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EXPLANATION

MAJOR MINERAL RESOURCE UNITS

Geologic units containing regionally significant mineral resources are shown. Mineral deposits occur locally within these
mineral resource units,and only a small part of the unit may be actually or potentially productive. Commercial value of
mineral deposits within the mapped units can be determined by (1) thorough analysis of the quality and quantity of the
desired commodity in specific localities and (2) review of relevant economic factors, such as potential markets, production

costs, transportation costs, and anticipated selling price.

Currently, minerals are produced in some areas not designated on the map as mineral resource units. Such occurrences
either are of limited areal extent or do not have regionally significant resource potential.

Energy resources—petroleum, natural gas, bituminous coal, lignite, uranium, oil shale, geopressured geothermal—are not
shown on this map. These commodities are depicted on the Energy Resources of Texas map available from the Bureau of
Economic Geology, The University of Texas at Austin. The Energy Resources of Texas map is prepared at a scale of

1:1,000,000 and supplements the Mineral Resources of

CALICHE. Calcium carbonate cement or matrix associated with sand and/or
gravel deposits, formed by soil-forming processes in semiarid regions;
calichified deposits are soft to moderately hard materials locally suitable for
aggregate; geologic units include Ogallala Formation and other caliche-
associated units in West Texas and Panhandle regions and calichified portions
of Indio Formation, Carrizo Sand, Bigford Formation, El Pico Clay, Laredo
Formation, Yegua Formation, Jackson Group, Goliad Formation, and Lissie
Formation in South Texas.

CEMENT MATERIAL. Relatively soft limestone suitable for cement
manufacturing; geologic units extend northward from Central Texas into
northeast Texas and, from oldest to youngest, include Goodland Limestone,
Comanche Peak Limestone, Duck Creek Formation, Fort Worth Limestone,
Austin Group (including Ector and Gober Chalk), Annona Chalk, and Pecan
Gap Chalk (in part); in southwest Texas, part of Anacacho Limestone is
included. Hard limestone occurs locally and is quarried for crushed stone

aggregate.

CERAMIC CLAY. High-quality clay deposits consisting predominantly of
kaolinite with lesser amounts of illite- and montmorillonite-group clay
minerals; geologic units include Harpersville Formation in North-Central
Texas and the Wilcox Group (in part) in Central and East Texas. Wilcox
Group strata west of San Antonio suitable for common clay only.

CLAY (NONCERAMIC)/VOLCANIC ASH. Mixed resource unit including
clay deposits composed predominantly of montmorillonite-group minerals
and deposits of volcanic ash locally interbedded with sandstones; geologic
units include Jackson Group and Catahoula Formation. Nonceramic clay
deposits include fuller’s earth (attapulgite) and other bentonitic clays, and
volcanic ash deposits include pumicite formerly quarried in Starr County.
Deposits of zeolite minerals are present locally; heavy-mineral concentrations
in some associated sandstone also present locally.

COPPER. Localized concentrations of copper minerals (malachite, azurite,
covellite, and chalcocite) associated with extensive mudstone and sandstone
beds; geologic unit is San Angelo Formation north of Jones County,
North-Central Texas. South limit of mineral resource unit is arbitrarily set at
Jones/Stonewall county line and reflects the lack of copper potential within
San Angelo strata to the south.

DOLOMITE. Hard, massive dolomite with some limestone beds; geologic
units include the Tanyard Formation and Edwards Group (Central Texas),
Montoya and Fusselman Dolomites and Seven Rivers and Tansill Formations
(West Texas). The limestone-dolomite boundary within the Edwards Group
of Central Texas marks gradation from dominantly limestone on the
periphery to dominantly dolomite in the center.

GLAUCONITE (GREENSAND). Glauconite is a complex mineral suite of
iron, magnesium, potassium, and aluminum silicates. Occurrences in Texas
range from relatively pure glauconite to glauconite pellets with sand, silt, and
clay; potential uses include low-grade iron ore and soil conditioner; geologic
units include parts of Kincaid, Weches, Reklaw, Cook Mountain, and
Moody’s Branch Formations in East Texas.

GRANITE. Granite intrusives in the Llano region of Central Texas, ranging
in texture from relatively fine grained to coarse grained; geologic units
include Town Mountain, Sixmile, and Oatman Creek Granites, quartz-feldspar
porphyry (llanite) dikes, and a variety of minor aplite, pegmatite, and quartz
dikes.

