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ABSTRACT: Nari Scoria Deposits and Albong Trachyandesite (lavas), distributed in Nari caldera, Ulleung Island,
suggest the transition from explosive to effusive eruption in the latest trachyandesite magma, which is a shift in
eruption regime linked to a change in the type of degassing of the erupted magma. According to vesicularity, the
Nari Scoria Deposits have been classified into 4 main lithologies: highly vesicular scoria (HVS), moderately
vesicular scoria (MVS), lowly vesicular scoria (LVS), and dense blocks, and the Albong Trachyandesite: incipiently
vesicular and dense lavas. Their textural observation include significantly coarse bubbles, thick glass walls, and
irregularly shaped vesicles, with features confirming bubble coalescence and collapse. These textural analyses
show portions of the melt underwent highly variable degrees of outgassing. From the textural data, the decrease
in and widening range of vesicularity, and the significant increase in bubble collapse shows the transition from
the closed to open system degassing. Free escape of the gas caused a cessation of magma fragmentation and conduit
blockage. However, exsolution of volatiles continued in parts of the melt ascending along the conduit system, and
promoted extrusion of a dome of partially outgassed magma. In conclusion, the Nari scoria deposits and the Albong
lavas reveal that their volcanism began explosively with a series of Strombolian eruption through the degasing
pattern and have a transition to effusive eruption.
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Fig. 1. (a) Physiographic map of the East Sea showing the location of Ulleung Island. (b) Geological map of Ulleung
Island after Hwang et al. (2012), with a rectangular line indicating the location of Fig. 2.
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Fig. 2. Geological map of Nari caldera region, showing the sampling sites in the Nari Scoria Deposits and Albong
Trachyandesite.

Fig. 3. Features of Nari cladera and major outcrops. (a) Overview of the Nari caldera showing Albong lava dome
(A), Nari Scoria Deposits (N), and western caldera rim, which linked by a few of peaks: Hyeongjebong (H),
Mireuksan (M), Yudubong (Y) and Gitdaecbong (G); (b) Trachyandesite lava capturing a vesicular scoria; (c)
Polygonally jointed trachyandesite lava.
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Fig. 4. Various scoriae collected from the surface of the Nari Scoria Deposits. (a) scoriaceous lapilli showing various
vesicularities; (b) Scoriaceous bomb with fluidal surface; (c) Scoriaceous bomb showing cauliflower form; (d)
Scoriaceous bomb with bread-crusted cracks; (e) Scoriaceous bomb characterized by fine to coarse vesicles; (e)
Scoriaceous bomb characterized by medium to fine vesicles.
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Table 1. Densities and vesicularities measured for samples from Nari Scoria Deposits and Albong Trachyandesite.

Sarml Mean Density (g/cm’) Vasicularity (%)
. . . . ample max.
Stratigraphy Litology Episade Locality g di?énnelger Min. Max. Mean Modal Min. Max. Mean Modal
Nrl 114 044 142 077 045 4353 8043 6673 68.08
Slope 3 108 056 127 088 089 45.12 76.74 6095 61.23
Nrs 121 034 125 092 115 40.16 84.64 61.17 5500
Nari Scoria , Nr6 137 083 129 105 125 4874 67.62 58.00 57.50
Deposits  “™ VU Nr3 129 081 123 L2 095 4825 6742 59.00 6250
Nrl5 164 088 129 1.07 105 4839 6428 57.32 57.50
Near Nrl7 151 101 180 139 134 3005 5924 4647 47.40
dome Nr1g8 171 090 158 121 110 1605 65.04 44.07 5130
UL21 210 215 2.12 1792 19.84 18.94
Dome UL22 216 225 221 13.60 17.44 15.11
VI UL23 239 246 243 400 830 5.54
Albong Lower ULIS 271 281 276 108 275 191
Trachy-  lava flow  yL16 244 251 248 525 585 554
andesite
%pper UL17 221 238 228 870 1539 12.79
ow
VIL coulee UL4SS 214 219 217 1643 18.60 17.66
Bocca UL567 227 243 238 738 1159 9.14
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Fig. 5. Histograms showing vesicularity distribution
for the scoriaceous lapilli collected from the Nari Scoria
Deposits.
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corners of all images is 200 um.
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Fig. 7. Photomicrographs at the same scale for (a) low density lava (LDL), (b) moderate density lava (MDL), and
(c) high density lava (HDL). Length of the white bars in bottom right corners of all images is 200 wm.
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Table 2. Parameters for representative samples from Nari Scoria Deposits and Albong Trachyandesite.

. . Sample Density Vasicularit ~ Na Ny Size range Median

Stratigraphy Lithology No. (g/em’) vy (%) (cm) (em™) (um) (um)

HVS Highly vesicular .5 " 083 6293  23E+06 33E+08 7-2450 85
(lower part) scoria

MVS Moderately ;15 . 107 5748  1.6E+06 12E+08 7~1950 60

(middle part)  vesicular scoria

LVS Lowly vesicular g\ 111 5099  1.2E+06 8.8E+07 8~1310 30
(upper part) scoria

LDL Low density lava UL21, 2.11 19.38  4.4E+05 2.9E+07 7~310 20

(lava dome)
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Fig. 8. Distributions of vesicule volume for highly, moderate and lowly vesicular scoriae (HVS, MVS and LVS,
respectively). (a) Histograms showing the distributions of vesicule volume against vesicle size; (b) Cumulative
volume percent diagram, showing that intersection of 50% with curves gives median vesicle sizes.
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