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ABSTRACT: We studied the geology and volcanic activities of a 7-km long coastal region of Seogwipo, Jeju Island,
on the basis of field investigation, petrography, whole rock major compositions and “’Ar/*®Ar ages of lava flows,
and reinterpretation of unpublished borehole logs from surrounding boreholes. The studied area is composed of
5 sedimentary deposits (Seogwipo Formation, Jeongbang sedimentary formation, Namseongri Tuff, Songsandong
Conglomerate and Saengsugwe sedimentary formation) and 9 lava flow units (Lf-1a-W, Lf-1a-E, Lf-1b-W,
Lf-1b-E, L{-2-W, Lf-2-E, Lf-3a-W, Lf-3a-E and L{-3b-E). The rock compositions of lava flows belong to basaltic
trachyandesite-trachyandesite with Si0,51.4~58.8 wt% and Na,O+K,0 5.8~9.7 wt%. Their “’Ar/*Ar ages range
from the oldest, 437.5+3.2 ka (Lf-1a-W) to the youngest, 107.4+1.5 ka (Lf-3b-E). The “°Ar/*’Ar age of Eongtto
Falls trachyte (SiO, 60.6 wt%) shows 826.3+3.0 ka. Compared to the previous research, the upper sedimentation
limit of the Seogwipo Formation is more accurately defined in this study since the “°Ar/*’Ar ages of the lava flow
(Lf-1b-W) over the Seogwipo Formation range from 429.9+4.4 ka to 427.3+1.4 ka. It is interpreted that the volcanic
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activities from ca. 440 ka to ca. 420 ka which exploded Lava Flow-1 have been closely related with structural
movement (fault?) in sedimentary basin under extension environment induced around Jeju Island. The further study
to reveal the structural characteristics during the early stage of volcanic activity in Jeju Island is needed by using

geophysical exploration of coast in this area.

Key words: Seogwipo, geology, lava flow, “’Ar/*’Ar age, structural movement
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(1989)2] Zwightere] sk 042 stct. o]
9 Atelo] BiE 89HR) AR 035
(B ZHORAIRY) Fo 0.45(2HY)0 H|S
A4 Aol Wb} gl Shelstsict

3k, SIFRCA 471)2) “ArAr Arks ol
L) sl Argon Geochronolgy Lab®] ARGUS
VI 2 @l(Thermo Scientific)?] tHa<&7| ESA7|A)
AFEA7|2 BEXE]o] ArArCALC v2.5.2 AART
=3 (Koppers, 2002)°] 2J8f AL et AARE
A& ), | 9 24 2 A A9 YAalo|E
(http://geochronology.ceoas.oregonstate.edu/)oJ| A]
BRI 4= ek YArPAr Ad) AR(F 3)E ZHE
(plateau) A, A5 A]Al(normal isochron) A, &
S-A]Al(inverse isochron) A& A|33lL JAAE,
oA T olzze] Jare WAIE 4 gl
Atfel EFE A= o]- 83159 Schaen et al., 2021).
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AlsFH1d 2). YEZEE 5= SUFHS-028)
L 2eok(Si0; TS 60.6 wt%, Na,O+K,0 ek
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E59THY 3). Si0, o] Z7Hate] wet ALO;
FheF BI5H(15.9~18.7 wi%)= Eo|at AspIL Lye}
WR] 9k BHH, TiO, (2.5~0.9 wt%), Fe,05' (11.1~
5.3 Wt%), MgO (4.0~0.8 wt%), CaO (7.2~3.2 wt%),
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Table 1. Sample location of volcanic rocks in the study area, Jeju Island.

