. 71-89

ABSTRACT: Dodong and Jeodong seashore walkways in Ulleung Island are the most popular and representative
geosites in the Ulleung-Dokdo national geopark because they have not only good accessibility but also various
picturesque landscape. Geotourism and education programs are available at the 2.7 km long geotrails along the
coast. This area actually consists of various volcanic and volcaniclastic rocks such as autoclastic lava breccia, pillow
lava, volcanic breccia, epiclastic volcanic rocks, pyroclastic rocks, and trachyte in ascending order. The main topics
for geotour in this area are related with volcanological features and unique landscapes formed by erosion and
weathering as follows: after the volcanic activity ceased, its geological environments changed from non-explosive
shallow submarine to explosive subaerial island. The presence of breccia, pillow lava, tuff to lapilli tuff with
palagonitization in matrix of volcanic breccia, and lava breccia indicates evidence that these were formed by
subaqueous eruption of basaltic lava, followed by non-explosive quenching fragmentation under shallow seawater.
The epiclastic volcanic rocks formed by landslide at steep slopes during volcanic quiescence. As thickness of the
volcano increased, subaerial environment emerged, with welded tuff formed by heat and load coincidently with
pyroclastic rocks formed due to explosive eruption. This area can serve as the excellent geoheritages suitable both
for geological sightseeing and education sites because there are the above abundant and valuable volcanological
assets. The geopark office has established an activation plan to expand geotrails into many ways, publications of
leaflets and signboards for geosites, invigoration of the geotour center, and so on, which can help the geosite of
the Ulleung-Dokdo national geopark be activated.

' Corresponding author: +82-53-950-5358, E-mail: jangyd@knu.ac.kr
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a Legend
Detritus
BB Trachyandesite
O [ Pyrocastic deposits
#7) Trachyte
E= Trachyte T
BB Phonolite
[ ] Trachyte I
[ Trachytic agglomerate
[ | Basaltic agglomerate
2im
East Sea —
b Legend
Ignimbrite
Jeodong  =F<s7 Reddish tuff to lapill tuff
s El Epiclastic rock
o [s7= Volcanic breccia, blocky lava and lapill tuff
<230
Vm . Pillow lava with pillow breccia and hyaloclastite
DS El Autoclastic lava breccia
S A Orientation of bed

Fig. 1. (a) Geologic map of Ulleung Island modified
from Kim (1985). (b) Detailed lithological map and lava
flow orientations of the study area, Dodong and
Jeodong seaside walkways.
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Fig. 2. Autobreccia. (a) Clinker in Dodong. (b) Lava ball in Jeodong. (¢) Lapilli tuff in autobreccia of Dodong. (d)
Large idiomorphic phenocrysts of pyroxene within lapilli tuff in Dodong.
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Fig. 3. Pillow lava. (a), (b) Boundary between autobreccia and pillovs} lava in Jeodong. (c¢) Pillow breccia. (d)
Elongated pillow lava and pillow breccia in Dodong. (¢) Pillow lava swarm in Jeodong. (f) Pillow breccia and hyalo-
clastite in Jeodong.
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Flg 4. Volcanlc brecma (a) Volcanlc brecma are monomlctlc and have matrix- supported domains. (b) Pyroxene
in volcanic breccia with s-type vesicles. (c) P-type vesicles. (d) The yellow to yellow-brown broken fragments are
encased in lava. (e) Lapilli tuff with laminations. (f) The edge of blocky lava seems like columnar joint.
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Fig. 5. Epiclastic rocks. (a), (b) Clasts with various sizes and roundness. (¢), (d), (¢) Basalt clasts. (f), (g) Trachyte
clast. (h), (i) Tuff clast. (j), (k) Pillow lava breccia and hyaloclastites. (1), (m) Large clasts surrounded by small clasts.
(n) Clast with good roundness originally derived from sedimentation.
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Fig. 6. Photos showmg matrix- supported eplclastlc rocks. (a) (b) (c) Lamlnated and wavy bedding. (d) Elongated

sedimentary block composed of lapilli tuff (arrowed).
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Fig. 7. Reddish tuff to lapilli tuff. Bedding in the higher part of the section flattens out rapidly to the right and is

locally back-tilted (to the left).

