n

Jour. Korean Inst. Mining Geol.
Vol. 8, No. 4, p.223-230 1975.

. Granites and Tectonics of South Korea*

Ok Joon Kim**

Ahstract

South Korea is divided tectonically into four segments. The Kyonggi-Ryongnam massif is
composed of Precambrian schists and gneisses and consititutes a base for the succeeding formatio-
ns. The Okcheon geosynclinal zone in the Kyonggi-Ryongnam massif strectches from southwest
to northeast diagonally across the peninsula in a direction known as the Sinian direction. Its
northeastern part is composed primarily of Paleozoic to early Mesozoic sedimentary formations
and the southwestern part of the late Precambrian Okcheon metamorphic series. The Kyongsang
basin occupies the southeast and southwest of the peninsula and is made up of a thick ‘series
of Cretaceous terrestrial sedimentary and andesitic rocks. A few small Tertiary ba.sins are scat-
tered in the eastern coastal area and in Cheju Island, and are composed of marine sedimentéry
and basaltic rocks.

Jurassic Daebo granites intrude the Kyonggi-Ryongnam massif and the Okcheon zone in the
Sinian direction, whereas late Cretaceous Bulkuksa granites are scattered randomly in the Kyo-

ngsang basin.

1. Geologic Provinces and Geologic Setting

South Korea is divided geologically as well
as tectonically into four provinces, namely the
Ryongnam-Kyonggi massif, the Okchon geosy-
nclinal zone, the Kyongsang sedimentary basin
and the Tertiary basin as shown in fig 1.

The geology of South Korea comprises all ge-
ological sequences from early Precambrian to
recent except the great break extending {rom
late Ordovician to early Carborniferous periods
in which no sedimentary formation is known to
be deposited in South Korea(table 1). -

The difference between the geological sequen-
ces summerized by Prof. Cheong and the pre-
sent writer lies mostly in the Precambrian geol-
ogy. The writer in collaboration with colleagues
and assistants has been studying on the Precam-
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#This is the paper delivered at the 3rd meeting of CPPP/
IGCP in San Diego California on September 22, 1975.

brian stratigraphy and Mesozoic granites, and
the results are summarized briefly as below alt-
hough the sequence is tabulated in the table 1.

1) Mesozoic granites: They were known “Yo-
unger Granites” and thought to be Cretaceous:
age, and so described in all earlier articles up
to 1970. The writer had differentiated the “Yo-
unger Granites” into the Jurassic and Cretaceous
granites, the former is named the Daebo granite
and the latter the Bulkuksa granite (1971c).
He also pointed out that the Daebo granite is
aligned in Sinian direction (NE to SW) across
the Korea peninsula in the Precambrian terrains,
whereas the Bulkuksa granite is distributed ran-
domly in the Mesozoic Kyongsang sedimentary
basin.

2) Precambrian geology: All the Precambrian
geology except the Yonchon and Okchon syste-
ms had been collectively named “granite gneiss
system” by all earlier workers. The writer has

also differentiated the granite gneiss system into-
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K : Kyonggi land

R : Ryongnam land

Op: Okchon paleogeosynclinal zone

On: Okchon neogeosynclinal zone

Ko: Kyongsang through in Okchon
zone

Kp: Kyongsang proper basin

Ky: Youngyang basin

Kv: Kyongsang volcanic zone

T : Tertiary basin

Fig. 1. Geological provinces of S. Korea.

-granite gneisses and many profer schist format-
ions, and tentatively correlated them as shown
in the table 1 (1963, 1969a, 1972). In the
Kyonggi massif, the Yonchon system is differe-
ntiated into three metamorphic complexes and
‘the other two complexes namely the Jangrak

and Chungsong groups have been newly establis-

*Ryongnam is the name of a district in Korea. Japa-
nese pronounced it “Reinan”. The tectonic segment
named by “Fukien-Reinan massif” appears so often in
the geological literatures that the writer is obliged to
point out at this proper opportunity that Ryongnam is
“the correct name and should be correctly used from
now on. Recently few Korean geolgists began to call
“Sobaeksan” instead of “Ryongnam”. Ryongnam has

been using for many years so that this name must also

‘be discarded. -

hed (1973). In the Ryongnam massif area the
Ryongnam and Yulri systems are differentiated
and tentatively correlated them to the metamor-
phic complexes in the Kyonggi massif, since no
enough age dating on them has been made so
as to correlated them exactly (1974).

Lying unconformably on the metamorphic co-
mplexes mentioned above is the Okchon system
which streches along the Sinian direction diag-
onally in the southwestern parts of the Okchon
The Okchon system, the

most controversial system as to its age and se-

geosynclinal zone.

quence among Korean geologists, is used to be
believed as the metamorphosed Paleozoic and
Mesozoic formations (T. Kobayashi, 1953; C. M.
Son 1969). The writer has, on the contrary,

concluded that the system was late Precambrian
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age (1968) and pointed out that the uppermost
member of the system (Hwanggangri formation)
was tillite origin (1969a) and it was supported
later by A.J. Reedman et al (1973).