ID Latitude Longitude Lava Flow Unit Remark
S-06 33.243214 126.549633 Lf-1a-W entrance of Sammaebong
S-011 33.241487 126.538145 Lf-1a-W
S-015 33.245025 126.557806 Lf-1a-W
S-016 33.241534 126.550469 Lf-1a-W dike
S-017 33.241526 126.550896 Lf-1a-W dike
S-018 33.240369 126.549025 Lf-1a-W dike
S-019 33.239836 126.548603 Lf-1a-W Oedolgae
S-020 33.236062 126.560504 Lf-1a-W Saeseom
S-026 33.243764 126.558806 Lf-1a-W Hwangryeong Temple
S-09 33.245086 126.577631 Lf-1a-E Sojeongbang Falls
S-021 33.243476 126.569289 Lf-1a-E Sonammeori
SGF-D 33.239276 126.555325 Lf-1b-W dike
S-01 33.240917 126.552150 Lf-1b-W dike
S-02 33.241117 126.551167 Lf-1b-W dike/columnar joints
S-03 33.239250 126.556867 Lf-1b-W
S-014 33.246678 126.554883 Lf-1b-W Cheonjiyeon Falls
S-029 33.244422 126.571306 Lf-1b-E Jeongbang Falls
S-022 33.244092 126.579150 Lf-2-E upper part of Sojeongbang Falls
S-024 33.243983 126.580736 Lf-2-E
S-013 33.240376 126.535837 Lf-2-W
S-023 33.244325 126.579597 Lf-3a-E Geomeunyeo
S-010 33.239431 126.533591 Lf-3a-W Dombaenanggol
S-012 33.240986 126.537228 Lf-3a-W
S-025 33.242019 126.561181 Lf-3b-E
S-04 33.244967 126.560617 Lf-3b-E Saengsugwe
S-05 33.242683 126.568250 Lf-3b-E Jaguri
S-028 33.268678 126.500058 T Eongtto Falls
ol YT WE= AT, 53] @FAE 2 E2A, AAZ Ao SN Ead ddf F JF
QRS A& o] ZHUTIA| POs FF Hae  ZEbY] 2HK-Ar A, 917+£28~893+27 ka,

7} &Y niantERE FE S B A= gk

I8 4= AR tisl SAE 7FE(incremental
heating)o]] T2 “Ar/PAr @) ABEZH oo HE o
XA Y EHE AdE vehdth d+ A9 W
B3R5l golo] At 437.543.2 ka (S-016)9]
A] 107.4%£1.5 ka (S-05)2 vrehfjo], o 439184 |
Ao oF 105 74 & A Atolol 2SI AU
= AAlgtt

PEZZ ZH(S-028)2] A= 826.3+3.0 ka

Lee et al., 1994; “Ar/*°Ar At)], 799+6 ka, Koh et
al., 2013)1} 37 7P LeiE oA AE AR
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Table 2. Major (wt%) element abundances of volcanic rocks in the studied area, Jeju Island.

D S-06 S-011 S-015 S-016 S-017 S-018 S-019 S-020
Rock Name BTA TA TA TA TA TA TA TA
SiO, 51.36 54.91 56.45 54.81 55.34 54.42 54.06 53.38
TiO, 2.20 1.58 1.38 1.70 1.65 1.69 1.74 1.82
AlO3 17.56 17.39 17.34 17.35 17.39 17.37 17.55 18.72
Fe,0;' 9.89 8.60 7.23 8.36 8.18 8.85 8.96 9.00
MnO 0.21 0.22 0.20 0.20 0.20 0.21 0.21 0.21
MgO 2.90 2.01 1.71 2.20 2.00 2.15 2.11 1.47
CaO 6.10 5.79 4.92 5.88 5.71 6.09 5.81 3.35
Na,O 3.76 5.28 4.96 4.96 5.22 4.66 4.49 4.12
K,O 2.91 3.06 3.55 3.10 3.21 3.01 3.03 3.59
P,Os 0.87 0.72 0.52 0.68 0.66 0.81 0.83 0.66
LOI 1.85 -0.14 1.27 0.36 -0.07 0.37 0.82 3.32
Total 99.61 99.42 99.53 99.60 99.49 99.63 99.61 99.64
ID S-026 S-09 S-021 SGF-D S-01 S-02 S-03 S-014
Rock Name TA BTA BTA TA TA TA TA TA
Si0, 54.58 53.53 52.44 58.78 58.10 55.00 58.32 57.30
TiO; 1.90 1.95 2.06 1.07 1.16 1.69 1.17 1.31
Al,O4 17.31 17.20 17.54 17.59 17.65 17.33 17.62 17.51
Fe,05' 9.01 9.10 9.59 6.38 6.60 8.28 6.69 7.08
MnO 0.19 0.20 0.20 0.19 0.19 0.20 0.19 0.19
MgO 1.77 2.56 2.52 1.19 1.27 2.10 1.29 1.48
CaO 5.19 6.50 5.36 3.87 3.92 5.67 4.28 4.70
Na,O 4.64 4.43 4.01 5.74 5.54 5.17 5.75 5.14
KO 3.06 2.92 3.06 391 3.84 3.19 3.74 3.65
P,0s 0.78 0.80 0.82 0.37 0.41 0.68 0.41 0.48
LOI 1.08 0.45 2.00 0.41 0.83 0.19 0.07 0.70
Total 99.51 99.64 99.60 99.50 99.51 99.50 99.53 99.54