S A FA S A5He HEeE A

ST EE F7HAETHNE & 1Y Ha7)
dEol len, O F HAZIFE A1 E5=
T AopdUR et AR S =5 Sfiokit
A2 P AF SAR YA|ZTE o] 1Tl
FHRGR, U T ookt A TS sk
T UL, 53] A HE g FH A HXE =
o] 4m, £7]Ed 5 m, ¥ 20001 FHF2] 7
AR ALY SFAT A A oA 7 2
HE FtFE dHA Q) o] Qof= AHsA e
EAsH= Aol A7, Ao, A1
EUF, s, AR, 2R 5
o] glom, A} Bl A kgt 2| <o) A2 9
At 2 4], JHUHE Fo] a8t FE&7 o £X
she, 8t R AUFE7], SUE, AFEUE
TeEFUF 59 #5351 dutd, 999, 52
NE, 5o, 258, ANE, AT, 2718, =357
gF 59 2EZ0] At} (Park and Lee, 2012).

4. E 9|

41 siHgs 57
ATA G FFH BUFAL et 2ok
s 9l SEENE AR g, olgnd

l



SEX T ME stz St

d2Ero|E 9w eE Eokshs HAEYS,
A Eds WAedSE Beske 9714
e, 32kl SIURE e £57] S
WEEH= WA SIS, SRR S¢t
7o) A= A A= HddS, A
A S WA 2SS gt & E3s)
I e FESIAATol oy, o2 AR =1
AT T Al & AFtolAls 74 ¢l
EAE T =l & 5 J=F FI=E FAAEA
(L9 10, 11), FE shitehs a4 & Foto] 3t
B &< s A

AFEEet Hvi et 971 o, sk E Yl
A FA= SIS AR A7t
|9 SRR A BREA FHs R

¥, AT N I AP ST % s : >
Fig. 8. Outcrops of ignimbrite. (a) Fiamme have length:width ratios of 68:2, parallel to bedding in ignimbrite. (b)

EX7} K| QAJ0|EZA

Mok
0>
lon
OE
o
)
bt

oolgston wREE| £4] oolgeke T} B
~zejoby RS ejujal ‘2RA G Rav
(Loock et al., 2010), Fejstr oz wH3IE 32
(clinkery) © 24 73 EAL 7|1 G AR
-g9to]tiMacDonald, 1953). 0|52 3] T2HA]
FEHo] Zo] 72| A7z SHautoclastization, o
Fub) 2l o8l 1 AA Y A=l E¥AE
AAESHA E=d, ol =g 243} i oll= Al ZHA17E
Atk & FHA S H(roll over) 71A =&
AJAkehe= otot Z-2i3H'a’a fragmentation), 3} -89t
o) EAgoz g 714 FRAE FAsh= 50t
Jnt ZF 3K phreatomagmatic fragmentation), 7]
o] T gk B2 24 1ol of) B4EE B
<= Ak 34 2+ 3Hsimple shear brittle fragmen-

v R ? ; ey
T bl s o

Obsidian fiamme in ignimbrite. The fiamme is dark glassy lenses formed by welding compaction of juvenile pumice
clasts. (¢) Cross bedding in ignimbrite. Hammer is 32 ¢cm long. (d) Kink fold. Pen is 15 ¢cm long.
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tation)©]th(Loock et al., 2010). A7F4=H-8<¢ W &
e 2 wj o] 33 EAFFolut MY W gRS
S WA FBEYSIUFTE S AYIRhE-
oz AP FEa EFE=RE 7|Q1g Aol
w+Euk EAE2 SMIMEA EETe 2 HE
g I o= A o] 35 off -84k FHo| ti7|v
B3 JEsto] Aojx|w Fgo] A7]=d], ol +
Foll oJsff §to] ZHEstE o] FAE Aol EA S
< E29Y A9 IRiE=, 4R 53S9
Ao AAsh A o2 Yehh= 2 o2 Hol B3
=o] 53] 24 EAFo miZH Ae= & 4 QL
t}. 3 M EAEY 9 SAE A e

