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Qal—Alluvium (Holocene)—Sand and gravel. Unconsolidated sediments along active stream channels. Point bars and other depositional features apparent on aerial photos and lidar. Locally contains sparse vegetation and 
bedrock exposures.

Qat—Alluvium and terrace (Holocene)—Sand, silt, and clay. Unconsolidated sediments on generally flat, broad treads above and adjacent to active stream channels. Flat surface represents overbank deposits, low terraces, 
and local colluvium. Contains well-developed soils and vegetation..

Qt—Terrace (Pleistocene)—Cobbles, sand, silt, and clay. Alluvial terrace elevated above normal stream and river levels and forms a flat bench that is heavily vegetated or may be cleared and cultivated. Locally consists of 
colluvium laterally merging into alluvial materials proximal to channel. Up to 20 ft thick.

Qtu—Terrace, undifferentiated (Pleistocene)—Cobbles, sand, silt, and clay. Undifferentiated remnant alluvial terrace deposits elevated above active stream levels. Heavily vegetated or cleared and cultivated. Locally 
consists of colluvium laterally merging into alluvial materials proximal to channel. Up to 20 ft thick

Qhg—High Gravels (Pleistocene)—Conglomerate. Poorly bedded conglomerate composed caliche-cemented rounded to subrounded cobbles of Paleozoic and Cretaceous chert, limestone, and dolomite. Interpreted to be 
older remnant terraces, first called Lange’s Mill Conglomerate, and colluvium (Cloud and Barnes, 1946; Barnes, 1956a, 1956b; Harwood, 1959). Up to 30 ft thick locally as isolated deposits high above active stream and river 
channels and floodplains.

pЄtm—Granite (Mesoproterozoic) Porphyritic to equigranular, pink, medium-grained granite. Composed primarily of pink orthoclase, quartz, biotite, and plagioclase (andesine) (Fisher, 1960). Weathers to form grus aggre-
gate. Granite exposures occur in the NW corner of the quadrangle near the community of Hilda. The Katemcy Pluton (~15 miles north) is reported to be 1070 ± 2 Ma (U/Pb zircon age; Walker, 1992). Mapped as younger granit-
ic intrusive rocks (pCy) by Barnes (1981).
                                                                                                                 
pЄi—Igneous intrusive (Mesoproterozoic). Igneous intrusive unit.

pЄps—Packsaddle Schist (Mesoproterozoic)—Gneiss and schist. Fine-grained, indurated, black and gray biotite gneiss and schist, graphitic phyllites, and fine-grained pink quartzites. Marble bodies are concordant with 
gneissic fabric (Fisher, 1960). Well-defined gneiss and fabric show multiple generations of ductile fabrics and folds in all rock types.  Metasedimentary and metaigneous supracrustal protoliths consisting of a
ca. 1257–1247 Ma (and possibly older) basinal sequence that formed along a continental shelf/slope near an arc (Mosher, 1998; Reese and others, 2000). Soils tend to have quartz fragments and abundant mica.

pЄps(m)—Packsaddle Schist marble (Lithodeme) (Mesoproterozoic)—Marble. Calcite marble gneiss composed of thin beds, medium-grained, white to light gray when fresh and weathers to light gray, to brown, to blue. 
Unit is resistant and heavily vegetated with yucca (Spanish dagger), Catclaw acacia, and beebrush, creating vegetation bands in the area mapped (Fisher, 1960). Marble units concordant with Packsaddle Schist gneiss.

Єrl—Lion Mountain Member (Late Cambrian)—Sandstone. Glauconitic, quartz-rich, green to dark-brown, fine- to medium-grained, cross-bedded, locally calcite cemented. Contains white sandy limestone lenses composed 
of calcite cemented phosphatic brachiopod and trilobite coquina. The Lion Mountain is a recessive unit, often forming benches or valleys between more resistive overlying and underlying units. Benches or slopes with sparse 
vegetation develop deep reddish soil with weathering-produced iron nodules. Locally, unit has agricultural use. Thickness up to 60 ft (Sliger, 1957; Becker, 1985). The contact with the underlying Cap Mountain is placed at 
the first occurrence of continuous calcarenite and below the first occurrence of discontinuous trilobite coquina. This contact is often seen as a topographic and vegetation break. When exposed, the contact with the overlying 
Welge Member is sharp. The contact is mapped as a distinctive, densely vegetative slope break and as the most up-slope occurrence of iron-oxide nodules within the soil.

