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ABSTRACT: The Gotjawal terrain is a well-known unique volcanic land form in Jeju Island. We concisely report
on the geological characteristics of Gotjawal terrain on the basis of distribution, type, rock chemistry and absolute
age of lavas. It is absolutely imperative to conduct the survey for the existing Gotjawal terrain and to implement
the customized management plan for conservation of each area.
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Table 1. Acreage comparison of the Gotjawal terrain in Jeju island (unit; km2).

Gotjawal Terrain Song (2000) Land Use Thematic Map (1997)
Gujwa-Seongsan 38.0 7.8
Jocheon 60.1 20.7
Aewol 20.6 35
Hankyeong 38.1 34.2
Andeok 12.9 10.7

Non-overlapped (Gyorae-Hannam, etc) -- *36.4
Total Acreage 169.7 113.3

*Excluded area in this study
Please note that the acreage was automatically calculated from GIS software, ArcGIS®.

Legend

|:| Gotjawal Lavas (Song, 2000) - Aewol
I:’ Gujwa-Seongsan - Hankyeong
- Jocheon - Andeok
- Gyorae-Hannam - Unclassified

Fig. 1. Distribution of the Gotjawal terrain in Jeju Island (Jeju Province, 1997).
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- Aa Lava Covered Zone

- Pahoehoe Lava Covered Zone
E Transitional Lava Covered Zone
[ Scoria Covered Zone

- Unclassified Lava Covered Zone

- Damaged Zone

Fig. 2. Classification of surface lava types in the studied Gotjawal terrain in Jeju Island. (a) Gujwa-Seongsan (b)

Jocheon (c) Aewol (d) Hankyeong (¢) Andeok.
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Table 2. Classification of surface lava types in the studied Gotjawal terrain (unit; km?).

Covered Zone Gujwa-Seongsan Jocheon Aewol Hankyeong Andeok
AaLava 3.93 14.35 3.10 25.66 9.34
Pahochoe Lava 3.17 3.44 0.16
Scoria 0.15 0.07 tr 0.01
Transitional Lava 0.23 1.32
Unclassified Lava 0.57
Damaged 0.66 2.53 0.29 6.49 1.34
Total Acreage 7.76 20.70 3.46 34.20 10.69

Abbreviation: tr; trace. Please note that the acreage was automatically calculated from GIS software, ArcGIS”.

(Jeon et al., 2012).
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Table 3. Average concentration (wt%) of major elements of lavas in the studied Gotjawal terrain.

Terrain Gujwa-Seongsan Jocheon

N* 17 5! 29 2
SiO, 49.60 (0.86) 51.10(0.35) 49.70 (1.02) 52.85(0.20)
TiO» 2.31(0.14) 2.28 (0.04) 2.30 (0.11) 2.01 (0.02)
AlLO; 14.74 (0.57) 15.81 (0.36) 15.41 (0.81) 14.69 (0.11)
MgO 7.39 (1.10) 5.38 (0.46) 6.31 (1.41) 5.66 (0.12)
Fe,O5' 12.00 (0.39) 11.42 (0.14) 12.48 (0.62) 11.70 (0.03)
MnO 0.16 (0.00) 0.15(0.01) 0.16 (0.01) 0.15 (0.00)
CaO 8.46 (0.57) 7.45(0.24) 8.05 (0.49) 8.58 (0.03)
Na,O 3.07 (0.29) 3.59(0.12) 3.36 (0.35) 3.03 (0.08)
K,O 1.39 (0.29) 1.86 (0.08) 1.37 (0.34) 0.70 (0.03)
P,0Os 0.47 (0.08) 0.56 (0.02) 0.47 (0.07) 0.26 (0.01)
Igloss -0.36 (0.34) -0.51 (0.29) -0.55(0.18) -0.29 (0.01)
Total 99.23 (0.33) 99.09 (0.32) 99.06 (0.26) 99.34 (0.11)
Terrain Aewol Hankyeong Andeok

N* 8 19 13’

SiO; 49.87 (0.57) 48.83 (0.90) 51.07 (1.37)

TiO, 2.16 (0.09) 2.43(0.12) 2.26 (0.20)

ALO; 15.87 (0.50) 14.22 (0.76) 15.76 (0.54)

MgO 5.95(0.62) 7.98 (1.13) 4.77 (1.26)

Fe,05' 11.83 (0.29) 12.37 (0.38) 11.94 (0.40)

MnO 0.16 (0.00) 0.16 (0.01) 0.16 (0.00)