52 A 2R Rl W SEle 89 uhe <3

Fig. 9. Geotrails of Dodong and Jeodong seaside walkway (a) Soil trail to the Hangnam lighthouse. (b) Bamboo

An

ek F27F EAQ] ¥ H2ko| E(peperite) & H Sl
o} ofejg AL g Aol ml i Bgo] oietnp
Jute] v|ZRhy F=) mlH 3K non-explosive quench
fragmentation) & 2Ju|gt-HWhite and Busby-Spera,
1987; Hanson, 1991, Hanson and Wilson, 1993;
Mcphie et al., 1993). 3+ sz W 959 7
A7} EF2IR A2 AEe T = Qg ofot zt
g3} 2+8-0 2 FAHE Jeo =AR &l &8 9
59 AR GHARES ol 0|59 7P
7+-8A1 = 817] iZolch

H|7 892 53] 05~2 cm 74 AL 423
A4 (glassy rind)& 7HAH, SR A 2= A7 1 m
o] 49| diFHIZf&ee] U=t ol= AFE2

trail. (c) Panorama of Jeodong seaside walkway viewed from a trail to the Hangnam lighthouse. (d) Signboard of
the Ulleung-Dokdo national geopark. (e) Mural trail of the 1 Night 2 Days. (f) LED light at seaside walkways.
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ut1mr} sl A EE P2 9u|gth(Goto and
Mcphie, 2004). HI7H-&-¢tt 1 =99 AT
Ape) el ureh EAfehe 24 AR )
Neteietat stoltmaa Aetol =i Hhgto] 4
AT A ol 89k 7o) HlZ g Fe
28] ejs) U1z}elo] AgE Ho|cDickinson
et al., 2009). H7RZtE o2 E3] w789t o
o] Fgof| o AU, AFHA Atz 2l
off 5] WzHE wWiZh-&e /gt 9Tt A
o]tk(Jones, 1970; Moore, 1975; Cas et al., 2003).
HI7H-E-¢Fe o FF, Z=ehe] 7| AR, AHE -84
W EHSE dFUERA &3] FEhao|EdS
(palagonitization) & A2 HojEot Tt
o|Ex AFYA nfanprt 2o HEo = Qs
BE o A= €2 24 YA F28S | Z2A
214 9] sideromelane©] =3} 2+-&31} o] 2w gkt
SO = Q3 & = A leghd Ao fejd =
WA Pt LA ok (Peacock and Fuller,
1928; Moore, 1966, MacDonald, 1972; Kawachi et

al., 1983). A742+E-8-9 9 HI7f& & Weshes o
WE2 A7 o] AR &3] Wdshes W2t
golle ase feld eHlebol (tachylite) 7}
AbEsitt eldeto| EQ] A2 EA L S5 SHES
2 AFARAAYLSS 2ol 5 UNA
L, ZAgt sfjpof] 231E O] UAZS AXS= E

E ZAo|tk(Bae et al., 2012).

M-S FolF o g AEZ HEALFTS
2 3| 7h=d|, FE oA Stz gto] A E
3 3MEFA7] Bt AEA Hf-Uo] AU
ARUE 899 £E ofnarrt 3¢ 5, 7]E9
S A ElFEoY 89 FHOA ohafzhE-
(fragmentation) o] A3}l SHAEA] AFH Q] B39
AR Q3 AAE AdHEC| A APHES ot
A D A=A == S -2 Aotk o]2gt A
AL gA= Iifo] EAZA AEF HHEAS W
dHEo| YR ALtof|A= vlERFHE BARLEF
T} FPsto] st JH A o] (imbrication)
< 39l & 4= ok 3 gHO BT dute=

