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Surficial Deposits

Alluvium of active washes (Holocene)  Pink to pale-
brown sand to pebble to cobble gravel occurring in 

incised active stream channels; unconsolidated to surficially 
cemented by calcium carbonate (case hardened). Clast 
composition is dominantly limestone and dolomite with 
subordinate quartzite. Sand-size sediment is primarily quartz; 
fragmental limestone, dolomite, and feldspar are subordinate. 
Deposits are typically veneers in wash bottoms and subject to 
flooding. Thickness ranges from 1 to 5 m.

Intermittently active alluvium (Holocene)  Pink to 
pale-brown sand and pebble to cobble gravel that 

occurs primarily on between-channel alluvial flats and less 
commonly in incised washes, slightly to moderately 
consolidated. Deposits are lithologically similar to Qa and grade 
laterally into Qa. Contains sediment transported and deposited 
during high-water or heavy flood discharges. Thickness ranges 
from 1 to 5 m.

Colluvium (age indeterminate)  Weathered material 
transported by gravity. Pink to brown sand, pebble to 

cobble gravel, and petrocalcic (calcrete) fragments that occur as 
thin veneers on slopes; unconsolidated to slightly consolidated 
material recycled from exposed bedrock units and from older 
alluvial and colluvial deposits; subject to reworking by wind and 
sheetwash. Thickness ranges from1 to10 m.

Older alluvium of the Blue Diamond and Red Rock 
fans (late and middle Pleistocene)  Slightly to well 
dissected, moderately to well consolidated to locally 
cemented; petrocalcic carbonate horizon (calcrete) 

1.5-2 m thick occurs at or near the surface. Clast composition is 
mainly limestone and dolomite with subordinate quartzite and 
sandstone. Surface of the unit is flat and smooth; displays a 
shallow, braided drainage pattern; has a well developed desert 
pavement; and is mottled on air photographs. This unit is divided 
into two terrace levels with slight topographic and surface 
morphology differences. Qoa1: desert pavement contains 
abundant Aztec Sandstone clasts; correlates with Unit Qsp4 on 
Tule Springs Quadrangle. Qoa2: desert pavement contains few 
Aztec Sandstone clasts; correlates with Unit Qsp2 on Tule 
Springs Quadrangle. Thickness ranges from 10 to 50 m.

Older gravel deposits of the Blue Diamond and 
Red Rock fans (Pleistocene/Pliocene) Consolidated 
to strongly cemented gravel deposits that represent 
early-generation alluvial fan development. Clasts 
consist mainly of limestone and dolomite with 
subordinate quartzite and sandstone. At the surface, 

carbonate clasts are strongly etched and broken and possess 
slight to moderate petrocalcic coatings; the petrocalcic horizon is 
eroded and petrocalcic fragments comprise varying proportions 
of the surface clasts. Qog1: Light-gray to pink-brown, imbricated 
clast-supported pebble to cobble gravel capped by a matrix 
supported petrocalcic (calcrete) horizon 1 to 5 m thick at or near 
the surface. Deposits contain A-B soil horizons. Surface of the 
deposit is flat and smooth; displays an incised, dendritic 
drainage; and contains a well-developed desert pavement. 
Surficial unit as mapped represents the top of a fanglomerate 
and channel depositional sequence that is at least 270 m thick, 
based on the Las Vegas Valley Water District Well #78 (M. 
Johnson, personal commun.,July 1992). Qog2: Light-gray to 
medium-brown, imbricated clast-supported pebble to cobble 
gravel, capped by a petrocalcic (calcrete) horizon 1.5-2 m thick 
near or at the surface. Lithology is the same as Qogl, except the 
A-B soil horizons have been removed by erosion. Qog3: Light- to 
medium-brown, pebble to boulder gravel, capped by a 
petrocalcic (calcrete) horizon more than 2 m thick. Surface of the 
deposit displays ballena topography, parallel drainage, and 
contains a well-developed desert pavement. The petrocalcic 
(calcrete) horizons are eroding and petrocalcic fragments form 
the largest proportion of the surface clasts. Thickness ranges 
from 20 to 60 m.