CaO 8.03 (0.41) 8.74 (0.52) 7.23 (0.82)

Na,O 3.59(0.30) 2.96 (0.26) 3.84 (0.35)

K»O 1.63 (0.13) 1.47 (0.16) 1.89 (0.26)

P,0s 0.55 (0.05) 0.46 (0.05) 0.70 (0.10)

Igloss -0.28 (0.16) -0.43 (0.20) -0.38 (0.26)

Total 99.36 (0.13) 99.19 (0.21) 99.24 (0.35)

Total FeO as Fe,O5'. Analyzed by XRF at Korea Institute of Geoscience and Mineral Resources. Parenthesis denote
standard deviation (10). *Number of analyzed samples. 1: Yongnuni Orum Pahoehoe (Susan Gotjawal), 2: Buk
Orum Pahoehoe (Seonhul Gotjawal), 3: Byeongak Aa (Andeok Gotjawal).
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Fig. 3. Na,0+K,0) (wt%) vs. SiO, (wt%) plot of the volcanic rocks from boreholes and outcrops in the Gotjawal
terrain, Jeju Island. The fields show rock nomenclature schemes of Le Bas et al. (1986) with solid line from Irvine
and Baragar (1971) and dashed line from Macdonald and Katsura (1964), dividing alkalic rocks from sub-alkalic
rocks. Color codes for symbol: black; Gujwa-Seongsan, blue; Jocheon, green; Aewol, brown; Hankyeong and
Andeok. Abbreviation: ThA; tholeiitic andesite, ThB; tholeiitic basalt, TrnB; transitional basalt, AB; alkali basalt,

TB; trachybasalt, BtryA; basaltic trachyandesite.
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Table 4. “Ar-"Ar age dating result (plateau) of the subsurface lava cores from borehole and surface samples from
outcrop in/around the studied Gotjawal terrain (excerpt from Koh et al., 2013 including unpublished data).

Terrain Gujwa-Seongsan Jocheon
Well ID HD-3 JD-3 JD-3 ID-5 ID-5 WAS WAS WAS GYR GYR
Longitude 126.795303  126.856351  126.856351 126.799756  126.799756  126.660231 126.660231 126.660231 126.724872 126.724872
Latitude 33.508752  33.472928 33.472928 33.464627 33.464627  33.476223 33.476223 33.476223 33.427736 33.427736
Elev. (m) 112.2 100.2 100.2 200.8 200.8 311 311 311 342.6 342.6
Well depth (m) 260 252 252 430 430 350 350 350 491 491
Sample depth (m) 7 3 42 8 48 15 37 55 13 14
Rock Name TB BtryA AB TB TrnB TB TrnB TB ThB B
Age (ka) 53.2% 53* 57 58 53* 43 117 112 40%* 71
2 s.d. 11 66 17 19 82 23 36 22 144 11
% Ar 100 98.4 96.8 100 100 91.3 93.4 84 100 98
Stepsl 717 3/4 3/4 5/5 5/5 4/5 4/5 4/5 4/5 6/7
MSWD 218 0.23 0.26 0.57 2.70 0.79 0.03 0.78 0.04 0.32
Terrain Aewol Hankyeong Andeok
Outcrop ID JE17 AE09 SE05 JE24 JE18 JE20

Longitude 126.392696 126.380409 126.347324 126.251481

126.312394 126.333495

Latitude 33392162 33.420591  33.281790 33.335679  33.307632 33277297
Elev.(m) 520.0 325.0 200.0 115.0 235.0 165.0
Rock Name TB AB TB AB AB BtyA
Age (ka) 51.5 26.4 34.5 34.9 31.7 76.9
2s.d. 14.1 13.2 17.1 11.4 13.7 12.6
%>’ Ar 94.9 92.9 95 94 89.4 70
Steps' 6/7 6/7 4/5 6/7 5/7 3/7
MSWD 0.46 0.44 1.12 0.06 0.43 0.50

Samples irradiated at OSU TRIGA reactor for 6 hours at IMW power.
Neutron flux measured using FCT-3 biotite monitor (Renne et al., 1998). *: Data in use with caution
1. Plateau age includes % *Ar and number of steps in the plateau (steps in plateau / total steps)

Abbreviation of rock name is the same as in Fig. 3.
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Fig. 4. Variation of “Ar-* Ar absolute ages (with 2 SD)
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etal.,2013 including unpublished data). Abbreviation:
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