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Gi Won Koh, Jun Beom Park, Bong-Rae Kang, Gi-Pyo Kim and Deok Cheol Moon, 2013, Volcanism in Jeju
Island. Journal of the Geological Society of Korea. v. 49, no. 2, p. 209-230

ABSTRACT: We propose new genetic model of the volcanism in Jeju Island on the basis of borehole logging and
interpretation of stratigraphy from over 100 exploratory boreholes (drilled at <EL. 600 m since 2001), whole rock
composition and whole rock “’Ar/’ Ar age dating of volcanic rocks from both 686 recovered cores out of 78 boreholes
and 74 outcrop sites. The result indicates that the activity of alkali basaltic lava effusion on land must have started
about 1 Ma ago and continued until Holocene. The rocks have 45~65 wt% SiO,, and belong to alkali
basalt-trachybasalt-basaltic trachyandesite-trachyandesite-trachyte series, with transitional basalts, and tholeiitic
basalts and andesites in composition. Especially, the rocks distributed at lowerland areas in the eastern and western
regions are predominantly transitional basalts, and tholeiitic basalts and andesites in composition comparing with
those in the northern and southern regions. By using Seoguipo Formation as index, the volcanism in Jeju Island
is divided into syn-depositional (about 1.88~0.5 Ma) and post-depositional (0.5 Ma~Holocene) volcanic activities.
The syn-depositioanal volcanic activities define activities of hydrovolcanisms with minor alkali basaltic lava
effusions (about 1 Ma ago), domal extrusions with alkali evolved lavas and alkali lava effusions, which erupted
locally and sporadically during the deposition of Seoguipo Formation. The post-depositional volcanic activities

' Corresponding author: +82-2-2270-7258, E-mail: chunpom @lycos.co.kr
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are defined as extensive volcanic activities on land after termination of sedimentation of Seogipo Formation since
about 0.5 Ma. Especially, extensive volcanic eruptions during the period from 0.3 Ma to 0.1 Ma must have shaped
the body of Jeju Island and volcanic eruptions from 0.1 Ma to Holocene must have constructed the present
topography of Jeju Island with volcanic edifice, Hallasan Mountain (Mt. Halla). The study implies that Jeju Island
has been generated by cumulating of outpoured lavas and volcanoclastics which were erupted from not only
polygenetic composite volcano of Mt. Halla but also numerous monogenetic volcanoes, and which were
intercalated with or underlain by Seoguipo Formation. Surface lava distribution map based on whole rock “Ar/ P Ar
ages modified from geologic map of Park et al. (2008) is also proposed.

Key words: Jeju Island, new genetic model, volcanism, polygenetic composite volcano, monogenetic volcano,
Y Ar/Ar age, lava distribution map

(Gi Won Koh, Water Industry Research Center, Jeju Special Self-Governing Province Development Corporation,
1717-35, Namjoro, Jocheonup, Jeju 695-961, Korea; Jun Beom Park, Geotechnical and Environmental Engineering
Branch, US Army Corps of Engineers Far East District, 40, Ulchiro 5 ka, Junggu, Seoul 100-195, Korea,
Bong-Rae Kang, Gi-Pyo Kim and Deok Cheol Moon, Water Resources Office, Jeju Special Self-Governing

