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Fig. 1. Location map and topographic map of the Dangsanbong volcano. An inset in the location map shows location
of the Dangsanhong volcano on the western coast of Cheju Island. Contour interval is 10 m.
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Fig. 2. Geologic map of the Dansanbong volcano. 1,
Dangsanbong tuff cone; 2, cinder cone; 3, basalt lava;
4, scree deposits; 5, Suwolbong tuff; 6, bed attitude; 7,
lava movement pattern; 8, ring fault.
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Fig. 3. Some lithofacies in the lower part of the tuff
cone. (A) A transverse section, showing massive lapilli
tuff beds in the lower and upper parts and intercalating
crudely bedded lapilli tuff beds in the middle part. (B)
A close-up view of a massive lapilli tuff. (C) A close-up
view of crudely bedded lapilli tuff beds.
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Fig. 4. Some lithofacies and deformational in the mid-
dle part of the tuff cone. (A) An outcrop of inversely
graded lapilli tuff bed. (B) A longitudinal section,
showing strata composed of crudely stratified tuff
beds and intercalating lapillistone lenses. Lapilli stone
layers are locally inversely graded. (C) A transverse
section, showing strata composed of crudely stratified
tuff beds and intercalating lapillistone lenses. Note
the hollowly erosional aspects in the lapillistone
lenses. (D) An outcrop of ripple-like slump folds in
the southern part of the tuff cone.
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Fig. 5. Some lithofacies and depositional structures in
the upper part of the tuff cone. (A) An outcrop show-
ing crudely stratified lapilli tuff beds and thin-bedded
tuff beds. (B) A longitudinal section showing a bomb
sag, which indicates ballistic trajectory direction and
plastic deformation of the cohesive beds at the im-
pact time.
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7142 4 (Weo)-S A ExFollA 450550 mo] =
2 33 upddA olir} Yl Aol HAlwA
2 A =&Y WA oshd #HA4F 0.18 km® 0]
Ato] & Ao}, avju R o] £X|d| o3hd HE
o]/71A4 =739 Bli= 1:6.6 A L2 AAZ o] v}
thAd FAA T o] Heiken(1971)e] wjai-A%h
A W 9]l =)

AR B AT FAAHR T 24
2 W37 eZsle] glch of7A ol diRE
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Fig. 6. Some aspects in the cinder cone. (A) A sec-
tion of big bomb showing radial and concentric cool-
ing cracks. (B) A longitudinal section of lapilli tephra
beds in the lower part and intercalating reversely
graded bomb lapilli tephra bed. (C} A close-up view
of the upper part of the reversely graded bomb lapilli
tephra bed. Note the backset-stacked bombs in the
top of the bed.
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Fig. 7. (A) Basalt lava overlying the northwestern
part of the tuff cone. Note the thinly intercalating of
cinder deposits between both. (B) Ropy structures on
the surface of the basalt lava. Note the arcuate forms
indicating flow direction from right to left.

71755 9], 1989). 18] 3 o] £otiA| = &
3] FAPdolM FHH R oz P A
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Fig. 8. Schematic diagrams showing the four stages
of construction of the Dangsanbong volcano. 1, prob-
able lava plateau underlying the tuf cone; 2, Dang-
sanbong tuff cone; 3, cinder cone; 4, basalt lava; 5,
scree deposits. The diagram represents N to S (left
to right) cross sections through the Dangsanbong vol-
cano. (A) Construction of tuff cone from Surtseyan er-
uption on the probable lava plateau. (B) Construction of
cinder cone from Strombolian eruption of the crater
floor of the tuff cone. (C) Construction of basalt lava pla-
teau and cap from Hawaiian eruption. (D) Downfalling
of scree deposits from the sea cliff of the outer flank of
the tuff cone, and thinly overlying of Suwolbong tuff
from Sutseyan eruption in another crater far away.