Aztec Sandstone (Jurassic)MVery pale-orange to 
moderate-reddish-brown eolian quartz sandstone with 

large festoon cross-beds. Sandstone is well sorted, with 
subangular to rounded grains less than 0.5 mm in diameter. 
Calcite and/or iron oxide cement. Cross-bed sets are as thick as 
10 m and as long as 25 m. Foreset laminae 0.5 to 2 cm thick. 
Irregular coloring crosses primary depositional features. 
Moderately resistant and forms cliffs where outcrops are more 
extensive than in the Blue Diamond SE Quadrangle. Upper 
contact in this area is the Red Spring thrust fault; lower contact 
not exposed in quadrangle. Minimum thickness is 665 m 
estimated in La Madre Mountain area.

Moenkopi Formation (Triassic)MUpper part, including 
Upper Red, Shnabkaib, and Middle Red Members, is not 
exposed in the Blue Diamond NE Quadrangle. The part of the 
Moenkopi Formation that is exposed in the quadrangle is divided 
into the following members:

Virgin Limestone MemberMPale-yellowish-brown 
to yellowish-gray, moderately well-bedded, micritic 

limestone. Contains beds of oolitic, stylolitic, cryptomicrobial, 
stromatolitic, and/or bioclastic limestone, dolomite, gypsum, 
siltstone, and fine-grained sandstone. Forms ledges and 
slopes. Top is not exposed in quadrangle. Thickness of 
complete unit is 110m as measured in next quadrangle to the 
south.

Lower Red MemberMVery pale-orange to grayish-
yellow, interbedded shale, siltstone, micritic 

limestone, and sparse gypsiferous siltstone. Beds are 
generally less than 20 cm thick. Forms slopes. Lower part is 
not exposed in quadrangle. Thickness of complete unit is 52 
m as measured in the next quadrangle to the south.

Timpoweap  MemberMDark-gray to reddish-brown 
pebble to cobble conglomerate. Contains rounded 

clasts of limestone and chert derived from the Kaibab 
Formation, along with sparse clasts of red calcareous 
sandstone. Mostly massive and poorly bedded. Locally 
contains intervals or lenses of well-bedded pebble 
conglomerate and coarse sandstone in which beds are 
internally massive, parallel laminated or cross laminated. 
Forms resistant outcrops. Top of unit is not exposed in 
quadrangle. Basal contact is a disconformity. Member is 
laterally discontinuous; fills erosional channels, generally cuts 
into the Fossil Mountain Member of Kaibab Formation. 
Approximate thickness is 40 m.

Kaibab Formation (Permian)MHarrisburg Member forms 
the upper part of the formation in adjacent areas, but is missing 
at unconformity where the contact between Kaibab and 
Moenkopi Formations is exposed in the southwest part of this 
quadrangle. The exposed lower part of the formation is assigned to:

Harrisburg MemberMLight gray, tan, cream 
colored, dolomicrite and cherty dolomicrite, 

dolomitic limestone, bedded gypsum, and gypsiferous red 
beds (shale and claystone) in lowermost part. The Harrisburg 
Member of the Kaibab Formation is not mapped separately in 
the Blue Diamond NE Quadrangle. Contact is not exposed in 
the quadrangle, but lies beneath older gravel deposits of the 
Blue Diamond and Red Rock fans (Qog2) in the southwestern 
portion of the quadrangle, latitude 36°07'30"N. Maximum 
thickness is 75 m.

Fossil Mountain  MemberMLight-gray, yellowish-
gray, and medium gray, massive limestone and 

dolomitic limestone. Contains abundant moderate-brown-
weathering nodules of very light-gray chert. Poorly to 
moderately bedded; medium to thick beds. Chert nodules 
form more than 50% of rock in some intervals. Commonly 
contains brachiopods, bryozoans, crinoids, and microbial 
limestone. Locally contains sparse, thin, discontinuous lenses 
of gypsum. Forms cliffs and ledges. Maximum thickness is 75 m.

Toroweap Formation (Permian)

Woods Ranch MemberMPale-yellowish-brown 
siltstone with thin veinlets and layers of white 

gypsum. Contains thin beds of pale-orange to light-brown 
shale, siltstone, and dolomicrite. Poorly exposed; weathers to 
pale-red slopes. Approximate thickness is 30 m.

Brady Canyon MemberMLight-gray, yellowish-
gray, and pinkish-gray, massive, micritic limestone, 

dolomitic limestone, and dolomicrite. Some intervals contain 
abundant pale-yellowish-brown to dark-yellowish-brown chert 
nodules. Poorly bedded; moderate to thick beds. Some beds 
contain fragments of brachiopods and pelecypods. Forms 
ridges and cliffs. Approximate thickness is 100 m.