Province, 601, Joongsangandong-ro, Jocheonup, Jeju 690-170, Korea)
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Fig. 1. Map of borehole locations and outcrop sample sites in Jeju Island. Coordinate system is in ITRF2000,
and contour lines are shown on 300 m, 600 m and 900 m high from the mean sea level (MSL). Four regions in
Jeju Island are divided by red lines. Inset shows enlarged area for the location in the southern area.
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Table 1. Information of exploratory boreholes in Jeju Island.
. Well No. Ar/Ar Plateau Age*
Area Well Name VIVIe)ll Longitude  Latitude E(l}e;}:a:lrgn Depth  analyzed (ka with 2 SD) Nl:r(r)lcel’(“ «
(m)  sample max min
E Gyorae GYR 126.724872 33.427736  342.6 491 11 380(9)  71(11)" ThB
E Handong-1 HD-1 126.821417 33.541672 14.8 175 5 36938)  78(30) TmB
E Handong-3 HD-3 126.795303 33.508752 112.3 262 7 290(35) 53(11) 1B
E Handong-4 HD-4 126.771672 33.482820 190.5 370 10 414(6)  32(30) TmB
E Hangwon HAW 126.810721 33.542408  33.0 162 10 155(87) 5223 ThB
E Hacheon-1  HC-1 126.840360 33.339861 25.2 136 5 187(36)  76(12)° TmB
E Hacheon-2  HC-2 126.823349 33.347284  58.6 180 8  194(45)  26(23)" ThA
E Hacheon-3  HC-3 126.808217 33.353584  87.2 186 7 182(16)  35(18) TmB
E Hacheon-4  HC-4 126.790084 33.363797 117.7 230 10 43329) 2827 TB
E Jongdal-1 JD-1 126.892192 33.491455 14.2 156 7 152(14) 5441 BTA
E Jongdal-2 JD-2 126.879738 33.488007  52.5 200 7 158(24) 59(8)' BTA
E Jongdal-3 JD-3 126.856351 33.472928 100.2 252 9 237(62) 57(17)" BTA
E Jongdal-4 JD-4 126.824115 33.470605 167.3 330 9 441(9)  59(19)° AB
E Jongdal-5 JD-5 126.799756 33.464627  200.8 430 10 462(44) 58(19) TB
E Kimyeong KIY 126.733084 33.544903 36.1 170 14 192(47)  24(44) TmB
E Samdal-1 SD-1 126.859905 33.365725  27.8 170 5 438(74) 91(10) TB
E Samdal-2 SD-2 126.836283 33.380929  90.1 200 8 246(8)  77(46) TmB
E Samdal-3 SD-3 126.814601 33.386555 126.0 250 10 526(23)  77(10) ThA
E Samdasoo-1 SDS-1 126.665350 33.422224  439.0 480 19 466(9) 54(18) 1B
E Susan-1(OP) SS-1 126.893927 33.414614 333 150 5 270(13)  44(31) TmB
E Susan-2 SS-2  126.875618 33.419741 70.5 160 8  271(15)  49(12)' TmB
E Susan-3 SS-3  126.851827 33.423882 1123 242 7 272(11) 78(42) TmB
E Susan-4 SS-4 126.825418 33.432865 176.0 264 7 430(6) 20(17) TB
E Udo WOD 126.962188 33.495843 57.5 80 5 86(10) ThA
W Bongseong-1 BS-1 126.324962 33.378916 2694  300.5 10 361(11) 76(12) AB
W Bongseong-2 BS-2 126.327321 33.377445 276.2 318 18 356(9)  25(13) AB
W Cheongsu CHS 126.270999 33.322312 1384 400 13 333(17) 67(9" ThA
W Duksu DUS 126.299218 33.254941 71.0 121 7 244(9)  32(24) AB
W Gapado GAP 126.270980 33.169700 17.5 92 4  824(32)  758(9) BTA
W Gueok GUK 126274072 33.271459  60.8 161 10 293(10) 127(62)" ThA
W Hallim-1 HL-1 126.270984 33.429478 14.0 121 7 281(34) 6021) AB
W  Hallim-2 HL-2 126296218 33.413326  59.0 185 7 286(14) 23(8) AB
W Hamo HMO 126.266338 33.198155 7.1 150 12 766(18) 10(86) ThB
W Hyeobje HYJ 126.247822 33.395951 12.3 130 10 634(63) 37(33) TmB
W llgwa ILK 126.221501 33.244532 15.0 146 9 347(43)  46(19) TmB
W Kumak KEM 126.286409 33.350782 170.0 275 2 460(32)  93(17) TmB
W Kosan KOS 126.171512 33.284972 8.5 148 9  295(42) 83(87)" ThA
W Marado MAR 126.268402 33.117497  32.0 60 2 259(168)"  ThA
W Mureung-1  MR-1 126.201313 33.250698 10.2 160 9  698(13) 136(69)" ThB
W Mureung-2  MR-2 126222941 33.272128 455 172 7 221(58) 111(21)" ThB
W Panpo PAP 126206851 33.367615 14.4 140 13 282(49) 10064 ThA
W Sangmo-2(1) SM-1 126.285287 33.230321 22.6 325 5 35420) 225(19) ThA
W Sangmo-1(2) SM-2 126.246520 33.233124 17.6 171 6  250(43) 153(57) ThA
W Shindo SHD 126.182742 33.265348 10.3 190 6  285(47) 80(46)" ThA
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Table 1. continued.

