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Kfl—Fort Lancaster Formation (Cretaceous)—Limestone and dolomite. Rudist, miliolid, shell-fragment, pellet grainstone to wackestone with chert and dolomite. Contains discontinuous rudistid reef (bioherm) 
boundstones (Smith and others, 2000). Thickness of the Fort Lancaster Formation in the study area ranges from approximately 375 ft (Spice, 1954) to 475 ft thick (Smith, 1964; Smith and others, 2000).
The Fort Lancaster Formation defined in this study area is equivalent to the Segovia Formation previously described by Rose (1972) and mapped by Waechter and others, (1977), Rose and others (1981), and 
Webster (1982). However, Rose (1972) noted that the “Segovia” equivalent units west of his map area (such as northern Val Verde County) consist of thick beds of rudist and miliolid limestone separated by inter-
vals of ammonite-bearing marl. He postulated that the rocks reflected a more open marine origin and probably should be given a formal name to distinguish them from the Segovia. The Fort Lancaster Formation 
is described and mapped by Smith and others (2000) throughout northern Val Verde County. The Fort Lancaster Formation transitions regionally from a fossiliferous marly and slope-forming unit in the northwest, 
dipping down into the study area as a bluff-forming rudistid limestone, before transitioning completely into the Devils River Formation immediately to the south of the study area (Smith and others, 2000). Smith 
and others (2000) describes the transition of the Fort Lancaster Formation to Segovia Formation as occurring about halfway through a change from a predominantly limestone of the Fort Lancaster Formation 
to a predominantly mixed limestone, dolomite, and evaporite unit of the Segovia Formation. This is consistent with Rose (1972), which describes the Segovia Formation as heterogeneous but consisting of a 
dolomitic sequence above the Fort Terrett Formation and below the Buda Limestone. Two regionally distinct and mappable units within the Fort Lancaster Formation in the quadrangle include the upper 
slope-forming Calvert Zone (CZ) and the basal fossiliferous marly Burt Ranch Member (Waechter and others, 1977; McKalips and others, 1981).

Kfl(cz)—Calvert Zone Member (Cretaceous)—Marly limestone. Yellowish, unfossiliferous marly limestone, recessive and forms barren hillslopes and plateaus (Calvert, 1928; Spice, 1954). A black limestone 
(“Black Bed”) caps the unit for a total thickness about 10–15 ft (Smith, 1964). The informally defined unit occurs about 300 ft above the base of the Fort Lancaster Formation and near the top of the plateau. The 
zone forms a concave slope with a dark vegetative band at the top. The “Calvert Zone” is a grassy slope capped by about 1 ft of resistive black bed limestone. In western Val Verde County a red-stained bed is 
in the exact same stratigraphic position above a slope break and vegetative band and is called the Humble Oil “Red Bed” (Smith and others, 1964). The unit is regionally mapped in Waechter and others (1977) 
and McKalips and others (1981) and is equivalent to the thin key marker “Black Bed” described by Rose (1972). In the quadrangle, the Calvert Zone is mapped where a break in slope is combined with vegetative 
bands below barren zones on hillslopes and plateaus. This zone is most evident using historic (1940-50's) aerial photographs combined with lidar and slope maps. 

Kfl(br)—Burt Ranch Member (Cretaceous) (Not shown on map)—Nodular, marly, fossiliferous wackestone. The unit is sparsely fossiliferous and contains E. Texana (oyster) and ammonites representative of 
Manuaniceras powelli zone (Smith and others, 2000). The unit is a generally recessive and argillaceous (marly) unit that forms a distinctive mapping horizon where exposed. The unit defines the basal Fort 
Lancaster Formation (Segovia Equivalent). The rich and diverse molluscan faunas with scattered ammonites indicate deposition on a shallow open shelf  (Rose, 1972) and thus represents a distinctly more 
open marine depositional condition than the (restricted) underlying Kirschberg Evaporite Member of the Fort Terrett Formation. The contact with the underlying (Fort Terrett Formation) is sharp and often 
iron-stained and bored. The upper contact of the Burt Ranch member is poorly defined and likely transitional. The unit is up to about 20 ft thick in the study area. The Burt Ranch member is the only regional map-
pable marker bed within the Edwards Plateau (Smith and others, 2000). The Burt Ranch Member is equivalent to the lower Sue Peaks Formation in the Big Bend area of West Texas, and to the Regional Dense 
Member of the Person Formation along the Balcones Fault Zone of Central Texas (Rose, 1972; Smith and others, 2000). The unit cannot be mapped to the south into the units of the Maverick Basin. Thus, the 
southern extent of the unit defines the northern boundary of the Devils River Formation that rims the Maverick Basin (Smith, 1964; Smith and others, 2000).

