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and deposits and the occurrence of structural features. Geologic and fault contacts are irregular surfaces
that form boundaries between different types or ages of units. Data depicted on this geologic quadrangle
map may be based on any of the following: reconnaissance field geologic mapping, compilation of
published and unpublished work, and photogeologic interpretation. Locations of contacts are not

surveyed, but are plotted by interpretation of the position of a given contact onto a topographic base map;
therefore, the accuracy of contact locations depends on the scale of mapping and the interpretation of the

development.

geologist(s). Any enlargement of this map could cause misunderstanding in the detail of mapping and may
result in erroneous interpretations. Site-specific conditions should be verified by detailed surface mapping
or subsurface exploration. Topographic and cultural changes may not be shown due to recent

Cross sections are constructed based upon the interpretations of the author made from geologic mapping

for use in locating or designing wells, buildings, roads, or other man-made structures.

and available geophysical and subsurface (drillhole) data. Cross sections should be used as an aid to
understanding the general geologic framework of the map area, and not be the sole source of information

The New Mexico Bureau of Geology and Mineral Resources created the Open-file Geologic Map Series to
expedite dissemination of these geologic maps and map data to the public as rapidly as possible while
allowing for map revision as geologists continued to work in map areas. Each map sheet carries the
original date of publication below the map as well as the latest revision date in the upper right corner. In
most cases, the original date of publication coincides with the date of the map product delivered to the

National Cooperative Geologic Mapping Program (NCGMP) as part of New Mexico's STATEMAP

agreement. While maps are produced, maintained, and updated in an ArcGIS geodatabase, at the time of

conclusions contained in these map documents are those of the authors and should not be interpreted as

the STATEMAP deliverable, each map goes through cartographic production and internal review prior to
uploading to the Internet. Even if additional updates are carried out on the ArcGIS map data files, citations
to these maps should reflect this original publication date and the original authors listed. The views and
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01-02-00-00-00 —heading02 — Eolian Units —Eolian Units —Locally,
underlying map units are noted using a backslash (i.e., Qes/underlying
unit).

01-02-01-00-00 —unit— Qe — Eolian sand, undivided — Undifferentiated
wind-blown (eolian), massive sand. Sand is mostly light brown (7.5YR
6/3-4) to strong brown (7.5YR 5/6), with local reddish yellow or to strong
brown (7.5YR 5/4-6/6). Sand is fine- to medium-grained, subrounded, well
sorted, and composed of quartz, minor feldspar, and 3-15% lithic-mafic
grains. <10% dunes except for low mounding around shrubs (<30 cm tall).
0.2-3 m thick.

01-02-02-00-00 —unit—Qelo —Eolian loess—Pale brown to light yellowish
brown (10YR 6/3-4) silt and very fine-grained sand. Massive, bioturbated,
and variably burrowed. Drapes hillslopes or overlies planar geomorphic
surfaces. May be buried by younger eolian deposits. Minimal pedogenesis
or buried soils. 1-5 m thick. Described using Koning et al. (2020).

01-02-03-00-00 —unit—Qes — Eolian sand sheet—Sheet of eolian sand (Qe)
draping the land surface. <10% dune forms. Common buried soils
characterized by cumulic calcic horizons (ped development, stage I
carbonate morphology) or a cambic horizon underlain by weak calcic
horizon(s). Topsoil has weak ped development, no notable clay illuviation,
and a weak stage I calcic horizon. Loose to weakly consolidated. 0.2-3.0 m
thick.

01-02-04-00-00 —unit—Qele — Thick eolian sand on the lee side of
topographic slopes—Thick eolian sand on north side of ridges west of
Little San Pascual Mountains. Very thin to medium (mostly thin to
medium), tabular beds. Sharp deflation contacts. Beds are internally
massive or exhibit horizontal-planar laminations or cross-laminations
(tangential, 3-10 cm tall foresets facing NE). Paleosols have stage I to II
calcic horizons. Minor tongues of alluvium. 2-12 m thick.

