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Geologic Record of the Faulting Cycle
of a Basin and Range Normal Fault

Geologic record of Crater Flat, Nevada shows that the Bare Mountain
fault was active over about a 500 ky period in Miocene.

— Slip rate of 1-3 mm/yr

— Basin stratigraphy

— Geophysical evidence for 3D basin geometry

— Paleomagnetic evidence for vertical-axis or incline-axis rotations
— Structural model of hanging wall deformation

— Timing of tectonic deformation

Since then, fault activity continued but at a greatly reduced rate

— Slip rate of 0.01 to 0.06 mm/yr



Geologic Setting of Yucca Mountain Region

anrs_ﬁﬂ
Canyon
IDetachment
Bare.
Mountain

Walker Lane{

"*,J‘: Range |
‘MEIP Area 1

AR "f 4

-“-a\. QINE T

-

Bare Mountain
~ Fault

Black Marble Mountain
e

A AAr

| +Solitario Canyon
Fault

Yucca
/ Mountain

“Iron Ridge
Fault

~ Stagecocach

Road Fault

Striped
Hills

Calico Hills

Jackass Flat

A

Litthe Skull
Mountain

.-X:"l‘l)lr‘f‘.-"l {

. Pleistocene spring deposits |

! 77 ka basalt

.1 Wa basall

5- i Pliocene basalt
5 h.Ega:reccua

Buried megabreccia

ArAr =A™ Ar sample sites

| Buried basalt /g i
| 112 Ma basalt

Miocane volcanic rocks

| -| Paleozolc carbonate rocks
I ] Paleozoic-Precambrian

clastic rocks
4 Basalt ::-.':I-'-:,‘-l'l'l.‘ln:_;l'u:". |

3| Megabreccia paleomag

netic site

ault

L




Generalized Section
(not to scale)

Generalized Stratigraphy of
Plio-Quaternary basinal deposits . .
_Quaternary basalt Yucca Mountain Region

Pliocene basalt
Megabreccia

Important strata that constrain the timing of
faulting on the Bare Mountain fault

e Precambrian to Paleozoic bedrock
Paleozoic flysch

e Miocene (~13—11 Ma) rhyolite tuff strata

Miocene porphyry dikes )

e Miocene Basalt (11.2 Ma)

e Miocene carbonate megabreccia
Paleozoic carbonate rocks

e Quaternary basalt

Paleozoic-Precambrian
clastic rocks




View looking southwest of Paleozoic and Precambrian
strata at Bare Mountain, Nevada, exposed in the
footwall of the Bare Mountain fault
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Aerial View looking south of Miocene Tuff Strata at Yucca Mountain




Miocene Carbonate Megabreccia in Southern Crater Flat
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Megabreccia Deposits in Well
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Gravity Model for Crater Flat Shows Basin Geometry
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Cross-Section of Crater Flat Showing Rift Basin Geometry
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Aeromagnetic Data

Large positive-
negative anomaly pair
in Crater Flat 1s
interpreted to reflect
highly magnetic tuff
deposited during basin
extension
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Magnetic Model
for Crater Flat
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Summary of Paleomagnetic Vertical-Axis Rotation Data
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Model of Hanging Wall Deformation Above Listric Bare Mountain Fault
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Model of Hanging Wall Deformation Above Listric Bare Mountain Fault
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Paleomagnetic Rotations (AR) Constrain Age of Faulting

|
|
|
* Rainier Mesa :
|
|
|
|

L
Ammonia,

Tanks :

}
Basalt +

Megabreccia

Major Period of Faulting,
Extension, and Rotations

oo Al
11.5
Age (Ma)




Mountaln®

1

Amargosa Dexert

Little Cones (~1 Ma) Basalt Buried
by 30 m of Quaternary Alluvium

(Slip Rate = 0.06 mm/yr)

Southern Crater Flat:

LitHe Cones

{00 |-

=00 |-

s |-

0GR |-

{ 0GB

{06 -

4 K K EE R TR

HETREN

A 0RO -

00T RIAN0D  AIRD0D AIAN0D  LAGD0D RlAN00

GEREIEREaEaEEY R EERSERA




Conclusions

* Bare Mountain Fault is a typical range front fault in the Basin and Range

« dip slip extension
» 2—3 km of total slip

* Geophysical data shows change in fault dip along strike
« fault steepens from north to south

« steeper fault segments are less efficient at accommodating extension (shear in hanging wall)
« Extension of hanging wall above fault results in vertical axis rotations

* age and timing of extension constrained by age of vertical-axis rotations

» paleomagnetic data show rotations occurred between ~11.5 and 11 Ma.,

* inferred slip rates 1—3 mm/yr during this 500 ky period

* Quaternary slip rates based on Little Cones’ magnetic data i1s 0.06 mm/yr

* Geologic data also indicates rapid basin growth ~11.5-11 Ma
« wedge of Rainier Mesa tuff adjacent to Bare Mountain

* megabreccia younger than 11.2 Ma from over-steep Bare Mountain footwall
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