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teristics of Jeju Samdasoo watershed in Jeju Island, Korea (I): Regional surface geology and volcanic
activities. Journal of the Geological Society of Korea. v. 57, no. 1, p. 49-65

ABSTRACT: As a part of hydrogeologic study of Pyoseon watershed in Jeju Island, we carried out a geologic
investigation of Jeju Samdasoo watershed area, approximately 27 km®, made a geologic map with the accuracy
of 1:25,000 scale and compiled whole data to the geologic information system on ESRI” ArcGIS™. The area is
surrounded by more than 12 small volcanoes (scoria cones) and is composed of lava flows, volcanic sedimentary
deposits (scoria cone and volcaniclastic deposit) and non-volcanic sedimentary deposits (sedimentary formation,
colluvium and top soil). The lava flows are only exposed along and at the base of stream valleys and mostly covered
with volcanic sedimentary deposits. The lava flows are classified into 15 flow units, and the rock compositions
oflava flows belong to alkali basalt-trachybasalt-basaltic trachyandesite-trachyandesite with SiO, 46.1~55.9 wt%
and Na,O+K,0 3.2~7.4 wt%. Geochemical trend of the lava flows are divided into porphyritic feldspar lava flows
and others which were erupted during syn- or pro-sedimentation of Gyoraegyo Sedimentary Formation. The
“Ar/* Ar absolute age of lava flows ranges from the oldest, 48.5+11.4 ka of Porphgfritic Feldspar Lava Flows to
the youngest, 17.3+8.6 ka of Nuepseori Oreum Lava Flows. The stratigraphy and “*Ar/”’ Ar absolute age indicate
that the topography of the studied area has been formed by a series of (1) lava flow effusion about 40~60 ka, (2)
formation of Gyoraegyo Sedimentary Formation on low-lying valley during repose, and (3) rejuvenated volcanic
activities during the period from about 35 k to 17 ka.
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Fig. 1. The geologic map of the studied area, Jeju Island. Oreum Name: A-Nuepseori Oreum, B-Min Oreum,
C-Jeolmul Oreum, D-Gaewolyi Oreum, E-Neobgeori Oreum, F-Goepyenyi Oreum, G-Mulchart Oreum, H-Malchart
Oreum, I-Bulgeun Oreum, J-Dombae Oreum, K-Jigri Oreum. Note that Table 1 refers to the explanation of code

for lava flow unit.
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Table 1. Sample locations of lava flows at the studied area, Jeju Island.

ID Latitude Longitude Lava Flow Unit Name Code
1 33.419333 126.662500  Malchart Oreum Lava Flows II qMcB-I1
12 33.419528 126.660139  Neobgeori Oreum Lava Flows qNeB
I3 33.417944 126.659500  Pre-Mulchart Oreum Lava Flows qPmB
J4 33416111 126.658833  Neobgeori Oreum Lava Flows qNeB
J5 33.412194 126.653667  Pre-Mulchart Oreum Lava Flows qPmB
J6 33.408556 126.652167  Pre-Mulchart Oreum Lava Flows qPmB
7 33.403917 126.648833  Pre-Mulchart Oreum Lava Flows qPmB
J8 33.400556 126.646806  Pre-Mulchart Oreum Lava Flows qPmB
J9 33.405111 126.653889  Malchart Oreum Lava Flows III qMcB-III
J10 33.412806 126.665417  Malchart Oreum Lava Flows II qMcB-I1
J11(A-5) 33.427444 126.662694  Jigri Oreum Lava Flows qJrB
J12 33.427500 126.665111 Porphyritic Feldspar Lava Flows qPFB
J13 33.426944 126.665083  Jigri Oreum Lava Flows qJrB
J14 33.426861 126.667944  Dombae Oreum Lava Flows qDoB
J15(A-2) 33.430444 126.673528  Neobgeori Oreum Lava Flows qNeB
J16(A-3) 33.430944 126.674722  Porphyritic Feldspar Lava Flows qPFB
17 33.399528 126.668639  Malchart Oreum Lava Flows II qMcB-I1
J18 33.404583 126.668472  Malchart Oreum Lava Flows I qMcB-1
J19 33.406944 126.667250  Malchart Oreum Lava Flows I qMcB-1
J20(A-7) 33.411667 126.667722  Malchart Oreum Lava Flows II qMcB-II
J21 33.428389 126.642472  Jigri Oreum Lava Flows qJrB
122 33.425111 126.640722  Jigri Oreum Lava Flows qJrB
124 33.417861 126.632111 Aphyric Lava Flows qApB
125 33.417278 126.634361 Porphyritic Feldspar Lava Flows qPFB
126 33.417556 126.637528  Neobgeori Oreum Lava Flows gqNeB
127 33.397667 126.643889  Neobgeori Oreum Lava Flows qNeB
J28 33.424250 126.653083  Porphyritic Feldspar Lava Flows qPFB
J30 33.424500 126.654111 Porphyritic Feldspar Lava Flows qPFB
J31 33.425139 126.657444  Neobgeori Oreum Lava Flows qNeB
J32 33.419722 126.609722  Unnamed Oreum Lava Flows qUnB
J33 33.421389 126.621056  Gaewolyi Oreum Lava Flows qGwB
J34 33431611 126.672222  Neobgeori Oreum Lava Flows qNeB
J35 33.392139 126.616306  Aphyric Lava Flows qApB
J36 33.394167 126.626000  Neobgeori Oreum Lava Flows qNeB
137 33.415167 126.621250  Aphyric Lava Flows qApB
J38* 33.413750 126.618694  Pre-Muljangori Lava Flows qPjB
J39 33.405722 126.619444  Aphyric Lava Flows qApB
K-1 33.433422 126.664089  Jeolmul Oreum Lava Flows I qJmB-I
A-1%* 33.417536 126.673728  Pre-Mulchart Oreum Lava Flows qPmB
A-4 33.445139 126.664944  Nuepseori Oreum Lava Flows qNsB
A-6 33.427889 126.639333  Jigri Oreum Lava Flows qJrB