Well No. Ar/Ar Plateau Age*

Area Well Name VIVIe)ll Longitude  Latitude E(IE\I:aESn Depth  analyzed (ka vvichSl?) NEI(I)IZE "
(m)  sample  max min

W Yongsu-2 YS-2 126204264 33.333550  37.1 185 7 280(19) 8227 ThB

W Yongsu-1 YS-1 126.174634 33.332777 10.6 155 6  333(24) 94(90)' ThB

S Sangye SAE 126.378353 33.280998  230.0 260 8 747(6)  4925) AB

S Dongheung DOH 126.566797 33.275455 187.6 340 9 992(21) 56(27) TB

S Harye BHC 126.603903 33.310815 235.0 210 8 711(6) 63(21) TB

S Donneko DNK 126.584684 33.296768  240.0 230 4 795(19) 77(21) TmB
S Dongheung DH-S 126.561567 33.281924  263.0 270 7 763(8) 59(22) TmB
S Dosoon DOS 126.481341 33.281439  305.0 287 9 77424) 160(17) BTA
S Hawon-3 HW-3 126.452858 33.284830  335.0 450 10 949(58) 66(24) TB

S Hogeun HOG 126.527281 33.254398 125.5 154 5 394(6) 139(6) BTA
S Kangjeong KAJ 126.490663 33.254038  140.0 140 6 394(9) 80(27) TmB
S LakeHills LAH 126.435143 33.307212 546.0 550 17 968(55) 319) TA

S Shinrye SHR 126.615132 33.348526  595.5 550 30 971(75) 39(14) TB

S Wemi-1 WE-1 126.681562 33.274263  22.1 160 9  265(17) 99(10) TB

S Wemi-2 WE-2 126.671508 33.289392  76.5 210 6 464(7) 121(47) TB

S Wemi WMI 126.646310 33.309996  217.0 241 9 488(6) 56(12) BTA
S Cheonjiyeon CHY 126558511 33.241166  23.0 135 1 437(15)°

S Beophochon YCA 126.600765 33.297299 195.0 195 1 250(17)°

N  Donam DON 126.522540 33.487648  86.0 150 10  327(14) 38(16) TB

N Foseungsaeng ESG 126485119 33.413401  615.2 550 33 643(27) 40(15) BTA
N Hamduk-1 HM-1 126.658105 33.540747  21.2 150 5 251(26) 15225 ThA

N Hamduk-2 HM-2 126.656045 33.531234 17.2 150 6  402(44) 137(48)" ThB

N Hoecheon  HAC 126.611129 33.503938  92.5 190 6 27709) 45(6) TB

N Ido IDO 126.545454 33.493206 111.8 240 10 466(45) 122(17) BTA
N Jangjeon JAJ 126.402625 33.423965 313.9 415 19 325(50) 83(13) TB

N Kone KON 126.341699 33.462906  29.0 153 9 294(25) 63(12) TB

N Keumum KEM 126.482635 33.447778  270.0 300 10  583(12) 135(12) 1B

N Nohyeong NOH 126.482284 33.446402 269.4 400 10  558(10) 131(18) AB

N Sangga SAG 126.362201 33.4383838  170.0 200 9  385(33) 32(11) BTA
N Samyang-1 SY-1 126.579084 33.523659 10.2 130 6  33521) 83(110) ThA
N Samyang-2 SY-2 126.578519 33.501569  75.1 210 7 277(9) 10030) TmB
N  Wasan WAS 126.660231 33.476223  311.0 350 7 335(19) 4323) 1B

N  Youngdam-1 YD-1 126.481653 33.500868  38.2 170 8  642(79) 115(19) TB

N  Youngdam-2 YD-2 126.485848 33.469725 161.9 300 10 619091) 107(13) TB

*Plateau age based on average 6 heating steps. ** Rock composition of topmost flow unit.