01-02-05-00-00 —heading03 —Eolian Sand Featuring Dunes—Eolian Sand,
Featuring Dunes —Unless otherwise noted, the sand in these dune
deposits is similar to that in unit Qe above. Locally, underlying map units
are noted using a backslash (i.e., Qed/underlying unit; Qesc/underlying
unit).

01-02-05-01-00 —unit—Qeled — Thick eolian sand on the lee side of
topographic slopes, superimposed by dunes —Unit Qele, as described
above, featuring coppice, irregular, transverse, or parabolic dunes on the
surface. Dunes are 0.2-2 m tall. Dune deposit is massive or vaguely cross-
laminated. Underlying the dunes are sandy deposits correlative to unit
Qele. Loose and 2-12 m thick [slightly modified from Koning et al., 2020).

01-02-05-02-00 —unit— Qesd — Eolian sand sheet with minor coppice and
irregular dunes —Sheet of eolian sand, as in unit Qes but with 10-100%
surface coverage by coppice to irregular dunes 0.1-0.7 m tall (locally up to
3 m). Between dunes is bioturbated, eolian sand with minor pebbles. Sand
is relatively massive, with local vague cross-laminations up to 5 cm tall;
up to 5% scattered pebbles. Loose and no notable topsoil. Local, weakly
developed buried soils. 0.2-3.0 m thick.

01-02-05-03-00 —unit— Qedl—Longitudinal dunes—Eolian sand, as
described in the unit Qe, forming longitudinal dunes; dunes are
orientated 760 degrees and are relatively low (<2 m height). Loose and 14

01-02-05-04-00 —unit— Qedlt—Longitudinal and transverse dunes on
semi-active dune field —Eolian sand lobe exhibiting steep margins on its
northeastern end; appears to be semi-active. Dune forms (0.5-2 m tall) are
predominately longitudinal (trending about 065 + 25°) with subordinate,
poorly defined transverse dunes (trending 325+ 25°) and irregular
mounds. Transverse dunes do not exhibit obvious parabolic or barchan
dune forms. Sparsely vegetated. Loose and 3-5 m thick.

01-02-05-05-00 —unit— Qesdl— Longitudinal dunes on semi-active dune
field —Eolian sand, as described in unit Qe, in a lobe with steep margins
on its northeastern end and contiguous with the lobe associated with
Qedlt. Relatively faint, ?3 m-tall, 055-065°-trending longitudinal dunes are
developed on the surface, along with irregular dunes. In contrast to unit
Qedl, these dunes are thinner (5-10 m wide), shorter (30-100 m long), and
denser. Loose and 1-4 m thick.

01-03-00-00-00 —heading02 —Sheetflood Deposits on Gentle
Slopes—Sheetflood Deposits on Gentle Slopes—Locally, underlying map
units are noted using a backslash (i.e., Qs/underlying unit).

01-03-01-00-00 —unit—Qse —Sheetflood deposits reworking eolian
sand — Sheetflood deposits reworking substantial eolian sand. Composed
of massive sand commonly overprinted by weak paleosols with stage I
calcic horizons. Sand is brown to light brown and very fine- to medium-
grained; 1-15% scattered coarse-very coarse grains and trace-15%
scattered pebbles. Unit commonly overlies Qao and grades laterally into
Qes. Weakly to moderately consolidated. 1-10 m thick.

01-04-00-00-00 —heading02 —Hillslope Deposits —Hillslope
Deposits —Locally, underlying map units are noted using a backslash (i.e.,
Qtb/underlying unit).

01-04-01-00-00 —unit— Qsce—Sheetflood and colluvium deposits,
undivided, containing much reworked eolian sand —Massive, gravelly
sand and subordinate sandy gravel. Gravel is angular-subangular, pebble-
dominated, and locally derived. Matrix is composed of brown, very fine-
to medium-grained sand (minor coarse-very coarse) and has up to 5% silt.
Buried soils evidenced by weakly developed ped development and clay
films. Trace to minor tongues of 10-50 cm thick, channel-fill deposits. 0.5-3
m thick.

