CrossMark
& click for updates

A Q83|12 Al 524 A 43, p. 433-441, (20161 8Y) ISSN 0435-4036 (Print)
I. Geol. Soc. Korea, v. 52, no. 4, p. 433-441, (August 2016) ISSN 2288-7377 (Online)

DOI http://dx.doi.org/10.14770/jgsk.2016.52.4.433

<Short Note>

- WS XA Sl Ao A " Fedd

P ATl s 47 Aol Y E5 Ades AR ol HET & A= A 84F
o A E ¥317] skl S4F sheloll wole LRGSO tsto] AR LAt SA H Fof7|Rrdld
AdiEe AABIA:. Adf S8d7, 234 A< 11 ka), HERAL(< 104 ka), RAL(< 6 ka), I
AL (< 8 ka)oll A oF 1RHE o] &] AiE At 22 Hard AHTAE(< 5 ka : Lee e al,, 2014b) T
ool @2 AdE Bk AFE 1ESS 9 AR HH 2 HHES 1T 4, AL S4F v A
< Adis AR EFFo) ¢ Wt Al ALESY 354 EHS E AT 5 Ao S, AlF Skl
o] 71 F 2ol 2T S4F FHole EF] HAHAY A== Azte] ¢ Zot Akl X*?z}ﬂ A
o FAR EFFol AGHA XL, 0|2 I3 2 SAF A $AZ S8R H3haL Ads, & =
A g " Aoz s

FRO: AFE, AL, B g 2 A, Fo7|ZudAdL, EHE

Ung San Ahn and Hyeong Sun Choi, 2016, Very young Gotjawal lavas (aged < ca. 10 ka) on Jeju Island, Korea:
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ABSTRACT: In Jeju Island, Korea, unique natural forests, developed upon basaltic lava flows, are referred to as
"Gotjawal" in the local language. This study focuses on determining the ages of the Gotjawal lavas based on
radiocarbon and OSL datings of paleosol beds underlying the lavas. The result shows that the ages of Gotjawal
lavas in different regions are varied but commonly less than ca. 10 ka (i.e., < 11 ka in Jocheon Gotjawal, <10.4
ka in Aewol Gotjawal, < 6 ka in Hankyeong Gotjawal and < 8 ka in Gyorae Gotjawal). Also, a recent study of
Andeok Gotjawal reported a very young age (< ca. 5 ka: Lee ef al., 2014b) similar to the result of this study.
Considering the mean sedimentation rate of paleosol or epiclastic sediment on Jeju Island, the common small
thicknesses of recent soil beds on the Gotjawal account for the young ages of the Gotjawal forming lava flows.
That is to say, there was no time enough to develop significant soil beds over the young Gotjawal lavas. It appears
that the limited soil on Gotjawal terrains restricted agricultural activity, and left the regions as natural forests,
"Gotjawal".
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(Ung San Ahn, World Heritage Office, Jeju Special Self-Governing Provincial Government, Jeju 63341, Republic
of Korea; Hyeong Sun Choi, National Institute of Forest Science, Seoul 02455, Republic of Korea)
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Fig. 1. Map showing the extent of Gotjawal terrains on Jeju Island and locations for age dating (black dots). The
extent of Gotjawal terrains, designated by the Jeju Special Self-Governing Province (1997), are represented by areas
of varying colors (after Park ez al., 2014b). Areas outlined in red represent the extents of Gotjawal terrains defined
and named by Song (2000).
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Fig 2. (a) Field photograph showing the locations of two paleosol layers exposed on a deeply dissected quarry section
in Jocheon Gotjawal area. The two white boxes mdlcate the locations of age dating for the two paleosol layers. Outcrop
photographs with the results of age dating of the 1% lava underlying the Joncheon Gotjawal (b), and the 2" Java
(c). White circles and arrows represent the locations of OSL and radiocarbon samples, respectively. For location,

see Fig. 1.
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Fig. 3. (a) Outcrop photograph showing a paleosol bed exposed in small mountainous catchment near Gyorae
Gotjawal area. For location, see Fig. 1. (b) Photograph showing details of the sampling site with the ages of the
paleosol bed. White circles and arrows represent the locations of OSL and radiocarbon samples, respectively.
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Fig. 4. (a) Field photograph showing a paleosol layer exposed on a dissected quarry section in Aewol Gotjawal
area. The OSL age of the paleosol layer is shown in white. (b) Photograph showing paleosol under the scoria deposit
of the Nokkome Oreum with radiocarbon ages. For location see Fig. 1.
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Table 1. AMS radiocarbon ages of paleosols underlying several Gotjawal lavas in Jeju Island, Korea.
(Sgg;mﬁ) Latitude Longitude Sgggaele ?;(S l;(r: ;%e ngrra;lg;ge Note
cal yr BP
Jocheon N33°33'42.9" E126°42'18.8" (CS49-02-5 -20.02 12,630+60 14,9754265 .
Gotjawal N33°33'42.9" EI126°42'18.8" (CS49-02-6 -19.4 14,710£70 17,890+210 Fig. 2
Gyorae N33°25'45.0" E126°39'41.2" CS87-7-1 -19.4 6,200+40 7,120+130 Fig. 3b
Gotjawal N33°25'45.0" E126°39'41.2" (CS87-7-2 -20.1 5,490+40 6,300+£100
*Aewol N33°24'48.4" E126°24'25.7" HS97-13-2 -18.9 10,340+40 12,200+180 .
Gotjawal N33°24'48.4" E126°24'25.7" HS97-13-3 -18.7 9,210£30 10,340+90 Fig. 4b
N33°17'45.3" E126° 18'48.1" HC 02 24 5210440  5,965+65
Hankyeong N33°17'45.3" E126°18'48.1" HC 03 212 6,250+40  7,210+60 Fig. 5b
Gotjawal N33°17'45.3" E126° 18'48.1" HC 04 -20.3  7,380+40  8,190+140
N33°17'45.3" E126°18'48.1" HC 05 -18.4 8,310+40  9,160+20

All but one "“C age are determined by accelerator mass spectrometer at the Korea institute of geoscience and mineral
resources in Daejeon, South Korea. Age of *Aewol Gotjawal is analyzed at Beta Analytic Inc.