The distribution of the geology of Korea is
very briefly summa?ized below (refer to the ge-

ologic and tectonic maps):
Kyonggi massif area: The Precambrian Yon-

chon system, Jangrak and Chunsong groups and
granite gneisses are widely distributed and the
Daebo granite is widespread along the Sinian
direction across the peninsula.

Ryongnam* massif area: The Precambrian
Ryongnam and Yulri systems, ‘granite gneisses
and Mesozoic Daebo granite are widespread.
The Daebo granite is also aligned along the Si-
nian Direction, but not so clear as in the Kyo-
nggi massif area.

Okchon Geosynclinal zone: Paleozoic to Meso-
zoic sedimentary formations are distributed in
the northeastern Neogeosynclinal zone and the
late Precambrian Okchon system in the south-
western Paleogeosynclinal zone. The Jurassic
Daebo and Cretaceous Bulkuksa granites are sc-
attered in both zones.

Kyongsang basin: Cretaceous Terrestrial sedi-
mentary formations and the associated volcanics
and tuffs are distributed, and the Cretaceous
Bulkuksa granite intrudes randomly into the se-
diments in the basin.

Tertiary basin: The Neogene sedimentary fo-
rmations and the associated basaltic flows are
distributed in the small Tertiary basins and Jeju
island off the peninsula. There also crop out
granites but no dating has been done so as to

designate them to the proper ages.

2. Tectonics and Related Granites

In the Kyonggi massif area two great uncon-
formities were recognized (O.J]. Kim, 1973)
and three unconformaties were also identified in
the Ryongnam massif area (0.]. Kim et al,

1963). The metamorphic rocks separated by"
these unconformities show a different degree of:
metamorphism and a different attitude of defor-
mation. Thus, the periods in which the metam

orphism and deformation took place in these-

areas can be catagolized into three periods (O.

J. Kim, 1972). Nontheless, it is uncertain as.
to their exact ages of episodes and whether or
not they could exactly be correlated each other
in both Precambrian terrains. This is the reason.
why the geologic structure of both Precambrian.
terrains is grouped as Pre-Triassic in age, bec-
ause the structural breaks in Korea are definitely -
known to have occurred in the end of Triassic-
(Songrim Disturbance), late Jurassic (Daebo
Orogeny), late Cretaceous (Bulkuksa Disturban--
ce) and mid-Tertiary (Yonil Disturbance). The-
generalized structural pattern is shown in the
fig. 3 where the Tertiary structure is not sho--
wn because of insignificance.

1) Pre-Triassic deformation

In the Kyonggi massif the foliation of the-
metamorphic complex even within the same sys-
tem as well as in the different systems bounded .
by unconformities is so diverse that generalizat-
jon can not be drawn. However, the prevailing:
ones trend NNW-SSE direction in the western
parts and NNE-SSW direction in the central to-
eastern parts of the massif. Four major faults.
trends to NNE-SSW direction but cut by the-
Daebo granite at the southwestern ends. There-
is no evidence that the foliation of the complex.
had been effected by the intrusion of the Daebo
granite. In the Ryongnam massif the foliation
is also very diverse, but changes to nearly NE-
SW direction toward the south-western parts and
cut slight-obliquely by the Jeomchon thrust.

2) Triassic deformaation (Songrim Distru--
bance)

In the Okchon Neogeosynclinal zone at east--
central region of South Korea, Paleozoic and

Triassic sedimentary formations are folded and”

»
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Province boundary
® Kyonggi land
® Ryongnam land
0, Okchon paleogeosynclinal zone
0, Okchon neogeosynclinal zone
K, Kyongsang proper basin
K, Kyongsang trough in Okchon zone
M Tertiary basin
Pre-Triassic fault
A Pyunggang fault
B Inje fault
C Hyonri fault
D Changchon fault
Triassic Deformation
Jongson syncline
Jungbongsan anticline
. Hamback syncline
Sobaeksan anticline
Yaulri syncline
6. Andong anticline

Do o o

Jurassic Deformation

7. Charyong anticline
r 8. Kongju syncline
9. Okchon anticline
10. Yongdong syncline
11. Dukyusan anticline
12. Kure syncline
13. Jirisan anticline
a. Okchon thrust
b. Bonghwajae thrust
¢. Jomchon thrust
d. Danyang fault
e. Pyongchang fault
. Samchok fault
g. Osipchon fault

"h-

Cretaceous-Tertiary Deformation
I Chugaryong rift
§ Yangsan fauit
M Tongrae fault
I Andong thrust
V Ilwolsan thrust

Boxm

Fig. 3. Geological provinces and structural map of S. Korea

sthe axis of folds trend west-northwesterly. This
deformation is thought to be caused by the So-
ngrim disturbance at the end of Triassic period,
+since the Jurassic sediments in the area have not
been affected by this deformational movement.
The western end of those folds are bent to
“the Sinian direction of Jurassic age. In the no-
rtheastern portion of the Ryongnam massif the
“trend of the Sobaeksan anticline, Yulri syncline
and Andong anticline is WNW in general, but
-it is guessed that they were modified by the
“Triassic deformation aithough they might be or-

iginally Precambrian structures.