01-05-00-00-00 —heading02 — Valley-floor Units— Valley-floor
Units—Many of the valley-floor map units reflect combinations of
deposits, such as combined younger alluvium and modern alluvium
(Qaym). In these combined units, the unit with the largest exposed area is
shown first, followed by the unit with the lesser area of exposure. Where
modern and historic deposits are subequal (+20%) the resulting map unit
is called Recent and abbreviated as Qar.

01-05-01-00-00 —unit— Qamh—Modern alluvium with subordinate
historic alluvium —Sand and gravel associated with recent-historic
channels, gully-mouth fans, and low terraces. Gravel includes pebbles and
minor cobbles. Sand is pale brown and fine- to very coarse-grained. No to
minimal topsoil development. Surface characterized by bar-and-swale
topography, sparse to common steep-walled channels, and low terraces
(<1 m tread height). Loose-weakly consolidated; 0.5-2.0 m thick.

01-05-02-00-00 —unit— Qar — Recent (historic + modern)

alluvium —Modern and historical alluvium, similar to that described in
unit Qamh above, which occur in subequal (+20%) proportions. Weakly
consolidated and 0.5-3 m thick.

01-05-03-00-00 —unit— Qay — Younger alluvium — Interbedded pebbly
sand, sand, and sandy gravel in thin to medium, lenticular-tabular beds.
Underlies geomorphic surface w/ no bar-and-swale topography, standing
0.5-2.0 m above modern grade, whose topsoil has calcic horizon(s) with
visible stage I to I+ calcium carbonate morphology. May have >1
allostratigraphic subunits. Weakly to moderately consolidated and 1-4 m
thick.

01-05-04-00-00 —unit—Qary —Recent (historic + modern) and younger
alluvium, undivided —See detailed descriptions for units Qar and Qay,
respectively. 1-4 m thick.

01-05-05-00-00 —unit— Qayr— Younger alluvium and subordinate recent
alluvium, undivided —See description for Qay above; may have >1
allostratigraphic subunits. The subordinate recent alluvium consists of an
approximately subequal mixture of modern and historic alluvium (see
Qar unit description). Weakly to moderately consolidated and 1-4 m thick.

01-05-06-00-00 —unit— Qaym — Younger and modern alluvium,
undivided — As in unit Qayr, but modern alluvium is more abundant than
historical alluvium. 1-4 m thick.

01-05-07-00-00 —unit—Qao—COlder alluvium—Interbedded sandy gravel
and gravelly sand in very thin to thick, tabular-lenticular beds;
subordinate to subequal gravel-poor, reworked eolian sand in thin-thick,
tabular to wedge-shaped beds. Underlies terraces deposited by ephemeral
streams draining the Little San Pascual Mtns, whose treads are >2 m above
modern stream grade. Topsoil exhibits stage I+ to IV carbonate
morphology. 3-5 m thick.

01-05-08-00-00 —unit—Qaeo—Older alluvium and eolian deposits,
undivided —Sandy gravel and gravelly sand interbedded with >50%
tongues of eolian sand. See unit Qao for description of the gravelly
sediment. The eolian tongues are internally massive, and consist of light
brown, very fine- to fine-grained sand; locally there is minor, scattered
coarse sand- pebbles. High error probability in distinguishing unit Qao vs.
Qaeo. Weakly to moderately consolidated. 3-5 m thick.

01-06-00-00-00 —heading02 — Alluvial Fan Units— Alluvial Fan and
Piedmont Units—Many of the alluvial fan map units reflect combinations
of deposits, such as combined younger alluvium and historic alluvium
(Qfyh). In these combined units, the unit with the largest exposed area is
shown first, followed by the unit with the lesser area of exposure. Where
modern and historic deposits are subequal (+20%), then the resulting map
unit is called Recent and abbreviated as Qfr.

