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Strike-slip Faults
Geomorphic Expression, Slip Rate, and Repeat Time
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A Strike-Slip Fault




An earthquake is
the result of a sudden
displacement across a fault
that releases stresses that
have accumulated in the
crust of the earth.




Mckay's 1890 report on the 1888
Hope Fault Earthquake,
NewZealand

Ko’ros 1893 repor’r on
the 1891 Neodani
Earthquake, Japan
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Gilberts 1884 paper on -I'he
earthquakes in the Great Basin
and 1910 account of the 1906 San
Francisco earthquake, United
States.
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Seolioais i «Calculation of slip rate
o T and earthquake repeat time

The repetition of this process results in distinct
geomorphic features along fault zones that may be
interpreted by geologists
To determine the rate, style, and magnitude of fault slip
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MORPHOLOGY OF STRIKESLIP FAULT ZONES




San Andreas "Rift”
Strike-slip displacement

e juxtaposition of topography

e cataclasis and weakening of rock in fault
zone

e stream capture along fault
e preferential erosion along fault

leads to long linear ridges and valleys...







Tomales and Bolinas Bays north of San Francisco Bay
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Central San Andreas

arrizo Plain




example of offset /\
stream




San Andreas
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can lead to upllf’r and foldi
Faul’r zone - some’rlmes reFerre to as




linear trace
in Carrizo Plain
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Calculation of fault slip rate...

VAR E T AT § 1

San Andreas Sllp rate = 128m /
3700 years = ~ 34 mm/yr Sieh and Jahns (1984), GSAB v. 95,

RRAI_KXQA




Offsets D =9 to 12 m
interpreted to be result of

—single—earthquake...

Calculation of Repeat Time...

Average Repeat Time =9 to 12 m / ~34 mm/yr = 250 to
450 years Sieh and Jahns (1984), GSAB v. 95,

883-896




CALIFORNIA
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1979%
= | 117°W MEXICO ’11—6‘°W 1940

Offset and beheaded stream

Slip Rate =

~210m / ~17kyr = ~ 12 mm/yr

Rockwell et al (1990), JGR, v. 95,
8593-8605




Strike Slip Faults are often long
and quite linear - but they are not
always continuous




San Andreas D=150 km

1&12: SAN ANDREAS FAULT: SS =150 KM; LENGTH ~ 1000 KM Los
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Strike-Slip Faults of California
Long, linear, but NOT continuous

D is estimate of total strike-slip
since birth of fault
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Structural Evolution of Faults - tend to simplify with
accumulated offset
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Fig. 4 The number of steps ( W, =1 km) per unit length of mapped
fault trace versus cumulative geological offset along major strike-
slips faults in California and Turkey.
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fau Apr 09 1968 Borrego Mountain, California ane et
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How do discontinuities (steps) in fault trace effect the
propagation of earthquake ruptures?
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can be

important
to hazard
analysis...
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Ordered by increasing Rupture Length ——




Is termination of STRIKE-SLIP rupture associated with step in
fault trace of dimension >=1km or end of active fault trace ?

No

Yes

Pie chart of total number of rupture endpoints divided between whether (red-yes) or not (blue-no)
endpoints are associated with a geometrical discontinuity (step or termination of rupture trace).
About 2/3 of time rupture endpoints are associated with such discontinuities. The remainder appear
to simply die out along an active fault trace. Sample Size is 46.




Summary of behavior of all discontinuities along strike of

hisztoorical earthquake ruptures.
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Histogram of the total number of geometrical discontinuities located along historical strike-slip ruptures
binned as a function of size (=1, 22, etc) and color-coded/shaded according to whether the particular step
occurred at the endpoint of rupture (red) or was broken through by the rupture (green).
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