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Abstract: Precambrian metamorphic rocks of Yeongyang-Uljin area, which is located in the eastern part
of Sobaegsan Massif, Korea, are composed of Pyeonghae, Giseong, Wonnam Formations and Hada leuco
granite gneisses. These show a zonal distribution of WNW-ESE trend, and are intruded by Mesozoic
igneous rocks and are unconformably overlain by Mesozoic sedimentary rocks. This study clarifies the
deformation history of Precambrian metamorphic rocks after the formation of gneissosity or schistosity on
the basis of the geometric and kinematic features and the forming sequence of multi-deformed rock
structures, and suggests that the geological structures of this area experienced at least four phases of
deformation i.e. ductile shear deformation, one deformation before that, at least two deformations after that.
(1) The first phase of deformation formed regional foliations and WNW-trending isoclinal folds with
subhorizontal axes and steep axial planes dipping to the north. (2) The second phase of deformation
occurred by dextral ductile shear deformation of top-to-the east movement, forming stretching lineations of
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E-W trend, S-C mylonitic structure foliations, and Z-shaped asymmetric folds. (3) The third phase
deformation formed E-W trending open- or kink-type recumbent folds with subhorizontal axes and gently
dipping axial planes. (4) The fourth phase deformation took place under compression of NNW-SSE
direction, forming ENE-WSW trending symmetric open upright folds and asymmetric conjugate kink folds
with subhorizontal axes, and conjugate faults thrusting to the both NNW and SSE with drag folds related
to it. These four phases of deformation are closely connected with the orientation of regional foliation in
the Yeongyang-Uljin area. 1st deformation produced regional foliation striking WNW and steeply dipping
to the north, 2nd deformation locally change the strike of regional foliation into N-S direction, and 3rd and
4th deformations locally change dip-angle and dip-direction of regional foliation.

Key words: Sobaegsan Massif, Yeongyang-Uljin area, Precambrian metamorphic rocks, deformation his-

tory, ductile shear deformation
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Fig. 1. (a) Index map showing the tectonic locality (arrow mark) of the study area. B:Bonghwa, Bu:Busan, G:Gwangju,
Ga:Gangneung, J:Jeomchon, Ja:Janggunbong, Je:Jeonju, Mo:Mokpo, S:Sunchang, Se:Seoul, W:Wando, Y:Yecheon,
Ye:Yeongkwang, SSZ:Sunchang shear zone, YSZ:Yecheon shear zone[adapted from KIGAM(1995) and Kang et al.
(1997)]. (b) Geological map of the study area [modified from Kim er al. (1963)].
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Fig. 2. (a-c) Outcrop photographs of major D1 structures in the study area. (a-b) Isoclinal F1 folds (a: less tight form,
b: more tight form). The SO foliation of limb parts in the more tight form is completely transposed into the axial plane
of F1 fold (F1Ap) and forms the S0-1 composite foliation. (¢) Orientation relation between F1 fold axis (F1Ax) and
stretching lineation (St.Ln.) on the S0-1 composite foliation. (d) Stereoplot of major structural elements related to F1
folding (F1Ax, F1Ap, S0} and stretching lineation (St.Ln.) in the same outcrop, (a) and {(c). p: poles. Lower-hemisphere

equal-area projection.
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Fig. 3. (a) Orientations of (1) bedding plane in the Mesozoic sedimentary rocks, and of (2-4) D1 structural elements in
the Precambrian metamorphic rocks. (b) Density map of poles(p) to S0-1 foliation in the Precambrian metamorphic

rocks. Lower-hemisphere equal-area projection.
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Fig. 4. (a-b) Outcrop photographs of major D2 struc-
tures in the study area (a: L2 stretching lineation, b:
tight asymmetric ¥2 fold). The asymmetry of F2 fold,
which can be described as Z-shaped, reflects dextral
shear-sense (top-to-the east shearing of S0-1 foliation). (c)
Stereoplot of major structural elements related to F2
folding in the (b) outcrop. Note: the outcrop of Fig. 4b
is the same as that of Fig. 2a and 2c. p: poles. Lower-
hemisphere equal-area projection.
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Fig. 5. (a) Orientations of (1) S0-1 composite foliation and (2-5) D2 structural elements in the Precambrian metamor-
phic rocks. (b) Density map of L2 stretching lineation (St.Ln.). (c) Stereoplots of F2 structural elements (F2Ap and
F2Ax) and mylonitic foliation (Sp: S-surface). p: poles. Lower-hemisphere equal-area projection.
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Fig. 6. Major D2 shear-sense indicators observed in the
plane which is parallel to L2 stretching lineation and
perpendicular to the S0-1 foliation. (a) o-type asymmet-
ric tails of feldspar porphyroclasts. (b) S-C structure in
the outcrop. (¢) S-C microstructure in the thin section.
All indicators reflect dextral shear-sense (top-to-the east
shearing of S0-1 foliation).
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Fig. 8. Outcrop photographs of major D4 structures in the study area. (a) Upright open fold. (b) Asymmetric conjugate

kink fold. (¢) Thrust fault developing along the axial plane of conjugate kink fold. (d) Drag fold accompanied with con-
jugate thrust faulting.
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area projection.
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