2HER AL BEdo] A2 EAE e, 7
9] ¥285L ST o ¥& F2E Ao}
£ o] v% Aoz 2AA oA EA}L &
TR AR

se] o] A3 Adhg e 3T #3
T Wil 2475 e BT S3T
o] £x3 N2 AT AYe =z I 28F
kg FAE 3 vhavhy Fbabgo g AEs
o] 2EZERQMHEZ o3 FAHNA. o] F&
& Z7)o ¥4 AFE 2EIH o FU)d 29
Bl 9152 EE3hs $5oR HshE o

SR E = vlaet 2o 1z Fiy
o] 2AlE 3 AlAQ] vhavt FFo2 A et
oldiER AFHE 2N IR o] EE2 2
71el SheA 253 A5 AP0 0w 3714
S BEAoE HatE

a3 3 9 AR Ao g sk
33t ol Ee] B E21F 2] AR
HAstch viAlge 2 kg ke edE #

J. Petrol. Soc. Korea



AFZ e 3

shr2E £23% s 93 gkl J3.
Al AL

£ A7 19969 % HEEha el Ed A
ulel] ofsf AX =52 Wk & A7) 9=
7172 o)A o) @5 2 d7-4 M. F. Howells 2}
b3} F=Apd A B whapd 9] okelzale}
E7} odglon, 3ol AF Adrgan 57
A e ol zAl A= Ul A4S T3
of Zhdehsa o) E wad, AAdE WA =
i, AR S48 ) AAl HE7 ¢l
et o] 5] A3 AAlell FRAk==e)

D2

258, A3, A, AAAL 1989, A2 stE s
AT (D AFE ARAHe] a3} £24L
Fatr)e], KR-88-(B)-4, 49p.

UEH, 1976, AT ARl g d4steA
a7 A A3, 12, 207~226.

o154, ¥t AFE, ALF, 1988, AF= A 47] A
AzAldF, a3 HARGTLE, 7R3 KR-
87-29, 233~278.

B, 1992, =837 3717t BEA. o
A &3], 1, 91~103.

A, 1993, = BEtel Y d4-3 kA 3
AR, 26, 55~65.

A, BAlsl, 73538, Howells, MF., 1992, AIF%
Fopat 33& - 4T AR, A2l shE A, 28,
118~120.

Cas, R.AF. and Wright, J.V., 1987, Volcanic suc-
cessions : modern and ancient. Allen and Unwin,
London, 528p.

Fisher, R.V. and Schmincke, H.-U., 1984, Py-
roclastic rocks. Springer-Verlag, Berlin, 472p.
Heiken, G.H., 1971, Tuff rings : examples from the
Fort Rock-Christmas Lake Valley Basin, south-
central Oregon. J. Geophys. Res., 76, 5615~5626.

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. J. Korea Inst. Mining
Geol., 24, 399~408.

Kim, D.H., Hwang, J.H., Hwang, S.K., Howells, M.F.
and Reedman, A.J., 1986, Tuff ring and cones on
Jeju Island, Korea. J. Geol. Soc. Korea, 22, 1~9.

Houghton, B.F. and Hackett, W.R., 1984, Strombolian
and phreatomagmatic deposits of Ohakune Craters,
Ruapehu, New Zealand:a complex interaction
between external water and rising basaltic magma.
J. Volcanol. Geotherm. Res,, 21, 207~231.

Vol. 7, No. 1, 1998

REIEREEH 13

Kokelaar, P., 1983, The mechanisms of Surtseyan
volcanism. J. Geol. Soc. London, 140, 939~944.
Kokelaar, P. 1986, Magma-water interactions in su-
baqueous and emergent hasaltic volcanism. Bull.

Volcanol., 48, 275~289.

Lee, M.W., 1982, Petrology and geochemistry of
Jeju Volcanic Island, Korea. Sci. Rpt. Tohoku
Univ., 3, 15, 177~256.

Lorenz, V., 1974, Vesiculated tuffs and associated
features. Sedimentology, 21, 273~291.

McBirney, A.R. and Murase, T., 1971, Factors
governing the formation of pyroclastic rocks.
Bull. Volcanol., 34, 372~384.

Ross, G.M., 1986, Eruptive style and construction
of shallow marine mafic tuff cones in the Nara-
kay Volcanic Complex(Proterozoic, Hornby Bay
Group, Northwest Territories, Canada). J. Vol-
canol. Geotherm. Res., 27, 265~297.

