X|Eets|X| H60H M3, p. 245-259 (2024 98) 0 Check for updates
J. Geol. Soc. Korea, v. 60, no. 3, p. 245-259 (September 2024)

. . ) ISSN 0435-4036 (Print)
DO http.7/ax.doi.org/10.14770/jgsk.2024.029 ISSN 2288-7377 (Onine)

'.) Check for updates

et slit2E

1%

[

HFE s

20iap

[= =] A

12 1 3
I|ZIMT2 @M1 DMl M

oAy -O

Ho
I'-IOI'

7177 ESy/l-lim x/;/olyo/n/ofﬂ/
ST FE LK MR

IBIRT|HA RIS I/X/x//ofxomﬂu_efxfowf
4 Z AR EIBHT XA Bl

Multi-stage volcanic eruption of Seongsan lichulbong tuff cone, Jeju Island

Jin Seok Ki"2, Woo Seok Yoon’, Sun Young Go®, Young Kwan Sohn*, Seok Hoon Yoon™*

"Department of Earth and Marine Sciences, Jeju National University, Jeju 63243, Republic of Korea

?World Heritage Office, Jeju Special Self-Governing Province, Jeju 63341, Republic of Korea

?Volcano Research Group, Geologic Hazards Research Division, Korea Institute of Geoscience and Mineral Resources, Dagjeon 34132,
Republic of Korea

“Department of Geology, Gyeongsang National University, Jinju 52828, Republic of Korea

Received: July 9, 2024 / Revised: August 19, 2024 / Accepted: August 21, 2024
*Corresponding author: +82-64-754-3436 / E-mail: shyoon@jejunu.ac.kr
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A, &30 7]3F ghmof| ofsf YA o @A FEE A HU 7Ele L3 % FE AR o HE
ATF2AT 37 W79 ST, A5, FATE, 38 st 52 2712 QALES B2 oldldl E HE sHtEEol
A& A2 A7 H L Ut o] sHHRF S| 7L SAE AL B J—P‘*% ATdst7] st o AolM= QAtdEs 5
¥ 399 ool 5SS T MAAF 24, 207 (Sparker) BAJut 2| SHAL AR T3t SAEA], T1E] AL SPFAIF 2o
Aol digt etz 9 A4S AAEE SiAAE 24 A AL ESolA SEHE 2R oF 600 m "ozl sfA oA o
g3 SEXF0] &A=, sPIAFE T3l olxolM= 2, 23220k 89 5 TRt St 7199 94 o] SjE Qi
oj2iet AP SA e} AP 2 FAH2 o|Ao] YArdEEHT WA FA4H E}*F—‘?‘—EHL—J FAjolH, %3‘—4 St AHgellA v
vk 35 STt AE R o] T WA FAY A& F Y SHE 2R o|F|AA HAES - ol9F 2 B
Ao 7li6}°fl AALEEY] B4 S AT HE thad ok A o252 E 9F 6,700 A o] o EEQ_ =g Tl &
ofid = R A A RS2 27 SHAI7E B STH(Stage 1, 1. A} 27] #3490l shtEEEo] F47 A=
A 23t FE2 A FE0IA vtankd 222 Aol=HNow, 1 A3t Fo Ui Fel 472t eblo] WE s itk(Stage 11D).
o|F nj1utE £XZ A2 FH SH=E nhEt Aste] 71 S| 9] SHof 22 5377t A=A 3702 Sk
e 53 M7 AF 2275 5,000 A o] dof e = Stk(Stage IV). BHAR} 22 0] %, 9]8] Fof 5l 3HHA 9] A7 72
< vhEo ofsf A Eof M|l SitAls FaE o] AR AL ETC 2 EA H UK (Stage V).

FR0|: YUUET, oix] SHIEA, gehtiedE, AXd 2et, 83|17 S2H, St=0lF

ABSTRACT: Seongsan Ilchulbong is a Surtseyan-type tuff cone that was created by explosive interactions of ascending magma and shallow
seawater. Its current form is the result of erosion by waves for a long period of time. Previously, it was presumed to be a monogenetic volcano
created by a single eruption, but recent research shows that there might have been earlier volcanic activity whose eruptive products have
been removed by wave erosion, based on the bed attitude, unconformity or erosion surface, and chemical composition changes in the tuff
cone. In order to find additional evidence of these volcanic activities and reconstruct the formation process, this study conducted an analysis
of seafloor topography using multibeam echosounder, seismic stratigraphy using Sparker subbottom profiler, and chemical analysis and age
dating of the core samples obtained through offshore drilling. A circular and flat terrace-like terrain was found by precise seafloor topographical
exploration approximately 600 meters southeast of Seongsan Ilchulbong Peak. Diverse volcanic rocks such as tuff, scoria, and lava were

Copyright © The Geological Society of Korea 2024
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retrieved by offshore drilling. The submarine topography and volcanic stratigraphy of the terrain suggest that the terrain is the remnant of a
volcanic crater that formed earlier than the current Seongsan Ilchulbong, and that Ilchulbong comprises two superposed craters, of which the
vents migrated westward during the eruption. Base on the above interpretations, the formation of Seongsan Ilchulbong can be reconstructed
as follows. First, an earlier volcanic edifice was produced by hydrovolcanic activity through the same vent after about 6,700 years ago (Stage
I, IT). As thick volcanic products accumulated around the initial vent, the eruption style transitioned from hydrovolcanic to magmatic activity,
forming a scoria cone and lava pond inside the crater (Stage III). Afterwards, magma rose through a new conduit to the northwest of the earlier
crater and formed a new tuff cone on the flank of the earlier volcanic edifice, forming a composite tuff cone with three overlapping volcanic
bodies prior to about 5,000 years ago (Stage IV). After the last eruption, a significant part of the volcanic edifice was removed by wave erosion,
resulting in the current Seongsan Ilchulbong (Stage V).

Key words: Seongsan Ilchulbong, submarine volcanic exploration, Surtseyan eruption, hydrovolcanism, composite tuff cone, vent migration

1.4 ¢ et al., 2020; Koh et al., 2020).
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Fig. 1. Location (a, b), digital elevation model (c), and stratigraphic division (d) of Seongsan Ilchulbong tuff cone. Modified from
Sohn ef al. (2012).
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Fig. 8. TAS diagram of whole-rock analysis for rock samples from drilling wells.
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Fig. 9. Hacker diagrams of whole-rock analysis for rock samples from drilling wells.
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Table 1. Radiocarbon ages of the shell fragments from the drilling wells.

Siﬁifr Core Depth (m) &BC (%o) C age yr BP @ ;;:ﬁg:;téila}%reBP
1 1.8 1.8 480 + 30 1407-1456 (OxCal)
2 BH.2 6.8 1.5 450 + 30 1413-1480 (OxCal)
3 21.2 2.9 6650 + 30 7136-6781 (Marine20)
4 21.6 2.6 6710+ 30 7174-6837 (Marine20)
5 BH-4 16 1.4 6650 + 30 7136-6781 (Marine20)
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Fig. 10. Topographic (a) and geological (b) sections of the remnant volcanic crater.
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