*Age of topmost flow unit must be younger than this age of underlying lower flow unit because it's failed to get
reliable age from the topmost lava sample. b Only a sample from the borehole.

Remark: Longitute and latitude are in degree and ITRF2000. Abbreviations: ThB-tholeiitic basalt, ThA-tholeiitic
andesite, TrnB-transitional basalt, AB-alkali basalt, TB-trachybasalt, BTA-basaltic trachyandesite, TA-trachyandesite,
T-trachyte.

o] S =osk=t $23% 7|0 MSWD & Ao A=E viAIsHAtHMcDougall and Harrison,
(Mean Square of Weighted Deviates)2] 2t S 1988; Renne et al., 1998; Kelley, 2002; Koppers,
E9| g4 98 Fol A A= =7} ZA| S FEA= 2002; Baski, 2006). AFA|3F A2 Koh et al. (2008)
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Table 2. Information of samples from outcrop sites in Jeju Island.

Area Sample ID Longitude Latitude Elevation (EL m) (l:: r‘/)ﬁtrhggse;) Rock Name
E JEO1 126.671368 33.491127 195 199(67) TrnB
E JEO2 126.735203 33.507281 165 FA ThA
E JEO3 126.769922 33.522863 90 FA ThA
E JEO4 126.742235 33.555630 10 71(26) TrnB
w JE18 126.312394 33.307632 235 32(14) AB
w JE19 126.342156 33.303017 280 60(17) AB
w JE20 126.333495 33.277297 165 77(13) BTA
w JE21 126.288763 33.250449 45 84(16) AB
w JE22 126.166586 33.301552 2 208(64) ThA
w JE23 126.168975 33.310412 65 327(11) AB
w JE24 126.251481 33.335679 115 35(11) AB
w BYD-5 126.222189 33.404007 2 27(9) TB
w SEO01 126.354977 33.336229 425 FA ThB
w SE02 126.294281 33.198788 5 50(15) TB
w SE03 126.291658 33.208244 5 FA ThB
w SE04 126.316872 33.248120 72 802(5) T
w SE05 126.347324 33.281790 200 35(17) TB
S SE06 126.349591 33.238341 95 863(7) TA
S SE07 126.398009 33.241496 5 485(19) TB
S SE08 126.430005 33.261878 140 95(25) TrnB
S SE09 126.468816 33.282032 310 765(5) T
S SE10 126.527030 33.273132 255 799(6) T
S SEIl1 126.527023 33.269692 245 96(28) TB
S SE12 126.685819 33.334939 235 74(15) B
S SE13 126.656655 33.324440 280 41(19) TB
S SE14 126.620079 33.315764 287 77(6) TA
S SEL5 126.613042 33.316125 297 52(12) B
S SE16 126.597878 33.302637 200 185(5) TA
S SE17 126.495253 33.291443 440 133(15) TrnB
S SE18 126.434341 33.238588 35 54(23) TrnB
S SE19 126.601959 33.315323 308 54(18) B
S SE20 126.604354 33.265591 158 542(6) T
S SE21 126.610795 33.240956 20 288(1) T
S SE22 126.486226 33.237199 25 91(25) TB
S SE23 126.478256 33.228414 5 403(9) BTA
S SE24 126.707651 33.344188 245 87(13) AB
N JEOS 126.643583 33.534999 16 FA ThB
N JE06 126.614890 33.524957 27 100(29) TrnB
N JEO7 126.545738 33.490151 110 154(12) BTA
N JEO8 126.509576 33.480517 140 117(18) AB
N JE09 126.548980 33.465440 215 119(11) BTA
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Table 2. continued.

