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ABSTRACT: Jeju Island has been formed by repeated volcanic eruptions from Pleistocene (about 1.8 Ma) to
Holocene, which resulted in extensive accumulations of lava flow units overlying hydrovolcanic and marine
deposits (Seogwipo Formation). This study focuses on the subsurface stratigraphy and lithological characteristics
of volcanic successions in the northeastern coastal area (Woljeong-ri) of Jeju Island. The main material is a 130
m long, borehole core, which was described in terms of lithofacies, texture, structure, and further analyzed by XRF,
XRD, SEM, and well-logging. Major lithological units are acicular feldspar olivine basalts (Volcanic rocks I and
IT above 98.7 m in core depth (MD)) and fossiliferous sandy to silty sedimentary deposits (Sedimentary rock I
between 65.7 and 67.7 m, and Sedimentary rock II below 98.7 m in core depth). In the volcanic successions, 34
lava flow units (0.2 to 20 m in thickness) are recognized by abrupt changes in lithofacies which classified into
5 types based on vesicle occurrence, mineral composition and rock color: highly porous basalt (HPB), moderately
porous basalt (MPB), poorly porous basalt (PPB), glassy basalt (GLB), and fractured basalt (FRB). Individual lava
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flow unit generally has a lithofacies change of GLB-MPB-PPB-HPB-GLB in ascending order, suggesting the
subaerial pahoehoe lavas. However, the result of XRF analysis on rock samples from 20 different lava flow units
shows a scattered distribution over the ranges of basalt and basaltic andesite without clear differentiation among
the flow units. In the lowermost part of Volcanic rock I (48.7~65.7 m in core depth), a hyaloclastite unit of FRB
resulting from lava-seawater interaction occurs overlying the sedimentary unit with abundant marine shell
fragments, which is strongly suggestive of a relative sea-level rise or marine transgression. They can be used as
key beds for regional stratigraphic correlation in coastal area of Jeju Island.
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Fig. 1. Location of study area and drilling sites. White star is analyzed in this study and white circles are drilling

sites where OPTV logging data are collected.
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Fig. 2. Simplified lithostratigraphy of drilling core.
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Table 1. Summary of the lithofacies of volcanic rocks.

Lithofacies of
volcanic rocks

Description

Interpretation

Facies HPB;
Higly porous
basalt

More than 50% vesicle contents; composed mainly of rounded and/or
subrounded vesicles (<5 mm) in upper part; characterized by irregular
shapes of vesicles (<40 mm) in middle part ; rounded vesicles (<5 mm)
in lower part; 1~2 mm acicular feldspar and olivine (<10%, acicular
feldspar olivine basalt, AFOB); high to moderate degree of weath-
ering; reddish or medium to dark gray colors

Upper part of thick
pahoehoe lava flow;
inner part of thin pa-
hoehoe lava flow

Facies MPB;
Moderately porous
basalt

30~50% vesicle contents; composed mostly of rounded and/or sub-
rounded vesicles (<5 mm); few pipe vesicles (>10 mm); 1~2 mm acic-
ular feldspar and olivine (<10%, acicular feldspar olivine basalt,
AFOB); low degree of weathering; medium to dark gray color

Lower part of
pahoehoe lava flow

Less than 30% vesicles; sporadic distribution of a few rounded and/or

Ezzﬁs P(P;]r?);us subrounded vesicles (<5 mm); partially arranged in band form; 1~2 Core of pahoehoe
basalty P mm feldspar (<10%, feldspar basalt, FB); very low degree of weath- lava flow
ering; light gray colors
Less than 10% vesicles; a few rounded vesicles (<3 mm) ; dis-
Facies GLB: continuity su.rface in uppermost or lowerm(?st parts; llght brown mate- Boundary of
Glassy basalt rial (palagonite?) developed on the surface ; 1~2 mm acicular feldspar ahochoe lava flow
Y and olivine (<5%, acicular feldspar olivine basalt, AFOB); high de- p
gree of weathering; very dark gray to black colors
Zone of volcanic fragments; various sizes of fragments (1~20 cm);
Facies FRB; less than 20% vesicle contents; rounded vesicles (<5 mm); no phenoc-

Fractured basalt

rysts (aphyric basalt, ApB); dark gray to black colors inside, light
brown color outside of the fragments