100 200

300 [T

Legend

FcE] Trachyte

Ignimbrite
E Fiamme

E= Reddish tuff to lapilli tuff
Epiclastic rocks

Epiclastics

Basalt fragment
. Trachyte Pr‘agment

Tuff fragment

B Volcanic breccia

E Blocky lava
Pillow lava
Pillow basalt
Pillow breccia
Hyaloclastite

Autoclastic lava breccia
Tuff to lapill tuff

0 100 200 ——

MCFEMC

[merme Jaulpaiid
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ash lapilli

ME,
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Fig. 10. Schematic stratigraphic columnar section of Dodong.
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¢ (debris)o] 7] ZURA| AN RE FASH
g0l 9J3ff o] FHolgS= mlgith iAoz =
F dHol ¥ T=9Y NPE v[HAR o]FoR
714 WA Ff-Es 549248 Y SR siAYE R
(submarine debris flows)olA EH =SS A|A|
gtoH(Middleton and Hampton, 1976; Lowe, 1982;
Fisher, 1984; Smith and Lowe, 1991). A €& 24
& o]F= o] WY, R, S, 22
SIU Y TR 7Y YA o= o] R T AL
oju] o WO SiEET} ohefet 24S 2= 1t
anp 5ol S AAshE Aolth. & dFe
A JYA4T B4 oAl &= HHAClE ol
oheFRt SHAkeko] F fletA EAsHL A= 9
n)ste, o]e} 22 Atd|= Aol A RE FAJE o
AR BEo] SHH seloloE Eajrt
(Lockwood and Hazlett, 2010). tj7f} Eg3o| &

100 200 300

100 200

R TAET)

ash lapilli

ash lapilli

o
CRET

An

stal F=53F Fel= EEAT, gF A tolAe &
o] 1L £33 FEE 7HX=d, olHE AR
T30l A & (debris flows)o] o] EJZH Ao
2 et i ik F=3518 S b
7heE A E A o] BHEE T XA+ G
o] thekl ol & 7HIHA B E NS ulgt
H(McGarvie et al., 2007). =3+ & Afo] 9] o=
t| A 42 HS2l(lamina) 7} WEsl=T, o= 7]
AEd EHES0] 9E Atolo) 2] A EHA A4
3] A= 2= Uehdth o] fA| &5 0] WalE
Wl U2 R SIS AEe] £8Eo)
= <8 ulAjg Lol WAlel] TFEEa 2 e
A H 7, A3 e 2 d2elt o meE)
FEE FA7E AR T e SR
A 73 PSS skl A S WA
33 o| A AFHE ot Aolar, HA

Legend

[ Trachyte

Ignimbrite
E=] Tuff to lapilli uff
BE=8 Volcanic breccia

E Blocky lava

P Pillow lava
Pillow basalt

Pillow breccia
Hyaloclastite

Autoclastic lava breccia

340
(m)
; 300 T pieguE
ash lapilli ash lapilli

Fig. 11. Schematic stratigraphic columnar section of Jeodong.
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S 824830l FAHU o] AN &F =
A= A s A sl flE EEke
Huck 257 o= 2 e 3 s dEe] &+
Eoto] 2o A AMHS mEhA EFE AT 53
|23 Y WollA &3] T E= AIAE5FS 94
Zdt(ductile shear zone)Q} F-ARSH FE|2A 1
3R] ke ol ST ol= 53] St 9
TEo] o3t At WA E =T S5 g7
 AgsHes Y, oo A 3
A 5= YL Ao A7 8483
Soll A FEE Aol Bl S HE| 14kl o
I 59, AR, 5589 EA= 71AM A (base
surge)ol| &gt Aot} 7] A # R (base surge)= 3}
HER o|2ol2l AUE EEORA Wk 553
34 F(pyroclastic flow)e} FEETH(Sparks and
Wilson, 1976; Sohn and Chough, 1989). &3] o}
slsk Za4o] FAEET ol AR TL
AP St k2t 8l Aol olale] WA Aol &
22t YA o) F FAVIE AR ZUL L o] Th
wgsioich