Area Sample ID Longitude Latitude Elevation (EL m) (121 r‘/)ﬁtrhzzgg]’;) Rock Name**
N JE10 126.599426 33.449669 432 92(21) BTA
N JE11 126.490205 33.463105 212 146(12) B
N JE12 126.492091 33.463293 222 128(6) TA
N JE13 126.457701 33.395393 705 120(10) BTA
N JE14 126.457701 33.395393 705 125(13) TB
N JE15 126.464810 33.413243 600 52(11) BTA
N JE16 126.444722 33.412694 542 55(9) B
N JE17 126.392696 33.392162 520 52(14) TB
N AEO1 126.466865 33.508002 10 410(51) AB
N AE02 126.422041 33.471787 80 145(36) TrnB
N AE03 126.403449 33.449855 150 128(4) T
N AE04 126.376925 33.469577 40 47(9) TA
N AEOQ5 126.370925 33.479141 10 130(14) B
N AE06 126.323276 33.460638 15 60(11) B
N AEQ7 126.318451 33.447280 70 88(17) TrnB
N AEO08 126.287406 33.440173 10 FA ThA
N AE09 126.380409 33.420591 325 26(13) AB
N TAR 126.537349 33.417430 560 30(23) B
N YVA 126.503973 33.381213 1095 171(11) T

*Plateau age based on average 6 heating steps. ** Abbreviations are the same as in Table 1.

Note FA means that it's failed to get reliable age.
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Fig. 2. “’Ar-’Ar age (with 2 SD) vs. elevation of the subsurface volcanic rock cores from boreholes (closed
symbols) and outcrop samples (open symbols) in Jeju Island. (A) eastern area, (B) western area, (C) southern

area, (D) northern area.
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T, SHHoRE FaE B2 S, A
Fo gt Edjojolo| Y A} &9, 121 A7)
Ho 10t R §e 89 A7 T2 AR
Hl3) g oz Ao Ame) BeAgel o 2S
& 4= ek whebA] o2 o] 5 BoF AR ) A
& 5 = A Ar/VAr A S BET g A
P 97 Baghs

AFEEE T 8ohRE 45~65 wt% 9] SiO;
I WS 7MY, dZEaRg-2HER-a
TP 2R HbAR- O] 4E A
Qo] 7o} ol el Hold ARervt wigze|et
7 Edolotol=d @RI} Edolotol = ¢
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uhe] 24 123 vj1n} 2h 3go] whésatx] o
XSS A A3 (Park and Kwon, 1996; Park et al.,
1996; Chang et al., 1999; Tatsumi et al., 2005;
Brenna et al., 2012b)

B3] R0k AR QY SUTE PR R 22
Aol H]sf| Bl £3HE F2HPAIGT 2HY O]
Aol Bazsta QA o, Mold Rt} v
ZEAF7H A ez o gol £ S
Epdit}. o] % I9& 237 B REoA SUF
£ 3t A&l w2t Al2F, (1) E2loloelEd &
T EYlolote| EA QR (2) FYS, Ho]
ARG @dRe-2HA R, 22 (3) ¢
AR, AR U2 HSMAGE-2H

2 sk st

(A)

Na20+K20(Wt%)

[+

'

o

(B)

42 46 50

TA-trachyandesite, T-trachyte.

54 58 62 66

SIO, (Wt%)

