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CORRELATION OF MAP UNITS

Quaternary

Tertiary

Cisuralian
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Mt
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Msc

CENOZOIC
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Upper
Mississippian

Lower
Mississippian

Middle
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Qsb

QTs

DESCRIPTION OF MAP UNITS
Younger alluvium (Quaternary)—Unconsolidated to weakly consolidated sand and 

gravel deposits in modern washes
Talus (Quaternary)—Scree deposits on slopes below bedrock cliffs

Older alluvium (Quaternary)—Moderately consolidated and dissected alluvial gravel 
deposits composed of locally derived Paleozoic sedimentary rock clasts

Slide block (Quaternary)—Coherent slab of dark-gray limestone of the Osborne Canyon 
Formation (Po) resting on bedrock at the base of a sequence of older alluvium (Qoa)  

Sedimentary deposits and minor tuff (Quaternary? and Tertiary)—Consists mainly of 
locally derived conglomerate and sandstone forming perched remnants and dissected 
badlands.  Contains clasts of Paleozoic rocks and Hunter Mountain Quartz 
Monzonite.  Oldest recognized part of unit consists of coarse-grained arkosic 
sandstone that dips as much as 50°; younger parts of unit dip progressively less 
steeply.  Includes Pliocene tuff of Mesquite Spring (~3.28 Ma) of Snow and Lux 
(1999) at locality 12-MC-168 and a tuff of probable Miocene age at locality 
09-MC-30   

Hunter Mountain Quartz Monzonite (Jurassic)—Brown-weathering monzonite and 
quartz monzonite

Owens Valley Group (Cisuralian)
Darwin Canyon Formation—Brown, thick-bedded,very fine grained sandstone; 

sparse graded beds of bioclastic and conglomeratic limestone; and near the top of the 
exposed section, a massive bed of grayish-orange, very fine grained, silty limestone 
containing unsorted limestone clasts and bioclasts that include fusulinids and coral 
fragments.  Maximum exposed thickness about 400 m; top of formation not exposed

Osborne Canyon Formation—Silty mudstone, mostly pinkish gray to purplish gray, 
that typically contains sparse to abundant, spherical, dark-gray limestone concre-
tions; thin-bedded, black chert; thin-bedded, medium-gray, fine-grained, calcareous 
sandstone, mainly in lower part of unit; and, in upper part of unit, conglomerate 
composed of poorly sorted, mostly spherical limestone clasts (probably reworked 
concretions) 1 to 15 cm in diameter in a light-gray, silty limestone matrix.  About 150 
m thick   

Bird Spring Formation (Pennsylvanian)—Primarily composed of light- to dark-gray, 
light purplish-gray, and tan, thin- to medium-bedded, silty, cherty, very fine grained 
limestone.  Upper part includes thick-bedded to massive limestone.  Fossils, 
including small fusulinids, are rare.  Thickness is about 600 m in eastern part of map 
area but as little as 425 m in western part

Indian Springs Formation (Upper Mississippian)—Fine-grained quartz sandstone; 
coarse-grained, calcarenitic limestone; and greenish-gray siliceous mudstone.  
Thickness generally about 15 to 20 m

Limestone and marble, undivided (Mississippian)—Structurally complex and 
metamorphosed strata equivalent to Santa Rosa Hills Limestone, Stone Canyon 
Limestone, and Tin Mountain Limestone

Santa Rosa Hills Limestone (Middle  Mississippian)—Predominantly light-gray 
echinodermal limestone.  Uppermost part is darker gray.  Commonly massive in 
general appearance, but good exposures locally display well developed bedding.  
About 100 to 120 m thick

Stone Canyon Limestone (Middle Mississippian)—Medium- to dark-gray, thin- to 
medium-bedded limestone that contains abundant beds, lenses, and nodules of brown 
to black chert.  Thickness about 420 m

Tin Mountain Limestone (Middle and Lower Mississippian)—Medium- to dark-gray, 
thin- to medium-bedded limestone containing sparse beds, lenses, and nodules of 
brown chert.  Base not exposed.  Maximum exposed thickness about 100 m 
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EXPLANATION OF MAP SYMBOLS

View northeast showing typical exposures of Pennsylvanian Bird Spring Formation 
(�b).  Note outcrop of Mississippian Santa Rosa Hills Limestone (Msr) faulted against 
Bird Spring Formation in central part of view.  Death Valley and Grapevine Mountains in 
distance.

View north-northwest down Marble Canyon showing outcrops of Pennsylvanian Bird 
Spring Formation (�b) and Permian Osborne Canyon Formation (Po) and Darwin 
Canyon Formation (Pd).  Note west-dipping normal fault along the canyon floor.

View northeast to Mississippian-Pennsylvanian section in east-central part of map area.  
Msc, Stone Canyon Limestone; Msr, Santa Rosa Hills Limestone; Mi, Indian Springs 
Formation; �b, Bird Spring Formation.  Permian Darwin Canyon Formation (Pd) in 
foreground.

View west-northwest along Mississippian-Pennsylvanian contact on south flank of 
anticline in southern part of map area.  Msr, Santa Rosa Hills Limestone (mapped as part 
of undivided limestone and marble unit Mlu); Mi, Indian Springs Formation; �b, Bird 
Spring Formation. 

View northwest up tributary to Marble Canyon showing section of Pennsylvanian Bird 
Spring Formation (�b) and Permian Osborne Canyon Formation (Po) and Darwin 
Canyon Formation (Pd).

Quaternary(?) and Tertiary conglomerate and sandstone (QTs) in northwestern tributary 
of Cottonwood Canyon. 
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