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This paper describes the internal structures and K-Ar ages of fault gouges collected from the
Dongnae fault zone. This fault zone is intermally zoned and occurs in the multiple fault cores. A fault
core consists of thin gouge and narrow cataclastic zones that are bounded by a much thicker damage
zone. Intensity of deformation and alteration increases from damage zone through cataclastic zone to
gouge zone. It is thought that cataclasis of brittle deformation was the dominant strain-accomodation
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mechanism in the early stage of deformation to form the gouge zone and that crushed materials in the
regions of maximum localization of fault slip subsequently moved by cataclastic flow. Deformation
mechanism drastically changed from brittle processes to fluid-assisted flow along the gouge zone as the
high porosity and permeability of pulverzied materials during faulting facilitated the influx of the
hydrothermal fluids. Subsequently, the fluids reacted with gouge materials to form clay minerals.
Fracturing and alteration could have repeatedly taken place in the gouge zone by elevated fluid
pressures generated from the reduction of pore volume due to the formation of clay minerals and

precipitation of other materials. XRD analysis revealed that the most common clay minerals of the

gouge zones are illite and smectite with minor zeolite and kaolinite. Most of illites are composed of
IMd polytype, indicating the products of hydrothermal alteration. The major activities of the Dongnae
fault can be divided into two periods based upon K-Ar age data of the fault gouges : 51.4~57.5Ma and
40.3~436Ma. Judging from the enviromental condition of clay mineral formation, it is inferred that the
hydrothermal alteration of older period occured at higher temperature than that of younger period.
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Fig. 2. A fault core bounded by damage
zones on both sides.
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Fig. 3. Photomicrographs of the fault gouge
derived from sedimentary rocks of the
Hayang Group. (a) Well-developed
clay foliation in the matrix of the
gouge, defined by parallel alignment
of clay flakes and distinguished by
uniform extinction. A porphyroclast
enclosed by clay minerals in central
part shows a weak pressure shadow at
the boundaries of low normal stress.
Scale bar is Tmm. (b) Subrounded to
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rounded porphyroclasts of which bou-
ndaries are commonly concentrated
with opaque minerals, indicating the
fluid dissolution and grain size reduc-
tion. Scale bar is 0.2mm. Plane
polarized light. (c) Interrelationship
between internal clay foliation(Si) in
porphyroclast and external clay
foliation(Se) in matrix. The Si is
discontinuous with Se. Scale bar is
Tmm.
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Fig. 4. Phatomicrographs of fault gouge of

acidic volcanic rock. Scale bar is
0.2mm. (a) Internal foliation(Si) in a
porphyroclast  is  continuous  with
external foliation{Se) in the matrix. (b)
Anastomosing  network  texture  of
composite planar fabrics formed from
the intersections of R1 with Y shears.
{c) Chaotic folding due to local
disturbance in clay-rich matrix after
the formation of composite planar
fabrics.
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the fault

of
gouge of a micrographic granite of

Fig. 5. Photomicrographs

the Bulguksa Granites. (a) The
porphyroclasts are partly to compl-
etely altered to clay minerals of
which original margins are often
recongnized by thin rectangular
enclosure of earlier-formed clay
minerals. Scale bar is 0.2mm. (b)
Replacement of feldspar by clay
minerals. Scale bar is 0.06mm. (c)
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Fracturing of pophyroclasts. Trans-
granular fractures do not extend to
matrix, which are filled with clay
minerals produced by hydrothermal
alteration. Scale bar is Tmm.
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Table. 1 X-ray diffraction data of fault gouges

Jehilz 9ok E 15Bsd AHAAH g s
202 Audn gE AL IR AYARY

Jol7t 456Mas HjFal Sloh

and their K-Ar ages.

Sample Mineral Tite A/ Ar'™
No. Host rock Color assemblage IC jd (A) polytype K20(%) ArT (ppm) Age(Ma)
10Msd | Hayang Group gray 1» Q> Pr 048 | 1009 | IMd>95% 6.820 0.758 002762 | 57.5+14
15Bsd | Hayang Group yellowish brown| Sm>» Ze> Q, Il 0.38 | 1002 | IMd>9%% 0.903 0.195 0.002550 | 40.3%14
1Ggr Bulguksa Granites| dark brown Sm>» Q> Ze> 11| 051 102 | IMd>95% 1.664 0.485 0.006008 | 514+1.3
4Ygr Bulguksa Granites| whitish gray Sm> II 051 | 1013 | IMd>9%% 1424 0.453 0.005498 | 54914
Nvol Yuchon Group light gray Q> I, Ka 074 | 100 | IMd>%% 5.646 0.803 001727 | 436x1.1
1 Andesitic dike ‘;:‘; greenish | o) py, ch 0985 | 0334 | 0003153 | 45615
Note : Iillite, Smismectite, Kajkaolinite, Q;quartz, Ze;zeolite, Pripyrite, Pliplagioclase, Py;pyroxene, Chichlorite
Ath(damage zone)d] £A1Z olFo A 4 Ut}
Q 3
= 9| (Chester et al, 1993). 9714 #lAt¢t Hhg
Fo] @Fd(fault core)olzt B9 Atk FedS
CHECHO| cHe 7= o wWE gaHx ZAlA] oA wEuje] A&
AWy o w dEuie WiHez dd7x2E % Aol TH Age V€ T (Wallace and
= A0z g QY M FAlY 249 vl Morris, 1986 ; Caine et al, 19962 Fnz & uj
tl(gouge zone), L th& ol& M= F& T4 Gz HeliA vlxdle] Hx 2 el me} dF
(cataclastic zone), & A ¥ HT} FAL & e A w3 uldgA @z wd v o
/7
AN
Feult core
Host .|, Fault _l‘_HosL
rock zone rock
Symmetric Asymmetric Anastomosing Multiple
fault core fault core fault core fault core

Fig. 6. Schematic sections showing different types of fault cores depending on positions and
shapes of gouge within fault zone. The diagram is not to scale.
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