Fig. 3. Na,O+K,0 (Wt%) vs. SiO, (Wt%) plot of the volcanic rock cores from boreholes and outcrop samples in
Jeju Island. The fields show rock nomenclature schemes of Le Bas et al. (1986) with dashed line from Irvine and
Baragar (1971) and thin solid line from Macdonald and Katsura (1964), dividing alkalic rocks from sub-alkalic
rocks. A) northern and southern area, (B) eastern and western area. Abbreviation: ThA-tholeiitic andesite,
ThB-tholeiitic basalt, TrnB-transitional basalt, AB-alkali basalt, TB-trachybasalt, BTA-basaltic trachyandesite,
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o] oz AFAEol o 3 E AellA Al
FE9| 3MgE U SAE = o], 2F FA A
AzA “EAYPARY T2 “AHEZF 0] T3] A
=3t (e.g., Lee, 1982). 22 22 AFolX=
AFE TFe} AR AFoj|A H|luZ] Fegt 2|
< o|FH Fis= BAHE U] 109Hdo] ¢
2 STl sigdtel e firh(e.g, Koh et al,
2008). ol= #AYEFYUo] AlF= MHE7| F
“ gt x| g7 9] AbgolatH, SHikE 27
2£5H SUFE A & oldY A AR,
Won, 1976; Lee, 1982)¢f A12}3t 277} S A
Algtt). mEba] FAS AR o oY AlFE 3t
AHEA AR FEo 2 AN 4 gloh B, A
AZSE AFE AAZA A AFZ GAZ s)et
Ao Fo] ¢k 30 m, 9% ¢F 1 km 2= B335}
= ol TS Zeohe HAES nT BAXE
3tct. Haraguchi (1931)9] o3&l W s o], choF
g A7 R E Ao 7R BojRl AlF AR
£ A= Akl FRYsHA kAL 3ol ¢
FthHKoh, 1997, Koh et al., 2004; Park et al., 2008).
o] T2 ThFe AP E M &4 S =g
gk Bt of e}, A3k o 4] B 5
ZFoll Al Azt ST S B Al B
ofl A AE A 24, T ugir| Y AL
2 FAH(Koh, 1997; Sohn, 2004; Sohn and
Park, 2004; Yoon and Chough, 2006; Sohn et al.,
2008). < A= US AHE gEsto, 5714
iz gyo lghuiin} /19 SR e sy
o2 47 w37 Sk diatreme) 2]
S 711 Q2= B EitH(Jeon et al., 2008;
Jeon, 2009).

oF 25001 5-2] A% A LTS ol g3to] AFE
stoll A AAEZo] E2kEEs SHEAS Arcnfo
=233 9] IDW(Inverse Distance Weight) <J4}
ol el8l) Hetgton, A% At gl Aol
Wl 3o 2 gA FUATHIE 4A). AlAE -0l
Al Bz ute} o], sk 600 m o]} X Hofl A A
239 22 HEe A Yof upet £33 Aol v
ERA A Qlok. &, EE A - g™ A ~
S fulE] Ato] A HE Ht B4 Aol A

AAZFo] ZAHE I glow, 53] GF AAxE d
e} BRoA ghebibA| o} 77t A4S Bt sl
#9100 mollA =S| E2bwm ek, v,
F0 A0 BALZHO R ARTHE Y 60 m 5
ARE \E0R F2E P AUH 0 ZoiA 4
&)~y Ato] A Fof A= 3 -100 mo]ste]]
Al AAEZZo] ZAE T Qleh AR X HoA A
ESE A= S -50 m QoA Z2HE T gl
U 7529 gy d7 A oA s -60 mo]
&S U7 = Sk webA O BEe siE
FolAe LEotal EMAE Bl 53 RE2E
o]t} AlFEFolA Aol mWA] 4 mé| TheRt 5
FE 7= AAZSZE Y U 953tk U
T2 HnZ HE(W)e B2 Y, AlF=
7t S22 A EAUE A7) sfiet7ol Y EA
FO2 Pt 52 AL oo X A FH =2
EEx P 502 FHH}(Park et al., 2008).

AAZZY A A7l A7 d 2PES)
ATE F3 sHF AA= 232 1.88 Ma (Kim and
Lee, 2000)2]| 4] 1.66 Ma (Yi et al., 1998)2 F¥, =
T FAA A o] F& HEIIL S= EUFY
K-Ar | 2tz 9J3fl 0.4 Ma2] 5 HAE 7HA]
I Q80] dHA e it(Lee ef al., 1988), 5H A
o AFFolA E5E 2= 0.3 MaZhA| = B & o]
Y= 22 A A -THKoh et al., 2008). A1 wigk
| Fet W]/ 7H 7] Fet AAA seeHe |
SH(Bintanja ef al., 2005)2} A|F= FHO| A A=
£ 125, AHEFo] HAEHE 73 Tt o
214 9 s3]} sfEof gt 4 2 EA] o ¥
37 UARSS & o AU T AA2S9] EF
At B4 717k S 9 SIE FNT=
TS At R s SF oA o EHARE
o] 27 7|7t AA A= FA T AdE o
A &= o] 23S AAJgtHSohn, 2004; Sohn and
Park, 2004, Yoon and Chough, 2006; Sohn et al.,
2008; Sohn and Yoon, 2010).