Description of Map Units

01-06-01-00-00 —unit— Qfyse— Younger fan alluvium comprised of gravels
and finer-grained sheetflood deposits reworking eolian sand —Tan silt
through very fine- to fine-grained sand; subordinate m-vc sand and minor
scattered pebbles. Pebbles are angular to subangular, very fine to very
coarse, poorly sorted, and composed of Paleozoic rocks with trace-0.5%
fine Paleozoic cobbles. Minor gravelly sand and sandy gravel beds. 1-4(?)
m thick.

01-06-02-00-00 —unit—Qfy — Younger fan alluvium, undivided —Similar to
unit Qay but forms alluvial fans along the eastern toe of the Little San
Pascual Mountains. Subdivided into two inferred allostratigraphic units,
Qfy1 (older) and Qfy2 (younger), described below. Inferred to be 1-4 m
thick.

01-06-03-00-00 —unit— Qfy2 — Younger fan alluvium, younger
allostratigraphic unit—Sandy gravel and gravelly sand in very thin to
thick, lenticular to tabular beds. Forms alluvial fans along the eastern toe
of the Little San Pascual Mountains. Gravel consists of pebbles,
subordinate cobbles, and 0-10% boulders. Sand is gray to light brown and
very fine- to very coarse-grained. Topsoil exhibits poor development of
calcic horizons (stage I). Weakly consolidated and 1-4 m thick.

01-06-04-00-00 —unit—Qfy1— Younger fan alluvium, older
allostratigraphic unit—Similar to unit Qfy1, but underlies geomorphic
surfaces that are 0.5-2 m above the geomorphic surfaces of Qfy2. The
surface gravel on these surfaces commonly display notable calcium
carbonate coats, so the calcic horizon(s) in the topsoil are inferred to have
stage I+ to perhaps stage II carbonate morphologies. 1-4? m thick.

01-06-05-00-00 — unit— Qfy2r — Younger and subordinate recent fan
alluvium, undivided —Similar to unit Qayr but forms an alluvial fans
along the eastern toe of the Little San Pascual Mountains. See descriptions
of Qay and Qar. Weakly to moderately consolidated. Inferred to be 1-4 m
thick.

01-06-06-00-00 —unit—Qfo—Older fan deposits —Similar to unit Qao but
forms alluvial fans along the eastern toe of the Little San Pascual
Mountains. Inferred to be several meters thick.

02-00-00-00-00 —heading01 —Quaternary-Tertiary — Quaternary—Tertiar...

02-01-00-00-00 —heading02 —Basin-fill Units—Santa Fe Group (basin-

fill) —These units collectively belong to the Santa Fe Gp. In the Socorro
Basin to the north the upper Santa Fe Gp. is called the Sierra Ladrones Fm.
South and west of the quadrangle, STATEMAP work is using the age-
equivalent term Palomas Fm. The lower Santa Fe Gp is called the
Popotosa Fm. An unconformable contact exists between these two
formations. The contact may be conformable near the Rio Grande.

02-01-01-00-00 —heading03 —Sierra Ladrones Formation —Sierra Ladrones
Formation—Sierra Ladrones Formation

02-01-01-01-00 —unit— Qsa— Axial-fluvial lithofacies of the Sierra
Ladrones Formation —Light-colored, fine- to medium-grained sand
interbedded with <20% fine-grained floodplain lithofacies. Sand is white
to light gray and occurs in thick (up to 6 m) tongues that commonly are
thinly to thickly, tabular bedded (internally cross-stratified, horizontal-
planar laminated, or massive). 1-15% pebbly beds containing exotic clasts
(e.g., 1-15% quartzite and 10-25% chert). 20-40 m thick.

02-01-01-02-00 —unit—Qspa—Interbedded axial and distal piedmont
lithofacies of the Sierra Ladrones Formation—Interbedding of the axial-
fluvial facies (Qsa) and piedmont facies (Qsp) that occurs in a mappable
area. 15 m thick.

