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Abstract: Rock units, relating with the Guamsan caldera, are composed of Guamsan Tuff and rhyolitic
intrusions. The Guamsan Tuff consists almost entirely of ash-flow tuffs with some volcanic breccias and
fallout tuffs. The volcanic breccia comprises block and ash-flow breccias of near-vent facies and caldera-
collapse breccia near the ring fracture. The lower ash-flow tuffs are of an expanded pyroclastic flow phase
from the pyroclastic flow-forming eruption with an ash-cloud fall phase of the fallout tuffs on the flow
units, but the upper ones are of a non-expanded ash-flow phase from the boiling-over eruption. The
rthyolitic intrusions are divided into intracaldera intrusions and ring dikes that are subdivided into inner,
intermediate and outer dikes. We compile the volcanic processes along a single cycle of cadela
development from the eruptive phases in the Guamsan area. The explosive eruptions began with block and
ash-flow phases from collapse of glowing lava dome caused by Pelean eruption, progressed through
expanded pyroclastic flow phases and ash-cloud fallout phases during high column collapse of pyroclastic
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flow-forming eruption from a single central vent. This was followed by non-expanded ash-flow phases due
to boiling-over eruption from multiple ring fissure vents. The caldera collapse induced the translation into
ring-fissure vents from a single central vent in the earlier eruption. After the boiling-over eruption, there
followed an effusive phase in which thyolitic magma was injected and erupted to be progressively
emplaced as small plugs/dikes and ring dikes with many lava domes on the surface. Finally rhyodacitic
magma was on emplaced as a series of dikes along the junction of both outer and intermediate dikes on

the southwestern side of the caldela.

Key words: Guamsan Tuff, Rhyolitic intrusions, Pyroclastic flow-forming eruption, Pyroclastic flow phase,
Ash-cloud fallout phase, Boiling-over eruption, Effusive phase
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Fig. 1. Generalized geologic map of Guamsan caldera. 1,

Sedimentary rocks; 2-6, Jukjang Volcanics (2, Rhyolitic
to andesitic pyroclastics; 3, Andesite lavas; 4, Tuffites; 5,
Basaltic andesite lavas; 6, Andesite intrusion); 7, Naeyeo-
nsan Tuff; 8, Neogudong Formation; 9, Muposan Tuff;
10, Volcanic breccia; 11, Guamsan Tuff; 12, Rhyolitic
intrusions; 13, Plutonic rocks; 14, Acidic dikes. F1,
Sampo fault; F2, Jayangcheon fault; F3, EW-trending
fault.
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Fig. 2. Typical section of the Guamsan Tuff, showing
variations in stratigraphic units that comprise volcanic
breccias, fallout tuffs and tuffites in almost entire ash-
flow tuffs.
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Fig. 3. Volcanic breccias. A, Disorganized massive brec-
cia in the southwestern part of the caldera, interpreted
as block and ash-flow breccia of a near-vent facies; B,
Chaotic massive breccia near the northern caldera mar-
gin, interpreted as caldera-collapse breccia.
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Fig. 4. Granulometric classification of the Guamsan Tuff
showing different trends for lithofacies respectively. Solid
triangle, block and ash-flow breccia; Open triangle,
caldera-collapse breccia; Solid circle, lower tuff member;
Open circle, upper tuff member.
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Fig. 5. Columnar sections showing variations in lithofa-
cies of the Guamsan Tuff (GT), underlying by the
Muposan Tuff (MT), across the caldera from the south-
ern to the northern margin. 1, disorganized massive
breccia; 2, graded-bedded tuff and lapilli tuff bed; 3,
massive tuff bed; 4, planar-bedded tuff bed; 5, planar-
bedded tuffaceous sandstone bed; 6, massive tuffaceous
mudstone bed; 7, chaotic massive breccia; 8, welding-
foliated tuff bed. A, lower tuff member of the Guamsan
Tuff; B, upper tuff member of the Guamsan Tuff; C,
intermediate part between lower and upper tuff mem-
bers in the northern medial or distal zone of the Guam-
san Tuff.
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Fig. 6. Detail of graded tuff and lapilli tuff bed, and massive tuff bed derived from a expanded pyroclastic flow gen-
erated by eruption column collapse. A, Graded lapilli tuff bed; B, Graded tuff bed; C, Eutaxitic fabric in the middle
part of a thick graded tuff and lapilli tuff bed; D, Lithic-rich zone in the lower part of the same thick graded tuff and
lapilli tuff bed as C; E, Outcrop of massive tuff bed; F, Photomicrograph of massive tuff bed showing a vitroclastic fab-
ric recognizable from axiolitied vitric shards and pumices.
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Fig. 7. Welding-foliated tuff bed in the upper member of the Guamsan Tuff, derived from a non-expanded ash flow by
boiling-over eruption. A, Middle part of a welding-foliated tuff bed; B, Lower part of a welding-foliated tuff bed; C,
Photomicrograph of a welding-foliated tuff bed. Extremely flattened shards and pumices, outlined and partially elimi-
nated by axiolitic devitrification, define an eutaxitic welding fabric; D, Photomicrograph of a welding-foliated tuff bed.
Extremely flattened pumices have partially eliminated by axiolitic devitrification and mosaic vapor-phase crystallization.
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Fig. 8. A, Planar bedded tuff bed derived from ash-
cloud fall and intercalated in the ash-flow tuffs of the
lower member in the Guamsan Tuff; B, Accretionary
lapilli within the planar bedded tuff bed of A.
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Fig. 9. Rhyolitic intrusions in the moat of the caldera. A,
Flow-banded rhyolite showing well developed flow folia-
tion; B, Spherulitic rhyolite rich in spherules.
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Fig. 10. Pictorial explanation of the volcanic processes in
the Guamsan caldera. A, Glowing active rhyolite dome:
B, Pelean eruption; C, Pyroclastic flow-forming eruption
through a central vent; D, Caldera collapse along ring
fractures, and ash-flow-forming eruption through ring
fissure vents; E, Intracaldera fracture and ring fracture
volcanism; F, Progressive renewed volcanism along the
southwestern ring fracture.
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