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Death Valley, California

Cenozoic Rocks of the Southern Grapevine and Northern Funeral Mountains
Plate 2:
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Quaternary Landslide Deposit (Holocene) - Landslide debris including semi-coherent blocks of 
bedrock that have moved downslope

Quaternary Rock Veneer (Holocene) - Thin deposits of monolithologic regolith blanketing low 
gradient slopes

Quaternary Talus (Holocene) - Angular cliff fragments resulting from rock fall collected at the base 
of steep slopes

Quaternary Alluvium (Holocene) - Unlithified sediment in active channels; grain size ranges from 
sand to boulder

Quaternary Old Alluvium (Holocene and Pleistocene) - Weakly lithified sands and cobbles in 
elevated terraces

Tertiary Undifferentiated (Miocene) - Tertiary sedimentary and volcanic deposits, 
undifferentiated

Tertiary Tuff Undifferentiated (Miocene) - Tertiary volcanic deposits, undifferentiated 

Donovan Mountain Latite (Miocene) - Dark gray and reddish brown welded and unwelded tuff 
with minor breccia intervals

Timber Mountain Group (Miocene) - Brown, pale red, and light gray partially welded to densley 
welded tuffs

Paintbrush Group (Miocene) - Crystal-poor gray to reddish brown welded and unwelded tuff

Crater Flat Group (Miocene) - Red pumiceous tuff and white tuffaceous siltstone to pinkish gray 
welded tuff

Lithic Ridge Tuff (Miocene) - Non-welded ash flow tuff weathering bluish and pinkish gray

Wahguyhe Formation (Miocene) - White to pale yellow shales, sandstones, conglomerates, and 
highly altered tuffs

Panuga Formation (Miocene) - Thick green conglomerates interbedded with coarse sandstone, 
contains three distinctive crystaline tuffs including the Panuga Middle Tuff. 40Ar/39Ar age: 
15.7±0.2 Ma (sanidine).

Rocks of Porter Mine (Miocene and Oligocene) - Bluish gray and greenish gray tuffaceous 
conglomerate, sandstone, and mudstone. May correlate with the Ubehebe Formation. 40Ar/39Ar 
ages: 19.3±0.5 Ma (biotite), 23.6±0.1 Ma (sanidine), 28.2±0.2 Ma (biotite).

Titus Canyon Formation (Oligocene and Eocene) - Brightly colored red siltstones, green-gray 
conglomerates, purple sandstones, and yellow limestones.

Variegated member - Interbedded greenish and yellowish gray conglomerates, red siltstone, 
and yellow-gray limestones forming low rounded hills. Includes three marker units, the Unit 38 
(u38) and Unit 8 (u8) tuffs, and the middle green sandstone (mg), a massive gray-green 
sandstone exhibiting distinctive spheroidal weathering. 40Ar/39Ar ages: 30.2±0.6 Ma (u38, 
biotite), 34.5±0.4 Ma (u8, biotite).

Redbed member - Predominantly recessive brick red calcareous siltstone interfingered with 
grayish purple cross-bedded sandstone and conglomerate

Basal Breccia member - Massive to weakly stratified matrix-supported breccia and 
conglomerate with a wide range of clast sizes ranging from 1 cm pebbles to boulders 2 meters 
in diameter. Clasts are primarily composed of Paleozoic limestone, quartzite, and chert

Bonanza King Formation (Cambrian) - Light to dark gray banded dolostone

Carrara Formatino (Cambrian) - Green-gray siltstone interbedded with calcareous sandstones and 
limestones including bioclastic debris

Zabriskie Quartzite Formation (Cambrian) - Purplish red to grayish pink massively bedded 
quartzite with well rounded grains

Wood Canyon Formation (Cambrian and Neoproterozoic) - Interbedded greenish gray siltstone 
and quartzite, light gray dolostone, and limestone

Stirling Quartzite Formation (Neoproterozoic) - Greenish gray siltstone, fine pink and yellow 
quartzite, laminated dolostone and limestone

Johnnie Formation (Neoproterozoic) - Brown to purple shale, interbedded dolomite and quartzite 
with pebble conglomerate
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Contact - Solid where confident, dashed where inferred

45

Fault (unknown sense of slip) - Solid where confident, dotted 
where concealed, dashed where inferred  

Strike and dip of inclined bedding  
This study. 

Strike and dip of inclined bedding  
Unpublished data from C. Fridrich. 

Strike of vertical bedding    
This study. 

Strike of bedding   
This study. 

Strike and dip of overturned bedding   
This study.  

45

Shallowly dipping normal fault - Teeth on hanging wall. Solid 
where confident, dotted where concealed, dashed where inferred  

Horizontal bedding    
This study.  
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15.7±0.2 Geochronologic age determination   
Various studies and methods, see Table 1.  
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Nevada
California Plate 2: Geologic map of  the southern Grapevine Mountains and northern Funeral Mountains, 

with an emphasis on Cenozoic stratigraphy. Fieldwork was completed in 2019. The geology was 
mapped through a combination of  traditional field mapping, remote mapping of  contacts onto 
high-resolution aerial imagery, and compilation of  previous mapping (see Index of  Sources on 
plate). Geologic map data are available in geodatabase format in the Supplemental Material. Note 
that the plate is intended to be viewed at 50 inches wide and 40 inches tall. 
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Image: View towards the NW in the west fork of  Titus Canyon (location on map to the left), the 
location of  some of  the best exposures  of  the Redbed (@#tr) and Variegated (@#tv) members of  the 
Titus Canyon Formation, the Panuga Formation (!pc), Waguyhe Formation (!w), and 
undifferentiated Miocene tuff  (!tu). Thick black lines are faults and thin black lines are unit 
contacts. 


