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Analog Studies
—Reveille Range
~Fortification Hill

»are they appropriate analogs to
volcanic systems in the Yucca
Mountain area?

Structural Control of Volcanism
—Northeast vs. northwest trends.

—Are northeast trends regionally
significant?

CVTsS

Analogs

Structural Setting
Volume
Chemistry
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Purpose of Studies

% Provide geological data that can be
used in risk assessment studies

CVTS

Analog Studies
<> Structural Control of Volcanism
> Vent Geometry
= Estimate:
volume of magma erupted
volume of magma in subsurface
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Fortification Hill Volcanic Field in
northwestern Arizona

X Pliocene alkali basalt field with a
total volume of about 1 km?

X Total vents = 25

X Individual volcanoes have volume
of less than 0.05 km?
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TECTONIC SETTING
Fortification Hill Volcanic Fleld
In Northern Colorado River Extensional
Corridor
¢ Extension 12-9 Ma
v north-striking high angle rormal fsults,

northwest and northeast striling strike-slip
fauits, west dipping detachment faults

v vol are fated with north-striking
faults along west and east margins of Black
Mountain horst. Vents alse present in range
interior.
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Mantle Boundary

During thinning and replacement of the
lithospheric mantle (LM) in the northern
Colorado Extensional Corridor (NCREC),
LM to the north remained intact.
Contrasting behavior to the north and
south of this boundary produced a mantle
domain boundary.
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Reveille Range in central
Nevada

X Pliocene alkali basalt field[S.9
to 3.0 Ma). Total volume of
field is about 9 km’.

X Volcanoes =72

X Individual volcanoes have
volumes of 0.13 km?® or less.
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Mantle Boundary

Isotopic compositions of alkali basalts define
two mantle domains.

The domain to the north is characterized by
LM

(€ Nd = -3 to -9; 5Sr/%Sr = 0.706-0.707).

To the south mafic lavas have an OIB-manile
signature and appear 1o have only a minor LM
componen! in their source

(€ Nd = 0 to +4; *Sr/*Sr = 0.703-0.705).
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Passive Rather than Active Rifting

OIB-type alkall basalt volcanism Is focused In
s small geographic area for at least S Ma.
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TECTONIC SETTING
Reveille Range

Axis of Great Basin
© Miocene and Pliocene extension

© Reveille and Pancake Range next to Railroad
Valley, one of the deepest basins in the Great
Basin.

© Volcanism occurs along west and east side of
Reveltle Range and in range interior.
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Geochemistry

Early Episode 1-5.9-5.0 Ma -
lithospheric mantle source
(*srmsr=0.707-0.706, cNd=0
t0+0.52)

Late Episode 1 and Episode 2 -5.0-
3.0 Ma - asthenospberic mantle
source (*'sr*sr=0.703, eNd=+3.59
to +5.3)
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Central Nevada Volcanic Belt
Northern part of belt
> Lithospheric mantle source early,

asthenospheric mantle late—associated
with long period of extension.

Southern part of belt
> Lithospheric mantle between 10.5 and
present, extension initiates in late
Miocene
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Conclusion

e Reveille range and Crater Flat are in a
similar tectonic setting.

> Fortification HHI and Crater Flat have a
similar setting.

o Volumes of individual volcanoes same order
of magnitude (0.05-0.13 kmr’) as those in

Yucca Mountain area.
* Chemistry of volcanic rocks in each fleld is

similar.
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Central Nevada Volcanic Belt

Originally described by Vaniman,
Crowe and Gladney (1982)

Belt of Pliocene volcanoes extending
from Crater Flat to Pancake Range

Little or no Pliocene volcanism between
belt and margins of Great Basin
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Central Nevada Volcanic Belt
Model

A Pliocene zone of extension
Zone of extension opening to the south
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Conclusion

Reveille Range and Fortification Hill
fields are suitable analogs to
Volcanoes in Crater Flat.
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PHocene and Quaternary Volcanism
in Great Basin
Three Prong Distribution

D Eastern Margin-(e.g., Grand Wash and St.
George Fields).

B Western Margin-(e.g., Independence fleld,
Clayton Valley centers, Death Valley, Walker
Lane).

D Central Grest Basin(e.g., Centrsl Nevada
Volcanic Belt).
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Location of Central Nevada Volcanic Belt
subparallel to

* Western margin of Precambrian

craton based on Nd data of Farmer

and DePaclo (1983) just to west.
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Location of Central Nevada Volcanic Belt
Corresponds to:

A belt of crustal thickening (Sonoman

orogeny (late-Permian—early Triassic),

Antler orogeny (late Devontan-—early

Mississippian and Jurassic-Cretaceous

thrusting.