02-01-01-03-00 — unit— Qsp —Piedmont lithofacies of the Sierra Ladrones
Formation—Sandy gravel interbedded with very fine- to medium-grained
sand, silty sand, and silt. Gravel consists of angular to subangular pebbles,
1-20% cobbles, 0-5% boulders; composed of limestone and 0.5-5% angular
chert. Finer sediment is in medium-very thick, tabular to wedge-shaped,
internally massive beds; it has 1-25% scattered coarse sand, and 1-15%
pebbles. 45-50 m thick, onlapping onto bedrock.

02-01-02-00-00 —heading03 —Popotosa Formation —Popotosa
Formation—Popotosa Formation

02-01-02-01-00 —unit— Tpbr —Brecciated Popotosa Formation—Strongly
cemented, massive breccia with no to very poorly preserved original
bedding. Aside from bedding characteristics, sediment is practically
identical to the conglomeratic sediment of unit Tppo2. Cementation is by
calcium carbonate, with silica apparently increasing towards major fault
zones. 35-40 m thick.

02-01-02-02-00 —heading04 —Popotosa (younger) —Popotosa Formation,
inferred younger stratigraphic package—This stratigraphic unit is applied
to the reddish, sand-dominated sediment on the hanging wall of the
middle strand of the Little San Pascual fault zone. It is well-cemented by
silica(?) agents near buttes in the northwestern corner of the quadrangle.
At a distance of >1 km away from the buttes, however, the sediment is
only weakly cemented. The sand has a distinctive brick red or reddish
brown color (as opposed to the oranger color in the older Popotosa Fm)
and 1-10% opaque, creamy-colored fel*

02-01-02-02-01 —unit—Tppy — Younger piedmont lithofacies of the
Popotosa Formation —Interbedded alluvial sandstone, pebbly sandstone,
and sandy pebble conglomerate. Conglomerates are thick, tabular and
clast- to sand-supported. Sandstone is thin- to medium-bedded, light
reddish brown to reddish, and mostly fine- to medium-grained. Gravel
composed of Paleozoic limestone with variable red siltstones-very fine
sandstones (from Yeso Group or Abo Fm), no to trace chert. >20 m thick.

02-01-02-02-02 —unit— Tpby — Younger basin floor, alluvial-dominated
lithofacies of the Popotosa Formation —Medium-to thick-bedded, tabular
sandstone exhibiting internal horizontal-laminations, low-angle cross-
laminations, or else is internally massive. The sandstone consists of
reddish brown to red, very fine- to medium-grained, likely arkosic sand
and slightly muddy sand (<5% fines). Sand contains quartz, minor
potassium feldspar, and up to 12% lithic grains. Approximately 30 m
thick.

02-01-02-02-03 —unit— Tpbey — Younger basin-floor, eolian lithofacies of
the Popotosa Formation—1-6 m-thick, tabular beds composed of well-
sorted, fine- to medium-grained sandstone. Down-section and westwards,
sandstone beds are up to 6 m-thick and contain cross-stratification sets up
to ~3 m thick. Sand is weak red to reddish brown, fine- to medium-
grained, subrounded to rounded, and composed of quartz with 1-10%
likely potassium feldspar grains and ?10% mafic-lithic grains. ~100 m
thick.

