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A Study on the Relationship between Stream Patterns
and Geologic Structures in South Korea

Kim, Kyu Han* and Kim, Wan Sook*

ABSTRACT : Drainage patterns were investigated to interpret the unknown geologic structure and geomorphic history in
South Korea. Dendritic and rectangular patterns are most prominent ones developed in the granitic and sedimentary
terrain. Drainage density ranges from 0.47 in the Nakdong river basin to 0.31 in the South Han river basin. Fine drainge
texture is appeared in the Nakdong basin characterized by sedimentary beds of Mesozoic age, and coarse one are in the
South Han river basin where Precambrian metamorphic rocks are dominated. Geological structures interpreted by stream
pattern analysis are reasonally good agreement with the result by lineaments analysis and geological mapping.
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Table 1. Drainage density of some drainage basin in South Korea.

Total length of Basin area  Basin density

Basins Stream (Y Lkm) (A : km) (L/A)
Nakdong river basin 10,819.5 23,000 0.47
Somjin river basin 1,258,75 3,450 0.36
Younsan river basin 1,165.25 3,300 0.35
Kum river basin 4.100.5 10,500 0.39
S.Han river basin 4,380.75 14,000 031
N.Han river basin 4,085 11,200 0.36

Average 037

o $ARE F2 e A %

Fig. 1.0. Drainage basin (right) and tectonic zone (left, afier 1% g s 9l u i
Kim, 1980) maps in South Korea. 1. Gyeonggi massissf, 2. sl @ A 28 7 trellis 32 2 42 5Hot
Gongju trougl_), 3a. Okcheon miogeosyncline, 3b. Ok.cheon o] uheala ok 48] 2Re] ulake Balg A B
paleogeosyncline, 4a. Youngnam (Taebagsan) massif, 4b. .

Youngnam (Jirisan) massif, 5. Youngdong-Kwangju trough, Aol Aok e] NW-SE wlsbo|x o wpeho] 2402 13 8}
6. Gyeongsang basin, 7. Yeounil basin, D1. North Han river o] o s 9t

basin, D2. South Han river basin, D3. Kum river basin, D4.
Somijin river basin, DS. Youngsan river basin, D6. Nakdong o
river basin. 32 A =X
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Fig. 1.b. Drainage texture of South Korea A XY FAUT



HEY FARED A A7z e B3 A7 595

u
g 50"

[N L

Fig. 2. Drainage textures (left) and geological structure (right)
interpreted by stream pattern in the North Han river basin.
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Fig.3. Stream patterns (left) and geological structure (right)
deduced by stream pattern analysis in the Nakdong river
basin.

Table 2. Drainage density of eight geological provinces, South Korea.

) 3 Total length Area (,)f Drainage den-

Tectonic provinces tectonic . .
. of stream . sity of tectonic
(Kim, 1980) (ZL : km) provinces prevince
: (A : km?)
Gyeongg massif 14,020.25 35,000 0.40
Ogcheon paleogeosyncline 2,721.75 9,000 0.30
Ogcheon neogeosyncline 2,269.75 6,500 0.35
Yongdong-Kwangju trough 2927.75 5,500 0.39
Yongnam (Taebaegsan) 2,144.75 5,500 0.39
massif

Yongnam (Jirisan) massif 4,360 11,500 038
Gyeongsang basin 9,089.50 29,900 0.30
Yeonil basin 808 1,800 0.45

Average 0.37
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Fig. 4. Directions of geological structure deduced from the
stream pattern analysis (left figure) and those detected by
geologic mapping (right figure) for some drainage basin in
South Korea. A; South Han river basin, B; North Han river
basin, C; Kumkang river basin, D; Youngsan river basin,
E; Somjin river basin, F; Nakdong river basin, G; entire
stream basin.
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Fig.5. Geological structure deduced from drainage pattern
analysis.
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Table 3. Characteristic of some drainage basins in South Korea.

Geologic structure trend

Name of basin Lithology Fault trend deduced from Dram'a B
. density
drainage pattern
Nakdong river basin Gyeongsang supergroup NNE-SSW NNE-SSW 047
Jurassic and Cretaceous granites NNW-SSE NNE-SSW ’
Somjin river basin Precambrian metamorphic rocks NNE-SSW NNE-SSW
0.36
NE-SW
Youngsan river basin Tertiary groups, Gyeongsang NE-SW NW-SW 035
group (igneous rock) ’
Kum river basin Precambrian metamorphic rocks NNE-SSW, NE-SW
0.39
Ogcheon group
S.Han river basin Precambrian metamorphic rocks NNE-SSW NW-ES 031
Ogcheon group ’
N.Han river basin Precambrian rocks, Jurassic and NNE-SSW NE-SW 036

Cretaceous granites NE-SW NW-SE
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Fig.6. Cartesian histogram of lineament and fault (Kang, 1979) and geological structure deduced from the drainage
pattern in South Korea.

Table 4. Characteristics of some geotectonic zones in South Korea,

Geologic structure trend

Name of basin Lithology Fault trend deduced from Dram'a ge
. density
drainage pattern
Gyeonggi massif Precambrian rocks NNE-SSW NNE-SSW 0.40
Jurassic and Cretaceous granites ’
Ogcheon paleogeo- Low metamorphic rocks NNE-SSW NNE-SSW 030
sycline NNE-EES ’
Ogcheon neogeo- Paleozoic sedimentary rock NNE-SSW NW-ES 035
sycline ’
Yongnam massif Precambrian rocks rock NNE-SSW NNE-SSW 039
(Taebagson block) Jurassic granites WNW-ESE WAW-ENE ’
Youngnam massif Precambrian rock NNE-SSW NW-ES 038
(Jirisan block) Jurassic and Cretaceous granites WNW-ESE ’
Gyeongsang basin Gyeongsang Supergroup NNE-SSW NW-ES 030
Cretaceous granites NW-ES ’
Tertiary group
Yeonil basin Tertiary group and NNE-SSE 045
Gyeongsang supergroup NE-SW ’
Youngdong-Kwangju Gyeongsang Supergroup NNE-SSW NNW-EES 037
trough Cretaceous granites NNW-SSE ’

Tertiary groups
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