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INTRODUCTION TO THE PROBLEM

The White Mountain Peak (elevation 4342 m) region rep-
resents a well-studied case history of the geologic-geomorphic 
transition from the Sierra Nevada to the Basin and Range 
province. Geologic mapping has been carried out by numerous 
investigators (Emerson 1966; Krauskopf 1971; Crowder and 
Sheridan 1972; Hanson 1986; Ernst and Hall 1987; Nelson et 
al. 1991; Bateman 1992). In the Owens and Chalfant valleys 
on the west, the White-Inyo Range is bounded by the White 
Mountain shear zone; on the east beyond the investigated area in 
Fish Lake Valley, it is truncated by the Furnace Creek fault zone. 
These active transcurrent systems have accommodated tilting and 
Plio-Pleistocene uplift of the White-Inyo block (Stockli et al. 
2003), but ongoing major displacement involves chieß y dextral 
slip, amounting to about 7 ± 2 mm/yr on the west, and 5 ± 2 
mm/yr on the east (Dixon et al. 2000; Miller et al. 2001; Oldow 
et al. 2001). Farther north, this modern strike-slip regime may 
account for the westward deß ection of the Golconda and Roberts 
Mountain allochthons as well as the western jog in the initial 
87Sr/86Sr 0.706 line marking the PaciÞ c edge of North American 
Precambrian basement (Kistler and Peterman 1973; Stevens and 
Greene 1999). The area provides a remarkably well-exposed 
case study of the Phanerozoic crustal evolution of California 
(Stevens et al. 1997), involving the addition of granitoids to the 
upper continental crust (Krauskopf 1968; Crowder et al. 1973). 
The general geologic setting is shown in Figure 1.

The 165 ± 2 Ma Barcroft pluton (Stern et al. 1981; Ernst et al. 
2003) was emplaced along the NE-trending Barcroft structural 
break (Crowder and Ross 1972; Stevens and Olson 1972; Dunne 
et al. 1978). This range-transecting fault juxtaposes mid-Me-
sozoic, White Mountain Peak metavolcanic and volcanogenic 
metasedimentary rocks and several comagmatic (?) hypabyssal 
plugs on the north against a well-stratiÞ ed Neoproterozoic-lower 
Paleozoic carbonate + siliciclastic metasedimentary series on the 
south. Platform strata to the south of the structural break rest on 
the North American Precambrian craton, whereas the Barcroft 
+ younger plutons and the White Mountain Peak metavolcanic 
rocks + interlayered volcanogenic metasedimentary rocks repre-
sent portions of a mid-Mesozoic arc invading and surmounting 
unexposed basement. The country rocks were folded, at least 
locally penetratively deformed, and feebly metamorphosed prior 
to emplacement of the post-kinematic Barcroft intrusion. This 
igneous body cuts across and disturbs earlier folds and faults 
in the superjacent units (structures produced during Antler, 
Sonoma, and/or East Sierran deformation events; Stevens and 
Greene 1999; Coleman et al. 2003).

Previous geologic mapping and topical studies by our 
group focused on structural geology and metamorphism of 
the Neoproterozoic-lower Paleozoic carbonate + siliciclastic 
metasedimentary strata on the south (Ernst et al. 1993; Ernst 
1996, 1997), and geochemical evolution of the Barcroft pluton 
(Ernst 2002; Ernst and Rumble 2003; Ernst et al. 2002, 2003). 
The present investigation attempts to obtain a more quantitative 
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ABSTRACT

The NNW-trending White-Inyo Range represents the eastern continuation of the Sierran volca-
nic-plutonic arc along the central California-Nevada state line. South of White Mountain Peak, the 
NE-trending, steeply SE-dipping Barcroft structural break transects the orogenic belt. This high-angle 
reverse fault downdropped deformed, weakly recrystallized, mid-Mesozoic, mildly alkaline, White 
Mountain Peak maÞ c and felsic metavolcanic ß ows, interlayered volcanogenic metasedimentary strata, 
and minor subvolcanic plugs against a folded Neoproterozoic-lower Paleozoic quartzite and carbonate 
metasedimentary section on the south. The Middle Jurassic Barcroft granodioritic pluton later intruded 
the Barcroft break; the Middle Jurassic Cottonwood, and Late Cretaceous McAfee Creek + Pellisier 
Flat granitoids also invaded the superjacent section on the NE. Heating of the White Mountain Peak 
metavolcanic complex by the Barcroft and nearby plutons caused a southeastward progressive increase 
in metamorphic grade, producing neoblastic biotite, epidote, and hornblende in maÞ c volcanic rocks 
+ minor hypabyssal stocks, and biotite + epidote ± andalusite in felsic volcanic rocks + volcaniclastic 
strata. Gradual increases in biotite Ti and plagioclase An contents reß ect this SE metamorphic zonation. 
Utilizing hornblende-actinolite, muscovite-celadonite, and biotite solid solutions, thermobarometry 
indicates lithostatic pressures of 2-3 kbar during recrystallization, with temperatures ranging from a 
background value of ~350 °C far from the Barcroft pluton, to >500 °C along the intrusive contact. 
Physical conditions were similar to those developed in the Neoproterozoic-lower Paleozoic platform 
strata directly south of the Barcroft granodiorite. The region constitutes a typical example of the P-T 
evolution of the late Mesozoic Californian crustal margin, where episodic magma emplacement caused 
widespread contact metamorphism. 