A

-

4.2 X|AI0|EZA gA3S| tiol

AT\ 99 AE A2 PP o} H2-E
5 MR 27 km TS A AR TS ¢
3 HHo) gruA eEd AR 4 Folt). @
A= 20139 0] A LB ANET YRS B
3159 0] (LB YNA} 5 280] 5 HE B
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I AL AW F YN LA =TT Qe &5
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A ‘=% MR = =R $iA]gich
RIERE ARSI AAEE Z20ARE EAY
£ 5= F2 AZE Adstaie Az nx
qoz Qs n7flE Fitolth =27} SgEH
ALEHY IAE AT MR RE ANsE
A G 4= itk AFe -2 AA7IdE A37
3 &5AFE SHIET] AAAZE UL 87 A
o] FulE|o] glo] HAFH Y FAR = Zhgil=
Foloh AFE S AEUT 15k 20149 23]l
QA AR AME 7F AHE Fa (M)
A BFAAE 22 5 Qe AT E5F
T AE 7 Aol B 2 MR FF HA
o] & 93t AP L2 A e - Qe Ao R
B3It} 3 Aol e S8 Aol Hg 5
olBZ A2 EY Y ZAF E=rkK] A%E 4= 9l

E3 =5 A AR O] A S &5
o] %, 2F, £33} WFY SHARA S,
A, A, T SRR e sk Slcke
otk =5 A% MR E & ohE A - A
2A 3GFER P93 FZ e} s, A2
ol F=o A% St =T Yol W
AR, e g S=E E S e 5=249Y 5
o] 2ol AL, YWedgEdlegge] Stk =
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Hg, FHEAY S Fol Ayt gk ey
=5 dT WedrErt lon, 2559
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S E 5 de dAdEE S 53 =
F@o] WEthiols =5 239 59 FEAIAl
Ao, 59 Aatet AL vlE 4= Qe E=ut
Y 2359 A BBAE 9E 5 U= FEA
2, AZIAEANE 2 AR F9 QR4S 5
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ol T4 A, A FF- L)AL MOU A2
AR 5 A9 W FUSM S5 A
a7t ok A AA = e AT i
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A2E T st WS A= &5 55
7T LS T ol whefste] Bt 43
=R 4 JES 2014 o SIS 71 HA)
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4.3 X|2EH Y
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19
0A
Ho
dn

sz sy 2 FAA4F HApEz 2
st A EA YR 1 BgAHo] BrhaY 12). @
A =5} 2%5-9] 2] 0 2 Dol ehifgto] 242} 10
A AR el gk 4 o Ed AL EF ol AME ]
GNP AR (1Y 12), FAGRBS 5
3 o ATS Ale 5 =F BYhLoI Fr
22 9T AUFUNIAL R4S T 5 Uk B
TN 4% W AANA 7P ooHE e
W F BAZOR 25w HRAN AY DS
Aon sioraz wAT Al SIS S S B
NS 5 4 g, Fasnhe et g,
A o] ek s 9 ke Al g
(T 12b), HI7H8HTH 12¢), HHEEH(TE 12d),
Al AEHTE 120), SHEVERHY 121, 12g),
AWU(TY 12g) F3+ 2ol ThE ST ] 3}
AIIRE sk ek oSl 4E G4 3
AREARE 0|39 Seid s nt A esdd
o B 5 G 25 sk B4 UHs)
BALOE 0| P, Rokstol BFANA 274
Yk glek. 5 o] Urhi HBWY TE AR
oA By S4B 02 HR wekstgon 1
BN FA717H ke Uik F2 A Bl

Fig. 12. Geotrails and observatory points. (a) Passenger terminal: oldest juniper in the world and Seonginbong peak
observatory. (b) Autobreccia. (c) Pillow lava. (d) Observatory for tafoni of (c), with alternation of breccia and blocky
lava. (e) Epiclastic deposit. (f) Reddish tuff or lapilli beds. (g) Unconformity of ignimbrite and upper trachyte. (h)
(i) Rest areas. (j) Forest trail. (k) The Hangnam lighthoue and the outdoor observatory. (1) STS spiral staircase. (m)
Pillow lava. (n) Observatory for Chotdacam rock and Jeodong port.
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