3) Jurassic deformation (Baebo Orogeny)

The Jurassic deformation caused by the Daebo
orogeny wes taken place and continued from ea-
rly Jurassic to early Cretaceous (this was kno-
wn from the age dating of the Daebo granites).
This orogeny is the biggest one in Korea and
some of the preceing formations were severely
folded and faulted. The nature of the Daebo
orogeny is manifested by the distribution of the
Jurassic Daedong sedimentaryr formations and

the alignment of the Daebo granites which are
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well cropped out along Sinian direction in the
Okchon geosynclinal zone and its adjacent Pre-
cambrian terrains.

As shown in the tectonic map, four anticlin-
oriums and three synclinoriums run alternately
from the southern border of the Kyonggi massif
to the Ryongnam massif through the Okchon
zone. The Okchon thrusts are in the Okchon
zone, the Bonghwajae thrust bounds the Okchon
Paleogeosynclinal zone and Neogeosynclinal zone,
and the Jomchon thrust joined by the Bonghw-
ajae thrust bounds the Okchon zone and the
Ryongnam massif toward the southwest. These
anticlinoriums constitute major mountain ranges
and the younger sediments of Jurassic and Cret-
aceous periods scatter in the few isolated locati-
ons in the synclinorium areas.

4) Late Cretaceous to Tertiary deformation

Only minor folds are observed in the Cretac-
eous Kyongsang sedimentary basin although the
sedimentary formations in the basin show hom-
oclinal structure to the southeast in general. The
fragmentation of the basin caused by the post-
Bulkuksa disturbance resulted in forming of the
upthrust at Andong and Ilwolsan, which bound
the Precambrian basement and the Cretaceous
sediments. Along the Chugaryong rift valley
extruded the Cenozoic basalt flows which cover
the old river beds. High heat flows are checked
along the Yangsan and Tongrae faults (Chang,
1970).

5) Mid-Tertiary deformation (Yonil Distu-
rbance)

The great unconformity has been known to

exist between the lower and upper Miocene fo--
rmations. The lower formations are wildly fold--
ed whereas the upper ones exhibit no sign of de-
formation. The disturbance of mid-Miocene is.
known as the Yonil Distrubance.

6) Associated granites

The granites of various geologic time are clo-
sely associated with the orogenies in Korea. The-
ages and the occurrence of the Precambrian gr-
anites are not certain although they are relativ-
ely estimated as shown in the table 1. The Ju-
rassic Daebo granites, syntectonic plutons of the-
Daebo orogeny, iniruded along the Sinian dire-
ction in the cores of the Okchon folded moun-
tain belts and in the Kyonggi-Ryongnam Preca-
mbrian land mass (fig. 2).

At the end of Cretaceous and probably exte-
nded into early Tertiary the Bulkuksa granites:
and the associated acidic intrusives intruded in
the Kyongsang basin area and the adjacent Ok-
chon zone as small stocks without any pronou--
ncing deformation.

The granites of the Post-Chosun (mid-Paleoz-
oic) and the Songrim disturbance(late Triassic)
are expected to exist. In fact the granites of
these periods were reported in North Korea rec-
ently but not discovered in South Korea thus far..
The granites of the Yonil disturbance (mid-Te-
rtiary) are also expected to exist but no age da-
ting has been done enough to find them. The:
relation of the plutons to various orogenies in
South Korea is summarized in the table 2 and
the distribution of the granites of Jurassic and
Cretaceous ages are shown in the figure 2.
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Table 2. Orogenies and associated igneous rocks in South Korea.
Orogeny Periods Granites Other Igneous Rocks
Yonil disturbance mid-Tertiary unknown basalt, rhyolite

Bulkuksa disturbance

late Cretaceous-early
Tertiary

Bulkuksa granites

rhyolite, andesite
basalt

Daebo orogeny

Jurassic-early

Daebo granites

hornblendite, andesite

Cretaceous
Songrim disturbance late Triaassic unknown unknown
Post-Chosun late Ordo. early unknown unknown
disturbance Carb.
Post-Sangwon end of Precambrian unknown unknown
disturbance
Taeback (Chunsong) early late- granite gneisses, amphibolite (?)
disturbance Precambrian (?)
Ryongnam (Jongrak) early mid- granite gneisses serpentinite ()
orogeny Precambrian (?) ‘
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