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Geological structure of the Ogcheon metamorphic zone
in the Busan area, Korea: a new geodynamic model
to the Heart-shaped Busan gneiss complex
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Abstract: The Busan area in the northeastern part of the Ogcheon metamorphic zone, Korea, consists
mainly of Precambrian Busan and Bakdallyeong gneiss complexes, Ogcheon metamorphic rocks and
Mesozoic granitoids. The Busan gneiss complex shows Heart-shaped distribution laying down eastward,
and is surrounded by the Ogcheon metamorphic rocks in the central part of the Busan area. In this study
structural examination on the main constituent rocks (Busan gneiss complex and Ogcheon metamorphic
rocks) was conducted to clarify the geological structure of the Ogcheon metamorphic zone in the Busan
area, It indicates that the geological structure was formed at least by three phases of deformation. (1) D1
defomation: the formative period of the structural units of WNW trend (Sanjeotco, Busan-II, Busan-I, and
Chungju nappes) and the mylonitic foliations related to the compression of NNE-SSW direction, (2) D2
deformation: the differential E-W shortening and N-S extension period of the structural units of WNW
trend related to the compression of E-W or WNW-ESE directions, (3) D3 deformation: the formative
period of the kink or open folds of E-W trend related to the compression of N-S direction in the eastern
and southern parts of Busan area where the structural units of N-S or NNE trends reoriented owing to the
intense D2 deformation were developed. These three phases of deformation are closely connected with the
distribution of the structural units and the Heart-shaped Busan gneiss complex laying down eastward, and
in this paper a new geodynamic model to the Heart-shaped Busan gneiss complex is suggested: D1 defor-
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mation-the zonal distribution of WNW trend with a constant width, D2 deformation-the formation of con-
vex wedges northeastward and southward, D3 deformation - the formation of concave wedge westward.

Key words: Ogcheon metamorphic zone, geological strurcture, differential E-W shortening, Heart-shaped

Busan gneiss complex, geodynamic model
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Fig. 1. Geological map showing the locality of the Ogcheon zone of the Busan area [adapted from Kang(1994)]. A: cover
rocks of the Busan gneiss complex (South Gyeonggi type of Precambrian basement), B: cover rocks of the Bakdallyeong
gneiss complex (South Gyeonggi type of Precambrian basement), C: Sanjeoteo nappe, D-E: Chungju nappe (D: Jori
subnappe, E: Jideungsan subnappe), F: Gyemyeongsan nappe.
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Fig. 2. Geological map of the Busan area and its exten-
sion in the eastern and southern areas [compiled from
Jecheon (J) and Hwanggangni (H) sheets (1: 50,000)]. 1:
Precambrican Busan gneiss complex, 2: Precambrican
Bakdallyeong gneiss complex, 3-7: Ogcheon Supergroup
(3: calcareous rocks, 4: quartizites, 5: basic rocks, 6:
Munjuri, Myeongori and Seochangni Formations, 7:
Hwanggangni and Bungnori Formations), 8: Mesozoic
granite. B: Baekseok, Bd: Bangdae, Bh: Bangheungni,
Bs: Busanni, Ja: Jeongam, Ji: Jiri, Js: Jangseonni, So:
Sonni,
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Fig. 3. Geological map of the Busan area. Bs.gn.c.: Pre-
cambrican Busan gneiss complex, Bdl.gn.c.: Precambri-
can Bakdallyeong gneiss complex. B: Baekseok, Bd:
Bangdae, Bh: Bangheungni, Bl: Ballakdong, Bs:
Busanni, Dd: Dandonni, He: Hacheonni, Ja: Jeongam,
Ji: Jiri, Js: Jangseonni, Sb: Sabang, So: Sonni. Fault
with arrows at both ends: boundary fault of Boeun unit
and Iwharyeong unit (Cluzel ef al., 1990, 1991).
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Fig. 4. Geological units of the Ogcheon metamorphic
zone in the Busan area [modified from Kang(1994)]. 1-
2: Bakdallyeong gneiss complex (1) and its cover rocks
(2), 3-4: lower unit (3) and upper unit (4) of the Sanjeo-
teo nappe, 5-6: lower unit (5) and upper unit (6) of the
Busan-II nappe, 7-8: Busan-I nappe [Busan gneiss com-
plex (7) and its cover rocks (8)], 9-10: lower unit (9) and
upper unit (10) of the Chungju nappe, 11: Mesozoic
granites, 12: alluvium.
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Fig. 5. Photographs of rock structures related to D1
deformation in the Busan area [(a, c, d): Ogcheon meta-
morphic rocks, (b, e, f, g): Busan gneiss complex]. (a) SO
lithologic layering and S1 foliation in the metapelitic
rocks (western domain). (b) Mylonitic foliation in the
banded gneiss (western domain). (c) Stretching lineation
(L1) in the quartzite (eastern part of southern domain).
(d) Sheath-type fold in the metacalcareous rocks (eastern
domain). (e) A-type isoclinal fold (F1) refolded by open
fold (F2) (S2: its axial plane, L2: its axis) in the banded
gneiss (western part of southern domain). (f) Extensional
crenulation cleavage (e.c.c.) in the banded gneiss (note:
dip-shearing on mylonitic foliation in the western
domain). (g) Bookshelf-sliding structure in the augen
gneiss (note: strike-shearing on mylonitic foliation in the
southern domain).
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Fig. 6. Stereoplots of structural elements related to D1
(a-b), D2 (c-d) and D3 (e-f) deformations in the Busan
area. (a) Poles to S1 foliation (triangles: Busan and
Bakdallyeong gneiss complexes, squares: Ogcheon meta-
morphic rocks, great circle: n-circle, star: 7m-axis, and
contours: 1-3-5-7-9% per 1% of area). (b) L1 lineation
(circles: Busan and Bakdallyeong gneiss complexes,
crosses: Ogcheon metamorphic rocks, and contours: 1-3-
9-15%). (c¢) Poles to S2 foliation (contours: 1-3-6-9%).
(d) L2 lineation (contours: 1-3-6-9-15%). (e) S3 foliation.
(f) L3 lineation. Equal-area, lower-hemisphere projec-
tion.
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Fig. 7. Photographs of rock structures related to D2 deformation in the Busan area [(a, b, d, e): Ogcheon metamorphic
rocks, (c): Busan gneiss complex]. (a) Crenulation cleavage (S2) and crenulation lineation (L2) overlapped on the S1 foli-
ation of the metapelitic rocks (western domain). (b) Intersecting relation of stretching lineation (L1) and crenulation lin-
eation (L2) in the metapelitic rocks. (c) F2 open fold in the metapsammitic gneisses (western part of southern domain).
(d-e) F2 tight fold in the quartzites (eastern part of southern domain).
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Fig. 8. Photographs of rock structures related to D3 deformation in the Ogcheon metamorphic rocks of Busan area. (a)
F3 kink fold in the metapelitic rocks (eastern domain). (b-c) F3 open fold refolding F2 tight fold in the metacalcareous
rocks (eastern part of southern domain) (F1Ap., F2Ap., and F3Ap. are the axial planes of F1, F2, and F3 folds, respec-