* from rock core at 7 m below ground surface at MW1-7
** from rock core at 3 m below ground surface at MW 1-9
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Fig. 2. Field photographs of lava flows. (a) Porphyritic Feldspar Lava Flows. Compound lava flows exposed in
the stream valley (33.40411°N/126.624028°E). (b) Aphyric Lava Flows in the stream valley near the northern en-
trance of Saryeoni Forest Path (33.423639°N/126.632750°E). (c) Neobgeori Oreum Lava Flows. Effused from the
base of Neobgeori Oreum (dashed line) (33.394167°N/126.626000°E). (d) Jigri Oreum Lava Flows. Three lava
flow units exposed in the stream valley include lots of mantle xenoliths (33.427889°N/126.639333°E). (e) Jeolmul
Oreum Lava Flows I; Lava blocks make small mound in Gyorae Gotjawal (33.436639°N/126.660833°E). (f)
Malchart Oreum Lava Flows II. A thin lava flow covers unconsolidated tephra layer (33.412176°N/126.667762°E).
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Porphyritic Feldspar Lava Flows. (b) (#39) Aphyric Lava Flows. (¢) (#34) Neobgeori Oreum Lava Flows. (d) (#11)
Jigri Oreum Lava Flows. (e) (#K1) Jeolmul Oreum Lava Flows 1. (f) (#20) Malchart Oreum Lava Flows II.
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Fig. 4. Field photographs of sedimentary formations.
(a) Muljangolgyeo Sedimentary Formation (white arrow)
(33.415167°N/126.621250°E). (b) Gyoraegyo Sedimentary
Formation (white arrow) (33.430444°N/126.673528°E).
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Table 2. Major element abundances of lava flows at the studied area, Jeju Island.

ID 7l 2 13 74 15 76 17 18
BTA AB BTA AB TB TB BTA BTA

Si0, 51.97 49.29 51.78 50.83 49.81 49.52 50.87 51.94
TiO, 2.33 2.40 2.34 2.31 2.49 2.55 2.34 2.30
ALO; 15.84 15.61 15.87 15.28 14.95 14.76 15.64 15.91
MgO 478 6.48 473 6.25 6.72 7.01 5.43 4.71
Fe,0s' 10.63 11.86 10.73 11.44 11.35 11.45 11.08 10.51
MnO 0.14 0.16 0.14 0.15 0.15 0.15 0.14 0.14
CaO 6.89 7.66 6.90 7.59 7.97 8.02 7.10 6.89
Na,O 4.05 3.33 4.06 3.49 3.40 3.32 3.84 4.01
K20 2.12 1.21 2.1 1.43 1.8 1.83 1.96 2.11
P,0s 0.61 0.52 0.62 0.51 0.52 0.51 0.62 0.60
Igloss 0.19 1.24 0.4 0.43 0.52 0.41 0.65 0.52
Total 99.55 99.76 99.71 99.71 99.68 99.53 99.67 99.64
D 39 J10  J11(A-5) 12 13 J14  J15(A-2) J16(A-3)
TB BTA AB AB AB AB BTA AB

