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ABSTRACT: The eruption timing of the Geomun Oreum scoria cone, which is related with the formation of Geomun
Oreum lava tube system, has not been well understood yet. In this study, results from quartz OSL and AMS e
dating on the paleosol underlying the scoria deposits and lava of Geomun Oreum were ca. 8 ka and ca. 12 ka,
respectively. Although the overestimation of AMS e ages compared with OSL ages is not fully understood here,
it is suspected to be from the incorporation of old carbons into the paleosols. The Geomum Oreum lava tube system
has long been considered to have formed at ca. 0.2-0.3 Ma. However, this study casts doubts on this traditional
view, and shows that it is a very young lava tube formed since about 8 ka.
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Fig. 1. Aerial view of Geomon Oreum and Geomon Oreum Lava Tube System (yellow line) from the northeast,
with vertical exaggeration of x2. Black arrows indicate the locations of dating.
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Fig. 2. Outcrop features of the dated paleosol beneath the scoria deposit, which originated from the Geomun Oreum.
Results of dating are shown in Tablel and 2. The location of sampling is marked as (a) with black arrow in Fig 1.
Results of radiocarbon dating are ca. 3~4 ka older than those of OSL dating.
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Fig. 3. Outcrop features of the dated paleosol intercalated between pre-exiting Juchae Oreum scoria deposit and
Geomun Oreum lava. Results of dating are shown in Tablel and 2. The location of sampling is marked as (b) with
black arrow in Fig 1. Results of radiocarbon dating are ca. 3~5 ka older than those of OSL dating.

Fig. 4. Outcrop features of the dated paleosol beneath Geomun Oreum lava. Results of dating are shown in Tablel
and 2. The location of sampling is marked as (c) with black arrow in Fig. 1. Results of radiocarbon dating are ca.
5 ka older than that of OSL dating.
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Table 1. AMS radiocarbon data for paleosol underlying the scoria deposit and lava flow of the Geomun Oreum.

Sample 613C "C age Cal;br: ted
Location Co dI; * Latitude Longitude (%) yr B%’ (20 r%lnge) Note
Cal yr BP
CS79-1-4  N33°27'16.9" E126°42'17.2" -20.6  11,230440 13,090£50  bulk organic
(a)in Fig.1 CS798-1-9 N33°27'16.9" EI126°42'17.2" -20.7 10,150+40 11,840+150 bulk organic
CS79-1-10 N33°27'16.9" E126°42'17.2" -20.7  11,270+40  13,130+60  bulk organic
(b) in Fig.1 AS61-1-1  N33°29'37.3" E126°45'01.1" -22.7  10,370£40  12,230+170  bulk organic
AS61-1-3  N33°29'37.3"  EI126°45'01.1" -244  10,520+440 12,480£90  bulk organic
(©)in Fig.1 AS42-2-1  N33°32'33.8" E126°47'29.7" -21.4  10,950£70  12,860+140  bulk organic
AS42-2-2  N33°32'33.8" EI126°47'29.7" -233  14,030£80 17,050+£320  bulk organic

" All but underlined two smaples are analyzed at Beta Analytic Inc. Underlined two smaples are determined by accel-
erator mass spectrometer at the Korea institute of geoscience and mineral resources in Daejeon, South Korea

Table 2. OSL age results for paleosol underlying the scoria deposit and lava flow of the Geomun Oreum.

Water . Aliquots
Location S(a::)rzi};Le D(cg)e/ /{j:)t ¢ content Eﬁi‘;g?g}r})t d (13 Slfoag%) Note
(%) (n/N) ’
CS79-1-3 (CG) 1.61£0.21 20420 12.8+0.5 15/15 8.0£1.1
Lo CS79-1-3 (FG) 1.89+0.21 20420 14.4+0.3 12/12 7.6+0.9 )
(a) in Fig.1 Fig.2
CS79-1-4 (CG) 1.09+0.14 20420 11.4+0.4 23/23 10.4+£1.3
CS79-1-4 (FG) 1.2840.14 20420 13.6+0.3 11/11 10.6£1.1
AS61-1-0 (CG) 1.38+0.18 20420 10.2+0.5 23/23 7.3£1.0
- AS61-1-0 (FG) 1.61+0.18 20420 15.9+0.4 13/13 9.8+1.2 )
(b) in Fig.1 Fig.3
AS61-1-5 (CG) 1.4840.20 20420 11.5£0.5 20/20 7.8+1.1
AS61-1-5 (FG) 1.7240.20 20420 14.0+0.4 12/12 9.3+1.1
(c)in Fig.1  AS42-3-1 (FG) 3.77+0.09 20.0 28.2+0.7 12/12 7.5+0.3 Fig.4

" CG: coarse quartz grain (90-250 um), FG: fine quartz grain (4-11 um)
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Fig. 5. Histograms, probability density plots of single aliquot equivalent doses for the samples from location (a)
in Fig.1. a & c are for the coarse quartz grain (90-250 um) and b & d for the fine quartz grain (4-11 um), respectively.
The conversion of time to energy (Gy = J/kg, i.e. equivalent dose of each aliquot) can be achieved by multiplying
the time by the dose rate of the beta source of the OSL reader used in this study, which is 0.087+0.001 Gy/s. Vertical
line (in red) indicates the D. values of the samples derived using central age model.
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