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Recognizing and characterizing normal faults and earthquakes in USA and 
China



Each one of 
these lines is 
the 
intersection of 
a fault that 
intersects the 
surface of the 
earth.

Each is 
capable of 
producing a 
big 
earthquake.

The pink dots 
are tiny 
earthquakes 
recorded 
recently - 
much smaller 
than can 
occur on 
faults



The mountains of 
the western 
united states are 
the result of 
displacement that 
occurs on Normal 
faults.



Normal Fault... 

Fault
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The Physiography and Morphology resulting from repeated
normal fault earthquakes is distinct from strike-slip (or 
thrust)
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Sequence of scarp development
Wallace 1978



Carson City

Reno
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Fault ScarpPeavine Peak

Reno

Stead

‘triangular facets’



Thomas Creek Trail Head

earthquake 
fault scarp



Thomas Creek Trail Head

lower
fan terrace
surface

higher
fan terrace
surface



Washoe Valley



Slide Mountain Mt. Rose

Abrupt Rangefront
Triangular Facets



Washoe Valley view to 
southwest

Sharp Rangefront
Triangular Facets



Homes-Ranches on scarp

Washoe Valley - South End - View to South



Carson Valley
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Lake Tahoe

Carson Valley

Genoa Fault Scarp
about 300 years old...

View westward...

Abrupt Rangefront
Triangular Facets..
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Fault
Carson City
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Bridgeport Valley



View southwestward over Bridgeport Valley to Sierra Nevada

Twin Lakes
Glacial Moraine

Buckeye Creek



Buckeye Creek Hot Springs - on the fault



Antelope Valley



View northward over Antelope Valley

Topaz Lake







Scarp of Last Earthquake







WineGlass Canyon



Smith Valley



View to Northwest over Smith Valley



View westward over Upper 
Colony Road - Smith Valley



Jerry and the class





Pink layers connected 
before earthquakeRadiocarbon dating of charcoal 

shows earthquake occurred 
between about 3300 and 4500 
years ago .

Material eroded and deposited after
earthquake
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Walker Lake









14C=3960±35

Mono Craters Tephra

Tephra
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Lake Tahoe



Cascade Lake



West Tahoe FaultEcho Summit



Wed Aft - Wesnousky - 0.5 hour
Thrust Faults - How to Recognize Geomorphically 
- The Himalaya as an example.



Geomorphic Expression of Faulting along Himalayan
Frontal Thrust of India...
Wesnousky - Trieste - 2013
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The HFT and the southern limit of the Himlaya are marked by 
~500 m uplift of Siwaliks above the adjacent Indo-Gangetic 
Plain--~1000 m above sea level.







Uplift, Fault Slip and Convergence Rate



Dehra Dun

Soan Dun

Pinjaur Dun

Ghaggar River



Ghaggar River

Pinjaur Dun
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Ghaggar River

Uplifted River
Terraces...
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Dehra Dun

Soan Dun

Pinjaur Dun

River Beas
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River Beas

Txt
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River Beas

Scarps - Growth
of fold - Deflection
of River Beas



Dehra Dun

Soan Dun

Pinjaur Dun Black Mango
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Black Mango - Markanda River

Uplift Exposed
on Tear Faults



Site 2 - near Kala Amb (Black Mango) and Markanda River - a tear fault along the HFT

Black Mango - Markanda River



Dividing 27m uplift by
4883 + 143
yields uplift rate of
<= 4.8 + 0.9 mm/yr

Black Mango - Markanda River
Truncated - Uplifted Terraces
along tear fault
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Black Mango - 
Markanda River

Rampur Ghanda
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Dehra Dun

Ramnagar
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Ramnagar



The scarp and trench
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Northeast India

Chalsa Nameri



3233222
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Nameri
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Nameri



Nameri Tiger Preserve Trench Site - Site 7

High Himalaya
Lesser Himalaya




