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Characteristics and distribution of pillow lava in the Cheorwon region
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ABSTRACT: Along the Hantangang River in the Cheorwon region, four lava flow units are observed. Pillow lava
occurs at the base of Lava Flow Unit 2. The pillow lava near the Jiktang Falls occurs along the boundary between
Lava Flow Units 1 and 2, where the lobes and stacking patterns of the (elliptical) cylindrical lava lobes with chilled
margins are observed. The pillow lava near the Seungilgyo Bridge and Goseokjeong Pavilion occurs along the
boundary between the basement rock and Lava Flow Unit 2. The (elliptical) cylindrical lobes of the pillow lava
are enclosed in sediment near the contact with the basement rock, whereas the lobes are in contact with each other
and transform into a stacked formation as they move towards the upper part. The pillow lavas at these localities
share some features in common, including transverse and longitudinal spreading cracks and contraction joints
alongside corrugated structures. Prior to the eruption of lava, the Hantangang River area in the Cheorwon region
was a fluvial environment where the granitic basement was incised by flowing water. The initial lava flow (Lava
Flow Unit 1) flowed into the river and formed an extensive hummocky topography. Following the resumption of
volcanic activity, Unit 2 lava flow flowed into the river, forming pillow lava as it entered the pools of the river.
The pillow lava lobes in the Jiktang Falls area that lacked pool sediment accumulated one upon the other. In the
Seungilgyo Bridge and Goseokjeong areas with accumulated fluvial sediment, however, the pillow lava lobes were
irregularly mixed with sediment. Pillow lava provides important evidence for identifying lava flow properties,
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defining lava flow units, and interpreting the sedimentary environment in the Cheorwon region. In addition, the
distribution and characteristics of the pillow lava can be used for the utilization of the geological heritage in
connection with the geological attractions in the Cheorwon region.
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Fig. 1. Geological map of the Hantangang River in the Cheorwon region (Song and Cho, 2007). Pillow lava was
confirmed at a total of ten localities, which are classified by area into Jiktang Falls (JP), Seungilgyo Bridge (SP),

and Goseokjeong (GP).
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Fig. 3. Pillow lava around Jiktang Falls. (a) Classification of lava flow units and distribution of pillow lava (yellow
cycles). (b) The contact between the upper part of Lava Flow Unit 1 and the pillow lava. Differences in color and
vesicle content between Lava Unit 1 and the pillow lava are also evident, among others. (c) Pillow lava with over-
lapping large and small lobes (the white arrows indicate the flow direction of the lobes). The yellow line indicates
the transverse spreading cracks. (d) Close-up of the pillow lava lobes displaying radial joints within each lobe.
Transverse spreading cracks (yellow arrows), contraction joints (blue arrows), are displayed on the surface. The
space between the pillow lava lobes is filled with yellowish palagonite.
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Fig. 4. Photographs of the slabs and thin sections of the pillow lava at Jiktang Falls. (a & b) The slabs of the Jiktang
Falls pillow lava. (Arrows: the glassy rim / Red box: thin section observation point). (¢) Photograph of the glassy
rim (right part) and tachylitic interior (left part) of the pillow lava. (d) The thin section of the inner portion of the
pillow lava with tachylitic groundmass. P1: Plagioclase; Ol: Olivine; ¢ & d: open nicol.
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Fig. 5. Pillow lava in the area of Seungilgyo Bridge. (a) Pillow lava distributed above the basement rock (granite

residual soil). The size of the pillow lava lobes decreases toward the granite residue of the basement rock. (b) The
distribution of lobe-shaped pillow lava in the lower part of Lava Flow Unit 2 in contact with the basement rock.
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Fig. 6. The characteristics of the pillow lava between Lava Flow Unit 2 and the basement rock. (a) The lava lobe
extending toward the basement rock in the lower part of Lava Flow Unit 2. (b) The small lobes extending sideways
from the larger lobe. (c) The radial joint in the interior of the lobe with chilled margins displayed on the surface.
(d) Transverse spreading cracks (yellow arrows) developed on the front of the lobe with corrugations (white arrows)
on the lobe surface.

‘ ’ = ¥, . ,
Fig. 7. Photographs of the slabs and thin sections of the pillow lava at Seunggilgyo Bridge. (a & b) The slabs of
the Seungilgyo Bridge (Arrows: chilled margin glassy rim / Red box: thin section observation point). (c) Photograph
of the glassy rim (right part) and tachylitic interior (left part) of the pillow lava. (d) The thin section of the inner
portion of the pillow lava with tachylitic groundmass. P1: Plagioclase; Ol: Olivine; ¢ & d: open nicol.
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joints. (b) Pillow lava lobes with transverse spreading crack structures (yellow arrows). (c) Pillow lava with well-devel-
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Fig. 10. Photographs of the slabs and thin sections of the pillow lava at Goseokjeong Pavilion. (a & b) The slabs
of the Goseokjeong Pavilion pillow lava (Arrows: chilled margin glassy rim / Red box: thin section observation
point). (¢) Photograph of the glassy rim (right part) and tachylitic interior (left part) of the pillow lava. (d) The thin
section of the inner portion of the pillow lava with tachylitic groundmass. P1: Plagioclase; Ol: Olivine; ¢ & d: open

nicol.
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