Seligman MemberMPale-orange, light-brown, and 
orangish-gray mottled, medium to thick-bedded, 

fine grained quartz sandstone forms upper 5 m. Grades 
downward into pale-yellowish-brown, massive, gypsiferous 
siltstone. Poorly exposed, weathers to pale-red slopes. 
Approximate thickness is 60 m.

Hermit Formation (Permian)MModerate-orange-pink, 
light-brown, very pale-orange, and pale-yellowish-

orange, fine-grained sandstone. Moderately well- to well-bedded; 
thin to thick beds; massive, parallel laminated or cross laminated. 
Forms slopes and weak ledges. Base not exposed in 
quadrangle. Thickness of complete unit is 305 m in the Blue 
Diamond SE Quadrangle.

Bird Springs Formation (Permian to Mississippian)
Light- to medium-grayish-brown, interbedded micrite, 

fusulinid limestone, sandy limestone, dolostone, and silty 
limestone. Irregular layers of chert as much as 1 m thick and 
chert nodules common in and between some of carbonate rock. 
Well bedded; thin to thick beds. Fossils are commonly silicified. 
Forms ledges and cliffs. Upper part is not exposed in 
quadrangle. Lowermost 5 to 10 m consists of thinly interbedded, 
pale-red sandstone, shale, and limestone; forms slopes. 
Conformable basal contact with Monte Cristo Limestone mapped 
at the base of distinctive bed of pale-red limestone containing 
abundant calcite-filled vugs approximately 0.5 cm in diameter. 
Estimated thickness of partial section in northwestern part of 
quadrangle is 375+ m.

Monte Cristo Limestone (Mississippian)

Yellow Pine and Arrowhead Members, 
undividedMYellow Pine Member: Thick, massive 

beds of dark-gray, medium- to coarse-grained limestone. 
Contains abundant large rugose corals. Tabulate corals and 
other fossil debris common in some beds. Beds rarely cross 
laminated. Uppermost part locally contains sparse 8-to-15 cm 
nodules of dark gray to black chert. Forms cliffs. Approximate 
thickness is 30 m. Arrowhead Member: Recessive interval 
consisting of 3- to-10 cm-thick beds of light-gray micritic 
limestone separated by silty parting as thick as 3 cm. 
Thickness 2 to 4 m.

Bullion MemberMLight-gray, medium- to coarse-
grained, massive limestone and secondary 

dolostone. Nonbedded to poorly bedded; thick beds. Poorly 
fossiliferous. Forms cliffs. One or two beds of light-yellowish-
orange chert commonly form an interval 1.5 m thick about 10 
m below top of unit. Approximate thickness is 130 m.

Anchor MemberMDark- to medium-gray, medium- 
to coarse-grained, bioclastic limestone. Moderately 

well bedded; beds 0.5 to 4 m thick. Abundant chert nodules, 3 
to 10 cm thick and 15 to 100 cm long, and chert layers as 
thick as 10 cm. Chert is light-yellowish-orange, pale-blue, and 
grayish-black; forms as much as 50% of rock in some 
intervals. Forms cliffs. Approximate thickness is 80 m.

Dawn MemberMDark- to medium-gray, medium- to 
coarse-grained, skeletal limestone. Moderately well 

bedded; beds 0.5 to 4 m thick. Sparse cross-laminated beds. 
Contains abundant crinoid, brachiopod, and gastropod debris. 
Large solitary rugose corals locally common; rare chert 
nodules. Basal contact is abruptly gradational and appears 
conformable with Sultan Limestone. Approximate thickness is 
50 m.

Sultan Limestone (Devonian)

Crystal Pass MemberMLight-gray, laminated, 
aphanitic limestone; splits into thin plates. Locally 

contains algal mounds 7 to 15 cm in diameter. Forms steep 
cliffs. Approximate thickness is 75 m.

Valentine MemberMMedium- to dark-gray, coarse 
dolostone. Thick- bedded, but not more than 4 m. 

Locally contains beds of intraformational breccia. Contains 
sparse beds of sandy dolostone consisting of as much as 
50% quartz grains, 0.5 to 1 mm in diameter. Forms cliffs. 
Approximate thickness is 95 m.

