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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
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Normal Fault...

The Physiography and Morphology resulting from repeated
normal fault earthquakes is distinct from strike-slip (or
thrust)




Sequence of scarp development
Wallace 1978




1 Tahoe Basin \ZQ

{2 Carson Valley @Zc5
13 Smith Valley Y/
14 Mason Valley

5 Antelope Valley

6 Bridgeport Valley Tl 5
A 1) dlI

7 Walker Lake Basin}/; sy
Pt AL L1200 - iz

i

7 ar ke . e ey - -y 3 .
5 R g B BN t &R 1E M




no

‘triangular facets’

Peavine Peak  Fayit Scarp




| earthquake
fault scarp

Thomas Creek Trail Head
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4 Mason Valley
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Washoe Valley view to
southwest

Sharp Rangefront
Triangular Facets




Washoe Valley - South End - View fo South
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View westward...

Abrupt Rangefront
Triangular Facets..

Lake Tahoe
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4 Mason Valley
5 Antelope Valley
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View northward over Antelope Valley

Topaz Lake
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WineGlass Canyon




4 Mason Valley
5 Antelope Valley
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View to Northwest over Smith Valley
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Vlew westward over Upper
Colony Road Sm|th Valley




Jerry and the class...







Smith Valley
Upper Colony Road Site
North Facina Exposure

Material eroded and deposited after
earthquake s :: W

4515 reybp
3205+30 reybp

Pink layers connected

Radiocarbon dating of charcoal before earthquake

shows earthquake occurred
between about 3300 and 4500

years ago....
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Bald Mountain\ Lake Lahontan Shoreline
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Cascade Lake




West Tahoe Fault

Echo Surnmit




Wed Aft - Wesnousky - 0.5 hour
Thrust Faults - How to Recognize Geomorphically
- The Himalaya as an example.
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Geological cross-section across Dun Valley (after Raiverman et al, 1983)

0 5Km
—

Mussoorie
SW  Mohand Santokhgarh pigT | NE

HET | Dun Valley fault

Doon Gravels (<0.57 Ma) - Dharmasala Group (Paleogene)

- Proterozoic to Cambrian
carbonate shelf and
- shallow marine sequences

Upper Siwaliks (0.57 - 6.7 Ma)

- Middle Siwaliks (6.7 - 10 Ma)

- Lower Siwaliks (10 - 18 Ma)
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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.
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Terrace Deposits and
Faulting
between

Mohand and
Yamuna River
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Uplift, Fault Slip and Convergence Rate

Dip = 30°
Uplift = 20 to 30 m
Age < 3663 + 215 ybp
Uplift Rate > 6.9 mm/yr
Convergence > 11.9 + 3.1 mm/yr

Fault Slip Rate > 13.8 £3.6 mm/yr DEHRA DUN (Valley)
Mohand
Thrust Mohand Main Boundary NE
sw F\Well Thrust

o km

Precambrian
Basement

Dun Gravels Upper Siwaliks Middle Siwaliks Lower Siwaliks
@ (<0.5? Ma) @ (0.57-6.7 Ma) @ (6.7 - 10 Ma) @ (10 - 18 Ma)

. Paleozoic Basement . Proterozoic to Cambrian marine sequence
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Uplifted River
Terraces...
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Uplift Exposed
on Tear Faults
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Site 2 - near Kala Amb (Black Mango) and Markanda River - a tear fault along the HFT
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Black Mango - Markanda River
Truncated - Uplifted Terraces

along tear fault
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MT-001/5

(48831143 cal yrs.BP)

|
MT-001/3
(5076205 cal yrs.BP)

Siwaliks

Dividing 27m uplift by
4883 + 143

yields uplift rate of
<=4.8 + 0.9 mm/yr







Siwalik Hills

i ; e Holocene Siwalik
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weak soil, blocky structure; fine to medium

clayey; fining upwards with increasing clay } Colluvium

medium to coarse sand with occasional
pebbles; distinguished by thin laminae of
planar beds with occasional cross bedding

dark grey; organic rich; clayey silt to medium

sand package; pottery shards abundant A horizon
weak soil, blocky structure, ocassional
pottery shards; massive clayey silt to

} Bw horizon
medium sand package
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fluvial sand to pebble-cobble-boulder gravels;
well rounded to sub-rounded; interbedded
horizontal packages of sand to medium pebbles

highly sheared and faulted package
of Siwalik bedrock
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The scarp and trench...
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. Nameri Tiger Preserve Trench Site - Site 7

: High Himalaya
Lesser Himalaya
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