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activity from Quaternary deposits in Sangchang-ri, Jeju island, Korea. Journal of the Geological Society
of Korea. v. 50, no. 6, p. 697-706

ABSTRACT: In this study, depositional age of unconsolidated sediments located in Sangchang-ri, Jeju Island based
on optically stimulated luminescence dating (OSL) and radiocarbon dating from wood charcoal and bulk sediments
was estimated. As a result, depositional age of unconsolidated sediments is approximately 5,000 years ago.
Therefore, volcanic sequence overlying the unconsolidated sediments would be expected to be younger than 5,000
years. The new age dating result of unconsolidated sediments in Jeju Island indicates a recent lava flow following
a volcanic eruption from the inner part of Jeju Island and the possibility of reconstruction of environmental changes
between the volcanic activities.

Key words: Jeju Island, Sangchang-ri, Quaternary, unconsolidated sediment, volcanic eruption, OSL, radiocarbon
dating
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1999; Sohn et al., 2002; Cheong et al., 2007, Ahn et
al., 2013).
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B 9J51A] Bxstar Qok(Yun et al., 1987; Park et
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Fig. 1. a) Site location map of Jeju and b) Andeok Gotjawal zones based on the data in the report by Jeon ef al.,
2012. ¢) A close-up view of the study area in Sangchang-ri Sechang industrial company.
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Fig. 2. An overview of the study area. Unconsolidated sediments are intercalated between lava layers.
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SC-W01~ SC- W22

Fig. 3. The underlying unconsohdated sedlments containing wood charcoal are covered by clinkerly upper
lava layer in section 1. The yellow lines indicate the boundary of wood charcoal samples.
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OSL At) 248 27je] HToI RN A
R YRF=Z7](90-212 pm) ] A Gof thste] A
EER(SAR method)S ©|-83to] =22 AHA
Aol A g3t rHMurray and Wintle, 2000). 5
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817] $Jste] &4 vl (recycling ratio) it 3] AL
(recuperation)2 ZA35}¥TE ESE 4o 23 &
A F-5F= FA7Fu A A o)A 4 vl&(OSL
IR depletion ratio)& 33t 4%k AN 715
HHE ZF A o2 HodsFH(Kim et al., 2011).
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Fig. 4. Unconsolidated sediments are covered by the upper lava with clinker in section 2.
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Table 1. Quantitative analysis by X-ray Diffraction of unconsolidated sediments in Sangchang-ri (section 2;

unit: wt(%)).

Depth . Alkali . Iron oxide  Clay .
(cm) Quartz Plagioclase Feldspars Augite Minerals Minerals Mica Amorphous Total
5 1.2 16.9 : : ‘ 81.9 100
10 29.3 28.4 12.1 9.5 20.7 tr : 100
15 34.8 24.7 10.2 8.9 214 tr 100
25 31.8 19.2 14.1 : 8.9 26.0 tr 100
30 334 21.8 . 9.4 8.1 27.3 tr 100
Table 2. Major element concentrations (wt%) of unconsolidated sediments in Sangchang-ri (section 2).
]?ggf)h SiOz Ale} F€203 KzO MgO MnO Na;O PzOs CaO TiOz LOI Total
10 49.65 1873 14.11 138 260 027 1.12 038 1.59 246 740 99.69
15 50.51 1948 1322 141 235 026 1.04 042 127 250 7.10 99.56
25 4780 20.05 13.58 1.50 196 0.17 083 035 0.85 238 1042 99.89
30 4849 20.10 12.67 154 181 0.18 085 036 0.77 235 10.58 99.70
unit1 HaEL2 3% olstz WEH. FARIAANS 5t
Mt P oA TEE FE AR SHiH-E]H(glass shard)
unit o] fEA o HHEHH A 2D FEE= T
S e 4 P,
M 1 .JL& o "
unit i 3.3 WALM B0 ERZAL}
T — ) 241 T o) B S A E 22 74
I ' | ' I ' [ 1 b 5 A= i ddiSEd = Fd 5,150
’ * 2 ° ® oA Z]4 4,810 (cal. yr BP) Alo]2] AT|E Ho]

Fig. 5. Typical XRD patterns of unconsolidated
sediments in Sangchang-ri (section 2).