¢ COCOREP line across nerthern Nevads suggests
that crust remabns thicker in central Great
Basin after Tertiary extension.
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Pliocene and Quaternary Volcanism
In Great Basin

Lunar Crater, Reveille, Buckboard,
Crater Flat volcanoes (Central

Nevada Volcanic Belt) are isolated

relative to other volcanic fields of
similar age in the Great Basin
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Location of Central Nevada Volcanic Belt
Corresponds to:

* Concentration of Tertiary
calderas

* Pliocene volcanoes

* Deepest basin in central Great
Basin (Railroad Valley).
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Location of Central Nevada Volcanic Belt
Corresponds to:

\Discontinuities in structural style

* East of Raflroad Valley, Cambrian rocks

exposed in thrust sheets. West of Railroad

Valley, mid-Paleozolc sirata exposed.

* East of Raflroad Valley, numerous Tertiary

detachment faults. In Pancake and Revetlle

ranges, no detachment structures.
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Central Nevada Volcanic Belt
corresponds to an area of the
Great Basin with a unique
tectonic and magmatic history
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CONCLUSIONS

* Reveille Range and Fortification Hill
volcanic field are appropriate analogs
to volcanoes near Yucca Mountain

e Crater Flat and Lathrop Wells
volcanoes are part of the Central
Nevada Volcanic Belt

s North-northeast fault and vent
alignments have regional significance
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Why are Pliocene-Quaternary Volcanoes
found along the axis of the Great Basin?

s Zone of Pliocene extension

e Areas of significant changes in crustal
thickness

* Area where west dipping detachment
faults enter middle to lower crust
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Fortification Hill Volcanic Field
Pre 9-Ma Mafic Volcanism
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Mafic Volcanic Rocks in the Western

USA 16-5 Ma
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Distribution of Mafic Volcanic Rocks

in the Western USA 0-56 Ma
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Distribution of Known or Suspected Calderas
in the Great Basin and Adjacent Areas

0AMO

’ ' v v e

Y Topographic margin of celders . “ i
§ 0 deloviely localed 5

,:‘ ) soproxmately bcated ;

+ + . . + Indefiite 1M souce + y
Winnemucca * o Sait Lake City
's! Crusial 389
GREAT H 2
g

PA

E

439°

]

Yucca Mountam from Best et al., 1989



U
’,
d

NANANAN
NARANANNNNAN S\
NANMNNANNNNY NANANN L
ANE SN NNNNNNNNANY
AN NANNA < RNNANNANNNNNNANN L
NS4 NN NANNANAANANNNNNANNNS
NN b PN ANNALANARNANANNS AN ANNNN
NI 4 N N NN NN UNNA N AN NN LAY NN Y gy NANN
NN\ el ACIUUANRANALANNNNANNNNNAT 2 NANANNANG
NN\ IR S+ I SN
N\ N ANTRRNLLLARNNAANANNANA NN SUNANANNNNNNNNNNN G
N <™ ANNRNNINANENNANANNNNNNNNT ) ARRNNADINNNNINNNNNNNG
NN N NANNLALOAN AN NN NNNNNNNNYN NNNAANLA NN NAUNNNANNNNNNAN Y,
// QN \ ANSANANNNNA N NN ANANANANY A ANANANNANNUNNNANNNANNNANNYN
NN >4 W\ ANNRALLUNANANNNNNANNNY NN R Y
N «SANNN N N Y - @ ] N R S
N RN R AN NNANANANNNNNNNNNANANAN
SN L SNNANNANN NANALALANANNNNARAN NN - A N .
T NN
3\ 1 IRNARAANNANNNNN NN NN
NNN P73 OONRNNNANANNANANNNNNAY
NI T e
ol ANNRARAA NN NN NN N AN NN
ANNRALRA AN N AN NNN AN AN

SNNNNANNNNANY gl SSNNNNANRNNNNNNNNNNNNANN
NNTRANANALNANNNNANNNNNNY
ANRNNANNNANAN AN ANAN NN Y
NN NANNNANANANANAN N
= NN NN N R Y
AONNANNAAN LA NNN NN AN
Bl SNNNNNNANANNNNNINANY
ANNNNLA ANNANNANANNNNNNNN Y
////////////////////
////////////////////

NN AN AN N NN NNANNAYN

NANNANNANNNNANYN
AR AR AR R A RN
SANNANNNNNANY
AR RRARA AR R AR R K

BV RARRARRRR

UESN
étfo "Uo

P Yo na

100 xm




Transit
Sierra Nevadale- BASIN AND RANGE +{Transition| - Colorado

A a Utah

AT >y
7 4 7 LAy

15

{wy) H1430

Reflecions nolably absent in upper maniie

VERTICAL EXAGGERATION = ~45:1 0 100
| W S |

km




Central Great Basin E
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Detachment faults extending into the
middle to lower crust Beneath the central
Great Basin (cartoon sketch after Malavielle
(1987).



Lathrop Wells Volcanic Center: Trench Sites

X He sites
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