Si0, 49.42 51.25 50.20 47.81 50.86 47.57 51.81 48.74
TiO, 245 2.36 2.40 2.95 2.34 3.07 2.28 291
ALO; 16.19 15.99 14.72 16.12 14.91 15.87 15.15 15.76
MgO 5.48 5.10 6.69 5.54 6.58 5.69 5.76 5.50
Fe,0s' 11.49 10.75 12.16 13.45 11.62 13.92 11.23 13.29
MnO 0.15 0.14 0.16 0.17 0.16 0.17 0.15 0.17
Ca0 7.36 7.11 8.39 8.53 7.56 8.45 7.35 8.51
Na;O 3.65 3.92 3.33 3.24 3.44 3.19 3.74 3.35
K20 1.7 2.01 1.24 0.7 1.48 0.69 1.66 0.85
P,0s 0.65 0.62 0.43 0.51 0.50 0.53 0.51 0.50
Igloss 1.32 0.37 -0.18 1.05 0.25 0.88 -0.05 0.02
Total 99.86 99.62 99.54  100.07 99.70  100.03 99.59 99.60

Total Fe,O5 as Fe,O5' Analyzed by XRF at at Korea Institute of Geoscience and Mineral Resources.
Abbreviations: AB-Alkali basalt, TB-Trachybasalt, BTA-Basaltic trachyandesite, TA-Trachyandesite
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A Bag W e WX AHdE P4 vl
2 222 B30/},

N EAZS Jannw 5 A vldo] ®
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Table 2. continued.
1D 17 J18 J19  J20(A-7) 21 J22 24 125
BTA AB AB BTA BTA B BTA AB
SiO, 50.32 48.65 46.11 51.06 50.56 49.96 53.25 48.23
TiO, 2.46 2.50 2.71 2.37 2.27 2.41 2.05 2.95
AlLO; 15.69 14.82 15.49 15.66 15.61 14.94 15.99 15.73
MgO 5.64 7.83 8.20 5.49 5.79 6.21 2.89 5.69
Fe,05' 11.21 12.13 13.04 11.00 11.08 11.66 11.39 13.38
MnO 0.15 0.16 0.17 0.15 0.15 0.16 0.17 0.17
CaO 6.76 9.17 9.38 7.23 7.49 7.93 5.86 8.55
Na,O 3.74 2.97 2.69 391 3.72 3.63 4.64 3.32
K0 2.09 0.9 0.54 1.97 1.68 1.71 2.17 0.79
P,0s 0.59 0.40 0.43 0.63 0.57 0.56 0.99 0.53
Igloss 1.09 0.19 1.64 0.07 0.76 0.43 0.29 0.19
Total 99.74 99.72 100.40 99.54 99.68 99.60 99.69 99.53
1D J26 127 128 J30 J31 J32 J33 J34
AB AB AB AB AB B AB AB
SiO, 50.40 50.45 49.79 48.90 49.50 49.51 47.04 50.45
TiO, 2.33 2.32 2.78 2.84 2.39 2.57 2.59 2.39
AlLO; 15.13 14.91 15.57 15.82 15.35 16.89 14.70 14.77
MgO 6.45 6.81 5.42 5.66 6.90 3.61 8.57 6.72
Fe,05' 11.56 11.57 12.76 13.10 12.00 12.31 12.75 12.09
MnO 0.15 0.16 0.16 0.16 0.16 0.18 0.17 0.16
CaO 7.67 7.65 8.40 8.49 7.78 7.29 9.01 8.48
Na,O 3.42 3.37 3.55 3.35 3.29 391 2.71 3.34
KO0 1.43 1.43 1.05 0.84 1.21 1.38 1.12 1.24
P05 0.49 0.47 0.50 0.50 0.49 1.08 0.47 0.42
Igloss 0.49 0.60 -0.14 0.39 0.96 0.91 1.26 -0.66
Total 99.52 99.74 99.84 100.05 100.03 99.64 100.39 99.40
242 BES 2 SHHjEFY 2 RES AATT T AEE A
SASY REZ FESIATE 58S (colluvium) o} 2X] 24T o] QA EX| o] o w K
2 T2 ZAA A o] 22 shHo] FRske B EARIAE 9 AET} o] folzl HE-S Uit
et A Aol AFAIE o] Fo] qf 2 W07l 50
cm~1m elo] FAE Xd njndo] EyFeg, 3. AR A sEE £
Hop=rt 2 A, AR 9 o] A7} ] efsHA|
F AESAY =2 B 24 o|FY, o 397 4] Aol thgt v AR 2 AeF AR

FE I AAE A= #7157] F57] dEe &
32 gRlo] 7kt &l tisf 7| skt RE=
B3] Y] EQFtE QIS B (YA MR E; &
A: EFEA Y BA|AH, hitp:/soil.rda.go.kr/soil/
indexjsp)°] ®E3HAY, U7 AF 2IA =

