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One-cyclic Volcanic Processes at Udo Crater, Korea

Sang Koo Hwang*

ABSTRACT: Udo Island, some 3 km off the coast of Sungsan Peninsula at the eastern promontory of Cheju
Island, occurs in such a regular pattern on the sequences which reprent an excellent example of an eruptive
cycle. The island comprises a horseshoe-shaped tuff cone, a nested cinder cone on the crater floor, and
a lava delta which extends over northwest from the moat between two cones. The volcanic sequences suggest
volcanic processes that start with emergent Surtseyan eruption, progress through Strombolian eruption and
end with lava effusion followed by reworking of smooth tephra on the tuff cone.

Eruptive environment and hydrology of vent area in the Udo tuff cone are poorly constrained because
the stratigraphic units under the tuff cone are unknown. It is thought, however, that the tuff cone could
be mainly emergent because the present cone deposits show no evidence of marine reworking, and standing
body of sea water could play a great role. The emergent volcano is characterized by distinctive steam-explosi-
vity that results primarily from a bulk interaction between rapidly ascending magma and a highly mobile
slurry. The sea water gets into the vent by flooding accross or through the top or breach of tephra cone.
Udo tuff cone was constructed from Surtseyan eruption which went into with tephra finger jetting activities
in the early stage, late interspersed with continuous uprush activities and proceeded to only continuous uprush
activities 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 Surtseyan eruption ceased to transmit into Strombolian activities,
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 case of Udo, the last magmatic activity
was Hawaiian-type effusion (and/or fountain) which accumulated basalt lava delta. And then the loose tephra
of the tuff cone reworked over the moat lava and the northeastern flank.
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Fig. 1. Location map and topographic map around the
Udo Island. Contour interval is 20 m. An inset in location
map shows locations of Udo Island and Sungsan Penin-
sula on the eastern coast of Cheju Island.
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Fig. 2. Geologic map of the Udo Island. 1; Udo tuff cone,
2; Cinder cone, 3; Basalt lava delta, 4; Reworked tephra
seguences, 5; mean dip, 6; rim crest, and 7; ring fault.
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Fig. 3. View of southwestern section showing ponded basalt lava between Udo tuff cone and cinder cone, and reworked

thin tephra underlain by the lava.
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Fig.4. a; Block and lapilli lens, and inversely graded lapi-
lli tuff. b; Ash-coated lapilli lens. c; Close up of ash-coa-
ted lapilli lens. d; Ripple-like slump fold.
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Fig. 5. a; View of the nested cinder cone within the crater
of Udo tuff cone. b; Ropy structures on the surface of
basalt lava. Note the arcuate form suggesting flow direc-
tion. c; Reworked tephra sequences composed of locally
reversely graded massive deposits and intercalating cross-
bedded deposits.
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Fig.6. Map showing flow directions of basalt lava delta
from the Udo crater. t; tuff cone, c; cinder cone, b; basalt
lava delta, and r; reworked tephra sequences.
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Fig.7. Section showing coarsely vesicular basalt lavas inte-
rbedded with non-consolidated reworked tephra sequen-
ces slid down the steep slope of tuff cone flank. Screen
patterns are as in Fig. 2.
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st $2=lm2x HAHch (Wohletz and Sheridan,
1983; Sheridan and Wohletz, 1983; Kokelaar, 1986). o)
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Fig. 8. Schematic diagrams showing the four stages of the
constructions of the Udo Island. 1; probable basalt pla-
teaau, 2; Udo tuff cone, 3; Cinder cone, 4; Basalt lava
delta, and 5; Reworked tephra sequences. Dashed lines
indicate uncertainty. Wavy lines indicate sea level. Also
scheamatic NW to SE (left to right) sections through the
Udo Island. a; Construction of tuff cone from Surtseyan
eruption on the probable basalt plateau, b; Construction
of cinder cone from Strombolian on the crater floor of
the tuff cone, c; Construction of basalt lava delta north-
westward from Hawaiian eruption, and d; Construction
of reworked tephra sequences slid down the steep slope
of inner and outer flank of the tuff cone.
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