Self, S., Sparks, R.S.J., Booth, B. and Walker, G.P.
L., 1974, The 1973 Heimaey Strombolian scoria
deposits, Iceland. Geol. Mag., 111, 534~548.

Sheridan, M.F. and Woheltz, K.H., 1983, Hy-
drovolcanism : basic considerations and review,
In M.F. Sheridan and F. Barberi eds. Explosive
Volcanism. J. Volcanol. Geotherm. Res., 17, 1~29.

Sohn, Y.K., 1993, The Udo tuff cone, Cheju Island,
South Korea : transformation of pyroclastic fall
into debris fall and grain flow on a steep vol-
canic cone slope. Sedim., 40, 769~786.

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

Thorarinsson, S., 1968, The last phases of the Surt-
sey eruption. Natturufraedingurinn, 38, 113~135.

Thorarinsson, S., Einarsson, T., Sigvaldason, G. and
Elisson, G., 1964, The submarine eruption off
the Vestmann Islands, 1963-64 :a preliminary
report. Bull. Volcanol., 27, 435~445.

William, H. and McBirney, A.R., 1979, Volcanology.
Freeman, San Francisco, 391p.

Wohletz, K.H., 1983, Mechanisms of hydrovolcanic
pyroclast formation : grain-size, scanning elec-
tron microscopy, and experimental studies, In
M.F. Sheridan and F. Barberi eds. Explosive vol-
canism. J. Volcanol. Geotherm. Res., 17, 31~63.

Wohletz, K.H., 1986, Explosive magma-water in-
teractions : thermodynamics, explosion mechan-
isms, and field studies. Bull. Voleanol., 48, 245~264.

Wohletz, K.H. and Sheridan, M.F. 1983, Hy-
drovolcanic explosion I, evolution of basaltic tuff
rings and tuff cones. Am. J. Sci., 283, 385~413.

GYPE : SME)
(1997'd 129 119 A4, 1998+ 44 209 =)



14

ot
ox
4

Volcanic Processes of Dangsanbong Volcano, Cheju Island

Sang Koo Hwang

Department of Earth and Environmental Sciences, Andong National University,
Andong 760-749, Korea

ABSTRACT : Dangsanbong volcano, which is located on the coast of the western promontory of
Cheju Island, oceurs in such a regular pattern on the sequences which represent an excellent ex-
ample of an eruptive cycle. The volcano comprises a horseshoe-shaped tuff cone and a younger
nested cinder cone on the crater floor, which are overlain by a lava cap at the top of the cinder
cone, and wide lava plateau in the moat between two cones and in the northern part. The vol-
canic sequences suggest volcanic processes that start with Surtseyan eruption, progress through
Strombolian eruption and end with Hawaiian eruption, and then are followed by rock fall from
sea cliff of the tuff cone and by air fall from another crater. It is thought that the eruptive en-
vironments of the tuff cone could be mainly emergent because the present cone is located on the
coast, and standing body of sea water could play a great role. It is thought that the now emergent
part of the tuff cone was costructed subaerially because there is no evidence of marine re-
working. The emergent tuff cone is characterized by distinctive steam-explosivity that results pri-
marily from a bulk interaction between rapidly ascending magma and external water. The sea
water gets into the vent by flooding accross or through the top or breach of northern tephra
cone. Dangsanbong tuff cone was constructed from Surtseyan eruption which went into with
tephra finger jetting explosions in the early stage, late interspersed with continuous uprush ac-
tivities, and from ultra-Surtseyan jetting explosions producing base surges in the last. When the
enclosure of the vent by a long-lived tephra barrier would prevent the flooding and thus allow
the vent to dry out, the phreatomagmatic activities ceased to transmit into magmatic activity of
Strombolian eruption, which constructed a cinder cone on the crater floor of the tuff cone. The
Strombolian eruption ceased when magma in the conduit gradually became depleted in gas. In the
Dangsanbong volcano, the last magmatic activity was Hawaiian eruption which went into with
fountain and effusion of basalt lava.

Key words : Dangsanbong volcano, Surtseyan eruption, Strombolian eruption, Hawaiian eruption
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