AAESE $BADEA Znolx) ok 3
W 4 B4 FASRE Fa7 +EAY Tt
)31 QJth(Park et al., 2008). o] AFo A= AF=
o] IKEFS AT S TELE A BHF
Al 3HAkERE 7] (stage of syn-depositional vol-
canic activities)®} E|Z 0|3 3}iHE-E7|(stage of
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post-depositional volcanic activities) 2 F&3t1L, = LAIRITh
2 SUEEYIE ARA S meh oA AR oln] SIFE uhek 2ol AAZEY YIAAF
STHE 3) of that Ac) st =8 Bk o} maE A=

= A7) Zekste] £ S SREE V1S5S
4.1 MPES EINSAICH SHAEEST|(SF 1.88~0.5 Ma) B3 1 359 A)7)9} §3S RS theat
o] A7l ATESe] M2 Hughy Adjer P
QAR TR EH o= dojxl a1 Ad(eF1.88

Ma; Kim and Lee, 2000278 233 &4l A 411 YZATP 8900) 2 S 22(%F1 Ma)
FZS | FASEAY A 2o F22 AFEste, F S M ESS ol FIAL Sl Sk ool et

Aoz AEES NE] WA ST SANBE A% AhE Aokl ol 2
5710] Sict. oldh AFEF el A Tkt 44 T oF 1 Mad 22 S4ro.2 ARord 891
S 9 S fElo] ofFt Slew MBS 3 o] BEE o] A7) 89 BE0) 715E W X
AZ A, SHOR SR BEES WS FA o 479 AR FolNe Eau=E|(TY 4B), 2
Aol 1 2k A Q) Bl Qi 1 A F bl e @Rerd (@ ARz U AR o] A1

sl o8 Ay BAEe HAzgE AR & AUn], dEdelAy Zeos sag Fg=
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Fig. 4. Locations of syn-depositional volcanic activities. (A) isopleths of top of Seoguipo Formation (numbers
in elevation), (B) Lavas around 1 Ma, (C) Lavas between 900 ka and 650 ka (D) Lavas between 650 ka and
500 ka. Note most of lavas have distributed below the surface intercalated with Seoguipo Formation except for
lavas in domal structures (black triangles) and Gapado. Contour lines depict in green for above 1500 m MSL.
Symbol: circle; basaltic composition, triangle; andesitic composition, red; core samples, black; outcrop
samples. Texts in red represent “’Ar-"Ar age with 2 SD.
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Table 3. Summary of volcanism in Jeju Island.

Stage Age (Ma) Characterisitics of major volcanic activities

formation of Mt. Halla: trachytic domal eruptions with trachybasaltic lava effusions

formation of numerous present monogenetic volcanoes (oreum)

<0.1
formation of Udo, Biyangdo, Ilchulbong, Suwolbong, Songaksan, etc.

tholeiitic lava effusions at the eastern and western areas

post-depositional

; L tholeiitic lava effusions except at the southern area, formation of Marado
volcanic activities

0.3-0.1 - -
extensive volcanisms on land

formation of paleo-topography of Jeju Island

0.5-0.3 lava effusions with various composition on land

termination of sedimentation of Seoguipo Formation

sporadical lava effusions with alkalic series in composition

0.65-0.5 formation of Wolrabong trachyte dome at Sinhyo-dong

hydrovolcanism and sedimentation of Seoguipo Formation

formation of Gapado, Sanbangsan, Wolrabong, Gaksubawui, Wonbansa,
Sioreum, Munseom etc.