02-01-02-03-00 —heading04 —Popotosa (older) —Popotosa Formation,
inferred older stratigraphic package —Interbedded sandy conglomerate
and gravelly sandstone. Overall color of red to reddish brown, less
common light-yellow to light-gray. Strata are in very thin to thick (mostly
medium), tabular to broadly lenticular beds. Gravel are comprised of very
fine to very coarse pebbles and 0-25% cobbles that are clast- to matrix-
supported. Clasts are subangular (mostly) to angular, poorly sorted, and
composed of reddish siltstone and very fine sandstone (quartzose
composition) with variable proportions o*

02-01-02-03-01 —unit—Tppo2 — Younger subunit of the older
conglomeratic piedmont lithofacies , Popotosa Formation —Interbedded
sandy conglomerate & gravelly sandstone. Strata are in very thin to thick
(mostly medium), tabular to broadly lenticular beds. Gravel consists of
subangular-angular pebbles with 0-25% cobbles composed of reddish
siltstone-very fine sandstone, limestone, and dolomite derived from Yeso
Group. Sand is fine- to very coarse-grained. Strongly cemented by calcium
carbonate. 160-300 m thick.

02-01-02-03-02 —unit—Tppbo—Older, interbedded sequence of distal
piedmont and minor basin floor lithofacies, Popotosa Formation— Distal
piedmont facies consists of pebbly sandstone-sandstone & sandy
conglomerate, the latter in very thin to thick beds. Gravel composed of
limestone with 1-25% red siltstone-very fine sandstone and trace-3% chert.
Basin-floor facies consists of pink, very fine- to fine-grained sand and silty
sand in very thin- to medium, tabular beds (internally horizontal-planar
laminated). 170-200 m thick.

02-01-02-03-03 —unit—Tppol —Older subunit of the conglomeratic
piedmont lithofacies of the Popotosa Formation—Reddish brown
conglomerate, pebbly sandstone & very minor sandstone in tabular to
lenticular beds. Conglomerate contains pebbles w/ 5-15% cobbles & trace-
3% boulders; composed of limestone with 1-25% reddish siltstone-very
fine sandstone (from Abo Fm or Yeso Group), trace-1% rounded chert, &
trace-3% sandstones, trace volcanic clasts. Limestone clasts become more
angular up-section. >100 m thick.

02-02-00-00-00 —heading02 —Precipitate Rocks —Precipitate
rocks—Precipitate rocks

02-02-01-00-00 —unit— Tch — Chert bodies — Chert that is reddish gray to
gray to dark-orange to reddish brown. Occurs as stratiform bodies within
the Bar B and Gray Mesa Formations and small bodies alongside major
faults. Appears to have replaced original limestone beds. Deposits are
typically massive and include <1% small, inclusional bodies of limestone
or dolomite. Trace to 0.5% geodes are present (1-10 cm wide). 1-10 m
thick.

02-03-00-00-00 —heading02 —Eocene Volcanic flows— Eocene volcanic
flows— Eocene volcanic flows
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02-03-01-00-00 —unit—Ta— Andesite —Purplish gray lava with local flow-
breccia. Lava contains 15-20% plagioclase phenocrysts (0.1-1 mm long and
subhedral) and trace to 10% mafic phenocrysts (mostly amphibole, 1-5
mm long and euhedral). Contains rafted bodies (10 to several 10s of
meters long) of Pennsylvanian limestone and hornblende-phyric dacite
(hornblende are 0.1-4 mm long and subhedral). >20 m thick.

02-04-00-00-00 —heading02 —Eocene Sedimentary Rocks, non-
volcanic—Eocene Sedimentary Rocks, Non-volcanic—Eocene
Sedimentary Rocks, Non-volcanic

02-04-01-00-00 —unit—Tb—Baca Formation —Intercalated very fine- to
fine-grained sand and clayey fine sand with conglomerate beds. Finer
sediment is weak red, internally massive, and poorly exposed.
Conglomerate beds are 1-2 m thick and tabular. Gravel clasts are
subrounded-rounded, poorly sorted, and range from pebbles to boulders;
clasts are composed of Paleozoic limestone with 0.5-5% red siltstone-very
fine sandstone. 25 m thick.

03-00-00-00-
03-01-00-00-

03-01-01-00-00 —unit—Psa—San Andres Formation—Limestone, gypsum,
sandstone. Dominantly limestone, light to dark gray, sublithographic to
finely granular, partly dolomitic, locally cherty, mostly thick-bedded, rare
bivalves the only fossils. Gypsum white to light greenish gray, friable,
calcareous, largely covered. Sandstone white, fine to medium-grained,
pure quartz sand, seen only as float. ~230-250 m thick.

