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Application of ""Be Dating Technique for Marine Terrace
Studies and Its Limitations
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Department of Geography, Kyungpook National University, 41566 80 Daehak-ro, Bukgu, Daegu, Korea

Abstract: Although Quaternary marine terraces and onshore paleo-shoreline records provide clues to our understanding for
the mode and nature of neotectonics in the Korean peninsula, it cannot be accomplished without knowledge on both
independent information of the past sea level records and tectonic deformation field together with precise results of
numerical dating for higher terraces. This study reported cosmogenic radionuclides (‘’Be) dating results conducted in
higher terraces in the eastern and western coasts of the Korean peninsula. As a result, the measured concentration ratio of
’Be/Be and the exposure ages were much younger than expected. It implies that either there is possibility of error in
experimental processes or the samples experienced a complex exposure history probably included a burial at some stage.
Considering the past climatic conditions around the Korean peninsula and a possible complex exposure history after the
emergence of marine terrace, the discovery of a suitable study area and a sampling site are an essential part of successful
"Be dating technique.
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Table 1. Production rates (P,) of cosmogenic radionuclides
in atoms/grams of quartz/year at sea level in mid to high lat-
itudes. A and 1/2 are decay time scales and ‘1/2 is their half-
lives in years (modified from Burbank and Anderson (2001))

]4C IOBe 26Al 36Cl
P, 21.0 5.81 34.9 49
A 12x107"  4.62x107  99x107  4.81x107
1A 8276 2.16x10°  1.01x10°  2.1x10°
12 5735 1.51x10°  0.7x10° 0.3x10°
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Fig. 1. Selected sampling sites. (a) BO-01, taken from an implanted boulder and exposed bedrocks (Biin-myeon, western coast).
(b) and (c) JO-01 and JO-02, collected from an implanted boulder and a bedrock hillslope, respectively (Jeongdongjin, eastern coast).

AEyH= AEARl AHE YL UthKim
and Englert, 2004; Owen et al., 2011; Repka et al.,
1997) (Table 1).
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AR BRI ddjolA FUe sl A FEH
1% 3} CH(Table

Z
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2 IHETKChoi, 1996; Chung et al, 2005; Yoon
and Hwang, 2000). X33 2 #47] A&} Folof
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A& o|tH(Choi, 1996; Oh, 1981; Shin and Hwang,
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) AERA Ao skt Oh (1981), Lee (1987) 5ol 28] B8 vl 1.2 Table 29] Middle East Coast®] 3 bt E-R7e=
Yoon et al. (2003)ell W23 It} 22l A7) o] mREEOA sl % 80 m 9] e] 129 sjetaTe] A 7o e A AR E
= AAE v glom ok Stee] A 5 HH g ZA Lee (1987)E E8H0] 2M](300~250%F @ BP), Yoon et al.
(2003)& Ze}o] 2EA| 537] (357 Wd~45%F 3, MIS 11 stage)2 FA A 71 2H2F 43813 Q)
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Table 2. Distribution and geochronology of marine terraces in the eastern and southern coast (modified from Shin and Sandi-

ford, 2012)
Middle Eastern Coast Southeastern Coast Southern Coast
Terrace Elovat Shoreli . -
Num. evation oreline  Formation age . . . . . .
(m apsl) (mapsl)  (MIS stage) Elevation  Shoreline Formation age Elevation  Shoreline Formation age
T-1 5-6 5 5-6 5
MIS 5a MIS 5a
T2 5-12 10 MIS 5a 7-10 10 (50-80 ka)? >¥ 9.5-13 10 (70.1£4.6 ka)®
MIS 5e MIS 5e
T3 12-25 25 (124 ka)" 18-25 25 (127412 ka)" 18-22 22 MIS 5e
T-4 20-40 40 40-50 50 27-32 32
T-5 65-75 70 75-80 80
T-6 75-90 90 80-90 90
T-7 97-110 110 110-115 115
T-8 125-150 140 125-140 140
T-9 155-160 160

1) Choi (1993) 2) Choi et al. (2003) 3) Choi (2004) 4) Choi et al. (2009) 5) Lee and Park (2006)
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Table 3. Erosion rates and exposure ages from '*Be concentrations in bedrock samples

(constant production rate model)

Erosion rates Exposure age

(constant production rate model)

Sample Latitude Longitude Elevation [“Be] [“Be]+

o . Produstion Production
name (DD) (DD) (m aps.l) atoms g~ atoms g Erosion rate External rate Exposure  External rate
uncertainty . age uncertainty .

(m/Myr) (m/Myr) (spalltion) (1) 1) (spallation)

r (atoms/g/yr) yr Y (atoms/g/yr)
BO-01 36.0916 126.6666 80 537000 75000 1.06 3.62 136986 23319 3.59
JO-01 37.6675 129.0599 82 727000 127000 1.06 433 157282 31923 4.29
JO-02 37.6583 129.0513 78 275000 78000 4.5 3.77 66685 20115 3.72
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