Total Fe;Os as Fe;Os. Analyzed by XRF at Korea Institute of Geoscience and Mineral Resources.
Abbreviation: BTA-basaltic trachyandesite; TA-trachyandesite, T-trachyte, LOI-Loss On Ignition.
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ID S-029 S-022 S-024 S-013 S-023 S-010 S-012 S-04

Rock Name BTA BTA TA BTA BTA BTA TA TA

Si0, 52.83 53.74 54.47 51.63 54.59 54.69 55.16 58.20

TiO, 2.06 2.22 1.76 2.51 1.68 1.96 1.90 1.28

AlLO; 17.04 16.12 16.20 16.11 17.01 15.97 15.89 16.05

Fe,0;' 9.45 10.80 10.71 11.09 9.77 10.32 10.07 9.14

MnO 0.19 0.17 0.17 0.16 0.16 0.16 0.16 0.17

MgO 2.73 2.71 2.25 3.95 2.52 2.68 2.52 1.62

CaO 6.81 5.33 5.27 7.21 5.59 5.54 5.44 4.09

Na,O 4.41 4.22 4.54 4.04 4.77 4.68 4.85 5.22

K>O 2.84 2.62 2.76 2.01 2.36 2.57 2.62 3.22

P,0s 0.83 0.81 0.70 0.74 0.80 0.98 0.96 0.61

LOI 0.44 0.86 0.76 0.11 0.32 -0.16 -0.05 -0.18

Total 99.63 99.60 99.59 99.56 99.57 99.39 99.52 99.42

ID S-025 S-05 S-028

Rock Name TA BTA T

SiO, 56.65 54.85 60.64

TiO, 1.39 1.81 0.94

ALLO; 16.77 16.45 17.60

Fe,05' 9.76 10.30 5.33

MnO 0.17 0.17 0.28

MgO 1.55 2.44 0.80

CaO 3.18 5.12 3.85

Na,O 4.68 4.69 5.81

K>,0O 3.33 2.64 3.44

P,0s 0.66 0.82 0.24

LOI 1.55 0.29 0.62

Total 99.69 99.58 99.55

A B 5 ek AR A7 E e st = 3tk of e A9 23R 3 PRI} sk
d 7a), FYF-1a-Wel s TAHAL o 5=
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Aoz N FEogt NHEZo| AFIT
F30) BRI SpAEZOR B4 WX B2
A ww shate], sk, 293 shagte e 74
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FRAoT AZE AZY 0|5 Kol

233U AAEZo] EFH o] Hajgh
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T tHKim, 2022).
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A RAE R S BAR =B DAL A
A

o o4 BT 4 girk

==

4.15 A-A=EHS

AR A AF gt &40l e F2 =2 A
A Ul 8U4F-3b-E shtof 2722 & H FF
(¥ 60) 02 ZZo= FAR G dhu=E=
AoZ2 7| =t v|E $AME G} Bl 1w
of| FazstA|gh, B Qx| o} B EE = AR AR
kA o] Aol A FEate] 7| A8k

42 BAYR

42.1 8% 1a

LeF-las &9 ©9l(lava flow unit) ZA|7}
A5k B GAF2A, YA Ar A)7}437.5
+3.2 ka (S-016)9)|4] 431.1+3.0 ka (S-015)2] 34t
2312 F4E §Folth §4FY Si0, T
51.4~56.5 wt%, Na,0+K,0 T2 6.7~8.9 wt%<l
AEE 2R WA 2HQFAT | fjggict.

Na,O + K,O (wt%)

44 52 56

SiO07 (wt%)