GYPSUM. Mostly rock gypsum in laterally discontinuous layers up to
several tens of feet thick associated with dolomite, mudstone, and sandstone
beds; geologic units include Blaine and Whitehorse Formations (northwest
Texas), Castile and Rustler Formations (West Texas), and Briggs Formation
(Malone Mountains in Hudspeth County).

IRON ORE (NORTH BASIN). Siderite and limonite deposits in Camp,
Cass, Marion, and parts of Upshur and Harrison Counties (East Texas);
geologic unit is Weches Formation. Limonite and siderite ore present only in
upper half of Weches Formation.

IRON ORE (SOUTH BASIN). Limonite deposits in Gregg, Henderson,
Rusk, Smith, Van Zandt, and parts of Anderson, Cherokee, Harrison,
Nacogdoches, Upshur, and Wood Counties (East Texas); geologic unit is
Weches Formation. Limonite ore restricted to top of Weches Formation.
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LIMESTONE (ASPHALT-BEARING). Coarse-grained, fossiliferous lime-
stone impregnated with asphalt in portions of Uvalde, Medina, and Kinney
Counties with the most extensive surface and near-surface deposits in
southwestern Uvalde County; geologic unit is Anacacho Limestone.

LIMESTONE. Massive to thin-bedded, hard limestone units with some
dolomite beds; geologic units include Moore Hollow, Ellenburger, and
Marble Falls Groups (Central Texas); Edwards Group (Central and southwest
Texas); Strawn, Canyon, and Cisco Groups and Lueders Formation
(North-Central Texas); El Paso Group, Hueco, Bone Spring, Victorio Peak,
Goat Seep, and Capitan Limestones, Shafter Formation, Del Carmen and
Santa Elena Limestones, Boracho Formation, and Loma Plata and Buda
Limestones (West Texas); and Tehuacama Limestone (East Texas).

PHOSPHORITE. Nodules, grains, pellets, and pebbles of phosphorite in
thin, discontinuous beds with chalk, clay, or glauconite matrix; potential use
of low-grade phosphate rock is phosphate-based fertilizer; geologic urits
include basal portions of Annona and Pecan Gap Chalks, Brownstown,
Kincaid, and Wills Point Formations, and Taylor Group (all in northeast
Texas).

POTASH. Generalized subsurface occurrence of potash-rich minerals (sylvite,
carnallite, langbeinite) found in Permian-age evaporite beds in Loving and
Winkler Counties. Potash minerals are also encountered in some wells driled
into equivalent evaporite beds throughout the Permian Basin area of West
Texas. Potential use of potash deposits is for fertilizer.

SALT (BEDDED). Salt beds in subsurface strata of Permian age in the
Delaware, Midland, Dalhart, Palo Duro, Anadarko, Hollis, and Hardeman
Basins and areas between (West Texas and Panhandle regions); associared
limestone beds locally contain sulfur-bearing intervals.

SALT (DOMES). Salt domes are shown in the East Texas and Gulf Coast
Basins with regard to the general location of their salt mass; salt-dome
caprock locally contains sulfur-bearing carbonate rocks and gypsum.

SAND AND GRAVEL. Primarily alluvium and related terrace deposits
along modern streams and, locally, high terrace deposits related to ancient
streams; areas shown were selected using current production localities and
areas of past production with extensions of geologic units from these areas;
coastward termination of sand and gravel mineral resource units is arbitrarily
drawn in Goliad, Victoria, Colorado, and Waller Counties but approximases
the furthest downstream occurrence of a significant gravel component in
these alluvial deposits.

SAND (INDUSTRIAL). Quartz-rich sandstone with minor amount of other
minerals, moderately to well sorted, very fine to medium grained; geologic
units include Antlers Sand (west-central and north Texas), Paluxy Formation
(North-Central Texas), Hickory Sandstone, Travis Peak Formation, and Twin
Mountains Formation (Central to North-Central Texas), principal sand
bodies in the Wilcox Group, Carrizo, Simsboro, Queen City, Sparta, Yegua,
Catahoula, Fleming, and Willis Formations (East Texas), and Ingleside Sand
(mainland shoreline parallel to Gulf of Mexico).

SAND - KAOLIN. Quartz-rich sand and kaolinite clay deposits; kaolin
occurs as interbedded lenses, discrete inclusions, and matrix material with
associated sand; geologic unit is Simsboro Formation between Brazos and
Trinity Rivers.