Єrc—Cap Mountain Member (Late Cambrian)—Sandstone and limestone. The Cap Mountain Member transitions from a lower quartz sandstone with calcite cement, into a mixed calcarenite and siltstone, to a calcarenite 
(limestone) at the top. Lower quartz sandstone; fine-grained, poorly sorted, glauconitic, dark-yellowish-brown to reddish, calcite-cemented, coarse-grained sandstone with rounded to angular grains that transitions upward 
into a middle section of interbedded siltstone and calcarenite. This middle section grades upward into light-olive-gray, prominently bedded (thicknesses up to 25 inches), glauconitic, limestone (wackestone to grainstone) with 
less quartz and more calcareous grains. Fossil fragments include brachiopod shells. Parts of the Cap Mountain appear similar to the Morgan Creek. The Cap Mountain is a highly resistant, scarp-forming unit, revealing vege-
tation lineaments along internal contacts. The unit forms moderately vegetated hills between the upper Hickory and Lion Mountain benches. It grades into the overlying Lion Mountain, but with a sharp slope contrast. Weath-
ered outcrops and soils contain small limonitic concretions near the top. Contact with the underlying Hickory Member (quartz and hematite cement) is gradational but distinct, based on the lack of calcareous cement in the 
Hickory. Contact is placed at the base of the more resistant calcareous cement, which is often expressed as a topographic scarp and heavily vegetated break in slope. Up to 330 ft thick (Becker, 1985).

Єrh—Hickory Sandstone Member (Late Cambrian)—Quartz sandstone.  Subdivided into three informal units (upper, middle, and lower) based upon variations in color, grain size, porosity, bedding thickness, cementation, 
and topographic expression. Where not differentiated, the unit generally consists of brown to red quartz sandstones. Diagnostically there is little to no calcite and no glauconite. Locally a major aquifer in the subsurface. 
Contact with the overlying Cap Mountain is placed at the first resistant calcareous cemented sandstone, which is often expressed as a topographic scarp and heavily vegetated break in slope. About 400 ft thick.

Єrh(u)—Upper Hickory (informal) (Late Cambrian)—Sandstone. Hematitic quartzarenite. Massive to thin-bedded, red, medium- to coarse-grained, well-rounded, moderately sorted, friable, hematite and limonite cement, 
and glauconitic at top. Hematite locally forms ooid-like coatings around quartz grains. Poorly exposed recessive unit, forms topographically low benches that develop deep red soils often used for cultivation or agricultural 
purposes. Unit grades into overlying Cap Mountain, marked by calcite-cemented sandstone with increased resistance and relief in landscape. Unit is locally an aquifer.

Єrh(m)—Middle Hickory (informal) (Late Cambrian)—Sandstone. Quartzarenite. Thick- to thin-bedded, with laterally continuous beds, quartz and hematite cement (increasing upward), fine- to coarse-grained, rounded to 
subrounded, poorly sorted, smaller scale trough cross-bedding, light-brown to orangish brown, and phosphatic brachiopods, and abundant trace fossils. Locally silty laminations and interbeds. Laterally continuous mudstone 
and siltstone interbeds. This unit is indurated and forms ridges, outcrops, and low hills owing to a weathering-produced, near-surface lithification process (Brann Johnson, personal communication). Unit is often thickly vege-
tated. Little to no agriculture, considered an aquitard. Up to 145 ft thick.

Єrh(l)—Lower Hickory (informal) (Late Cambrian)—Sandstone. Quartzarenite. Massive and discontinuous beds, large-amplitude trough cross-bedding, very coarse- to medium-grained, quartz and hematite cement, poorly 
sorted, rounded to subrounded, light to dark brown, friable, locally conglomeratic with feldspar grains, granitic to metamorphic pebbles and at base. Ventifacts described and mapped in localities near the base. Very porous 
and permeable, and locally is a major aquifer unit. Recessive and poorly exposed unit that forms topographically low benches with well-developed soils often in agricultural use. Top of the unit is the first resistant, well-cement-
ed sandstone. Variable thickness, ranging from 0 to about 55 ft thick.

Єws—San Saba Member (Late Cambrian)—Calcarenite. Yellowish brown to light gray, medium to coarse-grained, glauconitic, fossiliferous, calcarenite. Well-bedded (up to 10 inches) calcarenite interbedded with micritic 
limestones containing thin recessive silty units. Locally contains intraformational conglomerate interbeds, especially in the upper unit (Sliger, 1957). Unit becomes increasingly micritic, less glauconitic, and less fossiliferous 
toward the top. Weathering characteristics include brown limonitic stains and sandy soils. Base of the San Saba is placed at the top of the Point Peak bioherms, but when absent, the contact is transitional and defined as the 
first series of thin-bedded, glauconitic, calcarenite beds (Becker, 1985) or the highest significant shale unit (Sliger, 1957). Slope breaks can be used to map the contact depending on whether the Upper Point Peak Bioherm 
is present. Top of the San Saba is transitional with the overlying Tanyard Formation and generally the last medium- to coarse-grained glauconitic calcarenite. Micritic beds occur within the upper San Saba, similar to the
Threadgill. Uncertainty about the upper and lower contacts results in the San Saba thickness reported to vary from 175 ft (Becker, 1985) to 300 ft (Sliger, 1957; Barnes and Bell, 1977).

