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Geological Characteristics and Heat Flow Relationship in South Korea
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The purpose of this study is to analyze the geothermal anomaly based on the relationship between heat flow val-
ues and geologic settings in South Korea. For this, a total of 247 heat flow data was constructed to spatial data-
base and the spatial database was overlaid with 1 : 1,000,000-scale digital geologic map using GIS. As the result,
the average of heat flow is 64+14 mWm™ in South Korea. In the lithological aspect, the area of sedimentary rock
shows high heat flow of 74 mWm™, sedimentary/volcanic rock area 62 mWm™, plutonic rock area 63 mWm™ and
metamorphic rock area 61 mWm™2 In the geologic time sequence, the Cenozoic strata has 91 mWm™2, the Meso-
zoic and Paleozoic strata 65 mWm™, the Proterozoic strata 55 mWm™ and the Archean strata 61 mWm™2.

Key words : Geothermal, Heat flow, GIS, Lithology, Geological time
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Table 1. Thermal property statistics in the continental areas (after Stein, 1995).

Theraml property Symbol Range
Heat flow do 0~125 mWm'?
Vertical temperature gradient dT/dy 10~80°Ckm™!
Thermal conductivity of continental sediments Ky 1.0~5.0 Wm™°K!
Heat generation H 0~8x10°% Wm
Specific heat C 0.85~1.25 kikg ™' oC"!

Density of crustal rocks and lithosphere

p 2,200~3.400 kgm™*
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2.31 Plagioclase Gneiss
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2.46 Potassium Fedspar Gn.

3.03 Granite Gneiss

3.18 Amphibolite Gneiss
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245 ¥ not orierted)
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—— -
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2.29 )
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— * 1 Dolomite
4.05 X
— - 1 Anhydrite
400
= * — Salt
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+e—— Coal »
7 T T T T i j i 1 . L
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Fig. 1. Thermal conductivity of different rocks at room temperature according to Cermak and Rybach, Kappelmeyer and

Haenel (Zoth and Haenel, 1988).

AgzdA EE v AFe A7 UIE A 24935 (Sn), IAE ZE (longitude, lattitude), LA
Z 7lel \EEY TS o] &3} 9] aZ‘jE_x_(thermal conductivity), A|-273A}(thermal
A5 golEo] 758 7t xi5e] Y¥Us, gradient), L% (heat flow), 52| &3] (reference)
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Fig. 2. Location map of heat flow measurements in South
Korea.
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Table 2. Average heat flow values with respect to geologic settings.

Sivag 397

No. Gg‘;flllobi‘lc No. of (mvgfn 5 SD. (;’Z:’tizg‘: Rock type Stratigraphic Units

1 Q3 - - - Cenozoic Sed./Vol. Pumice, Marine Sediments

2 Q2 - - — Cenozoic Volcanic Basalt, Volcanic rocks, Trachytes

3 Ql - - - Cenozoic Volcanic Basalt, Trachytes

4 N 2 91 10 Cenozoic Sedimentary  Yeonil Gp.

5 P(T) - - - Cenozoic Sed./Vol. Janggi Gp.

6 Pgr - - - Cenozoic Plutonic Namsan Granite

7 K3 23 62 14 Mesozoic Sed./Vol. Yucheon Gp.

8 K2 17 75 11 Mesozoic Sedimentary Hayang Gp., Neungju Gp., Jinan Gp.

9 K1 1 71 - Mesozoic Sedimentary  Sindong Gp.

10 KO - - - Mesozoic Sedimentary Myogog Fm.

11 Kgr 18 64 8 Mesozoic Plutonic Bulgugsa granite

12 Jgr 101 64 14 Mesozoic Plutonic Daebo Granite

13 Jerl 10 60 5 Mesozoic Plutonic Foliated Granite

14 I 4 87 20 Mesozoic Sedimentary Daedong Gp.

15 Tgr 6 54 9 Mesozoic Plutonic Hesan Comp.

16  P-T 2 67 3 Paleozoic Sedimentary  Pyeongan Gp.

17 C 3 67 7 Paleozoic Sedimentary  Pyeongan Gp.

18 D 1 59 - Paleozoic Sedimentary  Rimjin Gp.

19 S 1 87 - Paleozoic Sedimentary Hoedongri Fm.

20 (6] 3 65 14 Paleozoic Sedimentary ~ Great Limestone Gp.

21 E 4 63 9 Paleozoic Sedimentary  Yangdug Gp.

22 PALv - - - Paleozoic Volcanic Paleozoic Basic Volcanic Rocks

23 Og3 1 60 - Paleozoic Metamorphic  Ogcheon Gp.

24 Og2 8 62 18 Paleozoic Metamorphic Ogcheon Gp.

25 Ogl 4 68 23 Paleozoic Metamorphic  Ogcheon Gp.

26 PR3 - - - Proterozoic  Metamorphic Taen Fm.

27 PR2 - - - Proterozoic  Metamorphic  Yeoncheon Gp., Jangrag-Euiam Gp.

28 PRI 2 50 2 Proterozoic  Metamorphic  Seosan Gp., Yuli Gp.

29 PRgr 1 65 - Proterozoic  Plutonic Buncheon Granite, Hongjesa Granite,

Sancheong Anorthosite(PRan), Seosan granitic gn.

30 AR3 5 62 12 Archean Metamorphic Porphyroblastic Gneiss

31 AR2 5 61 12 Archean Metamorphic ~ Granitic Gneiss

32 ARI 25 60 15 Archean Metamorphic  Gneiss, Migmatitic Gneiss
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Heat Flow Number of Standard . . Heat Flow Number of Standard
Rock type mWm?)  data deviation Geologic settings (mWm2) data deviation
Sedimentary 74 38 14 Archean 61 35 14
Sedimentary/Volcanic 62 23 14 Proterozoic 3 3 8
. Paleozoic 65 27 14
Plutonic 63 135 12 Mesozoic 65 180 14
Metamorphic 61 51 15 Cenozoic 91 2 10
80 100
90 I
B 80
£ I .
708 § 0 A
E E O 7 :
£ E o ‘
g 65; z 50| V/ /
w i 40} ;
T 60} ® i 4
£ 2% :
55| 20 |
3 10+
50 - ~ J 4] i
Sed.  Sed/Vol. Plutonic  Meta. Archean Proterozoic Paleozoic Mesozoic Cenozoic
Rock Type Geoloigc time
Fig. 4. Result of average heat flow values of rock types. Ag. 5. Average value heat flow values with geologic settings.
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Fig. 6. Map of the temperature logging sites in the Cenozic area.
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Fig. 7. Temperature-depth profile of 11 boreholes in the
Cenozoic area.
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Table 3. Global average heat flow values (after Pollak et al., 1993) and South Korea data according to geologic settings.

Global data South Korea data
Geologic time and Rock type Average heat flow Number of Average heat flow SD Number of

(mWnm?) Data (mWm?) . Data
Subaqueous continental undifferentiated
(lakeg, continental shelf and slope) 777%53.6 295
Cenozoic sedimentary and metamorphic 63.9+27.5 2912 91 10 2
Cenozoic igneous 97.0+66.9 3705
Mesozoic sedimentary and metamorphic 63.7128.2 1359 70 16 45
Mesozoic igneous 64.2+28.8 1591 63 12 135
Paleozoic sedimentary and metamorphic 61.0+30.2 403 65 14 27
Paleozoic igneous 57.5+20.5 1810
Proterozoic 58.3123.6 260 55 8 3
Archean 51.5+25.6 963 61 14 35
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