32 E|¥E =4

X-A iAoz FgF B4 A FERAES
17} 2% 5ol et ek, AR e Hgo] 29
~35 wi(%)E AFSHe 7P BB, kg
©2E FAR} A HHEE) 1428 wi(%)E 3}
A3}, ool HUA, RN SRR} 2%
Bkt 2412 Tl unit 1 o4 w]o) of
80 wi(%) o4& AR|ghch SR Use) 2 e
20l kit ik ElHE AlRS] 1oA] FhEls o
& A AJ5k= LOI (loss-on-ignition)= Hat 10 wt(%)
2 H| WA 2 32 Btk AAF o2 & o SiO,
7} OF 47 ~50%2 RpA|SH= 74 28 Yholw
2021 ALOy} oF 19~20%E G}, o]t
Fe 057} 12~14% 9] B3 HE Holm ymz] =

o, qAH 2 oF 50004 (B 4,964) 9] AthE
AN gt 2412 A AHE 7 ) EFAEY
At AFROA] B} E 2,250 ~ 7,410 (cal. yr BP)
o HE Z=Th(3E 3, LE 6). unit [ ofA] <l
= A A= 2,250 A (cal. yr BP)o]H,
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Table 3. Radiocarbon dating results for 29 samples from unconsolidated sediments in Sangchang-ri.

14 Calibrated age
Sample ID Material §"C (%) Cage (20 range) Lab Code
yr BP Cal yr BP
SC-W01 Charcoal -24.8 4,280+40 4,840+130 1Tg120294
SC-W02 Charcoal -26.7 4,340+30 4,910+70 1Tg130334
SC-WO03 Charcoal -29.7 4,270+40 4,810+160 IWd130180
SC-W04 Charcoal -29.2 4,370+40 4,950+100 1Tg130361
SC-WO05 Charcoal -26.6 4,320+30 4,903+60 1Tg130393
SC-W06 Charcoal -25.1 4,310+40 4,901+£70 1Tg130424
SC-WO07 Charcoal -24.7 4,310+40 4,901+£70 1Tgl130471
SC-W08 Charcoal -31.7 4,390+30 4,960+100 1Tg130536
SC-W09 Charcoal -25.9 4,350+30 4,9404+90 1Tg130499
SC-W10 Charcoal -28.7 4,310+40 4,900+80 1Tg130567
SC-W11 Charcoal -23.8 4,400+40 5,070+£220 1Tg130601
SC-W12 Charcoal -24.7 4,280+40 4,840+130 1Tg130644
SC-W13 Charcoal -26.1 4,420+30 5,070+£200 1Tg130700
SC-W14 Charcoal -28.0 4,390+40 5,030+200 1Tg130728
SC-W15 Charcoal -24.2 4,390+30 4,960+100 1Tg130828
SC-W16 Charcoal -27.6 4,290+40 4,850+130 1Tg130792
SC-W17 Charcoal -30.9 4,340+40 4,940+100 1Tg130868
SC-W18 Charcoal -28.0 4,500+40 5,150+170 1Tg130921
SC-W19 Charcoal -25.7 4,380+40 5,040+190 1Tg130988
SC-W20 Charcoal -29.4 4,390+40 5,060£210 1Tg131021
SC-W21 Charcoal -27.2 4,400+40 5,070+£220 1Tg131067
SC-W22 Charcoal -26.8 4,360+40 4,950+100 1Tg131098
SC-B01 bulk -18.2 2,230+30 2,250+£100 ITg130347
SC-B02 bulk -29.1 2,400+50 2,530+£190 1Tg130910
SC-B03 bulk -13.1 4,370+40 4,950+100 ITg130354
SC-B04 bulk -16.8 5,270+£30 6,060+120 1Tg120578
SC-B05 bulk -26.5 5,310+40 6,080+£140 ITg130351
SC-B06 bulk -15.3 6,320+40 7,290+130 1Tg130348
SC-B07 bulk -23.8 6,510+40 7,410+£90 1Tg130913