03-01-02-00-00 —heading03 —Py — Yeso Group — Yeso

03-01-02-01-00 —heading04 —Los Vallos Formation—Los Vallos
Formation— Los Vallos Formation

03-01-02-01-01 —unit—Pyj—Joyita Member of Los Vallos
Formation—Weak red (10R 4/3), very fine- to fine-grained sandstone,
clayey fine sandstone, and mudstone interbedded with ledge-forming
tongues (a few meters thick) of light gray to light yellow sandstone. The
sandstone is in very thin to thick (mostly medium), tabular beds that are
locally cross-laminated. 20-25 m thick.

03-01-02-01-02 —unit— Pyt —Torres Member of Los Vallos Formation—Red
fine sandstone to clayey-silty fine sandstone, yellow sandstone, and tan
dolomite in 3-5 m-thick tongues. The fine clastic sediment is in medium-
thick, tabular beds and consists of very fine- to fine-grained sandstone,
clayey-silty fine sandstone, and mudstone. The yellowish sandstone as in
unit Pyj. Dolomite is micritic, ledge-formers, and exhibit thin-thick,
tabular beds. >120 m thick.

03-01-02-02-00 —unit— Pym —Meseta Blanca Formation— Also called
Arroyo de Alamillo Formation. Reddish brown to red (2.5YR 5/4-4/6)
siltstone and very fine sandstone that form well-bedded, flaggy outcrops.
Rocks are locally gray to yellow. Beds are very thin to medium, tabular,
and well-laminated or very thinly bedded. Sand is very fine- to fine-
grained, well-sorted, and quartzose. 110-130 m thick on San Marcial
quadrang]e.

03-01-03-00-00 —unit—Pa— Abo Formation—Reddish brown mudstones,
siltstones and very fine-grained sandstones interbedded with minor fine-
to medium-grained sandstones. Mudstones are chunky and in tabular
beds. Siltstones and very fine-grained sandstones are in medium to thick,
well-laminated beds. 5-10% channel fills consisting of very fine- to
medium-grained, arkosic sandstone and minor intra-formational
conglomerate. 220 m thick.

03-01-04-00-00 —unit—Pb—Bursum Formation—Unit is mostly mudstone
with minor interbeds of limestone and sandstone. Overall color of reddish
brown. Mudstone is non-fissile, mottled and a variegated greenish,
reddish, and purplish gray. A basal, 1.5 m-thick sandstone is dark reddish
brown, very fine to fine, laminated and crossbedded. Limestone beds are
light to medium gray, mainly a lime mudstone, and have few fossils. 52-
64 m thick.

03-02-00-00-00 —heading02 —Pennsylvanian — Pennsylvanian — Pennsylv...

03-02-01-00-00 —unit—*u—Pennsylvanian strata, undivided —Undivided
Pennsylvanian limestone present as an out-of-place, rafted block in an
andesite flow at the western foot of the range. 10-15 m thick.

03-02-02-00-00 —heading03 —Bar B Formation—Bar B Formation—Bar B
Formation

03-02-02-01-00 —unit—*bbu —Upper Bar B Formation —Includes Moya
Limestone (youngest), Del Cuerto, Story Limestone, Burrego, and Council
Spring Limestone Members. Del Cuerto Member is almost entirely
covered, and inferred to be a shale. Burrego Member is comprised of
bedded and nodular cherty limestone with interbeds of shale and minor
gypsum. Remaining members consist of light to medium gray, thick-
bedded to massive, ridge-forming lime mudstone and wackestone with
phylloid algae, crinoid fragments, fusulinids, and gastropods. ~95 m thick.