syn-depositional

volcanic activities 0.9 -0.65

local domal eruptions with basaltic trachyandesite to trachyte in composition
at the southwestern area

hydrovolcanism and sedimentation of Seoguipo Formation

initiation of lava effusion with alkali basalt in composition on land at the

1.88 - 0.9 southern area around 1 Ma ago

hydrovolcanism and sedimentation of Seoguipo Formation

A ZS At X3 53] ol £ 412 FZLHA HIFE 429 F(dome)d

ks SRURE v|Fo] ol dSMIEE ol 3HHHE(0.9~0.65 Ma)
SA M A oA & ALR M dt. 05F o] 7|7t & £E9 7152 25 AR B

Z(DOH)Zoll A= 992+21 Kao} 988+38 Ka2] <1
EERIER S BE LD R B e
Sk 50.6~44.6 m, 33t 64.6~52.6 m)7} 7 @3
¥ 2% Ar)E(Koh and Park, 2010b), Thg-o 2
Al#|(SHR)Zo] A 971£75 Ka (3] 135~120.5 m),
o] 28 A (LAH)Zol A 968+55 Ka (3 35~27
m), TH34:3 5 (HW-3) Zol| 4] 94958 Ka (32 40~-27
m)¢l S|P FY A2 8ol o]of gzl
ol5e] AbFoz o] ALt BE 445
AEE o|F HA HIATRNE A7RE HE

£ Aoz 2R U, o5 A3E ] A7}
AR o] FrepE Eatetol BB HES of
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2 AR, o] 52 @A Tttt WEG T} FARGE
AH Y S BEAE FEH E2HUE 7=
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22 eEHo e 7Hat= (34 of 23 Bt thA]
£ °ol8), AL, deke, Zeatke], Ak Al
(ZHQFARL, 0.700£0.021 Ma; Lee ef al., 1994), &
(2 0.728+0.034 Ma; Won et al., 1986), 4/
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SRIETHIT 40). o) 59| AE F= ulmd 2
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& 71,
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et al., 1987; 747+23 Ka, Won et al., 1986)of| &3}A]q,
Zple) 2R 7|12 K-Ar AH(917+28 Ka~ 893+27
Ka, Lee et al., 1994) Bt} 32 A& A A s}
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Fig. 5. Locations of post-depositional volcanic activities. (A) Lavas between 500 ka and 300 ka with isopleths of
Seoguipo Formation. The exposed lavas are distributed in limited areas along the southwestern coast and as dike
in the northern area. (B) Lavas between 300 ka and 100 ka. The exposed lavas are mainly distributed in the northern
and southern areas including Jejigi-oreum with Dangsanbong at the western area. (C) Lavas less than 100 ka. Contour
lines depict in green for above 1500 m MSL and in blue for 600 m MSL. Symbol: red; boreholes, black; outcrop samples.
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Fig. 6. “Ar-*Ar age (with 2 SD) vs. elevation (m) and vs. rock types of the subsurface volcanic rock cores from
boreholes (closed symbol) in Jeju Island. (A) Lavas between 500 ka and 300 ka, (B) Lavas between 300 ka and
100 ka, (C) Lavas less than 100 ka. AT-basaltic trachyandesite, trachyandesite and trachyte in composition, BA-tra-
chybasalt, alkali basalt and transitional basalt in composition, TH-tholeiitic basalt and tholeiitic andesite in

composition.
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Fig. 7. * Ar-"Ar age (with 2 SD) vs. elevation (m) and vs. rock types of the outcrop samples in Jeju Island. (A) Lavas
between 500 ka and 300 ka, (B) Lavas between 300 ka and 100 ka, (C) Lavas less than 100 ka. Abbreviations of

rock types are the same as in Figure 6.
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Fig. 8. Proposed Lava Distribution Map of Jeju Island (modified from Park ef al., 2008). Number indicates *’Ar-"’Ar plateau age with 2 SD. In case of the age

beyond accuracy limit, the age from underlying lava with "<" was taken. Abbreviations of rock types are the same as in Figure 6.
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