60 64

Fig. 2. (Na,O+K,0) (wt%) vs. SiO, (wt%) plot of the
volcanic rocks in the studied area, Jeju Island. The fields
show rock nomenclature schemes of Le Maitre et al.
(2002) with thick solid line from Macdonald and Katura
(1964), dividing alkalic rocks from sub-alkalic rocks.
Abbreviation: ThB-tholeiitic basalt, AB-alkali basalt;
TB-trachybasalt; BTA-basaltic trachyandesite; TA-tra-
chyandesite, T-trachyte. The symbol is the same as in
Figure 1 and black diamond represents trachyte from
Eoengtto Falls.
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Fig. 3. Major oxides (wt%) vs. SiO;, (wt%) variation dia-
gram of the volcanic rocks in the studied area, Jeju
Island. The symbol is the same as in Figure 1 and black
diamond represents trachyte from Eoengtto Falls.
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Fig. 4. “Ar-*’ Ar absolute age results of the volcanic rocks (groundmass) in the studied area, Jeju Island. (a) (sample
ID#) S-6 (Lf-1a-W). (b) S-9 (Lf-1a-E). (¢) SGF-D (Lf-1b-W). (d) S-29 (Lf-1b-E). (e) S-24 (Lf-2-E). (f) S-23
(Lf-3a-E). (g) S-4 (Lf-3b-E). (h) S-28 (trachyte from Eoengtto Falls).
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“rE}o| E(kacsutite) ¥HY(E-E mlebg)o] ol ¢ =8
A Ao BRED EZHE 2tEnet
AzWHRY 02 7|48k e,

422 8945-1b

SUF-1be 8UF 9 A7 AUsh wjEAy
A 2FEA, “Ar/ Ar A7} 429.9+4.4 ka (S-029)
of| Al 427.3+1.4 ka (S-03)9] HiHESIE FAH &
oFFolth A&9] &9F-1b-W Si0, T 55.0~
58.8 wt%, Na,O+K,0 & 8.4~9.7 wt%<Ql Xt
Aol sigshe W, 552 §9F-1b-E= SiO,
T 52.8 Wt%, Na,O+Ko0 33 7.3 wi% )l dF-¢
A AR gttt & MAESE v B3k

Fig. 5. Field photographs of Seogwipo Formation. (a)
Lower part. (b) Upper part near Hwangryong Temple.
(c) Folded layers at the bottom of Cheonjiyeon Falls.
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SURO 242 2HMIRRI BHH, AW E S-S
&t §UF= AR UM EA O
zAgo] 2t

AAZG AZ] 8AdF-1b-WE AAEZZS 7

oA o2 w3kl BIGUTHLY 80). AAE

Fig. 6. Field photographs of sedimentary layers. (a)
Jeongbang sedimentary formation. (b) Songsandong
Conglomerate. (c) Saengsugwe sedimentary formation.

Fig. 7. Field photographs of Namseongri Tuff. (a)
Blocky lapilli tuff with various fractures. (b) and (c)
Dike intrusions of Lf-1a-W.
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Fig. 8. Field photographs of lava flow units. (a) Dongbaenanggol seashore. (b) Oedolgae seashore. (¢) Hwanguji

seashore. (d) Sonammeori seashore. (¢) Jeongbang Falls seashore. (f) Geomeunyeo seashore.
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BUR-1a0h §UAF-16719] WEWAL SUF
-lagt AAZZTY BAXY AEWA i
B B QY 023 o], HAHANS
o= 274) o] Bkl AP WA Bl
o] Zeksir.

Fig. 9. Field photographs of Lf-1b-W. (a) Columnar joints at proximal part. (b) Various peperitic texture at the contact
with Seogwipo Formation. (¢) Breccia and scoria underneath the lava flow at the distal part.
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S 7)-IIZHR] 53 o | AR 89
FrHAPEAR o2 Rastar, R 2HIMARM
A 2t o] 2= B3 ST S HE wheEt
EIEZSAL sfigtollA Holuh S-ZA 549 4
(HA, 24, d4) 32 LHH(YEZE U E =3t
gF A 2 ZRAJEEY] )& o] R Sl @A 0]
Al7] &%t BHHA Y] S EEET= A5l 5=
HHE B4 B2l o3t sHhRESRe} RS 5
O] 228 R XS4, Mackey et al., 2014).
|UF-10] £ SHEEE7|-IT 544l oF
449F 3 AoflA oF 427 & 7] sfi=TH-2 7o)
H|3l Zof (-)130 mo|A] Z4 (-)50 m7kA] F5HA|
HIKElH A5k A7)0l sidshAlet, o3|
AlgH s @2 A9 sl S &
4= Qlti(Bintanja et al., 2005). AHEZ FA]X]9]
2= A A ElFEo] AgtRel
Of3f} thA] 2REE] o] Bi¢to]| A H Sl EFF o=
3] 4] (Yoon and Chough, 2006)%]+= Aof H|F0] T
Al AAEZY A= A x| === JAY 27
9] g S AR FHT 4= Qlth o] AP
B¢ M A= T ThEol Xl e 2
oA B A 7A] 9] T2 F ATE IS 7
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Fig. 10. Ar-Ar ages (with 2 SD) in the southern part of
Jeju Island. (a) This study. (b) Wolrabong & Kunsan
Area (Koh et al., 2021b). (c) Data from borehole cores
(DOH-05, DH-S and HOG) and Kagsubawi trachyte
(Koh et al., 2013). (d) K-Ar ages of Munseom &
Seopseom trachyte from Won et al. (1986), Sioreum tra-
chyte from Lee et al. (1994), and trachyandesite from
Lee et al. (1988). Abbreviation; VA-I, volcanic activity
stage-1 (1~0.8 Ma); VA-II, volcanic activity stage-II
(0.8~0.5 Ma); VA-III, volcanic activity stage-III (0.5~0.3
Ma); VA-1V, volcanic activity stage-IV (0.3~0.1 Ma);
VA-V, volcanic activity stage-V (0.1 Ma~Holocene).
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o] It ¢, Park et al., 2000b; Brenna et al., 2015a).
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A7k Syw 7|chaie. ofm] ekg-ak Bh
A} AF(Koh er al., 2021b) oA A vhet 2
o] 712 AT WEE ATE IR 4Q L FAS
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MEA F83H7] AT go] A& o2 Haghs
HojE.