TALC AND SOAPSTONE. Talc and soapstone (a massive, impure variety
of talc) irregularly distributed in metamorphic rocks northwest of Van Horn
in Culberson and Hudspeth Counties; geologic unit is Allamoore Formation.
Soapstone also occurs locally within metamorphic rocks in the Central Texas
area. Asbestos deposits occur in association with the Allamoore Formation.

TRAP ROCK (BASALT). Basalt “plugs” of volcanic origin occur along the
Balcones Fault Zone from Travis County, Central Texas, south and
southwest into Uvalde and Kinney Counties.

VOLCANIC ROCKS. Fine-grained volcanic rocks, generally of rhyolitic,
trachytic, or basaltic composition; geologic units include volcanic rocks in
the Big Bend Park; Bofecillos and Chinati Mountains; Shely,Vieja, and Garren
Groups; and McCutcheon and Buck Hill Volcanic Series and other extrusive
igneous rocks.
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MINERAL RESOURCES IN CURRENT PRODUCTION

Localities of active mineral production in Texas are noted by red dot

symbol and commodity name; for example,

@ Limestone, (cr) | These data are

accurate as of January 1, 1975. Changes in production status since that date
are updated when known. Sources of information include U. S. Bureau of
Mines, U. S. Mining Enforcement and Safety Administration, Texas Depart-
ment of Highways and Public Transportation, and individual mineral

producers.

The following list includes information on each mineral resource currently

produced and its principal uses in Texas:

ASPHALTIC LIMESTONE. Asphalt-impregnated limestone in the Anacacho
Limestone of southwest Uvalde County is produced in large quarries. The
stone is crushed, mixed with flux oils,and used as a natural paving material.
The asphalt is a potential source of hydrocarbons for fuel and petrochemical
use.

CEMENT. Locations of portland cement plants are shown. Some of these
plants also produce masonry cement. Limestone quarries and clay pits are
commonly located nearby.

CLAY (CERAMIC AND REFRACTORY). Production localities are shown
for kaolin, ball clay, and fire clay. The clay is used to make firebrick, face
brick, and whiteware. Other uses include fillers and coatings in paper
production.

CLAY (COMMON). Clay suitable for use as common clay is widespread
throughout Texas, and geologic units that contain only common clay are not
shown separately. Common clay is used for production of brick, structural
tile, concrete block, cement, lightweight and standard-weight aggregate,
structural concrete, and pottery.

CLAY (BENTONITIC). Bentonitic clay, both swelling and nonswelling
varieties, is mined in open pits. Swelling bentonite is used for drilling mud.
Nonswelling bentonite is used in animal feed, for catalytic oil refining, as
binder in foundry sand, in drilling mud, for vegetable and mineral oil
refining, and in sanitaryware. A

CLAY (FULLER’S EARTH). Fuller’s earth is a naturally adsorptive clay
composed of attapulgite, a clay mineral rich in magnesium. Fuller’s earth is
used as an oil and grease absorbent and clarifier and as a pet-waste absorbent.

FLUORSPAR. Metallurgical-grade fluorspar is produced from an open-pit
and underground mine complex in the Christmas Mountains, Brewster
County. Chief use of the fluorspar is as fluxing material in the iron and steel
industry.

GRAPHITE. Natural crystalline flake graphite is produced from meta-
morphic rocks in an open-pit mine in Burnet County. This is the only natural
graphite production in the United States. Graphite produced is used for
foundry facings, lubricants, packing materials, and pencils.

GYPSUM. Crude gypsum, mostly CaSO, - 2H, O, is quarried and processed
for use as a retarder in portland cement and as a soil conditioner. Calcined
gypsum, CaSO, - “%H,O, is produced by controlled heating in large kettles
or rotary kilns. Calcined gypsum is used to manufacture wallboard,
sheathing, building plasters, and other prefabricated building products.

HELIUM. Natural gas in the Amarillo area, containing up to 8 percent
helium by volume, is processed to produce crude helium gas (70 percent
helium, 30 percent other gases). The helium gas is used in aerospace and
other research, welding, and maintenance of controlled atmospheres.

INDUSTRIAL SAND. Industrial sands have a wide variety of applications,
each having slightly different product specifications. Generally, industrial
sands must have a particular size distribution and high level of chemical
purity. These specialty sands are used for production of glass, and as engine,
foundry, hydraulic-fracturing, and filler sands.