Kft—Fort Terrett Formation (Cretaceous)—The formation is heterolithic, composed of milliolid, pellet, shell fragment, clams, gastropod, and rudistid grainstone to wackestone, chert, and dolomite (Smith and 
others, 2000). In the study area along portions of Dolan Creek the top of the Fort Terrett Formation is defined by a distinctive resistant bed about 2 ft thick with numerous silicified Turritella (high-spired gastropod) 
fossil forms. The Fort Terrett is subdivided into four intergradational members. Only part of the topmost member (Kirschberg Evaporite) is likely exposed in the study area (Rose, 1972). Total Fort Terrett Forma-
tion thickness is approximately 300 ft in the study area (Smith, 1964; Rose 1972).

Kft(ke)—Kirschberg Evaporite Member (Cretaceous) (Not shown on map)—Limestone and dolomite. Porcelaneous aphanitic limestone, collapse breccia, chert, and recrystallized limestone ( Barnes, 1944; 
Rose; 1972; Waechter et al., 1977). The member in the study area is poorly defined, but it is generally thought to compose the upper part of the Fort Terrett Formation (Smith, 1964). Only the upper 50 ft of the 
unit is exposed along Devils River and Dolan Creek (Spice, 1954). A cavernous zone defined by Spice (1954) consists of recrystallized limestone and layers of chert, and it appears to correspond generally to 
the perennial springs along  Devils River and Dolan Creek. The same cavernous horizon is locally exposed along sections of Dolan Creek and provides recharge features. Regionally, this zone may be hydro-
geologically important to the aquifer. A thin, continuous, and distinctive chert bed underlies the cavernous zone and the Finegan Springs complex. 

UNCONFORMITY

FREDERICKSBURG-WASHITA DIVISION
Edwards Group (Cretaceous)

Qal—Alluvium (Holocene)—Gravel, sand, clay, silt, and organic material. Stream and floodplain deposits generally unconsolidated or weakly cemented sediments along active stream and river channels.
Locally bedrock exposed.

Qat—Alluvium and terrace (Holocene)—Gravel, sand, silt, and clay. Unconsolidated or weakly cemented sediments on irregular treads adjacent and <10 ft elevation from active stream channels. Likely
eroded older terrace deposits modified by modern flood sediments (Qal). Often contains well-developed soils and vegetation.

Qt1—Terrace 1 (Pleistocene)—Gravel, sand, silt, and clay. Well-defined benches. Poorly cemented fluvial deposits <50 ft above active floodplain.

Qt2—Terrace 2 (Pleistocene)—Gravel, sand, silt, and clay. Well-defined benches. Poorly cemented fluvial deposits <70 ft above active floodplain.

Qtu—Terrace undivided (Pleistocene)—Gravel, sand, silt, and clay. Well-defined benches. Poorly cemented fluvial deposits above active floodplain.

Qhg—High Gravels (Pleistocene)—Gravel, sand, silt, and clay. Potentially the highest level terrace deposit with poor definition, often >50 ft above active floodplain. Transitions into poorly sorted, caliche-
cemented, angular to rounded rock fragments of locally derived colluvium.

These data are intended for use at a scale of approximately 1:24,000 or smaller. The views and conclusions contained in this document are those of the authors and should not be interpreted as necessarily representing the official 
policies, either expressed or implied, of the U.S. Government. The Bureau of Economic Geology makes no express or implied warranties (including warranties for merchantability and fitness) with respect to the character, functions, 
or capabilities of the electronic data or products or their appropriateness for any user’s purposes. In no event will the Bureau of Economic Geology be liable for any incidental, indirect, special, consequential, or other damages suffered 
by the user or any other person or entity whether from the use of the electronic services or products, or any failure thereof or otherwise. In no event will the State of Texas’ liability to the Requestor or anyone else exceed the fee paid 
for the electronic service or map product. This map and explanatory information are submitted for publication with the understanding that the United States Government is authorized to reproduce and distribute reprints for governmental 
and public use.
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stratigraphic discussions with Charlie Kerans (UT-Austin Jackson School of Geosciences) and Chock Woodruff (UT-Austin Bureau of Economic Geology). The geodatabase that accompanies this map meets the USGS Geologic Map 
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West Texas (May 15, 2019)
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