6.Z2E

AT G5 AAZF 33 sietx| ol gt of
QAARAL AT FAVIA, A FAEAE
“ArPAr Ao, FH A5 FAE] A S uhE
L2 o] Xq9 XA} FHSAE e, o
A Al7|9 S sk AT AE 2
oFshH thaat 2t

1) o] X9 <] x|2-2 5719] & Z3} 97 <] 8¢
FE A9

2) EFE2 AAEZ, AYEAS, $A7EF
¢, SAE Y, A E A S0t

3) €UFE= SiO, 3HF 51.4~58.8 wt%, Na,O+
KO &5 5.8~9.7 wt%?l ¥z Age @744
XA WA ZHePARC S5, &<
DA Ar A= 437.5+3.2 kaol|A] 107.4+1.5 ka2
oF 43491 8% W HoflA F 109 7 | A Atolof 3
ARESE A= A AT diQtol| A HojXl E
Z 3z Z2HKS-028; Si0, 60.6 wt%)2] CAr/ P Ar A
&= 826.3+3.0 kao|th APE A SAlof|A R
H A F AT Zhpenke) 2HAT A 7Y 2
HEH A AHE AAIE

4) £4F= T YA Ar ddjol wak g
F-1a(-W&t-E), &7-1b(-We} -E), §4F-2(-W
9} -E), &¢47-3(a-W, a-E, b-E)2 251, Z} &
A3 Foks SUF= AR 2T AAESTS 2
HFARFA 8oFR-1b-Wol o8] Y] & T Ex|m,
AUE AL RS 2RI &U4F-1b-E
o &Jaf wEE 1, FA 233 o2 AR 2Het
Akt WA Z2HFARH -89 R-1a-Wol &J3f ¢]
HAY D EEy, $AME S-S AR 2P
oA 89F-3a-Eof o8l EE, FeAEHS
2 QMM 89kF-3b-Eof| 9J3) T E-E it

5) AAESE gEs= 297 YA Ar )
L 429.9+4.4 kao| A 427.3+1.4 ka=, o)A AL 2
of| v|sf FAZ| | A A EZ9| EZAeE F H
3] g5tk

6) S “Ar/PAr AtE o] G4 A
E3S T B3 oF 421 83 | o] (A HET EH

Mo
jinl
A"
kl
O
O
1z
ro
=

o|% 3hiHF) oF 157t | T EHEE0] ele=
AJAJ8HH, oF 257 & HoflA 1073 W] S4F+=
AAZZE 55 U5 AGoM9 shidsez 22
ST R AR e E A= s E:

7) ST EE FH A, 182 HA
(53] AAES)Y BE A= 1T o) oF 40
THd ol o] shikehE2 ShitAlY] F4 RERTE
A|ZhHEof Rk M 22l 2% sHkEstet &

1
- S -
EZo] 75 0|22 Ao 24

ey

aael =

o] A= AFATE AFASATAE % A
FEEAR = LTAR] Aol 23f =
ofAR A 2L Bl AR F O EEE E AEZHA
Al Aukeg F3PH, =22 2310 AlAT AAE
Al AAR A B @A A=
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