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Fractals and Fragmentation of Survivor Grains within Gouge Zones along
Boundary Faults in the Tertiary Waeup Basin
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Fault gouge samples were collected from the fault cores of the boundary faults between the Cretaceous Basement
and the Tertiary Waeup Basin. Fractal dimensions (D) were obtained by using survivor grains which were analysed
from six thin sections of the gouges under the optical microscope. The elliptical survivor grains show a shape preferred
orientation almost parallel to clay foliation in matrix, suggesting that it was formed by the rotation of the survivor
grains in abundant fine-grained matrix during repeated fault slips. The size distributions of the survivor grains follow
power-laws with fractal dimensions in the 2.40-3.02 range. D values of all samples but one are higher than a specific
D value equal to 2.58 which predicts the self similarity of fragmentation process in constrained comminution model
(Sammis et al., 1987), which indicates large fault slip and multiple faulting. Probably the higher D values than 2.58
mean the non-self-similar evolution of cataclastic rocks where fragmentation mechanism changed from constrained
comminution to the grain abrasion accompanying selective fracture of larger grains.
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Fig. 1. Geological map of the Waeup Basin (modified from Chang et al., 2007). 1, Alluvium; 2, Hoamni Volcanic Breccia; 3,
Yongdongni Tuff (Cg, conglomerate); 4, Andongni Conglomerate; 5, Waeupni Tuff; 6, Eoil Basin; 7, Basement; 8, Sampling
locality of fault gouge; 9, fault. D Janghangni fault, 2) Shinni fault, (3 Tapjeong fault.
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Fig. 2. Photographs of gouge zones. (a) Symmetric fault core of Janghangni fault at J2 site. (b) Asymmetrlc fault core of
Shinni fault at S2 site. An tuff: andesitic tuff of Yucheon Group, Rhy tuff: Yongdongni tuff of Beomgokni Group, YB: Yeondang
Basalt of Janggi Group, WT: Waeupni Tuff of Beomgokni Group.
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Fig. 3. Photomicrographs of thin sections of fault gouges. (a) Survivor grains(SG) mainly composed of feldspar fragments
form porphyroclasts in subrounded shape and clay minerals in matrix develop P foliation(dark dotted lines). (b) A survivor
grain is internally fractured into several angular fragments. Note its rounded margin and long axis almost parallel to P foliation
after amalgamating fragmented grains.
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Fig. 4. Log-log graphs showing the relationship between grain size and number of survivor grains in XZ-sections of
analyzed fault gouges.
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