Point Peak Member (Late Cambrian)—Point Peak Member has two distinct subunits: a generally lower calcareous siltstone and clastic unit, and a generally upper discontinuous bioherm or stromatolite (microbiolite bioherm) 
unit. Both units and facies within are described in detail by Lehrmann and others (2020). Total thickness reported to vary from minimum values of 150 to 175 ft (Harwood, 1959; Barnes and Bell, 1977) to a maximum of 380 
ft thick (Becker, 1985). Variation attributed to the discontinuous upper bioherm unit and discerning the top of the unit from the similar lithology of the overlying San Saba Member.

Єwp(b)—Point Peak, bioherm submember (informal) (Late Cambrian)—Boundstones with thinly layered calcarenites and siltstones. Light gray, white, to darker gray micritic stromatolites (microbiolitic bioherms).
Stromatolites often contain multiple phases of growth, defined by a white limestone outer structure (rind) up to 30 ft in diameter (in plan view). Bioherms contain an internal dolomitic (darker gray) mudstone containing oval 
to circular (microbial) textures up to 24 inches in diameter. In profile, relief of ovoid bioherms is up to 15 ft for individual clusters. Thin bedded heterolithic units of calcarenites to siltstones occur between and drape over 
bioherms with multiple dip directions. Upper Point Peak is generally non-glauconitic (Lehrmann and others, 2020). The top of the Point Peak Member is transitional, with the San Saba Member occurring as the first thin-
bedded, glauconitic, calcarenite beds above the bioherms. When present, the upper Point Peak Bioherm is more resistant than the overlying San Saba Member and may produce a topographic break. The bioherm facies is 
often a ridge-forming unit. The unit distinctly appears on lidar as having an irregular pattern or texture in outcrop. The Bioherm submember is mapped at the base of the Point Peak in the southeastern portion of the quadrangle 
(Coughran, 1959).

Єwp—Point Peak Member (Late Cambrian)—Heterolithic clastic rocks. Yellowish to green-gray, thinly bedded and intercalated fine-grained sandstones, siltstones, grainstones, and packstones. Beds of varicolored intrafor-
mational conglomerates with tabular flat clasts of rounded silty limestone are common. Glauconite is abundant. Locally, beds contain ripples, cross-beds, burrows, and trace fossils (Cruziana). Small stratiform stromatolites 
locally occur within the unit (Lehrmann and others, 2020). Locally distinct index fossils include the “Plectorophia” Zone (brachiopoda), found near the top of the unit and beneath the upper bioherms (Barnes and Bell, 1977). 
The lower unit is easily eroded and often occurs as eroded flat hilltops or valleys.  Unit weathers into a light-colored soil with flaggy siltstone clasts creating locally favorable conditions for agricultural use. Top of the lower unit 
occurs at the base of the massive overlying stromatolite unit, when present. When stromatolites are absent, the top of the Point Peak Member is transitional with the overlying San Saba Member and is placed below the first 
glauconitic calcarenite bed (Becker, 1985). The lower contact with the Morgan Creek Limestone is gradational. Base of the Point Peak Member is defined as the top of uppermost glauconitic calcarenite and laterally continu-
ous beds. The contact is mapped at a break in slope associated with the bench-forming character of the transition from the resistant Morgan Creek and Point Peak Member.

Єwm—Morgan Creek Limestone Member (Late Cambrian)—Calcareous glauconitic sandstones and sandy glauconitic limestones. Quartz sandstone: lower sandstone is 25 ft thick, calcite-cemented, glauconitic, pink to 
red, fine- to medium-grained, grading upward from underlying Welge Sandstone into the overlying calcareous units. Limestone (wackestone to grainstone): well-bedded, medium-to-light gray to greenish-gray, fine- to 
coarse-grained, local sparry cement, glauconitic, and fossiliferous (brachiopods and trilobites). Fossiliferous unit overall with brachiopod bed (Eoorthis texana) locally present about 60 ft above base of unit (Sliger, 1957; 
Barnes and Bell, 1977). Overall a resistant unit forming ridges and steep hillslopes, consisting of thin to thick bands of aligning vegetation. Upper boundary is gradational and locally defined as a transition from fossiliferous 
limestones of the Morgan Creek into thin-bedded silty limestones and intraformational conglomerate of the Point Peak Member. This contact is often at the top of a resistant calcarenite that forms a bench below the more 
recessive lower Point Peak Member. The bench is vegetated with mesquite trees. The unit is often a ridge-forming unit with laterally continuous beds apparent on lidar. About 110 ft thick (Harwood, 1959).

