Microanalytic characteristics
of extremely fractured quartz
in fault damage zone and
implications
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Milun Fault
Milun fault Drilling and All-inclusive Sensing project, MiDAS
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Methodology

Conventional XRD

1. Bulk powdered samples

2. Mineral identification and alteration-phase characterization

3. Confirmation of quartz, serpentine-group minerals, and associated phases

Synchrotron XRD (in National Synchrotron Radiation Research Center in Taiwan)
1. Selected areas on thin sections

2. Local crystallographic analysis of quartz

3. Comparison of mineral phases among different domains

Laue microdiffraction (in National Synchrotron Radiation Research Center in Taiwan)
1. Quartz grains in selected thin-section areas

2. Analysis of Laue spot patterns

3. Evaluation of lattice distortion and internal strain



Quartz at depths in MiDAS hole-A
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Synchrotron X-ray diffraction
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Synchrotron X-ray diffraction

Laue spot pattern
strain in|lattice

Wu et al. (2020)

strong crystallinity
¥ < e aw
c”cmar d|slocat|0n
isllghtbendmg
elongated
severe bending
) Ly
Ng  subgrain
_boundary
amorphization
TGTL ¥ b Ay ¢ L Ay
» :‘, AT;‘;‘:,IL-T':F\'TF T
blurred "
pulverized quartz quartz at 505.45 m
o o
indexing
‘ evaluating stress
X-direction stress analysis Y-direction stress analysis Z-direction stress analysis
200 — [m compressive stress - 500 m compressive stress 389 1200 [~
150 |- [m tensile stress 169 4001—  |m tensile stress L 1000 _ 974
—_ = 30l — m compressive stress
& 100~ . u & & 800~ m tensile stress
n 98 L} 200 [~
= S0 85 77 74 = 77 81 109 70 = 600
= = oo} . i 4 . =
v [O) %) vy 400 —
g -0 & ool u S 200 54 4 74
= U - - = -100 | L] ] n ~ hut — 46
& oo 73 00 & . & ool 7T 82 -0e ro 69 s oL . . - .
150 |- 472 ) -300 |- = 200 |- 61 -58 -76 u -51
-200 400 400 -171

D388.89 D389.1 D389.61 FZ491 FZ505.45 D388.89 D389.1 D389.61 FZ491 FZ505.45 D388.89 D389.1 D389.61 FZ491 FZ505.45



Triaxial compression experiments
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Fracture analysis

Mapped trasss gments (n=11271)

‘Sagment angles fequal are, longin weighod), n=11271

By Matlab FracQ

¥, Micrameter (um)

‘ Fracture networks exhibit only
5 e o 7 weak preferred orientations

X, Mcrometer (uim)

L4

i?fs%f
[1 ¥
K-
i

1)shear zone

Mapped traces (n=1480). sogments (n=4437)
A& Vf‘g R
1400 %}C =
Seen g
AR
8]

Sequant angles foqual are,langth weighted), n=8437

g

ATE——
8
2

E]

Recrystallized
material

Sullian and Peterman (2017)

00 40 g0 00 IMO 120 1400
X, Micrometer {ym)

Mapped traces (n=327), sagments (n=1335)

Segement angles (equal sea,length weighted), 1385

¥, Micrometer um)

200 40 60 800 1000 1200 1400
X, Micrometes (m)




Take-home message

We identified an extremely fractured quartz body within the Milun
Fault zone. Microscopically, it shows no clear shear fabric and no shear-
induced amorphous phase. However, Laue microdiffraction reveals lattice
distortion and residual stress, suggesting that the quartz may record
coseismic pulverization dominated by high-strain-rate loading and transient

tensile fracturing.
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