& FR AL
o] WL UGS
E 5% (Le Maitre

Ha 0] SRR (X-A FFEA)
oA AYEATHE 2). o4
A SiO; o] (Na,O+K:0) g
et al,, 2002)0] HEFHATHL
2 Fe,05' 2 Uehfiglon, 3
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Table 2. continued.
1D J35 J36 137 J38 J39 K-1 A-6
BTA AB TA TB BTA AB AB
SiO, 52.22 50.40 55.86 50.89 53.44 50.09 48.73
TiO, 2.49 2.34 1.65 2.37 2.14 2.41 2.33
AlLO3 15.78 14.96 15.82 15.60 16.01 14.80 13.47
MgO 3.63 6.87 2.31 5.78 2.93 6.31 9.25
Fe,05' 11.93 11.62 10.56 11.39 11.52 12.52 12.07
MnO 0.17 0.16 0.17 0.16 0.18 0.16 0.17
CaO 6.57 8.13 5.02 7.74 5.84 8.34 8.72
Na,O 4.25 3.33 4.83 3.68 449 3.37 3.03
K0 1.89 1.28 2.57 1.53 2.16 1.13 1.36
P05 0.71 0.48 0.88 0.50 0.94 0.45 0.44
Igloss -0.14 0.12 -0.22 -0.28 0.02 0.36 0.56
Total 99.50 99.69 99.45 99.36 99.67 99.22 99.01
|59 242Si0; 46.1~55.9 wt%, NaO + KO

71 T 1 T 1 T 1

44 56 60

SiO

Fig. 5. Na,O+K,0 (wt%) vs. SiO, (wt%) plot of lava
flows in the studied area. The fields show rock nomen-
clature schemes of Le Maitre et al. (2002) with dashed
line from Macdonald and Katsura (1964), dividing
alkalic rocks from sub-alkalic rocks. Abbreviation:
ThB-tholeiitic basalt, AB-alkali basalt, TB-trachyba-
salt, BTA-basaltic trachyandesite, TA-trachyandesite.
Black square and open circle indicate porphyritic feld-
spar lava flows and others, which were erupted during
syn- or pro- sedimentation of Gyoraegyo Sedimentary
Formation, respectively.
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Table 3. “’Ar-"’Ar age of lava flows at the studied area,
Jeju Island.

A= ARGUS VI Zd(Thermo Scientific)2] Weight:;d Plateau
0
A% BE347|4) AgEA7|2 o|2ojFon], Age (ka) 2s.d. % Ar Step MSWD
ArArCALC v2.7.0 (beta version) ZAREE12)(Koppers, A-1 357 11.1 98.66 2224  1.14
2002) 0.2 Adjelti} ARE QT A A7 = A-2 265 49  100.00 2020  0.74
u], 2] 9 24 uPge AzulektHhitp:/ /geoch A-3 485 114  100.00 2020  0.89
A-4* 176 8.0 96.48 39/45*  0.66
- . A-5 18.1 6.7 68.84  6/19 143
1 2 A-6 275 23 100.00 19/19  0.85
| o
R . o A7 210 47 10000 3131 0.5
]
52 —| e % 8 — = o
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T T T 7] I
o8 | B i W _B & & & 4 A-1 447 193 29706 252 113
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"1 m 1 ceg A3 393 344 29938  3.01 094
16— o o]
1 ©% “’%@ 2 ] Q’ﬁ’%% A-4x 188 11.8 29840 1.02  0.69
1 - 2 A-5 0.0 292 30170 496 137
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2 4 6§ 8 1 2 4 & 8 10 A-7 20.5 9.2 298.84 3.96 0.16
5 — 4o
7 3] Inverse Isochron
3 —| F | 1 @ ID 0, 36, -
i " @ o 2 %, %@ Age (ka) 2s.d. "Ar/Ari 2s.d. MSWD
oo .1 = ;30% o A-1 444 116 29720 256  1.16
— N (=]
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IR R R R TR A-3 394 167 29941  3.01 093
2 4 6 8 10 2 4 6 8 10
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16 —] 16 —
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vl o8 w;@o 7 et A6 249 39 30120 348 077
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® IFe,04 S ¢ Samples irradiated at OSU TRIGA reactor for 6 hours
A S s e N B L B B at IMW power. Neutron flux measured using FCT-3 bi-
2 5 Wt < 2 4.6 & otite monitor (Renne et al., 1998).
MgO MgO

Fig. 6. MgO (wt%) vs. major oxides (wt%) variation di-
agram of lava flows in the studied area. The symbols
are the same as in Figure 5.

Material-groundmass; Experiment method - incremental
heating; extractlon method - bulk laser heatlng Plateau
age includes % *’Ar and number of steps in the plateau
(steps in plateau / total steps); *Combined two runs.
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