Ironside MemberMDark-gray, medium- to coarse-
grained dolostone. Nonbedded to poorly bedded; 

thick beds. Contains abundant silicified stromatoporids, as 
large as 10 cm in diameter, which weather to moderate brown 
and dark yellowish brown. Commonly contains vugs filled with 
white, coarsely crystalline dolomite. Basal contact is 
gradational and conformable with Mountain Springs 
Formation. Contact located at base of lowest prominent 
stromatoporid-bearing dolostone bed. Thickness is 3 to 15 m.

Mountain Springs Formation 
(Devonian/Silurian/Ordovician)

Upper part (Devonian)MDark-gray, medium- to 
coarse-grained dolostone. Nonbedded to poorly 

bedded; thick beds. Commonly contains vugs filled with white, 
coarsely crystalline dolomite. Basal contact with middle part 
of the Mountain Springs Formation, probably a disconformity. 
Approximate thickness is 45 m.

Middle part (Silurian? and Ordovician)MVery 
pale-orange to moderate-orange-pink silty 

dolostone and rare silty limestone. Commonly contains 
laminations and irregular partings of moderate-brown 
siltstone. Forms slopes. Basal contact with lower part of 
Mountain Springs Formation, probably a disconformity. 
Approximate thickness is 50 m.

Pogonip Group Light- to medium-gray and 
orange-weathering, thinly to medium bedded, fine- 

to medium-crystalline dolostone and silty dolostone. Slope 
forming. Locally contains prominent black and bluish chert 
nodules and lenses up to several centimeters in diameter or 
in thickness and brown silicified algal mounds 10 to 15 cm in 
diameter. Unit is distinguished from the blocky and broken 
cliff forming Nopah Formation by its slope forming and 
orange-weathering silty lithologies. Lower contact is not 
exposed but is apparently sharp and marked by a change 
from slope-forming strata of the Pogonip Group to the cliff- 
and ledge-forming Nopah Formation below (Axen, 1985). 
Total unit thickness in the adjacent La Madre Mountain area 
is about 100 m (Axen, 1985).

Nopah  Formation (Cambrian)

Smoky and Halfpint MembersMLight-gray to very 
light-gray, medium-grained, massive dolostone with 

sugary weathering surfaces. Nonbedded to poorly bedded; 
thick beds. Locally contains poorly preserved cross-beds or 
microbial mounds, but generally primary structures are 
obliterated by dolomitization. Algal nodules (Osagia) common 
in the lowermost 10 m. Forms blocky cliffs. Approximate 
thickness is 300 m.

Dunderberg Shale MemberMUpper half consists 
of moderate-yellowish-brown silty dolostone 

interbedded with olive-gray shale. Well bedded; 0.5 to 1.0 m-
thick beds. Dolostone beds commonly contain rip-up clasts. 
Osagia common near the top. Lower half consists of medium-
gray, coarse-grained limestone interbedded with olive-gray 
shale. Well bedded; 0.5 to 1-m-thick beds. Limestone beds 
commonly contain abundant trilobite debris and/or rip-up 
clasts. Basal contact with the Bonanza King Formation is 
conformable. Approximate thickness is 25 m.

Bonanza King Formation (Cambrian)

Banded Mountain MemberMUppermost part is 
light-gray to very light-gray, medium grained, 

massive dolostone with sugary weathering surfaces. 
Nonbedded to poorly bedded; medium to thick beds. Contains 
sparse chert nodules. Overlies interval of light- to dark-gray, 
fine- to medium-grained dolomite, which locally contains small 
pellets that give the rock a peppery appearance. Overlies 
alternating intervals of (1) dark-gray to grayish-black 
dolostone mottled with brownish-gray, (2) medium-gray 
dolomite with medium- to dark-bluish-gray chert nodules, and 
(3) light- to dark-gray dolomicrite forming alternating color 
bands 1 to 4 m thick. An interval of light-brown silty dolomite 
forms the lowermost 15 m of the unit. Lower two-thirds of 
Banded Mountain Member is missing above the Red Springs 
thrust fault; Keystone thrust fault cuts near, but generally 
above, silty unit forming lowermost part of member. Basal 
contact is a thrust fault everywhere in the quadrangle. 
Thickness of partial section is 445+ m.
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