tively).

Fig. 9. Diagram of the division of structural domains in
the Busan area. W: western domain (Fig. 10), S: south-
ern domain (Fig. 11), E: eastern domain (Fig. 12), N
northern domain (Fig. 13), NE: northeastern domain
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Fig. 10. Orientation (a) and stereoplots (equal-area,
lower-hemisphere projections) (b-d) of D1-D2 structural
elements in the western domain of Busan area. Triangles
and circles: Busan gneiss complex. Squares and crosses:
Ogcheon metamorphic rocks.
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Fig. 11. Orientation of D1-D3 structural elements (a)
and stereoplots (equal-area, lower-hemisphere projec-
tions) of D1-D2 structural elements (b-d) in the southern
domain of Busan area. Triangles and circles: Busan
gneiss complex. Squares and crosses: Ogcheon metamor-
phic rocks.
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Fig. 12. Orientation of D1-D3 structural elements (a)
and stereoplots (equal-area, lower-hemisphere projec-
tions) of D1-D2 structural elements (b-d) in the eastern
domain of Busan area.
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Fig. 13. Orientation of D1-D2 structural elements (a)
and stereoplots (equal-area, lower-hemisphere projec-
tions) of D1 structural elements (b-c) in the northern
domain of Busan area. Triangles and circles: Busan and
Bakdallyeong gneiss complexes. Squares and crosses:
Ogcheon metamorphic rocks.
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Fig. 14. Orientation of D1-D3 structural elements (a)
and stereoplots (equal-area, lower-hemisphere projec-
tions) of D1 structural elements (b-c) in the northeastern
domain of Busan area. Triangles and circles: Busan and
Bakdallyeong gneiss complexes. Squares and crosses:
Ogcheon metamorphic rocks.
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zone in the Busan area and its extension in the eastern
and southern areas [based on the data of Lee and Park
(1965), Kim ¢t al. (1967), Kang(1994)}. 1-2: Bakdallyeong
gneiss complex (1) and its cover rocks (2), 3: Joseon
supergroup, 4: Sanjeoteo nappe, 5: Busan-II nappe, 6-7:
Busan-I nappe [Busan gneiss complex (6) and its cover
rocks (7)), 8: Chungju nappe, 9;: Mesozoic granites.
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Fig. 17. Schematic diagram illustrating the deformation history of the constitutent rocks in the Busan area and its

extension in the eastern and southern areas.
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