Hyaloclastite
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Fig. 3. Detailed columnar section (1:20 scale) of drilling core showing lava flow units based on the lithofacies of
volcanic rocks. HPB: higly porous basalt, MPB: moderatly prous basalt, PPB: poorly porous basalt, GLB: glassy
basalt, FRB: fragmented basalt.
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Fig. 4. Columnar section and photos of lava flow units 7 and 8 showing the characteristics of lithofacies depend
on vesicles distribution and rock color changes.
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Fig. 5. Photos showing the petrographic features of lithofacies HPB (a), lithofacies MPB (b), lithofacies PPB (c),
lithofacies FRB (d), and sedimentary rock I (e). (2)~(d) are scanned thin-section photos which show volcanic rock

textures. (c) is a sample photo of sediments which composed of sand grains, shell fragments, and lithic fragments.
Fsp: feldspar, Ol: olivine, Ag: augite.
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Fig. 7. Columnar section and drilling cores of units 27 and sedimentary rock 1.
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Fig. 8. Photos of drilling cores and OPTV (optical televiewer) logging data which similar to lithofacies GLB in
this study. For location of the drilling core sites, see Fig. 1.
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Fig. 9. Subdivision of volcanic rocks into lava flow units (1 to 34) based on the lithofacies of the volcanic rocks,
and correlation with well-logs (gamma-ray, conductivity) of the drilling core, and TAS diagram based on the chemical

composition of the volcanic rocks.
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Table 2. Contents of major elements (wt.%) of the lava flow units from the drilling core. 7B: lower boundary of
lava flow unit 7, 27H: a hyaloclastite in lava flow unit 27, 27P: Pahoehoe lava flow in lava flow unit 27.

Lava
flow
units

7B 10 11

12

18 19 20 26 27H 27 28 30 34

Si0, 5279
TiO, 192
ALO; 14.86
MgO  6.61
Fe,05 12.05
MnO 0.15
Ca0 825
Na,0  3.03
KO 069 074 070
P,0s 025 024 024
Total 100.60 100.29 100.26
Lol 001 007 008

52.80
1.88
14.95
6.62
11.73
0.15
8.28
2.90

5238
1.88
14.78
6.89
12.02
0.15
8.23
2.99

52.10
1.86
14.94
6.82
11.54
0.15
8.43
2.96
0.74
024 024 025 023 023
99.79 98.60 99.85 95.57 99.51
0.17 007 035 482 0.03

51.52
1.88
14.60
6.57
11.80
0.15
8.21
297
0.66

5211
1.89
14.68
6.86
12.13
0.15
8.13
2.96
0.69

49.97
1.82
1422
6.53
11.42
0.15
791
278
0.54

51.89
1.90
14.64
6.76
12.02
0.16
8.31
297
0.63

5241
1.94
14.55
6.66
11.96
0.15
8.15
3.00
0.67
0.24
99.73
0.26

51.92
1.87
14.78
7.57
11.97
0.16
8.19
2.99
0.76
025 025
100.46 99.50
0.02 021

51.21
1.89
14.59
7.48
11.91
0.16
8.24
3.00
0.77

50.44
2.00
14.69
719
11.8
0.16
8.46
3.01
0.94
0.29
99.58
0.25

49.70
2.09
14.70
8.70
12.01
0.16
8.78
2.94

48.77
2.10
14.92
8.81
12.22
0.16
7.96
273
1.03  0.99
033 029
100.44 98.95
0.19 148

49.57
2.09
14.69
8.63
11.95
0.16
8.81
2.92

51.45
1.97
14.50
7.50
12.02
0.15
8.68
2.99
1.07 058 0.55
033 023 022 034
100.22 100.07 98.19 99.87
0.07 0.06 0.10 0.16

49.94
191
14.20
7.81
12.02
0.16
8.53
2.85

50.80
253
13.84
7.12
12.54
0.17
8.61
3.06
0.86

"Loss of ignition

Fig. 10. (a) Photos of a volcanic block in lava flow unit 27 and (b) thin-section photomicrograph under open nicols

show two types of matrix. Fsp: feldspar.
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Fig. 11. X-ray diffraction pattern of samples from sedimentary rock I.
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Fig. 12. SEM photography of samples from sedimentary
rock I. Qz: quartz, Sid: sideromelane, P1: plagioclase,
Ol: olivine, Ca: carbonate.
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