Єww—Welge Sandstone Member (Late Cambrian)—Sandstone. Quartzarenite with silica cement, coarse- to medium-grained, well-sorted with well-rounded quartz grains with quartz overgrowths.  Thick bedded (massive) 
to poorly bedded, non-glauconitic, yellowish-brown to orange color. Unit generally lacks sedimentary structures, and base contains reworked Lion Mountain. Grades into overlying Morgan Creek with the contact placed at 
the occurrence of arenaceous, purple sandstone with carbonate cement and associated heavily vegetated scarps. Useful minor aquifer for human and livestock use. Up to 25 ft thick (Sliger, 1957).

Limestone and dolostone. Cherty, non-glauconitic, thick- to thin-bedded, sparingly fossiliferous. Limestones are generally fine-grained, light gray; dolomites are varicolored, microgranular to very coarse crystalline. Dolostones 
can be siliceous. Two formations are mapped in the area, the Gorman and the Tanyard formations; the topmost Honeycut Formation of the Ellenburger Group is absent (Cloud and Barnes, 1946). Limestone and dolostone 
subunits of the Ellenburger partly mapped in the study area by Cloud and Barnes (1946) are generally not included in this map. Only a small exposure of the Tanyard is present in the southwest corner of the quadrangle. The 
Ellenburger Group is up to about 900 ft thick.

Ot—Tanyard Formation (Early Ordovician)—Limestone and dolostones. Includes the dolostones of the Staendebach Member and the limestones of the Threadgill Member Generally non-glauconitic. Contact with the under-
lying San Saba member is difficult to discern but placed between the highest glauconitic limestone and the first occurrence of the uncoiled gastropod Lytospira gyrocera (Sliger, 1957). Total thickness about 480 ft (Barnes 
and Bell, 1977).

Kh—Hensel Sand (Early Cretaceous)—Calcareous quartz sandstones and mudstones with minor conglomerates. Base generally consists of variegated orange-yellow-red clastics consisting of arkose, subarkose, litharenite, 
calcareous sandstone, pebble conglomerate, and mudstones. Uncemented to poorly cemented friable calcite or dolomitic cement, poor bedding and sorting, angular to well-rounded, locally trough cross-bedded. Well-devel-
oped paleosols generally occur at the top of the basal clastics and contain white carbonate nodules (rhizoconcretions) and stringers. Overall, the unit is poorly exposed with irregular thickness due to basal unconformity and 
irregular paleotopography of the Wichita Paleoplain (pre-Cretaceous erosional surface). Upper Hensel contact is sharp with overlying clay and limestone of the fossiliferous Walnut (Barnes, 1956a, 1956b; Hunt and others, 
2021). Thickness ranges from 100 ft to about 160 ft.

Kh(c)—Hensel Sand, conglomerate facies (Early Cretaceous)—Conglomerate.  Cobble to pebble size, rounded to angular, poorly sorted and bedded unit. Lithologies composed of a mixture of Paleozoic carbonate and 
sandstones clasts, Precambrian igneous and metamorphic clasts, and hematite nodules. Upper unit is indurated and contains more calcareous and ferrous cement. The unit was initially termed the Lange’s Mill Conglomerate 
by Barnes and Cloud (1946) referring to the basal Cretaceous valley-fill deposits. Unit up to 25 feet thick in quadrangle (Marshall, 1959).

Ked—Edwards (late Early Cretaceous (middle Albian; Comanchean Provincial Epoch))—Limestone to dolomitic limestone. Micritic to fine crystalline, yellow to brownish-gray, well bedded, local rudistid fossils, and vuggy 
porosity. Ledge forming and caps hills as a resistant and densely vegetated unit. The base of the Edwards Limestone is mapped by a riser (slope break) bed near the first occurrence of chert within thin limestone beds and 
above the more recessive and nodular Comanche Peak Limestone. Up to about 50 ft thick in the quadrangle.

Kcp—Comanche Peak Limestone (late Early Cretaceous (middle Albian; Comanchean Provincial Epoch))—Argillaceous, nodular limestone and dolomitic limestone.  Fine-grained to microcrystalline, pale yellow, orange 
to gray, argillaceous, nodular to well-bedded. Fossiliferous at the base (Monopleura, Toucasid, Pectin). Generally forms recessive slopes with locally resistant beds. Top of the Comanche Peak Limestone is mapped below 
the first riser of chert-bearing limestone. The base of the Comanche Peak grades into the underlying fossiliferous Walnut Clay; up to 35 ft thick (Barnes, 1956a, 1956b; Hunt and others, 2021).

Kwal—Walnut Formation (late Early Cretaceous (Albian))—Calcareous nodular mudstone and clay. Yellowish-gray nodular, calcareous, sandy, and fossiliferous (Exogyra texana) clay grading upward into argillaceous nodu-
lar limestone and the overlying Comanche Peak. Up to 2 ft thick (Barnes, 1956a).
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