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Fig. 1. Index map and topographic map of the Udo
Island with an inset showing location of the Udo tuff
cone. Contor interval is 20 m. Arrow in the index
map shows location of Udo Island off east coast of
Cheju Island.
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Fig. 2. Geologic map around the Udo tuff cone. 1:
Udo tuff cone, 2: cinder cone, 3: basaltic lava delta,
4: reworked tephra sequences, 5: mean dip, 6: rim
crest, 7: ring fault. Larger short arrows represent
the description sites of lower (L), middle (M) and
upper (U) pyroclastic sequences at the Udo tuff cone.
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Fig. 3. Columnar section through the lower, middle
and upper pyroclastic sequences of the Udo tuff cone.
L: lower sequences from the southern seashore, M:
middle sequences from southwestern seashore cliff,
U: upper sequences from northeastern seashore cliff,
A: massive lapilli tuff bed, B: chaotic lapilli tuff bed,
C: crudely stratified lapilli tuff bed, D: inversely gra-
ded lapilli tuff (tephra) bed, E: blocks and lapilli te-
phra lens, F: ash-coated lapilli tephra bed (lens), G:
thin-bedded tuff bed.
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bedform exposed on the Udo tuff cone. Capital letters
are as in Fig. 3.
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Fig. 6. Diagrammatic sketches about sequence of eru-
ptive processes and growth processes of the Udo tuff
cone. 1: probable basaltic plateau, 2: Udo tuff cone,
3: basalt intrusions, 4: sea level. Section lines are
from NW to SE (left to right) through the Udo crater.
A: Hot lava produces boiling of sea water and small
explosive jets, B: Tephra finger jetting explosions en-
sue as water is partly excluded from vent, C: Conti-
nuous uprush explosions form at critical balance bet-
ween inward-soaking water and ejection of magma.
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Table 1. Main bedforms and lithofacies, and eruptive mechanisms on lower, middle and upper sequences of
the Udo tuff cone

Pyroclastic | Main bedforms | Sedimentary Modes of transport Eruptive Eruptive Role of
sequences | and lithofacies | mechanisms and emplacement mechanisms | types(styles) | external water
thin-bedded not moved | extremely disaggregatedly LOW
tuff bed subaerial fall
ash-coated lapilli CONTINUOUS
UPPER |[tephra bed(lens) 2 v UPRUSH
block & lapilli grain flow v
tephra lens
emergent
inversely graded | grain flow slightly disaggregatedly | CONTINUOUS|SURTSEYAN| MODERATE
lapilli tuff bed subaerial fall UPRUSH | ERUPTION | gradually
MIDDLE (PHREATO-| decreasing
crudely stratified some slightly aggregatedly TEPHRA |MAGMATIC)
lapilli tuff bed grain flow subaerial fall FINGER JET
chaotic lapilli slumping aggregatedly
tuff bed or sliding subaerial fall TEPHRA
LOWER FINGER JET
massive lapilli | debris flow v LARGE
tuff bed
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Eruptive mechanisms and processes at Udo tuff cone,
Udo island, Korea

Sang Koo Hwang
Department of Geology, Andong National University, Andong 760-749, Korea

ABSTRACT : Eruptive mechanisms and processes at Udo tuff cone can be inferred from indicative
characters of products, bedforms and lithofacies, and ring faults. In terms of bedforms and lithofa-
cies in particular, massive lapilli tuff beds and chaotic lapilli tuff beds are derived from subaerial
falls of aggregated tephra of wet tephra finger jets, occurring dominantly at the lower sequences
of proximal part at the tuff cone. Crudely stratified lapilli tuff beds are derived from subaerial
falls of slightly aggregated tephra of less wet tephra finger jets, whereas reversely graded lapilli
tuff beds are from slightly disaggregated subaerial falls of continuous uprush. Both beds frequently
occur in the middle sequences at proximal and near medial part of the tuff cone. Block and
lapilli tephra lenses, ash-coated lapilli tephra beds(lenses) and thin-bedded tuff beds are derived
from extremely disaggregated subaerial falls of dry tephra in the continuous uprush, frequently
occurring at the upper sequences of medial part at the tuff cone. Udo tuff cone is a basaltic
volcano emergent through the sea water surface while water could flood across or into the vent
area. Emergence of the tuff cone was from the type-Surtseyan eruption characterized by earlier
tephra finger jets and later continuous uprush columns of tephra with copious volumes of steam.
Explosions began when boiling of water produced a bubble column reducing the hydrostatic pres-
sure, allowing exsolution of gases from the magma. This expansion of magma into a vesiculating
froth fragmented the magma and permitted mixing of magma and water so that a more vigorous
generation of steam could proceed. Tephra finger jetting explosions continued to build the crater
rims, then remove water from the vent that their deposits flowed like slurries until the continuous
uprush explosion ensued. Continuous uprush explosions were associated with most rapid accumula-
tion of tephra. The increasing volume rate led to partial removal of water from the vent area
by the newly tephra ring so that more vigorous activity could be attended by a reducing water
supply. This might restrain surplus of cold water entering the vent and thus enhance the vigour
of the eruption by allowing optimal heat exchange. Eventually the crater became so deep and
unsupported that piecemeal sliding, or massive subsidence on indipping ring faults, filled and
closed the vent, and the cycle of explosions and collapse began anew.

Key Words : Udo tuff cone, Surtseyan eruption, tephra finger jet, continuous uprush
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