IRON. Brown iron ore (limonite) and siderite are mined by open-pit
methods in the “North Basin” iron ore region. Most of the iron ore is used in
iron and steel manufacturing, and a minor amount is used in cement.
Numerous small-scale operations produce iron ore and ferruginous sandstone
throughout East Texas for road stone (not shown). The upper unit of the
Hickory Sandstone, northwestern Llano region, is a potential low-grade iron
ore.

LIME. Lime plant locations shown are near high-calcium limestone quarries.
These high-purity limestones are calcined to produce lime, which is used for
soil stabilization, water purification, sewage treatment, and metallurgical
processes.

MAGNESIUM. Plants producing magnesium metal, chlorine, and magnesium
products are shown. Magnesium is extracted from seawater along the Gulf
Coast at Freeport and from magnesium-rich brines pumped from shallow
wells in Scurry County, northwest Texas.

ROCK SALT. Two underground mines use the room-and-pillar method to
produce rock salt from salt domes. The salt is used in chemical processing,
road de-icing, paper and pulp manufacture, and preparation of foodstuffs.

SALT BRINE. Solution extraction of salt from domes and bedded deposits
yields a salt-rich brine. The brines are used for producing chemicals; salt
content may be extracted from the brines by vacuum-pan evaporation.

SAND. Stream alluvium and terrace deposits that lack significant gravel
materials are produced for fill sand along modern streams on the Gulf Coast.

SAND AND GRAVEL. Numerous sand and gravel operations are located
along modern streams and associated terraces. Ancient stream deposits as
well as portions of the Ogallala Formation are also sources of sand and gravel
aggregate used for concrete aggregate, road base, bituminous paving material,
and fill.

SODIUM METAL. Metallic sodium is recovered from salt brine at one plant
in Houston. Sodium is used as an antiknock additive for gasoline and in
metal refining.

SODIUM SULFATE. Natural sodium sulfate is extracted from brines less
than 100 feet deep beneath old lake or playa surfaces in West Texas. Sodium
sulfate is used in the production of paper and pulp, detergents, and glass.

STONE (CRUSHED). Crushed or broken stone is used mostly for aggregate
and is produced from a variety of rock types in Texas.

Limestone (cr.)—85 to 90 percent of all crushed stone produced in Texas is
limestone. Besides its use as aggregate, limestone is used for agricultural
limestone, cement and lime manufacturing, fillers and extenders, whiting,
sand manufacturing, flux stone, and poultry grit.

Dolomite (cr.)—Dolomite is quarried on a limited basis for aggregate and flux
stone and is calcined for use in magnesium-recovery processes and for
production of refractory materials.

Caliche (cr.)—Caliche is calcium carbonate produced by soil-forming processes
in West and South Texas. The harder deposits of caliche are used for aggregate
in areas where other, more suitable stone is not available.

Basalt (cr.)—Trap rock is quarried in Uvalde County and used to make
rock-wool insulation and crushed-stone aggregate.

Marble (cr.)—Marble is quarried in Central Texas and in Culberson County
for use as terrazzo. Other uses for Central Texas marble include riprap and
roofing aggregate.

Sandstone (cr.)—Crushed sandstone is produced for use as aggregate,
including terrazzo.

Rhyolite (cr.)—Fine-grained igneous rocks are locally quarried in West Texas
for aggregate.

Shell (cr.)—Oystershells dredged from Texas bays are uéed locally in the Gulf
Coast area for aggregate, cement, and lime manufacture.

STONE (DIMENSION). Limestone and granite are quarried in Central
Texas for dimension (building) stone. Other stones produced in the past for
dimension stone include marble and sandstone.

Limestone (dim.)—Limestone is produced mainly in rough blocks but is also
used for stone veneer, flagging, and cut and sawed stone.

Granite (dim.)—Granite is quarried mostly for cut stone, monument stone,
and stone veneer.

SULFUR (FRASCH). Native sulfur is produced in Texas by the Frasch
process in which superheated water is pumped under pressure into the
sulfur-bearing formations. The native sulfur melts and is recovered by
pumping the sulfur-water slurry to the surface. Sulfur is also recovered from
natural gas and petroleum in numerous plants around the State (not shown).

Sulfur is used primarily to make sulfuric acid, which is in turn used to
make a wide variety of chemical products, including fertilizers.

TALC. Tale is quarried near Van Horn (Culberson County) and processed
for use in ceramic glazes, paint fillers, roofing materials, and as carriers for
insecticides.

VERMICULITE. Vermiculite is quarried from metamorphic rocks in Llano
County and is heated in a small kiln to exfoliate the raw material.
Vermiculite is used primarily in roofing material.
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