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The Widening of Fault Gouge Zone: An Example from
Yangbuk-myeon, Gyeongju city, Korea
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A fault gouge zone which is about 25cm thick crops out along a small valley in Yangbuk-myeon, Gyeongju city.
It is divided into greenish brown gouge and bluish gray gouge by color. Under the microscope, the gouges have a
lot of porphyroclasts composed of old gouge fragments, quartz, feldspar and iron minerals. Clay minerals are abun-
dant in matrix, defining strikingly P foliation by preferred orientation. Microstructural differences between bluish
gray gouge and greenish brown gouge are as follows: greenish brown gouge compared to bluish gray gouge is (1)
tich in clay minerals, (2) small in size and number of porphyroclasts, and (3) plentiful in iron minerals which are
mostly hematites, while chiefly pyrites in bluish gray gouge. Hematites are considered to be altered from pyrites in
the early-formed greenish brown gouge under the influence of hydrothermal fluids accompanied during the forma-
tion of bluish gray gouge that also precipitated pyrites. It is believed that the fault core including bluish gray gouge
zone and greenish brown gouge zone was formed by progressive cataclastic flow. In the first stage the fault core
initiates from damage zone of early faulting. In the second stage damage zone actively transforms into breccia zone
by repeated fracturing. The third stage includes greenish brown (old) gouge formation in the center of the fault core
mainly by particle grinding. In the third stage further deformation leads to the formation of new (bluish gray) gouge
zone while old gouge zone undergoes strain hardening. Consequently, the whole gouge zone in the core widens.
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zone)’t EQITHChester et al., 1993; FE-$-2F FHQ,
1998). ©=& TA] ZEHd(breccia zone)et BIAIH
(zouge zon))Z Frold 4 Qoo] wixhe) 91319}
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Fig. 1. Photograph of fault outcrop. A fault juxtaposing
sedimentary rock and granite runs in horizontal (right-left)
direction in the photograph. A gouge sample is taken from
central part of the fault.

Fig. 2. Photograph of gouge handspecimen. A boundary
between bluish gray (upper part) and greenish brown (lower
part) gouges is clearly distinguished. P foliation is oblique to
the boundary. Arrows represent sense of movement.
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Fig. 3. Microstructures of bluish gray gouge. (a) Opitcal
microscopic image. It contains a lot of old gouge fragments
which are elongated and divided into internal foliation-free
(OGf) and internal foliation-present((OGp) ones. Internal
foliation in the fragments is sometimes curved. P:P
foliation, Py: pyrite. F: feldspar. Crossed nicol. (b) Opitical
microscopic image of pyrite bands, which sometimes
surround euhedral to subhedral pyrite grains. Open nicol. (c)
Back-scattered electron image of opaque mineral. A single
opaque lump under the optical microscope is revealed in an
aggregate of pyrite(Fe) under BSE image. A variety of size
and shape of pyrite grains is believed to be generated by
particle crushing.
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Fig. 4. Microstructures of greenish brown gouge. (a) Optical
microscopic image. It has abundant clay minerals and
hematite(Hm). P foliattons are defined by alignment of clay
minerals and hematite bands. Crossed nicol. (b) Optical
microscopic image of hematite bands, showing gradational
color change from dark brown band (center) to yellowish
brown bands (both stdes of dark brown band). Open nicol.
(c) Back-scattered electron image showing hydrothermal
alteration textures along margins and cracks of pyrite (Py).
Take note of anhedral-irregular shape of hematite(Fe) and
relics of pyrite in hematite.
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Fig. 5. A boundary between bluish gray gouge on the right-
upper side and greenish brown gouge on the left-lower side
is clearly recognized. P foliation develops continuosly and
penetratively through both gouges. Y:Y shear, OG: old
gouge fragment, Hm: hematite, Py: pyrite, Qz: quartz.
Arrows represent sense of movement.
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Fig. 6. Conceptual sketch of fault core evolution. (a) Early faulting and formation of damage zone. (b) Formation of breccia
zone by repeated fracturing. (c) Formation of old(greenish brown) gouge zone by particle grinding. (d) Widening of gouge
zone by the addition of new(bluish gray) gouge zone. The diagram is not to scale.
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