02) A1 £2] AFZ 57](90-212 m) A4 2] OSL Ath=
4,880+2301 o]t}

4. E 9|

4.1 32| 0|28 EXEQ EF ¥

A2 @0 |13} B A S HEY HE Be
H A ARP7} Aol S-AlsHA| &zsh sheF =9
o} s B oY 21 dAE S st A
4 AR FAEH XA IEE4 5 XRF ¢4
4 B4 A= AR unit & AQ)shd A%
oA sHto] AAA HAE 24 AFol7t A &

2= AART

0|13} EAES T2 MY EdoA
HE Aoz FHHET s AlF= A xY
o A B Eo] F2 AHEE Il A E|F
HAAY EHE o] A5H HHER 247 0
ook, alAEE X-A1 S HEA ATl A Ao] 3
+30% HE=E AA|s7] dite] E e 7|9 g
A& o] EAT 7FsAE ok AR, AT
3 oMol JRE HHZom RrsiE U(FL
E]2]%: Unconsolidated Formation)©o| $HiF £
< oA SAHEAY Bl =l £ FYH
S 71544 0] At} (cf. Sohn and Park, 2005). &4,

N
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A HAE 5] uige] g F471902 §
HAE 7 A= EAgtH(cf. Lim et al., 2005).
ATA Y HAZS o= 93 HH2rt v
EA] =l ol= B ol F A& ko] o3 F2f
89 WSS THeA S ANTT. 2442 Bt
unit T4 Shk B2 BAolq AR 8970} 5
2o oJ3f AstE|of Ao 2 WMAEYS 7
(cf. Manvill et al., 2009; Rodriguez-Gonzalez et

al., 2009; Gatti ef al., 2013)3} tf7] 5 =& E= X
sipoke) Aao] ol AskEIR He A Sl &
Ayt

A A o= e o] w| 13} B 432 51 &
5 ol 9] A4Ae sharaisol o3 sha
Fol WBEA} SkEHEe] 7717] Fekol o
Aol s A Eo] A o] FH FAAEHRLH o]F
37) ShHeEE o] o8] 4Rt HHE A E e

Table 4. Dose rate information, equivalent dose values and ages for sediments from Sangchang-ri using OSL.

Data were derived from sand-sized (90 ~212 pm) quartz.

Lab. No SC-OSL 01 SC-OSL 02
Water Content (%) 15.7£5 9.8£5
Depth (m) 3.5 3.7
Beta dose (Gy/ka) 1.554+0.09 1.16+0.07
Gamma dose (Gy/ka) 1.08+0.07 0.89+0.06
Cosmic dose (Gy/ka) 0.13+0.01 0.13+0.01
Dose rate (Gy/ka)  p+y+cosmic 2.76+0.11 2.17+£0.09
D.(Gy) 9.5+0.3 10.6+0.2
No. of discs 12/15 15/15
Age (yr) 3,430+180 4,880+230
8000
Radiocarbon dating
II
SCB07
T000O SC-B06
SEEN Unit Il
6000 —|
SC-B04
_ SC-WO01 - SC-W22
= T = OSL datin
o s000 | e II.— I+—|flf T S%M _'_osunzg
< (e resetielytity 7
Radiocarbon dating
4000 —
§ Unit I
0SL01
3000
SC-B02 _—
| “Asca Unit! l
2000 - A
Section 1 | Section 2

Fig. 6. Comparison of age (yr) results between radiocarbon and OSL dating.
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