Table 2. OSL ages of paleosols underlying several Gotjawal lavas in Jeju Island, Korea.

Gotjawal  Sample

Dose Rate Water content Equivalent Dose Aliquots used

OSL age

(location) code (Gy/ka) (%) (Gy) (n/N) (ka, 10 SE) Note
Cs49-02-02  2.62+0.06 49.1 3841 16/16 14+1 S
1g.
Cs49-02-03  2.93+0.07 33.2 3741 16/16 131 g
éocheon Cs49-03-01  2.96+0.08 46.4 602 16/16 201
otjawal
Cs49-03-02  2.97+0.07 39.3 7142 16/16 24+1 Fig. 2¢
Cs49-03-03  2.67+0.07 33.9 6242 16/16 23+1
CS87-7-1  1.16+0.06 124 9.340.7 16/16 8.0+0.7
Gyorae ™ ggg 75 1.03+0.05 111 10.6+0.8 16/16 10.3+1.0  Fig. 3b
Gotjawal
CS87-7-3  1.26+0.06 98 12.0+0.9 16/16 9.5+0.9
GA‘?WOI 346-0-1  2.80+0.08 16 27.9+1.2 13/16 10.0+0.5  Fig. 4a
otjawal
BAFO 5HE, 1E|a £AF9 shEoA d2  BHY g AT = 5965465 cal yr BPo|A] 9,160+20
A7} Z+2F 10£0.5 ka2t 10.4~12 kao] AThE Ho]  cal yr BPE £2}8 02 2713t 19 5b). o] gt
A ﬁﬂi n)fo], LS ol §UFE= Hole AWATE uHE o, 6&73%2}%& o|F= =1
104 ka A o] 3o B23+ Ao 2 Wby} 2 R TEQkEoA AL 5965465 cal yr
BPO| A|7| Hr} 370 &3 A 02 wekEr)
34 SHAZRXIE T ALy
FAEALY] G 7P| XEe A 4. EQl Y AHE
& AANA o= AL 7HES o] = =1
25 ST I 5 eS| HEHETH (T 1990 A AeH4 g2 27] Ao
5a). ALEFONA F 5702 AR E AFste] HAMIR  ZAE A7 AF A G4 ofol(Aa) 9] B
i?itﬁ-iﬂé% Aetant. AdESAY Ao JAR Al Hols SUA gt Aol 5L, AL o|F

=
- Kel
T

SAHSAe] 271y, 1

t URE RAY SOl Fat 9ot



438 oSt FY e

Table 3. Various definitions of Gotjawal.

O 8957 3-8 X2 2 B 57 (Rural development Administration, 1976)

@ U2el g w7} upt oS0 A o]A3HA = E(Jeju Special Self-Government Province, 2009)

@ AF AA S|4 B Eo] AL gAY 1 BSOS A=t wron, SEESIA] S 2.5) S22 S8 U}
Zo|%1 8¢ko] 331 2k 9F7E @ -RA S o|F L AL, AAY Sl A= ThekRE B2 SR A= A R
Ag)et 7iA g Zo] &5 AL Q= A A (Park er al., 2013)

@ Eofo] AL gAY 11 RESO] A w7} o2 X[ Ho | A F O Z ko v, 3 BIHA] S8 E HEH
Sejubet 2ojzl 89t I A2 9|7t 83 X F S o|F AL = F(Park et al., 2014b)

© “FAL o|H AFE SHHE F EET SAF/IHE W EF AR FHA Y 2 <3 HE 5 ohfRt A A
0]FX= F(Jeju Special Self-Government Province, 2014)
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> 5,965+65 cal yr BP#E
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Fig. 5. (a) Outcrop photograph showing a paleosol layer exposed on a dissected quarry section in Hankyeong
Gotjawal area.. The white box is the sample location for age dating. For location see Fig. 1. (b) Results of age dating
of the paleosol.

Gotjawal

Pahpehoe Aa

agricultural

agricultural
land

land

Paleosol or Scoria deposit

Fig. 6. Cartoon illustrating the development of the Gotjawal terrain. It is inferred that Gotjawal terrains are developed
and preserved on very young (less than ca. 10 ka) lava flows, irrespective of the lava-flow type, whether pahoehoe
or aa. Young Gotjawal lavas may not have had sufficient time to form soil on their surface. It appears that the limited
soil on the Gotjawal terrain restricted agricultural activity, and left the region as a natural forest. On the other hand,
old lava flows with thick soil covers may have been preferentially cultivated for farming. Modified from Ahn et
al. (2015a).
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Fig. 7. Sedimentation rate recalculated from existing age data of several paleosol or soil in Jeju island. Sedimentation
rate = (lowest part age - uppermost part age)/thickness between two ages. Black squares represent paleosol on lava
flow, while open square represents surface soil on lava flow. Open circles represent sediments in craters. Data sources:
(a) Lim et al. (2015), (b) Ahn et al. (2015b), (c) Park et al. (2014a), (d) Chung and Oh (2010), (e) Lim et al. (2005),
(f) Lee et al. (2016), (g) Ahn et al. (2015a).
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