03-02-02-01-00 —unit—*bb—Bar B Formation, undivided —Interbedded
limestone with 30-70% clastic sediment. Limestone is in 1-15 m thick
intervals having medium to very thick, tabular beds. Limestone is grayish,
has ?5% chert, and composed of micrite, wackestone, and lesser
packstone. Poorly exposed clastic sediment (probably shale and siltstone;
possible sandstones) in 1-25 m thick intervals. 270(?) m thick.

03-02-02-02-00 —unit—*bbl —Lower Bar B Formation—Includes the
Tinajas (youngest), Amado Limestone, and Bartolo Members. Tinajas is a
poorly exposed shale with interbeds of lime mudstone, wackestone, and
dolomite; common fossils. The Amado forms small ridges and consists of
lime mudstone, wackestone, and microgranular dolomite. The upper
Bartolo is mainly shale with thin limestone beds, while the lower part has
better-exposed limestone, wavy-bedded argillaceous limestone, and
dolomite. ~150 m thick.

03-02-03-00-00 —heading03 —Gray Mesa Formation—Gray Mesa
Formation— Cross section only. Comprised of three members (ascending
order): Elephant Butte (45 m of limestone with 40% [shale and covered
intervals]); Whiskey Canyon (37 m of mostly ledge-forming, cherty
limestone intervals up to 12 m thick); and Garcia (87 m of alternating
limestone and covered intervals, with its lower 5 m being a cross-stratified
sandstone). 170 m thick (from Lucas et al., 2017).

03-02-03-01-00 —unit—*gm —Gray Mesa Formation, undivided —Non-
differentiated Garcia, Whiskey Canyon, and Elephant Butte members. See
descriptions of the individual units below.

03-02-03-02-00 —unit—*gmg— Garcia Member —Limestone that is mostly
lime mudstone with lesser wackestone, packstone and grainstone;
crinoidal. Thick-bedded cherty limestone forms ledges, wavy-bedded
shaly limestone forms slopes. Clastic intervals predominate in lower part
of unit: shale (greenish and olive, silty, and calcareous) and lenticular,
channel-form sandstone bodies (fine to very coarse and partly
conglomeratic). ~45 m thick.

03-02-03-03-00 —unit—*gmw — Whiskey Canyon Member—Chert-rich
limestone with minor sandstone. Two limestone types: 1) medium-bedded
to massive, highly siliceous limestone forming ledges or cliffs,
fossiliferous; 2) thin to medium, wavy-bedded limestone. Sandstone in
lower part is a laminated, fine- to very coarse-grained quartz arenite with
quartz pebbles. Unit is highly resistant and forms crest of range and west-
facing escarpment. ~70 m thick.

03-02-03-04-00 —unit—*gme —Elephant Butte Member — About 60% lege-
forming limestone, mostly wackestone with brachiopods, bryozoans,
corals, echinoderms, fusulinids, and phylloid algae. Bedding is nodular to
wavy, tabular, and massive. ~40% covered intervals between limestone
beds believed to be shale. Crops out mainly on steep west side of range.
~40 m thick.

03-02-04-00-00 —heading03 —Red House Formation—Red House
Formation— Cross section only. Yellowish to brownish, intercalated
limestone, shale, and sandstone. Lower interval (>42 m) consists of
sandstone, pebbly sandstone, shale, and limestone. The middle interval
(?45 m) is dominated by shale with a few thin limestone beds. The upper
interval (?53 m) consists of interbedded limestone and thin shale intervals.
>200 m thick (from Lucas et al., 2017).

03-02-04-01-00 —unit—*rh —Red House Formation —Shale and siltstone
with minor limestone and sandstone. Shale is blocky to fissile, calcareous,
and olive to brownish gray; common marine invertebrates; minor black
carbonaceous shale with fossil plants. Limestone forms small-ledges
composed of lime mudstone or fossiliferous wackestone. Sandstone is
mostly in lower part; medium to very coarse with scattered pebbles. Base
covered. >200 m thick.




