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PURPOSE OF STUDIES DURING 1990

1. Source of basaltic magma
2. Ascent of magma from source to surface

3. Volcanic hazard assessment



TOPICS

1. Pb, Nd, and Sr isotopes - source of magma
2. Magma ascent

3. AMRY, Buckboard Mesa, and Risk Zones
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ISOTOPIC STUDIES

1. Crater Flat - lithospheric mantle (Farmer et al., 1989).

2. Reveille Range - lithospheric mantle (HIMU).

3. Fortification Hill - lithospheric mantle to a mixture of asthenosphere and
HIMU with time. Lithospheric erosion?
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VOLCANISM AND EXTENSION
MODEL ASSUMPTIONS

(1) detachment faults nucleate at high angle and later rotate to low angle
due to footwall rebound (Buck, 1988; Wernicke and Axen, 1988).

(2) detachment faults may root into ductile shear zones in the lower crust.
(3) upper crustal extension in areas thermally weakened by magmatism.

(4) magmas rise through faults and/or joints to the upper crust and
surface.



FORTIFICATION HILL VOLCANIC
FIELD

PHASE 1 (18-12 Ma) Calc-alkaline intermediate magmatism, ductile
extension in the lower crust

PHASE 2 (12 Ma) rhyolite and basalt flows, numerous dikes, first evidence
of upper crustal extension

PHASE 3 (12-9 Ma) Major phase of upper crustal extension. Magmatism
wanes

PHASE 4 (7 to 4.7 Ma) High-angle faults cut the detachment. Basaltic
volcanism
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VOLCANISM AND EXTENSION
CONCLUSION

Alkalic basalts associated with high-angle faults that penetrate deep into
the crust.



IMPLICATIONS FOR YUCCA
MOUNTAIN

1. Alkali basalts in the AMRY controlled by crustal penetrating structures.

1. High angle segment of a detachment fault

2. Strike-slip fault
3. High-angle fault zone that cuts Yucca Mountain may represent a major

crustal structure

DISTRIBUTION OF VOLCANOES IS NOT RANDOM; STRUCTURAL
CONTROL MUST BE CONSIDERED IN PROBABILITY MODELS



TOPICS

1. Pb, Nd, and Sr isotopes - source of magma

2. Magma ascent
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From R.J. Lutton (1969)




BUCKBOARD MESA/AMRYV

1. Northeast striking structures control the location of vents.
2. Similar isotopic composition and source.
3. Similar in mineralogy and chemistry (quartz xenocrysts).

4. An event 2.8 m.y. ago; 33 km from Yucca Mountain.



SUMMARY

1. Source for alkali basalt magma is deep in lithosphere
and/or asthenosphere.

2. Magma rises along crustal penetrating structures

3. In upper crust magma may:
a. leave channelways and intrude hanging or foot wall
b. target existing vent
c. rise along a northeast fault segment

d. follow upper-crustal structures (possibly with a
different orientation than the master structure).



